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Preface

This document is a formal contract deliverable with an approval code 1. It requires Government
review and approval prior to acceptance and use. This document is under ECS contractor
configuration control. Once this document is approved, Contractor approved changes are handled
in accordance with Class I and Class II change control requirements described in the EQS
Configuration Management Plan, and changes to this document shall be made by document
change notice (DCN) or by complete revision.

Any questions should be addressed to:

Data Management Office

The ECS Project Office

Hughes Information Technology Systems
1616 McCormick Drive

Upper Marlboro, MD 20774-5372
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Abstract

£

This Interface Control Document (ICD) defines the functional and physical design of each
interface between ECS and the Advanced Spaceborne Thermal Emission and Reflection
Radiometer (ASTER) Ground Data System (GDS), and includes the precise data contents and
format for each interface. All modes (options} of data exchange for each interface are described
as well as the conditions required for each mode or option. Additionally, data rates, duty cycles,
error conditions, and error handling procedures are included. Communications protocols and
physical media are detailed for each interface.

This ICD is consistent with the ECS/ASTER GDS interface requirements, as described in the
ASTER Memoranda of Understanding (MOU), the ASTER Project Implementation Plan (PIP),
the Earth Science Data and Information System (ESDIS) Project -- Level 2 Requirements, the
Functional and Performance Requirements Specification for the Earth Observing System Data
and Information System (EOSDIS) Core System (ECS Level 3 requirernents), and the Interface
Requirement Document (IRD) Between ECS and MITI ASTER GDS.

Keywords: ASTER, Japan, ICD, interface, EDC, EBnet, International Partner, AM-1, DAR, IST,
interoperability, EOC, ICC, DCE, SNMP
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1. Introduction

1.1 Ildentification

This Interface Control Document (ICD), Contract Data Requirement List (CDRL) item 029,
whose requirements are specified in Data Item Description (DID) 209/SEI, is a required
deliverable under the Earth Observing System (EOS) Data and Information System (EQSDIS)
Core System (ECS), Contract (NASS5-60000).

1.2 Scope

This ICD defines all of the system interfaces that exist between ECS and the Advanced
Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Ground Data System
(GDS).

ECS Releases are keyed to mission support: Release Irl provides support to the Tropical Rainfall
Measuring Mission (TRMM) Early Interface Testing and Science Algorithm 1&T. Release A
provides support to TRMM Science Operations and TRMM Ground Systems Certification
Testing. Release A also provides the functional capabilities needed to support early ESDIS
Ground System Testing for the EOS AM-1 and Landsat 7 missions. Release B provides support
to EOS AM-1 Mission Operations and Science Operations, and provides support to ESDIS
Ground System Certification Testing for the EOS AM-1 and Landsat 7 missions. Release B also
provides archive and distribution services for the Landsat 7 mission. Releases C and D provide
evolutionary enhancements to the ECS services provided in the earlier Releases.

The ESDIS Project has joint responsibility with the ASTER GDS Project for the development
and maintenance of this ICD. Any changes in the interface must be agreed to by the relevant
participating parties, and then assessed at the ESDIS Project Level. This ICD will be approved
under the signatures of the ESDIS and the Earth Remote Sensing Data Analysis Center
(ERSDAC) ASTER GDS Project Managers.

This document reflects the technical baseline maintained by the ECS Configuration Control
Board in accordance with ECS technical direction (see Section 2.2).
1.3 Purpose and Objectives

This document is written to formalize the interpretation and general understanding of the
interface between ECS and the ASTER GDS. This document provides clarification and
elaboration of the ECS-ASTER GDS interfaces to the extent necessary to assure hardware,
software, and operational service compatibility within the end-to-end systern.

This document provides a point of mutual control of external interface definitions by ESDIS and
the ASTER GDS Project.
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1.4 Status and Schedule

This is the final baseline version of the ICD for the definition of interfaces between the ECS and
the ASTER GDS.

A Work-Off Plan for any TBD, TBR, and TBS items associated with the ECS implementation
has been included in Appendix A. This Work-Off Plan provides the following information:

a. ICD U/F Issue Number
b. ICD Reference Paragraph
¢. ICD Issue Priority
d. ICD Issue Type - Description
e. Work-off Plan Task(s)
f. Projected Resolution Date
g. Risk Assessment
Appendix B contains the ODL Message Keywords (Objects)
Appendix C contains the ASTER-GDS IMS DAR Client API List.
Appendix D contains the ASTER Level 1 Data Product Specification (GDS Version)

This ICD will now be submitted as a Configuration Control Board (CCB) approval Code 1
document. At the option of the ESDIS Project, this document may be designated to be under full
ESDIS CCB control. Changes may be submitted for consideration by Contractor and ESDIS
CCBs under the normal change process at any time.

1.5 Organization

This document is organized in 9 sections plus appendices. Section 2 contains inforrnation about
documentation relevant to this ICD, including parent, applicable, and information documents.
Section 3 provides an overview of the ECS-ASTER GDS interfaces, with a brief description of
the interfaces involved. Section 4 provides an overview of the data exchange framework.
Sections 5 through 9 contain descriptions of ECS-ASTER GDS data flows, including data format
and content, the data transfer method(s), and error handling. Appendix A provides the Work-Off
Plan supporting resolution of issues and closures of TBD, TBR and/or TBS items. Appendix B
identifies and defines ODL Message Keywords (Objects), Appendix C provides the ASTER
DAR Client API List, and Appendix D contains the ASTER Level 1 Data Products
Specifications (GDS Version). Acronyms and abbreviations are also included.
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1.6 Document Change Procedure

Changes to the terms and conditions of this document can be initiated by either party and
changed only by mutual agreement of both parties. Proposed changes to this document must be
approved by both the NASA ESDIS Project and ASTER Project CCBs. The EDIS Project CCB
responsibility for this documnent is established in accordance with the requirements of the Earth
Observing System Configuration Management Plan, 420-02-02. The ASTER Project CCB
responsibility for this document is established in accordance with the requirements of the
document , ERSDAC AG-E-S-0004.
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2. Related Documentation

2.1 Parent Documents

The following documents are the parents from which this document's scope and content derive:

193-208-SE1-001 Methodology for Definition of External Interfaces for the ECS Project

304-CD-001-003 Flight Operations Segment (FOS) Requirements Specification for the
ECS Project, Volume 1: General Requirements

304-CD-004-003 Flight Operations Segment (FOS) Requirements Specification for the
ECS Project, Volume 2: AM-1 Mission Specific

304-CD-005-001 Release B SDPS/CSMS System Requirements for the ECS Project

423-41-01 Goddard Space Flight Center, EOSDIS Core System (ECS) Statement
of Work

423-41-02 Goddard Space Flight Center, Functional and Performance

Requirements Specification for the Earth Observing System Data and
Information Systemn (EOSDIS) Core System (ECS)

423-41-18 Goddard Space Flight Center, Interface Requirements Document
Between Earth Observing System Data and Information System
(EOSDIS) and MITI ASTER GDS Project

None Memorandum of Understanding Between the United States National
Aeronautics And Space Administration and the Ministry of
International Trade and Industry of Japan concerning Cooperation in
the Flight of the Advanced Spaceborne Thermal Emission and
Reflection Radiometer (ASTER) on the NASA Polar Orbiting
Platform and Related Support for an International Earth Observing
System

None Project Implementation Plan, Volume II - Ground Data System,
Advanced Spaceborne Thermal Emission and Reflection Radiometer
and ESDIS and EOS-AM Projects

2.2 Applicable Documents

The following documents are referenced herein and are directly applicabie to this document. In
the event of conflict between any of these documents and this document, this document shall
take precedence.

209.CD-001-003 Interface Control Document Between the EQSDIS Core System (ECS)
and the NASA Science Internet (NSI)
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Flight Operations Segment (FOS) Data Management Design
Specification for the ECS Project

Science Data Processing Segment (SDPS) Database Design and
Database Schema Specifications for the ECS Project

Technical Baseline for the ECS Project, 2/14/96

Goddard Space Flight Center, ECS Technical Direction No. 11, "PDR
Technical Baseline,"” 12/6/94

Consultative Committee for Space Data Systems (CCSDS), Time
Code Formats, Blue Book, Issue 2

Consultative Committee for Space Data Systems (CCSDS), Parameter
Value Language Specification (CCSD0006), Blue Book

Consultative Committee for Space Data Systems (CCSDS), Report
Concerning Space Data System Standards, Parameter Value Language
- A Tutorial, Green Book

Jamsa Press, Internet Programming, K. Jamsa, Ph.D. and K. Cope

International Organization for Standardization, Basic Reference Model
for Systems Interconnection

Internet Protocol, J. Postel
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RFC793
RFC821
RFC959
RFC977

RFC1157

RFC1213

RFC1510

Transmission Control Protocol, 1. Postel
Simple Mail Transfer Protocol (SMTP}, J. Postel
File Transfer Protocol, Internet Standards, J. Postel and J. Reynolds

Network News Transfer Protocol: A Proposed Standard for the
Stream-Based Transmission of News, B. Kantor, P. Lapsley

A Simple Network Management Protocol (SNMP), J. Case, M. Fedor,
M. Schoffstall, J. Davin

Management Information Base for Network Management of TCP/IP-
based Internets: MIB-II, K. McCloghrie and M. Rose

The Kerberos Network Authentication Service (V3), J. Kohl and B.
Neuman

5532-FDD-96/010R0UDO Goddard Space Flight Center, Earth Observing System (EOS) - AM1

None

609-CD-005-001

Flight Dynamics Facility (FDF)/ECS Interface Control Document

Fujitsu, Ltd., ASTER Level 1 Data Products Specification (Science
Version)

EOSDIS Core System Project, Flight Operations Segment (FOS)
Operations Tools Manual for the ECS Project

2.3 Information Documents

The following documents, although not directly applicable, amplify or clarify the information
presented in this document, but are not binding.

194-201-SE1-001
194-202-SE1-001
205-CD-001-002
333-CD-003-002
604-CD-001-004
604-CD-002-003

604-CD-004-001

814-RD-003-002

175-WP-001-00]

Systems Engineering Plan for the ECS Project

Standards and Procedures for the ECS Project

Science Users Guide and Operations Procedure Handbook

SDP Toolkit Users Guide for the ECS Project

Operations Concept for the ECS Project: Part 1 -- ECS Overview

EOSDIS Core System Project, Operations Concept for the ECS
Project: Part 2 -- Release B

EOSDIS Core System Project, Operations Concept for the ECS
Project: Part 2 -- FOS

SDP Toolkit 5 Version Description Document (VDD) for the ECS
Project

HDF-EOS Primer for Version 1 EQOSDIS for the ECS Project (White
Paper)
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194-TP-285-001 ECS Glossary of Terms

420-TP-001-005 Proposed ECS Core Metadata Standard, Release 2.0

343-TP-001-001 IST Capabilities Document for the ECS Project

None - ASTER Science Team, ASTER Functional Requirements for Mission
Operations

None Committee on Earth Observations Satellites (CEOQS) Working Group

on Data, Guidelines for an International Interoperable Catalogue
System, Catalogue Subgroup Issue 2.1

None Goddard Space Flight Center, Earth Observing System Mission
Operations Concept Document

None Operations Interface Control Document, Earth Observing System AM
Spacecraft to Advanced Spaceborne Thermal Emission and Reflection
Radiometer (ASTER)
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3. Interface Overview

3.1 Interface Context

The ECS and the ASTER GDS work together to provide ground support for mission operations
and science data processing for the ASTER instrument onboard the EOS AM-1 spacecraft. This
support includes spacecraft and instrument mission operations (planning, scheduling, control,
monitoring, and analysis), science data processing {data processing, distribution, and archival),
and ground system communications and management. In addition, the ASTER GDS will be
interoperable with ECS so that an EOSDIS user or ASTER GDS user will be able to view the
data holdings and order production data of the other system.

Figure 3-1 presents a high level context diagram for the ECS/ASTER GDS interfaces. Note that
the user interfaces for Data Search and Request and Data Product delivery in this diagram depict
only the interfaces related to ECS/ASTER GDS data interoperability.

3.2 Pre-Mission Phase Interfaces

Some of the ECS-ASTER GDS interfaces described in this ICD occur during the pre-mission
phase. These interfaces are primarily concerned with setup and configuration of the ground
system data bases and interfaces prior to use in mission operations,

3.2.1 AOS-FOS Pre-Mission Phase Interfaces

For AOS-FOS interfaces, pre-mission interfaces begin after the delivery of the ECS IST software
by NASA to ERSDAC, and subsequent installation of this software on an ASTER Operations
Segment (AOS) host computer at the ASTER ICC. After the ICC is operational, the ASTER
Instrument Operations Team (IOT) at the ASTER ICC uses the ECS IST interface to the EQOC to
submit ASTER Data Base Updates for Activity Definitions, Activity Constraint Definitions,
Relative Time Command Sequences (RTCSs), and Command Procedures. These interfaces are
described in Section 5 of this ICD. (Note that the ASTER instrument team delivers command
and telemetry data base definitions directly to the AM-1 spacecraft vendor for pre-mission
check-out. During the pre-mission phase, FOS will obtain this ASTER command and data base
information from the AM-1 spacecraft vendor. The FOS will provide pre-mission PDB files to
the AQOS for verification prior to mission operations.)

3.3 Mission Phase Interface

Most of the ECS-ASTER GDS interfaces described in this ICD occur during the mission phase.
These interfaces are concerned with day-to-day mission and science operations within ECS and
ASTER GDS. Note that the interfaces concerned with setup and configuration of the ground
configuration updates may occur throughout the lifetime of the AM-1 mission.
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Figure 3-1. ECS/ASTER GDS Context Diagram

3.3.1 AOS-FOS Mission Phase Interfaces
AOS-FOS mission phase interfaces are described in Section 5 of this ICD.

As during the pre-mission phase, the AOT may submit ASTER Data Base Updates for Activity
Definitions, Activity Constraint Definitions, Relative Time Command Sequences (RTCS), and
Command Procedures. Updated ASTER command and telemetry definitions also may be
submitted to FOS using the ECS IST interface. FOS will make the approved command and
telemetry definitions for the AM-1 spacecraft and ASTER available to the AOS. The ASTER
AQOS may access EOC Project Data Base (PDB) either via the ECS IST interface (displays
reports) or via PDB text files that may be transmitted from the ECS IST to an ASTER AOS host.
Procedures for coordination of PDB updates will be defined in the Operations ICD EOS AM
Spacecraft to ASTER.

v
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Mission phase interfaces include the exchange of planning and scheduling products for the
ASTER instrument and the AM-1 spacecraft. The products exchanged include ASTER Short
Term Schedules (STS), ASTER One Day Schedules (ODS), Preliminary Resource Schedules,
Activity Schedules, Detailed Activity Schedules, Requests for EOC Schedules, and Planning

Aids. T ST N o

The ASTER Instrument Operations Teamn (IOT) also may use the ECS IST to access Absolute
Time Command (ATC) Load Reports and Integrated Reports from FOS. These reports provide
insight into the AM-1 stored command load and upcoming activities and commands that are
planned for AM-{ operations.

The ASTER Instrument Operations Team (10T) and the EOC Flight Operations Team (FOT)
exchange products including Real Time Command Requests (submitted by the ASTER 10T to
the EOC FOT) and instrument, spacecraft, and overall AM-1 mission status reports,

During the real time contact, FOS generates instrument real-time command notifications and
instrument command uplink status (via event messages) whenever the EQC issues a real real
time and historical event messages.time ASTER command to the AM-1 spacecraft. The [OT may
use the ECS IST capabilities to access real time and historical event messages.
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4. Data Exchange Framework

4.1 Overview

Section 4 defines the data exchange framework for the network interfaces, message flows, and
file transfers between ECS and the ASTER GDS. Section 4.2 describes the network topology.
Section 4.3 describes the internetworking protocol standards that are used for data and
information exchange. Section 4.4 addresses interface security. Sections 4.5 through 4.9 identify
the protocols and handshaking control messages exchanged between ECS and ASTER GDS to
accomplish the required data exchanges.

4.2 Physical Network Topology

In the U.S., the EOSDIS Backbone Network (EBnet) supports all network-communications
between EOSDIS and the ASTER GDS.

In Japan, the ASTER Data Network (ADN) supports all network communications between
EOSDIS and the ASTER GDS.

EBnet will develop the following ICDs to describe the details of the EBnet interfaces with ECS
and ASTER GDS:

a. ICD Between EBnet and the EOS Operations Center (EQC)
b. ICD Between EBnet and the EQSDIS Distributed Active Archive Centers (DAACs)
c. ICD Between EBnet and the ASTER Ground Data System

EBnet and the ADN will each connect to a trans-Pacific link to provide connectivity for network
communications between EOSDIS and the ASTER GDS. The ICD Between EBnet and the
ASTER GDS will describe the EBnet interface to the trans-Pacific link. Internal ASTER GDS
design documentation will describe the ADN interface to the trans-Pacific link. Operation and
maintenance responsibility for the trans-Pacific link will be mutually agreed between the U.S.
and Japan.

The ECS CSMS and DAAC Design Specifications describe the topology of ECS local networks
(e.g., refer to Section 2.2 for a complete listing of ECS design specifications). The ICD Between
EBnet and the EOC, and the ICD Between EBnet and EOSDIS DAACs will define EBnet’s
connectivity with the ECS.

A high-level network topology diagram for ECS-ASTER GDS mission critical communications
is shown in Figure 4-1.
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Figure 4-1. High Level Network Topology for Mission Critical Communications

4.3 Internetworking Protocols

Internetworking protocols supporting ECS-ASTER GDS data exchange are based on protocols
and standards corresponding to the Open Systems Interconnection (OSI) reference model. These
specifications are published in the International Organization for Standardization, Basic
Reference Model of Systems Interconnection (Reference ISO 7498). These layered protocols
also are described in “Internet Programming; Jamsa Press, 1995.7

4.3.1 Internet Protocol (IP)

The Internet Protocol (IP), specified in RFC791, supports network layer data exchanges between
ECS and the ASTER GDS. The network layer provides transparent transfer of data between
transport entities. The IP addresses for ECS and ASTER GDS network nodes and workstations
are determined at the time of installation.

4.3.2 Transmission Control Protocol (TCP)

Transmission Control Protocol (TCP) provides connection-oriented transport services between
host computers. TCP, specified in RFC793, is a reliable end-to-end protocol designed to fit into a
layered hierarchy of protocols which support multi-network applications. TCP provides for
guaranteed delivery of data between host computers, as opposed to User Data Protocol (UDP),
which is a connectionless-oriented transport service with no guaranteed delivery.

4.3.3 File Transfer Protocol (FTP)

File transfers between the ECS IST and ASTER GDS host computers are accomplished through
the use of standard File Transfer Protocol (FTP).

EDS file transfer between GSFC DAAC in ECS and ADN in ASTER GDS CSMS is
accomplished through the use of standard FTP.

Standard FTP services are described in RFC959,
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4.3.4 Simple Mail Transfer Protocol (SMTP)

The protocol for e-mail transfer is the Simple Mail Transfer Protocol (SMTP). SMTP is
described in RFC821. E-mail message formats are defined in RFC822.

4.3.5 Network News Transfer Protocol (NNTP)

ECS bulletin board services use the Network News Transfer Protocol (NNTP) for sending and
receiving messages. ECS bulletin board services are a standard Internet application where
messages are directed to all readers of a named group. NNTP is defined in RFC977.

4.4 Distributed Computing Environment (DCE) and Security

Network communications between ECS and the ASTER GDS will be accomplished via the
EBnet. Neither ASTER GDS nor its host computers will provide external access to EQSDIS.
EBnet, ECS, and the ASTER Data Network (ADN) will provide the packet filtering function. In
addition, ECS also will perform port filtering. The detailed implementation is described in the
EBnet ICD. End-to-end hosts will implement the respective security method as follows:

A standardized processing environment, Open System Foundation’s (OSF) Distributed
Computing Environment (DCE) services, will be used to maintain the security of the interfaces
between ECS and ASTER GDS. DCE Security Services make use of configuration-controlled
Access Control Lists (ACLs) and Kerberos authentication tools to maintain security for
communications between ECS and ASTER GDS. ECS and ASTER GDS will use OSF DCE
Version 1.1.

The ECS IST will host DCE client host software and will be configured as part of the EOC cell.

The ASTER GDS will host a copy of the ECS IST toolkit software on an ASTER GDS-provided
workstation at the ASTER Instrument Control Center (ICC). Some data exchanges between the
ASTER ICC and the EOC will be accomplished through the use of the ASTER ICC’s ECS IST.
The use of DCE and Kerberos security services in the EOC and the ASTER ICC's ECS IST
toolkit supports reliable user authentication and ensures the security of the mission critical
interfaces between the ECS EOC and the ASTER ICC.

DCE security services are not used for data transferred using e-mail services.

4.5 Data Exchange Between the ECS FOS and the ASTER GDS AOS

Some electronic data exchange between the ECS FOS and the ASTER GDS AOS will be
accomplished through an ECS IST Toolkit hosted on an ASTER GDS-provided workstation at
the ASTER ICC. The handshaking and higher level communications protocols for transferring
data between the EOC and the ASTER ICC's ECS IST Toolkit are documented in ECS FOS
design specifications (refer to Section 2.2 for a complete listing of applicable FOS$ design
specifications). Network connectivity between the ASTER ICC’s ECS IST and the EOC will be
accomplished via mission-critical communications (EBnet) circuits.
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The ASTER ICC may obtain the most recent versions of EOC schedules by sending a Request
for EOC Schedules file to the ECS IST. The Request for EOC Schedules file results in the
automatic delivery of an Activity Schedule file to the ASTER AOS. This Activity Schedule file
covers the time frame requested in the Request for EOC Schedules file. The ASTER AOS may
send a Request for EOC Schedules file to the ECS IST at any time during the scheduling process.

FOS automatically delivers Detailed Activity Schedule files to the ASTER AOS whenever these
products are generated or updated by the FOS.

4.5.1.2 Message Sequence for Automated FTP

A generic message sequence applies for all automated FTP transfers between the FOS and the
ASTER AOS. In this transfer sequence, the sender of the data initiates the communications
session with the receiver. Using standard FTP, the sender transfers the data file to a specified
directory on the receiving host computer. Immediately upon completion of the FTP of the data
file, the sender sends a ‘signal file’ to the same directory on the receiving host computer.

The ‘signal file’ is used by the receiving host to identify the completion of the file transfer of the
data file. The file name of the ‘signal file’ will be the same as the file name of the data file,
except that the ‘signal file’ will have the additional extension field of “XFR™. For example, if
the ASTER AOS sends a data file named “ASTER_STS_1999028001.txt”, the corresponding
‘signal file’ is named “ASTER_STS_1999028001.txt. XFR”. Similarly, if the ECS IST sends a
data file named “EOC_PRS_1999028003.txt”, the corresponding ‘signal file’ is named
“EOC_PRS_1999028003.txt. XFR".

4.5.2 Interfaces Supported by Operator Interaction with the ECS IST

Through use of the ECS IST’s user interface, the ASTER IOT will have access to other FOS
tools and capabilities for submitting PDB updates for ASTER (e.g., command, telemetry,
activity, and constraint definitions), building command procedures, relative time command
sequences, and real time command requests. These products are submitted to the FOS through
the ECS IST user interface. (Refer to Figure 4-3.)

The ASTER AQOS may access EOC Project Data Base (PDB) files either via the ECS IST
interface (displays, reports) or via PDB text files that may be transmitted (by operator-initiated
FTP) from the ECS IST to an ASTER AOS host.

(Note: Files transferred via operator-initiated FTP do not use the special message sequencing
protocol that is used for automated FTP (i.e., ‘signal files’ are not used).

The 10T and other AOS host operators also will have access to ECS IST displays and EOC
reports through the ECS IST user interface. This allows the ASTER IOT to use the ECS IST to
access to EOC event messages for command notification and command load reports.

The ECS IST user interface also may be used by the 0T and other AOS operators to view EOC
plans and schedules and to access FOS tools for requesting and viewing the results of command-
level constraint analyses performed on ‘what-if’ analysis schedules by the FOS Command
Management Subsystem.
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Figure 4-3. ECS IST Operator Interfaces

Details of the ECS IST user interface will be documented in the FOS Operations Manual for the
ECS Project.

4.5.3 Email Exchange Between the ASTER ICC and the EOC

Operations status reports and inter-instrument coordination messages are exchanged between the
ASTER IOT and the FOT via email. Two paths exist for the exchange of email between the
ASTER ICC and the EOC. (Refer to Figure 4-3).

The ASTER IOT may use the ECS IST to exchange email (over EBnet circuits) with the FOT at
the EOC. In this case, the email exchange is between the ASTER ICC’s ECS IST and the FOT’s
EOC User Stations.

Optionally, the ASTER 10T use email services provided on an ASTER AOS host to exchange
mail with the FOT via the Internet. In this case, the email exchange is between an ASTER AOS
host computer and the FOT’s off-line computers in the EOC.

Policies for email exchange will be documented in the Operations ICD EOS AM Spacecraft to
ASTER.
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4.6 Data Exchange Between the ECS SDPS and the ASTER GDS
SDPS

4.6.1 ASTER Gateway: Information Manager

The interface between the ECS and the ASTER GDS Information Manager Subsystem (IMS),
via the ASTER Gateway IM, supports two-way catalog interoperability to provide an exchange
of data and information. Specifically, this interface supports the search, location and acquisition
of data between ECS and the ASTER GDS IMS, providing ECS and ASTER GDS IMS users
with ready access to the data and services provided by the other system. Figure 4-5 displays a
high level context diagram for the catalog interoperability interfaces between ECS and the
ASTER GDS. The specific catalog interoperability interfaces supported via the ASTER Gateway
include the following:

a. directory search request/results - for finding data sets
b. inventory search request/results - for locating specific granules within a dataset
c. acknowledge - to acknowledge reception of inventory search results chunk

d. browse requests/responses - for enabling the user to retrieve/view “representative images,
as well as non-image data.

e. product requests/results - placement of orders for full resolution data sets

f. quit - notification of premature termination of a session due to problems; also used at the
normal termination of inventory results exchanges of chucks.

g. price estimate request/result - confirmation of price prior to product request.
h. product status request/information - confirmation of product processing status.
i. product Cancel request/response - cancellation by users.

The interface between the ASTER GDS IMS, and ECS, via the ASTER Gateway, uses Object
Description Language (ODL) to implement the messaages shown 1n Figure 4-4.

a. The ASTER Gateway translates the ASTER GDS user’s ODL service request into Object
Oriented Distributed Computing Environment (OODCE); in addition, llustra’s version of
SQL. is used as the Earth Science Query Language (ESQL) for ECS.

b. Using OODCE/SQL, the ECS interfaces via the ASTER Gateway to the ASTER SDPS.
To accommodate the interface to the ASTER SDPS, the ASTER Gateway first translates
the ECS user’s service request into ODL.
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Figure 4-4. ECS/ASTER GDS IMS Interoperability via ASTER Gateway:
Context Diagram

4.6.1.1 ASTER Gateway: Communications Gateway

The ASTER Communications Gateway is the software that is used to support all
communications infrastructure necessary for two-way protocol conversion between TCP/IP
sockets and DCE RPC to accommodate communications between the ASTER GDS IMS and
ECS.

4.6.1.2 ASTER Gateway: Management Subsystem

The ASTER Gateway Management Subsystem (MSS) includes the management support
functions needed within the ASTER Gateway to support the ECS-ASTER GDS IMS interfaces.
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4.6.2 Data Acquisition Requests (DARs)

Data exchange between the ASTER GDS SDPS and the ECS SDPS for DARs will be
accomplished via Application Programming Interfaces (APIs) to a DAR Client application which
is integrated into the ECS SDPS Client. This DAR Client application will be developed by the
ASTER GDS and provided to NASA for use in the ECS SDPS Client. The APIs provide the
interface between the DAR Gateway and ASTER IMS DAR Server. The DAR Client API List is
provided as Appendix C to this document.

The communications layer application between the DAR Client Application and the ASTER
GDS DAR Server will consist of the ASTER GDS DAR Server communicating with the ASTER
Gateway using existing protocol; the ASTER Gateway communicates via RPCs to ECS DAR
clients.

Network connectivity for communications between the ECS and the ASTER GDS for DAR
communications will be accomplished via EBnet circuits. Note: All DAR network traffic passes
through an EBnet router in GSFC Building 32..

4.6.3 Delivery of ASTER Level 1A and Level 1B Products

The ASTER GDS will store Level 1A and Level 1B products on separate tapes. A total of three
tapes will be shipped to EDC on a daily basis.

4.6.3.1 Level 1A Product File

ASTER Level 1A Product File Format is defined in the ASTER Level 1 Data Products
Specification {GDS Version). Products will be shipped to EDC in the form of D3 tapes without
any additional processing. Contents of Level 1A Product file are as follows:

a. The Product File and a Browse File will be produced for each scene.

b. The Product File will contain image data, ancillary data, supplement data, Generic
Header, and a Specific Header.

4.6.3.2 Level 1B Product File

ASTER Level 1B Product File Format is defined in the ASTER Level 1 Data Products
Specification (GDS Version). Products will be shipped to EDC in the form of D3 tapes without
any additional processing. Contents of Level 1B Product file are as follows:

a. The Product File and Browse File (including Image) data, will be produced for each
scene.

b. The Product File will contain Generic Header, and Specific Header.

Table 4-1 summarizes the contents of ASTER Level 1A and 1B Products for delivery.

L
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Table 4-1. Level 1 Products

Product Product
Category o ' - '
L1A L1A products scheduled using L0 data as the source.
He-processed L1A Products
LB L1B products scheduled using L1A products which have been created on the

previous production unit.

L1B products scheduled in response to DPRs using existing L1A products.

Re-processed L18 products

4.6.3.3 Data Shipping Notice

Prior to a delivery of ASTER Level 1A and 1B Products to EDC, ASTER GDS will e-mail a
Data Shipping Notice to the EDC DAAC when the tapes for delivery have been completed.
4.6.3.4 D3 Tape Delivery

ASTER GDS will create a total of three D3 tapes daily. The total data stored on all three tapes
will not exceed 158 GB (This is the uncompressed size). Since tapes may not be shipped by
ASTER daily, ECS may receive none, or more than three tapes on any given day. The ASTER
Level 1 Product Structure in D3 Tape is shown in Figure 4-5.

D3 Tape Medium

Beginning of a Tape End of a Tape
1 | TOTAL_TAPE_FILE_COUN
tar archive (*} tar archive {*) tar archive (*) tar archive (*) tar archive (™)
4———-—-(» N, DU 4———-& I

i
o access #1 frmm the biginning.
of @ tape: mit fsf 1

i Browse File § Browse File I8

{*} The total size of ali files in a tar archive does nof exceed 2 GB.

Figure 4-5. ASTER Level 1 Product Structure in D3 Tape
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4.6.3.4.1 D3 Tape Storing Rules

s
b

The following storing rules apply to all ASTER Level 1A and Level 1B products delivered by
the ASTER GDS to EDC on D3 tapes:

a. Files will be stored into D3 tapes by use of the UNIX tar command. The UNIX tar
command will not use absolute path. To unpack all files in a TAR file, the following
UNIX command can be used: mt fsf <archive file offset> + TAR xf <device> *

b. Files in D3 tape will be stored without any file directories.

c. The TAR archival unit for L1A Products will be the same as the processing unit of the
PGS, which is a strip unit of observation. The archival unit for ECS is a Product
FileIBrowse file pair. The Product File is for a scene of data.

d. The Product Delivery Record will contain the number of archives and the number of EQF
skips for each file. Product Delivery Record will be contained in the first archive of the
tape. The first archive will contain only the Product Delivery Record File.

e. Files will be stored on the D3 tape in chronological order within an archive. The storage
order between tar archives can be of any order.

f. Level 1A and 1B Products will be stored on separate media.
g. D3 Tapes are always compressed by hardware.

h. All L1 re-processed products in a production unit (1 day) will be shipped.

4.6.3.5 Physical Media Format

4.6.3.5.1 Product Delivery Record File

The format of the Physical Media Product Delivery Record (PDR) is shown in Table 4-2.
The structure of Physical Media Product Delivery Record (PDR) is shown in Figure 4-6. An
example of a Product Delivery Record PVL is shown in Figure 4-7.

4.6.3.6 Metadata

Product-Core Metadata and Product-Specific Metadata of ASTER-Level 1A and 1B products are
defined in the ASTER Level 1 Data Product Specification (GDS Version), Each Metadata will
be stored in the Product File. In addition to the Metadata in the Product File, X AR information
(XAR ID, XAR Type) will be stored in the Product Delivery Record as described in Table 4-2.

4.6.3.7 Browse

Browse data of the ASTER-Level 1A and 1B products will be defined in the ASTER Level 1
Data Products Specification (GDS Version).
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Table 4-2, Format of Product Delivery Record

Parameter Contents PVL Data Type | Max Length Vaiue
{Bytesit
ORIGINATING PDA originator JASCH 20 identifier of the
SYSTEM processing facility in
the ASTER GDS.
TOTAL_TAPE_FILE_ {The total number of TAR files included in the Integer 4 1-8899
COUNT shipped tapes.
TOTAL_FILE_COUNT {Totat number of ProductiBrowseFiies ASCH 4 1-9699
CBJECT Start of ProductiBrowse File Pair Definition ASCH 20 FILE_GROUP*
ARCHIVE_FILE_ Offset to the tar archive file which contains the integer ASCH 4 1-3859
OFFSET target file (1.2, the number of ECFs to be
skipped),
DATA_TYPE Data type. Registered ESDT short nama for data. JASCH 20 AST_LYA AST_L'B
OBJECT Start of File Parameters. Repeat for each File in  JASCH 2] 'FLE_SPEC'
the ProductiBrowse Filg Pair
DIRECTORY 1D Diractory name ASCH 258 Blark Since TAR files
on 03 tage do not
unpack into
subdirectoties.
FILE_tD Fite name follows ASTER GDS Fite Naming ASCH 256 The File ID of a
convention, ProductiBrowse File
FILE_TYPE Fila data type. ASCIH _ 7 Science, Browse
FILE_SIZE File size in Byte ASCH 10 <4.295°10°%
Unsigned 32bit
Integer
END_OBJECT End of parameters for sach fila. - - ‘FILE_SPEC
OBJECT Start of XAR Info Entry. ASCH 9 "XAR_ENTRY'
GRANULE _ID* Granuie D defined by ASTER GDS (1) Newly ASCl TBO TBO
iprocessed Lavel 1A, {2} Updated Lavel 1
XAR_INFO_COUNT  INumber of XAR Information Objects ASC ™0 TBD
OBUECT |Baginning of XAR information, rapeat for ASCH 8 AAR_INFO'
XAR_INFO_COUNT
XAR_ID XAR_1D ASCH TBD T8O
XAR_TYPE XAR_TYPE ASCH TBD T8O
END_OBJECT End of XAR Information ASCH a XAR_INFO
END_OBJECT End of XAR tnformation Entry ASCIH 9 XAR_ENTRY
END_OBJECT End of parameters for each file group - - ‘FILE_GROUP
Legend:

* A Fie Group represents an ECS Granule. (A Granule is the smallest aggragation of data that can be inventoried with ECS
and ordered from ECS}. An ASTER Granule is a single Product File,

** Thera is no retationship between the XAR_GRANULE _ID and the Granule included in the D3 Tape.
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g%g i Product Delivery Record '
{5235;:{:: =

_Ortgmatmg System . |

Total_Tape_ F;ie Count

Tota!__F!!e___Cou nt

File Group

Data Type

Archwe Fl!e Oﬁset

File Spec

Darectory Id

Flle Id

Flie Type

F i!e_Size

XAR_Entry |

Granule ID |

XAR lnfo Count

Figure 4-6. Structure of Physical Media PDR (level 1 cassette)

%
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ORIGINATING _SYSTEM = ASTERGDS,
TOTAL_TAPE FILE COUNT =3;
TOTAL FILE COUNT =9,

OBJECT = FILE_GROUP;
DATA_TYPE = AST L1A, AST_LIB
ARCHIVE_FILE OFFSET = |,
QOBJECY = FILE _SPEC:
DIRECTORY ID =,
FILE_ID = <aster HDF EOS file name>,;
FILE_TYPE = SCIENCE;
FILE_SIZE = 242120,
END_OBIECT = FILE_SPEC,
OBJECT = FILE_SPEC:
DIRECTORY 1D =
FILE_ 1D = <aster browse file name>,
FILE_TYPE = BROWSE;
FILE SIZE = 2098;
END_OBIECT = FILE_SPEC;

OBJECT = XAR_ENTRY;
GRANULE_ID = <aster xar grannle id>;

XAR_INFO_COUNT =2
OBJECT = XAR_INFO,
XAR_ID = <aster xar id>,

XAR_TYPE =

OBJECT = XAR_INFO,
XAR_ID = <aster xar id>;

XAR_TYFE=
END _OBJECT = XAR_INFO;
END _OBJECT = XAR_ENTRY;
END_OBIECT = FILE_GROUP;

OBIECT = FILE_GROUP,
DATA_TYPE = AST_LIA, AST_LIB

ARCHIVE_FILE OFFSET =1,
OBJECT = FILE_SPEC:
DIRECTORY_ID =,
FILE_ID = <aster HDF EOS file name>,;

FILE_TYPE = SCIENCE;
FILE_SIZE = 242120;
END_OBJECT = FILE_SPEC,

Figure 4-7. Sample Product Delivery Record PVL (1 of 2)
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OBJECT = FILE_SPEC:
DIRECTORY ID =
FILE_IID = <aster browse [file pame>;
FILE_TYPE = BROWSE;
FILE_ SIZE = 2058

END _OBIECT = FILE_SPE(,

OBIECT = XAR_ENTRY,
GRANULE_ID = <aster xar gramle id>;

XAR_INFO_COUNT = <aster xar id>;
OBJECT = XAR_INFO,
XAR_ID = <aster xar id>,
XAR_TYPE = <aster xar type>;
END_OBJECT = XAR_INFO;
END_OBIECT = XAR_ENTRY;
END _OBJECT = FILE_GROUP,;
OBJECT = FILE_GROUP;
DATA_TYPE = AST_L1A, AST _L1B
ARCHIVE_FILE_OFFSET = 2|
OBJECT = FILE _SPEC:
DIRECTORY_ID =,
FILE_ID = <aster HDF file name>;
FILE_TYPE = SCIENCE;
FILE SIZE = 2589510,
END_OBIECT = FILE_SPEC;
OBJECT = FILE_SPEC:
DIRECTORY 1D =,
FILE D) = <aster browse file name>;
FILE_TYPE = BROWSE;
FILE_STZE = 3(R0:
END_OBJECT = FILE_SPEC:

OBIECT = XAR_ENTRY.
GRANULE_ID = <aster granule id>,

XAR_INFO_COQUNT = §
OBJECT = XAR_INFO;
XAR_ID = <aster xard >,
XAR_TYPE = <aster xar type>;
END_OBJECT = XAR_INFO;
END, _OBIECT = XAR_ENTRY,
END _OBJECT = FILE_GROUP,

Figure 4-7. Sample Product Delivery Record PVL (2 of 2)
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4.6.3.8 Data Shipping Notice

Prior to a delivery of ASTER Level 1A and IB Products t0 EDC, ASTER GDS SDPS DADS
will send a Data Shipping Notice by e-mail to the EDC DAAC when the tapes for delivery have
been completed. The ASTER GDS SDPS DADS will transmit the Data Shipping Notices by e-
mail to the ECS DAAC Operations Supervisor at EDC. In the event that an expected Data
Shipping Notice is not received, the DAAC Operations Supervisor at EDC will inform the
ASTER GDS SDPS DADS Operations Supervisor by telephone.

The structure and format of Data Shipping Notice to be used at DADS are depicted in Figure 4-8
and Table 4-3. Figure 4-9 contains the standard E-mail Header to be used.

Data Shipping Notice

Volume_ld

Create_Date/Time

Figure 4-8. Structure of Data Shipping Notice

Table 4-3. Format of Data Shipping | Notice

Parameter Data |Byte Content
Type
VOLUME _ID ASCH . IBar Code Follows ASTER standard Table 4-4
CREATE_DATE/TIME |ASCH 20 |Date (GMT) Date/Time when tape generation began;
yyyy-mm-ddThhimm:ssZ, where T indicates start of time
information and Z indicates "Zulu” time.
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E-mail Contents Meader
BEGIN_OBJECT=GDS_Header;
Message_Number=123456789,
ReEntrantCheck=Yes;
Sender_iD=GDS;
Receiver_ID=ECS
Mode=0peration;
Data_Number=0;
EndData_Flag=E;
Send_Date=1988-08-01;
Send_Time=08:56:12.058;
END_OBJECT=GDS_Header;
/" End of GD'S Header */
BEGIN_OBJECT=DATA

/* Data Descriptin Area */
END_OBJECT=DATA

* Message Sequential Number 0 ~ $5899999%(dec) */
{* Re-entarant Check Flag "Yes™, "No" */

/" Sender 1D ECS, GDS Y/
/* Receiver ID ECS, GDS ¥/

/* Operation Mode "Operation”, “Test” */
/* Data Sequential Number 0-999385999(dec) %/

/* Erd-data Flag "E" or "%/
/ User 1D/
/* Send Date yyyy-mm-dd */

/* Send Time hhummiss.mse*/

Na. Key

Contents

Value

1 Message_Number

Message serial number in seder segment,
A series of Interface sequence is set
same number,

"00000C000"
~"999999999"(dec)
Values are used cyclically.

2 ReEntraniCheck

if this lag is "Yes", same "

Message_Number® message can be
skipped in Receiver.

"Yes": Check
"No”: No Check

3 | Sender_ID Identifier of Sender's ECS, GDS
Segment/Subsystemn, _

4 Receiver_|D ldentifier of Recelver's Same as Sender_ID
Segment/Subsystem

5 Mode

Identifier of Operation Mode / Test Mode.

"Operation” or "Test”

] Data_Number

Serial Number in the case there are plural
data.

*0000000a00"
~"998999999" {dec)

7 | EndData_Flag

identifier of End data in the case there are
plural data.

ASCII Blank {20hex): all data
except end one

"E": Last data (including in the
case of there is only 1 data)

8 Send_Date

Date to send message.
Display with yyyy-mm-dd.
Use GMT.

Yyvy: Year

mir: Month

dd: Day

yyyy:0000~-9999
mm:Qi-12
dd:01-28,29,30,31

2 Send_Time

Time to send message.
Display with hh:mm:ss.msc.
Use GMT.

hh: Hour {24hour system)
mm: Minute

ss: Second

msc: Milli Second

hh:00~23

mm 0058
$5.00~-59
mse: 000999

Use MSCH necessary. Set 000
if not necessary.

Figure 4-9. Standard GDS E-mail Header
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4.6.3.9 File Naming Convention

Naming convention of L1 Product File for delivery to EDC is shown in Table 4-4.

Table 4-4. File Naming Convention

Product in Production
Request

Fieid Bytes Content Value
Creator 2 Characters representing the file creator. slol
Specity PGS(SDPS52) as the data crealor,
Delimiter 1 .
Data Type 2 Characters representing the data type “PR”
{Product).
Product Level 4 Alpha-numerics representing the Product L1A and L1B
Processing Level.
Supplemental information | 2 Alpha-numerics, Usage includes to identity
the sensor.
Delimiter 1 .
Sequential Number 18 Sequential number given in the product
generation process.
Production Plan 1D 10 98999999999
Delimiter 1 “
FProduction Request 1D | 3 899
Delimiter 1 u
Sequential Numberof 13 999

4.6.3.10 Bar Code Convention

Figure 4-10 and Table 4-5 represent the bar-code format of L1 product media to be shipped to

EDC.

r—a{aMedia Creator

———a(b)Media Type

——s{cBequential Number in
each Media Typre

Figure 4-10. Bar Code Format used for Media for delivery to EDC
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Table 4-5. Definition of Bar Code Format for Media Delivery to EDC
Field Name Bytes Content Value

{a)Media Creator 1 A character representing | “A"=ASTER
Media Creator.
{b)Media Type 1 | An alpha-numeric “E"=For shipping

representing Media Type. | Reprocessed and resent D3 Cassette tape
is different from “E". This value is TBD.

{c)8equential 4 A sequential number in O0-FFFF X
Number in each each Media Type (in Hex} | (0-65535 in decimal)
Media Type

4.7 Data Exchange Between the ECS CSMS and the ASTER GDS
AOS

Network communications for ECS bulletin board access will use standard Internet NNTP.
Membership to ECS bulletin board groups is coordinated with ECS System Monitoring and
Control Center (SMC) operations personnel. Network connectivity for bulletin board
communications will be accomplished via the EBnet.

4.8 Data Exchange Between the ECS CSMS and the ASTER GDS
CSMS

Network communications for the exchange of management data will use SMTP electronic mail
(email) and will be formatted in a machine-parsable form. More detailed information describing
the interfaces between the ECS CSMS and the ASTER GDS CSMS GSMS is contained in
Section 8 of this ICD.

4.9 Expedited Data From The ECS GSFC DAAC to the ASTER GDS

CSMS ADN/DADS

ECS will provide Expedited Data Sets (EDS) to the ASTER GDS for use in evaluating the
operation of the instrument. Refer to Section 9 of this document for EDS overview and
information related to EDS protocols, formats, authentication, etc.
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- 5. Interfaces Between the ECS FOS and
the ASTER GDS AOS

5.1 Overview

This section describes the interfaces for data and information exchange between ECS FOS and
the ASTER GDS AOS, inciuding the transmission of planning and scheduling messages,
planning aid files, instrument command information, reports, and coordination messages.

5.2 Planning and Scheduling Message Overview

5.2.1 Planning and Scheduling Data Exchange Protocols

All of the instrument planning and scheduling data flows identified in this section are transmitted
between the ASTER ICC’s ECS IST and an AOS Instrument Control Operations Subsystem
(ICOS) host via the ICC LAN using FTP. The operational timeline associated with the
generation and exchange of planning and scheduling messages will be defined in the Operations
ICD EOS AM Spacecraft to ASTER.

5.2.2 Planning and Scheduling Message Data Conventions

The data items in the instrument planning and scheduling messages are in standard 8-bit ASCII
format, unless stated otherwise. All data fields are fixed length fields. Data within the data fields
shall be left-justified; if the data does not fill the entire length of the data field, the remaining
bytes shall be filled with ASCII blanks. Unused data fields shall be filled with ASCII blanks.

Date and time fields are expressed in Universal Time Coordinated (UTC), unless stated
otherwise.

Planning and Scheduling data files are limited in size to a maximum of 2 GB (the maximum size
of a UNIX file). Planning and Scheduling data files will be uniquely identified by the following
file naming convention:

ASTER Short Term Schedule (Scheduling Mode = Schedule): ASTER_STS_yyyydddnnn.txt
ASTER Short Term Schedule (Scheduling Mode = Analysis):  ASTER_STA_yyyydddnnn.txt
ASTER One Day Schedule (Scheduling Mode = Schedule): ASTER_ODS_yyyydddnnn.txt
ASTER One Day Schedule (Scheduling Mode = Analysis): ASTER_ODA_yyyydddnnn.txt
Preliminary Resource Schedule (Scheduling Mode = Schedule):  EOC_PRS_yyyydddnnn.txt
Preliminary Resource Schedule (Scheduling Mode = Analysis):  EOC_PRA_yyyydddnnn.txt
Activity Schedule (Scheduling Mode = Schedule): EOC_ACS_yyvydddnnn.txt
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Activity Schedule (Scheduling Mode = Analysis): EOC_ACA_yyyvdddnnn.txt

Detailed Activity Schedule: EOC_DAS_yyyydddnnn.txt
Request for EOC Schedules: ASTER_REQ_yyvydddnnn.txt
where: _ _ o

yyyyddd = the year and the three digit day-of-year of the generation of the message

nnn = a unique number (reset to 001 at the start of each day) assigned by the originator of the
message.

Section 5.3 identifies the contents of each of these Planning and Scheduling data files. Sections
5.2.3 and 5.4 describe the format of the records contained within these files.

5.2.3 Planning and Scheduling Data Header

All of the instrument planning and scheduling messages exchanged between the ECS IST and the
ASTER AOS will use the standard Planning and Scheduling Data Header shown in Table 5-1.

Table 5-1. Planning and Scheduling Data Header Format (1 of 2)

Type
Field Description {Length in Bytes) Values

Message ldentifies the type of messags being transmitied ASCH (3 B) STS: ASTER Short Tarm
Type Schaduls

PRS: Preliminary Resource
Scheduls

ODS: ASTER Ons Day
Schedule

ACS: Activity Schedule
DAS: Detailad Activity
SBehedule

REQ: Request tor EOC
Scheduls Transmission to
the ASTER ICC

Massage 1D | The message ID is formatted as ‘yyyydddnnn®, where ASCH (10 B) yyyy: 1895 - 2100
“yyyyddd” represents the four digit year and three digit day of ddd: 50t - 366
year that the message was seni. The “nan” portion of the 1D nnnh: GOt - 999

is ar increrenting sequence number identifying the
scheduling message that was sent on that day. The
incremeanting sequence number shall begin with *001".

The Message ID and the Message Type uniquely identify the
Planning and Scheduling Messags that is being sent,

Source identifies the sender of the message ASCH {3 B) AST: ASTER Instrument
Control Centar

EQCC: EOS Operations
Centar

Destination | identifies the intended receiver of the message ASCl (3 B) AST: ASTER Instrumaent
Control Center

ECC: EOS Opsrations
Center

Spacecraft | ldentifies the spacecralt name ASCH(@EB) AMT: ECS AM-1 Spacecralt
Name
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Table 5-1. Planning and Scheduling Data Header Format (2 of 2)

Type
Fieid Description {i.ength in Bytes) Values
instrument ldentifies the instrument name ASCH (3B} AST: ASTER
Name . B e . . . S B 4 o
Scheduling | Specifies whether the aclivities identified in the message are ASCH {8 B) SCHEDULE: Schedule on
Mode {o be scheduled on the EQC master schedule (SCHEDULE), master ECC scheduls
or checked for constrainis only for “what-if” analysis ANALYSIS: Constraint-chack
{ANALYSIS). only

For Message Type = “REQ" or *“DAS”, Scheduling Moda will
always = “SCHEDULE".

Number of The number of days in file is an integer that identifies the ASCH (2 B) 00 - 89
Days in File | number of days of schediude data contained in this file. Partial
days will be rounded up (8.g. 0.4 days will be represented as
1}). For Massage Type = REQ, this valua should be “00°.

Schedule The Schedule Stant Time represents the earliest activity start ASCH (13 B} yyyy: 1995 . 2100

Start Time time containad in this schedule, The start ime will be dad: 001 - 386
identified with the following format: yyyydddhhmmss. hh:00- 23
For Message Type = REQ, this fisld should contain the stan fmy: 00 - 59
time of the schadule to be transmitted to the ASTER iCC. ss5: 00 - 59

Scheduls The Schedule Stop Time represents tha latest activity start ASCH (13 B8) yyyy: 1995 - 2100

Stop Time time contained in the message contents. The stop time will ddd: 001 - 366
be identified with the following format: yyyydddhhmmss. hh: 00 - 23
Far Message Type = REQ, this field should contain the latest mm: 06 - 59
activity start ima in the schedule o be sent to the ASTER ss: 00 - 59
1CC.

Number of | The number of ASTER scheduling resourcaes affacted by this ASCI (2B} 00 - 99

Scheduling | schedule. This field only applies to the 8TS and the ODS.
Resources | This field will ba sat to zero for Reguest for EQOC Schedules,
Preliminary Rescurce Schedule, Activity Schedule, and
Detalled Activity Schedule.

e

Scheduling | This field repeats (occurrences = “Number of Scheduling ASCII (40 B) Valid Resource Names as

Resources Resources” [previous field]). These fields contain the defined in the EQS AM-1
ASTER scheduling resource names that are affectad by this PDB.
schedule,

Number of The number of records in file is an integer that identifies the ASCH {8 B} 00000001 -

Records in number of records contained within this file {including the 99999999

Filg Planning and Scheduling Data Header).

Record ldentifias the end of the Planning and Scheduling Data ABCH (1 B} in {new fine character)

Terminator Header

5.3 Schedule Messages

Section 5.3 describes the ASTER Short Term Schedule (STS), the ASTER One Day Schedule
(ODS), the Preliminary Resource Schedule, Activity Schedule, and Detailed Activity Schedule.
The ASTER STSs and ASTER ODSs are sent from the ASTER AOS to the ECS IST. The
Preliminary Resource Schedules, Activity Schedules, and Detailed Activity Schedules are sent
from the ECS IST to the AOS. The Preliminary Resource Schedule is generated and sent in
response to the ASTER STS. The Activity Schedule is generated and sent in response to the
ASTER ODS. The Detailed Activity Schedule is the conflict-free schedule that is used within the
EOC 1o generate the integrated command load and the ground script.

Schedule Data Record formats for Activity Records, Parameter Records, DAR ID Records,
Mode Records, Constraint Records, and Comment Records are described in Section 5.4.
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5.3.1 ASTER Short Term Schedule (STS)

5.3.1.1 General

The ASTER STS is sent from the ASTER AOS to the ECS IST via the ICC LAN. The purpose
of the STS is to provide initial activities, with specific timing, to the EOC for use in planning of
AM-1 spacecraft resources and Tracking and Data Relay Satellite System (TDRSS) contact
times. The STS identifies the resources required by the ASTER instrument during the period of
time covered by the STS.

The Planning and Scheduling Data Header contains fields that indicate the number of scheduling
resources and scheduling resource names that are affected by this STS. For STSs where the
“Scheduling Mode” field is set to “SCHEDULE", the activities specified in the STS replace
those activities on the affected resources on the EOC master schedule where the activity start
times are between the “Start Time” and “Stop Time” fields in the Planning and Scheduling Data
Header. Note that a STS that contains no activity records will result in the deletion of all ASTER
activities on the affected resources whose Start Times fall within the inclusive window identified
by the Schedule Start Time and Schedule Stop Time fields in the Planning and Scheduling Data
Header. When the “Scheduling Mode” field is set to “ANALYSIS”, the activities are checked for
constraints only (i.e., the EOC master schedule is not modified) and the analysis results data
format is the same as the SCHEDULE data format (with Scheduling Mode = ANALYSIS).

5.3.1.2 Detailed Data Description

The STS is described in Table 5-2. The Planning and Scheduling Data Header is the first record
of the STS. The Planning and Scheduling Data Header specifies the Scheduling Mode of the STS
as well as the Start Time and Stop Time of the activities that are included in the STS.

Table 5-2. Short Term Schedule Format

Field Description Type {Length Values
in Bytes)
Planning and Scheduling Identifies the type of message being ASCII {variable) | See Table 5-1
Data Meader transmitted, the scheduling mode, and the
time frame covered by the STS

Activity Records, Parameter | Short Term Schedule Data. ASCH {variable) | See Tables 5-8
Records, DAR 1D Records, through 5-10 and 5-14
Comment Records,

The Planning and Scheduling Data Header is followed by a list of Activity Records, Parameter
Records, DAR ID Records, and Comment Records. Activity Records are in ascending start time
order. The STS contains Activity Records for valid Data Base Defined Activities only. (Refer
Section 5.4.1 for more information about Activity Records). If an Activity Record specifies that
the number of parameters is greater than zero, then the Activity Record is immediately followed
by one or more Parameter Records identifying all of the necessary parameters. If an Activity
Record specifies that the number of DAR IDs is greater than zero, then the Activity Record is
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followed by one or more DAR ID records identifying all of the relevant DAR IDs. If an Activity
Record specifies both parameters and DAR IDs, the Parameter Record(s) appear first, followed
by the DAR ID record(s).

Comment Records may be inserted anywhere in the STS after the Planning and Scheduling Data
Header, except between an Activity Record and its associated Parameter Record(s) or DAR ID
Record(s).

A sample of the ASTER STS file layout is shown in Figure 5-1.
5.3.2 ASTER One Day Schedule (ODS)

5.3.2.1 General

The ASTER ODS is sent from the ASTER AOS to the ECS IST via the ICC LAN. The purpose
of the ODS is to provide the EOC with the schedule of planned ASTER activities (including
scheduled times and resource needs) for a target day.

The Planning and Scheduling Data Header contains fields that indicate the number of scheduling
resources and scheduling resource names that are affected by this ODS. For ODSs where the
“Scheduling Mode” field is set to “SCHEDULE?”, the activities specified in the ODS replace
those activities on the affected resources on the EOC master schedule where the activity start
times are between the “Start Time” and “Stop Time” fields in the ODS Planning and Scheduling
Data Header. Note that a ODS that contains no activity records will result in the deletion of all
ASTER activities on the affected resources whose Start Time falls within the inclusive window
identified by the Schedule Start Time and Schedule Stop Time fields in the Planning and
Scheduling Data Header. When the “Scheduling Mode” field is set to “ANALYSIS”, the
activities are checked for constraints only (i.e., the EOC master schedule is not modified) and the
analysis results data format is the same as the SCHEDULE data format (with Scheduling Mode =
ANALYSIS).

Note: “Late change” ODSs received after the FOT has locked the Detailed Activity Schedule are
automatically processed as “ANALYSIS”. The FOT may apply the “Late Change” ODS to the
EOC master schedule after verification that the ODS will result in a conflict-free Detailed
Activity Schedule. If the late change ODS is applied to the Master Schedule, the ASTER AOS
will be notified by automated ftp of the new detailed schedule. If the late change ODS is not
applied to the Master Schedule the FOT will notify the AOS either verbally or via e-mail.

5.3.2.2 Detailed Data Description

The ODS is described in Table 5-3. The Planning and Scheduling Data Header is the first record
of the ODS. The Planning and Scheduling Data Header specifies the Scheduling Mode of the
ODS as well as the Start Time and Stop Time of the activities included in the ODS.
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STSL1999003001LAZTEQCAMLIASTSCHEDULE4B81995024000000199%%07223595901A8TER GoogGoaoy
#This example shows the layour of sample records within an ASTER Short Term Schedule
iPhe following record is a sample Data Base Defined Activity Record scheduled by absoclute time.

ACTABRSASTER TIR_ACTIVITY_ A 1234567
1999024013015

1999024013115 g 0o

#The following records are an example of a Data Base Defined Activity scheduled by orbital event (EVT),

#including DAR ID records.

ACTEVTASTER VNIRI_ACTIVITY_ Z 1234570
Node Ascending 0001222201-0200 Node Ascending GOOLZ22201+0708
0Gde

DARASTER DAR_ID_22334455, ASTER_DAR_ID66497358, ASTER_DAR_ID_%4329764,ASTER_DAR_ID_56977777,.ASTER_DAR_ID_65034674,
DARASTER_DAR_ID_00000001

$The following records are another example of a data base defined activity scheduled by orbital event (BVT:,
tincluding Activity, Parameter Records and a DAR ID record.

ACTEVTASTER SWIR_ACTIVITY XYZ 1234571
Node Descending 0001222201-0200 Node_Descending QO01222201+8700
0401

PRMOMD MNEMONIC_111]PARAMETER_NAME 1+«PARAMETER_VALUE,CMD_MNEMONIC_1[1]/PARAMETER_NAME_2=PARAMETER_VALUE,
PRMOMD MNEMONIC 1{1]PARAMETER_NAME_ _3=PARAMETER_VALUE,CMD_MNEMONIC_2([2)/PARAMETER_NAME 1=PARAMETER_VALUE,
DARASTER_DAR_ID _OO0000B0O0L

#

#
§Without the comment recozrds, the 8TS records in the above examples would appear as:
STE1999003001LASTEQCAMIASTSCHEDULESB19990240000600199907223595901ASTER goaGoaas
ACTABEASTER TIR_ACTIVITY_A 1234567
1999024013015
1989024013115 0040
ACTEVTASTER YNIRL_ACTIVITY Z 1234570
Node Ascending Go01222201-0200 Node _Ascending CO01222201+07040

0006
DARASTER DAR_1D_ 00000001 W

ACTEYTASTER ) SWIR_ACTIVITY_ _XYZ 1234871
Node Descending 001222261 -0200 Node_Descending Qo01222201+070G0
0401

PRMCMD_MNEMORIC 1{1]PARAMETER_NAME _1=PARAMETER_VALUE,CMD_MNEMONIC_1[1]/PARAMETER_NAME_ 2=PARAMETER_VALUE,
PRMCMD MNEMONIC_1{1]PARAMETER_NAME_ 3=PARAMETER_VALUE,CMD_ MNEMONIC_2(2}/PARAMETER_NAME_1=PARAMETER_VALUE
DARASTER_DAR_TID_D0C00080C01

Figure 5-1. Sample Short Term Schedule File Layout
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Table 5-3. One Day Schedule Format

Field Description Type (Length in Bytes) Values

Planning and Scheduling Identifies the type of message being ASCIH {variable} See Table 5-1
Data Header transmitted, the scheduling mode,

and the time frame covered by the

: OD8s

Activity Records, Parameter | One Day Schedule Data. ASCH {variable} See Tables 5-8
Records, DAR 1D Records, through 5-10
Comment Records. and 5-14

The Planning and Scheduling Data Header is followed by a list of Activity Records, Parameter
Records, DAR ID Records, and Comment Records. Activity Records are in ascending start time
order. The ODS contains Activity Records for valid Data Base Defined Activities only. If an
Activity Record specifies that the number of parameters is greater than zero, then the Activity
Record is immediately followed by one or more Parameter Records identifying all of the
necessary parameters. If an Activity specifies that the number of DAR IDs is greater than zero,
then the Activity Record is followed by one or more DAR ID records identifying all of the
relevant DAR IDs. If an Activity Record specifies both parameters and DAR IDs, the Parameter
Record(s) appear first, followed by the DAR ID record(s).

Comment Records may be inserted anywhere in the ODS after the Planning and Scheduling Data
Header, except between an Activity Record and its associated Parameter Record(s) or DAR ID
Record(s).

5.3.3 Preliminary Resource Schedule

- 5.3.3.1 General

The Preliminary Resource Schedule is automatically sent from the ECS IST to the ASTER AOS
via automated FTP over the ICC LAN. The purpose of the Preliminary Resource Schedule is to
provide all scheduled spacecraft and instrument activities, including TDRSS contact activities, to
the ASTER AOS for the target week. The Preliminary Resource Schedule is generated in
response to the ASTER STS.

5.3.3.2 Detailed Data Description

The Preliminary Resource Schedule is described in Table 5-4. The Planning and Scheduling Data
Header is the first record of the Preliminary Resource Schedule. The Planning and Scheduling
Data Header specifies the Scheduling Mode of the Preliminary Resource Schedule as well as the
Start Time and Stop Time of the activities included in the Preliminary Resource Schedule. A
Preliminary Resource Schedule with Scheduling Mode = SCHEDULE is sent in response to a
STS with Scheduling Mode = SCHEDULE. A Preliminary Resource Schedule with Scheduling
Mode = ANALYSIS is sent in response to a STS with Scheduling Mode = ANALYSIS.
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Table 5-4. Preliminary Resource Schedule Format

Field Description Type {Length in Bytes) Values
Planning and Scheduling Data | identifies the type of message being ASCII {variable} See Table 5-1
Header transmitted, the scheduling mode,

and the time frame coversd by the
Preliminary Resource Schedule.

Activity Records, Parameter Preliminary Besource Schedule ASCIHt {variable) See Tables 5-8
Records, DAR 1D Records, Data. through 5-12
Mode Records, and and 5-14

Constraint Records.

The Planning and Scheduling Data Header is followed by a list of Activity Records, Parameter
Records, DAR ID Records, Mode Records, then Constraint Records.

Activity Records are in ascending start time order. The Activity Records (with their associated
Parameter Records and DAR ID Records) appear first, followed by Mode Records, then
Constraint Records. If an Activity Record specifies that the number of parameters is greater than
zero, then the Activity Record is immediately followed by one or more Parameter Records
identifying all of the necessary parameters. If an Activity Record specifies that the number of
DAR IDs is greater than zero, then the Activity Record is followed by one or more DAR ID
records identifying all of the relevant DAR IDs. If an Activity Record specifies both parameters
and DAR 1Ds, the Parameter Record(s) appear first, followed by the DAR ID record(s).

Mode Records appear in ascending instrument mode time order. The mode characterizes an
instrument or subsystem’s operational state. Mode Records are generated by the FOS as a result
of scheduling activities into the mission plan.

Mode Records are followed by a listing of Constraint Records. Constraint Records appear in
ascending constraint start time order. Constraint Records appear as needed to identify constraint
violations between activities. Constraints are identified as either “hard” or “soft” constraints.
Hard constraints must be resolved prior to generation of the Detailed Activity Schedule. For soft
constraints, the necessary coordination for constraints resolutions will be performed between the
AQOS and the EOC. The process for this coordination will be covered in the Operations ICD EOS
AM Spacecraft to ASTER.

A sample of the Preliminary Resource Schedule file layout is shown in Figure 5-2.
5.3.4 Activity Schedule

5.3.4.1 General

The Activity Schedule is automatically sent from the ECS IST to the ASTER AOS via
automated FTP over the ICC ILAN. The purpose of the Activity Schedule is to provide the
ASTER AOS with the EOC schedule of activities, including TDRSS contact activities, after
receipt and processing of the ASTER ODS.
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PRSI9G%00I0I4E0QCASTAMIASTSCHEDULE4B199502400000019990722359590000G01342

ACTEVTOERES CERES-ACTIVITY-123%4 HTIESATRY

S/C_Might/Day DO001117401+00001955%0240000008/C_Day/Night Go031117401+0130

1999024004745 Gooao

ACTABEMODIS MODIS_ACTIVITY_ 676 BL234589
1993024000015

1899024000115 Goon

ACTABEASTER TIR_ACTIVITY A 1234%56778654389

19990240130615%
199903401311500010.001400.00000000

ACTEVTASTER VNIRI_ACTIVITY_ 2 123457078655400

Node Ascending 0001222202-02001999030024530Node_Ascending Q001222201 +0700
199903002543000007.5005%0.00000008

DARAETER_DAR ID 22334455, ASTER _DAR _IDE6497358,ASTER_DAR_ID_94329764,ASTER _DAR_ID_568977777,ASTER_DAR_ID_65034674,

DARASTER _DAR_ID_CCODGOOL

ACTABSAMIL TORSS-CONTACT 46474888
1999030024645

1399030025645 Gono

ACTEVITASTER SWIR_ACTIVITY_ X¥Y2Z 123457078685400

Node Descending O001222201~-0200199980300145300Node_Descending GOO0I2222G1+07400

1998030014700 0461

PRMOMD _MNEMONIC_1{1)PARAMETER_NAME_1=PARAMMETER_VALUE,CMD_MNEMONIC_31[1}/PARAMETER_NAME_J=PARAMETER_VALUE,
PRMCMD, MNEMONIC_1{1]PARAMETER _NAME_ 3-PARAMETER_VALUE,CMD_MNEMONIC_2|2}/PARAMETER_NAME_1:PARAMETER_VALUR
DARASTER DAR_ID 000008001

MODUCERES STDBY 19990241 6400C199902416590000015.00
CUo0.0000 )

MODOERES SOLARCAL 15%89024165%001998062423000000015.080
GoG. Q0G0

MODCERES BIAXIAL 1999024236008 00045 .00
00,0009

CONMOGDIE MOD_ACTIVITY X B6344617

MOPITT MOP_ACTIVITY_XYZ 99B765671999026013025

189%0260130300268

Figure 5-2. Sample Preliminary Resource Schedule File Layout
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5.3.4.2 Detailed Data Description

The Activity Schedule is described in Table 5-5. The Planning and Scheduling Data Header is
the first record of the Activity Schedule, The Planning and Scheduling Data Header specifies the
Scheduling Mode of the Activity Schedule as well as the Start Time and Stop Time of the
activities included in the Activity Schedule. An Activity Schedule with Scheduling Mode =
SCHEDULE is sent in response to a ODS with Scheduling Mode = SCHEDULE. An Acuvity
Schedule with Scheduling Mode = ANALYSIS is sent in response to a ODS with Scheduling
Mode = ANALYSIS.

The Planning and Scheduling Data Header is followed by a list of Activity Records, Parameter
Records, DAR ID Records, Mode Records, and Constraint Records. The Activity Records (with
their associated Parameter Records and DAR ID Records) appear first, followed by Mode
Records, then Constraint Records.

Activity Records appear in ascending start time order. If an Activity Record specifies that the
number of parameters is greater than zero, then the Activity Record is immediately followed by
one or more Parameter Records identifying all of the necessary parameters. If an Activity Record
specifies that the number of DAR IDs is greater than zero, then the Activity Record is followed
by one or more DAR ID records identifying all of the relevant DAR 1Ds. If an Activity Record
specifies both parameters and DAR IDs, the Parameter Record(s) appear first, followed by the
PAR ID record(s).

Mode Records appear in ascending instrument mode time order. The mode characterizes an
instrument or subsystem’s operational state. Mode Records are generated by the FOS as a result
of scheduling activities into the mission plan.

Mode Records are followed by a listing of Constraint Records. Constraint Records appear in
ascending constraint start time order. Constraint Records appear as needed to identify constraint
violations between activities. Constraints are identified as either “hard™ or “soft” constraints.
Hard constraints must be resolved prior to generation of the Detailed Activity Schedule.

Table 5-5. Activity Schedule Format

Fieid Description Type (Length in Bytes) Values

Planning and Scheduling Data | Identifies the type of message ASCH {variable} See Table 5-1
Header being transmitted, the scheduling

mode, and the time frame covered

by the Activity Schedule.
Activity Records, Parameter Activity Schedule Data. ASCIt (variable) See Tables 5-8
Records, DAR 1D Records, through 5-12 and
Mode Records, and 5-14
Constraint Records.
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5.3.5 Detailed Activity Schedule

5.3,5.1 General

The Detailed Activity Schedule is automatically sent from the ECS IST to the ASTER AOS via
automated FTP over the ICC LAN. The purpose of the Detailed Activity Schedule is to provide
the ASTER AOS with the conflict-free schedule that is used by the EOC to generate the AM-1
Spacecraft Control Computer (SCC) stored command loads and ground script. The Detailed
Activity Schedule for a target day becomes available at the ECS IST when the Detailed Activity
Schedule is generated for the EOC to prepare the operations day products (ground script and
command loads). The Detailed Activity Schedule contains activities for all AM1 subsystems and
instruments, including TDRSS contact activities.

5.3.5.2 Detailed Data Description

The Detailed Activity Schedule is described in Table 5-6. The Planning and Scheduling Data
Header is the first record of the Detailed Activity Schedule. The Scheduling Mode of the
Detailed Activity Schedule, as defined in the Planning and Scheduling Data Header is always set
to "SCHEDULE". The Planning and Scheduling Data Header also identifies the Start Time and
Stop Time of the activities included in the Detailed Activity Schedule.

The Planning and Scheduling Data Header is followed by a list of Activity Records, Parameter
Records, DAR ID Records, Mode Records, and Constraint Records. The Activity Records (with
their associated Parameter Records and DAR ID Records) appear first, followed by Mode
Records, then Constraint Records.

Activity Records appear in ascending start time order. If an Activity Record specifies that the
number of parameters is greater than zero, then the Activity Record is immediately followed by
one or more Parameter Records identifying all of the necessary parameters. If an Activity Record
specifies that the number of DAR IDs is greater than zero, then the Activity Record is followed
by one or more DAR ID records identifying all of the relevant DAR IDs. If an Activity Record
specifies both parameters and DAR IDs, the Parameter Record(s) appear first, followed by the
DAR ID record(s).

Table 5-6. Detailed Activity Schedule Format

Field Description Type (Length in Bytes) Values
Planning and Scheduling {dentifies the type of message being ASCIl (variabie) See Tabie 51
Data Header fransmitted, the scheduling mode, and

the time frame covered by the Detailed
Activity Schedule. For Detailed Activity
Schedule messages, the scheduling
mode field is always = “SCHEDULE",

Activity Records, Parameter | Detailed Activity Schedule Data. ASCH (variable) See Tables 5-8
Records, DAR 1D Records, through 5-12
Mode Records, and and 5-14

Constraint Records.
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Mode Records appear in ascending instrument mode time order. The mode characterizes an
instrument or subsystem’s operational state. Mode Records are generated by the FOS as a result
of scheduling activities into the mission plan.

Mode Records are followed by a listing of Constraint Records. Constraint Records appear in
ascending constraint start time order. Constraint Records appear as needed to identify soft
constraint violations between activities. Activities with hard constraint violations must be
resolved prior to generation of the Detailed Activity Schedule, therefore hard constraint
violations will not appear in the Detailed Activity Schedule Constraint Records.

5.4 Schedule Data Record Formats

5.4.1 Activity Records

The EOC performs scheduling of spacecraft and instrument operations through the use of data
constructs called activities. Planning and Scheduling inputs (e.g., the ASTER STS and ODS) and
the resulting EOC schedules (e.g., Preliminary Resource Schedule, Activity Schedule, and
Detailed Activity Schedule) include lists of Activity Records which describe planned and
scheduled spacecraft and instrument operations.

Data Base Defined Activities are applicable for any of the AM-1 instruments or subsystems.
Data Base Defined Activities reference pre-defined, pre-validated, configuration-controlled
activities which are stored in the EQOC and ASTER ICC Data Bases. A Data Base Defined
Activity which does not have any commands associated with it is called a Label Activity. Label
Activities may be used to annotate events.

Data Base Defined Activities, may be scheduled with respect to Absolute Time or Orbit Events.
Table 5-7 provides the list of valid scheduling Orbit Events. The desired scheduling method for
each activity is identified by the “Scheduling Type” field (ABS or EVT) of the Activity Record.
The Activity Record is described in Table 5-8. Refer to Figures 5-1 and 5-2 for examples of
Activity Records.

5.4.2 Parameter Records

If an Activity Record specifies that the number of parameters is greater than zero, then the
Activity Record is immediately followed by one or more Parameter Records identifying all of the
necessary parameters. If all of the required parameter specifications do not fit within a single
Parameter Record, additional Parameter Records are used. The number of Parameter
specifications must equal the Number of Parameters field from the Activity Record. A Parameter
specification (mnemonic/parameter name = value) cannot be split across different Parameter
Records. If a given mnemonic/parameter name occurs multiple times in the Activity definition,
then a Parameter specification must include the command occurrence number of the command
mnemonic whose parameter is being specified. Command occurrence numbers are assigned
sequentially within an activity definition beginning with I. The Parameter Record is described in
Table 5-9. Refer to Figures 5-1 and 5-2 for examples of Parameter Records.
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Table 5-7. Orbit Event Mnemonics

Event Mnemonic Event Definition
(refer to ECSFOD CDY | Spacecraft sundisse The time that the spacecraft passes into daylight
{rater to ECSADDICDY | Spacecraft sunset The tima that the spacecraft passes into night

{refer to ECS/FD0D ICD)

Night/Day boundary of sarth nadir
Crossing

Thie timae that the spacecraft nadir track crosses the day/night
terminator {from night to day) on the earth's surface

{refer to ECSFEDD ICDY

Day/Night boundary of earth nadir
crossing

The time that the spacecraft nadir track crosses the day/night
terminatgr {from day to night} on the earth's surface

{rafer to ECS/F DD ICDY

Ascending node crossing time

The time that the spacecral? crosses the equator while
traveling from South to North

(refer to ECS/FDD ICO)

Descending nods crossing time

The time that the spacecraft crosses the equator whilg
traveting from Nerth o South

{rafer o ECSHFDD ICD}

Eclipse Entry timse

The time that the spacecraft nadir passes info a shadow
region defined on the sarti’s surface

(refer o ECS/FDD ICDH)

Eclipss Exit time

The time that the spacecra# nadir passes out of a shadow
ragion definad on the aan's surface

(refer 10 ECSADD ICD)

South Atlantic Anomaly (BAA)
Entry time

Tha time that the spacecraft enters the South Attantic Anomaly
region

(referio ECS/FDD ICD) | SAA Exittime The tima that the spacecral! exits the South Atlantic Anomaly
region

Apogee Apogee time The tirme that the spacecraft reaches the farthest point from
Earth in the orbit

Parigee Pariges time The time that the spacecraft reaches the closest point to Earth
in the orbit

{refer to ECS/FDD ICDY | Spacecraft noon The time of spacecraft noon.

{refer to ECS/FRD ICD)

Spacecraft minimum latitude

The time that the spacecraft crosses the minimum iatitude
paint.

{refer to ECS/FRD 1CD)

Spacecraft maximum latitude

The time that {he spacecraft crosses the maximum iatitude
point,

| (refer to ECS/FDD 1CD)

Van Alien Belt Entry ime

The tima that the spacecraft enters the Van Allen Balt region.

{refer to ECS/FDD 1CDY}

Van Allen Belt Exit time

The tims that the spacecraft exits the Van Allen Balt region.

Table 5-8. Activity Record Format (1 of 4)

Field Description Type Values
{Length in Bytes)
Record Type indicates that this is an Activity Record ASCH (3B} ACT
Scheduling Type indicates the type of scheduling used for the ASCH (aB) ABS: schaduded based on
activity (i.a., absolute tima or svent-based) absolute time
EVT: scheduled as an offset
from a schadiding event
Activity Resource identifias the scheduling rescurce upoen which the ASCIH (40 B) Valid Activity Rescurce Name
Name activity is scheduled. Valid resourca names are as defined in the EOS AM-1
defingd in the EOS AM-1 Project Data Base Project Data Base.
{PDB). The 8T8 and QDS will only contain
activities for ASTER scheduling resources.
Activity Name identifies the activity definition name in the EOC ASCIH (40 B) A valid activity name defined in
data base the EOC data base.
ASTER Activity 1Dy An integer value that uniquely identifies this ABCH(7B) nnnnnney: 0000000 - 5393999
activity. The 1D is formatted as “nnnnnnn®, where
‘nnnnnnn’ is & unique number assigned to this
activity by the ASTER ICC.
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Table 5-8. Activity Record Format (2 of 4)

Fieid

Description

Type
{Length in Bytes)

Values

EOC Activity 1D

An integer vaiue that uniquely identifies this
activity: The 1D {s fermatted as ‘nannnnnn’, where
*annnnnnn is a unigue number assigned to this
activity by the EQC whaen the activity is scheduied.
The EOC Activity 1D is used for coordination
batwean the STS-Preliminary Resource Schadule
and ODS-Agtivity Schedule, For 8TE and ODS,
this field is filled with ASCH blanks.

ASCH (8 8)

rmmansnnn: 0000060 -

1 99950590

Start Event

The Start Event identifies the schaduling event on
which the reference activity "*START" point (as
defined in the activity definition in the data base) is
based.

Note: The reference activity "START" is not
necessarily equat to the execution time of the first
command in the activity.

The Start Event is specified as EVENT QRBIT
SEQNO, where EVENT represents a mnemonic
for a valid scheduling event {fixed langth 32
characters); ORBIT represents the orbit number
(fixed length 8 digits, as defined in FDF planning
aids); and SEQNO represents the sequential
number of the event in the specified orbit (fixed
length 2 digits). For those events that ocour only
onge in an orbit, the SEQNQO is always "01”.

This field is filled with ASCH blanks whan
Schaduling Type = ABS.

ASCII (42 B)

EVENT: (ses Tabie 5-7)
ORBIT: 00000000 - 999990859
SEQNO: 01 - 98

Start Event Deilta

The Start Event Delta is represented by a sign {+
or -} and "mmss" to indicate the time {minutes and
seconds) offset from the Start Event on which the
activity is scheduled.

This field is fillad with ASCH blanks when
Schaduling Type = ABS. A zero delta is
raprasented as “+0000",

ASCIL(5B)

Sign: + of -
mm: 00 - 98
s5; 00 - 59

Activity Start Time

The Activity Start Time specifies the reference
activity "START" point (as definad in the activity
definition in the data base) for this activity.

Note: The reference activity "START" is not
necessarily equal to the execution time of ths first
command in the activity.

The ASTER ICC may insert either blanks or a
computed reference activity “START" Time for
activities which are scheduled based on events.
For activities which ars scheduied based on
avents, EOC will overwrite this field with the most
accurate computad raference activity "START"
Time based on the latest FDF predicts, The start
time will be in the following format:
yyyydddhhmmss.

ASCH (13 B)

yyyy: 1995 - 2190
ddd: 001 - 366
hi 00 - 23

mm: 00 - 58

$8: 00 - 59

5-14
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Table 5-8. Activity Record Format (3 of 4)

angular valug, where +0000.00 reprasents nadir
pointing.

For non-slewing data base defined activities, the
5T8 and ODS contain ASCH blanks for this fiald.

Field Description Type Values
{Length in Bytes)
Stop Event The Stop Event identifies the scheduting eventon | AGCH (42 B) EVENT: {see Table 5-7)
: which the reference actvity. "STOP" point (as QHBIT: 00000000 - 99999898
defined in tha activity definition in the data base) is SEQNG: 01 -89
based.
Note: The rafarence activity "STOP" is not
nacessarily equal to the execution time of the tast
command in the activity.
The Stop Event is spacified in the same format as
the Start Event,
This fisld is filed with ASCH blanks when
Scheduting Type = ABS,
This fietd is filled with ASCH blanks when the data
base definition for this activity does not have a
retarence “STOP” point.
Stop Event Delta The Stop Event Dsita is represented by & sign {+ ASCIH (5 8) sign: + or -
or -} and "mmss” to indicate the time (minutes and mer: G0 - 99
seconds) offset from the Stop Event on which the ss: 00 - 59
activity stop time Is scheduled.
This field is filled with ASCH blanks when
Scheduling Type = ABS. A zero delta is
representad as “+0000".
Activity Stop Tima Tha Activity Stop Time specifies the reference ASCH (13 B) yyyy: 1995 - 2100
activity "STOP" point {as defined in the activity ddd: 00t - 366
definition in the data base) for this activity. hh: 00 - 23
Note: The reference activity “STOP" is not
necassarily aqual to the execution time of the last mm: 00 - 59
command in the activity. ss: 00 - 59
The ASTER ICC may insert either blanks or a
computed reference activity "STOP*® Time for
activities which are scheduled based on events.
For activities scheduled based on events, EQC will
ovarwrite this field with the mos! accurate
computed refersnce activity “STOP" Time based
on the latest FDF pradicts. The stop time will be in
the following format: yyyydddhhmmss,
Start Pointing Angle | For Data Base Defined Activities for Slewing. the ASCHH{BB) -0180.00 - +0180.00
{Data Base Defined | start pointing angle is expressed as a sign (+ of -} {Start Pointing Angte, as
Activities for and degraes. definad by the slew angle with
Slewing} The pointing angle is expressad as the cross-track reforenca 1o the AM-1
angular vaiue, where +0000.00 represants nadir spacecraft Y-axis, as defined in
pointing. the spacecraft coordinate
For non-slewing data base defined activities, the system.)
STS and ODS contain ASCH bianks for this field.
Stop Pointing Angle | For Data Base Defined Activities for Slewing, the ASCH (B B) -0180.00 - +0180.00
{Data Base Defingd | stop pointing angle is expressed as a sign (+ or 4 (Stop Pointing Angle, as
Activities for and degrees. defined by the slew angie with
Slewing) The pointing angle is expressed as the cross-track refarence to tha AM-1

spacecraft Y-axis, as defined in
the spacecraft coordinate
systam.}
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Table 5-8. Activity Record Format (4 of 4)

Field Description Type Values
{Length In Bytes)
Numbaer of tdentifies the number of user-specified paramaeters ASCH (2 B) 00 - 98
| Paramaters. asscciated with this activity, if there are no user-

spacified parameters associated with this activity,
the value must be "00".

Number of DAR IDs | Specifies the number of DARs associated with this ASCH{(2B) 00 - 99
activity, I there are no DARs associated with this
activity, the value must be “00",

Record Terminator | Identifias the end of this Activity Record ABCH (1 B} \n {new line character}

Table 5-9. Parameter Record Format

Field Description Type {Length in Bytes) Vaiues
Record Type indicatas thatthis Is a ASCI (3 B} PRM
Paramaeter Record.
Parameter List Listing of Parameters ASCH (<= 154 B) Paramaetar Specifications in the
(separated by commas) format:
associatad with the previous ‘Command Mnemonic [CMD #]
activity record. Each /Parameter Name = Vaiue®,
paramster specification is where Command Mnemonic is
expressed as: a valid activity command
command mnemonic [CMD#] ! mnamonic in the EOC data
/parameter name = value.. base and Parameter Name is a
valid parameter name in the
EOC data base for the
referenced command
mnemaonic. Valid Command
Mnamonics and Parameter
Names (Command Subfields)
are defined in the EQS8 AM-1
Project Data Base.
Record Terminator identities the end of the ASCH {1 B} \nt {new line charactar)
Parameter Record

1The cormmand occurrence number is required for a command whose parameter is being modified, because the refarenced
command mnemonic may appear more than once within an activity definition. Commands are numbered sequentially in an activity
definition, beginning with 1, The command occurrance nurmber reference will be entered as [8], for example, to spacify the fifth
command mnemonic in the activity definition.

5.4.3 DARID Records

If an Activity Record specifies that the number of DAR IDs is greater than zero, then the
Activity Record is followed by one or more DAR ID records identifying all of the relevant DAR
IDs. If an Activity Record specifies both parameters and DAR IDs, the Parameter Record(s)
appear first, followed by the DAR ID record(s). If all of the required DAR IDs do not fit within a
single DAR ID Record, additional DAR ID Records are used. DAR IDs are not split across
different DAR ID Records. The DAR 1D Record is described in Table 5-10. Refer to Figures 5-1
and 5-2 for examples of DAR ID Records.
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Table 5-10. DAR ID Record

Field Description Type {Length in Bytes) Vaiues
Aecord Type indicates that this is a DAR 1D Record. ASCI (3B DAR
DAR D List Listing of DAR IDs associated with the ASCH (<=154 B} As determined by ASTER
: pravious activity record, DAR 1Ds are Ghe
. saparated by commas.
Record Terminator | idantifies the end of the DAR D Record ASCH (1 B} in (hew ling character}

5.4.4 Mode Records

Mode records give operational states of instruments and spacecraft subsystems. Commanding
within activities which are scheduled into the mission plan cause instruments and subsystems to
transition into various modes. Usually modes are associated with power and data rate
information which can be found in the activity definition data base. Mode records will contain a
mode name, instrument or subsystemn associated with the mode change, power, data rate and the
start and stop time of the mode. The Mode Record format is described in Table 5-11. Refer to 5-
2 for examples of Mode Records.

5.4.5 Constraint Records

Constraint information is included in Preliminary Resource Schedules, Activity Schedules, and
Detailed Activity Schedules. The purpose of the constraint information is to provide detailed
information pertaining to scheduling constraint violations and error conditions. The constraint
information includes constraint violations for all instruments and spacecraft subsystem activities.
If the activity is constrained by more than one activity, a separate Constraint Record is provided
for each violation. The Constraint Record is described in Table 5-12. Refer to Figure 5-2 for
examples of Constraint Records.

5.4.6 Comment Records

Comment records are optional and may be included in STS or ODS. Comment records are not
contained in the Preliminary Resource Schedule, Activity Schedule, or Detailed Activity
Schedule. Comment Records are used for annotation only; these records are not processed by the
EOC scheduling software. The Comment Record is described in Table 5-14. Refer to Figure 5-1
for examples of Comment Records.

5.5 Request for EOC Schedules

5.5.1 General

The Request for EOC Schedules is sent from the ASTER AOS to the ECS IST. The purpose of
the Request for EOC Schedules is to request the ECS IST to obtain a report of a particular
portion of the integrated EOC master schedule. This integrated schedule will be an Activity
Schedule containing activity schedule data for all EOS AM-1 subsystems and instruments for the
time frame specified in the Planning and Scheduling Data Header.
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Table 5-11. Mode Record Format

Fieid

Description

Type (Length in Bytes}

Values

Record Type

indicates that this is a Mode
Record

ASCII {3 B)

MOD: indicates a Mode
Hecord

Mode Besource Name | identifies the scheduling resource | ASCI {40 '8) Vaiid Mode Resource
‘ with which the mode is associated. Name as defined in the
Valld instrument/ subsystem EOS AM-1 Project Data
names are defined in the EOS AM- Base.
1 Project Data Base.
Mode name New Mode name as defined in the | ASCH {30B) A valid new mode name
EQS AM-1 Project Data Base. defined in the PDB.
Mode Start Time The Mode Stant Time specifies the { ASCH (13 B) yyyy: 1995 - 2100
Stant Time of this mode. The stant ddd: 001 - 366
time will be in the following format: hh: 00 - 23
yyyydddhhmmss. mm: 00 - 59
ss: 00 - 59
Mode Stop Time The Mode Stop Time specifies the | ASCH (13 B) yyyy: 1885 - 2100
Stop Time of this mode. The stop ddd: 001 - 366
time wilt be in the following format: hh: 00 - 23
yyyydddhhmmss. For contiguous mm: 00 - 59
mode records, the stop time of the ss: 00 - 59
previous record will be the same
as the start time of the next record.
if this is the last record in the list,
the stop time field will be blank,
indicating that the instrument or
subsystem remains in the most
recently scheduled mode.
Average Power The average power specifies the ASCIl (8 B) £0000.00 - 99999.99
average number of watls {Power)
consumed during the mode,
Data Rate The data rate specifies the ASCH (8 B) 000.0000 - 999.8999
average rate at which data is being (Data Rate)
stored in the buffer during the
mode. The data rate is specified in
units of MBits/second.
Record Terminator ldentifies the end of this Mode ASCI {1 B) \n {new line characler)
Record
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Table 5-12. Constraint Record (1 of 2)

Field Description Type (Length in Bytes) Values

Record Type indicates that this is a Constraint ASCH (3 B} CON: indicates a
Record Constrain! Record

Resource Name | ideniifies thé scheduling résource upon ASCiH 40 By ‘Valid Resource Narme as

' which the constraint is detected. Valid defined in the AM-1
resource names are defined in the EOS Project Data Base.
AM-1 Project Data Base.

Activity Name Identifies the activity name of the ASCH {40 B) A valid activity name
activity involved in the constraint defined in the PDB.
viotation. For constrainis related to

consumables {(power, data
volume), this field is fifled
with blanks.

EQC Activity 1D An integer value that uniquely identifies ASCIH (8 8) nnnnnnnn: 00000000 -
the activity that is under constraint. The 99999999
ID is formatted as "nannnnnn’, where For constraints related to
"nnnnnnnn” is a unique number consumables (power, data
assigned to this activity by the EOC volume), this field is filed
when the activity is scheduled. with bianks.

Note: In those cases where an ASTER
Activity is not scheduled (Constraint
Flag = E), this field will contain the
ASTER Activity ID trom the STS or
QDS.

Constraining identifies the scheduling resource with ASCH (40 B) Valid Activity or Mode

Resource Name | which the activity is constrained. Valid Resource Name as
resource names are defined in the defined in the EOS AM-1
EQS AM-1 Project Data Base. Project Data Base.

For constraints related to
consumables (power, data
volume), this field is filled
with blanks,

Constraining Identifies the activity name of the ASCIi {40 B} A valid activity name

Activity Name activity involved in the constraint defined in the PDB.
violation. For constraints related to

consumalies {(power, data
voluma), this field is filled
with blanks.

Constraining EOC | An integer value that uniquely identifies ASCII (8 B) nnnnnnnn: 00000000 -

Activity {D

the activity thal is causing the
constraint. The 1D is formatted as
"nnnnnnnn”, where “pnnnnonn’ is a
unique number assigned to this activity
by the EOC when the activity is
scheduled,

Note: In those cases where an ASTER
Activity is not scheduled (Constraint
Flag = E), this fisld will contain the
ASTER Activity 1D from the STS or
ODS.

80999599

Faor constraints related to
consumables (power, data
volume), this field is filied
with blanks.

5-19

209-CD-002-005



Table 5-12. Constraint Record (2 of 2)

Field

Description

Type {Length in Bytes)

Values

Constraint Start
Time

The constraint start time identifies the
time the constraint violation begins. The
constraint start time wiil be identified
with the following format:
yyyydddhhmmss.

For constiraints related to consumables
{power and data volume), if the
constraint start time occurs at a time
that is equal to or prior 1o the
Scheduling Data Header “Schedule
Start Time”, this field will be equal to
the “Schedule Start Time".

ASCIH (13 B)

yyyy: 1985 - 2100
ddd: 001 - 366

THE 0023

mm: (0 - 59
ss; 00 - 58

Constraint Stop
Time

The constraint stop time identifies the
time the constraint violation ends. The
constraint stop time will be identified
with the following format:
yyyydddhhmmss,

For constraints related to consumables
{power and data volume), if the
constraint stop time occurs at a time
that is equal to or after the Scheduling
Data Header “Schedule Stop Time",
this field will be equal to the “Schedule
Stop Time".

ASCH {13 B)

yyyy: 1995 - 2100
ddd: 00t - 366
Rh: G0 - 23

mm: 00 - 59

ss: 00 - 89

Flag and
Error/Constraint
Code

The flag & error/constraint code
provides information that describes the
error or constraint viotation. The format
of the flag & error/constraint code is
“Fnn”, where "F" = the flag and "nn” is a
valid error/fconstraint code, Valid flags
and error/constraint codes are in Tabie
5-13.

ASCI1 (3 B)

See Table 5-13

Constraint Type

The constraint type specifies if the
constraint is a “hard” or “soft”
constraint. Hard constraints must be
resolved prior to generation of the
Detailed Activity Schedule

ASCH (1B)

H = hard constraint
S = soft constraint

Record
Terminator

Identifies the end of this Constraint
Record

ASCII (1 B)

\n (new line character)
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Table 5-13. Error/Constraint Codes (1 of 2)

Flag | Error/Constraint Code Expianation
Planning and Scheduling File Errors
F 01 Unrecognized file. File name doss not comply with file naming convention
F | 02 Duplicate file name. A unique file name was not provided, as required by the file
naming convention
03-09 Spare
Planning and Scheduling Data Header Errors
F 10 Invalid value in Message Type field
F 11 Invalid Source
F 12 invalid Destination
F 13 Invalid Spacecraft Name
14 Spare
F 15 Invalid Scheduling Mode
F 18 invalid Number of Days in File
F 17 invalid/Unrecognized Time for Schedule Start Time or Schedule Stop Time
F 18 Stop time is earlier than Start time
F ig incomplete file (File contents do not match Number of Records in the Planning
and Scheduling Dala Header)
F 20 Invalid Number of Resources
F 21 Invalid Resource Name in Scheduling Resource list
F 22 Invalid number of records {l.e., not an integer)
F 23 Unauthorized Resource Name in Scheduling Resource List
24-35 Spare
Scheduling Record Errors
E 36 Invalid Scheduling Record Type
E a7 invalid Instrument/Subsystem Name
E 38 Activity Name not found in PDB
E ag Invalid Activity 1D
E 40 Invalid Orbit Event
E 41 Activity coutd not be scheduled. FDF orbit event data unavailable.
E 42 Invalid OrhitYSequence Number
E 43 invalid Delta Time
E 44 invalid Resource Value (Power, Data Rate, Pointing Angle)
E 45 Number of Parameters in Activity Record does not maich the number of
parameters provided in the corresponding Parameter Record
E 46 Numbaer of DAR iDs in Activity Record does not match DAR 1D Record
£ 47 | Unrecognized parameter names (command mnemonic/parameter name or
command submnemonic/parameter name)
E 48 Invalid Value specified for parameter
E 49 Missing Parameter {a parameter has not been specified and a default vatue has
not been specified in the Activity definition)
E 50 Invalid Stant Time. The start time does not fall within the staristop range
specified in the Planning and Scheduling Header
E 51 User not authorized o schedule this Activity Name
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Table 5-13. Error/Constraint Codes (2 of 2)

Flag | Error/Constraint Code Expianation
E 52 Activity attempts to modily a non-modifiable parameter
E §3 InvafidUnrecognized start or stop time o L
E | 54 Activity duration is less than the minimum duration defined in the PDB
55-65 Spare
Activity Constraint Violations
w 66 Power consumplion constraint exceeded
W 67 Data volume constraint exceeded
W 68 Activity prerequisite condition not met (e.g., entry mode violation)
W 69 Constraint violation exists between 2 activities
W 70 Constraint violation exists between activity and orblt event
71-99 Spare

Explanation of Flags:

F = Error; File not processed

E = Error; Activity Record was not processed

W = Waming only; Activity Record was processed

Table 5-14. Comment Record Format

Field Description Type (Length in Bytes) Values

Record Type Indicates that this is a Comment Record, ASCH (1 B) #
A comment record is identified by an
ASCl “#" in column 1 of the record.

Comment Text User-defined comment text, ASCH (<=154 B) ASCI text

Record Terminator | Identifies the end of the Comment Record ASCII (1 B) \nn (new line character)

5.5.2 Detailed Data Description

The Request for EOC Schedules is described in Table 5-15. The Planning and Scheduling Data
Header is the only record of the Request for EOC Schedules.

Table 5-15. Request for EOC Schedules Format

Field Description Type (Length in Bytes) Values
Planning and tdentifies the type of message being transmitted ASCIi (variable} See Table 5-1
Scheduling Data | (REQ) and the time frame covered by the
Header requested EQC schedule data. For Request for

EOC Schedules messages, the scheduling mode
field will always = “SCHEDULE”,
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5.6 Planning Aids

Planning Aids are automatically sent from the FOS to the ASTER AOS via automated FTP over
EBnet. Planning aid files are sent to the ASTER AOS whenever new planning aids are received
from the GSFC Flight Dynamics Facility (FDF) and successfully ingested into the FOS. The
purpose of Planning Aids are to provide the ASTER AOS with orbital information for use in
planning and scheduling the ASTER instrument.

Planning aids that will be sent to the ASTER AOS are:
Predicted EOS-AM! Ephemeris

Predicted Orbital Events

Predicted Orbit Number and Start Time
Predicted Subsatellite Point (Ground Track)
Orbit Adjust Maneuver Request

&0 T o

f.  Orbit Adjust Burn Times and Duration

Refer to the Earth Observing System (EOS) - AM1 Flight Dynamics Facility (FDFYEOSDIS
Core System (ECS) Interface Control Document for a complete listing of Planning Aid contents
and data formats.

5.7 Project Data Base Updates

The ASTER IOT submits changes to the ASTER portion of the AM-1 PDB (command,
telemetry, activity, and constraint definitions) through the tools provided in the ECS IST toolkit.
PDB updates are validated, approved, and placed under configuration control at the EOC prior to
usage in operations.

The ASTER IOT may retrieve AM-1 PDB definitions (command, telemetry, activity, and
constraint definitions) through the tools provided in the ECS IST toolkit. The PDB updates may
be retrieved in the form of display, reports, or PDB text files. The detailed format of PDB text
files are defined in the Flight Operations Segment (FOS) Database Design and Database Schema
Specifications for the ECS Project and the Data Format Control Document for the Earth
Observing System (EOS) AM-1 Project Data Base.

After the PDB text files have been retrieved from the EOC, these files may be sent by operator-
initiated FTP from the ECS IST to the ASTER AOS.

5.8 Absolute Time Command (ATC) Load Report

The purpose of the ATC Load Report is to provide the ASTER ICC with information on the
contents of the AM-1 SCC stored command load that was generated from the Detailed Activity
Schedule. The ATC Load Report is generated prior to the start of the target day.

The ATC Load Report is accessible through the ECS IST GUL
Figure 5-3 shows the preliminary layout of the ATC Load Report text file.
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AM -1 ATC LOAD REPORT PAGE 1

Migsion name AM-1

Satellite ID (I} nn, {Hex = KXY

LOad name: AMI ATC XXXXXRNXURAXKXAXXKXAX
Load creation bime: yyyy:ddd:bh:mm:ss

Load execution times - first cmd: yyyy:ddd:hh:mm:ss
~ last omd: yyyy :Add:hh:mm:ss

Load after time: yyyy:ddd:hh:mm:ss
Load by time: vyvy :ddd:hh:mm:ss
Est. time for uplinking = 000000
toad Size in Bytes = pannn
Primary uplink = yyyy:ddd:hh:mm:ss
Secondary uplink = yyyy:ddd:hh:imm:ss
Tertiary uplink = yyyy:ddd:hh:mm:ss
% commands in load = pnnn
# critical commands & [nnn
Grarting Location # = nnnn
Ending Location # = nOnn
Listing of Control Commands:
Cormmand # 48-bit command data {(Octal) 48-bit command data {Hexadecimal) pecoded data (Hexadecimal}
o= RAD N0 OONG BNN Ann nan KX XX XX XX XX XX XX XX XX XX XX XX
AM -1 ATC LOAD REPOCRT PAGE n
MEMORY COMMAND TIME TAGS INH COMMAND SUBMNEMONIC/ CRIT CMD DATA
LOCATION EXECUTION TIME {OCTALY GRP MNEMONTC YALUE FLAG {OCTALY
nnn yvyyy: :ddd:hh:mm: ss ANANNNNAN nn cmd_Mnemonic x JstetaVpustetetalss
nnn yyyy:ddd:hh:mm: ss ARINANNn nn Cmd_Mnemonic Sub = Value ® NIMUTNNG
Sub = Value X jeRs¥elavetatatled
nn yvyyy:ddd:hh:mm: ss ONODNRNLTR nn Cmd_Mnemonic Sub = Value X s¥s¥sTateteTatste]

FRRRE A KR A LRI AN AT AN R ANNART AR TN RN R h d Akt kb kT v r et e REPORT END ARE AN T RN AR R R A AT N ke W kA RN AR AR AR AR TN TR R R A AN Aok b hws

Figure 5-3. ATC Load Report File Layout
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5.9 Integrated Report

The purpose of the Integrated Report is to provide the ASTER 1CC with information on the
operations plan for the target day, including the ground script and the contents of the AM-1 SCC
stored command load that was generated from the Detailed Activity Schedule. The Integrated
Report is generated prior to the start of the target day.

The Integrated Report is accessible through the ECS IST GUL

Figure 5-4 shows the preliminary layout of the Integrated Report text file.

5.10 Command Procedures

The ASTER IOT may define Command Procedures and input these Command Procedures to the
ECS IST. Command Procedures typically contain a set of ECS Command Language (ECL)
directives that perform a single function at the EOC (e.g., configure a portion of the EOC ground
system or initiate transmission of commands from the EOC to safe an instrument). After
approval, these Command Procedures may be executed in the EOC by the Flight Operations
Team (FOT). Command Procedures are classified as either Normal or Contingency.

Command Procedures are input to the ECS IST (Procedure Builder tool). Using an ECS IST tool,
the Command Procedure file is sent to the FOT at the EOC for approval. Command Procedures
are approved and validated by the EOC prior to use in operations.

Each Command Procedure contains a time ordered listing of ECL directives and optional ECL
logic statements. Refer to the ECS IST Toolkit documentation for more information on
Command Procedures and the Procedure Builder tool.

5.11 Relative Time Command Sequences

The ASTER IOT may define Relative Time Command Sequences (RTCS) and input these
RTCSs to the ECS IST. Approved RTCSs are uplinked and stored onboard the spacecraft. An
RTCS is a pre-defined set of commands which performs the same instrument activity on a
routine basis. Execution of commands within a RTCS is based on the specified relative time
offset between each command.

RTCS are input to the ECS IST through the ECS IST GUI (RTS Load Builder tool). At the
request of the ECS IST operator, the RTCS is sent to the FOT at the EOC for approval. RTCSs
are approved and validated by the EQC prior to uplink to the spacecraft.

Each RTCS includes a list of command mnemonics (including any submnemonics or required
command parameters), a relative time offset for each command, and a text description for each
command. Refer to the ECS IST Toolkit documentation for more information on RTCSs and the
RTS Load Builder tool.
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A M -1 INTEGRATED REPORT PAGE H
Miszsion name AM~1
Satellite ID (1) nn,
Report file:

Reporting Period Start Time;
Reporting Pericd Stop Time:

{Hex = ®x}

KARKX XK KKK K X LK K KAU N AKX AR NKRHXKKAKN . RPT
yyyy:ddd: hhmm: ss

yyyy:ddd:hh:mm:ss

AM-1 INTEGRATED REPORT PAGE n
yyyy ddd: hh:mm: ss
yyyy:ddd:hh:mom: g8
yyyy ddd:hhmm: ss

ECL Directive from the Ground Script
/Cmd_Mnemonic Submnemonic=Value
Orbit Event

iDescriptive Text
iCmd_ Description of RT Cmd
iLabel Activity Description

ATC Log nnnn
APC Lo nnnn

Submnemonic=Valiue
Submnemonic=Value

Cmd_Mnemonic
Cmd_Mnemonic

ICmd_Description of ATC Crd
1Cmd _Description of ATC Cmd

yyyy:ddd:hh:mm:ss
yyyy:ddd:hh:mm:ss

yyyy dadd b s
yyyy &kl hhimm:ss

ECL Directive from the Ground Script
/Cmd_ Mnemonic

IDescriptive Text
Submnemonic=vValue 1Cmd Descripticon of RT Cmd
Submnemonic=Value
SubmpnemonicsvValue

AYC Lo noann
ATC Loo nnng

Cmd _Mnemonic
Cmd Mnemonic

yyyy:ddd:hh:mm:ss
yyyy ddd:hh:mm:ss

cemd_Description of ARTC Cmd
ICmd_Description of ATC Cmd

yyyy rddd: hlirmme ss
yyyy :ddd:hh:mm: 85
yyyy :ddd:hhomm:gs
yyyy:ddd:hh:mm: ss
yyyy:Gdd:hh:mn:as

M5G '  Start of TODRS Contact =

AOE: TDRE_ID TDRS_Service Duration

#ECL comment describing scheduled load uplink
START LOAD _ATC {Loadname . UPL)

/Cmd_Mnemonic

1ECL. Bvent Msg
Service Parameters tstart of TDRS Service
Cmd_Procedure Description

SubmnemonicsvValue 1omd_Description of RT Cmd

ATC Lo nnnn

Cmd, Mnemonic Submnemonic=Value

yyyy:ddd:hh:mm: ss

1ICmd_Description of ATC Cmd

yyyy :ddd:hh:mm:ss /Cmed Mnemonic Submnemonic=vValue 1Cmd_pescription of RT Cmd
RTS RTS# Cmd_ Mnemonic Submnemonic=value yyyy:ddd:hh:mm:ss 1ICmd _Description of RTCS Cmd
RTH RTS5# Cmd_Mnemonic Submnemonic=Value vyyy:ddd:hh:mm:ss lemd_Description of RPCS Cmd

:ddd:hhnwn: sg
dddhhomm:ss

LAOS:  TDRS_ID TDRS_Service
MSG *  Fnd of TDRS Contact *

TECL Event Msg

1End of TDRS Service

FE A B R KA RN TR IR XA RN AT RN XA AAAART N AR R A AN RN R X F QEPORT END S oA At r ok ke kA d A AN N A A KA N E R H A AN A AT A AN N AN N E XA TR kR Kk w o w

Figure 5-4. Integrated Report File Layout
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5.12 Real Time Command Requests

The ASTER IOT may prepare Real Time Command Requests and input these Real Time
Command Requests to the ECS IST. A Real Time Command Request is used during non-
nominal situations to request execution of a selected command procedure at the EOC,
transmission of a specified ASTER command to the spacecraft, or execution of a specified RTCS
onboard the spacecraft. The Real Time Command Request must be submitted to the ECS FOT
prior to the specified real time contact. The time frame for submitting Real Time Command
Requests will be defined in the Operations ICD EOS AM Spacecraft to ASTER.

Real Time Command Requests are input to the ECS IST through the ECS IST GUIL At the
request of the ECS IST operator, the Real Time Command Request is sent to the FOT at the
EOC for approval. The ASTER IOT and the EOC FOT communicate by voice to exchange
information regarding the implementation or rejection of a Real Time Command Request,

The FOS provides command verification status of ASTER real time commands to the ASTER
AOS via EOC event messages, as described in Section 5.13 - Instrument Real Time Command
Notification and Section 5.14 - Instrument Command Uplink Status.

Note: Since the EOC event messages include the command mnemonic of the ASTER real time
command and a time stamp, the ASTER IOT can use this information to correlate specific
ASTER real time commands to their corresponding command uplink status.

The contents of the Real Time Command Request include:
a. Subject
b. Originator
¢. Subsystem or Instrument ID (ASTER)
d. Spacecraft ID (AM-1}
e. Selected EOC command procedure
1. Time of execution of the command procedure

2. Listing of the commands in the Command Procedure and their parameters
(arguments)

3. Instructions. (examples of Real Time Command Request instructions are listed in
Table 5-16.)
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Table 5-16. Real Time Command Request Instructions

Field Explanation

Label Unique identifier for this Real Time Command Request
Type Type of modification {Add, Delete, Change)
Time The time of execution of a Real Time Command Request. The time is specified in UTC,
Commanding Mode Desired command mode (one step, two step)
Commands for Specifies the real time command to be executed (for example):
Execution - individua!l command mnemonic {including

submnemonics and parameter values, or

- RTCS identifier

Commentis Text explanation or other useful information provided by the ASTER 107 to the EQC FOT

5.13 Instrument Real Time Command Notification

Instrument Real Time Command Notifications! are automatically sent from the EOC to the ECS
IST at the ASTER ICC. The purpose of Instrument Real Time Command Notifications are to
notify the ASTER IOT that the EOC has issued a command to the ASTER instrument during a
real time contact. This command may have been issued from the ground script by the EOC FOT
as a result of a Real Time Command Request or by the EOC FOT in response to an instrument
contingency situation.

Instrument Real Time Command Notification messages are event messages which consist of a
time stamp (indicating the time that the event message was generated at the EOC), an event
messages which consist of a time stamp (indicating the time that the event message was
generated at the EOS), an event message number (for use in referencing FOS Event Message
documentation), the command mnemonic of the command that was xssued including any
applicable submnemonics and command parameter values.

Instrument Real Time Command Notification is provided to the ASTER IOT through the ECS
IST display console in the form of an event message. The ASTER IOT also may request event
message reports using the ECS IST user interface.

5.14 Instrument Command Uplink Status

Instrument Command Uplink Status? is automatically sent from the EOC to the ECS IST at the
ASTER ICC. The purpose of the Instrument Command Uplink Status 1s to notify the ASTER

! In the FOS Requirements Specification for the ECS Project, these notifications are called “Emergency Notification
Messages”.

2 In the FOS Requirements Specification for the ECS Project, these notifications are called “Command Netification
Messages”',
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IOT of the status (command receipt and/or execution verification) of a command that was issued
to the ASTER instrument during a real time contact. The command may have been issued from
the ground script by the FOT as a result of a Real Time Command Request or by the FOT in
response Lo an instrument contingency situation.

Instrument Command Uplink Status event messages are event messages which consists of a time
stamp {indicating the time that the event message was generated), an event message number (for
use in referencing FOS Event Message documentation), and a text status field providing the
command uplink status information (see Table 5-17).

Instrument Command Uplink Status is provided to the ASTER 10T through the ECS IST display
console in the form of an event message. The ASTER [OT also may request event message
reports using the ECS IST user interface.

Note: At the beginning of each TDRSS contact, the EOC’s spacecraft state check process uses
spacecraft housckeeping telemetry data to verify that all ATC commands (with telemetry
verification mnemonics specified in the PDB) that were scheduled since the previous TDRSS
contact were properly executed. The EOC will generate an event message for each of these ATC
commands which fail EOC spacecraft state check verification. The ASTER IOT may use ECS
IST capabilities to request EOC Event History Reports. These IST capabilities will be described
in the FOS Operations Tools Manual.

Table 5-17. Instrument Command Uplink Status Information
Event Message Status Field

Command Cmd_Mnemonic successfully executed

Submnemonic Submnemonic not found in command data base

invalid value Value for Submnemonic in command Crmd_Mnemonic

Not all submnemonics have been entered for command Cmd_Mnemonic
Critical command Cmd_Mnemonic canceled by operator

Command Cmd_Mnemonic prereq fail: param="Pvalue, expected Value1-Value2 ™
Prerequisite check overridden by operator for command Cmd_Mnemonic

Command Cmd_Mnemonic was not received onboard {lost in transmission)
Unable to contirm receipt of cormmand Cmd_Mnemenic onboard {TLM dropout)
Command Cmd_Mnemonic received onboard, failed execute verification
Command Crmd_Mnamonie received onboard; cannot verify execute {TLM static)
Command Cmd_Mnemonic received onboard; cannot verify execute (TLM dropout)

"““naram’ is the telemetry parameter whose value is checked.

Pualue is the current value of the telemetry parameter.

Value? - Value2 is the range of acceptable prerequisite values specifiad in the EQC data base for command
Cmd_Mnemonic.
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5.15 Operations Status Reports

5.15.1 Spacecraft Status Reports

Spacecraft Status Reports are sent from the EOC to the ASTER ICC. The delivery of Spacecraft
Status Reports will be accomplished through the use of e-mail services (refer to Section 4.5.3).
Status report content, frequency of transmission, and e-mail distribution lists will be negotiated
between the ASTER Operations Team (AOT) and the ESDIS EOS Mission Operations Manager
(MOM).

5.15.2 Mission Status Reports

Mission Status Reports are sent from the EOC to the ASTER ICC. The delivery of Mission
Status Reports will be accomplished through the use of e-mail services (refer to Section 4.5.3).

Status report content, frequency of transmission, and e-mail distribution lists will be negotiated
between the AOT and the ESDIS EOS MOM.

5.15.3 Instrument Status Reports

Instrument Status Reports are sent from the ASTER ICC to the EOC. The delivery of Instrament
Status Reports will be accomplished through the use of e-mail services (refer to Section 4.5.3).
Status report content, frequency of transmission, and e-mail distribution lists will be negotiated
between the AOT and the ESDIS EOS MOM.

5.16 Inter-instrument Coordination Messages

Inter-instrtument Coordination Messages may be exchanged among the ASTER IOT, other AM-1
IOTs, and the FOT at the EOC. The exchange of inter-instrument coordination messages is
accomplished through the use of e-mail services (refer to Section 4.5.3). The content of these
messages, frequency of transmission, and distribution of these messages are left to the discretion
of the EOC FOT and the IOTs.
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6. Interfaces Between the ECS SDPS and
the ASTER GDS SDPS

6.1 Overview

This section describes the interfaces for data and information exchange between ECS SDPS and
ASTER GDS SDPS, including data exchanges in support of catalog interoperability (user search
and order), ASTER DAR submittal/statusing, exchange of data shipping notices, orbit data
anomaly notifications, and delivery of data products.

6.2 Catalog Interoperability

This section contains a detailed definition of each data interface between ECS and the ASTER
GDS that is required to support two-way catalog interoperability. In particular, an identification
of each data flow is provided along with a discussion of the functional purpose of that flow and
the detailed format and contents of each interface. This section also identifies the
mandatory/optional extensions to the VO protocols that need to be added in order to take
advantage of new ECS Version 1 (V1) services.

Since the above-referenced messages are implemented using Object Description Language
(ODL), an example of the ODL normalization forms and standardized conventions is provided in
Figure 6-1. These standardized conventions, which provide a formal method of describing ODL
commands, include the following rules:

a. keywords are words that have a special meaning in ODL, itself, and are treated as
instructions.

b. all keyword are printed in CAPS
¢. items in square brackets ([ ]} are options.
d. items in parentheses {...) indicate that these items may be repeated any number of times

e. after the parentheses {...) a single character 1s given that tells how many occurrences are
allowed; i.e.,

1. a “* means zero or more occurrences
2. a‘+’ means one or more occurrences
¢, Each group is further defined down to its keyword components.

In Appendix B, each keyword is defined in terms of the following items of information, as
appropriate:

a. synopsis (short English-Language description of the keyword),
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Keywords

INVENTORY _RESULY group ==

are in

CAPS

Parentheses {...}
indicates
multiple
repeats

EXAMPLE Only

- MESSAGE 1D
DATA_CENTER_ID
STATUS CODE
STATUS_CODE_COMMENT
MONITOR group
DATASET group

Square
brackets ‘[T

[NUMBER_GF_DATASETS]
[UNMAPPED_FIELD]
where
DATASET group 1iux
STATUS_CODE
DATASET_ID

indicate
“optionat”

Plus sign
‘4’ means

fsnnigue- {GRANULE group}d -
[MD_ENTRY_ID)]
{SENSOR_NAME)

w——
——
s

GRANULE group 1=

1 or more
coourrences

Asterisk
* maans
0 or more
QCGUITencas

EXAMPLE Only

Figure 6-1. Example of ODL Normalization Form Illlustrating Conventions

b. parent groups,
¢. children,

d. ODL type;e.g.,
1. integer,
real,
date,

string,

2

3

4

5. aggregate,
6. symbol,

7. sequence string,
8. character string
e. maximum value length

f.  possible values.
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6.2.1 Data Flows Between ASTER Gateway and ASTER SDPS Servers For
Requests Originating from ECS Users

The data flows between the ASTER Gateway and the ASTER SDPS Servers, for requests
originating from ECS users are depicted in Figure 6-2. Specifically, the following data flows are
depicted:

a. Inventory Search Request
b. Inventory Search Results
¢. Acknowledge

d. Browse Request

e. Integrated Browse Results
f. Product Request

g. Product Results

‘ASTER SDPS

inventory Search Request

Inventory Search Results {Chunk}

Acknowledge

Browse Request

intagrated Browse Resuits

Product Request {See Note 1)

ECS
Earth Product Results
Science .
Search Quit
Tool
\ . 2
(ESST) Price Estimate Request (Extension %

Price Estimate (Extension )

Product Status Request (Extension 2

Product Status information (Extension #

Product Cancel Request (Extension 2}

Product Cance! Response (Extension 2}

Note 1 ERSDAG must implemant ODL to Inchsde ECS Request 1D in VO Product Request,
Note Z: Msssage which Is not sipported by V0, but Is added to VI protocol to sxpiolt new ECS V1 services,

Figure 6-2. Interfaces Between ECS Earth Science Search Tool and ASTER SDPS
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h. Quit

i. Price Estimate Request (extension*®)

j. Price Estimate {extension*)

k. Product Status Request (extension*)

1. Product Status Information (extension*)
m. Product Cancel Request (extension*)

n. Product Cancel Results (extension*)}

*Note: An extension is a message which is not supported by Version 0, but is
specifically added to the VO protocol in order to exploit new ECS Version 1
services. ERSDAC has agreed to provide the definition of these extensions.

All of the messages described above in Figure 6-2 are implemented using Object Description
Language (ODL). (For a description of ODL refer to the User's Guide for the Object Description
Language Processing Software Library, Release 2.1 - Draft). All of these messages are handled
by the IMS Kemel (IK) layer [Note: the ASTER Gateway and the ASTER SDPS IMS contain
several software modules, at the communications (lowest) layer, which serve as library routines
and are, collectively, referred to as the IK layer]. Each of these messages is described, in detail,
in the sections which follow.

The ASTER Gateway translates between these VO protocols and OODCE/ESQL which is
understood by ECS.

6.2.1.1 Directory Information

The ASTER Gateway configuration will include the advertisement of the data sets provided by
the ASTER GDS. Using ESQL, the ESST will search the advertising service to retrieve
advertisements. This advertisement search is equivalent to a directory search.

6.2.1.2 Inventory Search Request/Resuits and Acknowledge

The purpose of the inventory search is to aid a user in searching through the available inventory,
locating and retrieving metadata about specific granules of the product(s) of interest, and-
determining whether any granules should be ordered. The search criteria, specified by the user,
are based on the following searchable atiributes: source, sensor, geophysical parameter, dataset
name, data center id, geographical coordinates (area), temporal intervals. An inventory search
request for ASTER GDS IMS services, originating from an ECS user, is entered via the ASTER
Gateway. The ASTER Gateway sends the ASTER SDPS Servers inventory search criteria based
on characteristics of the data. The ASTER SDPS Servers retrieve the requested granules’
metadata, and sends these items back to the ASTER Gateway. The basic "building blocks” for a
chunk/tree include the following items of information:

a. Inventory Result Prefix - This item of information consists of the following sub-items:
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1. Message_I1D
Data_Center_ID

g

3. Status Code

4. Status_Code_Comment (optional}

5. Unmapped_Field (optional)

According to the rule, every chunk/tree must contain an Inventory Result Prefix.

b. Package Group - This includes metadata about collections of granules that can be ordered
from an archive. The package group can be part of a dataset group or can be outside the
dataset groups according to three options to be discussed in the paragraphs below.

c. Dataset Group - This item includes metadata within the Dataset Group. Every chunk may
contain 0 or more items of Dataset Group metadata.

d. Granule Group - This item includes metadata within the Granule Group. According to the
rule, every chunk will include 0 or more Granule Group information items. It is always
part of a dataset group.

A package is collection of granules or data which can be ordered from an archive. An ASTER
GDS Server can integrate package information into the chunk/tree according to the following
three options:

a. Option 1 - Insert all Package Groups ahead of the first Dataset Group
b. Option 2 - Insert relevant Package Groups ahead of each Dataset Group
¢. Option 3 - Embed relevant Package Groups inside each Dataset Group

Although a single INVENTORY_RESULT tree could be transmitted containing the entire
response to an INVENTORY_REQUEST, the result would often be a very large tree. To make
the socket messages more easily handled, the total result can be sent by servers as a number of
smaller trees called chunks, each containing part of the total results. Clients logically merge the
chunks back into the total message that form the total inventory results tree. When the VO
protocol was originally being developed, chunks were limited to 64KB in deference to VMS
limitations. This size limit is now just a guideline. Many servers control chunking based on
number of repeating groups (granules or packages) rather than on number of bytes.

A chunk always begins with the Inventory Result Prefix, which is followed by:
a. some number of package groups and nothing else; or

b. some number of package groups followed by some number of data set groups (possibly
containing, in turn, some number of granule groups)

¢. some number of data set groups (usually containing granule groups)

d. some number of data set groups (containing package groups and possibly granule groups)
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The ASTER Gateway returns a separate acknowledge message to the ASTER SDPS Servers
upon receiving each chunk. The Inventory Search Request and Inventory Search Results
messages are implemented using ODL---their ODL Normalization Forms are defined in the
immediately-following sections. [A discussion of the ODL standardized conventions is provided
as reference in Section 4.1. Detailed definitions of the message keywords {e.g.,, MESSAGE :1ID)
are provided in Appendix B).

In order to accommodate two-way mapping of terminology between ECS and the ASTER SDPS,
the ASTER Gateway maintains a Sybase database containing the terminology mapping
information. The ASTER Gateway database is built by a Gateway Administrator using ASTER
Gateway search parameters, ECS schema and metadata. Specifically, upon receiving a request
from the ECS, the ASTER Gateway performs a ECS-ASTER mapping table look-up within the
ASTER Gateway database, converting the ECS request into ASTER SDPS terminology.
Similarly, results returned from the ASTER SDPS to the ASTER Gateway are converted, via the
ASTER-ECS mapping service, to ECS terminology prior to returning these results to the ECS.
The ASTER Gateway-to-Sybase mapping interfaces are completely documented in CDRL #305-
CD-023-002, Release B SDPS Data Management Subsystem Design Specification for the ECS
Project.

6.2.1.2.1 ODL Normalization Form for Inventory Search Request

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Servers Inventory
Search Request (i.e., request originating from ECS user) message is provided below.

INVENTORY SEARCH group 1:==
MESSAGE_ID
{AUTHENTICATOR!
[BECS_AUTHENTICATOR]
GRANULE_LIMIT
[ BROWSE_QNLY}
[CAMPATIGHN]
[DATASET_ID!
[SENSOR_NAME]
[SOURCE_NAME]
[START_DATE]

{STOP DATE]
{START DAY _OF_YEAR]
{STOP_DAY_OF _YEAR)

{DAY_NTGHT}

[PROCESBZING_LEVEL]

[ PARAMETER ]

[XAR_ID] Note: COnly applicable from ECE to ASTER GDS
OTLOUD_COVERAGE ] Note: Only applicable from ECS to ASTER GDS

GlOBAL_GRANULES _ONLY Note:
POINT LOC  group
POLYGON_LOC  group
RANGE_LOC group
XHAIRE group
MONITOR  group
VERBION group

Cne of these five groups must
lr¢ gent with the search
{based on user selection).

POINT LOC group ==
LATITUDE
LONGITUDE
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POLYGON_LOT group :is=
LATITUDE

%G:”‘ 2

;PO‘E L

JE

Y

MAF_PROJ
THANGENT | T
”AKG:N* LONGITUD

RANGE _LCC group ::wxw
HORTH_ ATIT DE
SOUTH _LATITUDRE
EAST_MCEGITDDE
WEST, LONGITUD

H#
i3

HHAIRS group
LATITUDE
LONGITUDE
LATITURE _DISTANCE
LONGITUDE DISTANCE

MONITOR group
TH_CLIENT
[RY_SERVER]
(X SERVER]
[RE_CLIENT]

VERSION group ==
PROTOCCL_VERSION
SENDER_VERSION
fIMS_STAFF}

6.2.1.2.2 ODL Normalization Form for Inventory Search Results

The ODL Normalization Form for the ASTER SDPS Servers-to-ASTER Gateway Inventory
Search Results message is provided below.

Note: Source, sensor and parameter information can be put either in DATASET or GRANULE
groups. See annotations.

INVENTORY_RESULT group ==
MESSAGE_ID
DATA_LENTER_ID
S5TATUS_CORE
[STATUS_CODE, COMMENT
MONITOR group
YERIION group
{PACKAGE group)®::== Note: repeated group
OPTION i: for use when all package information is sent for the
whole inventory result.
OPTION 2: for use when package information is sent in front cf each
relevant dataset group.
{DATASET group) ™
{NUMBER_OF _DATASETS] Note: present only in the last chunk for an inventory results set

[UNMAPPED _FIELD]

?ACKAGE qroup k)
ATA_CENTER ID
DATAS““ I

PACKAGE_ID Note: The PACKAGE_ID in the FACKAGE group gives an arbitrary identifler by which
the package is known. Processing and media Gptzmns for the package are provided in the
group. GRANULE groups can list multiple packages in which they are available. For the
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common case where granules can be ordered in single-granule packages and all such packages
have the same processing and media spticns. a single package group can be provided whose
id is "*". Then sach granule that ¢an be ordered this way can be listed as being in
PACKAGE ID "** (alcong with possibly other named packages!.

COMMERT

[INFO, PROMPT]
NIMBER OF, GRANULES
NUMBER_CF_OPTIONS
{PROCESSING OPTIONS groupl+
{MEDIA_TY¥PE group)+

PROCESSING_OPTIONS group ::=
GPTION, ID
PACYAGE_SIZE.
NUMBER_OF MEDIA_TYPE
(MEDIA_TYPE groupl+

#

MEDIA_TYPE group ::w=
TYPE_ID
NIMBER OF _MEDIA _FORMAT
({MEDIA FORMAT) +

it
i

MEDIA_FORMAT group
FORMAT ID
APPROX COST

DATASET group :==
STATUS_CODE
DATASET _ID
{VALID ACCOUNTS group)*
{PACKAGE group)

*

{GRANULE group)™*

{MD_ENTRY_ID]

[ SENSQOR_NAME] {See

[ SOURCE_NAME] {See

[ PARAMETER}

[COMMENT ]

[RESTRICTION]

[CAMPAIGN]

[DAY_NIGHT]

[PROCESSING_LEVEL]

[NUMBER_OF_GRANULE_HITS! Note:
granule of the dataset)

Note: OCPTION 3: for use when package information ig gent
within each relevant dataset group and before the granule
groupis} .

Note: repeated group
Note 1}

Note 2}
{See Note 3)

omitted from all chunks except the one containing the last

[BROWSE_PRODUCT_DESCRIPTICN] Note: the headings should be done in UPPERCASE on lines Dy

rhemselves in the sequence,

VALID_ACCOUNTS group
ACCOUNT _NUMEBER
{BALANCE]

{ERROR]

it
i

GRANULE group
GRANULE_ID
{XAR_1D]
[SCENE_CLOUD_COVERAGE]

{ QUADRANT _CLOUD_COVERAGE)
START. DATE

STOP_DATE

[SENSCR_NAME] (See Note 1}
[SOURCE_NAME] ({See Note 2}
[ PARAMETER] {Zee Note 3)

it

il

i.e. PRIMARY PURPQSE, PRODUCT HISTORY, etct
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[BROWSE_TYPE]

[PACKAGE_ID] Note: If omitted or if package information is not provided within the inventory
results, grarule cannor be ordered.

Note 1 - Tf all granules of the dataset have the same values for SENSCR_NAME, the walue can
pe specified in the DATASET group and omitued from all of the GRANULE groups.:

Note 2 - If all granules of the dataset have the same values for SOURCE_NAME. the value can
be specified in the DATASET group and omitted from all of the SRANULE groups.)

Note 3 - If all granules of the dataset have the same values for PARAMETER_NAME, the value
can be specified in the DATASET group snd omitted from all of the GRANULE groups.)

SLOBAL _GRANULE
POINT_LOC group |
POLYGON_LOC group |
RANGE_LOC group

il

POINT_LOC group
LATITUDE
LONGITUDE

POLYGON_LOC group
LATITUDE
LONGITUDE
[POLE_INCLUDED]
CENTROID_LAT
CENTRCID, LON

i
i

RANGE_LCC group
NORTH_LATITUDE
SQUTH. .LATITUDE
EAST_LONGITUDE
WEST_LONGITUDE

i
i

MONITOR group
THX_CLIENT
"X SERVER
TX_SERVER
[RX_CLIENT!

i
i

VERSION group ::==
PROTOCOL _VERSTON
SENDER VERBICN
fIMS STAFF]

6.2.1.2.3 ODL Normalization Form for Acknowledge

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Servers Acknowledge
message is provided below.

Hi
it

ACKNOWLEDGE group
MESSAGE_ID
MUNITOR group
VERSION group

MORNITOH group ==
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{RX_SERVER]
[TH, SERVER]

. I
{RX_ CLIENT)

VERSION group 1:==
PROTOCOL_VERSICN
SENDER_VERSION
{IMS _STAFF]

6.2.1.3 Browse Request/Results

The purpose of the Browse service is to allow the user to request and receive "representative”
images for viewing and for analysis prior to deciding on specific full-resolution products to
order.

The Integrated Browse service allows the user to view the browse product through the ECS
ESST. An integrated browse request sent by the ECS ESST, via the ASTER Gateway, to the
ASTER SDPS Servers. The ASTER SDPS Servers send back, via the ASTER Gateway, to the
ECS ESST, the integrated browse results message, followed by the browse image which is then
displayed to the user.

All ASTER GDS browse images are provided in the National Super Computing Applications
(NCSA) Hierarchical Data Format (HDF), Version 4.0.

The Browse Request/Results messages are implemented using ODL---their ODL Normalization
Forms are defined in the immediately-following sections. [A discussion of the ODL standardized
conventions is provided as a reference in Section 4.1. Detailed definitions of the message
keywords (e.g., MESSAGE_ID) are provided in Appendix B].

Integrated browse transmitted in separate files utilize the LAST_BROWSE flag in the
INTEGRATED_BROWSE_RESULTS message. The LAST_BROWSE = 0 flag indicates to the
client that the final file of the integrated browse has not been transmitted. The
LAST_BROWSE flag is set equal to 1 when the last browse file is transmitted. However, this is
optional and assumed when omitted. Refer to Figure 6-3 for details on transmission of multiple
files in an integrated browse.

6.2.1.3.1 ODL Normalization Form for Browse Request

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Servers Browse
Request message is presented below.

BROWSE_FEQUEST group ::==
MESSAGE_ID
[AUTHENTICATOR]
[ECE_AUTHENTICATOR]
DATA_CENTER_ID
USER AFFILIATION group

BROWSE_TYPRE
BROWSE_GRANULER group
LONTACT_ADDRESS group
MONITOR group
YERSION group
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Server

" LAST BROWSE=0

«————""""_ LAST_BROWSE=0

~ Browse Request

T,

Integrated Browse Result (1) I
HDF Browse File (1)

Acknowledge

\\

Integrated Browse Result (2) """
HDF Browse File (2)

A

BROWSE _GRANULES group::

DATASET_ID
GRANULE_ID

CONTACT _ADDRESS group ::

[TITLE}
LAST_NAME
FIRST_NAME
IMIDDLE_INITIAL!
ORGANIZATION
ADDRESS

CITY

[STATE]

IZIP}
COUNTRY
PHONE

[FAX]

EMAIL

«——""" LAST BROWSE=I

—
Acknowledge

T

Integrated Browse Result (3) R
HDF Browse File (3)

Figure 6-3. Multi-file Integrated Browse

it
1

#
i
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MONITOR group ==
TH_CLIENT
[RX_SERVER]
{TH_BERVER]
{RE CLIENT!

VERSION group ;==
PROTOCOL_VERSION
SENDER, VERSION
FIME_ STAFF]

USER_AFFILIATION group ::ran
CATEGORY
TYFPE

6.2.1.3.2 ODL Normalization Form for Integrated Browse Results

The ODL Normalization Form for the ASTER SDPS Servers-to-ASTER Gateway Integrated
Browse Results message is presented below:

INTEGRATEDR, BROWSE _RESULT::==

MESSAGE_ID

STATUS_CORE
DATA_CENTER_ID

IMAGE group
[{LAST_BROWSE]

MONITOR group

VERSION group

IMAGE group ==
DATASET_ID
GRANULE_ID
IMAGE_ID
IMAGE _SITZE

MONITOR group :@:
TX_CLIENT
RX_SBERVER
TX_SERVER
R CLIFENTI

H

VERSION group ::=3
PROTOCOL VERSION
JENDER_VERSION
[IMS_STAFF]

The INTEGRATED_BROWSE_RESULT message is followed by the browse file itself
transferred as a binary stream of IMAGE_SIZE bytes. If there are multiple browse files, each has
a INTEGRATED_BROWSE _RESULT message before it.

6.2.1.4 Product Request/Result

The Product Request allows the user to order ASTER GDS data products through the ASTER
Gateway. After the user has successfully searched, located, and viewed the inventory data for the
data sets and selected the granules desired, the user has the option to view certain
“}representative”} images. Only at this point is the user permitted to submit a product request if
he/she desires. The Product Request is sent from the ASTER Gateway to the ASTER SDPS
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Servers. The Product Result is sent from the ASTER SDPS Servers to the ASTER Gateway. The
Product Result provides a confirmation of the archive's receipt of the Product Request and
provides contact information for further inquiries. The actual product is distributed by the
ASTER GDS IMS via physical media. It should be noted that the Product Request must include
the ECS Request ID.

6.2.1.4.1 ODL Normalization Form for Product Request

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Servers Product
Request message is presented below:

PRODUCT_REQUEST group ::==
2 g1

DATA_CENTER_ID
[AUTHENTICATOR]

[RCS, AUTHENTICATOR]
[INITIAL _LSER_KEY)
USER_AFFILIATION group
CONTALT ADDRESS group
[SHIPPING_ADDRESE] groubp
[BILLING_ADDRESS] group
{MEDIA Groupl+

MONITOR group

VEREION group

MEDIA group :1:==
MEDIA_TYPE
MEDIA_FORMAT
{PRODUCT_DELIVERY group!+

PRODUCT_DELIVERY group::==
DATASET _ID
PACKAGE_ID
SENSCR_TYPE
{PRODUCT_GENERATICN group!™

PRODUCT GENERATION group::==
PRODUCT TYPE
{PARAMETER group! ™

PARAMETER group:: ==
PGR_CODE
PGR_VALUE

END GROUP = FARAMETER

USER_AFFILIATION group ::s=
CATEGORY
TYPE

CONTACT_ADDRESE group =y
[TITLE]
LAST_NAME
FIRST_NAME
[MIDDLE_INITIAL]
CREANTZATION
ADDRERS
CITY
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Product Redquest

Dim= Note: Optional group

LAST _NAME
FIRST_NAME
IMIDDLE_INITIAL]
ORGANIZATION]
[ADDRESS]

crTy

[STATE]

[ZIP]

COUNTRY

PHONE

[FAX]

[EMATL]

BILLING_ADDRESS group
[TITLE]
LAST NAME
FIRST_ NAME
{MIDDLE, INITIAL]
[ORGANIZATION]
[ADDRESS] Note: Billing address will be set to a NASA billing address.
CITY
[STATE]
{ZIP]
COUNTRY
FHONE
[FAX]
[EMATIL]

H

= Note: COptional group

MONITOR group
TX_CLIENT
[RX_SERVER!}
[T SERVER!}
[RY, CLIENT]

it

VERSION group ::==
PROTOCOL_VERSICON
SENDER_VERSION
[IMS_STAFF]

6.2.1.4.2 ODL Normalization Form for Product Result

The ODL Normalization Form for the ASTER SDPS Servers-to-ASTER Gateway Product
Result message is presented below:

PRODUCT_RESULT group
¥ES3AGE 1D
DATA_CENTER_ID
STATUS_CGDE
{STATUS_CODE_COMMENT ]

[{DAAC _CONTACT_ADDRESES group)+ Mote: repeatable to support gateways/sysrems that
are congortis of multiple archives such as “YECS”)Y which has multiple DBACS. Whanever
one DATA_CENTEE_ID is really multiple contacts for different data sets, this is a way ro
provide those addirional contacts. The name DRAC here remains for historical reasons.

H
it
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MONITOR group

VEREICOHR group

CAARC _CONTACT_ADRDRESE group ==
CONTACT HAME
ORGANIZATION
{ADDRESS!

CITY
[STATE |
{ZI1P}
COUNTRY
PHOMNE
[FAX:

{EMAIL]
MONITOR group = %
TX _CLIENT
BX_SERVER
TX_SERVER
[EX _CLIENT?

VERSION group (:1==
PROTOCOL _VERSION
SENDER_VERSION
{IMS _STAFF]

6.2.1.5 Quit

During any given session, problems may necessitate premature termination of the process. In
such cases, a bi-directional quit message is transmitted between the ASTER SDPS Servers and
the ASTER Gateway, as appropriate. Specifically, the ASTER Gateway sends a quit message to
the ASTER SDPS Servers if the user presses the "abort” button on the screen. On the other hand,
the quit message is sent by the ASTER SDPS Servers to the ASTER Gateway if an error
condition terminates the response. Quit messages are also used to synchronize the ASTER
Gateway with the ASTER SDPS Server following the last chunk in an inventory result---the
ASTER SDPS Server sends a QUIT with a STATUS_CODE of 1 to the ASTER Gateway.

6.2.1.5.1 ODL Normalization Form for Quit

The ODL Normalization Form for the ASTER SDPS Servers-to-ASTER Gateway Quit
Notification is presented below:

QUIT group ::==
MESSAGE _ID
[paTA CENTER_ID]
STATUS_ CODE
{STATUS_CODE _COMMENT!
[AUTHENTICATOR]
[ECS _AUTHENTICATOR!
HMONITOR group
VERZIION group

MONITOR group ¥+
[TR_CLIENT]
{B¥_SERVER]
Ity _SERVER]

(2 _CLTENT]
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6.2.1.6 Product Cancel Request/Result

The operations concept for canceling a request is to first ask for status and obtain the top-level
request 1D and then each sub-request ID. Given this, the user can attempt to cancel the entire
order or an individual request within an order. Therefore, the following message can be used to
cancel an order or a sub-request within that order.

6.2.1.6.1 ODL Normalization Form for Product Cancel Request

PRODUCT _CANCEL _REQUEST group::==
MESEAGE_ID
INITIATOR, REQUEST I
{SUB_REQUEST_ID)*
MONITCR_group
YERSION group

MONITOR group | :==
TE_CLIENT
[{RX_SERVER!
{TX_SERVER]
[RY_CLIENT]

VERSTON group ::==
PROTOCOL_VERSION
SENDER_VERSION
{IMS_STAFF}

If any SUB_REQUEST_Ids are provided, then only those sub-requests are attempted to be
canceled. If no SUB-REQUEST _Ids are supplied then entire order is attempted to be canceled.

The result message is as follows:

6.2.1.6.2 ODL Normalization Form for Product Cancel Result

PRODUCT _CANCEL_RESULT group: :==
MESSAGE_ID
ATA_CENTER_ID
STATUS CCDE
{5TATUS_CODE_COMMENT!
INITIATOR_REQUEST_ID
[ORDER _STATUS CODE!Y
[CRDER_STATUS _COMMENT]
(SUB_REQUEST_INFO groupt™
MONITOR group
VEREION group

SUB_REQUEST_INFO group: ==
SUS_REQUEST_ID
[REGUEST STATUS_CODE!
[REQUEST_STATUS _ COMMENT!

MONITOR group :==
TH_CLIENT
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{R¥_SERVER]
{TX_SERVER]
IRX_CLIENT]

[IM5, STAFF]

This group returns a success/fail and comment for each request attempted to be canceled.

This message proposal was intended to only allow all or part of an INITIATOR_REQUEST_ID
to be canceled. Note that the INITTIATOR_REQUEST_ID is not repeated. Therefore, there is no
need to group the INITIATOR_REQUEST_ID with the SUB_REQUEST_IDs. All the
SUB_REQUEST_IDs should relate to the one INITIATOR_REQUEST _ID specified in the
request.

6.2.1.7 Product Status Request/Information

6.2.1.7.1 ODL Normalization Form for Product Status Request

PRODUCT _STATUSE REQUEST group: ==
MESEAGE_ID
{INITIATOR_REQUEST_ID)+
MONITOR group
VERSION group

MONITOR group i:==
TX_CLIENT
R¥_SERVER
X, SERVER
[BX_CLIENT]

VERSION group @:i==
PROTOCOL_VERSLON
SENDER_ VERSION
[IMS, STAFF]

If no INITIATOR_REQUEST_ID is supplied, then all the requests for a given
INITIATOR_REQUESTER_ID will be supplied in the result. The results that are returned are in
the following message:

6.2.1.7.2 ODL Normalization Form for Product Status Information

PRODUCT _STATUS__INFG group: ==
MESSAGE_ID
DATA_CENTER_ID
STATUS_CODE
{ STATUS_CODE, COMMENT]
{ORDER_STATUS_INFO groupl+
MONITGR group
VERSICN group

CRDUER_STATUS_INFO_ group
INITIATOR_REQUEST _ID
BEECEIVE _DATE Note: The date the order was created.
PLANNED COMPLETION_DATE

(COMPLETION_DATE!
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R_STATUS_COMMENT] Note: Description ¢f In Progress stantus.
CSTATUE INFO groupl+

SUE_REQUEST _STATUS INFD group: ==

SUB~REQUEST_ID Note: This is the reguest IR for a porzion of the order.

REQUEST_ STATUS_CODE

[REQUEST_ STATUS_COMMENT!

[COMPLETION DATE]
Note: ASTER 4DS doesn't provide COMPLETION DATE by SUB_REQUEST ID in
STATUS_INFD group. ECS does provide this so the user will know which
sub-requests are done, but this can be optional.

{PROCESSING _DATA _CENTER] Note: Returned from ECS only

MEGIA _TYPE

MEDIA_ FORMAT

DATASET _ID

INUMBER OF _GRANULES]

MONITOR group =z
TX_CLIENT
RX_SERVER
T _SERVER
{RX_CLIENT]

VERSION group ::==
PROTGCOL_VERSION
SENDER VERSICN
[IMS_STAFF]

ECS requests are not necessarily partitioned by media type. Sometimes, the order may be
partitioned by DAAC and then by media type. So the result message may have two subrequests
with the same media type, for example, DAAC=GSFC, MEDIA=8mm and DAAC=LaRC,
MEDIA=8mm.

6.2.1.8 Price Estimate Request/Result

6.2.1.8.1 ODL Normalization Form for Price Estimate Request
The Price Estimate Request includes product generation parameters

PRICE_ESTIMATE REQUEST group ::s=
MESSAGE _ID
DATA_CENTER_ID
MEDIA group!+ Note: repeated group

MONITOR group
VERZICN group

MEDIA group ti1s=
MEDIA_TYPE
MEDTA_FORMAT
{PRODUCT _DELIVERY group i+ Note: repeated group

PRODUCT _DELIVERY group ==
DATAZSET ID
PACKAGE 1D
SENSOR_TYPE
{PRODUCT_GENEFATION groupd® Note: repeated and optional
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PRODUCT _SCENERATION group ==
PRODUCT_TYPE

[FARAMETER groupl™

PARBMETER group::==
BOR_ CODE
paR VALUE
END_GRCUP = PARAMETER

VERSION group ::s=x
PROTOCGL, VERSION
SENDER_VERSION
{IME_STAFF]

6.2.1.8.2 ODL Normalization Form

PRICE_ ESTIMATE_RESULT group ::==
MESSAGE_ID
CATA_CENTER_ID
STATUS CODE
[STATUS_CODE_COMMENT]
ESTIMATED_PRICE
[PRICE_COMMENT]
PREDICTED COMPLETION, DATE
MONITOR group
VERSION group

MONITOR group ==
TX_CLIENT
RX_SERVER
TX_SERVER
[RX_CLIENT]

VERSION group ::»=
BPROTOCOL, _VERSION
SENDER_VERSION
{IM3_STAFF]

for Price Estimate Result

6.2.2 Data Flows Between ASTER SDPS and ASTER Gateway (or ECS Document
Data Server) For Requests Originating From ASTER GDS Users

The data flows between the ASTER SDPS and the ASTER Gateway (or ECS Document Data
Server), for requests originating from ASTER SDPS users and results destined for ASTER SDPS
users, are depicted in Figure 6-4. Specifically, the following data flows are depicted:

a. Between ASTER SDPS and the ASTER Gateway

1. Directory Search Request
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Directory Search Request
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Figure 6-4. Interfaces Between ASTER SDPS and ECS Servers for
Catalog Interoperability
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6. Browse Request
7. Browse Results
8. Product Request
9. Product Results
10, Quit

11. Price Estimate Request (Extension)
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12, Price Estimate Resuit (Extension)
13. Product Status Request (Extension)
14, Product Status Results (Extension)
15. Proefuct Cancél Request (Extension)
16. Product Cancel Results (Extension)

All of the above messages will be implemented using Object Description Language (ODL). (For
a description of ODL refer to the User's Guide for the Object Description Language Processing
Software Library, Release 2.1 - Draft). All of these messages are handled by the IMS Kernel
(IK) layer [Note: The ASTER SDPS and the ASTER Gateway contain several software modules,
at the communications (lowest) layer, which serve as library routines and are, collectively,
referred to as the IK layer. At this writing, the IK library routines have already been
developed/implemented for the VO System]. Each of these messages is described, in detail, in the
sections which follow.

6.2.2.1 Directory Search Request/Results

The purpose of the directory search is to aid the user in making an initial determination of the
potential usefulness of various data sets pertinent to some application by searching through
descriptions of metadata or data set catalogues which contain high-level information. The
directory search provides information on the location of metadata or data set catalogues. The
search criteria, specified by the user, are based on the following typical searchable attributes:
source, sensor, geophysical parameter, dataset name, data center id, geographical coordinates
(area), temporal intervals, etc.. An ASTER user, requesting ECS services, submits the directory
search request via the ASTER SDPS. The ASTER SDPS sends the request to the ASTER
Gateway.

The Directory Search Request and Directory Search Results messages are implemented using
ODL---their ODL Normalization Forms are defined in the immediately-following sections.

6.2.2.1.1 ODL Normalization Form for Directory Search Request

DIRECTORY SEARCH group ::i==
MESSAGE_ID
{AUTHENTICATOR]
[ECS_AUTHENTICATOR]
{CAMPAIGN!

[BATASET _ID)

[ PARAMETER ]

{ SENSOR_NAME]
[SOURCE _NAME]
[ETART_DATE!
[STOP_DATE]
[RANGE_LOC group]
MONITOR group
VERSION group

MONITOR group :r==
TH.CLIENT
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RX_SERVER!
UTY_SERVER]
(R¥_CLIENT]

RANGE_LOC group ::
NORTH_LATITUDE
SOUTH LATITUDE
EAST_LONGITUDE
WEST_LONGITUDE

i
i

YVERSION group S
PROTOCOL_VERSION
SENDER_VERSION
[IMS_STAFF)

6.2.2.1.2 ODL Normalization Form for Directory Search Result

DIRECTORY, RESULT group
MESSAGE_ID
DATA_CENTER_ID
STATUS_CORE
[STATUS, CODE, COMMENT]
(DATASET group)+
NUMBER _CF_DATASETS
MONITOR group
VERSION group

i
fi

DATASET group
DATASET_ID

{DATA_SET CONTACT group]
DESCRIPTION
{SOURCE_NAME) *
{SENSOR_NAME) *
{DISCIPLINE} +
{TOPIC) +
{TERM) +
{VARIABLE}+
[START_DATE}
{STOP_DATE]
{SPATIAL_COVERAGE group}

i
u

i
i

DATA_SET_CONTACT group
DATA_CENTER_LONGNAME
{DATA_ CENTER_URL]
IFIRST_NAME]
{MIDDLE_INITIAL}
{LAST _NAME]

PHONE
{FAX]
EMATIL

ADDRESS

SPATIAL_COVERAGE group ::==
EASTAOUNDINGCOORDINATE
WESTBOUNDINGCOORDINATE
NORTHBOUNDINGCOORDINATE
SOUTHEOUNDINGCOORDINATE
{MINTMUM_ALTITUDE]
{MAXTMUM_ALTITUDE)
IMINIMUM_DEPTH]
IMAXIMUM_DEPTH]
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MONITOR group

TE_CLIENT

VERSION group ::zs=
PROTOCOL_VERSION
SENDER_VERSION
[IM3, STAFF]

6.2.2.2 Inventory Search Request/Results and Acknowledgment

The purpose of the inventory search is to aid a user in searching through the available inventory,
iocating and retrieving metadata about specific granules of the product(s) of interest, and
determining whether any granules should be ordered; and also to allow a user to find datasets if
the user chooses not to use a directory or guide search first. The search criteria, specified by the
user, are based on the following searchable attributes: source, sensor, geophysical parameter,
dataset name, data center id, geographical coordinates (area), temporal intervals, etc. An ASTER
GDS user, requesting ECS services, submits the inventory search request via the ASTER SDPS
Client. The ASTER SDPS Client sends the ASTER Gateway inventory search criteria based on
characteristics of the data. The ASTER Gateway retrieves the requested granules' metadata, and
sends these items back to the ASTER GDS IMS in chunks (maximum). The ASTER SDPS
returns a separate acknowledge message to the ASTER Gateway upon receiving each chunk (the
"chunking protocol” is described in section 6.2.1.3.

The Inventory Search Request and Inventory Search Results messages are implemented using
ODL---their ODL Normalization Forms are defined in the immediately-following sections. [A
discussion of the ODL standardized conventions is provided as reference in Section 6.2. Detailed
definitions of the message keywords (e.g., MESSAGE _ID) are provided in Appendix B].

In order to accommodate two-way mapping of terminology between ECS and the ASTER SDPS,
the ASTER Gateway maintains a Sybase database containing the terminology mapping
information. The ASTER Gateway database is built by a Gateway Administrator using ASTER
Gateway search parameters, ECS schema and metadata. Specifically, upon receiving a request
from the ASTER SDPS Client the ASTER Gateway performs a ASTER-ECS mapping table
look-up within the ASTER Gateway database, converting the ASTER request into ECS's
terminology in order to accommodate ECS Similarly, results returned from ECS to the ASTER
Gateway are converted, via the ASTER-ECS mapping service, to ASTER terminology prior to
returning these results to the ASTER SDPS Client The ASTER Gateway-to-Sybase mapping
interfaces are completely documented in #305-CD-023-002, Release B SDPS Data Management
Subsystem Design Specification for the ECS Project.

6.2.2.2.1 ODL Normalization Form for Inventory Search Request

The ODL Normalization Form for the ASTER SDPS Client-to-ASTER Gateway Inventory
Search Request message is equivalent to that defined in Section 6.2.1.2.1. with the following
exceptions: {1) XAR_ID is not recognized (2) CLOUD_COVERAGE is not recognized.

6-23 209-CD-002-005



6.2.2.2.2 ODL Normalization Form for Inventory Search Results

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Client Inventory
Search Results message is equivalent to that defined in Section 6.2.1.2.2.

6.2.2.2.3 ODL Normalization Form for Acknowledge
The ODL Normalization Form for the ASTER SDPS Client-to-ASTER Gateway Acknowledge
message is equivalent to that defined in Section 6.2.1.2.3.

6.2.2.3 Browse Request/Results

The purpose of the Browse service is to allow the user to request and receive "representative”
images for viewing and for analysis prior to deciding on specific full-resolution products to
order.

The Integrated Browse service allows the user to view the browse product through the ASTER
SDPS Client. In response to an integrated browse request (BROWSE_TYPE = Y) sent by the
ASTER SDPS Client, via the ASTER Gateway, to the ECS Science Data Server, the ECS
Science Data Server sends back to the ASTER SDPS Client (via the ASTER Gateway) the
integrated browse results message, followed by the browse image, which is then displayed to the
user.

All Browse image formats are provided in the Hierarchical Data Format (EOS-HDF) from the
National Super Computing Applications (NCSA).

The Browse Request/Results messages are implemented using ODL---their ODL Normalization
Forms are defined in the immediately-following sections. Detailed definitions of the message
keywords (e.g., MESSAGE_ID) are provided in Appendix B.

The ASTER SDPS Client can display the image layers of the ECS browse data files written in
HDF-EOS format._This will help the ASTER user to visualize ECS browse images during the
selection of data and to verify that the data received is the data desired. It is important to point
out that the ASTER SDPS Client is not capable of reading text, table or movie loop documents.
The ASTER SDPS Client can also save a browse file in a user-selectable directory for viewing
with other viewers such as EOSView.

6.2.2.3.1 ODL Normalization Form for Browse Request

The ODL Normalization Form for the ASTER SDPS Client-to-ASTER Gateway Browse
Request message is equivalent to that defined in Section 6.2.1.3.1.

6.2.2.3.2 ODL Normalization Form for Integrated Browse Results

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Client Integrated
Browse Results message is equivalent to that defined in Section 6.2.1.3.2.
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6.2.2.4 Product Request/Result

The Product Request allows the user to order ECS data products through the ASTER SDPS.
After the user has successfully searched, located, and viewed the inventory data for the data sets
and selected the granules desired; and (possibly) after the user has viewed certain
"representative” browse images, the user may (but is not required to) submit a product request.
The Product Request is sent from the ASTER SDPS Client to the ASTER Gateway. The Product
Result is sent from the ASTER Gateway to the ASTER SDPS Client. The Product Result
provides a confirmation of ECS receipt of the Product Request and provides contact information
for further inquiries. The actual product is distributed by ECS via physical media

6.2.2.4.1 ODL Normalization Form for Product Request

The ODL Normalization Form for the ASTER SDPS-t0-ASTER Gateway are equivalent to those
in Section 6.2.1.4.1.

6.2.2.4.2 ODL Normalization Form for Product Result

The ODL Normalization Form for the ASTER Gateway-to-ASTER SDPS Client are equivalent
to those in Section 6.2.1.4.2.

6.2.2.5 Quit

During any given session, problems may necessitate premature termination of the process. In
such cases, a bi-directional quit message is transmitted betweern the ASTER Gateway and the
ASTER SDPS Client, as appropriate. Specifically, the ASTER SDPS Client sends a quit message
to the ASTER Gateway if the user presses the "abort” button on the screen. On the other hand,
the quit message is sent by the ASTER Gateway to the ASTER SDPS Client if an error condition
terminates the response. Quit messages are also used to synchronize the ASTER SDPS Client
with the ECS Science Data Server following the last chunk in an inventory result---the ECS
Science Data Server sends a QUIT with a STATUS_CODE of 1, via the ASTER Gateway, to the
ASTER SDPS Client and the ASTER SDPS Client sends a similar QUIT back to the ECS
Science Data Server, via the ASTER Gateway.

6.2.2.5.1 ODL Normalization Form for Quit

The ODIL. Normalization Form for the ASTER SDPS-to-ASTER Gateway are equivalent to those
in Section 6.2.1.5.1.

6.2.2.6 Product Cancel Request/Result

The operations concept for canceling a request is to first ask for status and obtain the top-level
request ID and then each sub-request ID. Given this, the user can attempt to cancel the entire
order or an individual request within an order. Therefore, the following message can be used to
cancel an order or a sub-request within that order.
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6.2.2.6.1 ODL Normalization Form for Product Cancel Request

The ODIL Normalization Form for the ASTER SDPS-to-ASTER Gateway are equivalent to those
in Section 6.2.1.6.1.

6.2.2.62 ODL Normalization Form for Product Cancel Result

The ODL Normalization Form for the ASTER SDPS-t0-ASTER Gateway are equivalent to those
in Section 6.2.1.6.2.

6.2.2.7 Product Status Request/Information

6.2.2.7.1 ODL Normalization Form for Product Status Request

The ODL Normalization Form for the ASTER SDPS-t0-ASTER Gateway are equivalent to those
in Section 6.2.1.7.1.

6.2.2.7.2 ODL Normalization Form for Product Status Information

The ODL Normalization Form for the ASTER SDPS-to-ASTER Gateway are equivalent to those
in Section 6.2.1.7.2.

6.2.2.8 Price Estimate Request/Result

6.2.2.8.1 ODL Normalization Form for Price Estimate Request

The ODL Normalization Form for the ASTER SDPS-to-ASTER Gateway are equivalent to those
in Section 6.2.1.8.1.

6.2.2.8.2 ODL Normalization Form for Price Estimate Results
The ODL Normalization Form for the ASTER SDPS-t0-ASTER Gateway are equivalent to those
in Section 6.2.1.8.2.

6.3 Data Acquisition Requests (DARs)

6.3.1 DAR Data Base Information

Refer to Appendix C: DAR Chent Application Programming Interface

6.3.2 Data Acquisition Request Input Parameters

The DAR input parameters provided by the ASTER GDS specify the required conditions and
instrument configuration(s) for filling a user's request for data acquisition(s) by the ASTER
instrument. The DAR Input Parameters List is the mechanism by which the ASTER science team
conveys its DAR submission preferences to the ASTER GDS API developers. Once the DAR
input parameters contained in the API data structure associated with the submitDar call is in
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agreement with the DAR Input Parameters List, the DAR Input Parameters List will no longer be
needed. This is because the content of the DAR Input Parameters List will be fully contained
within the API and the API software will be coded solely in accordance with the final APL

This information is provided to the ASTER GDS DAR Client application by the ECS Client via
the submitDar call contained in the ASTER GDS API. The ASTER GDS DAR Client
application validates the DAR input parameters against an internal data base of valid DAR input
values. If the DAR parameters are valid, the ASTER DAR Client application submits the user's
DAR to the ASTER GDS SDPS.

Upon submittal to the ASTER GDS SDPS, the DAR Client application obtains a confirmation
that the DAR was received by the ASTER GDS. The ASTER GDS DAR Client application
returns this confirmation and the assigned DAR 1D and DAR request version number to the ECS
SDPS Client.

6.3.3 DAR Submit/Results

A user request regarding observations by use of the ASTER instrument will be submitted via the
ECS Client software. Subsequently, a registration request of the user request will be issued to the
ASTER GDS. DAR parameters will be specified either by the user or the DAR Client software
in accordance with the submitDAR call defined in Appendix C. DAR registration information
will be sent via the DAR Gateway API and the DAR server in the GDS-IMS, stored in the XAR
DB of the GDS-AOS, and used in a scheduling process of the ASTER Instrument operations.

If the DAR submittal is properly accomplished, a XAR ID will be sent back to the user. If the
DAR submittal is not properly accomplished, an error message will be sent back to the user.

6.3.4 XAR Modify Request/Resuits

A modification request regarding a DAR of the ASTER instrument will be submitted to the
ASTER-GDS via the ECS Client software. DAR parameters to be modified will be specified by
the user in accordance with the data structure associated with the modifyDar call defined in
Appendix C. Information on the DAR changes will be sent via the DAR Gateway API and the
DAR server in the GDS-IMS, stored in the XAR DB of the GDS-AOS, and used in a scheduling
process of the ASTER instrument operations.

After the DAR modifications have been stored, the revised status information will be sent back
to the user.

6.3.5 XAR Query

The ECS Client software has the ability to send queries to ASTER-GDS via the DAR Gateway
APL. The ASTER-GDS software, in turn, transmits ECS queries to the ASTER-AOS database.
The ASTER-AGS database searches the database in accordance with the ECS search criteria and
creates a response that is returned to the ASTER-GDS software, whereupon it is returned to the
ECS Client software via the DAR Gateway APL. The DAR Gateway API supports four API
calls for queries via the gateway:
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a. XAR status
b, Sub-XAR status
¢. XAR Contents

Each of these query types are discussed in the following subparagraphs.

6.3.5.1 XAR Status Search Request/Resuits

XAR Status Search Request regarding observations by use of the ASTER instrument will be
submitted via the ECS Client software. Subsequently, a search request will be issued to the
ASTER GDS. The XAR search request will be submitted to the DAR server in the GDS-IMS
via the DAR Gateway API. The DAR server will retrieve the inventory information of the XAR
DB in the GDS-AOS, and send the retrieval results to ECS.

If the XAR Status Search is properly accomplished, the requested XAR status information will
be sent back to ECS. If the XAR Status Search is not properly accomplished, an error message
will be sent back to ECS.

6.3.5.2 Sub-XAR Status Search Request/Results

The Status Search Request regarding observations by use of the ASTER Instrument will be
submitted via the ECS Client software. Subsequently, a search request will be issued to the
ASTER GDS. The Sub-XAR search request will be submitted to the DAR server in the GDS-
IMS via the DAR Gateway APL The DAR server will retrieve the inventory information of the
XAR DB in the GDS-AOS, and send the retrieval results to ECS.

If the Sub-XAR Status Search is properly accomplished, the requested Sub-XAR status
information will be sent back to ECS. If the Sub-XAR Status Search is not properly
accomplished, an error message will be sent back to ECS.

6.3.5.3 XAR Contents Requests/Results

The XAR Contents Request regarding observations by use of the ASTER Instrument will be
submitted to the ASTER GDS via the ECS Client software. The XAR Content Request will be
submitted to the DAR server in the GDS-IMS via the DAR Gateway APIL The DAR server will
retrieve the inventory information of the XAR DB in the GDS-AOQOS, fetch the requested XAR
contents, and send the retrieval results to ECS.

If the XAR Content Request is properly accomplished, the requested XAR contents will be sent
back to the user. If the XAR Content Request is not properly accomplished, an error message
will be sent back to the user. The XAR Contents Request allows a user to get information on a
single XAR.
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6.4 Data Products Delivered Via Physical Media

Data products will be delivered by ASTER GDS to ECS via physical media transfer. Detatls of
the data exchange framework, including media specifications, bar coding standards, and Physical
Media PDR’s are described in Sections 4.6.4.

6.4.1 ASTER Level 1A and 1B Products

The complete list of files that will be included in Level 1A and Level 1B delivery to ECS are
identified in section 4.6.3.1 and 4.6.3.2, respectively. The ASTER Level 1A products that are
delivered to the EDC DAAC will be in HDF-EOS format. Details of the ASTER Level 1A
product format is specified in the ASTER Level | Data Products Specification (ASTER GDS
Version), which is Appendix D to this document.

6.4.2 Data Shipping Notice

The Data Shipping Notice serves as a routine notice from the ASTER GDS to the ECS DAAC
Operations Supervisor at EDC that a shipment of level I tapes is being put into the mail. This
Data Shipping Notice will identify granule-level information for the level 1 scenes being
shipped. This will provide the DAAC with several days advance notice of the arrival of these
level 1 granules.

The ASTER GDS will send the Data Shipping Notices via e-mail to the ECS DAAC Operations
Supervisor at EDC. The structure of the Data Shipping Notice is shown in Section 4.6.3.8, Figure
4-8, and the format of the Data Shipping Notice is shown in section 4.6.3.8, Table 4-3.

6.4.3 ECS Standard Data Products

ECS standard data products are in HDF-EOS format. The physical media for delivery is selected
by the ASTER GDS from a listing of physical media options at the time the product order is
placed (refer to Section 4.6 for more information on physical media options).

6.5 Science Software Development and Delivery

6.5.1 ASTER GDS Science Software

By agreement between ESDIS and ERSDAC, the ASTER Level la and Level 1b science
software will be developed using (at a minimum) the mandatory portions of the ECS Science
Data Production (SDP) toolkit. NASA will provide the ECS SDP Toolkit (and updates) to the
ASTER GDS.

Science Data Production Software Delivery Packages and Calibration Coefficient Update
Packages for ASTER Level 1a and Level 1b science software are delivered by the ASTER GDS
SDPS to the ECS SDPS at the EDC DAAC. ASTER science software delivery to the ECS SDPS
will be via media delivery (8 mm. tape, 4 mm. tape, CD-ROM).
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The details of the science software interfaces for Science Data Production Software Delivery
Packages and Calibration Coefficient updates are defined in the sections of the ICD Between
ECS and Science Computing Facilities, as noted below:
. . Section 4.6 ECS Ingest Requirements (for Science Software and Calibration Coefficient
Delivery)
b. Section 5.1 ECS Software Package External interfaces (for SDP Toolkit Delivery from
ECS)
¢. Section 5.3.1 Interactive Session Dialog
d. Section 5.4.2 Data Production Software Delivery Package via Media to GSFC

e. Section 5.7 Results of Testing interfaces (Interface Method for Test Products should be
Password-protected ftp or Media)

f.  Section 5.13.4 Coefficients and SCF-Generated Ancillary Data Update Package Media
Ingest.

6.5.2 ECS Science Software for ASTER Standard Products

By agreement between ESDIS and ERSDAC, the ASTER SDPS may submit a request to the
ECS SDPS to obtain Data Production Software Delivery Packages for U.S. ASTER science
software for higher level standard products. The requested Data Production Software Delivery
Packages will be delivered to the ASTER GDS SDPS via physical media.

6.6 Valids Exchange

Valids are exchanged between ECS and ASTER GDS via e-mail. Information about valids
formats and definitions is TBD

In the paragraphs below, groups within the [ ] are optional. Values that are repeated within a
category are separated by commas. The notes within the < > are just for descriptive purposes. If
multiple values are not shown, then a single value is assumed.

A SINGLE_VALUE is of the form: “}some string with double quote marks preceded by \}
A MULTIPLE_VALUE_LIST is of the form: (SINGLE_VALUE[, SINGLE_VALUE, ...1)

6.6.1 Format for ASTER GDS Valids for ECS

The following describes the valids file format that ASTER GDS creates and sends to ECS. This
file contains the information ECS uses for both Data Dictionary valids and directory information.
ECS will parse this one file and internally use its components in the Advertising Service and the
Data Dictionary as needed.

GROUP = VALIDS
DATA_ CENTER_ID = “<data_center id>*
GROUF = DATASET
[CAMPAIGH = ~ MULTIPLE_VALUE_LISTH*
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DATASET ID = * SINGLE _VALUE”

SOURCE = “  MULTIPLE VALUE LIST

SENSOR = % MULTIPLE _VALUE LIET”
. 1.7 »

PARAMETER = MULTIPLE _VALUE
PROCESSTING_ LEVEL = *SINGLE_VALUE* HNotve: must be one of [0, 1A, 18, 2, 3, 4}
DAY _NTOHT FLAG = * MULTIPLE_VALUE LIET*
GROUE = DATASET_COVERAGE -
SPATIAL = * SINGLE_VALUE"
TEMPORAL = “<MM/DD/YYYY - MM/DD/YYYY | present”
END GROUP = DATASET COVERAGE
[GRCUP = GRANULE_COVERAGE
SPATIAL = " SINGLE _VALUE”
TEMPORAL = “SINGLE_VALUE”
EXND_GROUP = GRANULE_COVERAGE]
GROUP = DEPENDENCY
/* wvariable */
END_GROQUP = DEPENDENCY
GROUP = DIRECTORY _FPARAMETERS
DESCRIPIION = “<long description, quotes must be preceded by >~
DATASET_SHORT_NAME = “<ghort name for DATASET _ID>"
DISCIPLINE= "MULTIPLE _VALUE _LIST”
TOPIC= “MULTIPLE_VALUE _LIST¥
TERM= “MULTIPLE VALUE_LIST"
VARIABLE=: “MULTIPLE_VALUE LIST~
[GRQUP = SPATIAL_ COVERAGE
EASTBOUNDINGCOORDINATE="<float between -180 - +18O>~
WESTBOUNDINGCOORDINATE= *<float between -180 -~ +180>”
HNORTHBOUNDINGCOORDINATE="<float between -%0 - +90>”
SOUTHROUNDINGCOORDINATE=*<float bhetween -90 - +%0>"*
[MINIMUM_ALTITUDE="<float>"]
[MAXIMUM_ALTITUDE="<float>"]
[MINIMUM DEPTH="<flcat>"]
[MAXIMUM_DEPTH=*<float>"}
END, GROUF = SPATIAL_COVERAGE]
GROUP = DATA_SET_CONTACT
DATA_CENTER_LONGNAME=*<long narne of DATA _CENTER>*
[DATA_ CENTER_URL=*<URL to home page of data centers"]
[FIRST_NaME=*<firs: name of contact person>”]
IMIDDLE_NAME=*<middle name of contact person>”]
{LAST_NAME=z"<last name of contact persons”}
PHONE=*<phone number of site>”
[FAX = “<FAX number at site»"}
EMAIL="<e-mail of contact person»”
ADDRESS="<free text including address>-
END_GROUP = DATA _SET_ CONTACT
END_GRGUP = DIRECTORY _PARAMETERS
GROUP = ZERVICES
GROUP = BROWSE
FTP="no"
INTEGRATED="yes”
END_GRCUP = BROWSE
GROUP = PGR
FPRODUCT_TYPE= "SINGLE_VALUE"
SENSOR_TYPE= "MULTIPLE_VALUEZ LIST®
RESOQUCE_PRODUCT = "BINGLE or MULTIFLE_VALUE"
PGR, _SPEC _NUMBER
GROUP = PGR_SPEC
PGR_CODE = *"SINGLE_VALUE”
PGR_TYPE = 0 or 1

i
PGR_COMMENT = "SINGLE_VALUE"®
FRR_LIST = “WMULTIPLE_VALUE LIGT"
POGR_MAXVALUE = "SINGLE _VALUE"

5I

PGR_MINVALUE = "SINGLE VALUE"
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ENDGROUP = PGR
GROUP = PRODUCT, REQUEST
MEDIA TYPE = ° MULTIPLE VALUE LIZT*
MERIA_FORMAT = * MULTIPLE VALUE LisT~
END_GROUP = “PRODUCT_REQUEST*
£ . .

END_GRCUP==SERVICESR”
EMD _GROUP = DATASET
/* REPEAT DATABET group for each dataset available through the Gateway. */

END_GROUP = VALIDS
6.6.2 Format for ECS Valids for ASTER GDS

The following describes the valids file format that ECS creates and sends to the ASTER GDS.
This file is identical to the valids file sent from ASTER GDS to ECS, with the exception that the
DIRECTORY group is omitted.

GROUP = VALIDS

DATA _CENTER_ID = “«<data center_id»>~

GRCUP = DATASET
{CAMPAIGN = * MULTIPLE_VALUE_LIST]"
DATASET _ID = » SINGLE_VALUE"
SOURCE = » MULTIPLE VALUE_LIST”
SENSOR = " MULTIPLE_VALUE_LIST”
PARAMETER = * MULTIPLE_VALUE*

PROCESSING LEVEL = *SINGLE_VALUE” Note: must be one
of {0, 1A, 1B, 2, 3, 4]

{DAY_NIGHT FLAG = » MULTIPLE VALUE_LIST*
GROUP = DATASET_COVERAGE
SPATIAL = ™ SINGLE_VALUE”
TEMPORAL = “<MM/DD/YYYY - MM/DD/YYYY | present”
END_GROUFP » DATASET_COVERAGE
[GROUP = GRANULE COVERAGE
SPATIAL = * SINGLE VALUE"
TEMPORAL = “SINGLE_VALUE"
END_GROUP = GRANULE_COVERAGE]
GRCOUP = DEPENDENCY
/* variable */
END_GROUP = DEPENDENCY
GROUP = SERVICES
GROUP = BROWEE
FTP="no*
INTEGRATED="yes”
END_GROUF = BROWSE
GROUP = PGR
PRODUCT_TYPE= "SINGLE _VALUE"
SENSOR_TYPE= "MULTIPLE_VALUE_LIZT-
RESQUCE_PRODUCT = °"SINGLE or MULTIPLE _VALUE"
PGR_SPEC_NUMBER
GROUP = PGR_SPEC
PGR_CODE = "SINGLE _VALUE"
PGR_TYPE = 0 or 1
PGR_COMMENT = *SINGLE VALY
PGR_LIST = "MULTIPLE_VALUE_LIST"
POR, MAXVALUE = "SINGLE_VALUE"
PGR MINVALUE = "SINGLE_VALUE”"
END_GROUP = PGR_SPEC
END_GROUP = PGR
EMND _GROUP = DATASET
/* REPEAT DATASET group for each dataset available through the Sateway. */
END GROUP = VALIDS
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6.7 Guide and Guide Searches

The interface for Guide is unidirectional, from ASTER GDS to ECS. GDS Guide for ASTER
will be delivered by the ASTER GDS to the ECS on TBD media. ECS will ingest the GDS
Guide and make the documents available as part of the ECS Guide holdings. GDS users will
have access to ECS Guide and ECS Guide search capabilities via the internet and http. ECS
users will also utilize the ECS Guide for access to the ASTER GDS documents ingested into the
ECS.
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7. Interfaces Between the ECS CSMS and the
ASTER GDS AQOS

7.1 General

This section describes the interfaces between ECS and the ASTER GDS that will be
implemented through use of the ECS bulletin board services. Access to ECS Bulletin Board
services are available through EBnet connections.

7.2 Long Term Plans

The ASTER GDS access to the EOS Long Term Science Plan (LTSP), Long Term Instrument
Plan (LTIP), and the Long Term Spacecraft Operations Plan will be accomplished through EBnet
access via ECS bulletin board services. Specified ASTER AOT and 10T addressees will be
included in the access group(s) which have access to these messages.
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8. Interfaces Between the ECS CSMS and the
ASTER GDS CSMS GSMS

8.1 General

This section describes the system status exchange interfaces between ECS and the ASTER GDS.
Communications between ECS CSMS and the ASTER GDS CSMS Ground System
Management Systemn (GSMS) will be by e-mail. Exchanged information is system running status
information and maintenance scheduling information. This information will be formatted for
automated import to and export from the Remedy Action Request System (ARS) on the ECS
side and a custom problem tracking system on the Aster GDS side. The interface (ECS CSMS or
ASTER GDS CSMS GSMS) whose system running status changes, will send its information to
the other interface.

8.2 ECS System Management Data

ECS and ASTER GDS are responsible for exchanging system management information and
event notifications. The management information provided in this interface includes notification
of events which should be forwarded for informational purposes, and events which directly
impact operations between ECS and ASTER GDS. The information will be in a shared schema
which allows incorporation into the respective trouble ticketing system.

ASTER GDS shall notify ECS of all scheduled maintenance activities affecting ECS sites
nominally 5 days in advance. ASTER GDS shall notify all affected ECS sites directly and will
also provide notification to the SMC. The notice will be sent to the SMC where it will be
forwarded to affected ECS sites. The notification will provide an estimated time of restoration.

8.3 Detailed Description of the System Management Data

The format for management information notification is via SMTP electronic mail (email) and
will be formatted in a machine-parsable form. The template for ECS-ASTER GDS event
notification is illustrated in Figure 8-1. This template is also used for notification of maintenance
activities. Table 8-1 shows ECS-ASTER GDS Event Notification Message Fields. Table 8-2
shows the mapping between site names and site IDs used in the schema. The Affected Service
Identification Table is shown in Table 8-3, and Figure 8-2 contains the GDS_Header, which will
be required in transmitting the ECS-ASTER GDS Event Notification Message via e-mail.

The following figure and table show the template for ECS-ASTER GDS Event Notfications, the
schema for the template and the associated fields.
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8.4 DAR User Profile

The DAR User Profile message will be sent from ECS to ASTER GDS. The DAR User Profile
message format is TBR. The standard E-mail message header to be used in the transmission of
the DAR User Profile message is provided as Figure 8-2.

# Transfer Schema E-mail Template

Schema: Trouble-Ticket-X{fer

Status 1536870912!:
EventDescription !5368709131:
StatusLog 1536870919!:
Activity 1536870918!:
SourceCreateDate 1536870916!:
SourceCloseDate 15368709201:
SourceTicketld !536870914!:
AffectedSites 1536870917!:
SourceSiteld 15368709211
ContactInformation !536870915!:
DestinationSiteld !536870922!:
AffectedService ITBS!:

Note: A blank line must follow the Schema field.

Figure 8-1. ECS-ASTER GDS Event Notification Message Format
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Table 8-1.

ECS-ASTER GDS Event Notitication Message Schema Fields (1 of 2)

Field

Field iD

Data Type

Size

Values

Definition

Status

538870812

Selection

4

Open, Closad,
Tracking,
Irdormation,
Rejectad

Current status of troubls tickst in its source

“systermn. Note, Aster only issues the Open

and tha Closed status values when sending
to ECS. ECS supports all 5 stalus values.
Reason for a status of Rejected canbe
found in the Statuslog feld.

EventDescription

536870913

Charactar

255

This fiald contains a short description of the
problem. For messages sent by Aster GDS,
the field is formatted with “Segment,
Subsystem, Sarvice, trouble/mairtenance,
Explanation”. See Table 8-3 for a list of
valid service lds. For messages sent by
ECS, the fleld is compietely free form.

SourceTicketld

536870814

Character

15

Trouble ticket id from ficket's source
systam.

Contactinformation

536870915

Character

258

Name, phona, fax, etc. of responsible
person{s) at source site,

SourceCraateDate

536870916

Date/Time

Timestamp when ticke! was created in
source system. GMT

AffectedSites

536870917

Character

255

See table below
for current list of
supported sites.

Space separated list of site ids for sites
affacted by avent. Note, the sending site
may but is not obligated to filt in this field
since the receiving site agrees to forward
the ticket to affected sites.

Activity

536870918

Character

25

If an outage is determined to be from a
planned outage the ticke! will be marked as
such, otherwise it will be marked unplanned.
This field is *NOT* used for scheduling
future planned outages.

Statust.og

536870919

Diary

Uniimited

For messages sent by ECS, this field shall
contain all diagnostic notes and any other
information deemsd important to the
destination site. All related external trouble
tickets received against this problem will ba
included here and marked “nEQSXID:
SourceTicketNumbarn'. The reascn for
rejecting a messages is inchuded here as
well,

ScurceCloseDate

536870920

Date/Time

Timestamp of when source system closed
thair tickat, GMT.

SourceSitald

536870921

Character

30

See table below
for current list of
supported sites.

Site id of site that sent you this ticket. See
Tabla 8-2 for list of site Ids.
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Table 8-1. ECS-ASTER GDS Event Notification Message Schema Fields (2 of 2}

Field Field 1D Data Type Size Values Definition

DestinationSiteld 538870922 | Characler Kis See table below | Site id of sile that you intend to receive this
forcurrentlist of ] tickel. See Table 8-2 for list of sife ids,
supported siles.

AftactedService TES Charactar 30 For messages from Aster GDS, this feidis
blank since the information is embedded in
the EvertDascription fisld.. For messages
from ECS this figld contains a service
identifier. See Table B-3 for a list of valid
sarvice lds,

Table 8-2. Domain Site to Domain ID Mapping

Domain Sites Domain IDs

ASTER GDS ASG
SMC SMC
EQC EQC
GSFC GSF
LaRC LAR
EDC ERC
NSIDC NSC
JPL JPL

ASF ASF
ORNL ORBN
ECS EDF EDF
EDOS EDO
EBnet EBN
NSI NSH
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Table 8-3. Affected Service ldentification Table

Service Description Atffected Service ID
Aster Data Network ADN B
Aster Operation Segment ADS
Data Acquisition and Data Storage (Aster) DADS
Ground System Management System (Aster) GSMS
information Management System (Aster) IMS
Product Generation System (Aster) PGS
5188 (Aster) Si1S5S
ECS Aster Gateway ASGATE
ECS Ingest Server INGEST
ECS Science Data Server SDSRYV
ECS Document Data Server DDSRY
ECS Data Distribution Server DDIST
ECS Order Tracking Server ORDTRHK
ECS DAR Tool DAR
ECS LIM/DIM IMSRV
ECS Advertising Server ADVSRV
Note, the fist of services offered at ASG is incomplete.
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E-mail Conterds Header
BEGIN_OBJECT=GDS_Header
Message Number=123456789;
Ra&ntrantCheck=Yes,;
Sender_1D=GDS;
Receiver_D=ECS
Mode=Qperalion;
Data_Number=0;
EndData_Flag=E;
Send_Date=1888-08-01;
Send_Time=06:56:12.056;
END_OBJECT=GDS_Header;
/* End of GDS Header */
BEGIN_OBJECT=DATA

/* Data Descriptin Area */
END_OBJECT=DATA

 Message Sequential Number 0 ~ 999889988(dec) */
7 Re-entarant Chack Flag "Yes”, "No™ v/

/* Sender ID ECS, GDS Y/
{* Receiver ID ECS, GDS /

f* Operation Mode "Operation”

,"Testt Y

£ Data Sequential Number 0~999999999(dec) /

i End-data Flag "E" or ™ %/

M User DY/

/* Send Date yyyy-mm-dd */

/* Send Time hh:mmiss.msc */

No. Key Contents Value
1 Message_Number Message serial number in seder segment. { "000000000"
A series of Interface sequence is set ~"999999989"(dec)
same number. Values are used cyclically.
2 | ReEntrantCheck if this flag is "Yes", same " *Yes": Check
Message _Number" message can be "No": No Check
skipped in Receiver,
3 | Sender_ID identifier of Sender's ECS, GDS
SegmentSubsystem.
4 Receiver 1D {dentifier of Receiver's Same as Sender_ID
Segment/Subsystem
5 Mode Identifier of Operation Mode / Test Mode. | "Operation” or "Test’
& Data_Number Serial Number in the case there are plural | "000000000"
data. ~"999999999" (dec)
7 | EndData_Flag ldentifier of £nd data in the case there are | ASCII Blank {20hex): all data
plural data. except end one
"E": Last data (including in the
case of there is only 1 data)
8 | Send_Date Date to send message. yyyy:0000-9999
Display with yyyy-mm-dd. mm:01-12
Use GMT. dd:01~28,29,30,31
yyyy: Year
mm: Month
dd: Day
9 | Send_Time Time to send message. hh:00~23
Display with hh:mm:ss.msc. mm:00~59
Use GMT. s5:00~-59
hh: Hour (24hour system) msc:000-~999
mm: Minute Use MSCHf necessary. Set 000
ss: Second i not necessary.
mse: Milli Second

Figure 8-2. Standard E-mail GDS Header
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9. Interface Between ECS GSFC DAAC and GDS
| ADN/DADS for

9.1 Overview

ECS will provide Expedited Data Sets (EDS) to the ASTER GDS for use in evaluating the
operation of the instrument. Expedited Data Sets (EDS) are defined as raw satellite telemetry
processed into time-ordered instrument packets with packets separated into files for a given
downlink contact. The data flow of the EDS is shown in Figure 9-1. The data format and
contents of the EDS are illustrated in the ICD Between EDOS and the EOS Ground System

(EGS).
ECS+ > ASTER GDS
GSFC |
EDOS aac : ADN (GSMS) DADS AOS

FDS Data Information

! EDS Dital

DN (EDS Data Notice)

FDR (EDS Data Request)

EDS

ftp-
Signal File
P
ftp-put
EDS Data Delivery Requirement N
(TBR)
EDS Data -
ftp-get !

Figure 9-1. EDS Data Transmission Diagram
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9.2 EDS Subscription

GSFC DAAC operations will place a subscription to the subscription server, on behalf of the
ASTER GDS, once in the beginning of the mission and/or once at a time defined in an
Operations Agreement between the ASTER GDS and ECS. Each time the GSFC DAAC receives.
an EDS from EDQOS, the subscription will trigger and automatically cause an e-mail message to
be sent to the ASTER GDS DADS, as described below.

9.3 EDS Notification/Request

The GSFC DAAC will automatically notify ASTER GDS DADS each time an ASTER EDS is
received from EDOS. This notification will be in the form of an EDS Data Notification (EDN)
sent via e-mail, over EBnet. The format of the EDN is shown in Table 9-1 and Table 9-2.
ASTER GDS DADS will have the option of ignoring the data notification or requesting EDS
based upon the metadata (time range of coverage) contained in the EDN. This request from
ASTER GDS DADS will be a EDS Data Request (EDR) sent via e-mail, over Ebnet. The format
of the EDR is shown in Table 9-3. Figure 9-2 contains the standard E-mail header to be used
when transmitting the EDN and EDR.

Table 9-1. EDS Data Notification (EDN) Format

Parameter Contents PVi Date} Max Length Value
Type (Bytes)
OQBUECT 'EDS_INFORMATION'

TOTAL_FILE_COUNT | The total number of EDS file. EDS which ASTER Integer 4 1-8999

(DS side required and EDS which NASA side

required is separated 1o another fils.
OBJECT Start of sach EDS information. EDS is made by . - EDS_SPEC

. one UNIX fila.

BEGINNING Date and Time (in GMT} of the first CCSDS packet| date/time 20 yyyy-mm-gdd-Thinmm:ss2Z
DATE/TIME of the EDS.
ENDING_DATETIME | Date and Time {in GMT} of the first CCSDS packet | data/time 20 yyyy-mm-dd-ThhimmissZ

of the EDS,
APID_COUNT Number of APIDs in this EDS fila. ASCH 2 <58
OBJECT Start of APID specification (repeat for sach APID) ASCH 9 'APID_SPEC

APID_IN_EDS Decimal valus of the EDOS ARPID. ASCH 4 See Next Tabls
END_OBJECT End of APID Specification. ASCH g "APID_SPEC!
FILE_ID File name, ASCH 258
FILE_SIZE File size in Bytes, integer 10 42961079
END_CBJECT End of paramaeters for each file group. - - DS _SPEC
END_OBJECT End of EDS information. - - ‘EDS_INFORMATION
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Table 9-2. EDS Data Notitication (EDN) Format

ASTER Data Group

Operation Mode

APIDS in a EDS (in Hex)

VN!#(*E)

Observation

x101, x103

VNIR(2) Observation x111, x113

SWIR Observation x121, x123

TIR Qbservation *x131, x133, x132

YNIR(1) Calibration x105, x107

VNIR{2) Calipration x115, x117

SWiRH Calibration x125, x127

TiR Calibration x135, x137, x136

VNIR(1} Test x109, x108

VNIR(2) Test x118, x11B

SWIR Test x129, x12B

TIR Test X139, x13B, x13A

Table 9-3. EDS Data Request (EDR) Format
Parameter Contents PVL Date Max Length Value
Type (Bytes)

OBJECT ‘EDS_DESINFO'
TOTAL_FILE_COQUNT {The iotal number of EDS file. integer 4 1-5999
OBJECT Start of each file information of - - 'FILE_SPEC’

GSFC DAAC to ftp-put to ASTER
GDS.
FILE_ID File name. ASCI 256
FILE_SIZE Fite size in Byles. integer 10 4.296*10°9
END_OBJECT End of parameters for each file - - 'FILE_SPEC
group.
END_OBJECT End of EDS information. 'EDS_DESINFO!
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£-mail Contents Header

BEGIN_OBJECT=GDS_Header:

Message_Number=123456789,
ReEntrantCheck=Yes;
Sender_ID=GDS;
Receiver_iD=ECS
Mode=0peration;
Data_Number=(;
EndData_Flag=£;
Send_Date=19898-08-01;
Send_Time=06:58;12.056;
END_OBJECT=GDS_Header,
/* End of GDS Header */
BEGIN_OBJECT=DATA
 Data Descriptin Area */
END_OBJECT=DATA

/* Message Sequential Number 0 -~ 985889998(dec) */
/" Re-entarant Check Flag "Yes", "No" */

f* Sender 1D ECS, GDS Y/
/* Receiver I ECS, GDS Y/

/* Operation Mode "Operation™, "Test" */
7 Data Sequential Number 0~899%89999(dec) ™/

/* End-data Flag "E" or ™" */
/* UsertD Y/
{* Send Date yyyy-mm-dd */

/* Send Time hhimm:ss.msc */

No. Key

Contents

Value

1 Message_Number

Message serial number in seder segment.
A series of Interface sequence is set
same number.

"G00000000"
~"399999999"(dec)
Values are used cyclically.

2 ReEntrantCheck

i this flag is "Yes", same "

Message Number" message can be
skipped in Receiver,

*Yes"; Chack
“No"; No Check

3 Sender_ID identifier of Sender's ECS, GDS
Segment/Subsystem.

4 Receiver_ID ldentitier of Receiver's Same as Sender_|D
Segment/Subsystem

5 Mode

identifier of Operation Mode / Test Mode.

“Operation” or "Test"

6 Data_Number

Serial Number in the case there are plural
data.

"006000000"
~"999995999" (dec)

7 | EndData_Fiag

Identifier of End data in the case there are
piural data.

ASCII Blank (20hex): all data
aexcept end one

"E*; Last data (including in the
case of there is only 1 data)

8 Send_Date

Date to send message.
Display with yyyy-mm-dd.
Use GMT.

yyyy: Year

mm: Month

dd: Day

yyyy:0000~9999
mm:01~12
ga:01-28,29,30,31

9 Send_Time

Time to send message.
Display with hhumm:ss.mse.
Use GMT.

hh: Hour {24hour system)
mrm: Minute

ss: Second

msc: Milli Second

hh:00-23
mm:00~59
55.00~59
msc: 000999

Use MSCHf necessary. Set 060
if not necessary.

Figure 9-2. Standard E-mail Header
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9.4 EDS Transmission/Authentication

The EDS file will be transferred from the GSFC DAAC host computer to the ASTER GDS
CSMS ADN FTP server by using standard FTP put protocol. Immediately upon completion of
the FTP of the data file, ECS will transmit a ‘*signal file’ to the same directory on the receiving
host computer. The ‘signal file” will be used by the receiving host to identify the completion of
the file transfer of the EDS data file. The GSFC DAAC host computer will send a standard
UNIX password to ADN ftp for authentication. Registered mail will be used to exchange
passwords for ftp authentication.

9.5 Non-Receipt of EDS

In the event that ASTER GDS does not receive requested data, it will communicate with GSFC
DAAC via phone or e-mail for problem resolution, as documented in Operations Agreement
Between the GSFC DAAC and ASTER GDS SDPS.

9-5 209-CD-002-003



This page intentionally left blank.

8-6 209-CD-002-003



Appendix A. Work-Off Plan

iICD ich 1D ICD tssue Type - Work-off Plan (Task(s) Proj. Risk Assessment**
tssue Para. Prior- Description Resolu-
ity tion Date
t 4.4 A Use of DCE and Karberos Baseiine DCE and 1/15/47 § Closed
for security authentication in | Kerberos; awaiting approval
the EOC is TBR confirmation of export
licenss for Keberps. No
impact to ASTER GDS
developmaent, this is an ECS-
internal issue.
i 4.6.3 Fig B Retationship Meaet with ERSDAC on 12/17- 12/96 Closed
4-6 correspondence of the 12 to resolve issue.
Product Delivery Record lssue was resolved at this
Fila to the Product File rreeting.
Group is TBR
3 4.6 8 Format of PDR - E£CS Ingest is working this $/15/97 | Closed
Thle 4-2 Archive_File_Offset, issue with ERSDAC and
contents, i.e., #of EOFs to anticipates resolving by tha
be skipped, Fila_Type due date.

{Value Column) Science,
Browse, XAR, Granule ID
{max length bytes), XAR 1D,
XAR Type are all TBR

4 4.6 B Format of Data Shipping Vaiue column has been 1/15/97 | Closed
Thie 4-3 Nofice - Volume 1D and deleted.
Create_Date_Tima (Valus
Colurnn) is TBR

5 46389 B Fite Naming Convention of Same as above 12/56 Closed
Thie 4.6 | Lt Products, i.e., ASTER
LiAand ASTERLi1Bin
value column in Product

Levelis TBR
& 4.6.3.10 a Definition of Bar Code ECS is awaiting response from | 2/15/7 | Schedule for completion of
Thie 4.5 Format for Media Delivery to | ERSDAC. interface design may be
EDC - media type (value affacted.

celumn) Reprocessed and
resent D3 Casselie lape is
differant from “E". This value
is 78D
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ich ICo IcD ICD lssue Type - Work-off Plan {Task{s} Proj. Hisk Assessment**
lssue Para, Prior- Description Resolu-
ity tion Date
7 4.3.3 A ERSDAC recommands All reference to Science S/W 12/48 Closed
adding larguage which Caveiopmant and delivery has |
states “File transfers been removed from this
between ECS SDPS and paragraph as agresd by ECS
ASTER GDS SOPS for and ERSDAC.
Science S/'W Dev. &
Delivery are accomplished
through standard ftp”. There
Is no fip connectivity here.
8 ERSDA A Proposed Data Flow This has been determinad by 12/98 Closed
c Definition Tablg, items 21- ECS; is not an interface with
Propose 30 indicate via ftp ERSDAC.
d connection. The EC5 18T
Saction EOC I/F is via the IST toolkit
10 fumished by ECS. The
protocol to transmit data
betweent ECS IST and EOC
is TBD.
9 ERSDA c Proposed Data Flow Inclusion of data flow diagram 1/15/97 | No impact
c Definition Table, items 21- in ICD is TBD. issua has been
Propose 24, There is no requirement | assigred to FOS for
d for FOS to provide resofution.
Section Command Everd History
10 Reports to the AOS - but
this is a generic capability
that is available through the
ECS IST. ECS would prefer
“net” to show this data fow
in the ICD (TBR)
10 | ERSDA A In the proposed Data Flow | BCS ¢onfirmed that these data 12/86 | Closad
c Definition Table (ECSDIS flows are Ebnat.
Propose User access o ASTER
d GDS} items 1-8, indicate
Saction that these data flows shouid
10 be via internat. This is not
correct, these data flows are
via Ebnet.
11 5.8, 5.9, A ERSDAC is considenng ERSDAC is deleting these 12/96 Closed
5.13, delating iICOS2 that has data flows from HCOS82. These
5.14 capability of command changes havs been

execution verification from
ADS. H1CO82 is delated,
these data flows between
AQS and ECS IST will be
deleted. ECS has no issug
with ERSDAC deteting
these interfaces.

incorporatedd into this (CD,
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ich ich IcD ICD Issue Type - Work-off Plan (Task(s) Proj. Risk Agsessment™
lssue Para, Prior- Description Resolu-
ity tion Date
12 8, pags A ERSDAC wanis to make it | MSS is proceeding with the 12/96 | Closed
81, | an SMU responsitifity for asstnplion that SMC
Table 8- notifying affecied ECS sites | operations takes responsibility
1 impacted by a planned for manually filling in
ASTER maintenance AffectedSites fisid of Trouble
activity. The SMC wouid Ticket and torwarding ticket to
have to manually forward impacted sites,
the Trouble Ticket (TTi 1o
sites that are impacted by
an ASTEH maintenance
activity, This issue is TBR.
13 8, Table A Domain Site to Domain 1D Proceeding with MSS proposal 12/96 Ciosed
8-2 Mapping. ASTER asks to o accept this format if ASTER
extend the existing mapping | sends it (since it's a freeform
to include the “Segment, field anyway) but not to send
Subsystem, Services” it. Instead, MSS will include an
provided af the site. ECS AHfectedService fieid
does not concur. This issua | specifying service affected.
is TBR.
14 | 4, Figure C Figure 4-A Data Flow Figure 4a has been deleted 12/96 | Closed
4A Diagram via ECS IST
Toolkit. The diagram
proposad by ERSBDAC is not
entirely correct. The final
recipient of these data flows
(ICOS, IASS, ASM) is still
TBD.
15 | Propose Cc ERSDAC proposed that Gien lona/ESDIS and 12/96 No impact
d Section 10 contain all of the | ERSDAC assigned action to
Section interface diagrams for detarmine which test
10 interface testing. it may be document, if applicable, should
more appropriate to put contain these raferanced
thesa data flow diagrams in | interface diagrams for testing.
a test docurment. This issue
Is TBR.
16 Propose c ECS recommaends that the ERSDAC concurs that DAR 12/96 Closed
d DAR Input Parameter List Input Paramater List is part of
Appendi not be a separale Appendix. | the DAR Cliant AP! List, and

X

Since this information is
contained in Table 1 of the
DAR AP List, a separate
Appendix is not needad.

This issue is TBR.

shouid not be a separate
Appendix in the ICD.
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ich ICD o CD Issue Type - Work-aff Plan {Task{s) Prof. Risk Assesgsmant**
lssue Para. ¢ Prior- Dascription Resgiu-
ity tion Date
17 App. B B ObL Message Keywords This issue wili ba closed 2/15/97 | interface design will be
{Objecis) nests o be 1 pending ERSDAC review of incomplists.
finalized between ECS and | updated QDL Message Status on 1/24/87:
ERSDAC. Keywords containad in Awaiting ERSDAC comments
Appendix B of 12/23 version of from review of updated ODL
ICD. Message Keywords,
18 Appx. E B ASTER L1AAL1B Data ECS Jo Pulkkinen determined 12/96 | Closed.
Format Specification Stored | that ASTER L1A418 Data
in Physicat Media Specification Stored in
THS by ERSDAC Physical Media is adsquately
coverad in Saction 4 of this
ICD and thereforg, a separate
Appendix is not required,
19 46 Fig B Sample Product Delivery ECS {Kari Cox) has confirmed 1/18/97 | Closed
4-7 Record (PDR) PVL -Data that the data type for ASTER
Type=ASTLIA (TBR) isliAandL1B.
20 6.6 B Valids Exchange - Valids Exchange information 1/16/97 | Closed
information about valid has been incorporated into the
formats and definition is 1CD.
TBD.
21 6.7 B | Guide and Guide Searches | Preferrad media is D3 tape 1/15/87 | Closed
- GDS Guide for ASTER will | using standard ECS delivery
be delivered by TBD madia. | records. The information in the
tape delivery record will
ktentify the tape ifems (which
are documentation} Please
note that the implementation of
the document data server in
ECS has been moved to
Release B.1.
22 68 g DAR User Profile Mail MSS reviewed format of DAR 2/18/97 | Schedule for complation of

Formatis TBS

User Profile provided by
EASDAC and prefers notto
build/code a formatted E-mait
message. MSS preference is
to attach a commartab
delimited file to an E-mail
message with the fislds
identifiad in the ASTER
response. {TBR)

interface design may be
affected,
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icDh en o ICD Issue Type - Work-oft Plan {Task{s) Proj. Risk Assessment™
issue Para. Prior- Description Resoiu-
ity tion Date
23 8-3 B #Transter Schema E-mail MSS proposed ECS values for | 2/15/97 | Interface design will be
Fig -1 Template - AffectedService | this fisld and Subrhiitéd for incomplete and could afact
is TBD architect office/subsystem scheduta for completion of
review,; response from review design,
is pending. ERSDAC
indicated that their services list
was incomplete but ECS has
not received any ravisions
from thern. (TBR}
24 |1 83 Thie a AHactedService - TBS MSS proposad ECS values for | 2/15/97 | intarface design will be
8.2 this field and submitied for incomplete and could affect
architect office/subsystern schedute for completion of
reviaw, response from review design.
is pending. ERSDAC
indicated that their services list
was incompiete but ECS has
not received any revisions
from them. (TBR)
25 8 TBLs B Contents of Tables 9-1 and | ECS/Shankar Rachakonda will | 2/15/97 | Interfaca design wili be
8-1 and 9-2 are 78S review and revise these tablas incomplete and may affact
G2 1o Include Construction Record schedule for completion.
and all other files which wilt be
transterred with the EDS.
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1Ico IcD o 1CD tssue Type - Wark-off Plan {Task(s} Proj. Hisk Asgsessment**
lssue Para. Pt:or- Description Resolu-
ity tion Date
26 App. B B ACKNOWLEDGE - This issus is being agressively | 2/15/97 | Interface design will be
- Bynopsis, Parert Group, worked by both ECS and incomplets,

* Kaywrd

ODL Type TBD
ALTHENTICATION_ID -
Synopsis, ODL Type, Max
Length TBD
CONTENT_NAME -
Synopsis, Child Group(s),
ODL Type TBD
FORMAT_ID Synopsis,
Chitd Group(s), ODL Type
TBD
INITIATOR_REQUEST_ID -
Max Langth TBS
NUMBER_COF_MEDIA_FO
RMAT - Synopsis, Child
Groupis), ODL Type TBD
CRDER_STATUS_INFO -
Synopsis, ODL Type TBD
PRICE_COMMENT -
Synopsis, OOL Type, Max
Length TBD
PROCESSING_DATA_CEN
TER - Synopsis, Child
Group(s], ODL Type TBD
QUADRANT_CLOUD_COV
ERAGE - QDL Type TBS
RECEIVE _DATE -
Synopsis, Child_Group(s),
QDL Type T8O
REQUESTER_ID -
Synopsis, Child_Group{s),
ODL Type TBD
SENSOR_TYPE - Synopsis,
Child_Group(s), QDL Type
TBD

VERSION -Synopsis, ODL
Typa, Max Length TBD
XAR_ID - Max Length TBS
XHAIRS - Synopsis, QDL
Type. Max Length TBD

SERVICE STATE TABLE

Process Product Status
Raquest, TX Product Status
Inifo, Process Product
Cancel Request, TX
Product Cancel Responss,
Process Price Estimate
Request, TX Price Estimate
Fleasalt

ERSDAC and is progressing
toward compiletion.
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ep Co Heds) ICD Isaue Type - Work-off Plan (Task(s) Proj. Risk Assesament™
lasue Para. Prior- Description Resofu-
ity tion Date
27 Table B Granuls_iD, Awaiting response from 2/15/87 | Schedule for complation of
4.2 XAR_INFO_COUNT, ERSUAC, interface design could be
’ XAR_ID and XAR_TYPE - aftacted.
Maximum Length (Bytas)
and Value are TBR
28 Section c ECS implemantation of ECS administrative issue that 201497 | Schedule for completion of
4-9 and expedited data requirement | is aggrassively being worked. interface design could be
g is contingent upon approval affected.
of ESD#27.

* Issue Priotity Definition:

A = Design impact; e.g., unresolved interface.

B = Minimal design impact; e.g., content or format of a specific field

unresolved.
C = No design impact - administrative detail; e.g., reference document #

not available,

“* Risk Assessment Dafinition:

1 - Risk if issue Is not resolved by CDR

2 - Hisk If issue is not resolved by projected resolution date
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Appendix B. ODL Message Keywords (Objects)

B.1 ODL Message Keywords

This section identifies and defines each of the ODL Message keywords corresponding to the
ODL descriptions provided in Section 6 of this document. Each keyword is defined, as
applicable, in terms of synopsis (short English-Language description of the keyword), parent
groups, children, ODL type [e.g., integer, real, date, string, aggregate (i.e., the keyword object
contains children), symbol, sequence siring (i.e.,  or more strings entered on separate lines), and
character string.], maximum gva}ue_} length, and possible values. If no possible values are
specified, then any possible value for the stated ODL type is legal. For example, an
ACCOUNT_NUMBER may be any string up to 80 characters. The ODL keywords described in
this section are derived from the "Messages and Development Data Dictionary - VO and Release
A Message Passing Protocol Specification,” 9/95. Section B.2 provides the ODL message
keywords which are ASTER GDS extensions to the VO ODL specification, and section B.3
provides the Server State Table.

Keyword: ACCOUNT_NUMBER

Synopsis: Account identifier provided by a DAAC.
Parent Group{s): VALID_ACCOUNTS

ODL Type: String

Maximum Length: 80

Note: ASTER GDS does not return this keyword, as this Parent Group is
(VALID_ACCOUTS)*.

Keyword: ADDRESS
Synopsis: Address information can be entered using three lines.

Parent Group(s): [BILLING_ADDRESS], CONTACT_ADDRESS, [SHIPPING_ADDRESS],
[DAAC_CONTACT_ADDRESS], DATA_SET_CONTACT

ODL Type: Sequence String
Field length: 32 x 3 (96)

Keyword: ACKNOWLEDGE

Synopsis: Message group used to acknowledge chunks of an Inventory Results transfer
Parent Group(s): Not used

Child group(s)y: MESSAGE_ID, MONITOR, VERSION

ODL Type: Aggregate

Keyword: APPROX_COST

Synopsis: Estimated cost for the selected data package.
Parent Group(s): MEDIA_FORMAT

ODL. Type: Real
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Maximum Length: 16
Possible value(s): 0.0 to 9999999999999.99

Note: Though APPROX_COST is a mandatory keyword, ASTER GDS can not provide the
value of this keyword.

Keyword: AUTHENTICATOR

Synopsis: Encrypted value from authentication key, last name, first name. Passed with every
request {if authentication key is not blank).

Parent Group(s): [BROWSE_REQUEST], [PRODUCT_REQUEST],
[INVENTORY_SEARCH], [DIRECTORY_SEARCH], QUIT

ODL Type: String

Maximum Length: 16

Note: This keyword is not used between ECS and ASTER GDS.

Keyword: BALLANCE

Synopsis: Dollar amount remaining for a particular account.
Parent Group(s): [VALID_ACCOUNTS]

ODL Type: Real

Maximum Length: 16

Note: ASTER GDS does not return this keyword.

Keyword: BILLING_ADDRESS
Synopsis: Billing address for data order.
Parent Group(s): [PRODUCT_REQUEST]

Child Group(s): CITY, [EMAIL], [FAX], FIRST_NAME, [MIDDLE_INITIAL},
LAST_NAME, PHONE, [STATE], COUNTRY, [ZIP], [TITLE}, [ORGANIZATION],
{ADDRESS]

ODL Type: Aggregate

Keyword: BROWSE_GRANULES

Synopsis: granule(s) request

Parent Group(s): BROWSE_REQUEST

Child Group(s): DATASET_ID, GRANULE_ID
ODL Type: Aggregate

Keyword: BROWSE_ONLY

Synopsis: Only granules with associated browse images should be returned from the
INVENTORY_SEARCH.

Parent Group(s): [INVENTORY_SEARCH}]}
ODL Type: Symbol
Maximum Length: 1
Possible value(s): Y

Keyword: BROWSE_PRODUCT_DESCRIPTION
Synopsis: Data set specific browse product (image) description
Parent Group{(s): [DATASET]
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ODL Type: Sequence String
Maximum Length: 80

Keyword: BROWSE_REQUEST

Synopsis: Provide information for obtaining browse image

Child Group(s): BROWSE TYPE, MESSAGE_ID, MONITOR group, CONTACT_ADDRESS
group, BROWSE_GRANULES group, [AUTHENTICATOR]}, DATA_CENTER_ID,
VERSION group, [ECS_AUTHENTICATOR], USER_AFFILIATION

ODL Type: Aggregate

Keyword: BROWSE_TYPE
Synopsis: Type of delivery for browse image
Parent Group(s): BROWSE_REQUEST, [GRANULE]
ODL Type: Symbol
Maximum Length: 8
Possible value(s): Y I N | FTP_Only
Notes:
If Y is in a request, then = 'send integrated browse'.
If Y is in a granule, then = 'available in integrated browse'.
If N is in a granule, then = 'not available'.
If FTP is in granule, then = 'available only as FTP".
Note: For ASTER GDS only Integrated Browse is utilized.

Keyword: CAMPAIGN
Synopsis: Name of campaign/project that gathered data.

Parent Group(s): [DIRECTORY_SEARCH], [DATASET], [GRANULE],
[INVENTORY_SEARCH]

ODL Type: Sequence_String
Maximum Length: 80

Keyword: CATEGORY

Synopsis: Affiliation category for a user
Parent Group(s): USER_AFFILIATION
ODL Type: String

Maximum Length: 7

Possible value{s): USA, NOT USA

Keyword: CENTROID_LAT
Synopsis: Used for part of center point coordinate in the case where a granule is described as a

polygon.
Parent Group(s): POLYGON_LOC group for INVENTORY_RESULTS

ODL Type: Real
Maximom Length: 8
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Keyword: CENTROID_LON

Synopsis: Used for part of center point coordinate in the case where a granule is described as a
polygon.

Parent Group(s): POLYGON_LOC group for INVENTORY_RESULTS

ODL Type: Real

Maximum Length: 8

Keyword: CITY
Synopsis: Name of the city of the associated address

Parent Group(s): BILLING_ADDRESS, CONTACT_ADDRESS, SHIPPING_ADDRESS,
DAAC_CONTACT_ADDRESS

ODL Type: String
Maximum Length: 30
Possible value(s): any string

Keyword: COMMENT

Synopsis: Data Center provided information about corresponding granule or data set.
Parent Group(s): [DATASET], [GRANULE], PACKAGE

ODL Type: Sequence String

Maximum Length: 60

Possible value(s): any string

Keyword: CONTACT_ADDRESS
Synopsis: The address portion of a user's contact information.
Parent Group(s): BROWSE_REQUEST, PRODUCT_REQUEST

Child Group(s): CITY, EMAIL, [FAX], FIRST_NAME, [MIDDLE_INITIAL], LAST_NAME,
PHONE, [STATE], COUNTRY, [ZIP], [TITLE], ORGANIZATION, ADDRESS

ODL Type: Aggregate

Keyword: CONTACT_NAME

Synopsis: Name of contact for current order fulfillment.
Parent Group(s): DAAC_CONTACT_ADDRESS

ODL Type: String

Keyword: COUNTRY
Synopsis: The name for the country of the associated address

Parent Group(s): SHIPPING_ADDRESS, BILLING_ADDRESS, CONTACT_ADDRESS,
DAAC_CONTACT_ADDRESS

ODL Type: String
Maximum Length: 30

Keyword: DAAC_CONTACT_ADDRESS

Synopsis: The Data Center's User Services Office contact information.
Parent Group(s): PRODUCT_RESULT group
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Child Group(s): CONTACT_NAME, ORGANIZATION, [ADDRESS], CITY, [STATE], {ZIP],
COUNTRY, PHONE, [FAX], [EMAIL]

ODL Type: Aggregate

Keyword: DATA_CENTER_ID

Synopsis: Acronym form of the name of data center transmitting message.

Parent Group(s): DIRECTORY_RESULT, INTEGRATED_BROWSE_RESULT,
INVENTORY_RESULT, PRODUCT_RESULT, PRODUCT_REQUEST, PACKAGE,
BROWSE_REQUEST, [QUIT], PRODUCT_STATUS_INFO,
PRICE_ESTIMATE_REQUEST, PRICE_ESTIMATE_RESULT,
PRODUCT_CANCEL_RESULT

ODL Type: Sequence String
Maximum Length: 10

Keyword: DATASET
Synopsis: Group to describe a data set and associated granules from the result set
Parent Group(s): DIRECTORY_RESULT, INVENTORY_RESULT

Child group(s) of DIRECTORY_RESULT: [DATA_SET_CONTACT group], DATASET_ID,
DATASET_SUMMARY, DISCIPLINE, {SENSOR_NAME)], [SOURCE_NAME],
(SPATIAL_COVERAGE group], [START_DATE], [STOP_DATE], TERM, TOPIC,
VARIABLE

Child group(s) of INVENTORY_RESULT: [BROWSE_PRODUCT_DESCRIPTION],
[CAMPAIGN], [COMMENT], DATASET_ID, [DAY_NIGHT], [GRANULE],
IMD_ENTRY_ID], [INUMBER_OF_GRANULE_HITS], [PACKAGE],
[PARAMETER], [PROCESSING_LEVEL}], [SENSOR_NAME], [SOURCE_NAME],
[RESTRICTION], STATUS_CODE, [VALID_ACCOUNTS]

ODL Type: Aggregate

Keyword: DATASET_ID
Synopsis: Name(s) of valid IMS data set(s)

Parent Group(s): DATASET, [DIRECTORY_SEARCH], DIRECTORY_RESULT, IMAGE,
[INVENTORY_SEARCH], PACKAGE, PRODUCT_DELIVERY,
SUB_REQUEST_STATUS_INFO, BROWSE_GRANULES

ODL Type: Sequence String
Maximum Length: 80

Keyword: DAY_NIGHT

Synopsis: Data gathered during "day" or "night”

Parent Group(s): [GRANULE], [DATASET], [INVENTORY_SEARCH]
ODL Type: Symbol

Maximum Length: 1

Possible value(s):: DIN

Note: DATASET unique and is under review.

Keyword: DIRECTORY_RESULT
Synopsis: Provides result of directory level query against data center.
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Child Group(s): DATA_CENTER_ID, DATASET Group, MESSAGE _ID, MONITOR group,
NUMBER_OF_DATASETS, STATUS_CODE, [STATUS_CODE_COMMENT],
VERSION

ODL Type: Aggregate
Note: DIRECTORY_RESULT is returned by only ECS.

Keyword: DIRECTORY_SEARCH
Synopsis: Provides data for directory level search of data center

Child Group(s): [DATASET_ID], MESSAGE_ID, MONITOR group, [RANGE_LOC group],
[CAMPAIGN], [PARAMETER], [SENSOR_NAME], [SOURCE_NAME],
[START_DATE], [STOP_DATE], [AUTHENTICATOR}, [ECS_AUTHENTICATOR],
VERSION

ODL Type: Aggregate
Note: DIRECTORY_SEARCH is requested by only ASTER GDS users.

Keyword: EAST_LONGITUDE

Synopsis: Eastern most longitude for an area on the globe
Parent Group(s): RANGE_LOC

ODL Type: Real

Maximum Length: 9

Possible value(s): -180.0000 to +180.0000

Keyword: ECS_AUTHENTICATOR
Synopsis: Optional in every outgoing client message. Used for interfacing with ECS registration.

Parent Group(s): [INVENTORY_SEARCH], BROWSE_REQUEST],
[PRODUCT_REQUEST], [DIRECTORY_SEARCH], {QUIT]

ODL Type: String
Maximum Length: 100

Keyword: EMAIL

Synopsis: Internet e-mail address for associated person

Parent Group(s): [BILLING_ADDRESS], CONTACT_ADDRESS, [SHIPPING_ADDRESS],
[DAAC_CONTACT_ADDRESS], DATA_SET_CONTACT

ODL Type: String

Maximum Length: 128

Possible value(s): any string

Keyword: ERROR

Synopsis: Data Center provided freetext information about VALID_ACCOUNTS details.
Provides multiple line of information.

Parent Group(s): [VALID_ACCOUNTS]

ODL Type: Sequence string

Maximum Length: 80

Note: ASTER GDS does not return this keyword.
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Keyword: FAX
Synopsis: FAX phone number for associated person

Parent Group(s): [BILLING_ADDRESS], [CONTACT_ADDRESS], [SHIPPING_ADDRESS],
[DAAC_CONTACT_ADDRESS], [DATA_SET _CONTACT]

ODL Type: String
Maximum Length: 22
Possible value(s): any string

Keyword: FIRST_NAME
Synopsis: The user's first name

Parent Group(s): BILLING_ADDRESS, CONTACT_ADDRESS, SHIPPING_ADDRESS,
{DATA_SET_CONTACT]

ODL Type: String
Maximum Length: 20
Possible value(s): any string

Keyword: FORMAT_ID

Synopsis: Description of one possible media distribution format for delivering selected data,
One of the FORMAT IDs listed in the group MEDIA_FORMAT of PACKAGE group in
a INVENTORY _RESULT must be returned for ordering that package.

Parent Group(s): MEDIA_FORMAT

ODL Type: String

Keyword: GLOBAL_GRANULE
Synopsis: Granule has global coverage
Parent Group(s): GRANULE

ODL Type: Symbol

Maximum Length: 1

Possible value(sh: Y

Note: This keyword maybe used to replace a LOC group if the granule indeed has global
coverage. ’

ASTER GDS has no granule which has global coverage so far.

Keyword: GLOBAL_GRANULES_ONLY

Synopsis: Only global granules should be returned in the result.
Parent Group(s): INVENTORY_SEARCH

ODL Type: Symbol

Maximum Length: |

Possible value(s): Y

Note: ASTER GDS has no granule which has global coverage so far.

Keyword: GRANULE

Synopsis: Collection of metadata about data granule
Parent Group(s): DATASET
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Child Group(s): [BROWSE_TYPE], GRANULE_ID, [PARAMETER], POINT_L.OC group,
POLYGON_LOC group, [PROCESSING_LEVEL], RANGE_LOC group,
[SENSOR_NAME], {[SOURCE_NAME], START_DATE, STOP_DATE,
[CAMPAIGN], [COMMENT], [DAY _NIGHT], GLOBAL_GRANULE,
[PACKAGE_ID], [SCENE_CLOUD_COVERAGE],
[QUADRANT_CLOUD_COVERAGE], [XAR_ID]

ODL Type: Aggregate N/A

Notes:

1. One and only one of the groups or keywords defining spatial coverage of the granule is
required.

2. PARAMETER and CAMPAIGN are required if provided in the
INVENTORY_SEARCH, except for the ASTER GDS.

3. If SENSOR_NAME and SOURCE_NAME are not given the DATASET level,
SENSOR_NAME and SOURCE_NAME must be given at the GRANULE level.

Keyword: GRANULE_ID

Synopsis: Granule's ID from Inventory

Parent Group(s): BROWSE_REQUEST, GRANULE, IMAGE
ODL Type: String

Maximum Length: 50

Possible value(s): any string

Keyword: GRANULE_LIMIT

Synopsis: Number of granules requested per data set
Parent Group(s): INVENTORY_SEARCH

ODL Type: Integer

Maximum Length: 10

Possible value(s): 1 to 2147483647

Keyword: IMAGE

Synopsis: Provides attributes of an image

Parent Group(s): INTEGRATED_BROWSE_RESULT

Child Group(s): DATASET_ID, GRANULE_ID, IMAGE_ID, IMAGE_SIZE
ODL. Type: Aggregate

Keyword: IMAGE_ID

Synopsis: Image identifier from Data Center
Parent Group(s): IMAGE group

ODL Type: String

Maximum Length: 30

Possible value(s): any string

Keyword: IMAGE_SIZE
Synopsis: Image size in bytes
Parent Group(s): IMAGE group
ODL Type: String
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Maximum Length: 10
Possible value{s): 1 to 2147483647

Keyword: IMS_STAFF

Synopsis: Sent with every client message. Usually blank unless the client was run by a member
of the IMS Staff. It comes from the IMS staff environment variable (shell set).

Parent Group(s): [VERSION]

ODL Type: String

Note: ASTER GDS does not return this keyword.

Keyword: INFO_PROMPT

Synopsis: Data Center-supplied string to describe use of 'additional info’ on the Order screen.
Parent Group(s): [PACKAGE]

ODL Type: String

Maximum Length: 80

Note: ASTER GDS does not return this keyword.

Keyword: INITIAL_USER_KEY

Synopsis: Set by shell for Data Center hosted clients. Original password used at the Data Center
when first registering a user.

Parent Group(s): [PRODUCT_REQUEST]

ODL Type: String

Maximum Length: 12

Note: This keyword is not used between ECS and ASTER GDS.

Keyword: INTEGRATED_BROWSE_RESULT
Synopsis: Provides result of BROWSE_REQUEST

Child Group(s): DATA_CENTER_ID, IMAGE group, MESSAGE_ID, MONITOR Group,
STATUS_CODE, [ILAST_BROWSE], VERSION

ODL Type: Aggregate

Keyword: INVENTORY_RESULT

Synopsis: Provides result set from inventory query

Child Group(s): DATA_CENTER_ID, MESSAGE_ID, MONITOR group,
[NUMBER_OF_DATASETS], STATUS_CODE, [DATASET group],
[UNMAPPED_FIELD], {[STATUS_CODE_COMMENT], [PACKAGE], VERSION

ODL Type: Aggregate

Keyword: INVENTORY_SEARCH

Synopsis: Provides data to perform inventory query

Child Group(s): GRANULE_LIMIT, MESSAGE_ID, MONITOR group, [BROWSE_ONLY],
[CAMPAIGN,] [DATASET_ID], [DAY_NIGHT]}, GLOBAL_GRANULES_ONLY,
[PARAMETER], POINT_LOC group, POLYGON_LOC group,
[PROCESSING_LEVEL], RANGE_LOC group, [SENSOR_NAME],
[SOURCE_NAME], [START_DATE], [START_DAY_OF_YEAR], [STOP_DATE],
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[STOP_DAY_OF_YEAR], [AUTHENTICATOR], [ECS_AUTHENTICATOR],
[XAR_ID], [CLOUD_COVERAGE], XHAIRS, VERSION

ODL Type: Aggregate

Note: For Requests Originating from ASTER GDS users, one and only one type of spatial
coverage is required.in the INVENTORY_SEARCH group and at least one of the
DATASET_ID, SENSOR_NAME, or PARAMETER keywords.

For Requests Originating from ECS users, one type of spatial coverage is required in the
INVENTORY_SEARCH group and at least one of the DATASET_ID or
SENSOR_NAME keywords. Because ASTER GDS might not define values of
"PARAMETER", ASTER GDS Product Search by "PARAMETER" was eliminated.

Keyword: LAST_NAME
Synopsis: The user’s last name.

Parent Group(s): BILLING_ADDRESS, CONTACT_ADDRESS, SHIPPING_ADDRESS,
[DATA_SET_CONTACT]

ODL Type: String
Maximum Length: 20

Keyword: LAST_BROWSE

Synopsis: Used in integrated browse to indicate the last browse in a series has not been received.
Parent Group(s):[INTEGRATED_BROWSE_RESULT]

ODL Type: Symbol

Maximum Length: 1

Possible values: 0, 1

Note: If LAST_BROWSE = 0, then the final file of the integrated browse has not been
transmitted.

If LAST_BROWSE = 1, when the last browse file is transmitted.

Keyword: LATITUDE

Synopsis: Latitude for a point on the globe.

Parent Group(s): POINT_LOC, POLYGON_LOC, XHAIRS
ODL Type: Sequence Real

Maximum Length: 8

Possible value(s): -90.0000 to +90.0000

Keyword: LATITUDE_DISTANCE

Synopsis: Degrees separating center point and latitude corner point.
Parent Group(s): XHAIRS

ODL Type: String

Maximum Length: 9

Keyword: LONGITUDE

Synopsis: Longitude for a point on the globe.

Parent Group(s): POINT_LOC, POLYGON_LOC, XHAIRS
ODIL. Type: Sequence Real
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Maximum Length: 9
Possible value(s): -180.0000 to +180.0000

Keyword: LONGITUDE_DISTANCE

Synopsis: Degrees separating center point and longitude corner point.
Parent Group(s): XHAIRS

ODL Type: String

Maximum Length: 10

Keyword: MAP_PROJECTION_TYPE

Synopsis: Map projection type selected by the user.

Parent Group(s): POLYGON_LOC group for INVENTORY_SEARCH
ODL Type: String

Maximum Length: 80

Possible value(s): PLATE_CARREE, NORTH_POLAR_STEREOGRAPHIC,
SOUTH_POLAR_STEREOGRAPHIC

Keyword: MD_ENTRY_ID

Synopsis: Global Change Master Directory Entry ID
Parent Group(s): [DATASET]

ODL Type: String

Maximum Length: 31

Possible value(s): any string

Keyword: MEDIA_FORMAT

Synopsis: Media distribution format for delivering selected data.

Parent Group(s): MEDIA, MEDIA_TYPE, SUB_REQUEST_STATUS_INFO
Child Group(s): APPROX_COST, FORMAT _ID

ODL Type: String, Aggregate (see note)

Maximum Length: 30, group (see note)

Note: MEDIA_FORMAT is used in two contexts:

1. Under MEDIA group and SUB_REQUEST_STATUS_INFO group, the values are
user selected identifying the distribution format for delivery of the data.

2. Under MEDIA_TYPE group this are subgroup names.

Keyword: MEDIA_TYPE
Synopsis: The distribution media for delivering selected data.

Parent Group(s): MEDIA, PACKAGE, PROCESSING_OPTIONS,
SUB_REQUEST_STATUS_INFO

Child Group(s): TYPE_ID, NUMBER_OF_MEDIA_FORMAT, MEDIA_FORMAT
ODL Type: String, Aggregate (see note)

Maximum Length: 20, group (see note)

Note: MEDIA_TYPE is used in two contexts:

1. Under MEDIA group and SUB_REQUEST _STATUS _INFO group, the values are
user selected identifying the distribution format for delivery of the data.
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2. Under PROCESSING_OPTIONS and PACKAGE group this are subgroup names.
Note: MEDIA_TYPE is a child of PACKAGE in the INVENTORY _RESULT message.

Keyword: MESSAGE_ID
Synopsis: Identifier used to track messages.

Parent Group(s): BROWSE_REQUEST, DIRECTORY_RESULT, DIRECTORY_SEARCH,
INTEGRATED_BROWSE_RESULT, INVENTORY_RESULT,
INVENTORY_SEARCH, PRODUCT_REQUEST, PRODUCT_RESULT,
ACKNOWLEDGE, QUIT, PRODUCT_STATUS_REQUEST,
PRODUCT_STATUS_INFO, PRICE_ESTIMATE_REQUEST,
PRICE_ESTIMATE_RESULT, PRODUCT_CANCEL_REQUEST,
PRODUCT_CANCEL_RESULT

ODL Type: String

Maximum Length: 30

Possible value(s): any string

Note: Generated by Gaea, the IMS client software.

Keyword: MIDDLE_INITIAL

Synopsis: One letter initial for the user's middle name.

Parent Group(s): [BILLING_ADDRESS], [CONTACT_ADDRESS],
[SHIPPING_ADDRESS], [DATA_SET_CONTACT]

ODL Type: String

Maximum Length: 1

Keyword: MONITOR
Synopsis: Collection of performance statistics.

Parent Group(s): BROWSE_REQUEST, DIRECTORY_RESULT, DIRECTORY_SEARCH,
INTEGRATED_BROWSE_RESULT, INVENTORY_RESULT,
INVENTORY_SEARCH, PRODUCT_REQUEST, PRODUCT_RESULT,
ACKNOWLEDGE, QUIT, PRODUCT_CANCEL_REQUEST,
PRODUCT_CANCEL_RESULT, PRODUCT_STATUS_REQUEST,
PRODUCT_STATUS_INFO, PRICE_ESTIMATE_REQUEST,
PRICE_ESTIMATE_RESULT

Child Group(s): [RX_CLIENT], [RX_SERVER], TX_CLIENT, [TX_SERVER]
ODL Type: Aggregate
Maximum Length: 84

Keyword: NORTH_LATITUDE

Synopsis: Northern most latitude for an area on the globe.
Parent Group(s): RANGE_LOC

ODL Type: Real

Maximum Length: 8

Possible value(s): -90.0000 to +90.0000

Keyword: NUMBER_OF_DATASETS
Synopsis: Number of data sets included in query result set.
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Parent Group(s): DIRECTORY_RESULT, [INVENTORY_RESULT]
ODL Type: Integer

Maximum Length: 10

Possible value(s}: | to 2147483647

Keyword: NUMBER_OF_GRANULES

Synopsis: The number of granules included in the package.

Parent Group(s): PACKAGE , [SUB_REQUEST _STATUS_INFO]
ODL Type: Integer

Maximum Length: 10

Possible value(s): 1 to 2147483647

Keyword: NUMBER_OF_GRANULE_HITS

Synopsis: Number of granules from this data set included in query result set.
Parent Group(s): [DATASET]

Child Group(s):

ODL Type: Integer

Maximum Length: 10

Possible value(s): 1 to 2147483647

Keyword: NUMBER_OF_MEDIA_TYPE

Synopsis: Indicates how many media choices are available.
Parent Group(s): PROCESSING_OPTIONS

ODL Type: Integer

Maximum Length: 10

Possible value(s): 1 to 2147483647

Keyword: NUMBER_OF_MEDIA_FORMAT

Synopsis: Number of MEDIA_IDs in the following MEDIA_FORMAT group.
Parent Group(s): MEDIA_TYPE

ODL Type: Integer

Keyword: NUMBER_OF_OPTIONS

Synopsis: Indicates how many processing options are available.
Parent Group(s): PACKAGE

ODL Type: Integer

Maximum Length: 10

Possible value(s): 1 to 2147483647

Keyword: OPTION_ID

Synopsis: The valid valoe for selected processing options.
Parent Group(s): PROCESSING_OPTIONS

ODL Type: String
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Keyword: ORGANIZATION
Synopsis: Additional address information, e.g., NASA.

Parent Group(s): CONTACT_ADDRESS, DAAC_CONTACT_ADDRESS,
[BILLING_ADDRESS], [SHIPPING_ADDRESS]

ODL Type: String :
Maximum Length: 60

Keyword: PACKAGE
Synopsis: The collection of granules or data which can be ordered from an archive.
Parent Group(s): INVENTORY_RESULT, DATASET

Child Group(s): DATA_CENTER_ID, DATASET_ID PACKAGE_ID, COMMENT,
NUMBER_OF_GRANULES, NUMBER_OF_OPTIONS, PROCESSING_OFPTIONS,
[INFO_PROMPT], MEDIA_TYPE

ODL Type: String

Notes:

1. OPTION 1: for use when all package information is sent for the whole inventory result
and is sent before the first DATASET group (disfavored and may not be implemented).

2. OPTION 2: for use when package information is sent in front of each relevant data set
group.

3. OPTION 3: for use when package information is sent within each relevant data set group

and before the granule group(s).

Keyword: PACKAGE_ID

- Synopsis: Names of valid IMS distributed products. If the package information is the same for all
granules in the data set and there is one product per granule, then use the character ™*' for
the PACKAGE_ID.

Parent Group(s): [GRANULE], PACKAGE, PRODUCT_DELIVERY
ODL Type: Sequence String
Maximum Length: 50

Keyword: PACKAGE_SIZE

Synopsis: The size of the package in bytes of data.
Parent Group(s): PROCESSING_OPTIONS

ODL Type: Integer

Maximum Length: 10

Possible value(s): 1 to 2147483647

Keyword: PARAMETER
Synopsis: Valid value that is a geophysical term associated with a data set or granule.

Parameters for product generation

Parent Group(s): [DATASET], [DIRECTORY_SEARCH]}, [GRANULE],
[INVENTORY_SEARCH], PRODUCT_GENERATION

Child Group: PGR_CODE, PGR_VALUE
ODL Type: Aggregate (see note)
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Notes:

1. PARAMETER is required in the DATASET or GRANULE groups of the
INVENTORY_RESULT group.

2. PARAMETER can be given in the DATASET group if and only if the value of
PARAMETER is the same for ali the GRANULES in the DATASET group.

3. PARAMETER is used in two contexts

- Under DATASET, DIRECTORY_SEARCH, GRANULE and
INVENTORY_SEARCH group, the values is a geophysical term associated with a
data set or granule.

- Under PRODUCT_GENERATION group this is subgroup name.

4. ASTER GDS might not define values of "PARAMETER”. So ASTER GDS Product
Search by "PARAMETER" was eliminated.

Keyword: PHONE

Synopsis: Voice telephone number of associated person.

Parent Group(s): BILLING_ADDRESS, CONTACT_ADDRESS,
SHIPPING_ADDRESS, DAAC_CONTACT_ADDRESS, DATA_SET_CONTACT
ODL Type: String

Maximum Length: 22

Possible value(s): any string

Keyword: POINT_LOC

Synopsis: Single point on the globe.

Parent Group(s): GRANULE, INVENTORY_SEARCH
Child Group(s): LATITUDE, LONGITUDE

ODL Type: Aggregate

Keyword: POLE_INCLUDED

Synopsis: Pole is included in described search area.

Parent Group(s): [POLYGON_LOC]

ODL Type: Symbol

Maximum Length: 1

Possible value(s): NI 8

Note: If not included in the location group then no pole included in region.

Keyword: POLYGON_LOC
Synopsis: Group of four latitude longitude pairs describing an area on the globe.
Parent Group(s): GRANULE, INVENTORY_SEARCH

Child Group(s) of GRANULE: LATITUDE, LONGITUDE, [POLE_INCLUDED],
CENTROID_LAT, CENTROID_LON

Child Group(s) of INVENTORY_SEARCH: LATITUDE, LONGITUDE, [POLE_INCLUDED],
MAP_PROJECTION_TYPE, TANGENT_LATITUDE, TANGENT_LONGITUDE

ODL Type: Aggregate

Keyword: PROCESSING_LEVEL
Synopsis: Level to which data has been processed.
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Parent Group(s): [GRANULE] [DATASET], [INVENTORY_SEARCH]
ODL Type: Symbol

Maximum Length: 2

Possible value(s): 0, 1, 1a, 1b,1 2,3, 4

Noté: DATASET unique, currently under review

Keyword: PROCESSING_OPTIONS
Synopsis: User requested processing of GRANULE to produce a product.
Parent Group(s): PACKAGE

Child Group(s): OPTION_ID, PACKAGE_SIZE, NUMBER_OF_MEDIA_TYPE,
MEDIA_TYPE

ODL Type: Sequence String
Maximum Length: 30

Keyword: PRODUCT_REQUEST
Synopsis: Provides data for product request.

Child Group{s): [BILLING_ADDRESS group], CONTACT_ADDRESS group,
DATA_CENTER_ID, MESSAGE_ID, MEDIA group, MONITOR group,
[SHIPPING_ADDRESS group], USER_AFFILIATION group,
INITIATOR_REQUEST_ID, [AUTHENTICATOR], [ECS_AUTHENTICATOR],
{INITIAL_USER_KEY], VERSION

ODL Type: Aggregate

Keyword: PRODUCT_RESULT

Synopsis: Group of information including Data Center contact information acknowledging a
product request.

Child Group(s): DATA_CENTER_ID, MESSAGE_ID, MONITOR group, STATUS_CODE,
[STATUS_CODE_COMMENT], DAAC_CONTACT_ADDRESS, VERSION

ODL Type: Aggregate

Keyword: PROTOCOL_VERSION

Synopsis: Version of message passing protocol, e.g., 3.5.
Parent Group(s): VERSION

ODL Type: Real

Keyword: QUIT
Synopsis: Termination message.

Child Group(s): MESSAGE_ID, [DATA_CENTER_ID], STATUS_CODE,
[STATUS_CODE_COMMENT], [AUTHENTICATOR], [ECS_AUTHENTICATOR},
MONITOR, VERSION

ODL Type: Aggregate
Keyword: RANGE_LOC

Synopsis: Group of maximum and minimum latitudes and longitudes describing an area.
Parent Group(s): DIRECTORY _SEARCH, GRANULE, INVENTORY_SEARCH
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Child Group(s): EAST_LONGITUDE, NORTH_LATITUDE, SOUTH_LATITUDE,
WEST_LONGITUDE
ODL Type: Aggregate

Keyword: RESTRICTION

Synopsis: Details of any ordering restrictions placed on the data set.
Parent Group(s): [DATASET group]

ODL. Type: Sequence String

Maximum Length: 60

Possible value(s): any string

Kevword: RX_CLIENT

Synopsis: Time stamp when the client received the entire ODL message

Parent Group(s): [MONITOR group}

ODL Type: Sequence STRING

Maximum Length: 20

Possible value(s): two part: seconds (required), microseconds (optional)

Note: integer number of seconds as returned by the time () call or the gettimeofday call

Keyword: RX_SERVER

Synopsis: Time stamp when the server received the entire ODL message

Parent Group(s): MONITOR group

ODL Type: Sequence STRING

Maximum Length: 20

Possible value(s): two part: seconds (required), microseconds (optional)

Note: integer number of seconds as returned by the time () call or the gettimeofday call

Keyword: SENDER_VERSION

Synopsis: Descriptor identifying the name and number of the sender (client or server) that sent
the message.

Parent Group(s): VERSION
ODL Type: String
- Maximum Length: 16

Keyword: SENSOR_NAME

Synopsis: Name(s) of sensor.

Parent Group(s): [GRANULE], [DATASET]. [DIRECTORY_SEARCH],
[DIRECTORY_RESULT], INVENTORY_SEARCH]

ODL Type: Sequence String
Maximum Length: 30

Keyword: SERVER_VERSION

Synopsis: Optional descriptor identifying the server version, and is stored in the group =
VERSION.

Parent Group(s): VERSION
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ODL Type: String
Maximum Length: 16

Keyword: SHIPPING_ADDRESS
Syropsis: Address where requested data is to be sent.
Parent Group(s): [PRODUCT_REQUEST]

Child Group(s): CITY, [EMAIL}, [FAX], FIRST_NAME, [MIDDLE_INITIAL],
LAST _NAME, PHONE, [STATE], COUNTRY, [ZIP], [TITLE], [ORGANIZATION],
[ADDRESS]

ODL Type: Aggregate

Keyword: SOURCE_NAME
Synopsis: Name(s) of source/platform.

Parent Group(s): [GRANULE], [DIRECTORY_SEARCH], {DIRECTORY _RESULT],
[INVENTORY_SEARCH], [DATASET]

ODL Type: Sequence String
Maximum Length: 30

Keyword: SOUTH_LATITUDE

Synopsis: Southern most latitude for an area on the globe
Parent Group(s): RANGE_LOC

ODL Type: Real

Maximum Length: 8

Possible value(s): -90.0000 to +90.0000

Keyword: START_DATE
Synopsis: Beginning of temporal interest

Parent Group(s): GRANULE, [DIRECTORY_SEARCH], [DIRECTORY_RESULT],
[INVENTORY_SEARCH]

ODL Type: Date
Maximum Length: 20
Possible value(s): yyyy-mm-ddThh:mm:ss | yyyy-mm-ddThh:mm:ssZ

Keyword: START_DAY_OF _YEAR
Synopsis: Beginning day of seasonal interest
Parent Group(s): {INVENTORY_SEARCH]
ODL Type: Integer

Maximum Length: 3

Possible value(s): 1 TO 366

Keyword: STATE
Synopsis: US Postal state abbreviation for associated person

Parent Group(s): {BILLING_ADDRESS], [CONTACT_ADDRESS], [SHIPPING_ADDRESS],
[DAAC_CONTACT_ADDRESS]

ODI. Type: String
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Maximum Length: 20
Possible value(s): any string

Keyword: STATUS_CODE

Synopsis: Nutmeric code giving status of query and/or server

Parent Group(s): DIRECTORY_RESULT, INTEGRATED_BROWSE_RESULT,
INVENTORY_RESULT, PRODUCT_RESULT, QUIT, DATASET,

PRODUCT_STATUS_INFO, PRICE_ESTIMATE_RESULT,
PRODUCT_CANCEL_RESULT

ODL Type: Integer

Maximum Length: 4

Possible value(s): 1 to 20, or 1000

Notes:

01 successful query; query results returned

02 no match found

03 data for selected source are not archived at DAAC
04 data for selected sensor are not archived at DAAC
05 data set is not archived at DAAC

06 data for selected parameter(s) not archived at DAAC

o7 data for selected source, sensor, parameter(s) and/or data set are not archived at DAAC
08 pertinent inventory system unavailable, try again later

09 bad message; message contains syntax error(s)

10 requested function not supported by this DAAC

11 system error, please try again later

12 search too broad, narrow spatial and/or temporal search criteria

13 no data for selected campaign archived at DAAC, please reconstruct Search Query

14 browse_granules_only selected, but no granules having browse data match

15 global_granules_only selected, but no granules having global coverage match

16 no data for requested processing level at this DAAC, please reconstruct Search Query
17 bad message; protocol error

i8 system busy; try again later

19 System error; contact user support

20 data not found due to spatial and/or temporal limitation

103 ASTER GDS limitation on Product Request; all products can not be accepted

104  ASTER GDS limitation on Product Request; number of product request is over the
limitation for processing level

105  ASTER GDS limitation on Product Request; number of product request is over the
limitation for processing level by user type

106  ASTER GDS limitation on Product Request; number of product request is over the
limitation for user type

107  ASTER GDS limitation on Product Request; number of product request is over the
limitation for media type

109  ASTER GDS PG parameter error

1000 user-requested abort of search
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Keyword: STATUS_CODE_COMMENT

Synopsis: Data Center provided commentary related to status code for communications.

Parent Group(s): [INVENTORY_RESULT], [DIRECTORY_RESULT],
[INTEGRATED _BROWSE_RESULT], [PRODUCT_RESULT], [QUIT],
[PRODUCT_STATUS_INFO], [PRICE_ESTIMATE_RESULT],
[PRODUCT_CANCEIL_RESULT]

ODL Type: sequence string
Maximum Length: 128

Keyword: STOP_DATE
Synopsis: Date terminating interval of temporal interest.

Parent Group(s): GRANULE, [DIRECTORY_SEARCH], [DIRECTORY_RESULT],
[INVENTORY_SEARCH]

ODL Type: Date
Maximum Length: 20
Possible value(s): yyyy-mm-ddThh:mm:ss | yyyy-mm-ddThh:mm:ssZ

Keyword: STOP_DAY_OF_YEAR
Synopsis: Ending day of seasonal interest.
Parent Group(s): [INVENTORY_SEARCH]
ODL Type: Date

Maximum Length: 3

Possible value(s): 1 to 366

Keyword: TANGENT_LATITUDE

Synopsis: Current tangent (center) latitude of projection map.
Parent Group(s): POLYGON_LOC

ODL Type: Real

Maximum Length: 8

Possible value(s): -90.0000 to +90.0000

Keyword: TANGENT_LONGITUDE

Synopsis: Current tangent (center) latitude of projection map.
Parent Group(s): POLYGON_LOC

ODL Type: Real

Maximum Length: 9

Possible value(s): -180.0000 to +180.0000

Keyword: TITLE

Synopsis: Part of the User Profile. A user's formal designation.

Parent Group(s): [CONTACT_ADDRESS], [SHIPPING_ADDRESS], [BILLING_ADDRESS]
ODL Type: String

Maximum Length: 5
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Keyword: TX_CLIENT

Synopsis: Time stamp when client transmitted entire ODL message.

Parent Group(s): MONITOR group

ODL Type: Sequence STRING

Maximum Length: 20

Possible value(s): two part: seconds (required), microseconds (optional)

Note: integer number of seconds as returned by the time () call or the gettimeofday call

Keyword: TX_SERVER

Synopsis: Time stamp when server transmitted entire ODL. message.

Parent Group(s): MONITOR group

ODL Type: Sequence STRING

Maximum Length: 20

Possible value(s): two part: seconds (required), microseconds (optional)

Note: integer number of seconds as returned by the time () call or the getimeofday call

Keyword: TYPE

Synopsis: Affiliation categories: Government, Commercial, Academic, Other.
Parent Group(s): USER_AFFILIATION

ODL Type: String

Maximum Length: 15

Note: ASTER GDS definition might not fit into the above definition.

Keyword: TYPE_ID

Synopsis: The valid values for selected media types.
Parent Group(s): MEDIA_TYPE

ODL Type: String

Maximum Length: 30

Keyword: UNMAPPED_FIELD

Synopsis: Field(s) given in query not used in inventory search.

Parent Group(s): [INVENTORY_RESULT]

ODL Type: Sequence String

Maximum Length:

Possible value(s): any keyword contained in the INVENTORY_SEARCH group

Keyword: USER_AFFILIATION

Synopsis: General information for user services statistics.

Parent Group(s): PRODUCT_REQUEST, BROWSE_REQUEST
Child Group(s): CATEGORY, TYPE

ODL Type: Aggregate

Keyword: VALID_ACCOUNTS

Synopsis: Contains DAAC provided valid account information associated with a particular data
set. {s an optional or a repeating group.
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Parent Group(s): [DATASET]
Child Group(s): ACCOUNT_NUMBER, [BALANCE], [ERROR]
ODL. Type: Group

Notes:

I. There may be 0 valid account groups sent in inventory/data set group.

2. If the user has no valid account, then 1 valid account group will be sent containing only
the error object with information to instruct or inform the user.

3. For cases with multiple accounts, many valid accounts groups will be sent, each

containing mandatory account number with optional balance and error fields.
4. ASTER GDS does not return this keyword.

Keyword: VERSION

Synopsis: Information identifying the client and server version
Parent group(s): Used in all message types

ODL Type: Aggregate

Maximum Length: N/A

Keyword: WEST_LONGITUDE

Synopsis: Western most longitude for an area on the globe.
Parent Group(s): RANGE_1.OC

ODL Type: Real

Maximum Length: 9

Possible value(s): -180.0000 to +180.0000

Keyword: XHAIRS
Synopsis: TBD
Parent group(s): INVENTORY_SEARCH

Child Group: LATITUDE, LONGITUDE, LATITUDE_DISTANCE,
LONGITUDE_DISTANCE

ODL Type: TBD
Maximum Length: TBS

Keyword: ZIP
Synopsis: US Postal ZIP code for associated person.

Parent Group(s): [BILLING_ADDRESS], [CONTACT_ADDRESS], [SHIPPING_ADDRESS],
[DAAC_CONTACT_ADDRESS]}

ODL Type: String
Maximum Length: 15
Possible value(s): any string

B.2 ODL Message Keywords for Required Extensions

This section identifies and defines the ODL Message Keywords which are ASTER GDS
extensions to the VO ODL specificiation.
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Keyword: CLOUD_COVERAGE

Synopsis: Percent of cloud coverage for granule

Parents Group: [INVENTORY_SEARCH]

Child Group: Not Used

ODL Type: Integer :

Note: This keyword is used as user’s search parameter. This value is for quadrant scene.

Keyword: COMPLETION_DATE

Synopsis: Actual date that Product Request is completed.

Parent Group: [ORDER_STATUS_INFO], [SUB_REQUEST_STATUS_INFO}

Child Group: Not Used

ODL Type: String

Maximum Length: 10

Possible Value(s): yyyy-mm-dd

Note: In the case that STATUS_CODE is "COMPLETED", STATUS_INFO group
incorporates this keyword.

ASTER GDS does not return COMPLETION_DATE under SUB_REQUEST_STATUS_INFO.

Keyword: DATA_CENTER_LONGNAME
Synopsis: TBD

Parent Group(s): DATA_SET_CONTACT
ODL Type: String

Maximum Length: TBD

Keyword: DATA_CENTER_URL

Synopsis: The Universal Reference Locator for accessing the data center.
Parent Group(s): [DATA_SET_CONTACT]

ODL Type: String
Maximum Length: 64

Keyword: DATA_SET_CONTACT

Synopsis: linformation for contacting data center for a particular data set.

Parent Group(s): [DIRECTORY_RESULT]

Child Group(s): DATA_CENTER_LONGNAME, IDATA_CENTER_URL)], [FIRST_NAME],
[MIDDLE_INITIAL}, [LAST_NAME], PHONE, [FAX], EMAIL, ADDRESS

ODL Type: Aggregate

Keyword: DATASET_SUMMARY

Svnopsis: TBD

Parent Group(s): DATASET group for DIRECTORY_RESULT
ODL Type: TBD

Maximum Length: TBD

Comment: See “Keyword: DATASET".
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Keyword: DISCIPLINE

Synopsis: TBD

Parent Group(s): DATASET group for DIRECTORY_RESULT
ODL Type: String

Maximum Length: TBD

Keyword: EASTBOUNDINGCOORDINATE
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE
ODL Type: Float

Maximum Length: TBD

Keyword: ESTIMATED_PRICE

Synopsis: Estimated total price of products

Parent Group: PRICE_ESTIMATE_RESULT

Child Group: Not Used

ODL Type: Real

Maximum Length:

Note: The unitis Yen.

Proposal: ASTER GDS think that ODL Type had better be changed from Real to Integer.
Maximum Length is about 10.

Keywords: INITIATOR_REQUEST_ID
Synopsis: ID assigned by the ASTER Gateway or ASTER GDS IMS to track Product Request.

Parent Group: PRODUCT_REQUEST, PRODUCT_STATUS_REQUEST,
ORDER_STATUS_INFO, PRODUCT_CANCEL_REQUEST,
PRODUCT_CANCEL_RESULT

Child Group: Not Used

ODL Type: String

Maximum Length: 30

Note:

1. When ECS client submits Product Request, ASTER Gateway generates this ID.

2. When ASTER GDS client submits Product Request, ASTER GDS IMS generates this ID.

Keyword: MAXIMUM_ALTITUDE
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE
ODL Type: TBD

Maximum Length: TBD

Keyword: MAXIMUM_DEPTH
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE
ODL Type: TBD

Maximum Length: TBD
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Keyword: MEDIA

Synopsis: Media information for Product Request.

Parent Group: PRICE_ESTIMATE_REQUEST, PRODUCT_REQUEST
Child Group: MEDIA_TYPE, MEDIA_FORMAT, PRODUCT_DELIVERY
ODL Type: Aggregate

Keyword: MINIMUM_ALTITUDE
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE
ODL Type: TBD

Maximum Length: TBD

Keyword: MINIMUM_DEPTH

Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE
ODL Type: TBD

Maximum Length: TBD

Keyword: NORTHBOUNDINGCOORDINATE
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE

ODL Type: TBD

Maximum Length: TBD

Keyword: ORDER_STATUS_CODE

Synopsis: Provides the status for a order status request.

Parent Group: [PRODUCT_CANCEL_RESULT], ORDER_STATUS_INFG

Child Group: Not used

ODL Type: String

Possible Value(s): PROPOSEDIACCEPTEDIPROCESSINGICANCELED! FAILED
Maximum Length: 10

Note:

I. “PROPOSED " means that Product Request is received by ASTER GDS IMS.

2. “ACCEPTED” means that Product Request is received by ASTER GDS DADS.

3. “PROCESSING” means that Product Request is processed for delivery.

4 “CANCELED means that all Product Requests added one INITIATOR_REQUEST_ID
is canceled because of user's cancel request.

5. “FAILED” means request could not be processed because of an error condition

Keyword: ORDER_STATUS_INFO

Synopsis: TBD

Parent Group(s): PRODUCT_STATUS_INFO

Child group(s): INITIATOR_REQUEST_ID, RECEIVE_DATE,
PLANNED_COMPLETION_DATE, {COMPLETION_DATE], PRICE,
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ORDER_STATUS_CODE, [ORDER_STATUS_COMMENT], SHIPPING_ADDRESS,
SUB_REQUEST_STATUS_INFO
ODL Type: Aggregate

Keyword: ORDER_STATUS_COMMENT

Synopsis: Ancillary information concerning an order cancellation request.
Parent Group: [PRODUCT_CANCEL_RESULT], [ORDER_STATUS_INFO]
Child Group: Not used

ODL Type: String

Maximum Length: 128

Keyword: PGR_CODE

Synopsis: TBD

Parent Group(s): PARAMETER

ODL Type: String

Maximum Length: 16

Note: The possible value of keywords in “PARAMETER group” is defined by Valids.

Keyword: PGR_VALUE

Synopsis: TBD

Parent Group(s): PARAMETER

ODL Type: TBD

Maximum Length: TBD

Note: The possible value of keywords in “PARAMETER group” is defined by Valids.

Keyword: PREDICTED_COMPLETION_DATE

Synopsis: Estimated number of days until product is ready for delivery
Parent Group(s): PRICE_ESTIMATE_RESULT Group

ODL Type: Integer

Possible values: 0 to 65335

Keyword: PRICE

Synopsis: Estimated total price of products
Parent Group: ORDER_STATUS_INFO
Child Group: Not Used

ODL Type: Real

Maximum Length:

Note: The unitis Yen.

Keyword: PRICE_COMMENT

Synopsis: Provide the information for price calculation (algorithm, etc.).
Parent Group: {PRICE_ESTIMATE_RESULT]

Child Group: Not Used

ODL Type: Sequence String
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Maximum Length: 128
Possible value(s): any string

Keyword: PRICE_ESTIMATE_REQUEST

Synopsis: Provide the information for estimated total price of products that user orders.
Parent Group: Not Used

Child Group: MEDIA, MONITOR, VERSION, MESSAGE_ID, DATA_CENTER_ID,
ODL Type: Aggregate

Note: This request is submutted prior to Product Request.

Keyword: PRICE_ESTIMATE_RESULT
Synopsis: Provide estimated total price of products that user orders.
Parent Group: Not Used

Child Group: MONITOR, MESSAGE_ID, DATA_CENTER_ID, STATUS_CODE,
(STATUS_CODE_COMMENT], ESTIMATED_PRICE, [PRICE_ COM‘V}ZEVT}
PREDICTED_COMPLETION_DATE, VERSION

ODL Type: Aggregate

Keyword: PROCESSING_DATA_CENTER

Synopsis: Data Center which is handling a processing request
Parent Group(s): SUB_REQUEST_STATUS_INFO

Child group(s): None

ODL Type: String

Note: This is returned from ECS only.

Keyword: PRODUCT_DELIVERY

Synopsis: Delivered product and generated product

Parent Group: MEDIA

Child Group: [PRODUCT_GENERATION], DATASET_ID, PACKAGE_ID, SENSOR_TYPE
ODL Type: Aggregate

Note:

I When user requests delivery of product only, "DATASET_ID” and “PACKAGE_ID”
incorporated in PRODUCT_DELIVERY group mean delivered product. In this case,
PRODUCT_DELIVERY group doesn’t incorporate PRODUCT_GENERATION group.

2. When user requests generation and delivery of product, “DATASET_ID" and
“PACKAGE_ID"” incorporated in PRODUCT_DELIVERY group mean source product
for generation. In this case, PRODUCT_DELIVERY group incorporates
PRODUCT_GENERATION group.

Keyword: PRODUCT_GENERATION

Synopsis: Processing level and parameter for product generation.
Parent Group: [PRODUCT_DELIVERY]

Child Group: PARAMETER, PRODUCT_TYPE

ODL Type: Aggregate
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Keyword: PRODUCT_STATUS_INFO

Synopsis: Provide processing status of product request after user submits.

Parent Group: Not Used

Child Group: MONITOR, MESSAGE_ID, DATA_CENTER_ID, STATUS_CODE,
[STATUS_CODE_COMMENT], ORDER_STATUS_INFO, VERSION

ODL Type: Aggregate

Note: This group incorporates processing status of all granule in some product requests.

Keyword: PRODUCT_STATUS_REQUEST

Synopsis: Provide information for obtaining processing status of product request after user
submits.

Parent Group: Not Used

Child Group: MONITOR, VERSION, MESSAGE_ID, INITIATOR_REQUEST_ID

ODL Type: Aggregate

Note: This request must incorporate INITIATOR_REQUEST_ID keyword.

Keyword: PRODUCT_TYPE

Synopsis: Type of product in the case of product generation.
Parent Group: PRODUCT_GENERATION

Child Group: Not Used

ODL Type: Symbol

Maximum Length: 10

Possible Value(s): 1B00 1 2A0212A03

Note: “1B00” means product level 1B. “2A02" and “2A03” means decorrelation stretch.
Possible values will be added in the future.

Keyword: PLANNED_COMPLETION_DATE

Synopsis: Planed date that Product Request is completed (after scheduled).
Parent Group: ORDER_STATUS_INFO

Child Group: Not Used

ODL Type: String

Maximum Length: 10

Possible Value(s): yyyy-mm-dd

Keyword: PRODUCT_CANCEL_REQUEST
Synopsis: Provide the information for cancel of Product Request.
Parent Group: Not Used

Child Group: MESSAGE_ID, INITIATOR_REQUEST_ID, [SUB_REQUEST_ID], MONITOR,
VERSION

ODL Type: Aggregate

Keyword: PRODUCT_CANCEL_RESULT
Synopsis: Provide the response for cancel request of Product Request.
Parent Group: Not Used
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Child Group: MESSAGE_ID, DATA_CENTER_ID, STATUS_CODE,
[STATUS_CODE_COMMENT], INITIATOR_REQUEST_ID,
[ORDER_STATUS_CODE], [ORDER_STATUS_COMMENT],
{SUB_REQUEST_INFOJ, MONITOR, VERSION

ODL Type: Aggregate _

Note: In the case of ASTER GDS, this group means the reception for Product Cancel Request.
From this group, ECS client can not know if Product Request is canceled. From Product
Status Information, ECS client can know if Product Request is canceled.

ASTER GDS understands that ECS returns the PRODUCT _CANCEL_RESULT that includes
each success/fail and comment for requests attempted to be canceled.

Keyword: QUADRANT_CLOUD_COVERAGE  (for ASTER GDS only)
Synopsis: Percent of cloud coverage for quadrant scene.

Parents Group: {GRANULE]

Child Group: Not Used

ODL Type: Sequence Integer

Note: This keyword means the cloud coverage percentages for 4 quarters of a scene in the order
of : upper left -> upper right -> lower left -> lower right

Keyword: RECEIVE_DATE

Synopsis: TBD

Parent Group(s): ORDER_STATUS_INFO

Child group(s): Not used

ODL Type: Date

Maximum Length: 20

Possible value(s): yyyy-mm-ddThh:mm:ss | yyyy-mm-ddThh:mm:ssZ

ODL Keyword: REQUEST_STATUS_CODE

Synopsis: Provides the cancellation status for a sub-request associated with an order request.
Parent Group: SUB_REQUEST_STATUS_INFO, [SUB_REQUEST_INFO]

Child Group: Not used

ODL Type: String

Possible Values: PROPOSEDIACCEPTEDIPROCESSINGICANCELI FAILED

Comment: The definition of value provided by ASTER SDPS is shown as follows.
“PROPOSED” means that Product Request is received by ASTER GDS IMS.
“ACCEPTED” means that Product Request is received by ASTER GDS DADS.
“PROCESSING” means that Product Request is processed for delivery.
“CANCELED” means that Product Requests is canceled because of user's cancel request.

“FAILED” means that Product Request including generation parameter is failed during
“PROCESSING” because of generation parameter error.

Maximum Length: 10

Wk W

Keyword: REQUEST_STATUS_COMMENT

Synopsis: Ancillary information concerning a request for cancellation of a sub-request.
Parent Group: [SUB_REQUEST_STATUS_INFO], [SUB_REQUEST_INFO}

Child Group: Not used
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ODL Type: String
Maximum Length: 128

Keyword: SCENE_CLOUD_COVERAGE (for ASTER GDS only)
Synopsis: Average percent of cloud coverage for scene.

Parents Group: [GRANULE]

Child Group: Not Used

ODL. Type: Integer

Note: This value is for the whole scene

Keyword: SENSOR_TYPE.

Synopsis: TBD

Parent Group(s): PRODUCT_DELIVERY

Child group(s): not used

ODL Type: Sequence String

Possible Value(s): "VST","V ", § ", " T""V§ "," §T","V T"

Note: The possible value of "SENSOR_TYPE" for delivery product type is defined by Valids.

Keyword: SOUTHBOUNDINGCOORDINATE
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE

ODL Type: TBD

Maximum Length: TBD

Keyword: SPATIAL_COVERAGE
Synopsis: TBD
Parent Group(s): DATASET group for DIRECTORY_RESULT

Child Group(s): EASTBOUNDINGCOORDINATE, [MAXIMUM_ALTITUDE]},
[MAXIMUM_DEPTH], (MINIMUM_ALTITUDE], [MINIMUM_DEPTH],
NORTHBOUNDINGCOORDINATE, SOUTHBOUNDINGCOORDINATE,
WESTBOUNDINGCOORDINATE

ODL Type: Aggregate.

Keyword: SUB_REQUEST_ID

Synopsis: TBD

Parent Group: SUB_REQUEST_STATUS_INFO, SUB_REQUEST_INFO
Child Group: None

OLD Type: TBD

Comment: Integer

Keyword: SUB_REQUEST _INFO

Synopsis: TBD

Parent Group: [PRODUCT_CANCEL_RESULT}

Child Group: SUB_REQUEST_ID, [REQUEST_STATUS_CODE],
IREQUEST_STATUS_COMMENT]
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OLD Type: Aggregate

Keyword: SUB_REQUEST_STATUS_INFO

Synopsis: TBD

Parent Group: ORDER_STATUS_INFO

Child Group: SUB_REQUEST_ID, REQUEST_STATUS_CODE,
[REQUEST_STATUS_COMMENT], [COMPLETION_DATE],
[PROCESSING_DATA_CENTER], MEDIA_TYPE, MEDIA_FORMAT,
DATASET_ID, [NUMBER_OF_GRANULES]

OLD Type: Aggregate

Keyword: TERM

Synopsis: TBD

Parent Group(s): DATASET group for DIRECTORY _RESULT
ODL Type: TBD

Maximum Length: TBD

Keyword: TOPIC

Synopsis: TBD

Parent Group(s): DATASET group for DIRECTORY_RESULT
ODL Type: TBD

Maximum Length: TBD

Keyword: VARIABLE

Synopsis: TBD

Parent Group(s): DATASET group for DIRECTORY_RESULT
ODL Type: TBD

Maximum Length: TBD

Keyword: WESTBOUNDINGCOORDINATE
Synopsis: TBD

Parent Group(s): SPATIAL_COVERAGE
ODL Type: TBD

Maximum Length: TBD

Keyword: XAR_ID {for ASTER GDS only)
Synopsis: ID for xAR that produced the granule.

Parents Group: [INVENTORY_SEARCH], [GRANULE]

Child Group: Not Used

ODL. Type: Sequence Integer

Maximum Length: 4

B.3 Server State Table

This table shows transfer of processing in server when server receives each request. talic and
bold characters mean processing regarding extension.
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Table B-1. Server States

Query for Granules

action: Query Inventory
Buitd First Chunk

action: Fetch Granule
Build Next inv. Result Chunk

action: Check Status of Last Fetch
| =
Tx tnventory Result Chunk

action: Send Granule to Client and
Fetch Next Chunk

Listen Search ACK

action: Listen Search ACK
Guery for MDD Entrias {TBS only ECS;}

action: Query Directory

Siate and action taken Event {returned by action) New State
Accept Got Inventory Search Quary for Granutes
Got Directory Search TBS
{only EC8) {oniy ECS)

Got int. Browse Hequest

Procsess Int. Browse Reguest

Got Prics £stimate Requast

Process Price Estimate Hequest

Got Produet Raquast Brocess Product Request

Got Produgt Status Reguest Process Product Status Sequest
Got Product Cancel Reguest Process Product Cancel Reaquest
Got No Data Accept

Got ABORT Stop

Got QUIT STOP

Server Crash Stop

Server System Lrror Stop

Errors(retumnad from ECS)

Tx QUIT [status code: 17, 18]

Errors(returnad from ASTER GDS)
Query Success

Tx QUIT [status code: 8, 17, 18}
Build First Chunk

Errors(returned from ECS)

Tx QUIT [status code: 2-16, 19, 20]

Errors{ratumnaed from ASTER GDS)

Tx QUIT Istatus code: 2,7, 8, 11, 18]

Fatch Granule Suctess

Tx inventory Result Chunk

Errorsireturmad fram EGS)

Tx GUIT {status code: 11, 18]

Errors(returmed from ASTER GDS)

Tx QUIT {status code: 11]

Fetch Granule Success

Tx Inventory Resuit Chunk

Fetch Granule Complete

Tx QUIT [status code: 1]

Errors{returnad from ECS) Tx QUIT [status code: 11, 19]
Errors{retumad from ASTER GDS) | Tx QUIT [status code: 11]
Ciient Down Ciose

Server Crash Stop

Send Granules Success

Listen Search ACK

Errors{retumed from ECS)

Tx QUIT {status code: 11, 19]

Errors{returned from ASTER GDS)

T QUIT [status code: 11}

Got Search Result ACK

Build Next Inv. Aesult Ghunk

e
Tx MD Rasult {TBS only ECS)

Got QUIT Close

Got ABORT Close

Errors Tx QUIT {status code: 17]

Query Success Tx MDD Rasult

Errors Tx QUIT {status code: 2-11, 13, 19, 20}
Sand Success Cldsa

Client Down Close

Sarver Crash Stop

Errors Tx QUIT [status code: 11, 18}
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Table B-1. Server States (2 of 3)

State and action taken

Event (returned by action}

New State

Process Int, Browse Request

action: Get lmage

Process Success

Build integratec Browse ODL

Errors

Tx QUIT [status code: 2, 8-11, 19}

#Buiid integratad Browse ODL
action: Build int. Browse QDL

Tx integrated Browse ODL

action: Send int. Browse QDL to
Clhient

Build Success

T> intagrated Browse ODL

Errors(retumed trom ECS)

Tx GUIT Istatus code: 11, 18}

Errors{retumed from ASTER GDS)

Tx QUIT istatus code; 2, 9, 11}

Send Success

Tx intagrated Browse Imags

Server Crash Stop

Client Down Close

Errors{returned from ECS} Tx QUIT istatus code; 11, 19}
mgrrors(remmed from ASTER GDS} | Tx QUIT istatus code: 11]

Tx Integrated Browse image

action: Send int. Browsa image to
Cliont

Process Price Estimate Request

action: Process Price Estimate
Request

Send Success

Tx integrated Browse image

Send Complsta Ciose
Server Crash Stop

Ciient Down Ciose
Got ABORT Ciose
Got QUIT Ciose

Errors{returned from EGE)

Tx QUIT [status coda: 11, 18]

Errors(raturned from ASTER GDS)

Tx QUIT [status code: 11]

Procass Success

Tx Price Estimate Resuit

Errors(retumed from ECS)

Tx QUIT [status code: 11, 19}

Errors{returned from ASTER GDS)

Tx QUIT [status code: 8, 11)

Tx Price Estimate Hesuit

action: Send Price Estimate Result to
Client

Send Success Cioss ——
Client Down Close

Server Crash Stop

Errors(raturned from ECS) Tx QUIT [status code: 11, 19}
Errors(retumed from ASTER GDS) | Tx QUIT [status code: 1]

Process Product Request

Procass Success

Tx Product Raquast Contact info

action: Sand Product Requast io
Chient

Errors(returmed from ECS) Tx QUIT [status code: 9-11, 19]
Errors{returned from ASTER GDS) | Tx QUIT [status code: 11, 103-107, 109]
action: Process Product Request
e = — B —
Tx Product Request Contact info Send Success Close
Client Down Close
Server Crash Stop

Errors{returned from ECE)

Tx QUIT [status code: 11, 19]

Errors{returned from ASTER GDS)

Tx QUIT [status coda: 11}
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Table B-1. Server States (3 of 3)

State and action taken

Event {returned by action)

New State

Process Product Status Reguest

Process Success

Tx Product Status info

Errors{rstumed from ECS)

Tx QUIT [status code: 11, 18]

action: Process Product Status
Reguest

T Product Status Info

action: Send Produgt Status info to
Chient

Process Product Cancet Request

action: Process Product Cancel
Raguast

Tx Product Cancei Hesults

action: Sand Product Cancel Results

Tx GUIT]]

action: Send QUIT with Status Code
o Cliem

Closa
action: Close Communication

W

Errorstratumed from ASTER GLS)

Tx QUIT [status code: 2.9, 11}

Send Succa'-gg Chs?
Chiert Down Close
Sarver Crash Stop

Errors{raturned from ECS}

Tx QUIT [status code: 11, 18]

Errors(returned rom ASTER GDS)

Tx QUIT [status code: 11}

Process Success

Tx Product Cancel Resulls

“érrcrs( retumed from ECS)

Tx GUIT [status code: 11, 18]

Errors{returned from ASTER GDS)

Tx QUIT [status code: 2, 9, 11}

Send Success Close
Client Down Close
Server Stop

Errorsiraturned from £ECS)

Tx QUIT [status code: 11, 19]

Errars{returned from ASTER GDS)

Tx QUIT status code: 11}

to Client

w111l AT e e T
e e e oot TP AL L et

Sand Success Close
Server Crash Stop
Client Down Close

Errors{ratumaed from ECS)

Tx QUIT {status code: 11, 18]

Errorsireturned from ASTER GDS)

Tx QUIT istatus code: 11}

Dons

fE

Stop

ll
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Appendix C. DAR Client API List
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ASTER-GDS IMS
DAR Client API LIST

Final

October 1996

Mitsubishi Electric Co., Ltd.
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Change Hiatory

change# change notes date
01 sveflect Feb. NASA I/F meeting 3/715/86
- DAR API support DAR gateway function
ereflect XAR DB parameter
0z +delete checkDAR API function 4/15/9¢
rreflect review regult of API argument
-raeflect revised xAR DB
Q3 ereflect revised xAR DB 6£/4796
schange requester ID type to char
«add modifyDar API function
03 «change table-~2,4,6 to include all input 6§/7/96
parameters.
G4 .delete CancelDar function. 7/8/96
sadd modify stream.
05 «modify expression 9/24/96
final ~add error code to sach API function
DRAFT «add default value and range in the table
«reflect the latest(Sep 03, 199%6) science
regquirement
06 «add ACT placement in table-3 10/09/96
final «add clioud cover per cuadrant in table-4
sadd scene placement in table-4
«delete Comments for Urgency in table~1
schange data type u_int to int
«change data type u _char to char
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i. PREMISE

DAR server API provids the functionality to transmit data concerning DAR
between DAR gateway and DAR server. The location

of DAR server API is ghown Fig-1. This document ig described for

the explanation of API usage and calling format.

(1VAPI prepared by ERSDAC is a C language program library
for suppeorting DarBgateway functions.

{2yDAR server API provides socket interface.

{3}1API contents and data tables depend on xAR DB structure.

1.1 Request foxr DAR client

ASTER-GDS IMS DAR server performs data stream contents check. However,DAR
client S/W should be checked user input parameter due to be less response
rime between ECS and ASTER-GDS.

The following items shows

- User privilege check .
¥ Checking user by regquester ID if user can access DAR
server or not.

- Data contents check

Contents check at DAR registration and search request.

¥ If mandatory items are setting or not.

¥ Error check of designation for observation repetition
request.

- Input range check.

DAR individual item check.

¥ Maximum/Minimum Look angle

¥ Sun angle

¥ Latitude and longitude of AOI polygon

¥ Lifetime Start/End and another observation timing
parameters

1.2 API functionality

¥ submitDar : DAR registration regquest

¥ modifyDar : DAR modification

¥ getxARStatus : xAR status request

¥ gebSubxARStatus : Sub-xAR and scene status reguest
¥ getxARcontents : AR contents regquest

¥ getSchedule . Schedule information reguest
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€D

€00-T00-aD-60T

DAR client

GUI

Application

Communication

D
XA
- DB
saL @
DAR acces
gateway
......[.),_(E_E,._I.{_fi, Comm. socket I/F
DO IMS AOS
API o DAR server| (3 _ | xARserver
APl interface
@ @ ®
getSchedule | getXarStatus submitDar
getSubxarStatus cancelDar
getXarContents modifyDar

Fig-1 DAR server API




DAR API input & cutput

API name

input

cutpul

submitDar

«DAR input parameter

«xAR ID

getxARStatus

s Search condition

«xAR Status search result

et SubxARStatus [pSearch condition «SubxAr Status search result
getxARContents s xAR ID «xAR contents
getSchedule «resource name sschedule informaticn
- ragquest. day
modifyDar «Modify parameter *NONE
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2 . APY functionality and calling format

Name : int sulwmitDar( *xarDataStream, *DarID }

Function :Sending DAR registration request from DAR client to
' DAR server.After DAR server checked DAR contents
valid data,sending DAR data to xAR server of AOS.
Wnen AOS regists requested DAR as new AR, XAR server
rerturn ihs xXAR ID to DAR server.
This function allows to use for the privilede user. DAR
client should need to check user ID.

Argument . char *xarDataStream {in)
DAR contents data stream setting by
requester.Polygon information data
length is a variable length record.
{cf.Table~1l, Figure-l)
u_int *DarIDl (ocut)
responded xAR ID from DAR server

Return code : 0 - no error
11 - Communication error on IMS DAR server connection
12 - Communication error opn IMS DAR server response
13 - Communication error on ACS xXAR server connection
14 ~ Communication errcor on A0S XAR server response
31 - A0S xAR server error return : format error

32 - AOS xAR server error return : limit error
33 - A0S xAR server error return : syntax error
41 - Data stream format error

42 - xAR services stopped

50 - user canncot submit DAR
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Name : int getxARStatup{ *searchStream, *resultStream )}

Funcition igetiting xAR status by matching with searchStream.
This functieon apply to search xAR{DAR,ETR and STAR}
status from xAR DB.

Argument :char *searchStream (in)
Data stream stored search conditicon.
{cf.Table~2, Figure-2)
char *resultftream (out)
Da*a stream stored xXAR status as
result of search.
{cf.Table-3, Figure~3}
Return code : 0 - no error
11 - Communicabtion errcr on IMS DAR server connection
12 - Communication error on IMS DAR server response
21 - xAR DB acgcess error on connection
22 - xAR DR access e€ryor on response
23 - %AR search error : n¢e data found
24 ~ xAR search error : tcoo much data
41 ~ Data stream format error
42 - xXAR services stopped
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Name : int getSubxARStatus( *searchSubxarftrean,
*agubxarStream)

Funcrion sgetting SubxAR and scene status from xAR DB by coincidence
with searchSubxarStream. SubxAR is generated by xAR
ohgervation repetition. Scene represents unit of

ochservation.

1t . char *mearchSubxarStream {(in)
Data stream stored search subxAR condition.
{cf.Table~8)

4

Argume

o

char *gubxarStream (out)
Data stream stored subxAR and scene status
{cf.Table-4, Figure-4)

Return code : 0 - no error
11 - Communication error on IMS DAR server connection
12 - Communicaticn error on IMS DAR server response
31 - ®AR DB access error on connection
22 - xAR DB aCCess error o response
23 - x%AR search error : no data found
24 - xAR search error : too much data
41 - bata stream format error
439 - xAR gervices stopped
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Name : int getxARContents{ xaril,
:getting a xAR contents from xAR DB by matching xAR ID.

Function

Argument

Return code

*xwarDataStream )

This function responsg one AR contents for one reguest,

ru_dnt xarID (in)

Regigstered xAR ID to g
char *xarPataStream (out)
Data stream stor

0 - no error
11 - Commnunication error
12 - Communication error
21 ~ xAR DB access error
22 - xAR DB access error

et

ad

on
on
on
Qrnl

contents

cne XARK contents

{cf. Table-1,

Figure~1}

IMS DAR server connection
IMS DAR server response

connection
response

23 - %AR search error : no data found
24 - %AR gearch error : too much data
41 - Data stream format error

42 - xAR services stopped
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Name : int getSchedule(*Jday, *gerhaduleStream )

Funcihion :getting converted ®AR schedule (LTS, 3T8, 005} dataBfor

24 hours from request day.

Argument :char *day (ip) 18bytes
Request day of schedule

YYYY/MM/DD hhimm:ss®

char *gcheduleStream {(out)

Data stream stored schedule data

Return code : 0 - no error

(cf.

Table-5,

Figure-5}

11 - Communication error on IMS DAR server connection
12 - Communication error on IMS DAR server response

25 - shedule not found
41 - Data stream format error
42 - xAR services stopped
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Name : int modifyDar{ *modifyStream )

Function .Sending DAR modification request.This functionfallow to
use for the privilege user. DAR cllent S5/W should check
user ID.

Thig functicn apply registered DAR only.

Argument : char *modifyStream (in)
Pata stream stored DAR modify conditlion.
' {cf. Takle-~7}

neturn code : 0 - no error
11 - Communication error on IMS DAR server connaection
12 - Communication error on IMS DAR server response
13 - Communication error on AOS xAR server connection

14 - Communication error on A0S XAR server Iresponse
1 - A0S xXAR server error return : format error

37 - AQS xAR server error return : limit error

13 - A0S xXAR server error return :@ syntax error

41 - Data stream format error

42 - xAR services stopped

50 - user cannot submit DAR
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PREFACE

This Specification defines Level-1A and 1B Data Products (GDS version). which are output from the software
of ASTER Levei-1 Data Processing Sybsystem (Versicn b).
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1.1. Applicable Standards

1. Level 1 Overview

This section identifies documents that directly apply in defining this interface specification. and those
reference documents that indirectly apply to obtain background information related.

1.1.1. Applicable Documents

The following documents apply to this Specification in whole, uniess cited otherwise herein.

1. ERSDAC-LEL/7-13 Algorism Theoretical Basis Document for ASTER Level-1 Data Processing

(Ver.2.1), prepared by Level-1 Data Working Group, ASTER Science
Team, Japan, December 26, 1995

2. ERSDAC-LEL/7-12  Algorism Development Specification : ASTER Level-1 Data Processing (for

Ver.1.1), March 15, 1996 (in Japanese)

3 ERSDAC-LEL/7-11 ASTER Level 1 Data Products Specification {Science Version, Ver.1.1),

March 15, 1996

4. ERSDAC-LEL/7-09 Interface Specification : ASTER Level-1 Data Processing (for Ver.i},

5. AG-S-E-0409-R03

August 28, 1995 {in Japanese)
ASTER GDS Core Meta Data Specification (Version 1.0 Draft), July 3,
1996

1.1.2. Reference Documents

The following documents are used as background reference documents related to this Specification.

1. 510-1CD-EDOS
2. CCSDS 641.0-B-1

3. ERSDAC-LEL/7-3

Interface Contro! Document between EDOS and ASTER GDS, CDRL
R311, Draft Ver.3, Juty 1995

Parameter Value Language Specification (CCSD006), Blue Book, May
1992

Interface Specification : ASTER Level-1 Data Processing (for Ver.a, Ver.b),
1994 (in Japanese)

4. HDF User's Guide Version 4.0

LA

. WBS-WP-xxx-yyy
. 170-WP-002-001
. 333-CD-003-004
9. 311-CD-002-005

o0~

10. ERSDAC-LEL/R-T7

the National Center for Supercomputing Applications at University of
Hlinois at Urbana-Champaign., March 1996

_HDF-EOS User's Guide for the ECS Project Revision 1 (Draft)

EOQSDIS Core System Project, April 1996

The HDF-EOS Swath Concept, June 30, 1995

The HDF-EOS Grid Concept, February 1996

Release A SCF Toolkit Users Guide for the ECS Project, May 1996
Science Data Processing Segment (SDPS) Database Design and Database
Schema Specifications for the ECS Project, May 1996

ASTER Level 1 Data Products Specification (Science Version, Ver.2.0),
September 5, 1996

{This document partialy apply to this Specification.)
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2. Level 1A Data Product

2.1 Overview

Level 1A Data Product is an HDF file. Each file contains a complete 1-scene image data extracted from
Level-0 data and corrected for the SWIR and TIR detector's alignment.

Furthermore it includes also the radiometric, the geometric and the SWIR parallax correction tables,
spacecraft's supplement data, the satellite ancillary data, the calculated cloud coverage values, and
Browse images (see NOTE).

All of these data are stored together with Metadata, Raster, Vgroup/Vdata, and Swath Layout parts in
one HDF file.

(NOTE) As Browse images are divided from Level | A Data Product in "ASTER Level i Data Product
Specification {(science version, version 2.0}, these will be stored in another HDF file as a subset of
Level 1A data products in next version.

2.2 Data Structare

(1) Data Type
Level 1A Data Product within HDF file is constructed form eleven categories of HDF data object.
NOTE: VNIR (4 bands) and SWIR (6 bands) image data are 8-bit unsigned integer science data, and
TIR (5 bands) image data are 16-bit unsigned integer science data in each Swath object,

(2) Data Structure
The physical data of Level 1A Data Product is shown in Figure 2.2.1.
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[ Lavel 1A Data Product]
——'[ Inveniory Metadatg !
—-{ ASTER GDS Generic Matadaia ]
—{ Product specific Metadata (VNIR1), (VNIR2)
- Product Specific Metadata (SWIR1), (SWiR2)
1 Product Specific Metadata (IR, (TIR2) |
""‘{Cioud Coverage Tdme

] Ancilary Data |

—{ VNIR Bnad 1 Swath

- VNIR Band 2 Swath
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! Browse Image | " Coefficient Band 3B_|

"'—I SWIR Band 4 Swath]

— SWIR Band 5 Swathl
— SWIR Band & Swath|
— sWiR Band 7 Swath]
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Figure 2.2-1 Physical Data of Level 1A Data Product
2-2
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2.3 Data Format

2.3.1. Metadata

Level 1A Metadata consists of eight Master Groups, which are
(1) Inventory Metadata
(23 ASTER GDS Generic Metadata
(3} Product Specific Metadata(VNIR I} including the attribute about band-1 and 2 data.
{4) Product Specific Metadata(VNIR2): including the attribute about band-3N, 3B data and input
{LevelO¥data.
{5) Product Specific Metadata(SWIR!): including the attribute about band-4, 5 and 6 data.
{6) Product Specific Metadata(SWIR2): including the attribute about band-7, 8, 9 data and input
(LevelQydata.
{7) Product Specific Metadata(TIR1): including the attribute about band-10,11 and 12 data,
{8) Product Specific Metadata(TIRZ): including the attribute about band-13, 14 data and input
{LevelOidata.
About concept and definition of master groups, refar to SDP Toolkit Users Guide for the ECS Project,
Appendix I

2.3.1.1. Inventory Metadata

(1) Indexes of Objects

The ohject list of Inventory Metadata i1s shown in Table 2.3.1-1. Inventory metadata attributes apply to
the whole L.1A product, and are written to the HDF file attribute coremetadata.0.

Inventory metadata contains ASTER Meta-Parameters in Generic header for ASTER GDS Products (
about Generic header for ASTER GDS Products, see ASTER LEVELI DATA PRODUCTS
SPECIFICATION, science version, version 2). The attributes included in inventory metadata are
associated with DID311.

(In Table 2.3.1-1, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

The objects in Jtaric character are not authorized by Levell WG, and will be deleted in next version.

Table 2.3.1-1 List of Objects in Inventory Metadata(1/2)

Nao. Group/Object Name type(*1) | Description
1 SizeMBDataGranule double The volume of data contained in
the granule,
PlatformShortName string 'AM-1" fixed.
3 InstrumentShortName string "ASTER' fixed.
4 BoundingRectangle This block contains area coverage
for a granule,
i WestBoundingCoordinate double Western-most coordinate of the
scene expressed in longitude.
2 | NorthBoundingCoordinate double Northermn-most coordinate of the
' scene expressed in latitude.
3 | EastBoundingCoordinate double Eastern-most coordinate of the
scene expressed in longitude.
4 | SouthBoundingCoordinate double Southern-most coordinate of the
scene expressed in latitude.
5 SingleDateTime This comtains the time of day and
calendar date for a granule,
TimeofDay string format: HHMMSSSSSS58Z
2 | CalendarDate string format: YYYYMMDD
6 Review This block provides for dates and
status as applicable for collection
which are active,

2-3
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FuwreReviewDate

string

‘The date of the nearest planned QA

peer review in future.
format: YYY YMMDD

2-4
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Table 2.3.1-1 List of Objects in Inventory Metadata(2/2)

No. Group/Object Name type(*1) | Deseniption
6 12 | ScienceReviewDate string The date of the last QA peer
review,
format: YYYYMMDD
7 QAStats This block contains measures of
o ' quahity for d granulé.
1 QAPercentMissingData double % of missing data of the scene.
2 QAPercentQuiofBoundsData | double % of out of bounds data of the

scene.

3 QAPercentinterpolatedData | double

% of interpolated data of the scene.

8 ReprocessingActual string The stating what reprocessing has
been performed on this granule.
{not reprocessed, reprocessed once,
reprocessed twice, free text}

9 PGEVersion string The version of PGE

10 ProcessinglevellD string The classification of the science
data processing level: '1A’

11 MapProjectionName string The type of map projection used:
N/A

12 AdditionalAttributes This group contains the product

specific attributes definition.

AdditionalAntributesContaine

Hn)(*2)

‘This container contains the
additional atributes of the product.
Currently, only Day/Night Flag is
contained in thig container.

1 AdditionalAteributeName(nj{ | string

Name of additional attribute;

*2) Day/Night Flag
2 | AdditionalAnributeDescripti | string Description of additional attribute:
on{nj{*2} “The Flag indicates observation

condition’

3 | AdditionalAntribute DataType | string
' (rj(*2}

Data type of additional atribute:
‘STRING’

13 InformationContent

This group contains the product
specific attribute value.

InformationContertContaine
r{n)}(*2)

This container contains the
information content. Currently,
only Day/Night Flag is contained in
this container,

i ParameterValue(nj{ *2 string

Value of additional attribute:
‘DT’ observation in daytime
‘NT': observation in nighttime

14 SensorShoriName SITIng

The short name for sensor(s) using
i generating the product;
*ASTER_VNIR' "ASTER_SWIR',
ASTER _TIR'ASTER_STEREQ’

NOTES:
{*1) Object types used in Metadata are
a. datetime: CCSDS A(UTC)Format
b. integer
¢. double
d. string

{*73 Object whose name followed by {n) has “‘class’ attribute, it may repeat n-times.

2.3.1.2. ASTER GDS Generic Metadata

2-5
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(1) Indexes of Ohjects

The Object list of ASTER GDS Generic metadata is shown in Table 2.3.1-2. ASTER GDS Generic
metadata attributes are written to the HDF file atwribute productmetadata.(.

ASTER GDS Generic metadata contains ASTER Parameters in Generic Header for ASTER GDS
Products { about Generic header for ASTER GDS Products, see ASTER LEVEL1 DATA PRCODUCTS
SPECIEICATION, science version, version 2}. The ASTER Parameters are ASTER GDS specific
attributes, i.e. not associated with DID311.

(In Table 2.3:1-2, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

The objects in Jtaric character are not authorized by Levell WG, and will be deleted in next version.

Table 2.3.1-2 List of Object in ASTER GDS Generic Metadata (1/4)

No. Group/Object Name type(*1} | Description

1 IDofASTERGDSDataGranule | string This provides a unique
identifier for Jocation of a
data granule held in ASTER
GDS.

RecievingCenter string ‘EDOS' fixed.

3 ProcessingCenter string "ASTER-GDS' fixed.

GenerationDateand Time datetime | Generation date and time of
this LevellA product.

5 PointingAngles Specification of the pointing
angles of ASTER sensors.
PoimtingAnglesContainer(n)y(* n = number of sensors

2)
SensorName(n}(*2) string ‘VNIR' or ‘SWIR or "TIR’
PointingAngle(n)(*2) double pointing angle in degrees

3 SettingTimeofPointing(n)(*2) | datetime YYYY-MM-
DDThh:mm:ssZ
6 Gainknformation The information of the gain
level.
GaininformationContainer(n}( This container contains the
* level of the data acquisition
gain for VNIR and SWIR.
1 Gain{n)(*2} string (Band Number, Band Gain)
where ,
Band Number;
‘01°,°02",3N","3B°,°04°.°05
Y0607, 08,09
Band Gain:
for VNIR:
‘HGH': high gain
*NOR™: normal gain
LOW: low gain
for SWIR:
‘HGH': high gain
*NOR’: normal gain
‘LOY: low gain |
LO2: low gain 2
when data is not acquired
or doesn't exist:
‘OFF"
7 CalibrationInformation Calibration information used
to generate the geometric
and radiometric correction
tables.

2-6
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Table 2.3.1-2 List of Object in ASTER GDS Generic Metadata (2/4)

Group/Object Name

type(*1)

Description

i GeometricDBversion

sring

The version information of
the geometric correction
data.

{Version, Issuance date,
Comments)

2 RadiometricDBversion

string

The version information of
the radiometric correction
data.

(Version, Issuance date,
Comments)

DataQuality

The information about the
quality of this product,

CloudCoverage

The information about the
cloud coverage of the scene

1 | SceneCloudCoverage

integer

The percentage of cloud
coverage for the whole
scene.

2 | QuadrantCloudCoverage

integer

The percentages for 4
guarters of a scene in the
order of:

upper left -> upper right ->
fower left -> lower right

SourceDataProduct

string

The information about the
input data used for
generating this Level- 1A
product.
(DataID, GenDT, Patatyp)
where,
DatalD: ID of Level-0 Data
granule,
GenDT: Generation date
and
time,
Datatyp: Data type, 'PDS or
'EDS

10

InstrumentInformation

The information about
sensors used to acquire data,

ASTEROperationMode

string

The types of ASTER
operation.
'OBSERVATION or
'‘CALIBRATION or
TEST

ObservationMode

This group contains ASTER
observation mode,

ObservationModeContainer{n)
*2)

The container of ASTER
cbservation mode.

2.7
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1 | ASTERObservaronMode{n){(* | string The observation mode of
2} each sensor group.
{SGname, Observation}
where,

SGname : 'VNIRY or
"WNIR2 or 'SWIR or
TIR'

Observation : ‘ON" {data is
acquired) or
‘OFF (data 1s not
acquired, or not existing
in the granule)

2-8
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Table 2.3.1-2 List of Object in ASTER GDS Generic Metadata (3/4)

No. Parameter Name type{*1} | Description

16 3 ProcessedBands string The status of all bands
during observation.
Format : set of flags
described as 2-byte string.
byte = 01L02.3N~14
(band 01,02,3N~14 data
is acquired.}
= XX
{ data corresponding to
its band position is not
acquired)
Example :
Value =
"OLOZINXXHO5XXXXXX
XX1011121314"
11 Scenelnformation The information about the
scene concerning with the
data granule.
I ASTERScenelD integer The scene 1dentifier defined
by path, row and view.
{path, row, view)
where,
path: 1-233(nominal)
row: 1-TBD
view: 1-TBD
2 AOSScenelD string The scene 1D defined by
AQOS (definition: TBD).
3 OrbitNumber nteger The orbit number of the
satellite, when data is
acquired.
4 RecurrentCycleNumber integer The satellite recurrent cycle
number and the revolution
number in the cycle,
{cyele No., revolution NoJ)
where,
cycle: 1-260(max.)
revolution: 1-233(nominal}
5 FlyingDirection string The satellite flight direction
when observation is done.
*AS’: ascending direction.
‘DE': descending direction.
6 SolarDirection double The sun direction as seen
from the scene center.
{az, eb)
where,
az: azimuth angle in degree.
0.0 <= az < 360.0
measured eastward from
North.
el: elevation angle in
degree.
-00.0 «=el <=90.0

2-9
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SpatialResolution

integet

The nofminal spatial
resohutions of VNIR, SWIR
and TIR (unit : meter ).
{resofution of VNIER,
resolution of SWIR,
resolution of TIR)

Table 2.3.1-2 List of Object in ASTER GDS Generic Metadata (4/4)

Parameter Name

type(*1)

Description

12

SceneCoordinates

This group contains the
information of coordinates
of the scene.

SceneCoord

SceneCoordContainer{n){ *2}

The container of the scene
coordinates, in the order of:
upper left -> upper right ->
lower left -> lower right

FourCornersLongandLat(rn)(*
2)

double

Longitude and latitude of
each corners of the full
scene.
unit : degree
{(long, lat)
where,
long: East longitude
-180.0 <= long <= 180.0
lat: latitude
-90.0 <= lat<= 90.0

CenterLongitudeandlLatitude

double

Longitude and latitude of
the scene center.
unit ; degree
(long, fat)
where,
long: East longitude
-180.0 <= long <= 180.0
lat: latitude
-90.0 <= lat <= 90.0

QuadSceneCoord

QuadSceneCoordContainer{n}
(*2)

This container contains
longitudes and latitudes of
the quadrant scene, in the
order of:

upper left -> upper right ->
lower left -> lower right

FourCornersLongndLatofQua
din)(*2}

double

Longitude and latitude of 4
corners of the each
quadrant, in the order of:
upper left -> upper right ->
lower left > lower right
{ (long, lat)*4 )
where,
long: East longitude
{degree)

-180.0 <= long <= 180.0
lat: Jatitude (degree)

-90.0 <= lat <= 90.0

1DofBrowseDaragranule

string

Logical reference to the
browse product.

NOTES:
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{*1) Object types used in Metadata are
a. datetime: CCSDS AUTCormat
b. integer
¢. double
d. string
(*2) Object whose name followed by {n) has “class” attribute, it may repeat n-times.
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2.3.1.3, Product Specific Metadata(VNIR)

(13 Indexes of Objects

The Object st of Product Specific metadata{ VNIR DY and Product Specific metadata{ VNIR?2) are
shown in Table 2.3.1-3. Product Specific metadata{ VNIR 1) attributes { VNIRBand 1 Data and
VNIRBand2Data Groups) are written to the HDF file attribute productmetadata.vl and Product
Specific metadata(VNIR2) attributes (VNIRBandINData, VNIRBand3BData, LevelOVNIR | Data and
LevelOVNIRZData Groups) are written o productmetadatavi.

Product Specific Metadata(VNIR 1} and Product Specific metadatalVNIR2) include product specific
attributes, i.e. not associated with DID311.

(In Table 2.3.1.3, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

Table 2.3.1-3 List of Object in Level1 A Product Specific Metadata{ VNIR)}1/11)

No. Group/Obiect Name type(*1y 1 Description
1 VNIRBandlData The information about
VNIR band 1 of Level-1A.
i ExtractionfromL01 The information about the

extraction from one or two
Level 0 GROUP1 PDS (strip
data) in order to make VNIR

Band | Data.
ExtractionfromL01Container(n
H*2)

1 RECUn)(*2) integer RSC(relative scan count) of
first & last scan(>=(0). RSC
is scan count in each PDS.

2 SSTIM(*2) datetime | SST(scan start time) of first
& last scan.

3 PDSid{n)(*2 string Identifier of PDS including
first & last scan.

2 ImageDatalnformationl integer The information of VNIR

band 1 image data.

{npx, nln, bpp)

where,

npx: Number of pixels per
line (4100: fixed)

nin: Number of lines in
frame (4200: nominal)

bpp: Bytes per pixel
(1: fixed)
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Table 2.3.1.3 List of Object in Levell A Product Specific Metadata(VNIRY2/1 D)

No. Group/Obiect Name type(*1) | Description

113 GeometricCorrection| integer The information of VNIR
Band-1 geometric correction
table.
{nipat, nlpct, dipat, dipet)
where,
nlpat: number of lattice
points in along-track
direction.{10: nominal)
alpect: number of lattice
points in across-track
direction.{}]: nominal)
dlpat: distance between two
neighbor lattice points
in along-track direction,
(410: nominal
dlpet: distance between two
neighbor lattice points in
across-track direction.
(400: nominal)
4 RadiometricCorrection integer The information of VNIR
Band-1 radiometric
correction table.
(ndct, npara)
where,
ndet: number of detectors
used. (4100 : fixed)
npara: number of parameters
(3 ; fixed)
5 DataQualityl This group contains the
information about the quality
of LevellA VNIR Band-|
data,
| NumberofBadPixels] integer The information of missing
data.
{nmp, ndd, nmg)
where,
mmp: number of missing
pixels.
ndd: number of damaged
detectors.
nmg: number of contiguous
missing pixel groups
(abbreviated ‘Missing

Groups” )

2 ListofBadPixels] This group contains the
information about bad
pixels.

ListofBadPixels 1 Container(n}(
*2)
1 | DirectionofBadPixell{n}*2} string The direction of bad pixel
segment.

'C' = cross-track
‘A' = along-track
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Table 2.3.1-3 List of Object in Level1A Product Specific Metadatal WVNIRI(3/11)

No. Group/Object Name type(*1} | Description

1151212 BadPixelLP1{n)}(*2} integer The line number ( in cross-
track segment) or the pixel
number { in along-track

b _ e seament) including BPS, 4

3| BPSFirstl.P1{n)}(*2) integer First pixel number { in cross-

track segruent) or first line
number { in along-track
segment) of BPS,

4 | BPSLastLPI{n)y(*2) integer Last pixel number ( in cross-

track segment) or last line

number ( in along-track
segment) of BPS.

5 | CauseofBadPixel1(n)}{*2) string The cause of bad data:

‘M’ : Data Missing

‘D : Damaged Detector

6 UnitConversionCoelffl This group contains the

coefficients used for

radiance conversion, from
the pixel value of the band-

01 image.
1 Incll double Inclination
Offsetl double Offset - 0.0 fixed.
3 UnSatMinl integer Minimum value of
unsaturated pixel :  fixed,
4 UnSatMax1 integer Maximum value of
unsaturated pixel :
254 fixed.
5 ConlUnitl string Converted Unit
2 VYNIRBand2Data ‘The information about
VNIR band 2 of Level-1A.
| ExtractionfromL02 The information about the

extraction from one or two
Level 0 GROUP! PDS (strip
data) 1n order to make VNIR

Band 2 Data.
ExtractionfromL02Container{n
H*2)

I RSC2{(n¥*2) integer RSCirelative scan count) of
first & last scan(>=0). RSC
is scan count in each PDS,

2 " SST2(n)(*2) datetime | SST(scan start time) of first
& last scan,

3 PDSid2{n)(*2} string Identifier of PDS including

_ first & last scan,
2 ImageDatalnformation2 integer The information of VNIR

Band 2 image data.

{npx, nin, bpp)

where,

npx: Number of pixels per
line(4100: fixed}

nin: Number of lines in
frame(4200: nominal}

bpp: Bytes per pixel
{1: fixed)
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Table 2.3.1-3 List of Object in Levell A Product Specific Metadatal VNIRY(4/1 1)

No. Group/Object Name type(*1} | Description

213 GeometricCorrection2 integer The information of VNIR
Band-2 geometric correction
table.
{nipat, nlpct, dipat, dlpct)
where,
nipat: number of lattice
points in along-track
direction.(10: nominal)
nipet: number of lattice
poinis in across-track
direction.(11: nominal}
dlpat: distance between two
neighbor lattice points in
along-track direction,
{410: nominal)
dlpet: distance between two
neighbor lattice points in
across-rack direction.
{400: nominat)
4 RadiometricCorrection? integer The information of VNIR
Band-2 radiometric
correction table.
{ndct, npara)
where,
ndct: number of detectors
used.(4100 : fixed)
npara: number of parameters
(3 : fixed)
3 DataQuality2 This group contains the
information about the quality
of Levell A VNIR Band-2
data.
1 NumberofBadPixels2 integer The information of missing
data.
{nmp, ndd, nmg)}
where,
nmp: number of missing
pixels.
ndd: number of damaged
detectors.
amg: number of contiguous
missing pixe! groups
(abbreviated "Missing

Groups' )

2 [ ListofBadPixeis2 This group contains the
information about bad
pixels.

ListofBadPixels2Container(ny
*2)
1 | DirectionofBadPixel2(n)(*2) | siring The direction of bad pixel
segment.

'C" = cross-track

‘A’ = along-track

2| BadPixell P2(n3{(*2) integer The line number { in cross-
track segment) or the pixel
number { in along-track
sepment) including BPS.

2-15
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Table 2.3.1-3 List of Object in Levell A Product Specific Metadata{ VNIR)(3/11)

No. Group/Object Name type(*1) | Description

2151213 BPSFirstLP2(n)(*2) nteger First pixel number ( in cross-
track segment) or first line
number ( 1n along-track
segment) of BPS.

4 1 BPSLastLP2{n){*2) integer Last pixel number (in cross- |
track segment) or last line
number ( in along-track
segment) of BPS.

% | CauseofBadPixel2(n}{(*2) string The cause of bad data:

‘M Data Missing

‘D' : Damaged Detector

6 UnitConversionCoeff2 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-

02 image.
Incl2 double Inclination
Offset? double Offset : 0.0 fixed.
3 UnSatMin2 integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax2 integer Maximum value of
unsaturated pixel :
254 fixed.
5 ConUnit2 string Converted Unit
3 VNIRBand3INData The information about
_ VNIR band 3N of Level-1A,
1 ExtractionfromEL03N The information about the

exfraction from one or two
Level 0 GROUP2 PDS (strip
data) in order to make VNIR

Band 3N Data.
EstractionfromLO3NContainer
{(n)(*2)

1 RSCIN(n)(*2) integer RSC{relative scan count) of
first & last scan(>=0). RSC
is scan count in each PDS.

2 SST3AN(n)(*2) datetime | S8T(scan start time) of first
& last scan.

3 PDSi1dIN(n}(*2) string Identifier of PDS including
first & last scan,

2 ImageDatalnformation3N integer The information of VNIR

Band 3N image data.

(npx, nln, bpp)

where,

npx: Number of pixels per
line(4100: fixed)

nln: Number of lines i
frame(4200: nominal)

bpp: Bytes per pixel
(1: fixed)
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Table 2.3.1-3 List of Object in Levell A Product Specific Metadata( VNIRY(6/11)

Nao. Group/Object Name type(*1) | Description

313 GeomertricCorrection3N integer The information of VNIR
Band-3N geometnic
correction table,
{nipat, nlpct, dipat, dipct)
where,
nlpat: number of lattice
points in along-track
direction.(10: nominal)
nlpct: number of lattice
points in across-track
direction.(11: nominab)
dlpat: distance between two
neighbor lattice points in
along-track direction.
(410: nominal)
dipct: distance between two
neighbor lattice points in
across-track direction.
{400: nominal)
4 RadiometricCorrection3N integer The information of VNIR
Band-3N radiometric
correction table.
| (ndct, npara)
where,
ndet: number of detectors
used (4100 : fixed)
npara: number of parameters
(3 : fixed)
5 DataQuality3N This group contains the
information about the quality
of Levell A VNIR Band-3N
data.
1 NumberofBadPixels3N integer The information of missing
data,
{nmp, ndd, nmg)
where,
nmp: number of missing
pixels.
ndd: number of damaged
detectors.nmg: number
of contiguous
missing pixel groups
(abbreviated ‘Missing

Groups’ )

2 ListofBadPixels3N This group contains the
iformation about bad
pixels.

ListofBadPixels3NContainer(n
2
1| DirectionofBadPixel3N(ny(*2; | string The direction of bad pixel
segment.

‘C' = cross-track

‘A" = along-track

2 | BadPixelLP3N(n¥*2) integer The line number { in cross-
track segment; or the pixel
number ( in along-track
segment) including BPS.
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Table 2.3.1-3 List of Object in Levell A Product Specific Metadata{ VNIR)Y(7/11)

Na.

Group/Object Name

type(*1)

Description

3

5

BPSFirstLP3N(n}(*2}

integer

First pixel number ( in cross-
track segment) or first line
number ( in along-track
segment) of BPS.

1 BPSLastLP3NEm{(*2}

integer

Last pixet number { in cross-
track segment) or last line
number { in along-track
segrment) of BPS,

CauseofBadPixel3N(n)(*2)

string

The cause of bad data:
‘M’ : Data Missing
‘D : Damaged Detector

UnitConversionCoeffIN

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
3N image.

Inci3N

double

Fnclination

Offset3N

double

Offser : 0.0 fixed.

UnSatMin3N

integer

Minimum value of
unsaturated pixel : 0 fixed.

UnSatMax3N

integer

Maximum value of
unsaturated pixel :
254 fixed.

ConUnit3N

string

Converted Unit

YNIRBand3BData

The information about
VNIR band 3B of Level-1A.

Extractionfromi.93B

The information about the
extraction from one or two
Level 0 GROUP2 PDS (strip
data) in order to make VNIR
Band 3BData.

ExtractionfromLO3BContainer

(n)(*2)

RSC3B{(n}*2)

integer

RSC(relative scan count) of
first & last scan(>=0). RSC
is scan count in each PDS,

SST3B(n)}(*2)

datetime

S§S8T(scan start time} of first
& last scan.

PDSid3B(n)(*2)

string

Identifier of PDS including
first & last scan.

ImageDatalnformation3B

integer

The information of VNIR
Band 3B image data.
{npx, nln, bpp)
where,
npx: Number of pixels per
line(5000: fixed)
nin: Number of lines in
frame{460{0: nominal)
bpp: Bytes per pixel
(1: fixed) '
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Table 2.3.1-3 List of Object in Level1A Product Specific Metadata(VNIRWE/11)

No. Group/Obiject Name type(*1} | Description

413 GeometricCorrection3B integer The information of VNIR
Band-3B geometric
correction table.
{nlpat. nipct, dlpat, dlpet)
where,
nipat: number of lattice
points in along-track
direction.(10: :nominal}
alpct: number of lattice
points in across-track
direction.{12: :nominal}
dlpat: distance between two
neighbor lattice points in
along-track direction.
{500: nominal)
dipet: distance between two
neighbor {attice points in
across-track direction,
(400: nominal)
4 RadiometricCorrection3B integer The information of VNIR
Band-3B radiometric
correction table.
(ndct, npara)
where,
ndct: number of detectors
used (5000 : fixed)
npara: number of parameters
(3 : fixed)
5 DataQuality3B This group contains the
information about the quality
of LevellA VNIR Band-3B
data.
1 NumberofBadPixels3B integer The information about bad
pixels,
(nmp, ndd, nelm)
where,
nmp: number of missing
pixels.
ndd: number of damaged
detectors.
nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels3B This group contains the
information about bad
pixels.

ListofBadPixels3BContainer(n
N
1 | DirectionofBadPixel3B(nj(*2) | string The direction of bad pixel

segment.

'C' = cross-track

‘A" = along-track

2 | BadPixellLP3B(ny(*2} integer The line number { i cross-
track segment) or the pixel
number { in along-track
segment} including BPS.
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Table 2.3.1-3 List of Object in Levell A Product Specific Metadata( VNIRH(9/11)

No.

Group/Object Name

type(*1)

Description

4

5

BPSFirstL.P3B(n}{*2)

integer

First pixel number ( 1o cross-
track segment) or first line
number { in along-track
segment) of BPS,

BPSLastl.P3B(n)*2)

integer

Last pixel number { in cross-

track segment) or last line
number ( in along-track
segment) of BPS.

CauseofBadPixel3B(n)(*2}

string

The cause of bad data:
‘M’ : Data Missing
‘D' : Damaged Detector

UnitConversionCoeff3B

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
3B image.

Incl3B

double

Inclination

Offset3B

double

Offset : 0.0 fixed.

UnSatMin3B

integer

Minimum value of
unsaturated pixel : O fixed,

UnSatMax3B

integer

Maximum value of
unsaturated pixel :
254 fixed.

ConUnit3B

string

Converted Unit

FirstPixelAddressGroup

This group identifies the
address of the first available
pixel in each refreshing
cycle of VNIR band-3B
image data,

Neycles

integer

Number of refreshing cycle.
Since there are as many as 9
refreshing cycles in a frame
data, nominal value for
Neyeles 18 9.

FPAddress

FPAddressContainer(n}(*2)

This container contains
relative scan number and
address for each refreshing
cycle.

—

FirstPixel Address(n}(*2)

integer

{Sc-n, Ad-n)

where,

Sc-n : Relative scan count in
n-th cycle.

Ad-n : Address in n-th
cycle,

LevellVNIR1Data

The information about
Level-0 VNIR Group-1
which contains VNIR band |
and 2 data,

Physicailnitl

The information about
Level-0 VNIR Group-1
physical unit,

BarCodelDd1

string

Bar code serial number of
the physical unit.

[

CompletionDate 1

datetime

Diate and time of completion
of the physical media.

2-20
D-26

209-CD-002-005




PDSCountsi

integer

Total number of PDISs on
the physical unit {<=9999)

Table 2.3.1-3 List of Object in Levell A Product Specific Metadata( VNIRY10/1 1)

No.

Group/Object Name

type(*1)

Description

512

LODataSetl

This group contains the
information of LO VNIR
Group- 1 data set{PDSs).

LODataSetIContainerin){*2)

The information about PDSs
of Level-0 Group-1.

PDSidi{n}*2)

string

Identifier of this PDS
assigned by EDOS.

FirstPacketTimel(n}(*2)

datetime

First packet time for this
PDS.

LastPacketTimel(n)*2)

datetime

L.ast packet time for this
PDS.

PacketCounts1(n}*2)

integer

Number of packets in this
PDS.

LODataTypel

string

The identifier of the input
data type ( defined by
EDQOS).

‘PDS’: Production Data Set
‘EDS’: Expedited Data Set
"TEST' ; Test Data

LODataQualityl

This specifies the number of
input packets used to
generate the data granule,
and these quality.

SensorGroupName!

SIFing

Sensor group name:
‘VYNIRT {fixed)

NumberofPackets!

integer

Number of packets used to
generate the scene data of
each group.

PercentotMissingPackets]

double

percent of missing packets
of each group. Unit: %

PercentofCorrectedPackets]

double

percent of packets with
errors corrected by Reed
Solomon (R-8) decoding.
Unit: %

LevelVNIR2Data

The information about
Level-0 VNIR Group-2
which contains VNIR band
AN and 3B data.

PhysicalUnit2

The information about
Level-0 VNIR Group-2
physical umit.

BarCodelD2

string

Bar code serial number of
the physical unit.

CompletionDate2

datetime

Date and time of completion
_of the physical media.

PDSCounts2

integer

Total number of PDSs on
the physical unit (<=9999)

[

LoDataSet2

This group contains the
information of LO VNIR
Group-2 data set(PDSs).

LODataSet2ZContainer{n¥*2)

The information about PDSs
of Level-0 Group-2.

PDSId2(n}(*D)

string

Identifier of this PDS

assigned by EDOS.
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FirstPacketTime2(n)(*2) datetime | First packet time for this
PDS.

LastPacketTime2{n){*2} datetime | Last packet time for this
PDS,
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Table 2.3.1-3 List of Obiect in Levell A Product Specific Metadata{ VNIRY(1 /I D

No. Group/Object Name type(*1}

Description

61214 PacketCounts2(n){*2) integer

Number of packets in this
PDS.

3 LODataTypel string

The identifier of the input
data type ( defined by
EDROS). :

*PDS’: Production Data Set
‘EDS’: Expedited Data Set
“TEST : Test Data

4 LODataQuality2

This specifies the number of
input packets used to
generate the data granule,
and these guality,

1 SensorGroupName2 string

Sensor group name:
'VNIR2' (fixed)

2 NumberofPackets? integer

Number of packets used to
generate the scene data of
each group.

3 PercentofMissingPackets2 double

percent of missing packets
of each group. Unit: %

4 PercentofCorrectedPackets? double

percent of packets with
errors corrected by Reed
Solomon (R-S) decoding.
Unit: %

NOTES:
{*1) Object types used in Metadata are
a. datetime: CCSDS A{UTC¥ormat
b. integer
¢. double
d. string

(*2} Object whose name followed by {n) has “class™ attribute, it may repeat n-times.
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2.3.1.4. Product Specific Metadata(SWIR)

{1) Indexes of Objects

The Object list of Product Specific metadata{SWIR1) and Product Specific metadata(SWIR2) are
shown in Table 2.3.1-4, Product Specific metadata(SWIR1} attributes (SWIRBand4Data,
SWIRBand5Data and SWIRBand6Data Groups) are written to the HDF file attribute
productmetadata.s] and Product Specific metadata(SWIRZ) attributes (SWIRBand7Data,
SWIRBand8Data, SWIRBand9Data, Level0SWIRData, SWIR Registration Quality and Parallax
Correction quality Groups) are witten to pruductmetadata s2.

Product Specific Metadata(SWIR1) and Product Specific metadata(SWIR2) include product specific
attributes, i.e. not associated with DID31 1.

(In Table 2.3.1-4, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

Table 2.3.1-4 List of Object in Levell A Product Specific Metadata(SWIR)(1/15)

No. Group/Object Name type(*1} | Description
1 SWIRBand4Data The information about
SWIR band 4 of Level-1A.
H ExtractionfromL04 The information about the
extraction from one or two
Level 0 GROUP3 PDS(strip
data) in order to make SWIR
band 4 data.
ExtractionfromL.04Container(n
J}*2)
| RSC4(n)(*2) integer RSC(relative scan count) of
first & last scan (>=0). RSC
is scan count in each PDS,
2 S8T4(n)*2) datetime | SST(scan start time) of first
& last scan.
3 - | PDSidd(n)(*2) string Identifier of PDS including
first & last scan.
2 ImageDatalnformationd integer The information of SWIR

band 4 image data.

{npx, nin, bpp)

where,

npx: Number of pixels per
line(2048: fixed)

riln: Number of Hines in
frame({2100: nominal}

bpp: Bytes per pixel
{1: fixed)
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Table 2.3.1-4 List of Object in LevellA Product Specific Metadata(SWIRX2/15}

No, Group/Object Name type(*1) | Description

13 GeometricCorrectiond integer The information of SWIR
Band-4 geometric cotrection
table.
{nipat, nlpct, dipat, dlpet)
where,

nipat: number of lattice
points in along-track
direction.{103: nominab)
alpct: number of lattice
points in across-track
direction.{105: nominabh
dlpat: distance between two
neighbor lattice points in
along-track direction.
{20: nomimnal}
dlpet: distance between two
neighbor lattice points in
across-track direction.
{20: nominal)
4 RadiometricCorrectiond integer The information of SWIR
Band-4 radiometric
correction table.
{ndct, npara)
where,
ndcet: number of detectors
used {2048 : fixed)
npara: number of parameters
{3 : fixed)
5 DataQuality4 This group contains the
information about the quality
of LevellA SWIR Band-4
data.
1 NumberofBadPixels4 integer The information about had
pixels.
{nmp, ndd, neim)
where,
amp: number of mussing
pixels.
ndd: number of damaged
detectors.
nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels4 This group contains the
information about bad
pixels.

ListofBadPixels4Container{n)(
*23
1| DirectionofBadPixeld(n}(*2) string The direction of bad pixel

segment.

'C = cross-track

‘A' = along-track

2 | BadPixelLP4(n)}*2) integer The line number ( in cross-
track segment) or the pixel
number { in along-track
segment) including BPS.
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Table 2.3.1-4 List of Object in Levell A Product Specific Metadata(SWIR)(3/15)

No. Group/Object Name type(*1} | Description

o
%]

Ii5 BPSFistLP4(ny(* ) integer First pixel number { in cross-
track segment) or first line
number { in along-track

. o | segment) of BPS, = .
4 | BPSLastLP4{m}(*2) integer Last pixel number { in cross-
track segment} or last line
number { in along-track
segment) of BPS.

5 | CauseofBadPixeld(n}(*2) siring The cause of bad data;

‘Me' : Missing Even Pixel
‘Mo’ : Missing Odd Pixel

D : Damaged Detector

6 UnitConversionCoeff4 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-4

image.
Incl4 double Inclination _
Offsetd double Offser : 0.0 fixed.
3 UnSatMind integer Minimum value of
unsaturated pixel ; 0 fixed.
4 UnSatMax4 integer Maximum value of
unsaturated pixel :
254 fixed.
3 ConUnit4 string Converted Unit
2 SWIRBand5Data The information about
SWIR band 3 of Level-1A.
1 ExtractionfromE05 The information about the

extraction from one or two
Level 0 GROUP3 PDS (strip
data) in order to make SWIR

Band 5 Data.
ExtractionfromL05Container(n
XH*2)
| RSC5(n)(*2) integer RSC(relative scan count) of
first & last scan{>=0}. RSC
is scan count in each PDS.
2 SSTS(n)}(*2) datetime | SST{scan start time) of first
& last scan.
3 PDSidS5(n)(*2) string Identifier of PDS including
first & last scan.
2 ImageDatalnformation5 integer The information of SWIR

band 5 image data.

(npx, nln, bpp)

where,

npx: Number of pixels per
line(2048: fixed)

nin: Number of lines in
frame(2100: nominal}

bpp: Bytes per pixel
(I fixed)
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Table 2.3.1-4 List of Object in Leveil A Product Specific Metadama(SWIR4/15;

No. Group/Object Name type(*1) | Description

213 GeometricCorrection’ integer The information of SWIR
Band-5 geometric comrection
table,
(nipat, nlpct, dipat, dipet)
where,
nipat: number of lattice
points in along-track
direction.f103; nominab)
nlpct: number of lattice
points int across-track
direction.(105: nominal)
dlpat: distance between two
neighbor lattice points in
along-track direction.
(20: nominal)
dipet: distance between two
neighbor lattice points in
across-track direction.
{(20: nominal)
4 RadiometricCorrection integer The information of SWIR
Band-5 radiometric
correction table.
{ndct, npara}
where,
ndet: number of detectors
used. (2048 : fixed)
npara: number of parameters
(3 : fixed)
5 DataQuality5 This group contains the
information about the quality
of Level1 A SWIR Band-5
data.
1 NumberofBadPixels$ integer The information about bad
pixels.
{nmp, ndd, nelm)
where,
nmp: number of missing
pixels.
ndd: number of damaged
detectors.nelm: number of
elements of
the next list of bad pixels.

2 ListofBadPixels$ This group contains the
information about bad
pixels.

ListofBadPixels5Container{n}
*7)
1 | DirectionofBadPixel5(n){*2) string The direction of bad pixel

segment,

‘C = cross-track

‘A’ = along-track

2 | BadPixelLPS(n)¥*2) integer The line number { in cross-
track segment) of the pixel
number { in along-track
segment) including BPS.
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Table 2.3,1-4 List of Object in Level1 A Product Specific Metadata(SWIR)(5/15)

No. Group/Object Name type(*1} | Description

2151231 BPSFurstLPA3(n)(*2) integer First pixel number ( in cross-
track segment) or first line
number { in along-track

_ segment) of BPS,

4 | BPSLastLP3(n)}{*2) integer L.ast pixel number { in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

5 { CauseofBadPixel5(n}(*2) string The cause of bad data;

Me': Missing Even Pixel
"Moo’ Missing Odd Pixel

D Damaged Detector

6 UnitConversionCoeff5 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-5

image.

1 Incls double Inclination

2 Offset5 double Offset : 0.0 fixed.

3 UnSatMin5 integer Minimum value of
unsaturated pixel : 0 fixed.

4 UnSatMax5 integer Maximum value of
unsaturated pixel :

254 fixed.
5 ConUnit5 _ string Converted Unit
3 SWIRBand6Data The information about
SWIR band 6 of Level-1A.
i ExtractionfromL06 The information about the

extraction from one or two
Level 0 GROUP3 PDS (strip
data) in order to make SWIR

Band 6 Data.
ExtractionfromL06Container(n
H*2)

1 RSCH{m*) integer RSC{reiative scan count) of
first & last scan{>=0). R§C
is scan count in each PDS,

2 SST6(n)*2) datetime | S§8T(scan start ume) of first
& last scan,

3 PDSid6(n}(*2) string Identifier of PDS including
first & last scan,

2 ImageDatalnformationt integer The information of SWIR

band 6 image data.

{npx, nln, bpp)

where,

npx: Number of pixels per
line(2048: fixed)

ala: Number of lines in
frame(21060: nominal)

bpp: Bytes per pixel
{1: fixed}
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Tabie 2.3.1-4 List of Object in LevellA Product Specific Metadata(SWIR¥6/15)

No. Group/Object Name type(*1y | Description

313 GeometricCorrectiond integer The information of SWIR
Band-6 gecmetric correction
table.
“(nlpat, nlpct, dlpat, dipet)
where,
nipat: number of lattice
points i along-track
direction.(103: nominal}

nlpet: number of iattice
poinis in across-track
direction.(105; nominal}

dlpat: distance between two
neighbor lattice points in
along-track direction.
{20 nominal)

dipct: distance between two
neighbor lattice points in
across-track direction.
(20: nominal)

4 RadiometricCorrectionb integer The information of SWIR

Band-6 radiometric

correction table.

{ndct, npara)

where,

ndct: number of detectors

used.(2048 : fixed)
npara: number of parameters
(3 : fixed)

5 DataQuality6 This group contains the

information about the guality

of LevellA SWIR Band-6
data.

1 NumberofBadPixels6 integer The information about bad

pixels,

{nmp, ndd, nelm)

where,

nmp: number of missing

pixels.

ndd: number of damaged

detectors,

nelm: number of elements of

the next list of bad pixels,

2 ListofBadPixels6 This group contains the
information about bad
pixels,

ListofBadPixels6Contamerin ¥
#2)
i | DirectionofBadPixel6{n}{*2) string The direction of bad pixel

segment,

'C' = cross-track

‘A’ = along-track
BadPixelLP6{n)(*2) integer The line number ( in ¢ross-
track segment) or the pixel
number { in along-track
segment} including BPS.

[

2-29
D-35 209-CD-002-005



Table 2.3.1-4 List of Object in Levell A Product Specific Metadata( SWIRX{7/15)

No. Group/Object Name type(*1} | Description

3151213 BPSFirstLP6(n){*2) integer First pixel number { in cross-
track segment) or first line
number { in along-track

N segment} of BPS.

4 | BPSLastLP6(n)y(*2) integer Last pixel number { in cross-
track segment) ot last line
number ( in along-track
segment) of BPS.

5 | CauseofBadPixel6(n}y(*2} string The cause of bad data:

‘Me' ; Missing Even Pixel
‘Mo’ : Missing Odd Pixel

‘D' : Damaged Detector

6 UnitConversionCoeff6 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-6

image.
Inclé double Inclination
Offsett double Offset : 0.0 fixed.
3 UnSatMinb integer Minimum value of
unsaturated pixel : O fixed,
4 “UnSatMax6 integer Maximum value of
unsaturated pixel :
254 fixed.
5 ConUniif string Converted Unit
4 SWIRBand7Data The information about
SWIR band 7 of Level-1A.
1 ExtractionfromL07 The information about the

extraction from one or two
Level 0 GROUP3 PDS (strip
data) in order to make SWIR

Band 7 Data.
FxtractionfromLO7Container(n
*2)

1 RSCHn)*2) integer RS8C(relative scan count) of
first & last scan(>={). RSC
is scan count in each PDS.

2 SSTTn)K*2) datetime | §8T(scan start ime) of first
& last scan.

3 PDSid7(ny*2) string Identifier of PDS including
first & last scan.

2 ImageDatalnformation? mnteger The information of SWIR

band 7 image data.

{npx, nin, bpp}

where,

npx: Number of pixels per
Hne{2048: fixed)

nin: Number of lines in
frame(2100: nominal)

bpp: Bytes per pixel
¢1: fixed)
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Table 2.3.1-4 List of Object in Level1A Product Specific Metadata(SWIR)(8/13)

No,

Group/Object Name

type(*1)

Description

4

3

GeometricCorrection?

integer

The information of SWIR

Band-7 geometric correction

table.

(nipat, nipet, dlpat, dipct)

where,

nlpat: number of lattice
points in along-track
direction.{103: nominal)

nlpet: number of lattice
points in across-track
direction.{103: nominal}

dlpat: distance between two
neighbor lattice points in
along-track direction.
(20: nominal)

dlpet: distance between two
neighbor lattice points in
across-track direction.
{20: nominal)

RadiometricCorrection?

integer

The information of SWIR

Band-7 radiometric

correction table.

(ndct, npara)

where,

ndct: number of detectors
used.(2048 : fixed)

npara: number of parameters
(3 : fixed)

DataQuality7

The information of VNIR

Band-7 radiometric

correction table.

(ndct, npara)

where,

ndet: number of detectors
used (2048 : fixed)

npara: number of parameters
(3 : fixed)

NumberofBadPixels7

integer

The information about bad

pixels.

(amp, nelm, ndd)

where,

nmp: number of missing
pixels.

nelm: number of elements of
the next list of bad pixels.

ndd: number of damaged
detectors,

ListofBadPixels?

This group contains the
information about bad
nixels,

ListofBadPixels7Contamner{nj
*2)

o

DirectionofBadPixel7T(n}{*2)

string

The direction of bad pixel
segment.

'C' = cross-track

‘A’ = along-track
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Table 2.3.1-4 List of Object in Level1 A Product Specific Metadata(SWIRX9/15)

No. Group/Object Name type(*1} | Description

41512121 BadPixelLP7{n)(*2} integer The line number ( in cross-
track segment) or the pixel
number { in along-track
sepment) inciuding BPS.

3| BPSFirstLP7{n}{*2} integer First pixel number ( in cross-
" | track segment) or first line
number { in along-track
segment] of BPS,

4 { BPSLastLP7(n)}*2) integer Last pixel number { in cross-
track segment) or last line
number { in along-track
segment) of BPS,

51 CauseofBadPixel7(n)}(*2) string The cause of bad data:

‘Me' : Missing Even Pixel
Mo’ : Missing Odd Pixel

D' : Damaged Detector

6 UnitCenversionCoeff7 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band.7

image.

1 Incl7 doubie Inclination

Offset? double Offset : 0.0 fixed.

3 UnSatMin7 integer Minimum value of
unsaturated pixel : O fixed.

4 UnSatMax7 integer Maximum vaiue of
unsaturated pixel :

254 fixed,
5 ConUnit7 string Converted Unit
5 SWIRBand8Data The information about
SWIR band 8 of Level-1A.
1 Extractionfromi08 The information about the

extraction from one or two
Level 0 GROUP3 PDS (strip
data) in order to make SWIR

Band 8 Data,
Extractionfroml.O8Container(n
H*2)

i RSC8(n){*2) integer RSC(relative scan count) of
first & last scan(>=(). RSC
is scan count in each PDS.

2 SST8&(n)}{*) datetime | SS8T{(scan start time} of first
& last scan.

3 PDSid8{(n)(*2) string Identifier of PDIS including
first & last scan.

2 ImageDatalnformation® integer The information of SWIR

band 7 image data,

{npx, nin, bpp}

where,

npx: Number of pizels per
line(2048: fixed)

ain: Number of lines in
frame(2100: nomunal)

bpp: Bytes per pixel
{1: fixed}
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Table 2.3.1-4 List of Object in Levell A Product Specific Metadata(SWIRY(10/15)

No. Group/Object Name type(*1} | Description

513 GeometricCorrection8 integer The information of SWIR
Band-8§ geometnic correction
table.
(nipat, nipct, dipat, dipct)
where, '
nipat: aumber of lattice
points in along-track
direction.{103: nominal)
nipct: number of latiice
points in across-track
direction.{105; nominal)
dlpat: distance between two
neighbor lattice points in
along-track direction.
{20: nominal)
dlpct: distance between two
neighbor lattice points i
across-track direction.
{20: nominal)
4 RadiometricCorrection§ integer The information of SWIR
Band-8 radiometric
correction table.
{ndct, npara)
where,
ndct: number of detectors
used.(2048 ; fixed)
npara: number of parameters
(3 : fixed)
5 DataQuality8 This group contains the
information about the quality
of LevellA SWIR Band-8
data.
1 NumberofBadPixelsg integer The information about bad
pixels.
(nmp, ndd, nelm)
where,
nmp: munber of missing
pixels.
ndd: number of damaged
detectors.
nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels8 This group contains the
information about bad
pixels.

ListofBadPixelsRContainer{n ¥
*3)
1 | DirectionofBadPixel8(n)(*2) string The direction of bad pixel

segment.

'C' = cross-track

'A' = alonp-track
BadPixelLPB(n¥*2) integer The line number { in cross-
frack segment) or the pixel
number { i along-track
segment) inciuding BPS.

ha
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Table 2.3.1-4 List of Object in Levell A Product Specific Metadata(SWIR(11/15)

No. Group/Object Name type(*1} | Description

515%2131 BPSFurstLPB(n}{*2) integer First pixel number ( in cross-
track segment) or first line
number ( in along-track

_ . _ . segment) of BPS.

4 | BPSLastLP&{n)(*2) integer Last pixel number { in cross-
track segment) or last line
number { in along-track
segment) of BPS,

5 | CauseofBadPixel8(ni(*2) siring The cause of bad data:

‘Me': Missing Even Pixel
Mo Missing Odd Pixel

‘D' : Damaged Detector

6 UnitConversionCoeff§ This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-8

image.
Incl8 double Inchination
Offset8 double Offset ; 0.0 fixed.
UnSatMing nteger Minimum value of
unsaturated pixel : 0 fixed,
4 UnSatMax8 mnteger Maximum value of
unsaturated pixel :
254 fixed.
5 ConUnit® string Converted Unit
6 SWIRBand9Data The information about
SWIR band 9 of Level-1A.
1 Extractionfroml.09 The information about the

extraction from one or two
Level 0 GROUP3 PDS (strip
data) in order to make SWIR

Band 9 Data,
ExtractionfromL09Container{n
2y
1 RSCH(n)(*2) integer RSC(relative scan count) of
first & last scan(>=0). RSC
is scan count in each PDS.
2 SSTO(nx*2) datetime | SST(scan start time) of first
& last scan.
3 PDS1d9(n)(*2) string Identifier of PDS including
first & last scan,
2 ImageDatalnformation9 integer The information of SWIR

band 9 image data.

{npx, nln, bpp)

where,

npx: Number of pixels per
line(2048: fixed)

nin: Number of lines in
frame(2100: nominal)

bpp: Bytes per pixel
(1: fixed)
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Table 2.3.1-4 List of Object in Levell A Product Specific Metadata(SWIR)(12/15)
No. Group/Object Name type{*1}y | Description

613 GeometricCorrection¥ integer The information of SWIR
Band-9 geometnc comection
table.
{nipat, nlpct, dipat, dipct)
where,
ripat: number of lattice
points in along-track
direction.(103: nominal)
nipct: number of latiice
points in across-track
direction.{105: nominal)
dipat: distance between two
neighbor lattice points in
along-track direction.
{20: nominal)
dlpct: distance between two
neighbor lattice poinis in
across-track direction,
(20: nominal)
4 RadiometnicCorrection9 integer The information of SWIR
Band-9 radiometric
correction table.
{ndct, npara)
where,
ndct; number of detectors
used.(2048 : fixed)
npara: number of parameters
(3 : fixed)
5 DataQuality9 This group contains the
information about the quality
of Levell A SWIR Band-9
data.
1 NumberofBadPixels9 integer The information about bad
pixels.
(nmp, ndd, nelm)
where,
nmp: number of missing
pixels.
ndd: number of damaged
detectors.
nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels9 This group contains the
information about bad
pixels,

ListofBadPixels9Contamer{n¥(
*2)
1 | DirectionofBadPixel9(n)(*2) | string The direction of bad pixel

segment.

‘' = cross-track

‘A’ = along-track

2 | BadPixelLPO(ny*2) integer The line number ( in cross-
wack segment} or the pixel
number ( in along-track
segment} including BPS.

Tabie 2.3.1-4 List of Object in Level1 A Product Specific Metadata( SWIR X 13/15)
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Group/Object Name

typel{*1}

Description

[
il

BPSFirsd.PO(n)(*2)

integer

First pixel number ( in cross-
wack segment) or first line
number { in along-track
segment) of BPS.

BPSLastLP9(n)(*2}

integer

Last pixel number ( in: cross-
track segment} or last line
number { in elong-track
segment) of BPS.

CauseofBadPixelS(n)}*2}

string

The cause of bad data:
Me' : Missing Even Pixel
‘Mo' : Missing Odd Pixel
‘D' ; Damaged Detector

UnitConversionCoeff9

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-9
irnage.

Inci9

double

Inclination

Offser®

doubie

Offset : 0.0 fixed.

UnSatMing

integer

Minimum value of
unsaturated pixel : O fixed,

UnSatMax®

integer

Maximum value of
unsaturated pixel :
254 fixed.

ConUnit9

string

Converted Unit

Level0SWIRData

The information about
Level-0 SWIR which
contains VNIR band 3N and
3B data.

- Physicaltnit

The tnformation about
Level-0 SWIR physical unit.

BarCodelD

string

Bar code serial number of
the physical unit.

CompletionDate

datetime

Date and time of completion
of the physical media,

PDSCounts

integer

Total number of PDSs on
the physical unit {<=9959)

L.0DataSet

This group contains the
information of LO SWIR
data set(PDSs).

LODataSetContainer(n)}(*2}

The information about PDSs
of Level-0 Group-3.

PDSid{n)}*2)

string

Identifier of this PDS
assigned by EDOS.

o]

FirstPacketTime(n}*2)

datelime

First packet time for this
PDS,

LastPacketTime{n)(*2)

datetime

Last packet time for this
PDS.

PacketCounts(n)}{(*2)

integer

Number of packets in this
PDS.

LODataType

string

The identifier of the input
data type ( defined by
EDOS).

‘PDS": Production Data Set
‘EDS’": Expedied Data Set
“TEST" : Test Data
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Table 2.3.1-4 List of Object in Level 1 A Product Specific Metadata(SWIR(14/15)

Na.

Group/Object Name

type(*1)

Description

3

4

LODataQuality

This specifies the number of
input packets used to
generate the data granule,

.and these quality.

SensorGroupName

string

Sensor group name:
“SWIR' (fixed)

NumberofPackets

integer

Number of packets used to
generate the scene data of
each group.

PercentofMissingPackets

double

percent of missing packets
of each group. Unit %

ParcentofCorrectedPackets

double

percent of packets with
errors corrected by Reed
Solomon (R-5) decoding.
Unit: %

SWIRRegistrationQuality

The registration information
of SWIR based on VNIR.

ProcessingFlag

integer

0: no output, because
processing is impossible.

I: output 1s the result
computed.

2: output is extracted from

registration file.

4: output obtained by other

method.

NumberofMeasurements

integer

The number of
measurements

MeasuremeniPointNumber

integer

The number of measurement
points.

AverageOffset

double

Average offset value,
(LAOset, PAOset)
where,

| LAQOset: Line direction

average offset,
PAOQOset: Pixel direction
average offset.

StandardDeviationOffset

double

Standard deviation offset

value.

(LSDOset, PSDOset)

where,

LSDOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset.

Threshoild

double

Threshold value.

(CThid, LOThid. POThId,

VOThld)

where,

CThld: Correction threshold

LOThid: Line direction
offset threshold

POThid: Pixel direction
offset threshold

VOThid: Vector offser
threshold

ParallaxCorrectionQuality

The information of SWIR
parallax correction.
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Table 2.3.1-4 List of Object in Levell A Product Specific Metadata{SWIRY15/13)

No. Group/Obiject Name type(*1) | Description

91 PetlmageMatch integer The percent of image
matching used in the SWIR
parallax collection

_ _ ._iprocessing.
2 AvgCorrelCoef double The Average Correlation
Coefficient.
3 Ctliled double The Correlation Threshold
value.

NOTES:
(*1) Object types used in Metadata are
a. datetime: CCSDS A(UTC)Format
b. integer
c. double
d. string
{*2) Object whose name followed by (1) has “class” attribute, it may repeat n-times,

D-44 209-CD-002-005



2.3.1.5. Product Specific Metadata(TIR)

{1y Indexes of Objects

The Object list of Product Specific metadata(TIR 1) and Product Specific metadata(TIR2} are shown in
Table 2.3.3-5. Product Specific metadata(TIR 1) attributes(TIR Band 10Data, TIRBand! | Data and
TiIRBand12Data Groups) are written to the HDF fife atiribite productmetadata.tl and Product Specific
metadata(TIR2) attributes(TIRBand 13Data, TIRBand14Data, Level0TIRData and
TiRRegistrationQuality Groups) are written to the HDF file atribute productmeradata .l

Product Specific Metadata(TIR1} and Product Specific metadata(TIR2) include product specific
attributes, i.e. not associated with DID311.

(In Tabie 2.3.1-5, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

Table 2.3.1-5 List of Object in Levell A Product Specific Metadata(TIR)1/12)

No. Group/Object Name type(*1) | Description
1 TIRBand10Data The information about TIR
band 10 of Level-1A.

i ExtractionfromL010 The information about the
extraction from level O strip
data.

1 RSC10 integer RSC(relative scan count) of

first & last scan (>=0). RSC
is scan count in each PDS,

2 S8T10 datetime | SST(scan start time) of first
& last scan.
3 PDSid10 string Identifier of PDS including
first & last scan.
2 ImageDatalnformation10 integer The information of TIR

band 10 mmage data.

(npx, nln, bpp)

where,

npx: number of pixels per
fine(716: fixed)

aln: number of line in
frame{700: nominal}

bpp: bytes per pixel
(0: fixed)

3 GeometricCorrection 1O integer The information of TIR

geometric correction table.

{nlpat, nlpct, dipat, dipct)

where,

nlpat: number of lattice
points in along-track
direction. (11: nominal}

nipct: number of lattice
points in across-track
direction. (10: nominal}

dipat; distance between two
neighbor lattice points in
along-track direction,
{70: nominal}

dipct: distance between two
neighbor lattice points in
across-track direction.
{7(: nominal)
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Table 2.3.1-5 List of Object in Levell A Product Specific Metadata(TIRY2/12)

No. Group/Object Name type(*1} | Description

114 RadiometricCorrectionl() integer The information of TIR

Band- 10 radiometric

comection table.

4 {ndct, npara}.

where,

ndct: number of detectors

used. (10 : fixed)
npara: number of parameters
(3 : fixed)

5 DataQuality10 This group contains the

information about the quality

of Levell A TIR data.

1 NumberofBadPixels10 integer The information about bad

pixels.

{nmp, ndd, nelm)}

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels10 This group contains the
: information about bad

pixels.

ListofBadPixels 10Container{n
H*2)

1 | DirectionofBadPixellO{(n)(*2) | string The direction of bad pixel
segment.

'C' = cross-track

‘A’ = along-track

2 | BadPixelLP10(n)}(*2) integer The line number ( in cross-
track segment) or the pixel
number { in along-track
segment) including BPS,

31 BPSFirstLP10(n)(*2) integer First pixel aumber in cross-
track segment) or first line
number ( in along-track
segment} of BPS.

4 | BPSLastLP1O(n}(*2) integer Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

51 CauseofBadPixel H}{(n){*2) string The cause of bad data:

‘M Data missing

‘T . Damaged Detector

6 UnitConversionCoeff19 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-

10 image.

i Incild doubie Inclination

2 | Offsetl0 double | Offset : 0.0 fixed.

3 UnSatMin 10 integer Minimum value of
unsaturated pixel : O fixed.
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Table 2.3.1-5 List of Object in Levell A Product Specific Metadata(TIR¥(3/12)

No.

Group/Object Name

type(*1)

Description

116

UnSatMax10

integer

Maximum value of
unsaturated pixel.

ConUnitlQ

string

Coenverted Unit.

1 TIRBand1iData

“The information gbout TIR

band 1] of Level-1A.

Extractionfrom1.011

The information about the
extraction from level 0 strip
data.

RSC11

integer

RSC(relative scan count) of
first & last scan (>=0). RSC
is scan count in each PDS.

SST11

datetime

SST{scan start time) of first
& last scan.

PD3idi!

string

Identifier of PDS including
first & last scan.

ImageDatalnformationl1

The information of TIR
band 11 image data.
{npx, nin, bpp)
where,
npx: number of pixels per
line(716: fixed)
nin: number of line in
frame(700: nominal}
bpp: bytes per pixel
{0: fixed)

GeometricCorrectionl |

integer

The information of TIR

geometric correction table.

(nlpat, nlpct, dipat, dipct)

where,

nipat: number of lattice
points in along-track
direction. (11: nominal}

nipct: number of latiice
points in across-track
directiton, (19: nominal)

dlpat: distance between two
neighbor lattice points in
along-track direction.
(70: nominal)

dipct: distance between two
neighbor lattice points in
across-track direction.

~ {70: nominal}

RadiometricCorrectionl )

integer

The information of TIR

Band-11 radiometric

correction table,

(ndct, npara}

where,

ndct: number of detectors
used {10 fixed)

npara: number of parameters
(3. fixed)
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Table 2.3.1-5 List of Object in Levell A Product Specific Metadata(TIRY4/12)

No,

Group/Object Name

type(*1}

Description

2

5

DataQualityll

This group contains the
information about the quality
of Levell A TIR data.

NumberofBadPixelsi!

Integer

- The infermation about bad

pixels.

{nmp, ndd, nelm)

where,

amp: number of missing
pixels.

ndd: number of damaged
detectors,

nebm: number of elements of
the next list of bad pixels.

ListofBadPixels11

This group contains the
information about bad
pixels.

ListofBadPixels! I1Container(n

)

DirectionofBadPixell H{n}(*2)

string

The direction of bad pixel
segment.

'C' = cross-track

'A’ = along-track

BadPixelLP11(n)(*2)

integer

The line number ( in cross-
track segment) or the pixel
number ( in along-track
segment) mncluding BPS.

BPSFirstL.P11(n)(*2)

integer

First pixel number in cross-
track segment) or first line
number ( in along-track
segrment) of BPS,

BPSLastL.P11{n}*2)

mnteger

Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

CauseafBadPixel] 1{n){(*2)

string

The cause of bad data:
"M' : Data missing
‘D' - Damaged Detector

UnitConversionCoeff11

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
11 image.

Incill

double

Inclination

Offsetil

double

Offset : 0.0 fixed.

tnSatMinil

integer

Minimum value of
unsaturated pixel : 0 fixed.

PInSatMax11

integer

Maximum value of
unsaturated pixel.

ConUnit1l

string

Converted Unit.
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Table 2.3.1-5 List of Object in Levell A Product Specific Metadata(TIR(5/12)

No,

Group/Object Name

type(*1)

Description

3

TIRBand12Data

The information about TIR
band 12 of Level-1A.

ExtractionfrombL012

The information about the
extracticn from level O strip
data.

RSCI12

integer

RSC(relative scan cozmi} of '
first & last scan (>=(). RSC
is scan count in each PDS.

SST12

datetime

S8Ti¢scan start time) of first
& last scan.

PDSid12

string

Identifier of PDS including
first & last scan.

ImageDatalnformationi2

The information of TIR
band 12 image data.
(npx, nln, bpp)
where,
npx: number of pixels per
line{716: fixed)
nin: number of line in
frame(700: nominal)
bpp: bytes per pixel
{0: fixed)

GeometricCorrection}2

integer

The information of TIR

geometric correction table.

{nipat, nlpct, dipat, dipct)

where,

nlpat: number of lattice
points in along-track
direction. (11: nominal)

nipct: number of lattice
points in across-track
direction, (10: nominal)

dipat: distance between two
neighbor lattice points in
along-track direction.
(70: nominal)

dipct: distance between two
neighbor lattice points in
across-track direction.
{70: nominal)

RadiometricCorrectioni2

integer

The information of TIR

Band-12 radiometric

correction table.

{ndct, npara)

where,

ndct: number of detectors
used.(10 : fixed)

npara: number of parameters
(3 : fixed)
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Table 2.3.1-5 List of Object in Levell A Product Specific Metadata{ TIR}6/12)

Nao. Group/Object Name type(*1) | Description

35 BandbDataQuality12 This group contains the

information about the quality

of LevellA TIR data.

1 NumberofBadPixels12 integer The information about bad

pixels.

{nmp, ndd, nelm)

where,

amp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels,

2 ListofBadPixels12 This group contains the
information about bad
pixels,

ListofBadPixels 12Container(n
X*2)
1| DirectionofBadPixel12{n)(*2) | string The direction of bad pixel

segment.

'C’ = cross-track

‘A’ = along-track

2 | BadPixellLP12{n){*2) integer The line number { in cross-
track segment) or the pixel
number { in along-track
segment) including BPS.

3| BPSFirstLP12{n)(*2) integer First pixel number in cross-
track segment) or first line
namber ( in along-track
segment) of BPS.

4 1 BPSLastLP12(n}*2) integer Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

5 | CauseofBadPixel12(n¥*2) string The cause of bad data:

'M' : Data missing

‘D' : Damaged Detector

6 UnitConversionCoelf12 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-

12 image.
Incil2 double Inclination

2 Offset]2 double Offset : 0.0 fixed.

3 UnSatMinl2 integer Minimum value of
unsaturated pixel : O fixed.

4 UnSatMaxi2 integer Maximum value of
unsaturated pixel,

5 Conlniti2 string Converted Unit.
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Table 2.3.1-3 List of Object in Leveil A Product Specific Metadata(TIR)(7/12)

No.

Group/Object Name

type(*1)

Description

4

TIRBandi3Data

The information about TIR
band 13 of Level-1A.

ExtractionfromL 813

The information about the
extraction from level O strip
data,

RSC13

integer

RE8Cirelatuve scan count} of
first & last scan (>=0). RSC
is scan count in each PDS.

S8T13

datetime

S8Ti(scan start ume) of first
& last scan.

PDSid13

string

Identifier of PDS mcluding
first & last scan.

ImageDatalnformation13

The information of TIR
band 13 image data.
{npx, nln, bpp)
where,
npx: number of pixels per
line(716: fixed)
nin: number of line in
frame({700: nominal)
bpp: bytes per pixel
(0 fixed)

GeometricCorrection3

integer

The information of TIR

geometric correction table.

(nlpat, nlpet, dlpat, dipct)

where,

nlpat: number of lattice
points in along-track
direction. (11: nominal)

nipct: number of lattice
points in across-track
direction. (10: nominal)

dlpat: distance between two
neighbor lattice points in
atong-track direction,
(70: nominal)

dlpct: distance between two
reighbor lattice points in
across-track direction.
{70: nominal)

RadiometricCorrectioni 3

integer

The information of TIR

Band-13 radiometric

correction table.

{ndct. npara)

where,

ndct: number of detectors
used.(10 : fixed)

npara: number of parameters
{3 fixed)
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Table 2.3.1-5 List of Object in Levell A Product Specific Metadata(TIR }8/12)

No. Group/Object Name tvpe(*1) | Description

415 BandDataQuality13 This group contains the

information about the quality

of LevellA TIR data,

i NumberofBadPixels13 integer The information about bad

pixeis.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels,

ndd: number of damaged
detectors.

nelm: number of elements of
the next lst of bad pixels.

2 ListofBadPixels13 This group contains the
information about bad
pixels,

ListofBadPixels | 3Container(n
H*2)
1| DirectionofBadPixel13(n}(*2) | string The direction of bad pixel

segment.

‘C' = cross-track

‘A’ = along-track

2 | BadPixelLP13(n)(*2} integer The line number { in cross-
track segment) or the pixel
number ( in along-track
segment) including BPS,

31 BPSFirstLPI3(ny(*2) integer First pixel number in cross-
track segment} or first line
number { in along-track
segment) of BPS.

41 BPSLastLPI3(n)(*2) integer Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

51 CauseofBadPixel13(n)*2) string The cause of bad data:

‘M’ ; Data missing

T¥ : Damaged Detector

6 UnitConversionCoeff13 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-

13 image.
Inchi3 double Inclination
Offseti3 [ double Offset : 0.0 fixed.
3 UnSatMin13 integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax13 integer Maximum value of
unsaturated pixel.
5 ConlUniti3 string Converted Unit.
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Table 2.3.1-5 List of Obiect in Levell A Product Specific Metadata(TIRW9/12)

No.

Group/Object Name

type(*1)

Description

3

TIRBandi4Data

The information about TIR
band 14 of Level- 1AL

ExtractionfromL014

The information about the
extraction from level 0 strip
data.

RSCl14

integer

RSC(relative scan count) of
first & last scan (>=03, RSC
is scan count in each PDS.

S5TH4

datetime

S8T(scan start time) of first
& last scan,

PDSid14

string

Identifier of PDS including
first & last scan,

ImageDatalnformationld

The information of TIR
band 14 image data.
{npx, nln, bpp)
where,
npx: number of pixels per
line(716: fixed)
nin: number of line in
frame(700: nominal}
bpp: bytes per pixel

(0: fixed)

GeometricCorrection14

integer

The information of TIR

geometric correction table,

{nlpat, nlpct, dlpa, dipct)

where,

nlpat: number of lattice
points in along-track
direction. (11: nominal}

nlpet: namber of lattice
points in across-track
direction. (10: nominal)

dlpat: distance between two
neighbor lattice points in
along-track direction.
(70: nominal)

dipct: distance between two
neighbor lattice points in
across-track direction.
{70: nominal}

RadiometricCorrection 14

integer

The information of TIR

Band-14 radiometric

correction table.

{ndct, npara)

where,

ndct: number of detectors
used.(10 ; fixed)

npara: number of paramaters
(3 : fixed)
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Table 2.3.1-5 List of Object in Level 1A Product Specific Metadata{TIR)(10/12)

No.

Group/Object Name

type(*1)

Description

5

5

BandDataQualityld

This group contains the
information about the guality
of LevellA TIR data.

Numberof{BadPixels 14

integer

The. information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.,

nelm: number of elements of
the next list of bad pixels.

ListofBadPixels14

This group contains the
information about bad
pixels.

ListofBadPixels 14Container(n
H*2)

DirectionofBadPixel 14(n)(*2}

string

The direction of bad pixel
segment.

'C = cross-track

'A' = along-track

BadPixelLP14(n)}*2}

integer

The line number { in ¢ross-
track segment) or the pixel
number { in along-track
segment) including BPS.

BPSFirstLP14(n)(*2)

integer

First pixel number in cross-
track segment} or first line
number { in along-track
segment) of BPS.

BPSLastLP14(n)*2)

integer

L.ast pixel number in cross-
track segment) or last line
number { in along-track
segment) of BPS.

CauseofBadPixel 14(n)(*2)

string

The cause of bad data:
M’ : Data missing
D' : Damaged Detector

UnitConversionCoeff14

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
14 image.

Inctig

double

Inclination

Offset14

double

Offset ; 0.0 fixed.

UnSatMinlid

integer

Minimum value of
unsaturated pixel - O fixed.

UnSatMax 14

integer

Maximum value of
unsaturated pixel,

ConUnitl4

string

Converted Unit,
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Table 2.3.1-5 List of Object in Leveli A Product Specific Metadata{(TIRY1 1/12)

No.

Group/Object Name

type(*1}

Description

6

Level0TIRData

The information about
Level- TIR data.

PhysicalUnit

The information about
Level-0 TIR physical unit,

T BarCodelD

siring

Bar code serial number of
the physical onit.

CompletionDate

datetime

Date and time of completion
of the physical media.

PDSCounts

integer

Total number of PDSs on
the physical unit {(«=9993)

LODataset

This group contains the
information of L.O TIR
Group-10 data set(PDSs).

LODataSetContainer{n)(*2)}

The information about PDSs
of Level-(0 TIR data.

PDSid(n)}*2)

string

Identifier of this PDS
assigned by EDOS.

FirstPacketTime(n)}(*2)

datetime

First packet time for this
PDS.

LastPacketTime{n}{*2)

datetime

Last packet time for this
PDS.

PacketCounts{n}(*2}

integer

Number of packets in this
PDS.

LODataType

string

The identifier of the input
data type ( defined by
EDOS).

‘PDS’: Production Data Set
‘EDS’: Expedited Data Set
“TEST' : Test Data

LODataQuality

This specifies the number of
input packets used to
generate the data granule,
and these quality.

SensorGroupName

string

Sensor group name:
*‘TIR™ {fixed)

NumberofPackets

integer

Number of packets used to
generate the scene data of
each group.

PercentofMissingPackets

double

percent of missing packets
of each group. Unit. %

PercentofCorrectedPackets

double

percent of packets with
errors corrected by Reed
Solomon {(R-5) decoding.
Unit: %

TIRRegistrationQuality

The registration information
of TIR based on VNIR.

ProcessingFlag

integer

- 0: no output, because

processing 1§ impossible.
1: output is the result
computed.
2: output is extracted from
registration file.
4: output obtained by other
method.
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Table 2.3.1-5 List of Object in Level1A Product Specific Metadata(TIR) 12/12)

No. Group/Object Name type(*1} | Description
712 NumberofMeasurements integer The number of
measurements
3 MeasurementPointNumber integer The number of measurement
. .1 points,
4 AverageOffset double Average offset value,
(LAOset, PAQset)
where,

LAGset: Line direction
average offset.

PAOset: Pixel direction
average offset,

5 StandardDeviationOffset double Standard deviation offser

value.

{L.5DOset, PSDOset)

where,

LSD0set: Line direction

SD offset.
PSDOset: Pixel direction
5D offset.

6 Threshold double Threshold value.

{CThid, LOThid, POThld,

VOThid)

where,

CThid: Correction threshold

1.OThld: Line direction
offset threshold

POThId: Pixel direction
offset threshold

VOThld: Vector offset
threshold

NOTES:
(*1) Object types used in Metadata are
a. datetime: CCSDS A(UTC)Format
b. integer
¢. double
d. string
£*2) Object whose name followed by (n) has “class” attribute, it may repeat n-times.
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2.3.2. Cloud Coverage Table

{1y Description
Cloud coverage table is available for Level 1A Product corresponding to each ASTER Observation

(OBS) modes,

(”) Characteristics{ TBD)
a) Data model: S8DS (2 Dimension Armray)
by Object Name: Cloud_Coverage_Table
<) Format: Refer to Table 2.3.2-1
d) Contents: each elemnent is | byte data, indicates clear (= 0) or cloudy (= 1) for the rectangular area
which is centered by the SWIR Band 6 lattice point.

Table 2.3.2-1 Size of Cloud Coverage Data

Reference Coordinates Dimension Size Variable Type
SWIR ({1031 UINTS
VNIR 1o UINTS
TIR nl(11y* UINTS

* Line size (n: 105 or 106 in case of SWIR} is depending on
a processing scene.

Note 1: Reference Coordinates will change depending on condition of observation.
a) In nominal case, the lattice coordinates of SWIR Geometric Correction Table{(GCT) is used
as center of evaluation rectangle.
b) If SWIR data is not available, the lattice coordinate of VNIR GCT will be used as center
instead.
¢) If both SWIR and VNIR data are not available, the lattice coordinate of TIR GCT will be
used .

Note 2: Evaluation area size s shown as follows.

Reference Coordinate SWIR VNIR TIR
Evaluation area size | 20P 410P T0P
201 400L TOL
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2.3.3. Ancillary Data

£1) Description
Ancillary Data inchide the satellite’s orbit/attitude data, and their time tags. Since ancillary data
appended to onboard instrument data are updated once per major ¢ycle time (1.024 sec), in order to
match with the scene ohservation time of 9.5 sec (63 km), an extra number of ancillary data will be
-extracted and provided. To ensure the conformity. with instrument data, "zeroes” are assigned to the
feading ancillary data of each sensor, and called Relative Scan Number. This is used as control data for
extracted Image Data.

{2) Characteristics (1BD}
a) Data model; Vdata
b) Object Name: Ancillary_Data
¢) Class Name: Anci_Record.n (;: Record count number)
d) Format and contents: Table 2.3.3-1 shows the format and the contents of Ancillary Data. Some
Ancillary Data contains multiple entries per fieid. Order which is the number of components in a field
is shown in Table 2.3.3-1.

Table 2.3.3-1 Format of Ancillary Data (1/2)

Field Name Order Variable Size Description
Relative_Scan_No 3 UINT32 Relative Scan Number
Primary_Header & UINTS CCSDS Primary Packet Header for downlink,
used for ground routing and processing.
Secondary Header 8 UINTS This field is part of the secondary header of the

packet for downhink.
Bit O Secondary Header ID Flag (always a
data zero)
Bit 1-63: Time Stamp - Epoch of the data in
the ancillary data message. Spacecraft clock
time in CCSDS Day-Segmented Format. The
code epoch is January 1, 1958,
Flag Byte 1 UINTS Flag Byte - Flags for ground data processing
control. First {most significant) bit is the "quick
look” bit. Other bits are reserved and will
contain data zero. This field is part of the
secondary header of the packet for downlink.
Time_Conversion 3 UINTS Time Conversion - Estimated difference
between UTC and the Spacecraft Clock. This
may be added to the Spacecraft Clock time to
derive UTC time,
Position 2 UINT32 Spacecraft Position (X, y, 2} - Estimated
position of the spacecraft, expressed in Earth
Centered Inertial frame (mean Equator and

: Equinox of 12000},
Velocity 3 UINT32 Spacecraft Velocity (x, v, z) - Estimated
velocity of the spacecraft, expressed in Earth
Centered Inertial frame (mean Equator and
Equinox of J2000).
Attitude_Angie 3 UINTI6 Atitude Angle (Roll, Pitch, Yow) - The
estimated attitude of the spacecraft, expressed
in the Orbital Reference frame,
Auitude_Rate 3 UVINTI6 Attitude Rate (Roll, Pitch, Yow} - The
estimated attitude rate of the spacecraft,
expressed in the Orbital Reference frame.
Magnetic_Coil 3 PINTR Magnetic Coil Current {x, v, 2} - Currents
flowing in each of the magnetic torgue coils
used for Spacecraft momentum unloading.
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Solar_ Arrary 1 UINTS Solar Array Current - Current flowing from the
Spacecraft solar array.

Table 2.3.3-1 Format of Ancillary Data (2/2)

Field Name Component | Variable Size Description

Solar_Position 3 UINTS Solar Position {x, ¥, z} - Components of unit

vector, expressed in the Spacecraft Reference
-frame, pointing in the direction of the Sun.
Moon_Position 3 UINTS Moon Position {x, v, z) - Components of the
unit vector, expressed in the Spacecraft
Reference frame, pointing in the direction of
the Moon.

Note: Resolution and Range are shown as follows.

Ancillary Data Resolution Range
Primary Header N/A N/A
Secondary Header N/A N/A
Time Stamp 1 msec 1958-2047
Flag Byte N/A N/A
Time Conversion 1 msee

msec
Spacecraft Position 0.125m
m

Spacecraft Velocity

Attitude Angle £.0 arcsec

arcsec
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Attitude Rate 0.5 arcsec
arcsec

Magnetic Coil Carrent

A A
Solar Array Cutrent i0A 0-256 A
Solar Position i
Moon Position i

2-54
D-60

209-CD-002-005




2.3.4. VNIR Group
2.3.4.1 Overview

VNIR Group contains a Ydata, and a RIS24, a series of Swath Objects through the use of the Vgroup
APL Vgroup name which establishes access to a Vgroup is as follows,

vgroup name: YNIR_Group
2.3.4.2, VNIR Band 1 Swath

(1} Structure

A single swath contains any number of Tables and Multidimensional Arrays. There is however one type
of information that is special: geolocation information. In a swath, geclocation information is stored as
a series of arrays. We require that every swath contain some geolocation component. The data itself is
stored in multidimensional arrays in the swath. The only limitation is that the first dimension is the
Track dimension. Each Band is stored as separate Swath structure, one per geolocation object. Consider
Figure 2.3.4-1, which is represent of a swath consisting of a combination of 2D and 3D data arrays, a
series of 21 geolocation arrays, a series of data tables, and a singie 1D geolocation tables.

Sddlite

30 Doto Arroy
10

/ 2D Do Moy
4100

Gad cooitan Aty

aaqma—-'f/

Lot

Figure 2.3.4-1 Conceptual View of Example of Swath
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{2) Characteristics
Table 2.3.4-1 shows the List of data items in VNIR Band 1 Swath.

ay Data model: Swath
b} Object Name: VNIR_Bandl
¢) Format: Table 2.3.4-1 shows the contents of Swath Object. Table 2.3.4-2 shows the format of one.

Table 2.3.4-1 List of data items in Level 1A VNIR Band 1 Swath

No. Field Name Type Unit Comments
1. Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. i Longitude Geolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. i ScencLineNumber Geolocation Table i) coordinates based on Strip Image
4. | LaticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. 1 SightVector 3D Data Array arcsec line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from WGS84
7. | SatellitePosition Data Table m satellite position vector {x, v, z) at ECI
8. | SatelliteVelocity Data Table m/sec satellite velocity vector {x, ¥, z) at ECI
9, | AuitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow} in
Orbital Reference frame
10, | AuitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
11, | ObservationTime Data Table MSeC observation time of this lattice point [UTC]
12. 1lmageData 2D Data Array m Level 1A spectral band image data
Table 2.3.4-2 Format of data items in VNIR Band | Swath
Field Name Dimension Size Variable Type Remarks
Latitude (nif10] DOUBLE geolocation field (Array)
Longitude {n][ 10} DOUBLE geolocation field (Array)
SceneLineNumber [n] INT32 geolocation field (Table)
LatticePoint [n}101[2] INT32 mapping to geolocation array
SightVector [ni[1013] DOUBLE mapping to geolocation array
Altitude fn} 10} DOUBLE mapping to geclocation array
SatellitePosition [n]{3} DOUBLE mapping to geolocation table
SatelliteVelocity [n}{3] DOUBLE mapping to geolocation table
AttitudeAngle [n}f3] DOUBLE mapping to geolocation table
AttitudeRate inli3] DOUBLE mapping to geolocation table
ObservationTime [n} DOUBLE mapping to geolocation table
ImageData [42001{4100] UINTS mapping to geolocation array

n: revised to accommodate a processing scene.

(3) Biock Size
Rlock size is shown as follows.

Table
Block size

Geolocation Amay

400

410
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Scan Line No. is skipped along line dimension. {one per 400 lines in image data}.

2-57
D-63 209-CD-002-005



2.3.4.3. VNIR Band 2 Swath

{1} Structure

Refer 1o VNIR Band | Swath in page 2-30.

{2} Characteristics

Table 2.3.4-3 shows the List of data items in VNIR Band 2 Swath,

aj Data model: Swath
b) Object Name: VNIR _Band2
<) Format: Table 2.3.4.3 shows the contents of Swath Object. Table 2.3.4-4 shows the format of one.

Table 2.3.4-3 List of data items in Level 1A VNIR Band 2 Swath

No. Field Name Tvpe Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. _iLongiwde Geolocation Array deg, geocentric longitude - 1800 ~ +180.0
3. I SceneLineNumber Geolocation Table n coordinates based on Sirin Image
4. i LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from WGSE4
7. 1 SatellitePosition Data Table m satellite position vector (x, y. z) at EC1
8. | SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, z) at ECI
9. { Attitude Angle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10. | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
11. | ObservationTime Data Table msec observation time of this lattice point [UTC]
12. | ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.4-4 Format of data items in VNIR Band 2 Swath
Field Name Dimension Size Variable Type Remarks
Latitude fni[10] DOUBLE geolocation field (Armray)
Longitude [nif10] DOUBLE geolocation field (Array)
ScenelLineNumber [n} INT32 geolocation field (Table)
LatticePoint [n}{10][2] INT32 mapping to geolocation array
SightVector [n}107]3] DOUBLE mapping to geolocation array
Altitude [n}f 10} DOUBLE mapping to geolocation array
SatellitePosition [njl3] DOUBLE mapping to geolocation table
SatelliteVelocity [n}t3] DOUBLE mapping to geolocation table
AutudeAngle [n}{3} DOUBLE mapping to geolocation table
AttitudeRate [n}i3] DOUBLE mapping to geolocation table
ObservationTime fn} DOUBLE mapping to geclocation table
ImageData [42001[4100] UINTS mapping to geolocation array

n: revised to accommodate a processing scene,

(33 Block Size

Block size is shown as follows,

Table

|  Geolocation Array
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Block size

400

416G

Scan Line No. is skipped along line dimension. (one per 400 lines in image data).
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2.3.4.4. VNIR Band 3N Swath

(13 Structure

Refer 1o VNIR Band 1 Swath in page 2-50.

(2 Charactenstics
Table 2.3.4-5 shows the List of data iterns in VNIR Band 3N Swath.

a} Data model: Swath

b} Object Name:

VNIR_Band3N

¢} Format: Table 2.3 4-5 shows the contents of Swath Object. Table 2.3.4-6 shows the format of one.

Table 2.3.4-5 List of data items in Level 1A VNIR Band 3N Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. | Longitude Geolocation Array deg. geocentric longitude - 180.0 -~ +180.0
3. | ScenelineNumber Geolocation Table n coordinates based on Strip Image
4. | LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow} in Orbital
Reference frame
6. | Altitude 2D Data Array m earth’s surface altitude from WGSE4
7. | SatellitePosition Data Table I satellite position vector (x, v, 2) at EC1
8. | SatelliteVelocity Data Table mfsec satellite velocity vector (x, v, 2} at ECI
9. | AttitudeAngle Data Table arcsec | satellite attitude angle {roll, pitch, yow) in
Orbital Reference frame
10. | AuitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roli, pitch,
yow)
11. | ObservationTime Data Table msec observation time of this lattice point [UTC}
12, | ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.4-6 Format of data items in VNIR Band 3N Swath
Field Name Dimension Size Variable Type Remarks
Latitude [n][10] DOUBLE geolocation field (Array)
Longitude [n}10] DOUBLE geolocation field (Array)
ScenelineNumber [n] INT32 geolocation field {Table)
LatticePoint [n}{101£2] INT32 mapping to geolocation array
SightVector [nH 10131 DOUBLE mapping to geolocation array
Altitude [ni[10} DOUBLE mapping to geolocation amay
SatellitePosition [n]{3] DOUBLE mapping to geolocation table
SatelliteVelocity fn][3] DOUBLE mapping to geolocation table
AttitudeAngle In}f3] DOUBLE mapping to geolocation 1able
ArtitudeRate {nl[3] DOUBLE mapping to geolocation table
ObservationTime In] DOUBLE mapping 1o geolocation table
ImageData [42001{4100] UINTSE mapping to geolocation array

n: revised to accommodate a processing scene,

(3) Block Size

Block size is shown as follows.

Table

{ Geolocation Array
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Block size

400

410

Scan Line No. is skipped along line dimension. (one per 400 lines in image data).
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2.3.4.5. VNIR Band 3B Swath

(1) Structure

Refer to VNIR Band | Swath in page 2-50.

{2) Characteristics
Table 2.3.4-7 shows the List of data iterns in VNIR Band 3B Swath.

a} Data model: Swath

b} Object Name:

VNIR_Band3B

¢) Format: Table 2.3.4-7 shows the contents of Swath Object. Table 2.3.4-8 shows the format of one.

Table 2.3.4-7 List of data items in Level 1A VNIR Band 3B Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. | Longitude Geolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table n coordinates based on Strip Image
4. | LaticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth’s surface altitude from WGS84
7. | SatellitePosition Data Table m satellite position vector {x, v, z) at ECI
8. | SatelliteVelocity Duata Table m/sec satellite velocity vector (x, v, z) at ECI
9. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10, | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
Yow)
11. | ObservationTime Data Table msec obsgrvation time of this lattice point {UTC]
12. | ImageData 2D Data Array m Level 1A spectral band tmage data
Table 2.3.4-8 Format of data items in VNIR Band 3B Swath
Field Name Dimension Size Variable Type Remarks
Latitude n}i10] DOUBLE geolocation field {Array)
Longitude {n]f10} DOUBLE geolocation field (Array)
ScenelineNumber {n] INT32 geolocation field (Table)
LatticePoint [n]}{103[2] INT32 mapping to geolocation Array
SightVector [n}[ 10131 DOUBLE mapping to geolocation Array
Altitude [n1010} DOUBLE mapping to geolocation Array
SatellitePosition [n}f3] DOUBLE mapping to geolocation Table
Satellite Velocity [n}[3] DOUBLE mapping to geolocation Table
AuitudeAngle [nj[3] DOUBLE mapping to geolocation Table
AnitudeRate [ni[3] DOUBLE mapping to geolocation Table
ObservationTime In] DOUBLE mapping to geolocation Table
ImageData [46001[5000] UINTER mapping to geolocation Array

n: revised to accommeodate a processing scene.

(3 Block Size

Block size is shown as follows.

Table

| Geolocation Array
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Block size

400

500

Scan Line No, is skipped along line dimension. (one per 400 lines in image data).
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2.13.4.6. Radiometric Correction Table

VNIR Radiometric Correction Table Group contains a series of SDS Objects through the use of the
Vgroup APL Each 5DS cbject named as follows. Characteristics of each SDS object are described tater
subsection.

(I VNIR Band 1

(Z) VNIR Band 2

{3) VNIR Band 3N

{4) VNIR Band 3B
Radiometric correction coefficients of

eguation !
First entry in coefficients dimension is Dv.
vgroup name which establishes access to a Vgroup is as follows.

vgroup name: VNIR_Radiometric

2.3.4.6.1. VNIR Band 1

a) Data model: DS (2 Dimension Array)
b) Object Name: Radiometric_Corr_1
¢) Format: Dimension size and variable type are as follows.

Dimension Size Varable Type
{41002} FLOAT
2.3.4.6.2. VNIR Band 2

a) Data model: SDS (2 Dimension Array)
b) OGbject Name: Radiometric_Corr_2
c} Format: Dimension size and variable type are as follows,

Dimension Size Variable Type
[4100}(2] FLOAT

2.3.4.6.3. VNIR Band 3N

a) Data model: DS (2 Dimension Array}
b) Object Name: Radiometric_Corr_3N
¢) Format: Dimension size and variable type are as follows.

Dimension Size Variable Type
(4100§(2] FLOAT

2.3.4.6.4. VNIR Band 3B

a} Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr_3B
¢} Format: Dimension size and variable type are as follows,
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Dimension Size Variable Type
(500012} FLOAT
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2.3.4.7. VNIR Supplement Data

{1} Description
VNIR Supplement Data contain VNIR status data, calibration data, and pointing angles etc.

{2y Characteristics {TBD)
a} Data model: Vdata
b) Object Name: VNIR _Suppiement
¢} Class Name: VNIR_Supple_Record.n (n: Record count number)
d) Format: Each record is stored in class, Table 2.3.4-9 shows the format and the contents of
Supplement Data.

Table 2.3.4-9 Format of Supplement Data (1/2)

Field Name Variable Size Description
Relative_Scan_No UNITA2 Relative Scan Number
B1_DET_Temp UINTS Band 1 Detector Temperature
B2_DET_Temp UINTE Band 2 Detector Temperature
B3N_DET _Temp UINTS Band 3N Detector Temperature
B3B_DET_Temp UINTS Band 3B Detector Temperature
LAMP_A_ Temp UINTS Calibration Lamp A Temperature
LAMP_B_Temp UINTS Calibration Lamp B Temperature
MON_AMP_Temp UINTS Monitor Amp. Temperature
PD_1_Temp UINTS Photodiode T Temperature
PD_2A_Temp {JINTS Photodiode 2A Temperature
PD_2B_Temp UINTS Photodiode 2B Temperature
VSP1_Temp UINTS VSP 1 Temperature
VSP2_Temp UINTS VSP 2 Temperature
VEL_RAD_Temp UINTS VEL Base Plate Temperature
TELSCP_TemplIN UINTE Nadir Telescope Temperature 1
TELSCP_Temp2N UJINTS Nadir Telescope Temperature 2
TELSCP_Temp3N UINTS Nadir Telescope Temperature 3
TELSCP TemplB UINTS Backward Telescope Temperature |
TELSCP_Temp2B UINTS Backward Telescope Temperature 2
TELSCP Temp3B UINTS Backward Telescope Temperature 3
PS_Vol UINTS VPS Lamp Power Supply Voltage
PD_1A_OUT UINTS Photodiode 1A Output
PD_1B_OUT UINTS Photodiode 1B Qutput
PD_2A_OUT UINTS Photodiode 2A Output
PD_2B_OUT UINT8 Photodiode 2B Output
ECAL_Voll UINTS Electric Calibration Voltage. 1
ECAL_Vol2 UINT8 Electric Calibration Voltage.2
ECAL _Vol3 UINTS Electric Calibration Voliage.3
ECAL _Vol4 UINTS Electric Calibration Voliage .4
VEP1_APS_Vol+ UINTS VSP1 APS Vol +10V
VSP1_APS_Vol- UINTS VSPI APS Vol - 10V

| Prg_Angll UINTR Pointing Angle 1
Pig_Angl2 UINTS Pointing Angle 2
Init_E_Addressi UINTE Initial Extract Address |
Init_E_Address2 UINTS initial Extract Address 2
Platform_Pos! UINTS | Platform Position (2} 1
Platform_Pos2 UINTS Platform Position (2} 2
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Table 2.3.4-9 Format of Supplement Data (2/2)

Field Name Variable Size Description

GAIN_SEL UINTS Bit-(: Band ! Normal/High Gain Selecton
Bit-1: Band | Normal/Low Gain Selection
Bit-2: Band 2 Normal/High Gain Selection
Bit-3: Band 2 Normal/Low Gain Selection
Bit-d: Band 3 Normal/High Gain Selection
Bit-5: Band 3 Normal/L.ow Gain Selection
Rit-6: Band 3 A/B Selection
Bit-7: OPE. Optical/Elecwric Calibration Selection

On/Off UINTS Bi1-0: Calibration Lamp A/B Selection
Bit-1: PS1 On/Off
Bit-2: PS3 On/Off
Bit-3: Table Cancel On/Off
Bit-4: PS4 Ow/Off
Bit-5: TBD
Bit-6: TBD
Bit-7: TBD

R1 UINTS TBD

R2 UINTS TBD

R3 UINTS TBD

R4 UINTS TBD

RS UINTS TBD

R6 UINTS TBD

R7 UINTS | TBD

RS UINTS TBD

RO UINTS TBD

R10 UINTS TBD

R11 UINTS TBD

R12 UINTS TBD
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2.3.4.8. VNIR Browse Image

{1} Description
VNIR Browse Image is compressed, using the standard features of the HDF libraries.
As Browse images are divided from Level 1A Data Product in "ASTER Level 1 Data Product
Specification (science version, version 2.0)", these will be stored in another HDF file as a
subset of Level 1A data products in next version.

{23 Characteristics {(TBD)
a) Color Assignment: Current base line i1s as follows,

B G R
Band No. 1 2 3N

b} Sampling Method: average sampling
¢} Sampling Rate: 1/20.5
d) Format: Table 2.3.4-10 shows the format

Table 2.3.4-10 Format of Browse Image

Object Name | Dimension Size Data Model Compression Quality Factor
Method
VNIR_Browse 200 R1524 JPEG 50
210
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2.3.5. SWIR Group
2.3.5.1 Overview

SWIR Group contains a Vdata, and a RIS24, a series of Swath Objects through the use of the Vgroup
APL Vgroup name which establishes access to a Vgroup is as foliows.

vgroup name: SWIR_Group

2.3.5.2. SWIR Band 4 Swath

{1} Structure

Refer to VNIR Band | Swath in page 2-50.

{2} Characteristics

Table 2.3.5-1 shows the List of data items in SWIR Band 4 Swath.

a) Data model: Swath

b) Obiect Name: SWIR_Band4
¢) Format: Table 2.3.5-1 shows the contents of Swath Object. Table 2.3.5-2 shows the format of one.

Table 2.3.5-1 List of data items in Level 1A SWIR Band 4 Swath

No. Field Name Type Unit Comments
I. | Latitude Geolocation Array deg, geocentric latitude -90.0 ~ +90.0
2. | Longitude (ieolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table 1 coordinates based on Strip Image
4, i LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | lne of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Amray m earth's surface altitude from WGSB4
7. | ParallaxOffset 3D Data Array pixel parallax correction
8. | Evaluation 2D Data Array - I: Image matching
2: using DEM
3: Interpolation
9. | SatetlitePosition Data Table m satellite position vector (x, y, z) at ECI
10, | SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, 7) at ECI
11. | AnitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
12. | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
13. | ObservationTime Data Table msec observation time of this lattice point [UTC]
14. ! ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.5-2 Format of data items in SWIR Band 4 Swath (1/2)
Field Name Dimension Size Variable Type Remarks
L atitude {n}{1031 DOUBLE geolocation field (Array)
Longitude [n}f103] DOUBLE geolocation field (Array)
ScenelineNumber [n} INT32 geolocation field (Table)
LatticePoint [n[{ 10312} INT32 mapping to geolocation array
SightVector [ni[103][3] DOUBLE mapping to geolocation array
Altitude {1031 DOUBLE mapping to geclocation array
ParallaxOffset in}{1031{2] DOUBLE mapping to geolocation array
Evaluation in}103] INT32 | mapping to geolocation array
SatelitePosition [n}{3] DOUBLE mapping to geolocation tabie
Satellite Velocity [nH{3] DOUBLE mapping to geclocation table
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Table 2.3.5-2 Format of data items in SWIR Band 4 Swath (2/2)

Field Name Dimension Size Variable Type Remarks
AttitudeAngle [nii3} DOUBLE mapping to geolocation table
AtitudeRate [133] DOURBLE mapping to geclocation table
ObservationTime fn] DOUBLE mapping to geolocation table
ImageData [210032048] UINTE mapping to geolocation array

n: revised to accommodate a processing scene.

{3) Block Size
Block size is shown as follows,

Table Geolocation Array
Block size

20

20

Scan Line No. is skipped along line dimension. (one per 20 lines in image data).
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2.3.5.3. SWIR Band 5 Swath

(1} Structure

Refer to ¥VNIR Band 1 Swath in page 2-50.

{2) Characteristics
Table 2.3.5-3 shows the List of data items in SWIR Band 5 Swath.

a} Data modei: Swath
b} Object Name: SWIR_Band5
¢) Format: Table 2.3.5-3 shows the contents of Swath Object. Table 2.3.5-4 shows the format of one.

Table 2.3.5-3 List of data items in Level 1A SWIR Band 5 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. | Longitude Geolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table f coordinates based on Strip Image
4, | LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from WGS84
7. { ParallaxOffset 3D Data Array pixel paratlax correction
8. | Evaluation 2D Data Array - 1: Image matching
2: using DEM
3: Interpolation
9. | SatellitePosition Data Table T satellite position vector (x, v, z) at ECI
10, { SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, z) at EC]
11. | AuitudeAngle Data Table arcsec satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
12. j AuitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
Yow)
13. | ObservationTime Data Table msec observation time of this lattice point [UTC]
14. | ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.5-4 Format of data items in SWIR Band 5 Swath
Field Name Dimension Size Variable Type Remarks
Latitude [n}{103] DOUBLE geolocation field (Array)
Longitude [n}]103] DOUBLE geolocation field {Amray)
SceneLineNumber in] INT32 geolocation field (Table)
LatticePoint [n}[103]{2] INT32 mapping 1o geolocation array
' SightVectar [n][1031[3} DOUBLE mapping to geolocation array
Altude [n]{103} DOUBLE mapping to geolocation array
ParallaxOffset [n][103112] DOUBLE mapping to geolocation array
Evaluation [n}{103; INT32 mapping to geolocation array
SatellitePosition {n]{3} BOUBLE mapping to geolocation table
Satellite Velocity E) DOUBLE mapping to geolocation table
AuitudeAngle [n}{31 DOUBLE mapping to geolocation table
AttitudeRate [n]{3} DOUBLE mapping to geolocation table
ObservationTime [n} DOUBLE mapping to geolocation table
ImageData [21001[2048] UINTB mapping 1o geolocation array
n: revised to accommodate a processing scene.
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(3) Block Size
Block size is shown as follows,

Table Geolocation Amray
Block size

20

20

Scan Line No. is skipped along line dimension. (one per 20 lines in image data).
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2.3.5.4. SWIR Band 6 Swath

{1} Structure

Refer to VNIR Band | Swath in page 2-50.

(23 Characteristics
Table 2.3.5.5 shows the List of data items in SWIR Band 6 Swath.

a) Data model: Swath
b} Object Name: SWIR_Band6
¢} Format: Table 2.3.5-5 shows the contents of Swath Object. Table 2.3.5-6 shows the format of one.

Table 2.3.5-5 List of data items in Level 1A SWIR Band 6 Swath

No. Field Name Type Unit Comments
I. | Lautude Geolocation Array deg. geocentric {atitude -90.0 ~ +90.0
2. | Longitude Geolocation Array deg. geocentric fongitude -180.0 ~ +180.0
3. | ScenelineNumber (ieolocation Table n coordinates based on Strip Image
4, 1 LatticePoint 3D Data Array pixel, line { Lattice point coordinates based on image data
5. 1 SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from WGS84
7. | ParallaxOffset 3D Data Array pixel parallax correction
8. | Evaluation 2D Data Array - 1: Image matching
2: using DEM
3: Interpolation
9. | SatellitePosition Data Table m satellite position vector (x, v, 2) at ECI
10. | SatelliteVelocity Data Table mysec satellite velocity vector (%, v, 2} at ECI
1. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
12, | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity {roll, pitch,
yow)
13. | ObservationTime Data Table msec observation time of this lattice point [UTC]
14, | ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.5-6 Format of data items in SWIR Band 6 Swath
Field Name Dimension Size Variable Type Remarks
Latitude [n}f103] DOUBLE geolocation field {Arrav)
Longitude in][103] DOUBLE geolocation field (Armray)
SceneLineNumber [n] INT32 geolocation field (Table)
LatticePoint in]{103}2] INT32 mapping to geolocation array
SightVector [n}[103113] DOUBLE mapping to geolocation array
Altitude ini[103] DOUBLE mapping to geolocation array
ParallaxOffset [n}[103}{2] DOUBLE mapping to geolocation array
Evaluation [n}] 103} INT32 mapping to geolocation array
SatellitePosition [n][3] DOUBLE mapping to geolocation table
SatelliteVelocity [n][3} DOUBLE mapping to geolocation table
AttitudeAngle [n}{3] DOUBLE mapping to geolocation table
AttitudeRate (n]I3] DOUBLE mapping to geclocation table
ObservationTime fn} DOUBLE mapping to geolocation table
ImageData [2100]{204 8} UINTE mapping to geolocation array
n: revised to accommodate a processing scene.
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{3} Block Size
Biock size is shown as follows,

Table Geolocation Array
Block size

24

20

Scan Line No. is skipped along line dimension. (one per 20 lines in image data).
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2.3.5.5. SWIR Band 7 Swath

(1Y Structure

Refer to VNIR Band | Swath in page 2-50.

(2} Characteristics

Tabie 2.3.5-7 shows the List of data items in SWIR Band 7 Swath.

a) Data model: Swath

b} Object Name: SWIR_Bangd7
c) Format: Table 2.3.5-7 shows the contents of Swath Object. Table 2.3.5-8 shows the format of one.

Table 2.3.5-7 List of data items in Level 1A SWIR Band 7 Swath

No. Field Name Type Unit Comments
1. |Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. | Longitude Geolocation Array deg. geocentric longitude ~-180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table n coordinates based on Strip Image
4. | LatticePoint 3D Data Array pixel, jine | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll. pitch, vow) in Orbital
Reference frame
6. | Alttude 2D Data Armray m earth's surface altitude from WGS84
7. 1 ParallaxOffset 3D Data Array pixel parallax correction
8. | Evaluation 2D Data Array - 1: Image matching
2: using DEM
3: Interpolation
9. | SatellitePosition Data Table m satellite position vector (X, v, z) at ECI
10. | SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, 7) at ECI
[1. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
12. | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roli, pitch,
yow)
13. | ObservationTime Data Table msec observation ume of this lattice point {UTC]
14. 1 ImageData 2D Data Array m Level 1 A spectral band image data
Table 2.3.5-8 Format of data items in SWIR Band 7 Swath
Field Name Dimension Size Variable Type Remarks
Latitude {n}[103} DOUBLE geolocation field (Array)
Longitude in][103] DOUBLE geolocation field (Array)
Scenel.ineNumber [n) INT32 geolocation field (Table)
LatticePoint [nlf 103112} INT32 mapping to geolocation array
SightVector [n][103][3] DOUBLE mapping to geclocation array
Altitude [n][103] DOUBLE mapping to geolocation array
ParallaxOffset [ni[103Y2] DOUBLE mapping to geolocation array
Evaluation [n]f103] INT32 mapping to geolocation array
SatellitePosition In}i3} DOUBLE mapping to geclocation table
SatellhiteVelocity inli3} DOUBLE mapping to geolocation table
AttitudeAngle inl{3) DOUBLE mapping to geolocation table
AttitudeRate ini[3] DOUBLE mapping to geclocation table
ObservationTime [n] DOUBLE mapping to geolocation table
ImageData [21060][2048] UINTE mapping to geolocation array
n: revised to accomimnodate a processing scene.
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(3) Block Size
Block size 1s shown as follows.

Table Geolocation Array
Block size

20

20

Scan Line No. is skipped along line dimension. {one per 20 lines in image data).
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2.3.5.6. SWIR Band 8 Swath

(1) Structure

Refer to VNIR Band 1 Swath in page 2-50.

(23 Characteristics
Table 2.3.5-9 shows the List of data items in SWIR Band 8 Swath,

a} Data model: Swath

b) Object Name:

SWIR_Bands

¢} Format: Table 2.3.5-9 shows the contents of Swath Object. Table 2.3.5-10 shows the format of one.

Table 2.3.5-9 List of data items in Level 1A SWIR Rand 8 Swath

No. Field Name Tvpe Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. | Longiwde Geolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | ScenelineNumber Geolocation Table n coordinates based on Strip Image
4. | LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from WGSE4
7. | ParallaxOffset 3D Data Array pixel parallax correction
8. | Evaluation 2D Data Array - 1: Image matching
2: using DEM
3: Imerpolation
9. i SatellitePosition Data Table m satellite position vector (x, v, 2) at ECI
10. | SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, z) at ECI
i1 | ArtitudeAngle Data Table arcsec | satellite attitude angle (rotl, pitch, yow) in
Orbital Reference frame
12. | AttitudeRate Data Table arcsecfsec | satellite attitude angular velocity (roll, pitch,
yow)
13, | ObservationTime Data Table msec observation time of this lattice point {UTC]
14. | ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.5-10 Format of data items in SWIR Band 8 Swath
Field Name Dimension Size Variable Type Remarks
Latitude inj[103] DOUBLE geolocation field (Amray)
Longitude [n}[103] DOUBLE geolocation field {Array}
SceneLineNumber [ri] INT32 geolocation field (Table)
LatticePoint [n}{1037i2] INT32 mapping to geolocation array
SightVector [ni[103]{3] DOUBLE mapping to peolocation array
Altitude [n}]103] DOUBLE mapping to geolocation array
ParallaxOffset In}103}1[2) DOUBLE mapping to geolocation array
Evaluation fnlf 103} INT32 mapping to geolocation array
SatellitePosition in}3] DOUBLE mapping to geolocation table
Satellite Velocity [nii3] DOUBLE mapping to geolocation table
Attitude Angle [n][3] DOUBLE mapping to geolocation table
AttitudeRate [n]{3] DOUBLE | mapping to geolocation table
ObservationTime fn} DOUBLE mapping to geolocation table
ImageData [2100)[2048] UINTS mapping to geolocation array
n: revised to accommodate a processing scene,
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{3) Block Size
Biock size is shown as follows.

Table Geolocation Array
Block size

20

20

Scan Line No. is skipped along line dimension. {one per 20 lines 1n image data).
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2.3.5.7. SWIR Band 9 Swath

{1) Structure

Refer to VNIR Band 1 Swath in page 2-50.

{2y Characteristics
Table 2.3.5-11 shows the List of data items 1n SWIR Band 9 Swath.

a} Dawa model: Swath

b) Object Name:

SWIR_Band9

¢} Format: Tabie 2.3.5-11 shows the contents of Swath Object. Table 2.3.5-12 shows the format of one.

Table 2.3.5-11 List of data items in Level 1A SWIR Band 9 Swath

No. Field Name Tvype Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. | Longitude Geolocation Array deg. geccentric longitude -180.0 ~ +180.0
3. § ScenelineNumber Geolocation Table n coordinates based on Strip Image
4. | LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector {roll, pitch, yow) in Orbital
Reference frame
6, | Altitude 2D Data Array m earth's surface altitude from WGSE4
7. | ParallaxOffset 3D Data Amray pixel parallax correction
&. | Evaluation 2D Data Array - 1: Image matching
2: using DEM
3: Interpolation
9, | SatellitePosition Data Table m satellite position vector (x, vy, z) at BCI
10. | SatelliteVelocity Data Table misec satellite velocity vector (X, y, 2) at ECI
11. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll. pitch, yow) in
Orbital Reference frame
12. | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
YOW)
13. { ObservationTime Data Table msec observation time of this lattice point [UTC]
14. | ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.5-12 Format of data items in SWIR Band 9 Swath
Field Name Dimension Size Variable Type Remarks
Latitude [n}{ 103} DOUBLE geolocation field (Array)
Longitude {n}f 1031 DOUBLE geolocation field (Array)
Scenel.ineNumber [n} INT32 geolocation field (Table)
LatticePoint fr]{1031i2} INT32 mapping to geolocation array
SightVector [n}{103]i3] DOUBLE mapping to geclocation array
Altitude fni[103] DOUBLE mapping to geolocation array
ParallaxOffset [n][103]121 DOUBLE mapping to geolocation array
Evaluation [n}{103] INT32 mapping to geolocation array
SatellitePosition [n][3] DOUBLE mapping 1o geolocation table
SatelliteVelocity [n]{3] DOUBLE mapping fo geolocation table
Attitude Angle {n][3} DOUBLE mapping to geolocation table
AttitudeRate {n][3] DOUBLE mapping fo geolocation table
ObservationTime [n] DOURLE mapping to geclocation table
ImageData {21001{2048) UINTE mapping to geclocation array
n: revised to accommodate a processing scene,
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{3) Block Size
Block size is shown as follows.

Table Geolocation Array
Biock size

20

20

Scan Line No. is skipped along line dimension. (one per 20 lines in image daza).
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2.3.5.8. Radiometric Correction Table

SWIR Radiometric Correction Table Group contains a series of SDS Objects through the use of the
Vgroup APL Each SDS object named as follows. Characteristics of cach SDS object are described later
subsection.

{1) SWIR Band 4

(2) SWIR Band §

(33 SWIR Band 6

(4} SWIR Band 7

{5) SWIR Band §

{6) SWIR Band 9
Radiometric correction coefficients of

equation :
First entry in coefficients dimension is Dv.
vgroup name which establishes access to a Vgroup is as follows.

vgroup name: SWIR_Radiometric

2.3.58.1. SWIR Band 4

a) Data model: SDS (2 Dimension Array)
b) Object Name: Radiometric_Corr_4
¢} Format: Dimension size and variable type are as follows,

Dimension Size Variable Type
[2048](2] FLOAT
2.3.4.6.2. SWIR Band 5

a) Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr _5
¢) Format: Dimension size and variable type are as follows.

Dimension Size Variable Type
[2048][2] FLOAT
2.3.5.8.3. SWIR Band 6

a) Data model: SDS (2 Dimension Array)
b) Object Name: Radiometric_Corr_6
¢y Format: Dimension size and variable type are as follows,

Dimension Size Variahle Type
£2048](2] FLOAT
2.3.584. SWIR Band 7

aj Data model: SDS (2 Dimension Array)
b) Object Name: Radiometric_Corr_7
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c) Format: Dimension size and variable type are as follows.

Dimension Size Variable Type
(2048112} FLOAT
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2.3.5.8.5. SWIR Band 8§

a} Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr_8
¢} Formau Dimension size and variable type are as follows.

Dimension Size Variable Type
[2048][2] FLOAT
2.3.5.8.6. SWIR Band 9

a) Data model: SDS (2 Dimension Asray)
b} Object Name: Radiometric_Corr_9
¢) Format: Dimension size and variable type are as follows,

Dimension Size Variable Type

[2048][2] FLOAT
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2.3.5.9. SWIR Supplement Data

(1) Description
SWIR Supplement Data contain SWIR status data, calibration data, and pointing angles etc.

{2} Characteristics (TBD}
a) Data Model: Vdata
b} Object Name: SWIR_Supplement
¢} Class Name: SWIR_Supple_Record.n (n: Record count number)
d) Format: Each record is stored in class. Since SWIR Supplement Data are updated once per
cycle time (4.398msec), Increment of frame number is attended on this update. Table 2.3.5-13
shows the contents of each entry. Table 2.3.5-14~18 show the format and the contents of
Supplement Data in detail,

Table 2.3.5-13 Contents of Supplement Data

Frame Number Contents of the Entries

0 all of synchronous code, frame number, and reserved field and
Major Frame No. 0 & 1 (MF-0,1) from WORD#3B to WORD#53 in
Table 2.3.5-14~18,
1 atl of synchronous code, frame number, and reserved field and
Major Frame No. 2 & 3 (MF-2,3) from WORD#38 to WORD#53 in
Table 2.3.5-14~18.
2 all of synchronous code, frame number, and reserved field and
Major Frame No. 4 & 5 (MF-4,5) from WORD#38 1o WORD#33 in
Table 2.3.5-14~18.
3 all of synchronous code, frame number, and reserved field and
Major Frame No. 6 & 7 (MF-6,7) from WORD#38 to WORD#53 in
Table 2.3.5-14~18.
write following entries repeatedly concerning above four frames.

Table 2.3.5-14 Format of Supplement Data (1/4)

Field Name Variable Size Description
Relative_Scan_No UINT32 Relative Scan Number
SynchronousCodel UINTR Synchronous Code (6DE2ZBB46)
SynchronousCode2 UINTS
SynchronousCode3 UINTS
SynchronousCoded UINTS
FrameNumber] UINTS8 Frame Number (sequential number from 0 to 102%-1)
FrameNumber2 UINTS
FrameNumberl VINTE
WORD#38 UINT16 WORD#38

MF-0: Optics monitor voltage A
MEF-1: Cooler current 3
MF-2: Optics monitor voltage A
MF-3: Cooler current 3
MF-4: Optics monitor voltage A
MF-5: Cooler current 3
MF-6: Optics monitor voltage A
MF-7: Cooler current 3
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Table 2.3.5-14 Format of Supplement Data (2/4)

Field Name Variable Size Description
WORD#39 VINTI6 WORD#HIG
MF-0: Spare
MF-1: Cooler current 4
MF-2: Spare
MF-3: Cooler current 4
MF-4: Spare
MEF-3; Cooler current 4
MF-6: Spare
MFE.7: Cooler current 4
WORD#40 UINTI6 WORD#40

MF-(+ Optics monitor voltage B

MF-1: Detector temperature (NARROW)
MF-2: Optics monitor voltage B

MF-3; Detector temperature (NARROW)
MF-4; Optics monitor voltage B

MF-5: Detector temperature (NARROW)
MF-6: Optics monitor voltage B

MEF-7: Detector temperature (NARROW)
WORD#41 UINTIE WORD#41

MF-0: Spare

MF-1: TLM/CMD circuit reference voltage 1
MF-2: Spare

MF-3: TLM/CMD circuit reference voltage 1
MF-4: Spare

MF-5: TLM/CMD circuit reference voltage 1
MF-6: Spare

MF-7: TLM/CMD circuit reference voltage |
WORD#42 UINTI6 WORD#42

MF-0: Cooler current 1

MF-1: TLM/CMD circuit reference voltage 2
MF.2: Cooler current |

MF-3: TLM/CMD circuit reference voltage 2
MF-4: Cooler current 1

MF-5: TLM/CMD circuit reference voltage 2
MF-6: Cooler current |

ME-T: TLM/CMD circut reference voitage 2
WORD#43 UINT16 WORD#43

MF-0: Cooler current 2

MF-1. TLM/CMD circuit reference voltage 3
ME-2: Cooler current 2

MF-3: TLM/CMD circuit reference voltage 3
MF-4: Cooler current 2

MF-5: TLM/CMD circuit reference voltage 3
MF-6: Cooler current 2

ME-7: TLM/CMD circuit reference voltage 3

WORD#44 UINT16 WORD#44
See Table 2.3.5-14
WORD#4S UINT16 WORD#4S

MFE-0: See Table 2.3.5-15
MF-1: Drive plus width
ME-2: See Table 2.3.5-15
MF-3: Drive plus width
MF-4: See¢ Table 2.3.5-15
MF-3: Drive plus width
MF-6: See Table 2.3.5-15
MF-7: Drive plus width
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Table 2.3.5- 14 Format of Supplement Data (3/4)

Field Name Variable Size Description

WORD#46 UVINTI6 WORD#46

MF-0: A/D reference voliage (Band 4)
MF-1: Calibration lamp voltage A
MF-2: Calibration lump temperature A
MF-3: Support STR temperature 5
MF-4: Collector module temperature 1A
MF-5: Electric circuit temperature |
MF-6: Spare

MF-7: Spare

WORD#47 UINT16 WORD#47

MFE.Q: A/D reference volitage (Band 3)
ME-1: Calibration lamp voitage B
MEF-2: Calibration lump temperature B

[ MF-3: Support STR temperature 6
MF-4: Collector module temperature 2A
MF-5: Electric circuit temperature 2
MF-6: Spare

MF-7: Spare

WORD#48 UINT16 WORD#48

MF-0: A/D reference voltage (Band 6)
MF-1: Detector temperature (Wide)

MF-2: Support STR temperature 1

MF-3: Support STR temperature 7

MEFE.4: Detector preamp/dewar temperature A
MF-5: Electric circuit temperature 3A

MF-6: Spare

- MFE-7: Spare

WORD#49 UINTI6 WORD#49

MFE.0: A/D reference voltage (Band 7)
MF-1: Monitor amplitude

MF-2: Support STR temperature 2
MFE-3: Support STR temperature 8
MFE-4: Pointing mechanism temperature
MF.5: Electric circuit temperature 4
MF.-6: Spare

MF-7: Spare

WORD#50 UINT16 WORD#50

MF-G: A/D reference voltage (Band §)
MF-1: Spare

MF-2: Support STR temperature 3
MF-3: Support STR temperature 9
M-4: Cooler temperature |

MF-3: Optics monitor temperature A
MEF-6: Spare

ME-7: Spare

WORD#51 UINTI16 WORD#51

MFE-0: A/D reference voltage (Band 9)
MF-1: Spare

MF-2: Support STR temperature 4
MF-3: Support STR temperature 10
ME-4: Cooler temperature 2

MF-5: Optics monitor temperature B
MF-6: Spare

MF-7: Spare
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Table 2.3.5-14 Format of Supplement Data {4/4)

Field Name

Variabie Size

Description

WORD#52

UINTI6

WORD#52

MF.0:
MF-1:
MF-2:
MF-3;
MF-4:
MF.5
MF-6:
MFE.7;

Drive plus number 1
See Table 2.3.5-16
See Table 2.3.5-16
See Table 2.3.5-16
See Table 2.3.5-16

: Spare

Spare
Spare

WORD#353

UINTI8

WORD#53

MF-0:
MFE-1:
ME.2:
MF-3:
MF-4:
MF-5:
MF-6:
ME-T:

Dirive plus number 1
See Table 2.3.5-17
See Table 2.3.5-17
See Table 2.3.5-17
See Table 2.3.5-17
Spare

Spare

Spare

R1

UINT3

reserved

R2

UINTS

reserved
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Table 2.3.5-15 WORD#44

Major Frame

Contents

0,2.4,6

Bit-0: Pointing mirror encoder |
Bit-1: Pointing mirror encoder §
Bit-2: Pointing murror encoder |
Bit-3; Pointing mirror encoder |
Bit-4: Pointing mirror encoder 1
Bit-5: Pointing mirror encoder |
Bit-6: Pointing mirror encoder 1
Bit-7: Pointing mirror encoder 1

1.3.5,7

Bit-: Pointing mirror encoder 3
Bit-1: Mirror position status
Bit-2: Mirror position status
Bit-3: Mirror position limit status
Bit-4: Limit ENA/DISA

Bit-5: Pointing motor ENA/DISA
Bit-6: Encoder on/off

Bit-7: Monitor rotation CW/CCW

Table 2.3.5-16 WORD#45

Major Frame

Contents

0,2,4,6

Bit-0: Thermal control circuit on/off
Bit-1: CLR DRV circuit PS on/off
Bit-2: Calibration circuit on/off
Bit-3: Spare

Bit-4: Spare

Bit-5: Spare

Bit-6: Spare

Bit-7: Spare

Table 2.3.5-17 WORD#52 (1/2)

Maior Frame

Contents

1

Bit-0: Band 4 gain status
Bit-1: Band 4 gain status
Bit-2: Band 5 gain status
Bit-3: Band 5 gain status
Bit-4: Band 6 gain status
Bit-5: Band 6 gain status
Bit-6: Spare

Bit-7: Spare

Bit-0: DIG SIG PROC PWR
Bit-1: TML/CMD PWR on/off
Bit-2: Analog circuit power on/off
Bit-3: Spare

Bit-4: Spare

Bit-5: Detector DRV PWR

Bit-6: Pomnting CIR PWR

Bit-7: Spare

Bit-0: THER CIR PWR
Bit-1: Heater 1 on/off
Bit-2: Heater 2 on/off
Bit-3: Heater 3 onfoff
Bit-4: Heater 4 on/off
Bit-5: Heater 5 onfoff
Rit-6: Detector heater
Bit-7: Spare
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Table 2.3.5-17 WORD#52 (1/2)

Major Frame

Contents

4

Bit-{: Party flag status
Bit-1: ERR CMD DIS status
Bit-2: ERR CMID> DIS status
Bit-3: ERR CMD DIS status
Bit-4: ERR CMD DIS status
Bit-5: ERR CMD DIS status
Bit-6: Spare

Bit-7: Spare

Table 2.3.5-18 WORD#53

Major Frame

Contents

1

Bit-0: Band 7 gain status
Bit-1: Band 7 gain status
Bit-2: Band 8 gain status
Bit-3: Band B gain status
Bit-4: Band 9 gain status
Bit-3: Band 9 gain status

Bit-6: Spare
Bit-7: Spare

2 | Bit-0: Calibration lamp power on/off
Bit-1: Calibration lamp A/B selection
Bit-2: CAL CIR PWR on/off
Bit-3: Cooler DRV CIR PWR
Bit-4: Spare
Bit-5: Spare
Bit-6: Spare
Bit-7: Spare

3 Bit-0: CLR monitor amplitude | status
Bit-1: CLR monitor amplitude | status
Bit-2: CLR monitor amplitude 1 status
Bit-3: CLR monitor amplitude 1 status
Bit-4: Detector temperature set status
Bit-5: Detector temperature set status
Bit-6: Spare
Bit-7: Spare

4 Bit-0: Thermal control circuit onfoff
Bit-1: Thermal control circuit onfoff
Bit-2: Spare
Bit-3: Spare
Bit-4: Spare
Bit-5: Spare
Bit-6: Spare
Bit-7: Spare
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2.3.5.10. SWIR Browse Image

(1} Description
SWIR Browse Image is compressed, using the standard features of the HDF libraries,
As Browse images are divided from Level 1A Data Product in "ASTER Level 1 Data Product
Specification (science version, version 2.0}", these will be stored in another HDF file as a
subset of Level 1A data products in next version,

{2) Characteristics {TBD)
a) Color Assignment: Current base line is as follows.

B G R
Band No. 4 g

k)

by Sampling Method: average sampling
¢) Sampling Rate: 1/10.2
¢} Format: Table 2.3.5-19 shows the format

Table 2.3.5-19 Format of Browse Image

Object Name | Dimension Size Data Model Compression Quality Factor
Method
SWIR_Browse 200 RIS24 JPEG 50
210
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2.3.6. TIR Group

2.3.6.1 Overview
TIR Group contains a Vgroup, and a RIS24, a series of Swath Objects through the use of the Vgroup
APl Vgroup name which establishes access to a Vgroup is as follows.

vgroup name: TIR_Group
2.3.6.2. TIR Band 10 Swath

{1} Structure
Refer to VNIR Band | Swath in page 2-530.

{2} Characteristics
Table 2.3.5-1 shows the List of data items in TIR Band 10 Swath,

a) Data model: Swath

b) Object Name: TIR_Band10
¢) Format: Table 2.3.6-1 shows the contents of Swath Object. Table 2.3.6-2 shows the format of one.

Table 2.3.6-1 List of data items in Level 1A TIR Band 10 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -80.0 ~ +90.0
2. i Longitude Cieolocation Array dep. geocentric longitude -180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table n coordinates based on Strip Image
4. I LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | Hne of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. { Altitude 2D Data Array m earth's surface altitude from WGS84
7. 1| SatellitePosttion Data Table m satellite position vector (x, vy, z} at ECI
8. | SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, z) at ECI
g. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10. | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
}1. | ObservationTime Data Table msec observation time of this lattice point [UTC]
12. | ImageData 20 Data Amay m Level 1A spectral band image data
Table 2.3.6-2 Format of data items in TIR Band 10 Swath
Field Name Dimension Size Variable Type Remarks
Latitude Inlfi1] DOUBLE geolocation field (Amay)
Longitude [n]f11} DOUBLE geolocation field (Array)
ScenelineNumber [n] INT32 geolocation field (Table)
LatticePoint [n}f1132] INT32 mapping 1o geolocation array
| SightVector [ni1E}[3 DOUBLE mapping to geclocation array
Altitade [n]{11} DOUBLE mapping to geolocation arTay
SatellitePosition inl{3] DOUBLE mapping to geolocation table
SatelliteVelocity in}{3] DOUBLE mapping to geolocation table
AntitudeAngle in}i3] DOUBLE mapping to geolocation table
AttitudeRate inii31 DOUBLE mapping to geolocation table
ObservatonTime [n] DOUBLE mapping to geclocation table
ImageData [7061[7186] UINT16 mapping to geolocation array
n: revised to accommodate a processing scene.
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{3) Block Size
Block size is shown as follows,

Table Geolocation Array
Block size

70

70

Scan Line No. 1s skipped along line dimension. (one per 70 lines in image data).
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2.3.6.3. TIR Band 11 Swath

{1} Structure

Refer to VNIR Band 1 Swath in page 2-50.

{2) Characteristics

Table 2.3.6-3 shows the List of data items in TIR Band 11 Swath.

aj Data model: Swath

b} Object Name: TIR_Bandl!
¢) Format: Table 2.3.6-3 shows the contents of Swath Object. Table 2.3.6-4 shows the format of one.

Table 2.3.6-3 List of data items in Level 1A TIR Band 11 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +50.0
2. i Longiude Geolocation Array deg. geocentric jongitude -180.0 ~ +180.0
3. {ScenelineNumber Geolocation Table n coordinates based on Strip Image
4, | LatucePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth’s surface altitude from WGS84
7. | SatellitePosition Data Table m satellite position vector (x, vy, z) at ECI
8. | SatelliteVelocity Data Table m/sec satellite velocity vector {x, y, z) at EC
9. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10. | AnitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
11. | ObservationTime Data Table msec observation time of this lattice point [UTC]
12. ! ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.6-4 Format of data items in TIR Band 11 Swath
Field Name Dimension Size Variable Type Remarks
{.atitude [n]{11] DOUBLE geolocation field (Array)
Longitude [nj[ 11} DOUBLE geolocation field (Array)
ScenelineNumber {n} INT32 geolocation field (Table)
LatticePoint Inlf11[2) INT32 mapping to geolocation amray
SightVector [n}i111(3] DOUBLE mapping to geolocation array
Altitude [n}[11] DOURLE mapping to geolocation array
SateilitePosition [n}{3] DOUBLE mapping o geolocation table
SatelliteVelocity in}{3] DOUBLE mapping to geolocation table
AitudeAngle In]l3] DOUBLE mapping to geolocation table
AttitudeRate [n}f3] DQUBLE mapping to geolocation table
ObservationTime [n] DOUBLE mapping to geolocatian table
ImageData {700){716} UINT16 mapping 1o geolocation array

n: revised to accommodate a processing scene.

(3) Block Size

Block size is shown as follows.

Table

| Geolocation Array
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Block size

70

70

Scan Line No. is skipped along line dimension. (one per 70 lines in image data).
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2.3.6.4. TIR Band 12 Swath

{13 Structure

Refer to VNIR Band | Swath in page 2-30.

(2) Characteristics

Table 2.3.6-5 shows the List of data items in TIR Band 12 Swath.

a) Data model: Swath

b) Object Name: TIR_Bandi2
¢) Format: Table 2.3.6-5 shows the contents of Swath Object. Table 2.3.6-6 shows the format of cne.

Table 2.3.6-5 List of data items in Level 1A TIR Band 12 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +80.0
2. | Longitude Geolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table n | coordinates based on Strip Image
4. | LatticePomnt 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from WGS84
7. | SatellitePosition Data Table m satellite position vector {x, v, z} at ECI
8. | SatelliteVelocity Data Table m/sec satellite velocity vector (x, vy, 2) at ECI
9. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10. | AuttudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
11. | ObservationTime Data Tahle msec observation time of this latiice point [UTC]
12. | ImageData 2D Data Armray m Level 1A spectral band image data
Table 2.3.6-6 Format of data iterns in TIR Band 12 Swath
Field Name Dimension Size Variable Type Remarks
Latitude [n}[11] DOUBLE geolocation field (Array)
Longitude [n}{11} DOUBLE geolocation field (Array)
ScenelineNumber [n} INT32 geolocation field (Table)
LatticePoint [nif11][2] INT32 mapping to geolocation array
SightVector [n1[11][3] DOUBLE mapping to geclocation array
Altitude [n]{11] DOUBLE mapping to geolocation array
SatellitePosition fnlf3] DOUBLE mapping to geologation table
SateliiteVelocity fnil3] DOUBLE mapping to geolocation table
AtttudeAngle fni{3] DOUBLE mapping to geolocation table
AttitudeRate [ni[3] DOUBLE mapping to geolocation table
ObservationTime [n] DOUBLE mapping to geolocation table
ImageData [7001[716] UINT16 mapping to geolocation array

n: revised to accommedate a processing scene.

{3) Block Size
Block size is shown as follows.

Table | Geolocation Array
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Block size

70

70

Scan Line No. is skipped along line dimension. (cne per 70 lines in image data).
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2.3.6.5. TIR Band 13 Swath

{1} Structure

Refer to VNIR Band 1 Swath in page 2-50.

{2) Characteristics

Table 2.3.6-7 shows the List of data items in TIR Band 13 Swath.

a) Data model: Swath

b} Object Name: TIR_Bandi3
¢} Format: Table 2.3.6-7 shows the contents of Swath Object. Tabie 2.3.6-8 shows the format of one.

Table 2.3.6-7 List of data items in Level 1A TIR Band 13 Swath

No. Field Name Type Unit Comments
1. { Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. i Longitude CGeolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | Scenel.ineNumber Geolocation Table 1) coordinates based on Strip Image
4. | LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector (roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from W(GS84
7. | SatellitePosition Data Table m satellite position vector {x, y, z) at EC1
8. | SatelliteVelocity Data Table m/sec satellite velocity vector (x, v, z) at ECI
9. | AuitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10. | ArtitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
11. | ObservationTime Data Table msec observation titne of this lattice point [UTC)
12, [ ImageData 2D Data Array m Level 1A spectral band image data
Table 2.3.6-8 Format of data itemns in TIR Band 13 Swath
Field Name Dimension Size Variable Type Remarks
Latitude {n]{11] DOUBLE geolocation field {Array)
Longitude [n]{11] DOUBLE geolocation field {Array)
SceneLineNumber -~ In] INT32  geolocation field (Table)
LatticePoint [nli11][2] INT32 mapping to geolocation array
| SightVector [n}{11}[3] DOUBLE mapping to geolocation array
Altitude [n}11} DOUBLE mapping to geclocation array
SatellitePosition nl{3} DOUBLE mapping lo geolocation table
Satellite Velocity {nll3] DOUBLE mapping to geclocation table
AttitudeAngle in][3} DOUBLE mapping to geclocation table
AtitudeRate in}[3] DOUBLE mapping to geolocation table
ObservationTime [n] DOUBLE mapping to geolocation table
ImageData [7001[716] UINT16 mapping to geolocation array

n: revised to accomrmodate a processing scene.

{3y Biock Size

Block size is shown as foliows.

Table

| Geolocation Array
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Block size

70

70

Scan Line No. is skipped along line dimension. (one per 70 lines in image data).
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2.3.6.6. TIR Band 14 Swath

{1 Structure

Refer to VNIR Band 1 Swath in page 2-50.

(23 Characteristics
Table 2.3.6-9 shows the List of data items in TIR Band 14 Swath.

a) Data model: Swath
b} Object Name: TIR_Bandi4
¢} Format: Table 2.3.6-9 shows the contents of Swath Object. Table 2.3.6-10 shows the format of one,

Table 2.3.6-9 List of data ftems in Level 1A TIR Band 14 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array deg. geocentric latitude -90.0 ~ +90.0
2. 1 Longitude Geolocation Array deg. geocentric longitude -180.0 ~ +180.0
3. | SceneLineNumber Geolocation Table n coordinates based on Strip Image
4. | LatticePoint 3D Data Array pixel, line | Lattice point coordinates based on image data
5. | SightVector 3D Data Array arcsec | line of sight vector {roll, pitch, yow) in Orbital
Reference frame
6. | Altitude 2D Data Array m earth's surface altitude from W(GS84
7. | SatellitePosition Data Table m satellite position vector {x, v, z) at ECI
8. | SatelliteVelocity Data Table M/Sec satetlite velocity vector (X, v, z) at ECI
9. | AttitudeAngle Data Table arcsec | satellite attitude angle (roll, pitch, yow) in
Orbital Reference frame
10. | AttitudeRate Data Table arcsec/sec | satellite attitude angular velocity (roll, pitch,
yow)
11. | ObservationTime Data Table msec observation time of this lattice point [UTC]
12. | ImageData 2D Data Array m Level 1A speciral band image data
Table 2.3.6-10 Format of data items in TIR Band 14 Swath
Field Name Dimension Size Variable Type Remarks
Latitnde inj[11] DOUBLE geolocation field (Array)
Longitude in][t1) DOUBLE geolocation field (Array)
SceneLineNumber fn} INT32 geolocation field (Table)
LatticePoint inl{11){2] INT32 mapping to geolocation array
SightVector nl[1143] DOUBLE mapping to geolocation array
Altitude [n}f11} DOUBLE mapping to geolocation array
SatelintePosition [n}i3] DOUBLE mapping to geolocation table
SateliiteVelocity [nif3] DOUBLE mapping to geolocation table
Attitude Angle [nif3] DOUBLE mapping to geolocation table
AttitudeRate [nif3] DOUBLE mapping to geolocation table
ObservationTime [n] DOUBLE mapping to geolocation table
ImageData {7001 716] UINT16 mapping to gecolocation array

n: revised to accommodate a processing scene.

{3) Block Size

RBlock size is shown as follows,

Table

! Geolocation Array
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Block size

70

¢

Scan Line No. is skipped along line dimenston. {one per 70 lines in image data).
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2.3.6.7. Radiometric Correction Table

SWIR Radiometric Correction Table Group contains a series of SDS Objects through the use of the
Vgroup API. Each SDS object named as follows. Characteristics of each SDS object are descnbed later

subsection,

{1) TIR Band 10

(2) TIE Band 11

{3} TIR Band 12

{4y TIR Band 13

{53 TIR Band 14
Radiometric correction coefficients of

equation :
First entry in coefficients dimension is C,.
vgroup name which establishes access to a Vgroup is as foilows.

vgroup name: TIR _Radiometric

2.3.6.7.1. TIR Band 10

a) Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr_10
¢) Format: Dimension size and variable type are as follows.

Dimension Size Variable Type

[10](3] FLOAT

2.3.6.7.2. TIR Band 11

a) Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr_11
¢) Format: Dimension size and variable type are as follows.

Dimension Size Variable Type

[101[3] FLOAT

2.3.6.7.3. TIR Band 12

a) Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr_i2
¢) Format: Dimension size and variable type are as follows.

Dimension Size Variable Type

[10}[3] FLOAT

2.3.6.7.4. TIR Band 13

ai Data model: SDS (Z Dimension Array)
b} Object Name: Radiometric_Corr_ 13
¢} Format: Dimension size and variable type are as follows.
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Dimension Size Variable Type
[1013] FLOAT
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2.3.6.7.5. TIR Band 14

a) Data model: SDS (2 Dimension Array)
b} Object Name: Radiometric_Corr_14
¢} Format: Dimension size and variable type are as follows,

Dimension Size

Variable Type

(10§13

FLOAT
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2.3.6.8. TIR Supplement Data

{1} Description
TIR Suppiement Data contain TIR status data, calibration data, and pointing angles etc,
TIR Supplement Data contains a single Vdata Object (Temperature) and a series of Vdata
Objects {Chopper, Encoder) through the use of the Vgroup APL vgroup name which
establishes access to a Vgroup is as follows.

vgroup name: TIR_Supplemant

(2} Characteristics (TBD)
Three categories in Vgroup object are shown as follows,

Supplemant Data about Temperature

a) Data Object: Vdata

b} Object Name: TIR_Supplememnt_Temp

¢) Class Name: TIR_Supple_Temp.n (n: Record count number)

d) Format: Table 2.3.6- 1 show the format and contents of Supplement Data about
temparetures.

Table 2.3.6-11 Format of Supplement Data (Temperature}

Field Name Variable Size Description
Relative_Scan_No UINT32 Relative Scan Number
Detector_Temp UINT32 Detector Temperature
Black-Body_Temp! UINT32 Temperature of Black-Body 1
Black-Body_Temp2 UINT32 Temperature of Biack-Body 2
Black-Body_Temp3 | UINT32 Temperature of Black-Body 3
Black-Body_Tempd UINT32 Temperature of Black-Body 4
Black-Body_Temp3 UINT32 Temperature of Black-Body 5
Chopper_Templ UINT32 Temperature of Chopper 1
Chopper_ Temp2 UINT32 Temperature of Chopper 2
Chopper_Temp3 UINT32 Temperature of Chopper 3
Telescope_Temp UINT32 Temperature of Telescope
Lens_Temp UINT32 Temperature of Lens

Supplemant Data about Chopper

a) Data Object: SDS (4 Dimension Array}

b) Object Name: TIR_Supplement_Chopper

¢) Format: Table 2.3.6-12 show the format and contents of Supplement Data about chopper
images.

Table 2.3.6-12 Format of Supplement Data (Chopper)

Dimension Size Variable Type
[n}[100}(10}8]" UINTS
n: revised to accommodate a processing scene.
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*: chopper image is stored as record

detector

line

component.,
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Supplemant Data about Encoder

a} Data Object: SDS (2 Dimension Array)

b} Ohject Name: TIR_Supplement_Encoder

¢) Format: Table 2.3.6-13 show the format and contents of Supplement Data about encoder
data.

Table 2.3.6-13 Format of Supplement Data {Chopper)

Dimension Size Variable Type
[n]f935]) UINTI6

n: revised to accommodate a processing scene,
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2.3.6.9. TIR Browse Image

(1} Description
TIR Browse Image is compressed, using the standard features of the HDF lbraries.
Converting TIR data from 16-bits format into 8-bits format subject to HDF Raster Images.
As Browse images are divided from Level 1A Data Product in "ASTER Level 1 Data Product
Specification (science version, version 2.0)", these will be stored in another HDF file as a
subset of Level 1A data products in next version. '

{2} Characteristics {TBD)
a) Color Assignment: Current base line is as follows.
B G R
Band No. 10 12 14

bj Sampling Method: average sampling
¢} Sampling Rate: 1/3.5
¢j Format: Table 2.3.6-14 shows the format

Table 2.3.6-14 Format of Browse Image

Object Name | Dimension Size Data Model Compression Quality Factor
Method
TIR_Browse 200 RIS24 JPEG 50
210
2-108

D-114 209-CD-002-005



3, Level 1B Data Product

3.1 Overview

Leve! IB Data Products is an HDF file. Each file contains a complete 1-scene image data generated
from Level 1A Data, . . .

All of these data are stored together with Metadata and Swath Layout parts in one HDF file (see
Notel).

Level 1B Product is created by performing the geometric and radiometric corrections on the original
Leve! 1A image data, and the final result is projected onto map at full instrument resolutions. The Level
1B Data generation includes also scene registrations for SWIR and TIR data.

And furthermore for SWIR in particular, the parallax errors due to the spatial locations of all of its
bands are also corrected.

Notel: As Ancillary Data and Supplement Data (VNIR, SWIR and TIR) are included in Level 1B Data
Product in "ASTER Level 1 Data Product Specification (science version, version 2.0)", these will be
stored in Level 1B data product HDF in next version.

Note2: Resolution is shown as follows.,

Subsystem VNIR SWIR TIR
Resolution I5m 30 m 90m

3.2 Data Structure

(1) Data Type
There are five categories of HDF data type included in Level 1B data product.
NOTE: VNIR (4 bands} and SWIR (6 bands} image data are 8-bit unsigned integer science data, and
TIR (5 bands) image data are 16-bit unsigned integer science data in each categories.

(2) Data Structure
The physical data of Leve! 1B Data Product is shown in Figure 3.2-1.
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[ Level 1B Data Product___ |

—"{ Inventory Metadata ]

— ASTER GDS Generic Metadata |
— Product Specific Metadata (VNIR 1), (VNIR2) |
)|

i Product Specific Metadata (SWIR1), (SWIR2

——1 Product Specific Metadata (TIR1), (TIR2)

YNIR Group | —-'-"! VNIR Band 1 Swath I

——{ VNIR Band 2 Swath |

! VNIR Band 3N Swath |

] VNIR Band 3B Swath |

SWIR Group — SWIR Band 4 Swath_|
1 SWIR Band 5 Swath_|

—— SWIR Band 6 Swath |

"‘_{ SWIR Band 7 Swath I

—1 SWIR Band 8 Swath |
1 SWIR Band 9 Swath |

TIR Group """*"I TIR Band 10 Swath l

1 TIR Band 11 Swath |
] TIR Band 12 Swath |
—|_TIR Band 13 Swath |

Figure 3.2-1 Physical Data of Level 1B Data Product
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3.3 Data Format

3.3.1. Metadata

Level 18 Metadata consists of five Master Groups, which are
(1) Inventory Metadata
(2) ASTER GDS Generic Metadata
(3) Product Specific Metadata(VNIR 1): including the attribute about band-1 and 2 data.
(4 Product Specific Metadata( VINIR2): including the auribute about band-3N and 3B data.
{5} Product Specific Metadata(SWIR 1): including the attribute about band-4, § and 6 data.
{6} Product Specific Metadata(SWIR2): including the attribute about band-7, 8 and 9 data
{7} Product Specific Metadata(TIR 1} including the attribute about band- 10,11 and 12 dara.
{8} Product Specific Metadata(TIR2): including the atribute about band-13 and 14 data.
About concept and definition of master groups, refer to SDP Toolkit Users Guide for the ECS Project,
Appendix J.

3.3.1.1. Inventory Metadata

{1) Indexes of Objects

The object list of Inventory Metadata is shown in Table 3.3.1-1. Inventory metadata attributes apply to
the whole L1B product, and are written to the HDF file attribute coremetadata.0.

inventory metadata contains ASTER Meta-Parameters in Generic header for ASTER GDS Products (
about Generic header for ASTER GDS Products, see ASTER LEVELI DATA PRODUCTS
SPECIFICATION, science version, versiona). The attributes included in inventory metadata are
associated with DID311.

{In Table 3.3.1-1, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

The objects in Jraric character are not authorized by Levell WG, and will be deleted in next version.

Table 3.3.1-1 List of Objects in Inventory Metadata(1/2)

No. Group/Object Name type(*1) } Description
1 sizeMB DataGranule double The volume of data contained in
the granule.
PlatformShortName string 'AM-T' fixed.
3 InstrumentShortName string 'ASTER' fixed.
BoundingRectangle This block contains area coverage
for a granule.
1 WestBoundingCoordinate double Western-most coordinate of the
scetie expressed in longitude.
2 | NorthBoundingCoordinate double Northern-most coordinate of the
scene expressed in latitude.
3 | EastBoundingCoordinate double Eastern-most coordinate of the
scene expressed in longitude.
4 | SouthBoundingCoordinate double Southern-most coordinate of the
scene expressed in latitude.
5 SingleDateTime This contains the time of day and
calendar date for a granule.
! § TimeofDay string format: HHMMSSSSSS85Z2
2 | CalendarDate string format: YYYYMMDD
6 Review This block provides for dates and
status as applicable for collection
which are active.
1| FutureReviewDate string The date of the nearest planned QA
peer review in future,
format YYYYMMDD
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2 | ScienceReviewDate string The date of the last QA peer
review.
format YYYYMMDD
Table 3.3.1-1 List of Objects in Inventory Metadata{2/2)
No. Group/Object Name type(*1) { Description
7 QAStats This block contains measures of
quality for a granule.
1 QAPercentMissingData double % of missing data of the scene,
2 QAPercentQutofBoundsData | double % of out of bounds data of the
scene,
3 (APercentinterpolatedData | double % of interpolated data of the scene.
8 ReprocessingActual string The stating what reprocessing has
been performed on this granute.
{not reprocessed, reprocessed once,
reprocessed twice, free text}
9 PGEVersion string The version of PGE
10 Processingl.evellD string The classification of the science
data processing level: "I1B'
11 MapProjectionName string The name of the mapping method
for the data.
12 AdditionalAnributes This group contains the product
specific attributes definition.
AdditionalArtributesContaine This container contains the
rinj(*2) additional attributes of the prodact,
Currently, only Day/Night Flag is
contained in this container.
1 AdditionalAntributeName(nj( | string Name of additional attribute:
*2) Day/Night Flag
2 | AdditionalAttribureDescripti | sring Description of additional attribute:
on{n)(*2) “The Flag indicates observation
condition’
31 | AdditionalAnributeDataType | string Data type of additional attribute:
(rn){*2) ‘ ‘STRING®
13 InformationContent This group contains the product
specific attribute value.
InformationContentContaine This container contains the
rin}{*2) information content. Currently,
only Day/Night Flag is contained i
this container.
i ParameterValue(nj{ *2} string Value of additionatl attribute:
‘DT’ observation in daytime
‘NT’: observation in nighttime
14 SensarShortName string The short name for sensor(s) using
in generating the product:
*‘ASTER_VNIR''ASTER _SWIR"/
ASTER_TIR''ASTER_STEREQ’
NOTES:

(*1) Object types used in Metadata are
a. datetime: CCSDS A(UTC)Format
b. integer
¢. double
d. string

(*2) Object whose name foliowed by (n) has “class” attribute, it may repeat n-times,
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3.3.1.2. ASTER GDS Generic Metadata

{1) Indexes of Objects
The Object list of ASTER GDS Generic metadata is shown in Table 3.3.1.2. ASTER GDS Generic
metadata attributes are written to the HDF file attribute productinetadata 0.

ASTER GDS Generic metadata contains ASTER Parameters in Generic Header for ASTER GBS
Products { about Generic header for ASTER GDS Products, see ASTER LEVELT DATA PRODUCTS
SPECIFICATION, science version, version2). The ASTER Paraméters are ASTER GDS specific
attributes, b.e. not associated with DID311.
{In Table 3.3.1-2, group names are written in Bold characters. A group centains a set of objects which
all have a similar theme.)
The objects in fraric character are not authorized by Levell WG, and will be deleted in next version.

Table 3.3.1-2 List of Object in ASTER GDS Generic Metadata {1/4)

No. Group/Object Name type(*1) | Description
1 IDofASTERGDSDataGranule | string This provides a unique
tdentifier for location of a
data granule held in ASTER
GDS.
2 RecievingCenter String EDOS' fixed.
3 ProcessingCenter string "ASTER-GDS’ fixed.
4 GenerationDateandTime datetime | Generation date and time of
this Level 1B product,
5 PointingAngles Specification of the pointing
angles of ASTER sensors.
Pointing AnglesContainer(n)}(* n = number of sensors
2)
i SensorName(n){(*2) sering ‘WNIR' or '"SWIR® or “TIR’
2 PointingAngle{n)(*2) double pointing angle in degrees
3 SettingTimeofPointing(n)(*2) | datetime | YYYY-MM-
DDThh:mm:ssZ
6 Gainlnformation The mformation of the gain
level.
GaininformationContainer{n){ This container contains the
*2) level of the data acquisition
gain for VNIR and SWIR.
I Gain{n)(*2) string (Band Number, Band Gain)
where |
Band Number:
01°,702°,"3N,"38°,704°.°05
106707 .087,09
Band Gamn:
for VNIR:
"HGH': high gain
‘NOR’: normal gain
T.OW’: low gain
for SWIR:
‘HGH': high gain
‘NOR': normal gain
*LOV: low gain |
‘LO2’: low gain 2
when data is not acquired
or doesn't exist:
OFF
7 Calibrationinformation Calibration information used

to generate the geometric
and radiometric correction
tables,
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Table 3.3.1-2 List of Object in ASTER GDS Generic Metadata (2/4)

No.

Group/Object Name

type(*1}

Description

1 GeometricDBversion

string

The version information of
the geometric correction
data.

(Yersion, Issuance date,

| Comments}

2 RadiometricDBversion

string

The version information of
the radiometric correction
data.

{Version, Issuance date,
Comments)

DataQuality

The information about the
guality of this product.

CloudCoverage

‘The information about the
cloud coverage of the scene

I 1 SceneCloudCoverage

integer

The percentage of cloud
coverage for the whole
scene.

2 | GQuadramCloudCoverage

integer

The percentages for 4
quarters of a scene in the
order of:

upper left -> upper right ->
lower left -> lower right

SourceDataProduct

string

The information about the
input data used for
generating this Level-1B
product.
(Datal]>, GenDT, Datatyp)
where,
DatalD: ID of ASTER GDS
Data granule.
GenDT: Generation date
and
time.
Datatyp: Data type, 'PDS’ or
‘EDS’

10

Instrumentinformation

The information about
sensors used to acquire data,

ASTEROperationMode

string

The types of ASTER
operation.
‘OBSERVATION or
"‘CALIBRATION or
‘TEST

2 ObservationMode

This group contains ASTER
observation mode.

ObservationModeContainer{n)
*2)

The container of ASTER
observation mode,
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1| ASTERObservationMode(n}(* | string The observation mode of

2) each sensor group.

{8Gname, Observation}

where,

SGname  'VNIR} or
'WNIR2 or SWIR or
TIR

Observation ; "ON’ (data is
acquired} or
“OFF (data is not
acquired, or not existing
in the granule)
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Table 3.3.1-2 List of Object in ASTER GDS Generic Metadata (3/4)

Parameter Name

type(*1)

Description

10

ProcessedBands

string

The status of all bands

during cbservation.

Format © set of flags
described as 2-byte string,
byte = 01,02.3N~14

{band 01,02.38~14 data
is acquired.)

= XX
{ data corresponding to
is band position is not
acquired)

Example :

Value =

"01023NXXO405XXXXXX

XX1611121314"

I

Scenelnformation

The information about the
scene concerning with the
data granule,

ASTERScenelD

integer

The scene identifier defined
by path, row and view.
{path, row, view)

where,

path: 1-233{nominal)

row: |-TBD

view: 1-TBD

AOSScenelD

string

The scene 1D defined by
AOS (definition: TBD).

OrbitNumber

integer

The orbit number of the
satellite, when data is
acquired.

RecurrentCycleNumber

integer

The satellite recurrent cycle
number and the revolution
number in the cycle.

{cycle No., revolution No.)
where,

cycle: 1-260(max.)
revolution: 1-233(nominal}

FiyingDirection

string

The satellite flight direction

when observation is done.
*AS’: ascending direction.
‘DE’: descending direction,

SolarDirection

double

The sun direction as seen

from the scene center.

{az, el)

where,

az: azimuth angle in degree.
0.0 <= az < 360.0
measured eastward from
North.

¢l: elevation angle in

degree.
00,0 <= el <=90.0
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SpatiaiResolution

integer

The nominal spatial
resolutions of VNIR, SWIR
and TIR (unit : meter ).
{resolution of VNIR,
resolution of SWIR,
resolution of TIRY

Table 3.3.1-2 List of Object in ASTER GDS Generic Metadata (4/4)

No.

Parameter Name

type(*1}

Description

12

SceneCoordinaies

This group contains the
information of coordinates
of the scene.

SceneCoord

SceneCoordContainerin){ *2}

The container of the scene
coordinates, in the order of:
upper left -> upper right ->
lower left -> lower right

FourComersLongandLat(n)f *
2)

double

Longitude and latitude of
each corners of the full
scene.
unit : degree
(long, lat)
where,
long: East longitude
-180.0 <= long <= 180.0
lat: latitude
-90.0 <= late= 90.0

CenterLongitudeandLatitude

double

Longitude and latitude of
the scene center.
unit . degree
(long, lat)
where,
long: East longitude
-180.0 <= long <= 180.0
lat: latitude
-80.0 <= lat <= 90.0

QuadSceneCoord

QuadSceneCoordContainerin)
(*2)

This container contains
longitudes and latitudes of
the quadrant scene. in the
order of:

upper left -> upper right ->
lower left -> lower right

FourComersLongndlLalofQua
dinj(*2)

double

Longitude and latitude of 4
corners of the each
quadrant, in the order of:
upper left -> upper right ->
lower left -> lower right
( (Tong, 1at)*4 )
where,
tong: East longitude
{degree)

-180.0 <= long <= 180.0
lat: latitude {degreg)

90,0 <= lat <= 900

| 1DofBrowseDatagranule

string

Logical reference to the
browse product.

NOTES:
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(*1) Object types used in Metadata are
a. datetime: CCSDS A(UTCFormat
b. integer
¢. double
d. string
{*2) Object whose name followed by {n} has “‘class” attribute, 1t may repeat n-times.
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3.3.1.3. Product Specific Metadata(VNIR)

(1} Indexes of Objects

The Object fist of Product Specific metadata(VNIR1) and Product Specific metadata(VNIR2) are
shown in Table 3.3.1-3. Product Specific metadata(VNIR 1) attributes (¢ VNIRBand 1 Data and
VNIRBand2Data Groups) are written to the HDF file atribute productmetadata.vl and Product
Specific metadata(VNIR2) attributes (VNIRBand 3NData and VNIRBand3BData Groups} are written
to productmetadata.vZ, ' -

Product Specific Metadata(VNIR 1) and Product Specific metadata(VNIR2) include product specific
attributes, 1.e. not associated with DID311

{In Table 3.3.1-3, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

The objects in Jtaric character are not authorized by Levell WG, and will be changed in next version.

Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata( VNIR)(1/9)

No. Group/Object Name type(*1) | Description
1 VNIRBand1Data The information about
VNIR band 1 of Level-1B
1 ImageDatainformationl integer The information of VNIR

band 1 image data,
{npx, nln, bpp)
where,
npx: Number of pixels per
line(4980 : nominal)
nln: Number of lines in
frame(4200 : nominal)
bpp: Bytes per pixel
(1 : fixed)
2 ImageStatistiesl The statistical information
about the quality of LevellB
VNIR band 1 data.
i MinimumValuel integer Minimum value in this band
of Level|B VNIR image
data:
0 <= min. <= 255
2 MaximumValue] integer Maximum value in this band
of LevellB VNIR image
data:
0 <= max. <= 255
3 MeanValuel double Mean value 1 this band of
LevellB VNIR image data:
0.0 <= mean <= 255.0

4 StandardDeviationValae! double Standard deviation value in
this band of LevellB VNIR
image data.

5 ModeValuel integer Mode value in this band of

LevellB VNIR image data:
0 <= mode <= 255

6 MedianValuel integer Median value in this band of
LevellB VNIR image data:
0 <= med. <= 255

3 DataQualityl This group contains the
information about the quality
of LevellB band 1 YNIR
data.
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Table 3.3,1-3 List of Object in Level 1B Product Specific Metadata(VNIR)2/9)

No. Group/Object Name type(*1} | Description

113101 NumberofBadPixels! integer The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmyp: number of missing
pixels.

add: number of damaged
detectors,

nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels1 This group contains the
information about bad
pixels,

ListofBadPixels1Container{n){
*2)
1 | DirectionofBadPixel 1{n)(*2)} string The direction of bad pixel

segment.

'C" = cross-track

'A' = along-track

2 | BadPixelLP1(n)(*2) integer The line number { in cross-
track segment) or the pixel
number ( in along-track
segment) including BPS,

3 | BPSFirstLPi¢{n){*2) integer First pixel number in cross-
track segment) or first line
nurmber { in along-track
segment) of BPS.

4 i BPSLastLP{n)(*2) nteger Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

5 | CauseofBadPixel1{n}*2) string The cause of bad data:

‘M’ : Data missing

D' : Damaged Detector

T : Interpolated Data

4 ProcessingParameters} This group contains the
parameters used by Level-
1B generation processing.
1 Corlntell sering Correction of the
intertelescope error of SWIR
and TIR: 'N/A' fixed.

2 CorParal string Correction of the SWIR
parallax error: 'N/A' fixed.

3 ResMethod1 string Resampling Method:
‘BL' or 'NN'or 'CC

4 ScencRotationAngiel double Scene rotation angle of
Level-1B Band-1 image.

5 ProjectionParameters] double Parameters used in GCTP
Map projection,

6 UTMZoneCadel integer Zone code for UTM

projection { when mapping
without UTM : 0 fixed).

7 SpheroidCodel mteger Spheroid code used in
Processing.
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Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata( VNIR }(3/9)

Group/Object Name

type(*l)

Description

UnitConversionCoeffl

This group contains the
coefficients used for
radiance copversion, from
the pixel value of the band-1
tmage.

Incil

double

Inclination.

Offsetl

double

Offset - 0.0 fixed,

UnSatMinl

integer

Minimum value of
unsaturated pixel : () fixed.

UnSatMax |1

integer

Maximum value of
unsaturated pixel :
254 fixed.

ConUntl

string

Converted Unit

VNIRBand2Data

The information about
VNIR band 2 of fevel-1B.

ImageDatalnformation2

integer

The information of VNIR
band 2 image data.
{nipx, nin, bpp)
where,
npx: Number of pixels per
line{4980: nominal}
nin: Number of lines in
frame(4200: nominal)
bpp: Bytes per pixel
{1 fixed)

ImageStatisties2

The statistical information
about the quality of Level B
VNIR data.

MinimumValue2

integer

Minimum value in this band
of LevellB VNIR image
data:

0 <= min. <= 255

MaximumValue?

integer

Maximum value in this band
of Level 1B VNIR image
data:

{ <= max. <= 255

MeanValue2

double

Mean value in this band of
LevellB VNIR image data:
0.0 <= mean <= 255.0

StandardDeviationValue?

double

Standard deviation value in
this band of LeveliB VNIR
image data.

ModeValue?

mnteger

Mode value in this band of
LevellB VNIR image data:
0 <= mode <= 255

MedianValue2

integer

Median value in this band of
Levell B VNIR image data:
0 <= med. <= 255

DataQuality2

This group contains the
information about the quality
of LevellB VNIR data.
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Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata(VNIR H4/9)

No, Group/Object Name type(*1) | Description

21311 NumberofBadPixels2 integer The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels2 This group contains the
information about bad
pixels.

ListofBadPixels2Container(n}{
*2)
1 | DirectionofBadPixel2(n}*2) string The direction of bad pixel

segment.

‘C" = cross-track

‘A’ = along-track

2 | BadPixelLP2(n){*2) integer The line number ( in cross-
track segment} or the pixel
number { in along-track
segment) including BPS.

3 | BPSFirstL.P2{n)(*2) integer First pixel number in cross-
track segment) or first line
number ( in along-track
segment) of BPS.

4 | BPSLastLP2Z(n)(*2) integer Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

5 | CauseofBadPixel2(n)}{*2) string The cause of bad data:

‘M’ : Data missing

D' : Damaged Detector

T : Interpolated Data

4 ProcessingParameters2 This group contains the
parameters used by Level-
1B generation processing,
1 Corlntel2 string Correction of the
intertelescope error of SWIR
and TIR: 'N/A' fixed.

2 CorParal string Correction of the SWIR
parallax error: N/A' fixed.

3 ResMethod?2 string Resampling Method:
‘BL'or NN or 'CC

4 SceneRotaticniAngle2 double Scene rotation angle of
Level-1B Band-2 image.

5 ProjectionParameters2 double Parameters used in GCTP
Map projection.

6 UTMZoneCode integer Zone cede for UTM

projection { when mapping
without L'TM : O fixed).

7 SpheroidCodel integer Spheroid code used in
processing,
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5 UnitConversionCoeff2 This group contains the
coeffictents used for
radiance conversion, from
the pixel value of the band-2
image.

Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata(VNIRY5/%)

No. . Group/Object Name type(*1) i Description
21511 Incl2 double Inclination.
2 Offse2 double Offset : 0.0 fixed.
3 UnSatMin2 integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax2 integer Maximum value of
unsaturated pixel
254 fixed.
5 ConlUnit2 sSiring Converted Unit
3 VNIRBand3NData The information about
VNIR band 3N of level-1B.
1 ImageDatalnformation3N mteger The information of VNIR

band | image data.
{npx, nin, bpp)
where,
npx: Number of pixels per
hne(4980%: nominal)
nln: Number of lines in
frame(4200: nominal}
bpp: Bytes per pixel
{1: fixed)
2 ImageStatistics3N The statistical information
about the quality of LevellB
VNIR data.
i MinimumValue3N integer Minimum value in this band
of LevelIB VNIR image
data:
0 <= min. <= 253
2 MaximumValue3N integer Maximum value in this band
of Level1B VNIR image
data:
0 <= max. <= 235
3 MeanValue3N double | Mean value in this band of
LevellB VNIR tmage data:
0.0 <= mean <= 255.0

4 StandardDeviattonValue3N double Standard deviation value in
this band of LevellB VNIR
image data,

5 ModeValue3N integer Mode value in this band of

LevellB VNIR image data:
0 <= mode <= 255

6 MedianValue3N integer Median value in this band of
Levell B VNIR image data:
0 <= med, <= 253
3 DataQuality3N This group contains the

information about the quality
of Level 1B VNIR data.
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Table 3.3,1-3 List of Object in Level I B Product Specific Metadata( VNIR)(6/9)

No.

Group/Object Name

type{*1}

Description

3

3

NumberofBadPixels3IN

mnteger

The information about bad

pixels.

{nmp, ndd, nelm}

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: aumber of elements of
the next list of bad pixels.

ListofBadPixels3N

This group contains the
information about bad
pixels.

ListofBadPixelsANContainer(n
WY

DirectionofBadPixel3IN(n)(*2)

string

The direction of bad pixel
segment.

'C' = cross-track

‘A’ = along-track

BadPixelLP3N(n)(*2)

integer

The line number ( in cross-
track segment) or the pixel
number ( in along-track
segment) including BPS.

BPSFirstLPAN(n)}(*2)

integer

First pixel number in cross-
track segment) or first line
number ( in along-track
segment) of BPS.

BPSLastLP3N(n)(*2)

integer

Last pixel number in cross-
track segment) or last line
number { in along-track
segment) of BPS.

CausecfBadPixel3N(n)(*2)

string

The cause of bad data:
‘M’ : Data missing

‘D' Damaged Detector
T : Interpolated Data

ProcessingParameters3N

This group contains the
parameters used by Level-
1B generation processing.

Corintel3N

string

Correction of the
intertelescope error of SWIR
and TIR: '"N/A' fixed.

CorPara3N

string

Correction of the SWIR
paraliax error: N/A fixed.

ResMethod3N

string

Resampling Method;
‘BL’or ‘NN o1 'CC’

SceneRotationAngle3N

double

Scene rotation angle of
Level-1B Band-3N image.

ProjectionParameters3N

double

Parameters used in GCTP
Map projection,

UTMZoneCode3N

integer

Zone code for UTM
projection { when mapping
without UTM : O fixed).

SpheroidCodeIN

integer

Spheroid code used in
pProcessing.
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5 UnitConversionCoeff3N This group contains the
coefficients used for
radiance conversion. from
the pixel value of the band-
3N image,

Table 3.3.1-3 List of Object in Level [B Product Specific Metadata{ VNIRX7/9)

No. | Group/Cbject Name type(*1} | Description
3ist Incl3N double Inclination.
Offset3N double Offset : 0.0 fixed.
3 UnSatMin3N integer Minirmum value of
unsaturated pixel : 0 fixed.
4 UnSatMax3N integer Maximum value of
unsaturated pixel
254 fixed.
5 CoenUnit3N siring Converted Unit
4 VNIRBand3BData The information about
VNIR band 3B of Level-1B.
1 imageDatalnformation3B integer The information of VNIR

band 3B image data.
{npx. nln, bpp)
where,
npx: Number of pixels per
line(4980 : nominal)
nln: Number of lines in
frame(4200 : nominal}
bpp: Bytes per pixel
(1: fixed)
2 InitialExtractAddress integer The extract address of the
first available pixel in each
refreshing cycle of VNIR
band-3B image data. Since,
there are as many as 9
refreshing cycles in a frame
data { nominal = 9 fora 9.5
sec frame), there extract
addresses will form a list
consisting of 9 elements,
(ExtrAd-1, ExtrAd-2, ...,
ExtrAd-nrc)
ExtrAd : 0-899
3 ImageStatistics3B The statistical information
about the quality of LevellB
VNIR data.
1 MinimumValue3B integer Minimum value in this band
of Level 1B VNIR image
data:
0 <= min. <= 255
2 MaximumValue3B integer Maximum value in this band
of LevellB VNIR image
data:
0 <= max. <= 255
3 MeanValue3B double Mean value in this band of
Levell B VNIR image data:
0.0 «= mean <= 255.0
4 StandardDeviationValue3B double Standard deviation value in
this band of LevellB VNIR
image data.
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ModeValue3B integer Mode value in this band of
LevellB VNIR image data:
0 <= mode <= 255

MedianValue3B integer Median value in this band of

LevellB VNIR image data:
0 <= med. <= 255
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Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata( VNIR}B/4)

No. Group/Object Namg type(*13 | Description

414 DataQuality3B This group contains the

information about the quality

of Level1B VNIR data.

1 NumberofBadPixels3B integer The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels3B This group contains the
information about bad
pixels.

ListofBadPixels3BContainer(n
H*2)
1 | DirectionofBadPixel3B{n)(*2) | string The direction of bad pixel

segment.

'C' = cross-track

‘A’ = along-track

2 | BadPixelLP3B(n)}(*2} integer The line number { in cross-
track segment) or the pixel
number { in along-track
segment) including BPS.

3 { BPSFirstLP3B{n)(*2) integer First pixel number in cross-
track segment) or first line
number { in along-track
segment) of BPS.

4 { BPSLastLP3B(n)(*2) integer Last pixel number in cross-
track segment) or last line
number { in along-track
segment) of BPS.

5 | CauseofBadPixel3B{n)(*2)} string The cause of bad data:

"M’ : Data missing

D« Damaged Detector

T : Interpolated Data

5 ProcessingParameters3B This group contains the
parameters used by Level-
1B generation processing.
1 Corintel3B string Correction of the
intertelescope error of SWIR
and TIR: 'N/A’ fixed.

2 CorPara3B string Correction of the SWIR
parallax error: 'N/A fixed.

3 ResMethod3B string Resampling Method:
BL or NN or 'CC

4 SceneRotationAngle3B double Scene rotation angle of
Level-1B Band-3B image.

5 ProjectionParameters38 double Parameters used in GCTP
Map projection.

6 UTMZoneCodelR integer Zone code for UTM

projection { when mapping
without UTM : 0 fixed).

7 SpheroidCode3B integer Spheroid code used in
processing.
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Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata(VNIR)Y9/9)

No. Group/Obiect Name typei*1} | Description
416 UnitConversionCoeff38 This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
- : 38 image.
1 Inci3B double Inclination.
2 Offset3B double Offset : 0.0 fixed.
3 UnSatMin3B integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax3B integer Maximum value of
unsaturated pixel :
254 fixed.
5 ConlUnit3B string Converted Unit
NOTES:

{*1) Object types used in Metadata are
a. datetime: CCSDS A(UTCYFormat
b. integer
c. double
d. string
{*2) Object whose name followed by (n) has “class” attribute, it may repeat n-times.
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3.3.1.4. Product Specific Metadata(SWIR)

(1} Indexes of Objects

The Object list of Product Specific metadata(SWIR1) and Product Specific metadata(SWIR2) are
shown in Table 3.3.1-4, Product Specific metadata(SWIR1} attributes (SWIRBand4Data,
SWIRBandSData and SWIRBandsData Groups) are written to the HDF file attribute
productmetadata.s] and Product Specific metadata(SWIR2) attributes (SWIRBand7Dara,
SWIRBand8Data and SWIRBandSData Groups) are written to the HDF file atiribute
productmetadata.s2,

Product Specific Metadata(SWIR1) and Product Specific metadata{SWIR2) include product specific
attributes, i.e. not associated with DID311.

{In Table 3.3.1-4, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

The objects in ltaric character are not authorized by Levell WG, and will be changed in next version.

Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata{SWIR)1/19)

No, Group/Object Name type(*1) | Description
1 SWIRBand4Data The information about
SWIR band 4 of Level-1B.
i ImageDatalnformatilnd integer The information of SWIR

band 4 image data.
{npx, nln, bpp)
where,
npx: Number of pixels per
line{2499: nominal}
nin: Number of lines in
frame(2100: nominal)
bpp: Bytes per pixel
(1: fixed)
2 ImageStatistics4 The statistical information
about the quality of LevellB
SWIR data.
I MinimumValued integer Minimum value in this band
of Levell B SWIR image
data:
0 <= min. <= 255
2 MaximumValued integer Maximum value in this band
of Level 1B SWIR image
data:
0 <= max. <= 253
3 MeanValued ' double Mean value in this band of
LevellB SWIR image data:
(.0 <= mean <= 255.0

4 StandardDeviationValued double Standard deviation value in
this band of Level 1B SWIR
image data.

5 ModeValued mteger Mode value in this band of

LeveliB SWIR image data:
) <= mode <= 255

6 MedianValued integer Median value in this band of
LevellB SWIR image data;
0 <= med. <= 255
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRX2/19)

No.

Group/Object Name

type(*1)

Description

i

3

PataQualityd

This group contains the
information about the quality
of LevellB SWIR data.

NumberofBadPixels4

integer

The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels.

ListofBadPixelsd

This group contains the
information about bad
pixels.

ListofBadPixels4Container(n)(
*7)

DirectionofBadPixeld(n)(*2)

string

The direction of bad pixel
segment.

'C’ = cross-track

‘A’ = along-track

BadPixelLP4{n)(*2)}

integer

The line number { 11 cross-
track segment) or the pixel
number ( in along-track
segment) including BPS.

BPSFirstL.P4(n)(*2)

integer

First pixel number in cross-
track segment} or first line
number { in along-track
segment) of BPS.

BPSLastLP4(n)(*2)

integer

Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

CauseofBadPixeld(n}*2)

string

The cause of bad data:
‘Me' : Missing Even Pixel
Mo : Missing Odd Pixel
D' : Damaged Detector
T : Interpolated Data

SWIRRegistrationQuality4

The registration information
of SWIR based on VNIR,

ProcessingFlag4

integer

0: no output, because
processing is impossible,

1: output is the result
computed.

2: output 1s extracted from

registration file.

4: output obtained by other

method.

NumberofMeasurementsd

integer

The number of
measurements

MeasurementPointNumberd

integer

The number of measurement
POINES.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRN3/19)

No.

Group/Ubject Name

type(*1)

Description

]

3

AverageOifsetd

double

Average offset value.

{LAQset, PAQset)

where,

L.AOset: Line direction
average offset. -

PAQOset: Pixel direction
average offset.

StandardDeviationOffsetd

double

Standard deviation offset

value.

(LSDOset, PSDOset)

where,

L.SDOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset,

Threshold4

double

Threshold value.

(CThid, LOThid, POThIg,

VOThid)

where,

CThid: Correction threshold

LOThld: Line direction
offset threshold

POThId: Pixel direction
offset threshold

VOThid: Vector offset
threshold

ParallaxCorrectionQualityd

The information of SWIR
parallax correction,

PetlmageMatchd

infeger

The percent of image
matching used in the SWIR
parallax collection
processing.

AvgCorrelCoefd

double

The Average Correlation
Coefficient,

Cthld4

double

The Correlation Threshold
value.

ProcessingParameters4

This group contains the
parameters used by Level-
1B generation processing.

Corlnteld

s{ring

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error' or "Uncorrected
Intertelescope Error'

CorParad

string

Correction of the SWIR
parallax error:

‘Corrected Paraliax Error’ or
'Uncorrected Parallax Error'

ResMethod4

string

Resampling Method:
‘BL or ‘NN or 'CC'

SceneRotationAngled

double

Scene rotation angle of
Level-1B Band-4 image.

ProjectionParameters4

double

Parameters used in GCTP
Map projection,
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6 UTMZoneCoded integer Zone code for UTM
projection { when mapping
without UTM : 0 fixed).

Table 3.3.1-4 List of Object in Level1B Product Specific Metadata(SWIRN4/19)

No. Group/Object Name type(*1) | Description
11417 SpheroidCoded integer Spheroid code used in
N . -processing. -
5 UnitConversionCoeff4 This group contains the

coefficients used for
radiance conversion, from
the pixel value of the band-4

image.
1 Incld double Inclination.
Offset4 double Offset : 0.0 fixed.
3 UnSatMind integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax4 integer Maximum value of
unsaturated pixel :
254 fixed.
3 ConUnitd string Converted Unit
2 SWIRBand5SData The information about
SWIR band 5 of Level-1B.
1 ImageDatalnformation3 integer The information of SWIR

band 5 image data.

{npx, nln, bpp)

where,

npx: Number of pixels per
ling(2490: nominal)

nin: Number of lines in
frame(2100: nominal)

bpp: Bytes per pixel

_ (1: fixed)

2 ImageStatisticsS The statistical information

about the quality of Level 1B

SWIR data.

| MinimumValue5 integer Minimum value in this band

of Level1B SWIR image

data:

0 <= min, <= 255

2 MaximumValue$ integer Maximum value in this band

of LevellB SWIR image

data:

0 <= max, <= 255

3 MeanValue5 double Mean value in this band of

LevellB SWIR image data:

0.0 <= mean <= 255.0

4 StandardDeviationValueS doubie Standard deviation value in
this band of LevellB SWIR
image data.

5 ModeValue5 integer Mode value in this band of

LeveliB SWIR image data:
0 <= mode <= 255

& MedianValue$ integer Median value in this band of
fevellB SWIR tmage data:
0 <= med. <= 255

3 DataQualitys This group contains the
information about the quality
of LeveliB SWIR data.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRY3/19)

No.

Group/Object Name

type(*1})

Description

213

NumberofBadPixels5

integer

The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: pumber of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels.

ListofBadPixels’

This group contains the
information about bad
pixels.

ListofBadPixelsSContainer(n)
2

DirectionofBadPixel5{n)(*2)

string

The direction of bad pixel
segment.

'C' = cross-track

‘A’ = along-track

BadPixelLP3(n)}(*2)

integer

The line number { in cross-
track segment} or the pixel
number ( in along-track
segment) including BPS.

BPSFirstLP5(n)(*2)

integer

First pixel number in cross-
track segment) or first line
number ( in along-track
segment) of BPS,

BPSLastLP5(n)}(*2)

integer

I.ast pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS,

CauseofBadPixel5(n)(*2)

string

The cause of bad data:
‘Me' : Missing Even Pixel
‘Mo’ : Missing Odd Pixel
‘D' : Damaged Detector
T : Interpolated Data

SWIRRegistrationQuality5

The registration information
of SWIR based on VNIR.

ProcessingFlags

integet

€: no output, because
processing is impossible.

1: output is the result
computed.

2: output is extracted from

registration file,

4: output obtained by other

method.

NumberofMeasurements5

integer

The number of
measurements

MeasurementPointNumbers

integer

The number of measurement
points.
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Table 3.3,1-4 List of Object in Level 1B Product Specific Metadata( SWIR)}6/19)

No.

Group/Object Name

type(*1)

Description

2

3

AverageOffsets

double

Average offset value.

(LAOset, PAOset)

where,

LAQOset: Line direction
average offset.

PAOset: Pixel direction
average offset.

StandardDeviationOffsets

double

Standard deviation offset

value.

(LSDOset, PSDOset)

where,

LSDOset: Line direction
5D offset.

PSDOset: Pixel direction
SD offset.

Threshold3

double

Threshold value.

(CThid, LOThid, POThid,

VOThld)

where,

CThld: Correction threshold

LOThid: Line direction
offset threshold

POThid: Pixel direction
offset threshold

VOThid; Vector offset
threshold

ParaliaxCorrectionQuality3

The information of SWIR
parallax correction,

PctimageMatchS

integer

The percent of image
matching used in the SWIR
parallax collection
processing.

AvgCorrelCoef5

double

The Average Correlation
Coefficient.

Cthleds

double

The Correlation Threshold
value,

ProcessingParameters5

This group contains the
parameters used by Level-
1B generation processing.

Corlntel5

string

Correction of the
intertelescope error of SWIR
and TIR:

'Corrected Intertelescope
Error' or 'Uncorrected
Intertelescope Error’

CorPara$

string

Correction of the SWIR
paratlax error:

‘Corrected Parallax Error or
‘Uncorrected Parallax Error’

ResMethodS

string

Resampling Method:
‘BL or NN or 'CC'

SceneRotationAngles

double

Scene rotation angle of
Level-1B Band-5 image.

ProjectionParameters5

double

Parameters used in GCTP
Map projection,
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6 UTMZoneCode5 integer Zone code for UTM
praiection { when mapping
without UTM : 0 fixed).

Table 3.3.1-4 List of Object in LevelIB Product Specific Metadata(SWIRX7/19)

No. Group/Object Name type(*1) | Description
21417 SpheroidCodel integer Spheroid code used in
' DTOCEsSsSIng.
5 UnitConversionCoeft5 This group contains the

coefficients used for
radiance conversion, from
the pixel vahie of the band-5

image.
I Incls double Inchination.
OffsetS double Offset : 0.0 fixed.
3 UnSatMin5 integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax3 integer Maximum value of
unsaturated pixei :
254 fixed.
5 ConUnits string Converted Unit
3 SWIRBand6Data The information about
SWIR band 6 of Level-1B,
1 ImageDatalnformation6 integer The information of SWIR

band 5 image data.
{npx, nin, bpp)
where,
npx: Number of pixels per
line(2490: nominal)
nln: Number of lines in
frame(2100: nominal)
bpp: Bytes per pixel
(1: fixed)
2 ImageStatistics6 The statistical information
about the quality of LevellB
SWIR data.
1 MinimuomValoe6 integer Minimum value in this band
of Level1B SWIR image
data:
0 <= min. <= 255
2 MaximumValue6 integer Maximum value in this band
of LevellB SWIR image
data:
0 <= max, <= 255
3 MeanValue6 double Mean value 1a this band of
LevellB SWIR image data:
0.0 <= mean <= 255.0

4 StandardDeviationValuet double Standard deviation value in
this band of Level 1B SWIR
image data,

5 ModeValuet integer Mode value in this band of

LevellB SWIR image data:
0 <= mode <= 255

6 MedianValue6 integer Median value in this band of
Levet] B SWIR image data:
0 <= med. <= 255
3 DataQuality6 This group contains the

information about the quality
of Level1B SWIR data,
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata{ SWIRY8/19}

No.

Group/Object Name

type(*1)

Description

3

3

NumberofBadPixelst

integer

The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors,

nelm: number of elements of
the next list of bad pixels.

ListofBadPixelsé

This group contains the
information about bad
pixels.

ListofBadPixels6Container{n}(

DirectionofBadPixel6(n)(*2)

string

The direction of bad pixel
segment.

'C" = cross-track

‘A" = along-track

BadPixelLP&(n)X*2)

integer

The line number ( in cross-
track segment) or the pixel
number { in along-track
segment) including BPS,

BPSFirstEPo(n)(*2)

integer

First pixel number in cross-
track segment) or first line
nurnber ( in along-track
segment) of BPS.

BPSLastLP6(n){*2)

integer

Last pixel number in cross-
track segment) or last line
number { in along-track
segment) of BPS.

CauseofBadPixel6(n)(*2)

string

The cause of bad data:
‘Me’ : Missing Even Pixel
'Mo' : Missing Odd Pixel
‘D' : Damaged Detector
T : Interpolated Data

SWIRRegistrationQuality6

The registration information
of SWIR based on VNIR,

ProcessingFlagh

integer

0: no output, because
processing 1s impossible.

1: putput is the result
computed.

2: output is extracted from

registration file.

4: putput obtained by other

method.

NumberofMeasurementst

integer

The number of
measutements

MeasurementPointNumbert

integer

The number of measurement
points.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIR)(9/19)

Mo.

Group/Object Name

type(*1}

Description

3

3

AverageQffsetd

double

Average offset value.

(L.AOset, PAOsen)

where,

LAQset: Line direction
average offset.

PAOset: Pixel direction
average offset.

StandardDeviationOffset

double

Standard deviation offset

value,

{(LSDOset, PSDOset)

where,

LSDOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset.

Threshold6

double

Threshold value.

(CThid, LOThid, POThId,

YOThid)

where,

CThid: Correction threshold

LOThid: Line direction
offset threshold

POThid: Pixel direction
offset threshold

VOThid: Vector offset
threshold

ParallaxCorrectionQuality6

The information of SWIR
parallax correction.

PctimageMatchd

integer

The percent of image
matching used in the SWIR
parallax collection
processing.

AvgCorrelCoef6

double

The Average Correlation
Coefficient.

Cthled6

double

The Correlation Threshold
value.

ProcessingParameters6

This group contains the
parameters used by Level-
1B generation processing.

Corlntelt

string

Correction of the
intertelescope error of SWIR
and TIR:

'Corrected Intertelescope
Error' or "Uncorrected
Intertelescope Error’

CorParab

string

Correction of the SWIR
parallax error:

'‘Corrected Parallax Error’ or
'Uncorrected Parallax Error’

ResMethod6

string

Resampling Method:
'BL' or 'NN'or 'CC’

SceneRotationAngleb

double

Scene rotation angle of
Level- 1B Band-6 image.

ProjectionParameterst

double

Parameters used in GCTP
Map projection,
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6 UTMZoneCodet integer Zone code for UTM
projection { when mapping
without UTM : O fixed).

Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRY10/19)

No. Group/Object Name type(*1) | Description
3447 SpheroidCode6 integer Spheroid code used in
: : - : - processing.
5 UnitConversionCoeff6 This group contains the

coefficients used for
radiance conversion, from
the pixel value of the band-6

image.
i Inci6 double Inclination.
Offsett double Offset : 0.0 fixed.
3 UnSatMinb integer Mintmum value of
unsaturated pixel : O fixed.
4 UnSatMax6 integer Maximum value of
unsaturated pixel :
254 fixed,
5 ConUnit6 string Converted Unit
4 SWIRBand7Data The information about
SWIR band 7 of Level-1B.
1 ImageDatalnformation? integer The information of SWIR

band 7 image data.
{npx, nin, bpp)
where,
npx: Number of pixels per
line(2490: nominat)
nin: Number of hines in
frame(2 100: nominal)
bpp: Bytes per pixel
(1: fixed}
2 ImageStatistics7 The statistical information
about the quality of LevellB
SWIR data.
1 MinimumValue7 integer Minimum value in this band
of LevellB SWIR image
. data:
_ 0 <= min. <= 255
2 MaximumValue? nteger Maximum value in this band
of LevellB SWIR image
data:
{ <= max. <= 25%
3 MeanValue7 double Mean value in this band of
Level1B SWIR image data:
0.0 <= mean <= 255.0

4 StandardDeviationValue7 double Standard deviation value in
this band of LevellB SWIR
image data.

5 ModeValue7 integer Mode value in this band of

Level 1B SWIR image data:
0 <= mode <= 255

6 MedianValue7 integer Median value in this band of
Levell B SWIR image data:
0 <= med, <= 253

3 DataQuality? This group contains the
information about the guality
of LevellB SWIR data.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRY11/19)

No.

Group/Object Name

type(*1}

Description

4

3

NumberofBadPixels7

integer

The information about bad

pixels.

{nmp, ndd, nelm)

where,

amp:. number of missing
pixels,

ndd: number of damaged
detectors.

netm: number of elements of
the next list of bad pixels,

ListofBadPixels7

This group contains the
information about bad
pixels.

ListofBadPixels7Container{n}{
*3)

DirecticnofBadPixel7(n}(*2)

string

The direction of bad pixel
segment.

'C' = cross-track

‘A’ = along-track

b

BadPixelLP7(n(*2)

integer

The line number { in cross-
track segment) or the pixel
number { in along-track
segment) including BPS.

BPSFirstL.P7T(n)(*2)

integer

First pixel number in cross-
track segment) or first line
number { in along-track
segment) of BPS,

BPSLast P7(n)(*2)

integer

Last pixel number in cross-
track segment) or last line
number { in along-track
segment) of BPS,

CauscofBadPixel7(n){*2)

string

The cause of bad data:
‘Me’ : Missing Even Pixel
‘Mo : Missing Odd Pixel
‘D' : Damaged Detector
T : Interpolated Data

SWIRRegistrationQuality7

The registration information
of SWIR based on VNIR.

ProcessingFlag?

integer

0: no output, because
processing is impossible.

I output is the result
computed.

2: output is extracted from

registration file.

4: output obtained by other

method.

NumberofMeasurements7

integer

The number of
measurements

MeasurementPointNumber?

integer

The number of measurement
pOInts,
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Table 3.3.1-4 List of Object in Leve! 1B Product Specific Metadata(SWIRY(12/19)

No.

Group/Object Name

type(*1)

Description

4

3

AverageOffsetT

double

Average offset value.

{LAQOset, PAQset)

where,

LAOset: Line direction
average offset.

PAOset: Pixel direction
average offset.

StandardDeviationOffset?

double

Standard deviation offset

value.

{L.SDOset, PSDOset)

where,

LSPOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset.

Threshold?

doubie

Threshold value.

(CThid, LOThld, POThld,

VO Thid)

where,

CThid: Correction threshold

1.OThld: Line direction
offset threshold

POThId: Pixel direction
offset threshold

VOThld: Vector offset
threshotd

ParallaxCorrectionQuality7

The information of SWIR
parallax correction,

PctImageMatch?7

integer

The percent of image
matching used in the SWIR
paralax collection
processing.

AvgComelCoef7

double

The Average Correlation
Coefficient.

Cthled?

double

The Corretation Threshold
value.

ProcessingParameters?

This group contains the
parameters used by Level-
1B generation processing.

Corlntel?

siring

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error' or "Uncorrected
Intertelescope Error’

CorPara7

string

Correction of the SWIR
parailax error:

‘Corrected Parallax Error' or
"Uncorrected Paraliax Error'

ResMethod7

string

Resampling Method:
‘BL' or 'NN'or 'CC'

ScencRotationAngle?

double

Scene rotation angle of
Level-1B Band-7 image.

ProjectionParameters?

double

Parameters used in GCTP
Map projection.
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5 UTMZoneCode7 integer Zone code for UTM
projection { when mapping
without UTM : O fixed}.

Table 3.3.1-4 List of Object in Level1B Product Specific Metadata(SWIR)(1 31

No. Group/Object Name type(*1) | Description
41417 SpheroidCode7 integer Spheroid code used in
i L processing. . . .
5 UnitConversionCoeff? This group contains the

coefficients used for
radiance conversion, from
the pixel value of the band-7

image.

1 Incl? double Inclination.

2 Offset? double Offset : 0.0 fixed.

3 UnSatMin7 integer Minimum value of
unsaturated pixel : 0 fixed,

4 UnSatMax7 integer | Maximum value of
unsaturated pixel :

254 fixed.
5 ConUnit7 string Converted Unit
5 SWIRBand8Data The information about
SWIR band & of Level-1B.
i ImageDatalnformation8 integer The information of SWIR

band 8 image data.
(npx, nin, bpp}
where,
npx: Number of pixels per
1ine(2490: nominal)
nln: Number of lines in
frame(2 100: nominal)
bpp: Bytes per pixel
(1: fixed)
2 ImageStatistics8 The statistical information
about the quality of LevellB
SWIR data.
1 MinimumValue8 integer Minimum value in this band
of Level1B SWIR image
data:
() <= min. <= 255
2 MaximumValue8 integer Maximum value in this band
of LevellB SWIR image
data:
) <= max. <= 255
3 MeanValueB doubile Mean value in this band of
LevellB SWIR image data:
(.0 <= mean <= 235.0

4 StandardDeviationValue8 double Standard deviation value in
this band of LevellB SWIR
image data.

5 ModeValue8 integer Mode value in this band of

LevellB SWIR image data:
0 <= mode <= 255

6 MedianValue® integer Median value in this band of
Level1B SWIR image data:
{0 <= med. <= 255
3 BandDataQuality8 This group confains the

information about the quality
of LevellB SWIR data.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRX14/19)

No, Group/Object Name type(*1) | Description

513411 NumberofBadPixels8 integer The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels.

2 ListofBadPixels8 This group contains the
information about bad
pixels,

ListofBadPixels8Container(n¥
*2)
I | DirectionofBadPixelB(n)(*2) string The direction of bad pixel

segment.

'C’ = cross-track

‘A’ = along-track

2 | BadPixelL.PE{n)(*2) integer The line number ( in cross-
track segment) or the pixel
number ( in along-track
segment) including BPS,

3 | BPSFirstLP8(n)(*2) mteger First pixel number in cross-
track segment) or first line
number { in along-track
segment) of BPS.

4 | BPSLastLP8(n)(*2) integer Last pixel aumber in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

5 | CauseofBadPixelB(n){*2) string The cause of bad data:
‘Me': Missing Even Pixel
Mo': Missing Odd Pixel
D' : Damaged Detector

T : Interpolated Data

3 SWIRRegistrationQuality8 The registration information
of SWIR based on VNIR,
1 | ProcessingFlag® integer (: no output, because

processing is impossible.
1: output is the result
computed,
2: output is extracted from
registration file.
4: output obtained by other

method,
2 | NumberofMeasurements8 integer The number of
measurements
3 | MeasurementPointNumberg integer The number of measuremnent
pomnts.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIRY 15/19)

No.

Group/Object Name

type(*1}

Description

5

3

AverageOffset8

double

Average offset value.

{L.AOset, PAOset)

where,

LAOset: Line direction
average offset.

PAOset: Pixel direction
average offset,

StandardDeviationOffsety

double

Standard deviation offset

value.

(LSDOset, PSDOset)

where,

LSDOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset.

Threshold8

double

Threshold value.

(CThld, LOThid, POThid,

VOThid)

where,

CThid: Correction threshold

LOThid: Line direction
offset threshold

POThid: Pixel direction
offset threshold

VOThid: Vector offset
threshold

ParallaxCorrectionQuality8

The information of SWIR
parallax correction.

PctimageMatch8

integer

The percent of image
matching used in the SWIR
parallax collection
processing.

AvgComrelCoef8

double

The Average Correlation
Coefficient.

Cthled8

double

The Correlation Threshold
value.

ProcessingParameters8

This group contains the
parameters used by Level-
1B generation processing.

Corlntel8

string

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error' or 'Uncorrected
Intertelescope Error’

CorPara8

string

Correction of the SWIR
parallax error:

‘Corrected Parallax Error' or
‘Uncorrected Parallax Error'

ResMethod8

string

Resampling Method:
‘BL' or ' NN' or 'CC

ScencRotationAngle8

double

Scene rotation angle of
Level-1B Band-8 image.

ProjectionParameters®

double

Parameters used in GCTP
Map projection.
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6 UTMZoneCoded8 mieger Zone code for UTM
projection { when mapping
without UTM . 0 fixed).

Table 3.3.1.4 List of Object in Levell B Product Specific Metadata(SWIRY(16/19)

No. Group/Object Name type(*1) | Description

51417 SpheroidCode8 mteger Spheroid code used in
: S : ‘processing. - - :
5 UnitConversionCoeff8 This group contains th

coefficients used for
radiance conversion, from
the pixel value of the band-8

image.
inclg double Inchination.
Offsety double Offser : 0.0 fixed.
UnSatMing ‘integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax8 integer Maximum value of
unsaturated pixel :
254 fixed,
5 ConUnit8 string Converted Unit
6 SWIRBand9Data The information about
SWIR band 9 of Level-1B.
i ImageDatalnformation9 The information of SWIR

band 9 image data.
{npx, nin, bpp)
where,
npx: Number of pixels per
1ine(2490: nominal)
nln: Number of lines in-
frame(2100: nominal}
bpp: Bytes per pixel
{1: fixed)
2 ImageStatistics% The statistical information
about the quality of LevellB
SWIR data.
1 MinimumValue9 integer Minimum value in this band
of LevellB SWIR image
data:
0 <= min. <= 255
2 MaximumValue9 integer Maximum value in this band
of LevellB SWIR image
data:
0 <= max, <= 255
3 MeanValue9 double Mean value in this band of
Level1B SWIR image data:
9.0 <= mean <= 3550

4 StandardDeviationValue9 double Standard deviation value in
this band of LeveliB SWIR
image data,

5 ModeValue9 integer Mode value in this band of

Level1B SWIR image data:
0 <= mode <= 255

6 MedianValued integer Median value in this band of
LevellB SWIR image data:
0 <= med, <= 255

3 BandDataGuality9 This group contains the
information about the quality
of Levell B SWIR data.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata(SWIR)17/ 19

No.

Group/Object Name

type(*i)

Description

613

NumberofBadPixels?

integer

The information about bad

pixels,

{nmp, ndd, neim)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels,

ListofBadPixels9

This group contains the
informaticn about bad
pixels.

ListofBadPixelsSContainer{n){
*2)

DirectionofBadPixel9(n)(*2)}

String

The direction of bad pixel
segment.

'C' = cross-track

‘A’ = along-track

BadPixelLPO(n}(*2}

integer

The line number { in cross-
track segment) or the pixel
number { in along-track
segment) including BPS.

BPSFirstL.PO(n)(*2}

integer

First pixel number in cross-
track segment) or first line
number ( in along-track
segment) of BPS.

BPSLastLPS(n){(*2)

integer

Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

CauseofBadPixelG(n)(*2)

string

The cause of bad data:
"Me' : Missing Even Pixel
Mo' : Missing Odd Pixel
T : Damaged Detector
T : Interpolated Data

SWIiRRegistrationQuality9

The registration information
of SWIR based on VNIR,

ProcessingFlag9

integer

{: no output, because
processing is impossible.

1: output is the result
computed.

2: output is extracted from

registration file.

4: output obtained by other

method.

NumberofMeasuremenis®

integer

The number of

measurements

MeasurementPointNumber9

integer

The number of measurement
pOints.
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata{(SWIRY18/19)

No.

Group/Object Name

type(*1}

Description

6

3

AverageOffset9

double

Average offset value.

(LAOset, PAQset}

where,

L AOset: Line direction
average offset.

PAOset: Pixel direction
average offset.

StandardDeviationOffserd

doubie

Standard deviation offset

value.

(LSDOset, PSDOset)

where,

L.SDOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset.

Threshold9

double

Threshold value.

(CThid, LOThid, POThId,

VOThid)

where,

CThid: Correction threshold

LOThId: Line direction
offset threshold

POThld: Pixel direction
offset threshoid

VOThid: Vector offset
threshold

ParallaxCorrectionQuality9

The information of SWIR
parallax correction.

PetlmageMaich9

nteger

The percent of image
matching used in the SWIR
paratlax collection
processing,

AvgCorrelCoef9

double

The Average Correlation
Coefficient.

Cthled9

double

The Correlation Threshold
value.

ProcessingParameters9

This group contains the
parameters used by Level-
1B generation processing.

Corlnteld

string

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error' or 'Uncorrected
Intertelescope Error

CorPara¥

string

Correction of the SWIR
parallax error:

‘Corrected Parallax EBrror or
‘Uncorrected Parallax Error

ResMethod9

string

Resampling Method:
‘BL' or ‘NN or 'CC’

SceneRotationAnglet

double

Scene rotation angle of
Level-1B Band-9 image.

ProjectionParameters9

double

Parameters used in GCTP
Map projection,
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6 UTMZoneCode9 . | integer Zone code for UTM
projection ( when mapping
without UTM : 0 fixed).

Table 3.3.1-4 List of Object in Level1B Preduct Specific Metadata(SWIRY19/19)

No. Group/Object Name type(*1) | Description
61417 SpheroidCode? nteger Spheroid code used in
N o | processing.
3 UnitConversionCoeff9 This group contains the

coefficients used for
radiance conversion, from
the pixel vaiue of the band-9

image.
Inci9 double Inclination.
Cffsetd double Offset : 0.0 fixed.
3 UnSatMin9 integer Minimum value of
unsaturated pixel : 0 fixed.
4 UnSatMax9 integer Maximum value of
unsaturated pixel :
254 fixed.
5 ContInit9 string Converted Unit

NOTES:
{*1) Object types used in Metadata are
a. datetime: CCSDS A(UTC)Format
b. integer
c. double
d. string
(*2) Object whose name followed by (n) has “class” attribute, it may repeat n-times.
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3.3.1.5. Product Specific Metadata(TIR}

(1} Indexes of Objects

The Object list of Product Specific metadata(TIR 1) and Product Specific metadata{TIR2) are shown in
Table 3.3.1-5. Product Specific metadata(TIR 1) attributes (TIRBand10Data, TIRBand1iData and
TIRBnad12Data Groups) are written to the HDF file attribute productmetadata.t! and Product Specific
metadataTIR2) atributes (TIRBand13Data and TIRBnad 14Data Groups) are written to the HDF file
attribute productmetadata.t2. '

Product Specific Metadata(TIR 1) and Product Specific Metadata{TIR2) include product specific
attributes, i.e. not associated with DID31L

(In Table 3.3.1-5, group names are written in Bold characters. A group contains a set of objects which
all have a similar theme.)

The objects in Jtaric character are not authorized by Levell WG, and will be changed in next version.

Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR }(1/14)

No, Group/Object Name type(*1) | Description
i TIRBand10Data The information about TIR
band 10 of Level-1B.
i ImageDatalnformationi0 integer The information of TIR

band 10 image data.
{npx, nln, bpp}
where,
npx: Namber of pixels per
Iine(830: nominal)
nln: Number of lines in
frame(700: nominal)
bpp: Bytes per pixel
(2: fixed)
2 FmageStatistics16 The statistical information
about the quality of LevellB
TIR data.
1 MinimumValue 10 mteger Minimum value in this band
of LevellB TIR image data:
0 <=min. <=TBD
2 MaximumValuelQ integer Maximum value in this band
of Level1B TIR image data:
() <= max. <= TBD
3 MeanValuelQ double Mean value in this band of
Level1B TIR image data:
0.0 <= mean <= TBD
4 StandardDeviationValuelQ double Standard deviation value in
this band of Level 18 TIR
mnage data.
k) ModeValuel0 integer Maode value in this band of
LevellB TIR image data:
0 <= mode <= TBD
6 MedianValuel( mieger Median value in this band of
LevellB TIR image data:
{ <= med, <= TBD
3 DataQuality 10 This group contains the
information about the guality
of LevellB TIR data.
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR)(2/14)

No.

Group/Object Name

type(*1)

Description

113

NumberofBadPixels10

integer

The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

pelm: number of elements of
the next list of bad pixels.

ListofBadPixels10

This group contains the
information about bad
pixels.

ListofBadPixels 10Container(n
H*2)

DirectionofBadPixel IH{zn)(*2)

string

The direction of bad pixel
segment,

‘¢ = cross-track

‘A" = along-track

BadPixel.P10(n}(*2)

integer

The line number { in Cross-
track segment) or the pixel
number ( in along-track
segment) including BPS.

BPSFirstLP10{(n}(*2)

integer

First pixel number in cross-
track segment) or first line
number { in along-track
segment) of BPS.

BPSLastLP10(n)(*2)

integer

Last pixel number in cross-

| track segment) or last line

number ( in along-track
segment) of BPS.

CauseofBadPixel 10{n)(*2)

string

The cause of bad data:
‘M’ : Missing Data

‘D' : Damaged Detector
T : Interpolated Data

TIRRegistrationQuality 10

The registration information
of TIR based on VNIR.

ProcessingFlagl0

integer

(: no output, because
processing is impossible.

1: output is the result
computed.

2: putput is extracted from

registration file.

4: putput obtained by other

method.

NumberofMeasurements 10

integer

The number of
measurements

MeasurementPointNumberi(

integer

The number of measurement
points.
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Table 3.3.1-5 List of Gbject in Level 1B Product Specific Metadata(TIR) 3/14)

No.

Group/Object Name

type(*1}

Description

i

3

AverageOffset1(

doubie

Average offset value,

({LAOset, PAQset)

where,

L.AQOset: Line direction
average offset;

PAOset: Pixel direction
average offset,

StandardDeviationOffset 10

double

Standard deviation offset

value.

{L8DOset, PSDOset)

where,

LSDOset: Line direction
SD offset,

PSDOset: Pixel direction
SD offset.

Threshold10

double

Threshotd value.

(CThid, LOThid, POThId,

VOThid)

where,

CThid: Correction threshold

LOThid: Line direction
offset threshold

POTHhId: Pixel direction
offset threshold

VOThld: Vector offset
threshold

ProcessingParameters10

This group contains the
parameters used by Level-
1B generation pmcessing.

Corlntel10

string

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error' or "Uncorrected
Intertelescope Error’

CorParal(

string

Correction of the SWIR
paraliax error; 'N/A' fixed.

ResMethod 10

string

Resampling Method:
'‘BL or ‘NN or 'CC

SceneRotationAngle!0

double

Scene rotation angle of
Level-1B Band-10 image.

ProjectionParameters10

double

Parameters used in GCTP
Map projection,

UTMZoneCodel0

integer

Zone code for UTM
projection ( when mapping
without UTM : 0 fixed),

SpheroidCode 10

integer

Spheroid code used in
processing,

UnitConversionCoeff10

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
10 image,

Inclitd

double

Inclination.

Offseti0

double

Offset : 0.0 fixed.
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UnSatMiniQ

integer

Minimum value of
unsaturated pixel : O fixed.
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Table 3.3.1-5 List of Obiect in Level 1B Product Specific Metadata(TIR)(4/14)

No, Group/Object Name type(*1} | Description
11514 UnSatMax9 integer Maximum value of
unsaturated pixel.
5 ConUnut9 string Converted Unit
2 TiRBandi1Data The information about TIR
: band 11 of Level-1B.
I ImageDatalnformationll mteger The information of TIR

band 11 image data.

{npx, nin, bpp}

where,

npx: Number of pixels per
line(830: nominal}

nin: Number of lines in
frame(700: nominal}

bpp: Bytes per pixel

(2: fixed)
2 ImageStatistics11 The statistical information
about the quality of LevellB
TIR data.
1 MinimumValueil integer Minimum value in this band

of Level1B TIR image data:
() <= min. <= TBD

2 MaximumValuell Hiteger Maximum value in this band
of Level 1B TIR image data:
0 <= max. <= TBD

3 MeanValuell double Mean value in this band of
LevellB TIR image data;
0.0 <= mean <= TBD

4 StandardDeviationValuell double Standard deviation value in
this band of Level1B TIR
image data.

5 ModeValuell integer Mode value in this band of
LevellB TIR image data:

0 <= mode <= TBD

6 MedianValuell integer Median value in this band of
LevellB TIR image data:
0 <= med, <= TBD
3 BandDataQuality11 This group contains the

information about the quality

of LevellB TIR data.

1 NumberofBadPixels!1 integer The information about bad

pixels.

{(nmp, ndd, neim)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

netm: number of elements of
the next list of bad pixels.

2 ListofBadPixelsil This group contains the

information about bad

pixels,

ListofBadPixels11Container(n
w2
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR}(5/14)

No. Group/Object Name type(*1}) | Description
21312 1] DirecuonofBadPixell H{n}(*2) | string The direction of bad pixel
segment.

'C = cross-track

'A' = along-track

2| BadPixelLP11(n){*2) integer The Hne number { in cross-
track segment} or the pixel
number  in along-track
segment} including BPS.

31 BPSFirstLP1 l{n)(*2) integer First pixel number in cross-
track segment) or first line
number ( in along-track
segment) of BPS.

4 | BPSLastLP11{m)(*2) integer Last pixel number in cross-
track segment) or last line
number ( in along-track
segment) of BPS.

5 | CauseofBadPixelll(n)(*2) string The cause of bad data:

'M' : Missing Data

D' : Damaged Detector

T': Interpolated Data

3 TIRRegistrationQuality11 The registration information
of TIR based on VNIR.
1 | ProcessingFlagl! integer {: no output, because

processing is impossible.
1: output is the result
computed.
2: output is extracted from
registration file.
4: output obtained by other
method.
2 | NumberofMeasurementsil integer The number of
measurements
3 { MeasurementPointNumberl 1 integer The number of measurement
points.
4 1 AverageOffsetl!] double Average offset value.
(LLAOset, PAOset)
where,
LAOset: Line direction
average offset.
PAQOset: Pixel direction
average offset.
51 StandardDeviationOffseti | double Standard deviation offset
value.
(L.SDOset, PSDOset)
where,
LS5DOset: Line direction
5D offset.
PSDOset: Pixel direction
SD offset.
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata{TIR }(6/14)

No.

Group/Object Name

type(*1)

Description

2

3

Thresholdi ]

double

Threshold value.

(CThid, LOThid, POThid,

YOThiId)

where,

CThld: Correction threshold

LOThid: Line direction
offset threshold

POTHId: Pixel direction
offset threshold

VOThid: Vector offset
threshold

ProcessingParametersll

This group contains the
parameters used by Level-
1B generation processing.

Corlniell ]

string

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error’ or "Uncorrected
intertelescope Error’

CorParall

string

Correction of the SWIR
paratlax error; 'N/A’ fixed.

ResMethodll

string

Resampling Method:
‘BL' or 'NN'or 'CC'

SceneRotationAnglel ]

double

Scene rotation angle of
Level-1B Band-11 image.

ProjectionParameters! 1

double

Parameters used in GCTP
Map projection.

UTMZoneCodell

integer

Zone code for UTM
projection { when mapping
without UTM : O fixed).

SpheroidCodel !

integer

Spheroid code used in
processing.

UnitConversionCoeffl1

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
11 image.

Inclll

double

Inclination.

Offsetll

double

Offset : 0.0 fixed.

UnSatMinl1

integer

Minimum value of
unsaturated pixel ; O fixed.

UnSatMaxl11

integer

Maximum value of
unsaturated pixel.

ConUnitl1

string

Converied Unit

TIRBand12Data

The information about TIR
band 12 of Level-1B.
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1 ImageDatalnformationl2 integer The information of TIR
band 17 image data.
{npx. nin, bpp)
where,
npx: Number of pixels per
{inef(830: nominal)
nin: Number of lines in
frame{700: nominal}
bpp: Byies per pixel
(2: fixed)
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR¥7/14)

No. Group/Object Name type(*1) | Description
312 ImageStatistics12 The statistical information
about the quality of LevellB
TIR data.
i MinimumValuel2 integer Minimum value in this band

of LevellB TIR image data: |
0 <= min. <= TBD

2 MaximumValuel2 integer Maximum value in this band
of Level1B TIR image data:
0 <= max, <= TBD

3 MeanValuel2 double Mean value in this band of
LevellB TIR image data:
0.0 <= mean <= TBD

4 StandardDeviationValuel2 double Standard deviation value in
this band of Level1B TIR
image data,

5 ModeValuel2 integer Mode value 1n this band of

Level1B TIR image data:
0 <= mode <= TBD

6 MedianValuel2 integer Median value in this band of
LevellB TIR image data:
0 <= med. <= TBD
3 DataQuality12 This group contains the

information about the quality

of Level1 B TIR data.

1 NumberofBadPixels12 integer The information about bad

pixels.

{nmp, ndd, nelm)

where,

nmp: number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels,

2 ListofBadPixels12 This group contains the
information about bad
pixels.

ListofBadPixelsi2Container(n
}*2)
1 | DirectionofBadPixet12¢(n)(*2) | string The direction of bad pixel

segment.

‘C' = cross-track

‘A’ = along-track

2 1 BadPixellLP12{n}*2) integer The line number { in cross-
track segment} or the pixel
number ( in along-track
segment) including BPS.

31 BPSFirstLP12(n}(*2) integer First pixel number in cross-
track segment) or first line
number { in along-track
segment) of BPS.

4 | BPSLastLP12(n}(*2) integer Last pixel number in cross-
track segment) or iast line
number ( in along-track
segment) of BPS.
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Fable 3.3.1-5 List of Object in Level 1B Product Specific Metadata{TIR)(8/14)

No. Group/Object Name type(*1} | Description
313|245 CauseofBadPixel12(n}(*2} string The cause of bad data:
M’ Missing Data

D : Damaged Detector
T : Interpolated Data

3 | TIRRegistrationQuality12 The registration information
of TIR based on VNIR,
1 { ProcessingFlagl2 integer 0: no output, because

processing is impossibie.
1: output is the resuit
computed.
2: output is extracted from
registration file.
4: output obtained by other
method,
2 | NumberofMeasurements12 integer The number of
measurements
3 | MeasurementPointNumber12 | integer The number of measurement
points.
41 AverageOffsetl2 double Average offset value,
{L.AQset, PAOset)
where,
L.AOset: Line direction
average offset.
PAOset: Pixel direction
average offset.
5 | StandardDeviationGffset12 double Standard deviation offset
value.
(LSDOset, PSDOset)
where,
LSDOset: Line direction
SD offset.
PSDOset: Pixel direction
SD offset.
6 { Threshold12 double Threshold value.
{CThid, LOThld, POThid,
VOThid)
where,
CThid: Correction threshold
LOThid: Line direction
offset threshold
POThId: Pixel direction
offset threshold
VOThid: Vector offset
threshold
4 ProcessingParameters12 This group contains the
parameters used by Level-
1B generation processing.
i Corlntel12 string Correction of the
interielescope error of SWIR
and TIR:
'Corrected Intertelescope
Error’ or "Uncorrected
Intertelescope Error’

2 CorParal2 string Correction of the SWIR
parallax error: "N/A fixed.
3 ResMethod1z string Resampling Method:

BL or NN or 'CC
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR)5/14)

No.

Group/Object Name

type(*1)

Description

3

4

SceneRatationAnglei2

double

Scene rotation angle of
Level-1B Band-12 image.

ProjectionParametersi2

double

Parameters used 1o GCTP
Map projection.

UTMZoneCodel2

integer

Zone code for UTM

projection { when mapping
without UTM : § fixed).

SphercidCodel2

imnteger

Spheroid code used in
processing.

UnitConversionCoeff12

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
12 image.

Incli2

double

Inclination.

Offsetl2

doubie

Offset : 0.0 fixed.

UnSatMin12

integer

Minimum value of
unsaturated pixel : O fixed.

UnSatMax12

integer

Maximum value of
unsaturated pixel.

ConUnitl2

string

Converted Unit

TIRBand13Data

The information about TIR
band 13 of Level-1B.

ImageDatalnformationl3

integer

The information of TIR
band 13 image data.
{npx, nln, bpp}
where,
npx: Number of pixels per
line(830: nominal)
nln: Number of lines in
frame(700: nominal)
bpp: Bytes per pixel
(2: fixed)

ImageStatistics13

The statistical information
about the quality of LevellB
TIR data.

MinimumValuel3

tnteger

Minimum value in this band
of Level1B TIR image data:
0 <= min. <= TBD

P

MaximumValuel3

integer

Maximum value in this band
of Level 1B TIR image data:
0 <= max. <= TBD

MeanVajuel 3

double

Mean value in this band of
LevellB TIR image data:
(1.0 <= mean <= TBD

StandardDeviationValuel3

double

Standard deviation value in
this band of LevellB TIR
image data.

ModeValuel3

integer

Mode value in this band of
LevellB TIR image data:
{ <= mode <= TBD

MedianValuei3

integer

Median value in this band of
LevellB TIR image data:
{ <= med. <= TBD
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Table 3.3.1-4 List of Object in Level 1B Product Specific Metadata{SWIR)(10/14)

No.

Group/Object Name

type(*1)

Description

4

3

BandDataQuality13

This group contains the
information about the quality
of Levell B TIR data.

NumberofBadPixelsi3

integer

The information about bad

pixels.

{nmp. ndd, nelmj

where,

nmp. number of missing
pixels.

ndd: number of damaged
detectors.

nelm: number of elements of
the next list of bad pixels,

ListofBadPixels13

This group contains the
information about bad
pixels.

ListofBadPixels 1 3Container(n
W*2)

DirectionofBadPixel 13(n)}{*2)

string

The direction of bad pixel
segment.

'C’ = cross-track

‘A’ = along-track

BadPixelLP13(n)(*2)

integer

The line number { in cross-
track segment) or the pixel
number { in along-track
segment) including BPS.

BPSFirstL.P13(n)(*2)

integer

First pixel number in cross-
track segment) or first line
number { in along-track
segment) of BPS.

BPSLastLP13(n)(*2)

integer

Last pixel number in cross-
track segment) or last line
number ( in atong-track
segment) of BPS.

CauseofBadPixel13(n)(*2)

SiTing

The cause of bad data:
‘M’ : Missing Data

D' : Damaged Detector
T : Interpolated Data

TIRRegistrationQuality13

The registration information
of TIR based on VNIR,

ProcessingFlagl3

integer

(: no output, because
processing i1s unpossible.

1: output is the result
computed.

2: putput is extracted from
registration file.

4: output obtained by other
method.

NumberofMeasurements 13

nteger

The number of
measurements

MeasurementPointNumber!3

integer

The number of measurement
points,
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR){11/14)

No.

Group/Object Name

type(*1)

Description

4

3

AverageOffset]3

doubie

Average offset value.

{LAQOset, PAOset)

where,

LAOset: Line direction
average offset.

PAOset: Pixel direction
average offset.

StandardDeviationOffset13

doubie

Standard deviation offset

value.

{L.SPOset, PSDOset)

where,

LSDOset: Line direction
SD offset.

PSDOset: Pixel direction
SD offset.

Threshold13

double

Threshold value,

{CThid, LOThid, POThid,

VOThId)

where,

CThld: Correction threshold

LOThid: Line directicn
offset threshold

POThid: Pixel direction
offset threshold

VQOThid: Vector offset
threshold

ProcessingParameters13

This group contains the
parameters used by Level-
1B generation processing,

Corlntel13

string

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error’ or 'Uncorrected
Intertelescope Error’

CorParal3

string

Correction of the SWIR
parallax error: ‘N/A' fixed.

ResMethodi3

string

Resampling Method:
‘BL' or NN or 'CC’

ScencRotationAngleld

double

Scene rotation angle of
Level-1B Band-13 image.

ProjectionParametersi3

double

Parameters used in GCTP

Map projection.

UTMZoneCodel3

integer

Zone code for UTM
projection ( when mapping
without UTM : 0 fixed).

SpheroidCodel3

integer

Spheroid code used in
processing.

UnitConversionCoeff13

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
13 image.

Incti3

double

Inclination.

Offset}3

double

Offset : 0.0 fixed.
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UnSatMini3

integer

Minimum value of
unsaturated pixel : 0 fixed.
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Table 3.3.1.5 List of Object in Level 1B Product Specific Metadata(TIR}12/14)

No. Greup/Object Name type{*1) | Description
41514 UnSatMax13 integer Maximum value of
unsaturated pixel,
5 ConlUniti3 string Converted Unit
5 TIRBandi4Data The information about TIR
_ band 14 of Level-18.
1 ImageDawalnformationld integer The information of TIR

band 14 image data.

{npx, nin, bpp)

where,

npx: Number of pixels per
line{830: nominal}

nin: Number of lines in
frame(700: nominal)

bpp: Bytes per pixel

(2: fixed)
2 ImageStatistics14 The statistical information
about the quality of Level1B
TIR data.
1 MinimumValuel4 integer Mintmum value in this band

of Levell1B TIR image data:

() <= min. <= TRD

2 MaximumValue14 integer Maximum value in this band

of Level 1B TIR image data:

0 <= max. <= TBD

3 MeanValueld double Mean value in this band of

LevellB TIR image data:

(.0 <= mean <= TBD

4 StandardDeviationValueld double Standard deviation value in

this band of LevellB TIR

image data,

5 ModeValueld integer Mode value in this band of

LevellB TIR image data:

0 <= mode <= TBD

6 MedianValuel4 integer Median value in this band of

LevellB TIR image data:

0 <= med. <= TBD

3 DataQuality14 This group contains the

information about the quality

of Level1B TIR data.

I NumberofBadPixelsi4 integer The information about bad

pixels.

{nmp, nelm, ndd)

where,

nmp: number of missing
pixels.

nelm: number of elements of
the next list of bad pixels.

ndd: number of damaged
detectors.

2 ListofBadPixels14 This group contains the

information about bad

pixels,

ListofBadPixels14Container(n
W*2)
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Table 3.3.1-5 List of Object in Level 1B Product Specific Metadata(TIR)(13/14)

No. Group/Object Name type(*1) | Description
51371 2] 1] DirecuonofBadPixel14(n}(*2) | string The direction of bad pixel
segment.

'C' = crogs-track

‘A’ = along-track

12 1 BadPixelLP14(n}*2} integer The line number { in cross-
track segment} or the pixel
number { in along-track
segment) including BPS.

31 BPSFirstLP14{n)}(*2} integer First pixel number in cross-
track segment} or first line
number ( in along-track
segment) of BPS.

4t BPSLastLPT4(n)(* ) integer East pixel number in cross-
track segment) or iast line
number { in along-track
segment) of BPS.

5 | CauseofBadPixell4(n)(*2} string The cause of bad data:

‘M’ : Missing Data

T Damaged Detector

T : Interpolated Data

3 TIRRegistrationQuality 14 The registration information
of TIR based on VNIR.
I | ProcessingFlagld integer 0: no output, because

processing is impossible.
1: output is the result
computed.
2: output is extracted from
registration file.
4: output obtained by other
method.
2 | NumberofMeasurements14 integer The number of
measurements
3 | MeasurementPointNumberl4 | integer The number of measurement
| points.
4 { AverageOffsetl4 double Average offset value,
{(LAOset, PAOset)
where,
LAQset: Line direction
average offset.
PAOset: Pixel direction
average offset,
5 | StandardDeviationOffset14 double Standard deviation offset
value.
(LSDOset, PSDOset)
where,
LSDOset: Line direction
SD offset.
PSDOset: Pixel direction
SD offset.
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Table 3.3.1-3 List of Object in Level 1B Product Specific Metadata(TIR{14/14)

No.

Group/Cbject Name

type(*1)

Description

513(3]6

Threshold14

double

Threshold value.

{CThid, LOThid, POThld,

VOThid)

where,

CThid: Correction threshold |

L.OThid: Line direction
offser threshold

POThid: Pixel direction
offset threshold

VOThid: Vector offset
threshold

ProcessingParametersid

This group contains the
parameters used by Level-
1B generation processing.

Corlntel 14

string

Correction of the
intertelescope error of SWIR
and TIR:

‘Corrected Intertelescope
Error’ or "Uncorrected
Intertelescope Error’

CorParald

string

Correction of the SWIR
paraifax error: 'N/A’ fixed.

ResMethod 14

String

Resampling Method:
‘BL. or NN or 'CC'

SceneRotationAnglel4

double

Scene rotation angle of
Level-1B Band-14 image.

ProjectionParameters14

double

Parameters used in GCTP
Map projection,

UTMZoneCodeld

integer

Zone code for UTM
projection { when mapping
without UTM : 0 fixed).

SpheroidCodel4

integer

Spheroid code used in
processing.

UnitConversionCoeff14

This group contains the
coefficients used for
radiance conversion, from
the pixel value of the band-
14 image.

Incll4

double

Inclination.

Offsetl4

double

Offset : 0.0 fixed.

UnSatMini4

integer

Minimum vahre of
unsaturated pixel : O fixed.

UnSatMax |4

nteger

Maximum value of
unsaturated pixel.

ConlUnitl4

string

Converted Unit

NOTES:

{*1) Object types used in Metadata are
a. datetime: CCSDS A(UTCO)Format
b. integer
c. double
d. string

{*23 Object whaose name followed by (n) has “class” attribute, it may repeat n-times.
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3.3.2. VYNIR Group

3.3.2.1. Overview

VNIR Group contains a series of Swath Objects through the use of the Vgroup APL Vgroup name
which establishes access to a Vgroup is as follows.

vgroup name: VNIR_Group

{1y Concept of Level 1B Data Product

The Level 1B Data Product is generated for the requested map projection and the resampling method,
which for this release is:

Map projection methods: Geographic (Uniform Lat/Long), Universal Transverse Mercator (UTM),
Lambert Conformal Conic (LCC), Mercator (Mercator), and Polar Stereographic {PS).

Resampling methods: Nearest Neighbor (NN, Bi-Linear (BL}), Cubic Convolution (CC).

For further details on projection parameters {Projection Codes, Zone Codes, and so on), please refer to
the HDF-EOS User's Guide for ECS Project, June, 1996, {170-TP-005-001) and the SDP Toolkit Users
CGuide for the ECS Project, May, 1996, {333-CD-003-001).

3.3.2.2. VNIR Band 1 Swath

(1) Structure

A single swath contains any number of Tables and Mult:dimensional Arrays. There is however one type
of information that is special: geolocation information. In a swath, geolocation information is stored as
a series of arrays. We require that every swath contain some geolocation component. The data itself is
stored in multidimensional arrays in the swath. The only limitation is that the first dimension is the
Track dimension.

For the Level 1B Data Product, each Band is stored as separate Swath structore, one per geclocation
object. The structure of each Swath is almost as same as the Level 1A Swath { see Figure 2.3.4-1),
though the Level 1B swath consists of a 2D data array ( VNIR Band 1 image data) and a series of 2D
geolocation arrays only.

{2) Characteristics
Table 2.3.2-1 shows the List of data iterns in VNIR Swath 1 (Swath data for VNIR band 1).

a) Data model: Swath

b} Ubject Name: VNIR_Bandl
¢} Format: Table 3.3.2-1 shows the contents of Swath Object. Table 3.3.2-2 shows the format of one.

Table 3.3.2-1 List of data items in Level 1B VNIR Band 1 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array | deg. | geocentric latitude -80.0 ~ +90.0
2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0
3. | ImageData 2D Data Array N/A | Level 1B spectral band | image data
Table 3.3.2-2 Formas of data items in VNIR Band | Swath
Field Name Dimension Size Variable Type | Remarks
Latitude fI1{11] DOUBLE geolocation field (Array)
Longitude NI DOUBLE geolocation field (Array)
ImageData [4980114200)) UINTB mapping to geolocation array

{3 Block Size
Block size 15 shown as follows.

Table | Geolocation Array

3.57
D-171 209-CD-002-005



Biock size

498

420
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3.3.2.3. VNIR Band 2 Swath

(1) Structure

Refer to VNIR Swath | in page 3-51.

(23 Charactenistics

Table 3.3.2-3 shows the List of data ttems in VNIR Swath 2 (Swath data for VNIR band 2).

a) Data model: Swath
b) Object Name: VNIR_Band2
¢) Format: Table 3.3.2-3 shows the contents of Swath Object. Table 3.3.2-4 shows the format of one.

Table 3.3.2-3 List of data items in Level 1B VNIR Band 2 Swath

No, Field Name Type Unit Comments

1. | Latitude Geolocation Array | deg. ! geocentric latitude -90.0 ~ +90.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. | imageData 2D Data Array N/& | Level 1B spectral band 2 image data

Table 3.3.2-4 Format of data items in VNIR Band 2 Swath
Field Name Dimension Size Variable Type Remarks
Latitude [1IH11] DOUBLE geolocation field (Armray)
Longitude [11}f11] DOUBLE geolocation field (Array)
ImageData [4980]}4200] UINTS mapping to geclocation array
(3) Block Size

Block size is shown as follows.

Table

{eolocation Array

Block size

498

420
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3.3.2.4. VNIR Band 3N Swath

(13 Structure

Refer 10 VNIR Swath 1 in page 3-51.

(23 Characienstics

Table 3.3.2-5 shows the List of data items in VNIR Swath 3N (Swath data for VNIR band 3N). .

a) Data model: Swath

b) Object Name: VNIR_Band3N
¢) Format: Table 3.3.2-3 shows the contents of Swath Object. Table 3.3.2-6 shows the format of one.

Table 3.3.2-5 List of data items in Level 1B VNIR Band 3N Swath

No, Field Name Type Unit Comments

1. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. |ImageData 2D Data Array N/A {Level 1B spectral band 3N image data

Table 3.3.2-6 Format of data items in VNIR Band 3N Swath
Field Name Dimension Size Variable Type Remarks

Latitude [1il[113 DOUBLE geolocation field (Array)
Longitude {1111 DOUBLE geolocation field (Array)
ImageData {49801[42001 UINTE mapping to geolocation array

(3) Block Size

Block size is shown as follows.

Table

(Geolocation Array

Block size

448

420
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3.3.2,5. VNIRBand 3B Swath

(1} Structure
Refer to VNIR Swath | in page 3-51.

{2y Characteristics
Table 3.3.2-7 shows the List of data items in VNIR Swath 3B (Swath data for VNIR band 1B).

a) Data model: Swath
bj Object Name: VNIR_Band3B
¢) Format: Table 3.3.2-7 shows the contents of Swath Object. Table 3.3.2-8 shows the format of one.

Table 3.3.2-7 List of data items in Level 1B YNIR Band 3B Swath

No. Field Name Tvpe Unit Comments
i. | Latitude Geolocation Array | deg. | geocentric latitude -80.0 ~ +80.0
2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0
3. |ImageData 2D Data Array N/A | Level 1B spectral band 3B image data

Table 3.3.2-8 Format of data items in VNIR Band 3B Swath

Field Name Dimension Size Variable Type Remarks
Latitude [11H11] DOUBLE geolocation field (Array)
Longitude fLITED 1) DOUBLE geolocation field (Array)
ImageData (498014200 UINTS mapping to geolocation array

{3) Block Size
Block size is shown as follows.

Table Geolocation Array
Block size

498

420
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3.3.3. SWIR Group

3.3.3.1. Overview

SWIR Group contains a series of Swath Objects through the use of the Vgroup APL Vgroup name
which establishes access to a Vgroup is as follows.

vgroup name: SWIR_Group

3.3.3.2. SWIRBand 4 Swath

(1} Structure

Refer to VNIR Swath 1 in page 3-51.

{2) Characteristics
Table 3.3.3-1 shows the List of data items in SWIR Swath 4 (Swath data for SWIR band 4).

a) Data model: Swath
b} Object Name: SWIR_Band4
¢) Format: Table 3.3.3-1 shows the contents of Swath Object. Table 3.3.3-2 shows the format of one.

Table 3.3.3-1 List of data items in Level 1B SWIR Band 4 Swath

No. Field Name Type nit Commaents

1. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0

2. | Longitude Geolocation Array | deg, 1§ longitude -180.0 ~ +180.0

3. | ImageData 2D Data Array N/A | Level 1B spectral band 4 image data

Table 3.3.3-2 Format of data items in SWIR Band 4 Swath
Field Name Dimension Size Vartable Type Remarks

Latitude [125}[106] DOUBLE geolocation field (Array)
Longitude f1253[ 1061 DOUBLE geolocation field (Array)
ImageData [24901[2100] UINTS mapping to geolocation array

{3) Block Size

Block size is shown as follows,

Table

Geolocation Array

Block size

20

20
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3.3.3.3. SWIRBand 5 Swath

{1} Structure
Refer to VNIR Swath 1 in page 3-31.

(231 Characteristics
Table 3.3.3-3 shows the List of data items in SWIR Swath 5 (Swath data for SWIR band 5}.

a) Data model: Swath
b) Object Name: SWIR_Band5
¢) Format: Table 3.3.3-3 shows the contents of Swath Object. Table 3.3.3-4 shows the format of one.

Table 3.3.3-3 List of data items in Level 1B SWIR Band 5 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0
2. 1 Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0
3. {ImageData 2D Data Array N/A 1 Level 1B spectral band 5 image data

Table 3.3.3-4 Format of data items in SWIR Band 5 Swath

Field Name Dimension Size Variable Type Remarks
Latitude [1251[106] DOUBLE geojocation field (Array)
Longitude [125]{106] DOUBLE geolocation field {Amay)
ImageData [24901{2100] UINTS mapping to geclocation array

(3) Block Size
Block size is shown as follows.
Table Geolocation Array
Block size
200
20
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3.3.3.4. SWIR

{1} Structure

Band 6 Swath

Refer to VNIR Swath 1 in page 3-51.

{2} Charactenistics
Table 3.3.3-5 shows the List of data items in SWIR Swath 6 (Swath data for SWIR band 6).

a) Data model: Swath
b} Object Name: SWIR_Band6
c) Format: Table 3.3.3-5 shows the contents of Swath Object. Table 3.3.3-6 shows the format of one,

Table 3.3.3-5 List of data items in Level 1B SWIR Band 6 Swath

No. Field Name Type Unit Comments

1. ] Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. ilmageData 2D Data Array N/A | Level 1B spectral band 6 image data

Table 3.3.3-6 Format of data items in SWIR Band 6 Swath
Field Name Dimension Size Variable Type Remarks

Latitude {125]1106]} DOUBLE geolocation field (Array)
Longitude [1251[106] DOUBLE geolocation field (Array)
ImageData [2490712100% UINTS mapping to geolocation array

(3) Block Size

Block size is shown as follows.

Table

Geolocation Array

Block size

20

20
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3.3.3.5. SWIRBand 7 Swath

{1} Structure
Refer to VNIR Swath 1 in page 3-51.

{2) Characteristics
Table 3.3.3.7 shows the List of data items in SWIR Swath 7 (Swath data for SWIR band 7).

a) Data model: Swath

b Object Name: SWIR_Band?
¢) Format: Table 3.3.3-7 shows the contents of Swath Object. Table 3.3.3-8 shows the format of one.

Table 3.3.4-7 List of data items in Level 1B SWIR Band 7 Swath

No. Field Name Type Unut Comments
i. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 - +90.0
2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0
3. | ImageData 2D Data Array N/A | Level 1B spectral band 7 image data

Table 3.3.3-8 Format of data iterns in SWIR Band 7 Swath

Field Name Dimension Size Variable Type Remarks
Latitude [125]1106] DOUBLE geolocation field (Armray)
Longitude [125)1106] DOUBLE geolocation field (Array)
ImageData [2490}{2100] UINTS mapping to geolocation array

(3) Block Size
Block size is shown as follows.

Table Geolocation Array
Block size

20

20
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3.3.3.6. SWIR Band 8 Swath

{}) Structure

Refer to VNIR Swath 1 in page 3-51.

{2) Characteristics

Table 3.3.3-9 shows the List of data items m SWIR Swath 8 (Swath data for SWIR band 8},

a) Data model: Swath

b} Object Name: SWIR_Band8
¢) Format: Table 3.3.3-9 shows the contents of Swath Object. Table 3.3.3.10 shows the format of one,

Table 3.3.4-9 List of data items in Level 1B SWIR Band 8 Swath

No. Field Name Type Unit Comments

1. | Latitude Geolocation Array | deg. | geoceniric latitude -90.0 ~ +50.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. 1ImageData 2D Data Array N/A 1 Level 1B spectral band 8 image data

Table 3.3.3-10 Format of data items in SWIR Band 8 Swath
Field Name Dimension Size Variable Type Remarks

ILatitude [125]]106] DCUBLE geolocation field (Array)
Longitude [125]F106] DOUBLE geolocation field (Array)
ImageData [2490]12100] UINTS mapping to geolocation array

(3) Block Size

Block size is shown as follows.

Table

(eolocation Array

Block size

20

20
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3.3.3.7. SWIR Band 9 Swath

{1) Structure
Refeor to VNIR Swath 1in page 3-31.

(2} Characteristics
Table 3.3.3-11 shows the List of data items in SWIR Swath 9 (Swath data for SWIR band Sy,

a) Data model: Swath
b} Object Name: SWIR_Band$
¢) Format: Table 3.3.3-11 shows the contents of Swath Object. Table 3.3.3-12 shows the format of one.

Table 3.3.3-11 List of data items in Leve] 1B SWIR Band 9 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0)
2. 1 Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0
3. {ImapeData 2D Data Array N/A | Level 1B spectral band 9 image data

Table 3.3.3-12 Format of data items in SWIR Band 9 Swath

Field Name Dimension Size Variable Type Remarks
Latitude {1251{106] DOUBLE geolocation field (Array)
Longitude [125}106] DOUBLE geolocation field (Array)
ImageData (24901121003 UINTE mapping to geolocation array

(3) Block Size
Block size is shown as follows.

Table Geolocation Array
Block size

20

20
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3.3.4. TIR Group

3.3.4.1. Overview

TIR Group contains a series of Swath Objects through the use of the Vgroup APL Vgroup name which
establishes access to a Vgroup is as follows.

vgroup name: TIR_Group
3.3.4.2. TIR Band 10 Swath

(1) Structure
Refer to VNIR Swath 1 in page 3-51.

{2} Characteristics
Table 3.3.4-1 shows the List of data items in TIR Swath 10 (Swath data for TIR band 10).

a) Data model: Swath
b) Object Name: TIR_Band10
¢) Format: Table 3.3.4-1 shows the contents of Swath Object. Table 3.3.4-2 shows the format of one.

Table 3.3.4-1 List of data items in Level 1B TIR Band 10 Swath

No, Field Name Type Unit Comments

1. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. | ImageData 2D Data Array N/A i Level 1B spectral band 10 image data

Table 3.3.4-2 Format of data items in TIR Band 10 Swath
Field Name Dimension Size Variable Type Remarks

Latitude f113EEEY DOUBLE geolocation field (Array)
Longitude f11){11} DOUBLE geolocation field (Array)
ImageData [8301[ 700} UINTI16 mapping to geolocation array

(3) Block Size
Block size is shown as follows.

Table Geolocation Array
Block size

83

70
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3.34.2. TIR Band 11 Swath

(1) Structure
Refer to VNIR Swath 1 in page 3-51.

{2) Characteristics
Tahie 3.3.4-3 shows the List of data items in TIR Swath 11 (Swath data for TIR band 11}

a) Data model: Swath

b} Object Name: TIR_Bandll
¢) Format: Table 3.3.4-3 shows the contents of Swath Object. Table 3.3.4-4 shows the format of one.

Table 3.3.4-3 List of data items in Level 1B TIR Band 11 Swath

No. Field Name Type Unit Comments
1. 1Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +%0.0
2. {Longiude Geolocation Array | deg. | longitude -180.0 ~ +180.0
3. {lmageData 2D Data Array N/A | Level 1B spectral band 11 image data
Table 3.3.4-4 Format of data items in TIR Band 11 Swath -
Field Name Dimension Size Variable Type Remarks
Latitude 1111 DOUBLE geolocation field {Arrav)
Longitude 111 DOUBLE geolocation field (Array)
ImageData {830][700} UINTI6 mapping to geolocation array
(3} Block Size
Block size is shown as follows,
Table Geolocation Array
Bleck size
83
70
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3.3.4.4. TIR Band 12 Swath

{}) Structure

Refer to VNIR Swath 1 in page 3-31.

{2) Characteristics

Table 3.3.4-5 shows the List of data items in TIR Swath 12 (Swath data for TIR band 12).

a) Data model: Swath
b} Object Name: TIR_Band12
¢) Format: Table 3.3.4-5 shows the contents of Swath Object. Table 3.3.4-6shows the format of one.

Table 3.3.4-5 List of data items in Level 1B TIR Band 12 Swath

No. Field Name Type Unit Comments

1. | Latitude Geolocation Array | deg. | peocentric latitude -90.0 ~ +90.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. | ImageData 2D Data Array N/A | Level 1B spectral band 12 image data

Table 3.3.4-6 Format of data items in TIR Band 12 Swath
Field Name Dimension Size Variable Type Remarks
Latitude (11111} DOUBLE geolocation field (Array)
Longitude [11][11} DOUBLE geolocation field (Array)
ImageData [830][700] UINT16 mapping 1o geolocation array
(3) Block Size

Block size is shown as follows.

Table

Ceolocation Array

Block size

83

70
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3.3.4.5. TIR Band 13 Swath

{13 Structure
Refer 1o VNIR Swath | in page 3-51.

{2) Characteristics
Table 3.3.4-7 shows the List of data items in TIR Swath 13 (Swath data for TIR band 13),

a) Data model: Swath
b} Object Name: TIR _Band13
¢) Format: Tabie 3.3 4.7 shows the contents of Swath Object. Table 3.3.4-8 shows the format of one.

Table 3.3.4-7 List of data items in Level 1B TIR Band 13 Swath

No. Field Name Type Unit Comments
1. | Latitude Geolocation Array | deg. | geocentric latitude -90.0 ~ +90.0
2. | Longitude Geoclocation Array | deg. | longitude -180.0 ~ +180.0
3. |ImageData 2D Data Array N/A | Level 1B spectral band 13 imape data

Table 3.3 4-8 Format of data items in TIR Band 13 Swath

Field Name Dimension Size Variable Type Remarks
Latitude {11}{11} DOUBLE geolocation field (Array}
Longitude {11}{11] DOUBLE geolocation field (Array)
ImageData {830]17003 UINT'16 mapping to geolocation amay

{3) Block Size
Block size 1s shown as follows.

Table Geolocation Amray
Block size

83

70
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3.3.4.6. TIR Band 14 Swath

{1) Structure

Refer to VNIR Swath | in page 3-51.

{2} Characteristics

Table 3.3.4-9 shows the List of data items in TIR Swath 14 (Swath data for TIR band 14}.

a} Data model: Swath

b) Object Name: TIR_Band 14
¢} Format: Table 3.3.4-9 shows the contents of Swath Object. Table 3.3.4-10 shows the format of one.

Table 3.3.4-9 List of data items in Level 1B TIR Band 14 Swath

No. Field Name Type Unit Comments

1. | Latitude Geolocation Array | deg. | geocentric latitude -50.0 ~ +90.0

2. | Longitude Geolocation Array | deg. | longitude -180.0 ~ +180.0

3. | ImageData 2D Data Array N/A | Level 1B spectral band 14 image data

Table 3.3.4-10 Format of data items in TIR Band 14 Swath
Field Name Dimension Size Variable Type Remarks
Latitude 1] DOUBLE geolocation field (Array)
Longitude f11i{11} DOUBLE geolocation field {Array)
ImageData {8301[700] UINT16 mapping to geolocation array
(3) Biock Size

Block size is shown as follows.

Table

Geolocation Array

Block size

83

70
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Appendix A. Programming Model

ALl Overview

This Section contains programming model for accessing Level 1A and 1B Data Products through the
use of the Swath and Grid APT, respectively.
The reader is directed to The HDE-EOS User's Guide for the ECS Project, Sections 7 and 8, for further

detailed references.

A.2. Swath

The programming model for accessing a swath data set through the SW interface 1s as foliows:
1. Open the file and initialize the SW interface by obtaining a file ID from a file name.
2. Open a swath data set by obtaining a swath ID from a swath name.
3. Perform desired operations on data set.
4. Close the swath data set by disposing of swath [D.
5 Terminate swath access to the file by disposing of the file ID.

To access a single swath data set in Level 1A Data Product (HDF file}, the calling program must
contain the following sequence of C calls:

file_id = SWopen(filename, DFACC_READ) ;
sw_id = SWattach(file_id, swath_name) ;

<Optional operations>
inquiry or subset or read by using function as follows:

SWhaentires(sw_id, entry_code, string_buffer_size) ;
SWinggeofields(sw_id, field_list, rank, number_type) ;
SWinqgdatafields(sw_id, field_list, rank, number_type) ;
SWieldinfo(sw_id, field_name, rank, dims, number_type, dim_list
SWreadfietd(sw_id. field_name, start, stride, edge, buffer) ;
SWdefboxregion(sw_id, corner_lon, corner_lat, mode) ;
SWextractregion(region_id. field_name, external_made, buffer) ;

status = SWdetach(sw_id) ;

status = SWeclose(file-id) ;
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Abbreviations and Acronyms

AQOS: ASTER Operations Segment

API: application program interface

APID: application process identifier

ASTER: Advanced Spacebone Thermal Emission and Reflection Radiometer (formerly ITIR)
ATBD: Algorithm Theoretical Basis Document

CCSDS: Consultative Commitiee on Space Data System
CDR: Critical Design Review

CDRL: Construct Data Requirement List

CDS: CCSDS day segmented time code

CSCI: computer software configration item

CUC: CCSDS unsegmented time code

D .
DAAC: Distributed Active Archive Center
DID: data item description
DOUBLE: double type
DPS: Data Processing Subsystem

ECI: Earth centered internal

ECS: EOSDIS Core System

EDOS: EOSDIS Data and Operation System

EOSDIS: Earth Observing System Data and Information System
EPH: ephemeris data access

FLOAT: float type

G .
GCTP: general cartographic transformation package
GDS: Ground Data Systemn
GMT: Greenwich mean time

HDF: Hierarchical Data Format
HDF-EOQS: an EOS proposed standard for a specialized HDF data format

ICD: interface control document

ID: identification

IDR: Incremental Design Review
IMS: information management system
INTS: 8-bit integer type

INT16: 16-bit integer type

IRD: interface requirements document

N/A: not applicable
NCSA: the National Center for Supercomputing Applications
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R

T

U

W

PGE: Product Generation Executive

PDR: Preliminary Design Review

PDS: production data set

PGE: Product Generation Executive

PGS: Product Generation System

PGSTK: Product Generation System Toolkit
PS: Polar Stereographic

QA: quality assurance

RISS: 8-bit Raster type
R1S824: 24-bit Raster type

SCF: Science Computing Facility

SDP: science data production

SDPS: Science Data Processing Segment
SDPTK: SDP Toolkit CSCI

SOM: Space Oblique Mercator

TBD: To Be Determined

UINTS: 8-bit unsighned integer type.

UINT16: 16-bit unsighned integer type.

UINT32: 32-bit unsighned integer type

UINTG64: 64.bit unsighned integer type

UTC: Coordinated Universal Time (or universal time code)
UTM: Universal Transverse Mercator

WGS84: World Geometric Systern "84
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Abbreviations and Acronyms

Access Control List

ASTER Data Network

ASTER Operations Segment

ASTER Operations Team

Application Programming Interface

American Standard Code for Information Interchange
Alaska SAR Facility

Advanced Spaceborne Thermal Emission and Reflection Radiometer
Absolute Time Command

Configuration Control Board

Consultative Comnmittee on Space Data Systems
compact disk

Critical Design Review

Contract Data Requirement List

Cell Directory Service

Committee on Earth Observations Satellites

Clouds and Earth’s Radiant Energy System
commercial off-the-shelf

Communications and System Management Segment
Data Availability Acknowledgment

Distributed Active Archive Center

Data Availability Notice

data acquisition request

Distributed Computing Environment

Document Change Notice

Data Delivery Acknowledgment
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DDN
DFCD
DibD
EBnet -
ECL
ECS
EDC
EDOS
EDU
ECC
EOS
EOSDIS
EROS
ERSDAC
ESDIS
ETR
FDF
FOS
FTP

GB
GDS
GMT
GSFC
GUI
HDF
1&T
ICC
ICD
ICOS

Data Delivery Notice

Data Format Control Document

Data Item Description

EOSDIS Backbone Network

ECS Command Language

EOSDIS Core System

EROS Data Center

EOS Data Operations System

Exchange Data Unit, EDOS Data Unit
Earth Operations Center

Earth Observing System

Earth Observing System Data and Information System
Earth Resources Observation System

Earth Remote Sensing Data Analysis Center
Earth Science Data and Information System
Engineering Team Request

Flight Dynamics Facility

Flight Operations Segment

file transfer protocol

Gigabyte

Ground Data System

Greenwich Mean Time

Goddard Space Flight Center

graphical user interface

Hierarchical Data Format

integration & test

Instrument Control Center

Interface Control Document

Instrument Control Operations Subsystem
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IDR
10T
P

Irl

IRD
1ISO
IST
JPL

KFTP
LAN
[.aRC
LTIP
LTSP
MIB
MISR
MO&DSD
MODIS
MOM
MOPITT
MOU
MSEC
MTTRS
NASA
NNTP
NSI
NSIDC
ODS
ORNL

Incremental Design Review

Instrument Operations Team

International Partner, Internet Protocol

Interim Release-1

Interface Requirement Document

International Standards Organization
Instrument Support Terminal

Jet Propulsion Laboratory

kilobytes

Kerberos FTP

local area network

Langley Research Center

Long Term Instrument Plan

Long Term Science Plan

management information base

Multi-Angle Imaging Spectro-Radiometer
Mission Operations and Data Systems Directorate (GSFC Code 500)
Moderate Resolution Imaging Spectroradiometer
Mission Operations Manager

Measurement of Pollution in the Troposphere
Memorandum of Understanding

Marshall Space Flight Center

mean time to restore

National Aeronautics and Space Administration
Network News Transfer Protocol

NASA Science Internet

National Snow and Ice Data Center

One Day Schedule

Oak Ridge National Laboratory
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OSF
OS]
PDB
PIP
PVL
RFC
ROM
RTCS
SAR
SCC
SCF
SDP
SDPS
SEDAC
SFDU
SMC
SMTP
SNMP
STAR
STS
TBD
TBR
TBS
TCP
TDRSS
TRMM
u.s.
UDP

Open Systems Foundation

Open Systems Interconnection

Project Data Base

Project Implementation Plan
Parameter Value Language

Request for Comment

read-only memory

Relative Time Command Sequence
Synthetic Aperture Radar

Spacecraft Control Computer

Science Computing Facility

Science Data Production

Science Data Processing Segment
Socio-Economic Data Analysis Center
Standard Formatted Data Unit

System Monitoring and Control
Simple Mail Transfer Protocol

Simple Network Management Protocol
Science Team Acquisition Request
Short Term Schedule

to be determined

to be resolved

to be supplied

Transport Control Protocol

Tracking and Data Relay Satellite System
Tropical Rainfall Measuring Mission
United States

User Datagram Protocol
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UTC Universal Time Coordinated

vDD Version Description Document
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