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furnished in this condition by the organizational source and is the best copy
available.
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of the material. However, it is the best reproduction available from the original
submission.
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DISCUSSION OF THE TAPE FORMAT

This document describes the format for computer compatible tapes
(CCT) containing Thematic Mapper Archival Data (CCT-LASLIB-AT, abbreviated in
this document as AT) and Product Data (CCT-LASLIB-PT, abbreviated in this
documant as PT) generated by the Landsat-D Assessment System (LAS). The
generic name of this format, LAS CCT, is used interchangeably with LASLIB
CCT. These data tapes are engineering products developed primarily for LAS
internal use to assist in the early evaluation of Thematic Mapper data quality
and ground data processing algorithms during the limited period of one year
following the launch of Landsat-D. The data result from the application of
engineering level software developed specifically to provide early access to
Thematic Mapper results prior to the completion of the Landsat-D ground
segment operational software. These tapes are provided to the EROS Data
Center through the Landsat-D Project Science Office for subsequent
distribution as defined under the Freedom of Information Act. Requests for
specific data tapes should be directed to the EROS Data Center.

In these LAS-CCT tape volumes, LAS data files have been packaged
within superstructure files and superstructure reccrds in the manner
recommended by the Landsat Ground Station Operators Working Group (LGSOWG)
(Ref. 1).

The computer compatible tapes contain image data in band sequential
format (BSQ) which means that a separate file is used for each sensor band.
Each image file is preceded by a label file containing standard LAS
descriptive label information. The number and sequence of files are identical
for both AT and PT data. However, the larger size of PT images requires the
use of three tapes while AT files are written on two tapes.

The allocation of the data files on the tape reels is illustrated in
Figures 1 and 2. To insure proper LGSOWG form, each reel begins with a volume
directory file. The last file of the last reel is a special directory
containing parameter values indicating that no additional files follow. A
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VOLUME 1
LGSOWG DIRECTORY FILE
HAAT LABEL FILE

HAAT DATA FILE

BAND 1 LABEL FILE

BAND 1 DATA FILE

BAND 2 LABEL FILE

BAND 2 DATA FILE

BAND 3 LABEL FILE

BAND 3 DATA FILE

VOLUME 2

LGSOWG DIRECTORY FILE

BAND 4 LABEL FILE

BAND 4 DATA FILE

BAND & LABEL FILE

BAND 8 DATA FILE

BAND 7 LABEL FILE

BAND 7 DATA Fii&

BAND 8 LABEL FILE

BAND 6 DATA FILE

LGSOWG NULL DIRECTORY

Figure 1. Tape Allocation for CCT-AT




D A e S TEET TETETTRR LTEURTIT T U Uem T s Ea CE T

VOLUME 1
LGSOWG DIRECTORY FILE
HAAT LABEL FILE

HAAT DATA FILE

BAND 1 LABEL FILE

BAND 1 DATA FILE

BAND 2 LABEL FILE

BAND 2 DATA FILE

VOLUME 2

LGSOWG DIRECTORY FILE

BAND 3 LABEL FILE

BAND 3 DATA FILE

BAND 4 LABEL FILE

BAND 4 DATA FILE

VOLUME 3

LGSOWG DIRECTORY FILE |

BAND & LABEL FILE

BANO B DATA FILE

BAND 7 LABEL FILE

3AND 7 DATA FILE

BAND 8 LABEL FILE

BAND 8 DATA FILE

LGSOWG END VOL

Figure 2. Tape Allocation for CCT-PT




single Header, Ancillary, Annotation, and Header (HAAT) file precedes the
image files. Each data file is preceded by a copy of the label file that is
maintained internally by LAS. Several of the important parameters of the
label are redundant with parameters in the LGSOWG superstructure records. In
such cases, the parameters are copied so that the data may be processed by
LGSOWG or LAS software. The image files have been arranged on the tapes in
Band Sequential Order.

The A-level images are rectangular and contain 5792 image lines of
6176 1-byte pixels. Each line is extended with 480 unused bytes to a total
length of 6656 bytes. This extension improves internal hardware efficiency on
the LAS VAX computer. The values of the unused bytes are undefined.

The P-level images have been projected onto a coordinate frame that
is fixed on the Earth's surface. As a result, rotation of the Earth beneath
the spacecraft skews the acquired image i~.co a parallelogram in ground
coordinates. The standard LAS production software introduces variable amounts
of left and right fill on each image line so that the standard P-level image
is stored as a rectangular array. This fill scheme is illustrated in Figure
3. Each measured line is extended to a standard length of 6967 l-byte pixels
using zero fill. In addition, the line is stored in a record whose length is
a multiple of 512, in this case 7168 bytes. The values of the unused bytes
are not defined. The P-level image contains 5965 lines.

A1l of the data values contained in the tapes are written in a form
suitable to a VAX computer with one exception - the first field of each LGSOWG
supersructure record is written in the byte order required by LGSOWG. Where
arrays are used, the order in which array elements are stored is FORTRAN-1ike;
that is, the first array index varies most rapidly.

The tapes produced by LAS are 2400-foot reels of magnetic tape
recorded at a density of 6250 bpi using 9-track GCR technique. The magnetic
tape is unlabelled. The tape reels themselves have printed identification for
the volume and the Landsat-D Scene ID. The production program for LAS-CCT
writes physical tape records that contain 4 image 1ines. This blocking factor
of 4 reduces space lost to gaps between tape records.




ORIGINAL PAGE IS
OF POOR QUALITY

6967 BYTE P-IMAGE LINE -] 201

IMAGE PIXELS FILL | UNUSED

FILL UNUSED

FLL UNUSED

FiLL UNUSED

Figure 3. Line Fill Scheme for P-Data
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This document describes the format in comprehensive detail through
the use of a hierarchical arrangement of tables. The top level tables provide
an overview of the structure, yet particular aspects of the tape data may be
followed to any level of detail from volume organization down to the
individual byte fields. The levels of organization required by the tape
format are the following:

Volume Group: The set of tapes necessary to contain the information
for a full TM Scene. This group is a Logical Volume as defined by
LGSOWG; however, LGSOWG allows more complex file arrangements than

those used for LAS-CCT. In LAS, there is only one scene per volume
group.

Logical Volume: a term defined by LGSOWG (Ref. 1) to mean a related
group of files occupying one or more physical tape volumes.

Physical Volume: A reel of magnetic tape. Each reel begins with a
LGSOWG volume descriptor file. The descriptors on each reel are
basically identical except for a field which notes where this
physical volume is situated in the file sequence of the logical
volume.

File: A block of related information bounded by tape marks (end of
file marks). LGSOWG requires each file to be prefaced with a file
descriptor record.

Record: A sequence of bytes recorded on tape and bounded by
interrecord gaps. An LAS-CCT file consists of a sequence of records.

Field: A sequence of bytes that form part of a record. Both
alphanumeric (ASCII) and binary numerical fields are used in LAS-CCT
format. ASCII files are left justified.

The LAS-CCT format does not utilize the variability allowed by the
LG50WG standard. The records within a file are all the same length.
Furthermore, the LAS-CCT does not use the variable segment option of the
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LGSOWG file descriptors. In practice, this means that the scene
identification must be read from the fixed location on tape as defined in this
document, or it may be found on the printed document for the tape.

Evaluation of the early results from Landsat-D may motivate further
additions or modifications to this document. In this case, revised pages for
the document will be distributed with a cover letter giving the date on which
the change becomes effective for the data product and 1isting the dates of all
previous changes.




REFERENCES:

1) LGSOWG CCT Format CCB Document, CCB-CCT-0002-C, August 28, 1979.

2) Landsat-D Data Format Control Book Vol. Vi, Appendix A, General
Electric Corporation, GES 10033, July 31, 1981,
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Table 1

LAS-CCT VOLUME GROUP CONTENTS

Source of Information: This document defines the contents of the Volume Group
(LGSOWG Logical Volume).

Tape Table
Volume Ref, Description
-------- Description for "AT" Data --------
1 2 Contains LGSWOG volume directory, HAAT,
and bands 1 to 3, and associated LAS labels.
2 3 Contains LGSWOG volume directory,
and Bands 4 to 7, and associated LAS labels.
The last file is a LGSONG null volume directory.
i
-------- Description for *PT" Data --------
1 4 Contains LGSWOG volume directory, HAAT,
and bands 1 and 2, and associated LAS labels.
2 5 Contains LGSWOG volume directory,
and Bands 3 and 4, and associated LAS labels.
3 6 Contains LGSWOG volume directory,

and Bands 5, 7, and 6, and associated LAS labels.
The last file is a LGSOWG null volume directory.




Table 2

FIRST VOLUME CONTENTS FOR “AT" DATA

Source of Information: The contents are defined here based on the packaging
requirements of Ref. 1 and the file size.

Table Cumulative §
File  Ref. Size (ft.) Description
1 0.5 LGSOWG Volume directory :
2 8 1.0 ' LAS Label File for HAAT ’*
3 10 4.7 HAAT File .
4 8 5.1 LAS Label File for Band 1
5 9 556 LAS Image File for Band 1
6 8 556 LAS Label File for Band 2
7 9 1107 LAS Image File for Band 2
8 8 1167 LAS Label File for Band 3 |
9 9 1658 LAS Image File for Band 3
10




Table 3
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SECOND VOLUME CONTENTS FOR “AT" DATA

. Source of Information: The contents are defined here based on the packaging
requirements of Ref. 1 and the file size.

Table Cumulative

- File Ref. Size (ft.) Description
1 7 0.5 LGSOWG Y(lume Directory
2 8 1.0 | LAS Label File for Band 4
3 9 552 LAS Image File for Band 4
4 8 552 LAS Label File for Band 5
5 9 1103 LAS Image File for Band 5
6 8 1103 LAS Labz1 File for Band 7
7 9 1654 LAS Image File for Band 7 i
8 8 1654 LAS Label File for Band 6
9 9 2205 LAS Image File for Band 6 ’
10 14 2205 Null Volume Directory to mark end of

LGSOWG Logical Volume

11
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Table 4

FIRST VOLUME CONTENT FOR "PT" DATA

Source of Information: The contents are defined here based on the packaging
requirements of Ref. 1 and the file size.

Table Cumulative 1
File  Ref. Size (ft.) Description
1 7 0.5 LGSOWG Volume Directory ;
2 1.0 LAS Label File for HAAT
3 10 4.7 HAAT File
4 8 5.1 LAS Label File for Band 1
- 5 9 613 LAS Image File for Band 1
6 8 613 LAS Label File for Band 2
7 9 1220 LAS Image File for Band 2

12




Table §
SECOND VOLUME CONTENT FOR “PT" DATA

Source of Information: The contents are defined here based on the packaging
requirements of Ref. 1 and the file size.

Table Cumulative

File Ref. Size (ft.) Description

1 7 0.5 LGSOWG Volume Directory

2 8 1.0 LAS Label File for Band 3
3 9 608 LAS Image File for Band 3
4 8 609 LAS Label File for Band 4
5 9 1216 LAS Image File for Band 4

13




Source of Information:

Table 6

THIRD VOLUME CONTENT FOR "PT" DATA

The contents are defined here based on the packaging

requirements of Ref. 1 and the file size.

-------------------------------------------------------------------------------

W N O W N e

Table
Ref.

~N W 0 W oW o~

Cumulative
Size (ft.)

0.5
1.0
608

1216
1216
1824
1824

Description

LGSOWG Volume Directory

LAS Label File for Band 5

LAS Image File for Band 5

LAS Label File for Band 7

LAS Image File for Band 7

LAS Label File for Band 6

LAS Image File for Band 6

Null Volume Directory to mark end of
LGSOWG Logical Volume

14
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Table 7
LGSONG VOLUME DIRECTORY CONTENTS

F Source of Information: This is the required LGSOWG prologue for LAS standard

disk data.
Table

Record Ref. Description

1 11 Volume Descriptor Record

2 12a File pointer to file 2, HAAT Label

3 12b File pointer to file 3, HAAT data

4 12¢ File pointer to file 4, Band 1 label
5 12d File pointer to file 5, Band 1 data
6 12¢c File pointer to file 6, Band 2 label
7 12d File pointer to file 7, Band 2 data
8 12¢ File pointer to file 8, Band 3 label
9 12d File pointer to file 9, Band 3 data
10 12¢ File pointer to file 10, Band 4 label
11 12d File pointer to file 11, Band 4 data
12 12¢ File pointer to file 12, Band 5 label
13 12d File pointer to file 13, Band 5 data
14 12¢ File pointer to file 16, Band 7 label
15 12d File pointer to file 17, Band 7 data
16 12¢ File pointer to file 14, Band 6 label
17 12d File pointer to file 15, Band 6 data

Record size is 360 bytes.

Notes: A null volume directory contains only the first record and bytes 61 to
164 are set to blanks.

15




Table 8
CONTENTS OF LAS LABEL FILE

Source of Information: LAS standard disk data repackaged according to Ref, 1
(LGSOWG) .

Table
Record Ref. Description
1 13a " LGSOWG File Descriptor Record
14 LAS DOR record
3-n 15 Optional LAS history records

Record size is 512 bytes.

16




Table 9

CONTENTS OF THE LAS IMAGE DATA FILES

Table
Record Ref. Description
1 13d LGSOWG File Description Record
2... - Image 1ine blocks. Physical tape records containing
«+-(NR+1) an integral number of image lines.

The number of records is stored in Table 2 Record 1 and
Record 1 of this file.

Record Size: There are 4 lines per record. Each line is filled to an even
multiple of 512. For A-data, the lines are 6176 pixels filled to 6656 bytes,
For P-data, the lines are 6967 pixels filled to 7168 bytes. Note that there
are fewer than 6967 measured pixels on a P-image line because left and right
zero fill is used to rectangularize the image.

Number of Records: NR= 1+ (NL=l1)/4 ;

Where NL = number of image lines.

For AT data, NL is 5792. For PT data, it is 5965.

Thus for AT data, there are 1448 records of 26624 bytes each; while for PT
data, there are 1492 records of 28672 bytes each.

17
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Table 10
CONTENTS OF HAAT DATA FILE
Source of Information: LAS standard HAAT data repackaged according to Ref.
1. The LAS format is identical to Ref. 2 except that the rocords have been

filled to an even number of VAX pages.

Note: The reference documentation uses the term “major frame". A major frame
is equivalent to one record in the LAS=CCT HAAT format.

Table

Record Ref. Description

1 13c LGSOWG File Description Record
2 16 Interval Header Record 1

3 17 Interval Header Record 2

) 18 Interval Header Record 3

5 19 Interval Header Record 4

6 20 Interval Header Record 5

7 2l Interval Header Record 6

8 22 Scene Header Record 1

9 23 Scene Header Record 2

10 24 Ancillary Data Record 1

11 25 Ancillary Data Record 2

12 26 Ancillary Data Record 3

13-31 27 Ancillary Data Records 4 to 21
32 28 Annotation Record 1

33 29 Annotation Record 2
34 30 Trailer Record

Record Size: 6400 bytes of data followed by 256 bytes of padding to fill a
6656 byte tape/disk record.

18




Table 11
CONTENTS OF LGSOWG VOLUME DESCRIPTOR RECORD

Source of Information: Followe Ref. 1 exactly with variable parameters set
for this application.

Bytes Format Description

1-4 RI Contains the value 1 to indicate first record.

5 B Contains a record code of octal 300

6 B Contains a type code of octal 300

7 - B Contains a subtype code of 077 octal

8 ] Contains a subsubtype code of 022 octal

9-12 RI Contains length of this record, 360 decimal.

13-16 A4 Contains 'A ' indicating ASCII character set.

17-28 Al2 Contains the document reference 'CCB-CCT-0002'

29-30 A2 Contains the document version ' c'

31-32 A2 Contains revision letter of superstructure
records.
the value ' ' is coded.

33-44 Al12 Version of the LAS software. Initially,
'‘LAS V 1.0 ' is coded

45-60 Al6 Identification of the physical reel of tape on
which record is found.

61-76 Al6* Identification of the LGSOWG logical volume. For
this application, the scrounge Scene-ID is coded.

77-92 Al6 Identification of group as written on the tapes.
Field 61-76 is repeated.

93-94 12 Number of reels per group. For AT data, there are

_ 2 reels and 3 for PT data.

95-96 12 S:guence number of first volume. Always 1 for
LAS.

97-98 12 Sequence number of last volume.
Duplicates field 93-94.

99-100 12 Sequezce number of the volume containing this
record.

101-104 - 14 Sequence number of the first file on this volume

' as counted over the volume group, omitting volume

directories.

105-108 14 Logical volume number. Always 1 for Scrounge.

109-112 14 Number of this logical volume. Always 1 for
Scrounge.

113-120 A8* Creation date of volume set as YYYYMMOD.

121-128 Ag* Creat;on time as HHMMSSXX where XX= hundredths of
seconds.

129-140 Al2* Country of origin: ‘USA'

141-148 A8* Agency of origin: 'NASAGSFC'

149-160 Al12* Originating Computer Center: 'LAS'

19




Table 11 (continued)

Bytes Format Description
161-164 14* Number of file pointers in the volume directory.
165-168 14* Number of records in the volume directory.

ng value is one greater than field 161-164 in
169-260 unu;ed, reserved for LGSOWG expansion.
261-360 unused, available for local use.

* The indicated fields are not used for a null (last) volume descriptor.
Formats:

RI - A four byte integer correct for IBM systems. The integer is byte
reversed on a VAX or PDP computer.

An - n ASCII characters.
In - n ASCII numeric characters representing an integer value.

B - a one byte integer regarded as unsigned.

20




Table 12
CONTENTS OF THE LGSOWG FILE POINTER RECORD
Source of Information: Reference 1.

Individual Cases:
A: Pointer to HAAT label file
B: Pointer to HAAT data file
C: Pointer to Image label file
D: Pointer to Image data file

Byte Format Description

1-4 RI Contains the record number of this record within
the Volume directory. The first file pointer is
two, the next is three, etc.

5 B Record code 333 octal

6 B Record code 300 octal

7 B Subtype code 022 octal

8 B Subsubtype code 022 octal

9-12 RI Length of this record, 360 decimal. .
13-16 A4 Contains 'A ' to indicate ASCII code.

17-20 I4 Sequence number of the file referenced by this
pointer. Files are counted over the volume group
omitting the volume directories from the count.

21-36 Al6 File identification. For a label file, the value
is 'DDR ', For a data file, the file
identification is copied from he corresponding
label field (see FTYPE in Table 14).

37-64 A28 A description of the file. The string is:

A,B,or C: 'ASCII AND BINARY DATA'
D: 'CELLULAR DATA /OR IMAGE DATA'

65-68 14 An abbreviation for preceding field. It is:
A,B,or C: 'ABD '
pD: ‘'CoID'
69-96 A28 Contains the phrase "MIXED BINARY AND ASCII®.
97-100 A4 Contains the code "MBAA* which abbreviates 69-96
101-108 I8 Number of records in the referenced file. Namely,
g: ?}qu, number of records variable.

C: blank, number of records variable.
D: For AT, '1448'. For PT, '1492'
109-116 18 The length in bytes of the file description
records. In LAS, a uniform record length within
a file is used. The length is:
A: 512 bytes
B: 6656 bytes
C: 512 bytes
D: 26624 for AT and 28672 for PT data.
117-124 18 Largest record in the file, not counting
descriptor. Same value as field 109-116

21






























































































Table 30
HAAT FILE INTERVAL TRAILER RECORD
BYTES Fga:m' PAR&E DESCRIPTION
1-4 L1 ZFILL FILL
5-8 14 N SCAN COUNT
9-24 14 NQ QUALITY INDICATOR SUMMARY COUNT
25-2024 12 LM LINE QUALITY MAPS
2025-3624 12 RRD NO. OF R-TAPE READ ERRORS
( (2,200,2) ARRAY: REF, 2)
3625-4424 12 AWRT NO. OF A-TAPE WRITE ERRORS
( (2,200) ARRAY; REF.2)
4425-6400 L1 DUM

i sl i ol
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