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1.0 INTRODUCTION

After digital processing systems for Landsak 3 became operational,
discussion among personnel from several of the Landsat processing centers
resulted in an agreement that a universal Computer Compatible Tape (CCT) format
should be developed. This general agreement caused the formatlon of a Tape
Standards Working Group as a subgroup of the international Landsat Cround
Station Operations Working Group LGSOWG). The format design began in 1978 with
the objective of implementing the new format prior to or with the launch of
Landsat 4. This document defines the EROS Data Center's Landsat CCT Version 1.0
product, conforming to the concepts of the "Standard” format as wmuch as is

possible using existing EDC systems,

‘Unlike previous Landsat CCT formats, the new CCT's will include a
comprehensive field location and data description information "superstructure”.

This superstructure consists of:

o a volume directory file which generally describes the data

coﬁ%iguration and provides poilnters to each data file.

o a file descriptor record for each data £ile which deseribes the dqta
structure within the fille and provides pointers to certain fields
within the file.

Once a data user becomes familiar with the superstructure, it becomes

pogsible to read any CCT whose formatlconforms to the superstructure concept and
identify the data typ= and source, locate and read desired data and suppert

information, and, in most cases, use the data without need of further

documentation or software modification.
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The Ilmpact to the established Landsat CCT format of adding superstructure
requirements is minor. In figure 1, the additional records required for a
one~tape data set of one band of multispectral scanner (MSS) imagery are
illustrated. The entire superstructure is composed of four records.

Three reéords, the volum2 descriptor record, the text record, and the file
pointer record, reside in a Volume Directory File. The' fourth record is the

file descriptor record which is the first record of each data file.

The four superstructure records are similar to one another in content as
well as iu rformat. The purpose of these records is to identify, describe, and
locate data in the data files. Thus, superstructure records primarily supply

information about the data on the CCT rather than carrying data themselves.

The data records within the data files will be very similar in format and
content to those of previocus Landsat CCT's with changes, for example, in record
lengths, in data encoding, and in the addition of new special-purpose fields in
the header and ancillary data records. Overall, however, the general type and
format of the data will remain unchanged. Two types of MSS image data will

continue to be offered:

o fully processed MSS data with both geometric and radiometric

corrections applied (CCT-PM)

o partially processed MSS data with only radiometric corrections

applied (CCT-AM).

These will be offered in either a Band—lnte%leaved—by-Line (BIL) or a

Band-Sequential (BSQ) image data format.
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2.0 COMMON CONVENTYIONS

2.1 Byte

A byte is eight bits in length and may contain any type of data. The most

significant bilt occurs first and is the left-most bit of the byte.

2.2 Image Data Representation

Image data will be right-justified in a byte with the most significant bit

zero—filied. A data range from 0 to 127 is allowed with zero as low radiance.

2.3 Non—Image Data Representation

Hon-image data fields are byte multiple in length and represented in one
of several data types. "Alphanumeri:" data fields are ASCII coded and
left—-justified within the field. “Numeric” data flelds are ASCII coded and
right-justified within the field. Unless otherwise specified, all fields
referred to simply as "binary"”, are uncoded, unsigned, integer bimary numbers.
Many fields.pf the header and a~ :ilary data records are represented in one of
four "special”™ fixed, and floaiL . -point formats-—fixed-point binary (FP),
double precision floating-point binary (FL), single precision floating-poiqt
biﬁary (FLS), or fixed-point binary grid value (FPG)-~—which are described in

more detall in section 4.0.
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2.4  Record, logical and Physigal

A logical record is a collectlon of related data items and is treasted as &
unit of information. A physical record is a physical rollection of data written
to or read from a tape as a unit in a single operation. On Landsat CCI's, &
physical record is equivalent to a logical record. Volume descriptor, file
pointer, file descriptor, header, ancillary, annotation, image, trailer, and
text data are the different types of records. Records are structured to contain
a record number, a record type code, the record length in bytes, data, and
optional zero fill as shown in figure 2. Records are éeparated by inter-record
gaps (IRG), and records are not split between physical tape volumes. These

attributes are elaborated upon below,.

2.4.1 Record Number

This is a four-byte binary number which indicates the'sequence of the
record within the file, Thea first record of the file is numbered bne, and the

record number increwents by one per record.

2.4.2 Record Type Codes

Bytes five through elght of every record contain four one-byte codes-
which classify the data content of the record. Tﬁé 12 basic record type codes

which apply to Landsat Version 1.0 CCT's are listed in table l.
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Table l.--Record Type Codes

ORIGINAL PAGE IS
OF POOR QUALITY

Record Type Byte 5§ Byte & Byte 7 Byte 8
Volume Descriptor 300)3* 300)3 022)8 022)8
File Pointerx 33 300)g 022)g 022)g
File Descriptor 077)g 300)g 022) 4 022) g
Null Voilume

Descriptor 300)g 300)g 077)g 022)g
Text 022)g 077)g 022) g 022)g
Header 022)8 022)g 022)3 022)8
Annotation 022)8 333)8 022)8 022)8
Ancillary, General 022)g 044)g 022)g 022)g
Ancillayvy, Universal 044) g 044)g 333)g 022)g
Transverse Marcator
or Polar Stereographile
Map Projection Data
Ancillary, Space 044) g 044)g 355)g 022)g
Oblique Mercator or
Hotine Oblique
Mercator Map Projection
Data "
Image 355)g 355)g 022)g 022)g
Traller ' 022)g 366) g 022)g 022)g

Frﬂ‘.r":* e T R R e T RN ey e BT R,

*Denotes octal radix, 10)g is actually a decimal 8.
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2.4.3 Record Length

The record length in bytes for each record is recorded in bytes nine
through 12, This %8 a bin;ry, right—justified number with the left-most bit
being the most significant. Volume directory and null volume directory records

are 360 bytes in length, All other records on the CCT are 3600 bytes in length.

2.5 File, logical and Physical

A file is a collection of physical records preceded and followed by
end-of-file (EOF) indicators. All files, except for the voiume directory, have
a file descriptor record as the first record. This is followed by the data
records of the file, ALl records of a file are of constant record length. On

MSS CCT's there are four types of files:

o Volume Directory
o Leader (header, ancillary, and annotation)
o Image

o .. Trailer

A logical file 1s equivalent to a physical file except in the case of
image files. An image file (and no other file) may be split between reels of
CCTs on record boundaries. Thus, when image files are split between CCT reels,
the logical image file is not equivalent to the physical image file. It should
be pointed out that one image flle equals either one image (one band) of data
when the format is BSQ, or all bands in the BIL format. Recording methods for

files spanning physical volumes are discussed in section 3.0.
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2.6 Flle Classes and Codes

The volume directory file 1s descriked in section 4.2, The file pointer
records of the volume directory file contain the names and codes of the data
file classes which follow. There are three data file classes, named and coded

as followa:

Class Name Class Code File Content

Leader File LEAD Header, annotation and ancillary records
Imagery File IMGY Image data record

Trailer File TRAI Trailer records

Each file class has assoclated with it & particular file format and file

descriptor record variable segment. These are defined in section 4.

2.7 Logical Volume

A logical volume is a logical collection of one or more files recorded
consecutively. A logical volume contains one scene of one or more images

(bands).

All 16gical volumes have a volume directory as the first file. This is

folluowed by leader, image and trailer data files and is concluded with a null

volume directory. Waen a logical volume 1s split between physical volumes, the

volume directory is repeated at the start of the continuation tape. (See
sectien 3.0 for discussion on how loglical volumes are split). All logical
volumes conclude with a null volume directory (one per leogical volume in all

cases).
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2.8 DPhysienl Volume

A physical volume is a dismountable physical reel of magnatic madium. A
physieal volume way contain one, mora than one, or part of one flla, Physieal
volumap always start with a voluma dirvectory file. The last recovd of a

physical volume i3 followed Ly aun end~of-volume (BOV) indiecator,

2.9 €CCT Voluma Set

A CCT volume sat couslsts of one or wore physieal voluges and

contalng one leogleal volume.

2,10 Tapa Gaps and Marks

Amarican Nationnls Standavds Inscituta (ANSI) sprelfications define all
tapa gaps, warks, and indicators used on CGT's. A byiaf daserdption of soma of
tha housekeaping couventions usad on GOT's follows, However, fiual and complata

dafinitions ara containad in the approprlate ANST specifieution rvaefarenced in

Saution 5.0.

2.10.1 negihning—oﬁ—Tapu Mavkar

A small plece of raflactive tapa 1s located on tha non-rocovding side of a

COT savaral foot from tha beginning of each racl. This bagduning=of-tape (BOT)

Indicatas the beginndng of the tape for rvanding and weitdng.

2.10.2 Initial Gap

An fndtial gap of 8 centdmetars (3 Inches) winimum, 7.62 waters (25 faot)

wmaxdmwn, separates the flrst recouvd on a CCT frow tha NBOT.
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2,10,3 Intecrecord Gap

E An intorrecord gap (IRG) of nominally 1.5 rantimetars (0.6 inches)

separates multiple records in a fille,

2.10.4 End=of=Filae Mark

The end-of-fila (EOF) wark is a specially coded block of data which
separates f£iles on a CCT. Tha EOF i{s the tape mark described in the vafarenced

ANSI standard.

o anSs TR TR T T e e T e AR

2.10.5 End-of=Volume Mark

The and—~of-voluma fEOV) indicator consists of two consecutive EQF's and

marks the end of recovdad data on tha physical voluma.

)

2.10.6 End-of-=Tapa Markar

A small pilace of raeflectiva tapa is locatad on tha non-racorvding side of a
CCT saveral faet from the end of aach reel. This and-of-tape (EOT) warkar

indicatas thae end of tha parmissible vecording area.

2.10.7 End-of-Sat Nﬂ.rk

Tha and—of-set (E0S) mark consists of three consacutive BOF's and oecurs

on the last physical volume of a voluma sdt.
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3.0 TAPE LAYOUT

A standard Landsat MSS Version 1,0 CCT tape set contains image data for

one M55 scene (one logical volume), If the tape set is one physical volume

(that ig, the data for one scene are contained on one tape reel) the tape format 1s

as shown in figure 3. The physical and logical volume begin with a volume
directory file followed by one or more sets of leader, image, and trailer files.
The image data format of the CCT shown in figure 3 is BSQ, with as many sets of
leader, image, and trailer files as there are images (bands) in the scene., If

the CCT image data format is BIL, there is only one such file set. Records are
separated by IRG's. Filles are separated by EQOF's. The logical volume is followed

by an EOQS.

When a logical volume requires more than one physical volume, the
transition between tapes 1s accomplished in one of two ways: (1) the split
between velumes occurs on file boundaries, or (2) the split oeccurs on record
boundaries within an image data file. Figure 4 illustrates these two cases.
When the brggk is between flles, the last file before the break is followed by
two EOF's (an EQV), and the next tape starts with another volume directory.
This subsequent volume directory Is the same as the one which initiated the
logical volume but with apprepriate fields updated to indicate the change of

physical volume. After an EOF, the next data file then continues.
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When the break falls within an Image f£ile, the last record before the
break is followed by an EOV. The next tape starts with the repeated, updated
volume directory. This is followad by an EOF and the remaining image records of
the previous file.

Table 2 is provided here as a reference guide on the distribution of MSS
image data on CCTs. The MSS data are categorized by the type of interleaving,
by whether or not geometric corrections are applied and by the number of bands
of data. The distribution of these data types is then presented for CCT's with

dansities of 800, 1600 and 6250 bits—-per-inch {BPIL).
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Table 2. --CCT Physical Volume Distribution of MSS Data

(.
Imnge Distribution by Density . I
Data Type and 800 BPI 1600 BPI §250 BPI
Tapo Numbeor
S
Geometrically Uncorrected
{1 band) Tape 1 antire image entire image entire i(mage
(2 bands] Tape band 1 all images all w/mages
Tape 2 band 2
{3 bands) Tape ! bands 1 and 2 all images all images
Tape 2 band 3
{4 bands) Tape 1 bands 1 and 2 all images all i/mages
Tape 2 Bands 3 and 4
(5 bands) Tape } bands 1 and 2 bands 1, 2 and 3 all images
Tape Z bands 3 and 4 bands 4 and 5
Tape 3 band 5
Geometrically Corrected
{1 band) Tape 1 gntire image entire image entire image
{2 bands) Tape 1 band 1 and 1491 lines all images all images
of band 2
Tape 2 1492 lines of band 2
{3 bonds} Tape ! band 1 and 1491 lines all images all wmages
of band 2
Tape 2 1492 lines of band 2
and band 3
{4 bands} Tape 1 band 1 and 1481 lines bands ! and 2 all /mages
of band 2
Tape 2 1482 lines of band 2 bands 3 and 4
and band 3 .
Tape 3 band 4
{5 bands) Tape 1 band 1 and 1987 lines bands 1, 2 and 3 all images
: of band 2
Tape 2 996 of 2, band 3 bands 4 and 5
and 966 of 4
Tape 3 1987 lines of band 4
and band 5
. MSS BIL .
Geomerrically Uncorrected
{4 bands)} Tape 1 4800 lines all lines all lines
Tape 2 4800 lines
(5 bands} Tape 1 4000 lines 6000 lines all lines
Tape 2 4000 lines 6000 lines
Tape 3 4000 lines
Geomatrically Corrected
(4 bands) Tape 1 3976 lines 5964 lines alt lines
Tape 2 3876 lines 5868 lines
Tape 3 3980 lines
{5 bands) Tape 1 4970 lines 7455 lines all lines
Tape 2 4970 lines 7460 lines
Tape 3 49785 lines




4.0 FILE FORMATS

A standard CCT with MSS data contains two general categories of records:
superstructure records and data records. Combined, these categories provide .
nine types of records: volume descriptor, text, file pointer, file descriptor,
header, ancillary, annotation, image, and traller, These records are grouped
into four file types: volume digectory, leader, image and trailer. The
grouping of these records into these file types 1s illustrated in table 3.
Figure 5 shows the overall structure of Landsat CCT's in both BSQ and BIL data
format. The remainder of this section is concerned with defining the format for

each of these record and file types.

4.1 Record Ruless and Content

4.1,1 Superstructure Records

The following rules apply to the record format and content of the

volume descriptor, fille pointer, file descriptor, and text records.

1.': The first 12 bytes (3 fields) of all records contain only binary

numbers and predefined bit-—pattern codes.

2. The flelds assigned to the first 16 b§tes are similar for all

four types of records.

3. From byte 13 to the end of the record, fields are numerie or

alphanumeric and are coded in ASCII.
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Table 3. --Record Groupings by File Type

b

FILE TYPE

° RECORD TYPES CONTAINED

Valume Directory File

Volume Descriptor Record
Text Record
File Pointer Records

Leader File

® File Descriptor Record
@ Header Record
® Ancillary Records ¥

® Anpnotation Record(s)

Image File

® File Descriptor Record

® imzge Records

Trailer File

@ File Descriptor Record

& Trailer Record(s)

Null Volume Directory File

® Voiume UDescriptor Record

* Present only on tapes of geometrically uncorrected imagery (CCT-AM).
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85Q for a Scene l

ORIGIN

P |

OR QUALIT

BIL for a Scense

of N Bands of N Bands l
v Volums Dascriptor v Volume Deacriptor
ofume v olume
, olume ; Valume
Toxt Record . :
Directory o Directory Directory Teat Record Directary
File File
Fils Pointers File Pointers
., r Y
! File Dascriptor r t Fle Dascriptor
Heoader
Lesﬁ:l:f Leader Header
Ancillary * File Anciltary *
Annotation fane Annotation
- - '
Image Fils Dascriptor { Fila Dascriptor Stene
File Image image ! image
File t lior N Bands
. . intarinaved by
Teailer File Descriptor : fines!
File
Trailar _ File Descri
r Trailer e Daacriptor
Fila Desuriptor | File Trailers I
Leader Header Null Volume Diractory | Null Volume Directory
File - Volume
Ancillary Directory
- File
Annotation Band 1
2 Scane '
Fila Duscriptor
Image
File Image
. Fila Descriptor .
Trailer "
File Trailar !
‘ File Descriptor T
Leader Haader
File Ancillary *
Annatation
Banc
Image Fila Dascriptor "
File |mag°
Trailer File Descriptor
File Teailer J IR
Null . : *Present only on tapes of geometncally
Volume Valums Dascriptor | Null Volume Directory uncorrected image data {CCT-AMI.

Qirectory Fila

Figura 5. --Data Format of Landsat MSS
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4, Numeric data are right—justified and alpbanumeric data are

left—~justified.

5. In fields containing data and blanks, the blanks are represented

by the ASCII blank character (¥).

6. Data fields are assigned so as to follow 4-byte boundary

alignments.

7. Records in tie volume directory file and null directory file are
360 bytes in length. Records in the other files——leader, image,

and trailer—-are 3600 bytes in length.

The 12 bytes referred to in rule 1 are illustrated in figure 6. They
contain record number, record type codes, and record length. These fields are

as defined in section 2.4.

The similarity of the next four bytes among superstructure records (rule
2) can be seen in figure 6. The first two of these bytes (record bytes 13 and
14) are ASCII/EBCDIC flags. The next two (bytes 15 and 16) are blank. These
fields will be described on a per-record basils in the sections which follow.

The three non—text superstructure ‘'ecords are similar in content as well
as in format. The purpose of these records is to identify, describe: and locate
data in the data files. The general blocking of this type of infurmation within
superstructure records is also shown in figure 6. Superstructure records
primarily supply information about the data on the CCT, rather than carrying

data themselves.
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4.1.2 Data Records . T

The following rules apply to the record format and content of the .

header, ancillary, annotation, image, and trailer records.

1.

2.

The first 12 bytes (3 fields) of all data records contain only
binary numbers aund predefined bit-pattern codes of record

introduction information.

The remainder of all data records contain data, blank

fill,or zero £ill.

All data records are 3600 bytes in length.

Numeric data are right—justified and alphanumeric data are :

left—justified.

In alphanumeric fields containing data and blanks, the blanks are

represented by the ASCII blank character (}).

Binary fields representing values containing fractional -

components are given in one of the four formats shown in figure 7,
unless a unique data representation format 1is designated for -a

specific field. ‘ .-

" The 12 bytes referred to in rule 1 contain the record number, record type

code, and record length. They are as defined in section 2.4.
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Fixed Point Binary Format (FP), OF POOR QUALITY

a numbuer is represented in four bytes, as follows:

MSB 31 30 24 23 16 15 87 0 LSB

T _: : 4

: !
. S \ 0 | * !
B! | 1 1
v Bit 31  SISigni=0l+1, 1{-) b

Bits 30:0  Magnitude

Floating Point Binary Format (FL),
_ a number is represented in eight bytes, as follows:

. Msg 63 62 5 55 48 47 40 39 32
; ] T T
J I I |
S Exponent 1 { "

1 1 }
; k)| 24 23 16 15 - a8 7 LS8 :
E T T ] !
. H 1 I

1 | y .

! ! ! 'i

Bit 63  S(Sign}=0l+), 1{-}
Bits 62:56  Exponent, Range of - 64 Through +63. Treated as Excess 64,
Bits 55:0 Fraction Magnitude, 14 Hexidecimal Digits. The Value is found by 3

Multiplying the Factional Part by the Power of 16.

P - P

Single Precision Flozting Point Binary Format {FLS},
a pumber is represented in four bytes, as follows:

e

MSB 31 30 24 3 16 15 8 7 0 LSB :

B T ; ¥ 4
I | !

5 Exponent i 1 1 +d

, 1 ] 1 4
Bit 31 SISign)=Ol+1, 1{-) i

Bits 30:24  Exponent. Range of -64 Through +63. Treated as Excess 64 3

. Bits 30:24 Fraction Magnitude, 6 Hexidecimal Digits, The Vajue is Found by :
Multiplying the Fractional Part by the Power of 18, §

A

. A

¥

:ff

A

Fixed Point Grid Format (FPG) for Resampling Grid ‘j
Coordinates, and Fill Counts; a number is represented in 1
four bytes, as follows: i

Ms8 31 30 24 23 1817 18 0 LS8 i

] T =

[ | &

S ; | ¥

1 1 L

Bit 31 — {Sign)=0l+), (-}

Bits 30:18 —Integer Magnitude (two's compliment)

Bits 17:0 —Fraction Magnitude {two's compliment)
Fixed Binary Point Between Bits 18 and 17,

e

Figure 7. --Data Representation Formats for Fractional Binary Numbers
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4.2 Volume Directory Flle

The volume directory file is the first file of every logical volume, It
is composed of a volume descriptor record, a teat record, and a series of file
pointer records. Every physical volume {tape) also starts with a volume
directory file since the tape 1s either the start of a logical volume or else a
logical volume is continued on the tape, in which case the updated volume
directory is recorded at the start of the physical volume. The volume
descriptor record identifies the logical volume and the number of flles the
logical volume contains. A text record follows the volume descriptor record and
identifies the type of data contained in the logical volume. There is a file

peinter record for each data file of the logical volume, indicating each file's

class, format, and attributes.

4.2.1 The Volume Descriptor Record

The volume descriptor is the first.record of the volume directory tile.
This record identifies the logical volume and the number of files the logical
volume contains. It is composed of five segments., The first segment (bytes
1-16) contaihs record identification information. The secound segment (bytes
17-44) gives format documentation and software identification for the format in
which the superstructure is recorded on tape. ' The third segment (bytes 45-168)
provides basic information about the logical volume and gives the number of
pointer records in the volume directory file. The fourth segment (bytes
169-260) is spare and is reserved for expansion of control information in future
volume descriptor record format revisions. The fifth segment (bytes 261-360),
the local use segment, provides space for whatever notatlon or information the
tape user wants to place in it. A breakdown of the individual data items of the

vole=zz descriptor racord is given in table 4.

4-8

—




Table 4.—Volume Descriptor Record Format

-

Byte Type* Description
1-4 B Record number = 1);4
5-8 B Record type code: byte 5 = 300)4
byte 6 = 300)8
byte 7 = 022)4
byte 8 = 022)8
9-12 B Length of this record = 360),q,
13-14 A ASCII/EBCDIC Flag for this file
= "Ap" for ASCII. (EBCDIC not
available.)
15-16 A Blank.
17-28 A Superstructure control document
number: 12 bytes, always
CCB~CCT~0002.
£9-30 A Superstructure control document

*Denotes field type:

A = Alphanumeric (ASCII)

N = Numeric (ASCII)
B = Binary

revision number: 2 bytes
indicating the revision letter of
the document identified in bytes
17-28, coded "BHC" initially.

PR
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Table 4.-~Volume Descriptor Record Format--Continued ORIGINAL PAGE 15

OF POOR QUAMTY

Byte Type* Description

31-32 A Superstructure record format
revision: 2 bytes, coded "pA"
unless this record format is
modified.

33-44 A Software release number for this
logical volume.

45-60*** A ID for physical volume containing

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

this volume descriptor: 16
character tape 1D of the form:
LNSTTYYDDLXXNVHB where

L = Mission designator coded 'L'

for Landsat

N = Mission number, '2', '3' or '4'

= Sensor type, coded 'M' for MSS

TT = Tape type, coded 'CP' (data
with geometric correction) or

'CA' (data without geometric

correction).

**Fields to be updated when a volume directory is repeated on a subsequent

physical volume

-
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Table 4.,~—Volume Descriptor Record Format--Continued ' OR‘G\“ oR Q\"M".N

Byte Type* Description

v YY = Last two digits of year in date
of generation
DDD= Julian day of generation
XX = Sequence number within day for
eﬁch tape type

N = Physical volume number
‘ V = Number of volumes in set.
61-76%* A Logical volume ID, 16 characters of
the forms:
ADDDDHHMMSBBBBED where
A = Landsat mission number
DDDD = Day number, relative to

launch, at time of
observation
i HH = Hour at time of observation
' MM = Minutes at time of
observation

" ' S = Tens of seconﬂs

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
*#%Blank filled in a null volume descriptor record.

4-11
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Table 4.—Volume Descriptor Record Format--Continued s
_oRIGINAL Pﬁ?‘i“
Byte Type* Description oF POOR Q

——

77-92 - A Volume set ID: 16 character coded
"LANDSATNBMSSBXXX" where N is the
mission number and XXX is elther
BIL or BSQ.

93-94 N Number of physical volumes in the
get: 2 bytes indicating 1, 2 or 3
tapes per set ("¥l", or “B2" or

"§3").

95-96 , N Physical volume number, start of

logical volume: always “"Bl".

97-98 . N Physical volume number, end of
logical volume: same as bytes
93--94,

99-100%* N Physical volume number containing

this volume descriptor: sequence
numter of this tape within tape
get = "B1”, "P2" or "¥3".

*Denotes field type:

A = Alphanumeric {ASCII)
N = Numeric (ASCII)
B = Binary
*%Fjelds to be updated when a volume directory is repeated on a subsequent
physical volume.
4—-12
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Table 12,~-Ancillary Map Project Record Formata--Continued ORIGINAL PAGE IS
| OF POOR QUALMTY
Records 12 and 20.—Continued

Bytes Type* Description
5-8 B Record type code: byte 5 = 044)q
' byte 6 = 044)g
byte 7 = 333)8 for
UTH/PS
355)8 for
SOM/HOM
byte 8 = 022),4
9-12 B Record length = 3600);q,
13-2940 FPG** VRS Coordinates (Row numbers 33-44).
2941-3084 B Zero Fill (rnot used).
3085-3086 B Pixel number of WRS center in fully

processed image.

*Denotes field type:

A = Alphanumeric (ASCII)
N Numeric (ASCII)

B = Binary

il

**Each coordinate and grid line fill count (for all rows) is in the Fixed
Point Grid Format (given in Figure 7).

4-86
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Table 4.-—Volume Descriptor Record Format--Continucd ‘RGN& Qp
¢ 99

Byte Type* Description

101-104%* N First referenced file number in

this physical volume: this 4 byte
fleld gives the file number of the
first data file which follows this
volume directory file. If a file
spans two or more physical volumes
each portion of the file is
referenced by the same number
(because each portion is using the
same file pointer record). Volume
directory files are not included in

the file sequerice number count.

105~108 N Logical volume number within
volume set: coded "BPBLl" except
for null volume descriptor which
1s coded "BB¥2".

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
**F{elds to be updated when a volume directory is repeated on a subsequent

physical volume.
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Table 4.—Volume Descriptor Record Format-—Continued

URIGINA) PAGE 18—
Byte Typek Description OF POOR QUALITY
;  109-112%4% N Leical volume number within
' physical volume: same as bytes .
105-108. '
113~-120%% A Logical volume creation date: 8 -

bytes of form YYYYMMDD.

oRTT TR RSOy

! 121-128%* A Logical volume creation time: B8
bytes of form HHMMSSXX, where XX -

indicates hundredths of seconds.

129—-140%% A Logical volume generating country:

“USABBBBBBBBE" .

141-148%% A Logical volume generating agency:
coded "USGSBHBEE".

149-160%% A Logical volume generating facility:
coded “EDCHRBBBBBBE".

*Denotes fileld type:

A = Alphanumeric (ASCII)
' N = Numeric (ASCII)
B = Binary
**%Blank filled in a null volume descriptor record.
***Flelds to be updated when a volume directory is repeated on a subsequent

* 4

physical volume.
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Table 4.--Volume Descriptor Record Format-—Continued

Byte

Type*

Description

161-164%*

165—-168%*

169-260

261-360

N

Number of pointer records in volume
directory: equals number of data
files in CCT tape set: coded 3),,
for BIL; up to three times number of

bands for BSQ.

Number of records in volume
directory: the number of pointer

records + 2.

Volume descriptor spare segment
{reserved) (Blank filled).

Local use segment (Blank filled).

*Denotes field type:

A
N

Alphanumeric (ASCII)
Humeric (ASCII)
B = Binary

**Blank filled in a null volume descriptor record.

o 1.
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4,2.2 Text Record

A text record occurs as the second record of the volume dirpctory file.
After the first 16 bytes of basic superstructure record identification

information, the remainder of the record is free—form ASCII text. It may be

used to carry any type of information for any purpose. Standard Landsat CCT

products will carry information about the contents of the tape such as sensor,

scene 1D, date, and type of processing, These are intended for the convenience

of the user. The format and content of the text record are given in table 5.
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Table 5.—-Text Record Format

AGE g
POOR Quarrry
Bytes Type* Description
1-4 B Record number = the sequence number of
this record within this file = 2)10.
5-8 B Record type code: byte 5 = 022)8
byte 6 = 077)8
byte 7 = 022)8
byte 8 = 022)8
9~12 B Record length = 360)10.
13~14 A ASCII/EBCDIC flag for this record,
indicating whether the alphanumeric
Information of this record is coded
ASCII or EBCDIC. Coded "ABR" for ASCII
(EBCDIC not available).
15-16 A Blank filled.
17-360 A Field to be used for free~-form text

(alphanumeric information of any kind
desired by the tape producer).

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

BEE A g 1 -
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4.2,3 File Pointer Record A

Flle pointer records reside in the volume directory file¢. There is one
file pointer record fcr each data file of the logical volume; it identifies the
file by class, indicates that file's format, and provides file attribute
information such as record lengths and data type. These file pointer records
are recorded in the same sequence as the files to which they point:.

After the first 16 byte segment of record identification information,
there are three data segments. The second segment (bytes 17-152) supplies
specific file attribute information suech as file class, format and data type.
The third segment (bytes 153-260) is spare and is reserved for expansion of the
file pointer information segment in future format revisions. The fourth segment

(bytes 261-360) is provided for local use. The format of a file pointer record

is given in table 6.

4-18
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Table 6.-~File Pointer Record Format

Bytes Type* Description
14 B Record number: sequence number of
this rercord in this file; first
pointer record = 3)q,.
5~8 B Record type code: byte 5 = 333)g
byte 6 = 300)g
byte 7 = 022)g
Lyte 8 = 022)4
9-12 B Length of this record = 360),,
13-14 A ASCLI/EBCDIC flag for the
referenced file: coded "AB" for
ASCII (EBCDIC not available).
15-16 A Blank.
17=20 N Referenced file number: sequence

*Denotes field type:

A = Alphanumerie (ASCII)
N = Numerie (ASOII)
B = Binary

4-19

number of data file within logical

volume; lst data file is numbered

0.




Table 6.--File Poilnter Record Format-—~Continued

.
"W

Bytas

Typu®

Description

21-36

*Danotas {leld typa:

A = Alphanumaric (ASCIYI)
N = Numarde (ASCII)
B = Binary

=
;.i_..--w.v e

4=20

Refurcncod f£ile fdentificacion: 16
characters indlcating nature of the

data of tho form:

LLNBSSSTFFFFXXXE, whera
LL = Satellite coded 'LS!
N w Misalon numbar, coded '2',
l3|’ or IA'

585 = Sansor type, coded 'MSS!

w Data type, coded 'A' for
geometrically uncorrected data
or 'P' for goometrically
corrogtad data

FFFF

Flla typa, coded :

“"LEAD' for leader file
VIMGY' for imagary file
"IRAI' for trailer fila
XXX = Image data format, coded
'BIL' or 'BSQ'.




B

Table 6.--File Pointer Record Format-—Continued

0,

A
O0r fof" I8

Bytes

Type*

W,;,,ry

Description

3764

65-68

69-96

*Denotes field type:

A = Alphanumeric (ASCIL)
N = Numerlc (ASCII)
B = Binary

4-21

B = Band number associated with
file, coded 'B' for BIL or
v1',12','3t or '4' for
Landsat-4 BSQ or '4', '53',
'ef, '7', or '8' for

Landsat—-2/3 BSQ.

Referenced file name: 28 bytes
coded "LEADER FILE”, "IMAGE FILE",
or "TRAILER FILE"” with trailing
blanks.

Referenced file class code: coded
'IMGY' for files containing image
data 'LEAD' or 'TRAI' for all other
files.

Referenced fi;e data type: 28 bytes
coded "BINARY ONLY' (with trailing
blanks) for files of image data, and
"MIXED BINARY AND ASCIIL' {with
tralling blanks) for all other
files.
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Table 6.~-File Pointer Record Format-—Continued

0
Bytes Type* Description OF POOR ouAl 1y
97-100 A Referenced file data type code:
coded 'BINO' for image data or
"MBAA' for all other files.
101-108 N Number of records in referenced file
including file descriptor record.
109~116 N Referenced file lst record length:
always = 3600)10.
117-124 N Referenced file maximum record
length: always = 3600),q,
125-136 A Referenced file record length
type: always coded "FIXED LENGTH".
137-140 A Referenced file record length type
. code: always coded "FIXD".
141-142 N Referenced file physical volume

*Denotes fleld type:

A = Alphanumeric {ASCLIL)
N = Numeric (ASCII)

B = Binary

4-22

number, start of file: coded
"$1", "P2" or "P3", indicating
the sequence number of the tape of
a tape set containing the lst
record of the file.
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ORIGINAL PAGE 1S

Table 6.-—File Pointer Record Format-—Continued OF POOR QUAL‘TY
Bytes Type¥ Description
143-144 N Referenced file physical volume

number, end of file: coded "B1",
"$2", or "P3", indicating the
sequence number of the tape of the
tape set containing the last
record of the file; will be the
- same as field directly above unless
the file 1s split across physical
volumes (tapes).
145-152%% N Referenced file portion, the
sequence number of the file on this
physical volume: coded "PEEBBBBL"

for all filles unless the referenced
file is a continuation (that is,'ﬁas
started on a previous tape). In
this case, the field contains the
sequence number of the first record

of the file recorded on this tape.
*Denotes fleld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
**Jpdated in repeated volume directory 1if logical volume is split within

a file

4-23
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Table 6.—File Pointer Record Format-—~Continued

_Bytes Type¥* Description

153-160%* N Referenced file portion, the
sequence number of the last record
of the file on this physical

volume,
161-260 A Pointer spare segment (Blank filled)
261-360 A Local use segment (Blank filled)

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Bilnary

**pdated in repeated volume directory if logiecal volume is split within
a file

4=24
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4,3 Leader File .

The leader file 1s composed of a flle descriptor record and up to three
tfpes of data records: header, ancillary, and annotation. The leader file is
the first file of a block of data which represents a single band of a scene for
a BSQ tape or the entire scene for a BIL tape. This was illustrated earlier in
figure 5., The leader file preceeds image data files and supplies information
associated with the image such as image product annotation, ephemeris/attitude

data, processing information, and other support information.

4,3.1 File Descriptor Record

The file descriptor record is the first record of a leader file, and
introduces that file. (It is also the first record of an image data file and a
trailer file). Following the first 16 byte seguent of record identification
information are four data segments. The second segment {(bytes 17-44) identifies
the format, and the software version used to produce the file., The third
segment (bytes 45-116) provides basic information necessary to locate and read
the data records of the file. The fourth segment (bytes 117-180) is a spare
which is reserved for expansion In future file descriptors revisions. These
first four segments are knpwn as the file descriptor fixed segments. They

provide information on how to read the particular file being introduced by the

file descriptor record.
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The fifth segment (bytes 181-3600) is referred to n; the file descriptor
variable segwment becauaé its format varies with the type of file being
described. The fifth segment starts with values indlecating the number of
records of each record type in the file. This is followed with locator
information particular to the format of the data file, that is, how to access
and display essential data. Specific field locator information in bytes 217
through 360 is given in a series of 16-byte codes, each of which are structured

as follows:

Bytes Description

1-6 The record number of the record containing the field
7~-12 The record byte number of the first byte of the field
13-15 Length of the field in bytes
ié A code indicating the type of data in the field, coded-*A' for

alphanumeric; 'N' for numeric; 'B' for binary.

The format of the fixed and variable segments of the leader file descriptor

record 1s givan in table 7.

[

4-26

Y

T

T T PR T



Table 7.—File Descriptor Record for Leader File

ORIGINAL PAGE IS

Description OF POOR QUALITY

Bytes Type*
1-4 B Record number = l)10
5-8 B . Record type code: byte 5 = 077)g
byte 6 = 300)g
byte 7 = 022)8
byte 8 = 022)4
9-12 B Length of this record = 3600)10.
13~14 A ASCII/EBCDIC flag for this file
= "AB" indicating ASCII. (EBCDIC
not available}.
15-16 A Blanks.,
17-28 A Control document number for this
embodiment (that is, this document's
- number).
29-30 A Control document revision number.

*Denotes field type:

A = Alphanumeric (ASCII)
Numerie (ASCII)

]

== ]
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Table 7.--File Descriptor Record for Leader File-—Continued

nnln

Bytes Type*

OF poAL Py

Description N

31-32 A

33-44 A

45-48 N

49-64 A

65-68 A

¥Denotes field type:

A = Alphanumeriec (ASCIY)
N = Numeric (ASCII)
B = Binary

4-28

R QWairry
File design descriptor revision
latter: 2-bytes giving the
revision letter of the file format
(as opposed to revisions which
affect the control document
without affecting the file
Coded “"PA™ unless this

record format 1is modified.

format).

Software release number for this
file.

File number: sequence number of
this file within the logical
volume. The volume directory file

1s not included in this count.

File identification:
pointer record, bytes 21-36.

same as file

Record sequence and location type
always, coded "FSEQ”
indicating a fixed record location

flag:

of record sequence number.

-
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Table 7.--File Descriptor Record for Lender File--Continued

N

Bytes

Type*

Description

69-76

77-80

81-84

85~92

93-96

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

A

4-29

Record number location: always
coded "BEPEEBBI" indicating that
record number starts in record

byte one.

Record number field length;
always coded "BBB4" indicating
a 4 byte record number field.

Reecord code and location type
flag: always coded "FTYP"
indicating a fixed record location
of the type code field. '

Record code location: always
coded "PRBRPPYB5" indicating that
record code starts in record byte
five,

Record code field lengcth: always
coded "BPB4" indicating a 4 hyte
record f£ield. :
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Table 7.--File Descriptor Record for Leader File——Continued éﬁngWQL P

g
PR QUagyp

L]

Bytes Type* . Description

$7-100 A Record length and location type '
flag: always coded "FLGT" .

) indicating a fixed record location '

| of the record length field. 4

101-108 N Record length location: always ]
coded "BPBBPBBEI™ indicating
that record length field starts in

record byte nine.

[WETE T

109-112 N Record length field length:
always coded "BBB4" indicating
a 4 byte record length field.

113 A Flag indicating that data —_
interpretation information is
included within file descriptor
record: coded "N” indicating NO.

114 A Flag indicating that data
interpretation information is
included within records other than

- the file descriptor record:

coded "N". -
*Danotes field type:
A = Alphanumeric (ASCII) -
N = Numeric (ASCII) .
B = Binary .
4-30
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Table 7.-—File Descriptor Record for Leader File—-Continued

Bytes

Description

115

116

117-180

181-186

187-192

193-198 "~

199~204

*Denotes fleld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

Type*

A

4-31

Flag indicating that data display
information is included with the

file descriptor recurd: coded "N”.

Flag indicating that data display
information is included within the
file in record(s) other than the
file descriptor: coded "N".

Reserved segment (Blank filled)

Number of header records: always =

Djo.

Header record length: always =
3600)10.

Number of ancillary records: coded
0)10 for leader files preceding

imagery that has been geometrically
corrected; coded 18),, if imagery 1is

geometrically uncorrected.

Ancillary record length: always =
3600)10.

]
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Table 7.—-—File Descriptor Record for Leader File—--Continued

Bytes Type* Description :
- ) o
205-210 N Number of annotation records: coded = t
1)y for fully processed data; 2)10 -
for partially processed. i
211-216 N Annotation record length: always =
3600)10.
Field Locator Information
217-232 A Scene identification field locator:
coded "PBBBY2¥EBHALIBLIA". -
233-248 A World Reference System -
. identification locator: coded =
i "HBEEB2BBBB25BB8A" .
249-264 A Mission identification field

locator: coded "BRBBB2VYEBLIBHEAN".

265-280 " A Sensor ldentification field locator:
coded “BBBBB2BBBBASEB4A" . ]

281-296 . A Exposure date—~time field locator: :
coded "BBBBB2¥BELO9B16N". -
*Denotes fileld type: '

A = Alphanumeric (ASCII) o .
N = Numeric, (ASCLI)

==}
It

Binary
4-32
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Table 7.--File Descriptor Record for Leader File--Continued b
ORIGJNQ
Bytes Type* Description oF POOR ouﬂ,qés
s il |

Fiecld Locator Information—-Continued

297-312 A Geographilc refarence field locator
{format center): coded
"BBBRBIBEEB21BL7A" for
geometrically cerrected imagery and
"BBRP21¥BBE21IK17A" for geometrically
uncorrected imagery.

313-328 A Imope processing performed £ield
locator: coded "BRBEBR2YPBIEGBBLA".

329-344 A Imagery format (interleaving)
indicator: coded “BEBBBR2BBBL7IBP4A"

345-360 A Eand indicator locator: coded
"BEBBE2BBB206BB1A" .,

361-3600 A Blanks.

*Denotes fileld type:
A = Alphanumeric (ASCII)

N = Numeric (ASCII)
B = Binary

B T T
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4.3.2 Header Record

The header record identifies the content and format of the data of the
leader file and of the lmage and trailer files that follow. There is only one
header record per leader file. Heander record data are subdivided into six

groups:

a) Record Introduction: record number, type, and length.

b) Image Identification: scene ID, and WRS path/row indicator.

c) Spacecraft Dascription: sensor, migsion numbar, and detector
statua,

d) Time of Exposura: WRS frame center location and exposura time.

e) Data Tdentification/Characteristics: genaral haader, annotation,
ancillary, lmage and trailer data characteristics such as numbar
of records, interleaving type, rasampling technique, wmap
projection, and WRS offset.

£) Special Purpose Flalds: cransmisslon wede, tamporal ceglstration
data, overlap wmark information, geomatriec corraction quality
codes, radlometric correction accuracy, telemetry and control

point quality indicators, and Image anhancemant iundicators.

+

The header record format is given in table 8. It should be noted that
significant wodifications in the format of the headar record have bean made
from the previous Landsat CCT format. The general ovdar of appaaranca of
specific data fields, however, has not changed. Attampts hava been wmade to
convert as wany binary filelds as possible to ASCII and ko place the flalds on

4=byte boundaries co ease fleld access and interpratation.

4-34
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Table 8.--Header Record Format

Description

Bytes Type*
Record Introduction

1-4 B

5-8 B
9-12 B
Image Identifilers

13-24 A

PO

*Denotes field type:

A
N
B

Alphanumeric (ASCII)
Numeric (ASCIX)
Binary

i

4

Record number = 2)10

Record type code: byte 5 = 022)8'
byte 6 = 022)8
byte 7 = 022)8
byte 8 = 022)8

Record length = 3600),,

Image Identification (ASCII) - unique
image identifier of the form:
PNDDDDHHMMSB where

N = Landsat mission number: 2, 3, or 4
DDDD = Days after launch at time of
observation

HH = Hour at time of observation

MM = Minute at time of observation

S = Tens of seconds at time of ‘ .
observation, where time of observation

is universal time (GMT)

4-35
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Table B.,—Header Record Format—Continued

Bytes Type*

Description OF

1]
i

B, 1Image Identifiers—Continued

25-32 A
33-38 A
39-44 A

.yt
S H

Spacecraft Description

45-48 A

49-50 N

*Denotes field type:
A = Alphanumeriec (ASCIT)
N = Numeric (ASCII)

B = Binary

B = Band Identification Code: 1, 2, 3,

or 4 for Landsat-4 BSQ; 4, 5, 6, 7, or 8

for Landsat-—2/3 BSQ; or blank for BIL

WRS Designator ~ unique terrestrial
image identifier of the form:
BPMPPPRRR where
M = A (for ascending node) or
D (for descending node)
PPP = WRS path number
RRR = WRS row number

Date of Tape Generation of the form:
DDMMYY where DD= day, MM = month,

YY = last two digits of year.

Blank Fill (not used)

Sensor Identdification: always

coded "MSSE”

Misslion Number: 2)10, 3)10, or 4)10

4-36
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Table 8.,—leader Record Feormat—Continued

Bytes Type* Description

C. Spacecraft Description—~Continued

51-56 N Spacecraft orbit number during which
the image was acquired

57-84 A Active Detector Status —~ contains
detector status for the 24 (26 for
Landsat—~3) MSS detectors. One byte per
detector, six detectors for each of the
four bands starting with the status of
detector 1 of the first band in byte 57
through detector 6 of the fourth band in
byte 80. In the case of Landsat-3, band
8 detectors A and B are 1in bytes 81 and
82, respectively. Bytes not used are
blank filled. A "1” in the byte
indicates the detector is active. If a
detector was disabled or inactive during

" the data acquisition pass, the status

will be "0",.

85~-88 ° N ) Active Detector Count - the number of

active detectors

*Denotes field type:
A = Alphanumeric (ASCII)
N = Numerie (ASCII)
B = Binary
4-37
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Table 2.~—Header Record Formst-—Continued

Bytes Type* Description

- €. Spacecraft Description--Continued

89-92 N Nominal number of image data pixels per
scan line in original geometrically

uncorrected image

33-96 A Blank fill (not used)

D. Time of Exposure/WRS Designator -
97-100 A Blank f£411 (not.used) .
101-104 N Scan line number containing WRS frame

center in fully processed image

105-108 N Pixel number of WRS frame center in fully
' processed image. (Blank filled in
partially processed CCT-AM,)

109-124 A Center plcture exposure time, in GMT: ' -
Last 2 digits of year (00-99) ..
Day of year (3 digits: 001-366) ' .

Hour (2 digits: 00-23)
‘Minutes (2 digits: (0-59)
Seconds (2 digits: 00-59)
Milliseconds (3 digits: 000-999) . -
Blanks (2 digits)

*Dencoctes field type:
A = Alphanumeric (ASCII)
N = Humeriec (ASCII) i~
B = Binary —
4-38 ' -
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Table 8.—Header Record qumat—~Continucd

Bytes Type* Description

E. Data Identification and Characteristics
Header Data Characteristics

125-128 N Header record length = 3600)10
129~132 N Number of header records = I)IG

4
133-136 N Number of bytes of Group "F" (special

purpose fields) header data

Annotation Data Characteristies

137-140 N Annotation record length = 3600),,

14i—144 N Humber of annotation records = 1)10 for
fully processed data: 2)10 for partially

processed data

Anciilary Data Characteristics
145-148 N Ancillary record length = 3600)10

149-152 N Number of ancillary records = 18),,
for partially processed imagery; = 0)10
for® fully processed imagery

153 A Gecometrie correctlons applied, "Y" = Yes;
" N"' = No
154 A Geometrice correction data present,

“Y" = Yes; "N" = No

*Denotes fleld type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary
4-39
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Table B.,—Header Record Format—-Continued

L]

I

Bytes Type* Description

E. Data Identification and Characteristics—Continued :
Anclllary Data Characteristics-—Continued

155 A Radiometric corxrrection applied,
"Y" = Yes; “N" = No 1
156 A Radiometric correction data present, %

"Y" = Yes; "N" = No b

]
£
g

157-160 N Image record length = 3600)10.

161-166 N Number of image records = 2400),q for

partially processed BSQ imagery; =
2983)10 for fully processed BSQ; =
11,932) g for fully processed LandqatﬂZ/h
four band BIL imagery; = 14,915),q4 for -
fully processed Landsat—3 five band BIL
imagery; = 9600)10 for partially .
processed Landsat-2/4 four band BIL

wt imagery; = 12,000}, for partially
processed Landsat-3 five band BIL
imagery.

167-168 N Number of calibration/quality support
data bytes per scan line of image data
= 28),g for fully péocessed imagery, ' -
= (0 for partially processed.

*Denotes fleld type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
4-40
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Table 8.—Header Record Format—Continued

Bytes Type¥* Description

E. Data Identification and Charactéristics——Continued

Image Data Characterdisties

169 A Image data format = "A" for partially
processed data, = "P” for fully processed
data

170-172 A Blank Fill (not used)

173-176 A Interleaving type indicator, "BSQH" or
"BILB"

177 N Line interleaving count, = 0),, for

noninterleaved (BSQ) data; = 4)10 for
Landsat-2/4 BIL data; = 5)10 for
Landsat-3 BIL data

178 N Number of bits per pixel, always 8)10

179-180'”: A Résampling Applied:
"BE” = none
"CU™ = cublc convolution

- "NN" = nearest neighbor ~

*Denotes fileld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B

Binary
4-41
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Table B.Q-Hender Record Format—Continued

Bytes . Type* Description A

E. Data Identification and Characteristics—Continued

181-184 A Map projection: corresponds to that
applied to fully processed data (UIM, PS
or SOM) or to the first map projection
set in the ancillary and annotation
sections for partially processed data
(UTM or PS)

"UTMP" = Universal Transverse

Mercator (UTM)
"PSKH" = Polar Stereographic (PS)
“SOMp" = Space Oblique Mercator (SOM)
“HOMB" = Hotine Oblique Mercator (HOM).

185-190 N WRS offset from fully processed image
center. Contains right (positive) or
left (negative) pixel displacement of
the WRS designation with respect to the
picture center pixel (scan line 1492,
pixel 1774). (Zero filled for partially

processed data).

*#Denotes fleld type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary
4=42 ,
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Table 8.——Header Record Format—--Continuecd

Description

Ee

Data Identification and Characteristies-—Continued

Bytes Type¥*
191-192 A
193 A
194-196 N
197-200 ' N
201~204 A
205 PR N
206 N

*Denotes fleld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

Blank Fill (not used).

Image data justification, always
"R" indicating right justification.

Location of most significant bit,
always 0, indicating left,

Number of pixels per scan line, in both
partially processed and fully preccessed
image data, always 3548),, (including )
f111l pixels).

Blank Fill (not used).

Number of usable images per scene:

= Dy Pyo0 3100 #2100 °F 5)goe

MSS band number = 1)10. 2)10, 3)10 or
4)10 for Landsat—4 BSQ data; = A)io;
5)10, 6)10, 7)10 or 8)10 for Landsat-2/3
BSQ data, = 0)10 1f BIL data.

4—-43




Table 8.,—Header Record Format--Continued '

* -
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Bytes Type* Description
ORIGINAL PAGE s -
E. Data Identification and Characteristics—~Continued OF POOR QUALITY
207-212 A Blank Fill (not used).

Trailer Data Characteristics

213-216 N
217 N
218-224 A

F. Special Purpose Filelds

225 A

226=228.% A

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeriec (ASCIL) -

B = Binary

Traliler record length = 3600)10_

Number of Trailler Records: 1110 for
BSQ, 4)10 or 5)10 for BIL.

Blank Fill (not used).

Orbital direction: .
"D" = descending node

"A" = agcending node

Lat./Long. tick mark fiag: a code of

"BPX' in the bytes indicates that the -
latitude and longitude tick marks are
provided in the annotation record. .
{Blank £f1ll indicates exclusion of o
lat./long.) -

FP, FLS, FL (see figure 7 for explanation)

4=44
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Table 8.,—Header Record Format-—Continued

ORIGINAL PAGE 1S

Bytes Type*

Description OF POOR QUAL!

F. Special Purpose Filelds

229-236 FL
237-240 A
(241-356)°

* Denotes fileld type:
A = Aphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

Image Orientation Angle: fNrientation of
map projection coordinate system with
respect to center line of fully
précessed image (in radians). (Zero
filled for partially processed data as

is contained in ancillary data records).

Sensor mode:

"LLBB" = low gain linear

“LCPBP" = low gain compressed
"HLYB" = high gain linear
"HCPB" = high gain compressed,

Blank fill for partially processed
imagery (CCT—~AM)

OR
Temporal Registration Data for fully
processed imagery (CCT-PM). Byte

assignments 241-356 are as follows:

.

FP, FLS, FL (see figure 7 for explanation)
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Table 8.——Header Record Format-—Continued

Bytes Type* Description

. OF POOR QUALITY
F. Special Purpose Fields—Continued

241-252 A Scene ID of reference image used for
temporal registration processing of the
form: PADDDDHHMMSB where

A = Landsat mission 2, 3, or 4

DDDD = Day number, relative to launch,
at time of observation

HE = Hour at time of observation

MM = Minute at time of observation

S = Tens of seconds at time of
observation

B = Band ID code: 1, 2, 3, or 4 for
Landsat—-4 BSQ; 4, 5, 6, 7, or 8 for
Landsat—-2/3 BSQ; or blank for BIL.

* Denotes field type:
A = Aphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

b-46
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Table 8,—Header Record Format—Continued

Rytes Typek

F. Special Purbose Fields—Continued

253-260 A WRS Designator — 8 bytes of unique
terrestial identifier of the form:
PMPPPRRR. where
M = A (for ascending node) or
D (for descending node)
PFP = nominal WRS path number
RRR = nominal WRS row number.

261-324 N Scan line and pixel numbers of the
common temporal reglstration region of
the reference image and current image ’
(image under processing, see figure 8).
Temporal registration points Pl through
P, are in the tabular form given below.
Entries denote byte assignments scan

line numbers and pixel numbers.

*Denotes field type:

A = Alphanumeric {ASCII)
N = Numeric (ASCII)

B = Binary . .

47
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Table 8.--Header Record Format——Continued i

Bytes Type* Description

F. Special Purpose Flelds—Continued

‘ Temporal Registration | Current Image I Reference Image ]
| I Scan Linel Pixel I Scan Line , Pixel I -
I l Number ' Number | Number f Number l
| I | | | |
| P | 261-264 | 265-268 |  269-272 | 273-276 |
| | | | | |
| P, | 277-280 | 281~284 |  285-288 | 289-292 |
| | I | | l
| Py | 293-296 | 297-300 |  301-304 | 305-308 |
| | | I | |
| P, | 309-312 | 313-316 | 317-320 | 321-324 |
l | | I | 1
Overlap Data: scan line and pixel
numbers (in fully processed image) of the
four overlap marks (see figure 9) as
follows:
325—328'u: N Scan Line of First Overlap Mark (Upper
Left).
329-332 N ) " Pixel Number of First Overlap Mark. )
333-336 N Scan Line of Second Overlap Mark (Uppér
Right).
337-340 N Pixel Number of Second Overlap Mark. -

*Denotes fleld type: ‘ -
A = Alphanumeric
H = Numeric —

B = Binary
4-48
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Table 8,—Header Record Format—Continued

Description

Bytes Type*

F. Special Purpose Flelds—Continued

341-344 N
345-348 "N
349-352 N
353-356 N
357-360 N
361-364 A

*Denotes field type:

A = Alphanumeric¢ (ASCII)
N = Numeric (ASCII)

B = Binary

Scan Line of Second Overlap Mark (Lower
Left),

Pixel Number of Third Overlap Mark.

Scan Line of Fourth Overlap Mark (Lower
Right)o

Pixel Number of Fouth Overlap Mark,

Nominal overlap mark pixel offset in

fully processed image ‘data (see figure 9).

Geometric correction quality code:
quality assessment of appended (CCT-AM)
or applied (CCT-PM) geometric modeling
data. For Landsat-2/3, coded as "9" for
highest to "0" for lowest quality based
on the number of control points applied
by setting the ‘code equal to the .
truncated integer value of the expression

M7 where 'N' is the number of contrel

8

points. For Landéat—&, represents the
number of parameters modeled in the

processing (see table below).

449
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Table B8.--Header Record Format--Continued

Bytes

Typek Description

ORIGINAL pg

F.

t. ¢ :andsat—4:

*Denotes field type:
Alphanumeriec (ASCII)
Numeric (ASCII)

A
N
B

H

Binary

4-50

Special Purpose Fields——-Continued
] Code I Parameters Modeled ] Geometric Correction Oualitx_J
I 0 I None, correction is SCD ' Acceptable |
| | onty | |
I 2 | Along track, across track l Good |
l I(control points used to | l
' Icalculate translation l I
| Ierrors) I I
I 3 ]Along track, across track ' Good I
I _Iand yaw | |
I 4 IAlong track, across twack I Excellent l
| . Iyaw, altitude I I
! 6 IAlong track, across track, | Excellent I
I ]yaw, altitude, along trackl l

. [ ,rate, across track rate I [
365-368 N Actual number of Tick Marks for Top (T),

e ' Left (L), Right (R) and Bottom (B)
Annotation zones (Blank fill for
partially processed data).
(369-3568) W filled for Landsat-2/3, following

OF POCH?QQUAL““?C :

Rkl L B 4 s e
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Table 8.——Header Record Format--Continued OR\G‘\,%?)‘% Pq'%ep.\.ﬂv
of

Bytes Type¥*

Description -

S,

F. Special Purpose Fields-—Continued

369-372 A

373-376 A

*Denotes field type:

A = Alphanumeriec (ASCII)
N = Numeric {ASCII)

B = Binary

Overall Band Quality Indicator (see
table 9). The assessment of the overall
quality of a band of imagery based on the
combined geometric, radiometric and image
data quality. Four bytes, one code for
each of four bands starting with band 1
in byte 369, Bytes not used are blank
filled.

Radiometric Calibration Method

"¥PPB" = No corrections applied
(engineering test mode)

"HIST” = Histogram method

"CALW” = Cal wedgé values only (no
histograms)

"NSTA" = Non—~standard corrections

applied (engineering test mode),

FP, FLS, FL (see figure 7 for explanation)
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Table 8.—Header Record Format-——Continued OF POOR QUALITY

Bytes Type* Description

F. Special Purpose Flelds—--Continund

377-380 FLS Relative Calibration Accuracy {RCA),
' maximum difference between detector
means for the image.
0 <RCA < 1.0 Excellent
1.0 < RCA < 2.0 Good
2.0 < RCA Acceptable

381-384 A Blank filled,

Input Data Quality Indicators
Telemetcy:

385~388 N Number of ephemeris data polnts sampled
in the telemetry interval.

389-392 N Number of rejected (outlier) ephemeris
et - data points in the telemetry interval.

393-396 N Number of attitude data points sampled

in the telemetry interval.

397-400 N Number of rejected (outlier) attitude
data points in the telemetry interval.

401-404 FLS Length of telemetry interval in seconds.

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric {(ASCII)

B = Binary

FP, FLS, FL (see figure 7 for explanation)
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Table 8,—Header Record Format--Continued

: ORIGINAL |
Byte Type* Description OF POOR QUALITY -
F. Speci;; Purpose Fields——Continued
405-408 A Blank filled.
409-420 FLS Accuracy of ephemeris fit, RMS difference

in meters between fit and data points. 3
four-byte values, one earh for altitude,

along-track position, and across-track

position.
421-424 A Blank filled.
425-436 FLS Accuracy of attitude fit, RMS difference

in radians between fit and data points.
3 four~byte value, one each for pitch,

roll and yaw.

Control Points:

437440 A Overall Band Quality codes of reference
scene from which control points were
extracted (sée table é); four bytes
glving one code for each of four bands
startiﬁg with band 1 in byte 437. Bytes
not used are blank filled.

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

FP, FLS, FL (see figure 7 for erplanation)
4-53
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Table B.—WHeader Record Format—Continued

Bytes Type*

Description

F. Special Purpose Fields—Continued

L41-444 N
545-648 N
449-452 A
453-456 FLS
457*464.:;1 FLS

*Danotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

Control Points——Continued

Number of geodetic control points used

to correct reference image control point
extraction process {control point library
build).

Average** previous registration success;
average percent previous successful

registrations of control points.
Blank filled.

Average*¥* autocorrelation peak value in

control point generation process

Ninety perceﬁt error ellipse of geodetic
control point location in corrected
reference image from which control points
are extracted; two values, alongdtréck

and across—track, (in meters).

FP, FLS, FL (see figure 7 for explanation)

**Average of only those control points used In calculations for present scene

4-54
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Table 8.—Header Record Format-—Continued

Bytes Type*

Deseription

F. Special Purpose Flelds-—Continued

465-468 FLS
469-472 FLS
473-484 A
485 A
486 A
487-492 A

*Denotes fileld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

Control Points—-Continued

Correlation Factor; average#*#
autccorrelation peak values of control
points used in the correction of the
reference lmage from which control points

are extracted

Average#** control point sultability
measure; average of autocorrelation sur-

face peak curvatures

Blank filled (not used)

Data Source {ASCII)

"G" = GSTDN, "W" = TDRSS/White Sands,

"T" = Transportable Ground Station

Blank filled {reserved for processing

anomaly indicator)

Blank filled

FP, FLS, FL (see Figure 7 for explanation)

**Average of only those control points used in calculations for present scene

4-55
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Table B.—Header Record Format—Continued

Bytes Type* Description

F. Special Purpose Fields—Continued

493~496 FP Uncorrectable ECC count for the scene;
total count accumulated during input of

data in HDT-AM creation process. '

497-500 Fp Indication of bit error rate for the

' scene; number of sweeps which had a least
one minor frame synec loss (more than
three consecutive minor frame sync words
containing at least one bit error).
There are 6 bits per sync word, including
calibration data. There are about 2100

sync words per sweep.

501-504 A Blank £1illed.
505-508 N Use of Nominal Calibration Wedge values
e (CWV)
0)10 = Not used
1);0 = Used for comparison only

2)1p =

*Denotes field type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
4-56
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Table B.—Header Record Format—-—Continued

Bytes Type¥ Description

F. Special Purpose Flelds—~Continued

509-512 N Window Size; the neighborhood of the
nominal values to which the actual CWVs

are compared.

(513-1088) Nominal Calibration Wedge Values; 144
four-byte values, six values for each of
six detectors per each of four bands.

Fields for bands not present are blank

filled.
513-656 N Band 1 Nominal 'Calibration Wedge Values.
657-800 N Band 2 Nominal Calibration Wedge Values.
801-944 N : Band 3 Nominal Calibration Wedge Values.
945-108£ﬂ N Band 4 Nominal Calibration Wedge Values.,
(1089-1664) Calibra;}ou Wedge Quality; total number

of times CWV did not fall into nominal
(+) window neighborhood. 144 four-byte
values, one for each cal. wedge sample.

Fields for bands not present are blank

£illed.
*Denotes field type:
A = Alphanumeric (ASCIL}
N = Numeric (ASCII)
B = ﬁinaf§
FP, FLS, FL (see figure 7 for explanation)
457
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Table 8,-—Header Record Format-—Continued - 5
=
Bytes Type* Description ;
F. Special Purpose Fields——Continued . |
1089-1232 N Band 1 Calibration Wedge Quality.
1233-1376 N Band 2 Calibration Wedge Quality. - !
1377-1520 N Band 3 Calibration Wedge Quality.
1521-1664 N Band 4 Calibration Wedge Quality.
1665-1672 FL WRS scene center latitude in radians. !
1673=1680 FL WRS scene center longitude in radians.
-
1681-3568 A Blank filled. - 4
3569 A EDIPS performed contrast stretch; coded:
: "F" = False, "T" = True, ?:
3570 a . A EDIPS performed haze ramobal; coded: -
"F" = False, "T" = True,
3571 ) A EDIPS performed edge enhancement; coded: —
“F" = False, "T" = True. . ]
3572 A ’ Blank filled. ;
' L
*Denotes field type: Z
A = Alphanumeric (ASCII) i
N = Numeric (ASCII) —

B = Binary. ) -
4-58
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Table 8.—Header Record Format—Continued

Bytes Type*

Description

F. Special Purpose Fields—Continued

(3573-3600)

3573-3577 A
3578-3580 A
3581-3585 A
3586-3588 A

*Denotes fleld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

Blank filled for MSS BSQ. The following
for MSS BIL:

Indication of data present by band—
actual data 1s indicated as present by an
"X" in the proper byte location starting
with band 1 (Landsat—4) or band 4
{Landsat-2/3) in byte 3573. When data
for a given band is not present, it's
position will contain a blank rather than

an nxn.
Blank filled.

A five-byte field, with one byte for each
of the MSS bands to Indicate sensor gain
options, coded:

"H" = High Gain

“L" = Low Gain.

-

Blank filled.
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Table 8,—Header Record Format—Continued

Bytes Type¥* Description

F, Specilal Purpose Fields-—Continued

3589-3593 A A five-byte field, with one byte for each
of the MSS bands to indicate the type of
MSS transmission, coded:
1" = Linear Mode
*2" = Compressed Mode.

3594-3600 A Blank filled.

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B Binary

n
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ORIGINAL PAGE iS5
OF POOR QUALITY.
Table 9, --Overall Band Quality Codes
Geametris ¥ Radiometric* image**
Correction Correction Data
. Quality Quality Quality
Code Relative Quality Code Code Code
{Bytes 361-364 {Bytes 377-380

of Header) ol Headerl

Cc Best £ 13 E

B8 E E G

A E G E

9 G E E

B E G G

7 G E G

5] G G E

5 G G G

4 A E E

3 A E G

2 A G E

1 A G G

0 A EorGor A A

'0 Acceptable. A A EorGor A
¥E = EXCELLENT

G = GOOD
A = ACCEPTABLE

1

**The Image, Quality Code is defined as follows:

0= DQl = 1.5 =

1.5 < DQl = 4.5 =

» G M

4.5 == DQI =

Where DQI is defined as DAl = Major frame synch losses + Minor frame synch losses/20 + Uarecoverable

ECC count errors/20, -

4-61

N "'":
R
]
F
X
iu
2
5 ;
3 ;
i )
y
i
3 ,g
#3
ar
] o
é
{ 3
;
i .
E
E
R
i
S
.
{0
:
E Y
1.4
1 3
i
3




S B ww

LA e e e

e R e

el | ]

.«\\ e e

P wre e -
T ——

I 5 - -
L S T T e e . -
- -

ey

ORIGINAL PRGE 15
- OF POOR

Reference i
| D Registered -
mage Image wJd

/ /
1, ‘f\m | I

| Fully Pracessed - i
| Image, Center

[ el WRS Offset I
] \ | ’

Where:

Py Py Pq, Py

Are the Corners of the
Qverlapping Region of the
Reference Image and the
Registered irnage

Figure 8. --Symbolic Representation of Temporal Registration
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ALty
Typical Overlap Mark
Gtfset, Specified in
Header Bytes 357-360 _'/ =
Fully Processed
Image Data
j[ Cammanr Ovarlapimagery ]R\
The L . f thi Typical Image
e Location of this i K
Cerner Pixel in the Fully Overiap Mar
Processed Image is
Specified in Bytes 325-356 ot 32 Pixels
of the Header \ l {
]F_:OOOQOI...CODOCCQOOOIl.l.ﬂo.....___
e . L 1 Pixel
.
[ ]
32 .
Pixels 3
s Image Overlap Marks
. Facilitate Alignment of
. Consecutive Images in a
. Path.
1 .

-‘—”-'-1 Pixel
Figure 9. --lmage Owverlap Marks and Common Overlapping Imagery
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4,3.3 Ancillary Record

Ancillary records occur only on parﬁiglly processed CCT's (data withouq
geOmetrig corrections applied). The ancillary records contain various kihdé of
correction data which can be applied to the image data to produce a
geometrically correct image. For each image, ancillary information for two mup
projections 1s provided with the first pfojection being either Polar .
Stereographic (PS) or Universal Transvaerse Mercator (UTM) and the second
projection being either Hotine Oblique Mercator (HOM) or Space Oblique Mercator
(SOM). There are a total of 18 anecillary records avvanged on the tape in the

following order:

1. 7Two general ancillary records.
2. Eight PS/UTM map projection records.

3. Eight HEOM/SOM map projection records.

The two general ancillary records contain geometric modeling data. The
first of the two general records contains a set of spacecraft dependent
constants, whereas, the second record conta?ns image dependent spacecraft ‘
parameters. The format and content of the general ancillary records are given

in tables 10 and 1l.

-

The 16 map projection records contain horizontal resampling (HRS) and
vertical resampling (VRS) geomet?ic transformation grids as well as other
projection dependent information. Since the eight PS/UTﬁ and eight HOM/SOM
projection records are identical in format and different only in content, their
forma; and content description are given in a single table 12. Note that table
12 begins with records 5 and 13, due to the occurrence of four prior records —

(file descriptor, header, and two general ancillary) in the leader file.
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Table 10,—General Ancillary Record #1 Format.

- -t
—plimeeris |
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Bytes Type* Description

1-4 B Record number = 3)10.

5-8 B Record type code: byte 5 = 022)8

byte 6§ = 044)8
byte 7 = 022)4
byt:e. g = 022)8

9-12 B Record Length = 3600),q,

13-16 FP Nominal number of pixels per input image
scan line.

17-20 FP Number of scan lines 1n the partially
processed input image.

'21-28 FL Nominal sce.e of inter—pixel distance in
meters per pixel in the partially
- processed input image.

29-36 FL Nominal scale of inter—line distance in
meters per pixel in the partially .
processed input Iimage.

37-40 FP Number of plxels per line of fully

*Denotes field Type:

A = Alphanumeric (ASCII)

N = Numeic (ASCII)

B = Binary

processed output image.

FP, FLS, FL (see figure 7 for explanation)
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Table 10.—General Ancillary Record #1 Format--Continued

Bytes . Type* Description
41-44 FP Number of lines per band of fully
processed output image.
45-52 FL Scale of inter—pixel distance in meters
per pixel in fully processed output image.
53-60 FL Scale of inter—line distance in meters
per pixel in fully processed output image,
61-68 FL Nominal spacecraft altitude in meters.
69-76 FL Nominal input swath width in meters.
77-108 FL MSS mirror wodel coefficients (4
values, 8 bytes each).
109116 FL MSS maximum mirror angle in radiams.
Lid=i24 e FL Scan skew constant {(as a result of
finite scan time).
125-132 . FL . Time between successive MSS mirror
. sweeps in seconds.
133-140 FL Time for the active portion of an MS8S

*Denotes fleld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

mirror sweep in seconds.,

FP, FLS, FL (see figure 7 for explanation)
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Table 10.-—General Ancillary Record #1 Format-—Continued

Bytes Type* Description

141-~148 FL Semi-major axis of Earth ellipscid
(International Spheroid) in meters.

149-156 FL Semi-minor axis of Earth ellipsoid

(International Spheroid) in meters.

157—~164 FL Earth curvature constant {dependent on
spacecraft's nominal altitude and Earth
radius) in meters =2 (one over square

meters).

165-268 FLS MSS sampling delay constants (up to 26
values, one for each detector) measured
in input Iimage along—scan pixel units
(4 bytes each).

269-288 FLS ' MSS band-to-band offsets with respect

to band 1 (Landsat-4) or band 4
e (Landsat-2/3) measured in input image

along—-scan pixel units. For Landsat-4,
3 values, 4 bytes each starting at byte
269 (one value for each of bands 2, 5,
and 4). For Landsat-2/3, 5 values, 4
bytes each (one value each for 5, 6, 7,
B8A and 8B).

*Denotes fileld type:

A = Alphanumeric (ASCII)

N = Numeric (ASCII)

B = Binary

FP, FLS, FL (see figure 7 for explanation)
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Table 1Q.~—General.Ancillary Record #1 Format-—-Continued

Bytes Type* Description

- 289~,600 B Zero Fill (not used).

%Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

4-68

R T I T L 1 e N ane s

Sl

=1 5 O LT



R

Table 1l.—General Ancillary Record #2 Format.

ORIGINAL PAGE _[j-‘g
OF POOR QURE“I-

Bytes Type* Description

1-4 B Record number = 4)10_

5-8 B Record type code: byte 5 = 022)3
byte 6 = 044)8
byte 7 = 022)g
byte 8 = 022)4

9-12 B Record length = 3600)10.

13-20 A WRS path and row numbers: eight

characters in the form "HPPPYRRR”
where PPP = path number, RRR = row

number,

21-28 FL WRY frame center latitude in radians.

29-36 FL WRS frame center loangitude in radians.

37-52 A Spacecraft time of frame center
(Universal time), same format as bytes
109-124 in Header.

53-60 B Zero Fill (not used).

*Denotes field type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
FP, FLS, FL (see Figure 7 for explanation)
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Table 1l.—General Ancillary Record #2 Format—Continued

Bytes Type* Degcription _
" 61-68 FL Scene center latitude in radians.
69-76 FL Scene center longitude in radians.
77-100 FL Scene center in Earth-centered, Earth-fixed
. coordinates in meters (3 values X, Y and Z,
8 bytes each).
101-108 FL Spacecraft heading angle at scene center
(beta) in radians.
109-116 FL Scan line coordinate of scene coanter in
partially processed input image.
117-124 FL Pixel coordinate of scene center in
partially processed input image,
125-132 FL Normalized spacecraft veloclty error
e from nominal at nadir.
133~140 FL Earth rotation velocity at nadir im
meters per second.
141-144 FLS Earth rotation parameter (image skew),

*Denotes fileld type:

A=
N
B
FP,

]

Alphanumeric (ASCII)
Numeric (ASCII)
Binary

in radians.

FLS, FL (see figure 7 for explanation)
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Table ll.--General Ancillary Record #2 Format-—Continued

Bytes Type¥* Description
Spacecraft state vector at scene center:
145-152 FL Pitch in radians,
153-160 FL Roll in radians,
161-168 FL Yaw in radians.
169-176 FL X in ¥m.
177-184 FL Y in Km.
185-192 FL Z in Km.
193-200 FL Delta pitch in radians/sec.
201~208 FL Delts roll in radians/sec. '
209-216.;. _FL Delta yaw in radians/sec.
217-224 FL _Delta X in Km/sec.
225-232 FL Delta Y in Km/s.ec. .
233-240 FL Delta Z in Km/sec.

*Denotes field type:

A = Alphanumeric (ASCII)

N = Numeriec (ASCII)
B = Binary

FP, FLS, FL (see.figure 7 for explanation)
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Teble 11.—General Ancillary Record #2 Format—Continued

Bytes Type* Description
Spacecraft state vecéor at scene center:
241-256 FL Zero fill.
257-260 Fp Total number of control points used in
geometric correction model,
(261-3600) Zero filled for Landsat-2/3. Following
for Landsat—4: .
261-264 FP Number of geodetic control points used
~1n geometric correction model.
265-268 FP Total number of control point
correlations attempted.
269-272 FP Number of correlated control points

*Denotes fleld type:

A = Alphanumeriec (ASCII)

N = Numerie (ASCII)
B = Binary

rejected during modeling process (that
is, outside predefined limits, indicating
an undesirable centrol point for some

reason).

FP, FLS, FL (see figure 7 for explanation)
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Table ll.—Ceneral Ancillary Record #2 Format—-Continued

+

QRICIAL
wHIY

Bytes

Type*

273-276

277-280

281-287

288-312

313-512

513-672

*Denotes field type:

FP

FP

A = Alphanumeriec (ASCII)

N = Numeriec (ASCII)

B = Binary

Description OF POOR Ay ME IS

J.
AL

RMS along—track geometric modeling error
(that 18, how well the geometric model
matched the control point data), in

meters.’

RMS across—track geometric modeling

error, In meters.
Zero fill.

Distribution of control points used. The
number of control points in each zone of
the WRS frame (used in the geometric

correctiocn model) is given (one byte per

zone).

Tdentification of control points used.

Up to 25 control points, each using elght
bytes of the format PBLXXYYY where } =
blank; B = band number 1, 2, 3 or &4;

T = Type (G,5,R;; XX = Zone 01-25;

YYY = Sequence within Scene 001-999.

Zero £ill.

FP, FLS, FL (see figure 7 for explanation)

4-73

-

iy o 7 ms B T

Rl A Rl ke

P ppe P




CARFe T g i e . L
TR s

. b

Table 11,-—General Ancillary Record #2 Format--Continued

N
4

Bytes Type*

Description

673-686 A

687-690 FLS

691-694 FP

e

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

Geometric Correction Parameters

" Ephemeris Data:

Time of the first set of ephemeris
entries of the form:

" YYDDDHHMMSSmmm" where

YY = last two digits of year

DD = julian day of year

HH = Hour

MM = minutes

S8 = seconds

mmm = micro-seconds

Time interval between successive sets of

ephemeris entries (in seconds).

Number of sets of ephemeris entries.

ORIGINAL PAGE IS
OF POOR QUALITY

FF, FLS, FL (see figure 7 for explanation) gfj/%)/ﬂ;{kv

"y - 3%
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ORIGINAL PAGE 1S

Table ll.-—-GCeneral Ancillary Record #2 Format—Continued OF POOR QUALITY

Bytes Type*

Description Ve

r— e

. 65 1142 FLS, FP

1143~1156 A

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Bilnaz,

Up to 16 sets of ephemeris entries, each
set consists of seven values: épacecraft
locarion (x,y,z) in FLS format,
spacecraft velocity (V&, Vy, Vz) in FLS
format and a data quality indicator Q in
FP format. Hhere Q can take on the
values:

0) g ~ corresponding input data—valid.

1)y9 — no corresponding input data.

2) ;o ~ corresponding input data—not

valid.

Coordinate system is Earth-centered,

Earth—fixed.

Attitude Data:

Time of the first set of attitude entries
of the form:

"YYDDDHHMMSSmmm" where

YY = last two digits of year

DDD = julian day of year

HH = hour

MM = minutes

55 = seconds

mmz = micro—seconds

FP, FLS, FL (see figure 7 for explanation)
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Table 1ll.-—General Ancilllary Record #2 Format—Continued ORIGINAL PAéE is
OF POOR QUALITY

Bytes Type* bDescription
Attitude Data:

1157-1160 FLS Time interval between successive sets of

attitude entries, in seconds.
1161-1184 Fp Number of sets of attitude entries.

1165-2124 FLS, FP Up to 60C sets of attitude entries, each
set consists of four values: pitch angle
(radians) in FLS format, roll angle
(radians) in FLS format, yaw angle
(radians in FLS format, and a data
quality indicator Q in FP format.
Where Q can take on the values:

0)10 - valid data.

1) — angular increment data not
valid; replaced by last good
value.

2)10 - angular increment data not

NEE valid; replaced by 0.

3) g ~ no valid drift bias; replaced
by 0. ‘

4) 1o — angular increment data not
avallable; initial attitude
information used. .

5)10 - initial attitude information
not available; replaced by 0.

*Denotes fleld type:
FP, FLS, FL {see figure 7 for explanation)
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Table 1ll.-—General Ancillary Record #2 Format—Continued ORIGINAL PAGE I3

OF POOR QUALITY
Description o

Bytes Type*
2125-2B844 FLS
2845-3012 B
(3013-3204) FLS
3013-3060 FLS
3061-3108 FLS

*Denotes fleld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

Attitude Data.—Continued

Partial derivatives for SOM projection.
There are 12 matrices, each matrix is
3x5. The 12 matrices are partial
derivatives of X and Y with respect to
each of six spacecraft parameters; along-
track location; across-track location,

altitude, pitch, roll, yaw.
Zaro f£111l - not used.

Multiplicative gain and additive (bias)
radiometrle correctlon constants, two
values for erch of six detectors in the
order: Detector 1 multipliczative
conatant, Detector 1l additive constant,
Detector 2 multiplicative constant, etc,
Fields for bands not present are'zero
filled.

Band | multiplicative and additive

radiometric correction constants.

Band 2 multiplicative and additive

radlometric correction constants.

FP, FLS, FL (see figure 7 for explanation)
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Table 1l.-~GCeneral Ancillary Record #Z Format—Continued

i

i nt by ok d

Bytes Type* Description
Attitude Data.—Continued

3109-3156 FLS Band 3 multiplicative and additive

radiometric correction constants,

3157-3204 FLS Band 4 multiplicative and additive

radiometric correction constants.

3205-3600 B Zero fill.

INAL PAGE 1S
gﬁlioon QUALITY

*#Denotes fleld type:

A = Alphanumeric (ASCII)

N = Numeric (ASCII)

B = Binary

FP, FLS, FL (see figure 7 for explanation)
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ORIGINAL PAGE IS

-

OF POOR QUALITY

Table 12.—Ancillary Map Projection Record Formats.

(records numbered 5 through 12 refer to UTM/PS, records

refer to SOM/HOM)

Records 5 and 13

.
,
+ e

numbered 13 through 20

LR S T I T

Bytes Type* Description

1-4 B Record number = 5)10 for UTM/PS; = 13)10

for SOM/HOM.

5-8 B Record type code: byte 5 = 044)g
byte 6 = 044)g
byte 7 = 333)8 for

UTM/PS
355)8 for
SOM/HOM
byte 8 = 022)8

g-12 B Record length = 3600)10.

13-256 «« FPG#** HRS Pixel Cosrdinates (Row numhber 1).

257-260 Line Fill Left Count (Row number 1).

261-264 Line Fi{l1l Right Count (Row number 1).

265-508 HRS Pixel Coordinates (Row number 2},

509-512 Line F1ill Left Count {Row number 2).

~513-516 Lina Fill Right Count (Row number 2).

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

**Each coordinate and grid line fill count (for all rows) is in the Fixed

Point Grid Format (see figure 7).
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Table 12.--Ancillary Map Projection Record Formats-—Continued

Records 5 and 13.—Continued

-

Byten Type* Description

517-768 FPG** HRS Coordinates and Fill Counts (Row
number 3. '

769-3036 HRS Coordinates znd Fill Counts (Row
numbers 4-12).

3037-3600 B Zero Fill (not used).

Records 6 and 14

ORIGINAL PAGE 19

Bytes Type* Description

1-4 B Record number = 6),, for UTM/PS; = 14),
for SOM/HOM.

5-8 B

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary

Record type code: byte 5 = 044)g
byte 6 = 0&4)8
333)8 for
UTH/PS
355)g for
SOM/HOM
byte 8 = 022)4

byte 7

**Each coordinate and grid line fill count (for all rows) is in the Fixed

Point Grid Format (see figure 7).
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Table 12.--~Ancillary Map P tion R tg——
ncillary Map Projection Record Formats—--Continued ORIGINAL PAGE 1S

OF POOR QUALITY
Recordas 6 and l4.--Continued : ‘

Bytes Type* Description
g-12 B Record length = 3600)10.
13-3036 FPG** HRS Coordinates and Fill Counts (Row

numbers 13-24).
3037-3600 B Zero Fill (not used).

Records 7 aund 15

Bytes Type* Description

1-4 "B Record number = 7)10 for UTM/PS; = 15);,
for SOM/HOM.

5-8 B Record type code: byte 5 = 044)8
' byte 6 = 044)g
byte 7 = 333)8 for
UTM/PS
. : . . 355)g for
SOM/HOM
byte 8 = 022)g
9-12 B Record length = 3600)10_
'

*Denotes field type:

A = Alphanumeric (ASCTI)
N = Numeric (ASCII)
B = Binary

**Each coordinate and grid line £ill count (for all rows) is in the Fixed
Point Grid Format (see figure 7).
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Table i2.-—Ancillary Map Projection Record Fermats——Continued ORIGINAL PAGE 13

OF POOR QUIAUITY
Records 7 and 15.—Continued

Bytes Type¥* Description

13-3036 FPG** HRS Coordinates and Fill Counts (Eow
numbers 25-358).

3037-3600 B Zero Fill (not used).

Records 8 and 16

Bytes Type* Description

1-4 B Record number = 8),, for UTH/PS; =
16) ) for SOM/HOH,

5-8 B Record type code: byte 5 = 044)g
byte 6 = 044)g
byte 7 = 333)g for

- UTM/PS
byte 8 = 355)g for
SOM/HOM
9-12 B " Record length = 3600) 4.

13-3036 FPGh* HRS Coordinates and Fill Counts {Row
' numbers 37-43).

3037~-3600 B " Zero Fill (not used).

*Denctes fleld type:

A = Alphanumeriec (ASCII)
N = Numeric (ASCII)

B = Bilnary

#*Fach coordinate and grid lime £ill count (for all rows) is in the Fixed
Point Grid Format (see figure 7).
h=RD
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Table 12.—Ancillary Map Projection Record Formats——Continued

Records 9 and 17

- EORAIR.. e
var DasvaT MITT

ORIGINAL PAct 1o
OF PgoR QUAI:-]#

*D
A
N
B

**Ea

Point Grid Format (see figure 7).

Bytes Type* Description

1-4 B Record number = 9);, for UTM/PS; =

17)yp for 50M/HOM.

5-8 B Record type code: byte 5 = 044)g
byte 6 = O44)g
byte 7 = 333)8 for

UTM/PS
355)8 for
SOM/HOM
byte 8 = 022)g
9-12 B Record length = 3600)4,
13-768 FPG** HRS Coordinates and Fill Counts (Row
numbers 49-51).
769-1020 B Zero Fill (not used).
10%1*1264 FPG** VRS Line Coordinates (Row number 1).’
y .
1265-2972 VRS Coordinates (Row numbers 2-8).
2973-3600 B Zero Fill (not used).

enotes field type:

= Alphanumerie {ASCII)
Numeric (ASCII)

= Binary

ch

coordinate and grid line £ill count (for all rows) is in the Fixed
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Table 12,--Ancillary Map Projection Record Formats——Continued .
ORIGINAL PAGE 19

Records 10 and 18 OF POOR QUALITY
" Bytes Type£ ‘ Description
1-4 B Record number = 10)10 FOR UTHM/PS; =

5-8 B Record type code: byte 5 = 044)g
byte 6 = 044)8
byte 7 = 333)g4 for

UTM/PS
355)8 for
SOM/HOM
byte 8 = 022)g

9-12 B Record length = 3600)10.

13-2940 FPG** VRS Coordinates (Row numbers 9-20}.

2941-~3600" B Zero F1l11l (not used).

Records 11 and 19

Bytes Type* Description

1-4 B . Record number = 11)10 for UTM/PS;
= 19)10 for SOM/HOM. .
*Denotes fileld type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
**Each coordinate and grid line £ill count (for all rows) is iIn the Fixed
Point Grid Format (see Figure 7).
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Table 12.—Ancillary Map Projection Record Formats--Contintéd "

ey Utyrem

ORIGINAL PAGE jg
OF POOR QUALITY

Records 11 and 19.—%ontinued

Bytes Type* Description
5-8 B Record type code: byte 5 = 044)8
byt:e 6 = 0[44)8
byte 7 = 333)8 for
UTM/PS
355)8 for
SOM/HOM
byte 8 = 022)g
y-~12 B Record length = 3600)10.
11
13-2940 FEGH#* wRS (opordinates tRow numbers 21-32).
2941-3600 B Zero Fill (not used).
Records 12 and 20
Bytes " Type* Description
1-4 ) B Record Number = 12),4 FOR UTH/PS

. ! ' = 20);q for SOM.

*Denotes fleld type:
A = Alphanumeric (ASCII}
N = Numeric (ASCII)
B = Binary
**Each coordinate and grid line £fill count (for all rows) is in the Fixed
Point Grid Format (see figure 7).

4
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Table lz.mAncillar){ Hap Project Record Formats~~-Continued ORIGINAL PAGE I8
OF POOR QUALITY

Records 12 and 20.~—Continued

Bytes Type* ‘Degcription

3087-3088 B Offset of WRS center from fully
processed image center pixel (in pixel
units). Displacement.of the WRS
designation with respect to the picture
center pixel (scan line 1492, pixel
1774). Most significant bit indicates
the sigi; ‘0" = positive with WRS
center to right of picturé center and
1" = negative with WRS center to left

of plcture center.

3089-3108 A Temporal Regilstration Scene
Identification. Same format as bytes
241-260 of Header.
31093140 B Scan line and pixei numbers for
et temporal registration marks for
referenced image and current image
(image under processing, see Header

bytes 261-324 and figure 8).

3141-3156 B Overlap Data: scan line and pixel
numbers (in binary) of the four overlap
marks as given in Header byres 325~356,
table 8.

*Denotes field typa:

A = Alphanumeric (ASCII)

N = Numeric (ASCII)

B Binary

FP, FL, FLS (see figure 7 for explanation)
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Table 12.—Ancillary Map Project Record Yormats——Continued
ORIGINAL PAGE_:_%
OF POOR QUALI
Records 12 and 20.~—Continued

Bytes Type¥ Description

3157-3160 B Actual number of tick marks. One byte
for each edge: top, left, right and
bottom,

3161-3168 B Input sample value nf four corner
points in output image (band
independent).

3169-3176 FLS Image Orientation Angle — orientation
of map projection coordinate system

with respect to center line of fully

processed image in radians.

NSWEEPS -~ number of sweeps prior to scene
center «t. which the HRS, VRS grid points

3177-3178 B

begin.

3179-360Q . B Zero Fill (no& used).

*Denotes fleld type:

A = Alphanumeric (ASCII)

N = Numeric (ASCIY)

B = Binary

FP, FL, FLS (see figure 7 for explanation)
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4.3.4 Annotation Record

The annotation record data contain the alphanumeric information printed by
the film recorder at the bottom of the film product and the tick mark | .
information that surrounds the corrected and framed image. For partially
processed data, there will be two annotation records, the first with tick marks
given in either the UTM or PS5 formats and the second with tick marks given in

either the SOM or HOM formats. The format of the annotation record is given in

table 13 .

Segment C /bytes 413-3600) of the annotation record contains tick mark
coordinates in either UTM, PS5, SOM, or HOM projectlion formats. As indicated in
header bytes 226-~228, it may also include tick mark coordinates in

latitude-longitude format with one tick mark coordinatervalue for each of the

top, left, right and bottom tick mark zones (see figures 10, 11 and 12 for

allowad tick mark Fformats).
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Table 13.~—Annotation Record Format

ORIGINAL PAGE i3
OF POOR QUALITY

Description

B.

Bytes Type*
Record Introduction

1-4 , B
5-8 B
9-12 B
Image Annotation Data

13-20 A

21-37 . A

*Denotes field type:
A = Alphanumeric (ASCII)

N = Numeric (ASCII)
B = Binary

Record number = 3)10 for files
preceeding fully processed image data:
= 21);q and 22),4 for files preceding
partially processed image data.

Record type code: byte 5 = 022)8
byte & = 333)4
byte 7 = 022)g
byte 8 = 022)g

Record length = 3600)10.

Day, month and year of image
acquigition: 8 bytes of the form
“DDMMMYYP"” where MMM is a standard
alpha abbreviation for month (ASCII).

Image format center — latitude and
longitude of the center of the MSS
image format In degrees and minutes;
for example “CHN33-05/W115-18".
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Table 13.--Annotation Recerd Format--Continuecd

Bytes Type*

Description ORIg

B. Image Annotation Data—Continued

38-46 A
47-63 A
64~73 ¢

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

WRS path and row identifier and orbital
direction indicator: of form
"XPPP-RRRP" where X indicates
ascending (A) or descending (D) node,
and PPP-RRR indicates WRS pach & row

numbers.

Nominal WRS center latitude and longitude;
for example: “NPN33-03/W115-42".

Sensor (MSS) and spectral band
identification code of the form
"SBEBBBBBN" where:
S = sensor, coded 'M'
BBBB = Band by position, e.g., B2HB
indicates band 2
N = node; 'A' for ascending, 'D' for

descending
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Table l13.—Annotacion Record Format-—Continved

Bytes Type* Description
ORKHN .
A .
OF PooRL PAGE ;o
B. Image Annotation Data—Continued QUﬂanr
74-87 A Sun Angles — the sun elevation angle

and sun aximuth angle measured
clockwise from true North at time of
midpoint of MSS frame is specified to
the nearest degree (blank for ascending
node coverage), for example

“SUNKEL30BACLS".

(88-99) Processing Codes. These codes apply to
the gecometric correction matrix values
and to the final geometrically

corrected image data, and are as

. follows:
*Denotes fleld type:
A = Alphanumeric (ASCII)
= N = Numeric (ASCII)
1 B = Binary
492
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Table 13.~—Annotation Record Format--Continued

ORIGINAL PAGE I3
OF POOR QUALITY

Bytes Type*

Description

B. Image Annotation Data—Continued

88 A

a9 A

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCIIL)

B = Binary

Defines the type of geometric correction

applied to the data:

"U" = uncorrected (engineering test mode)

llsll

" Gn

Blank

4-93

system level corrected (Systematic
Correction Data (SCD) only, no
control point correction applied)
geometrically corrected based on
geodetic information (no temporal
registration performed since
geodetle control points used were
not from a single reference im.ge)
temporal registration to a single
reference image (reference image
corrected using geodetic control
peints)

temporal registration to a single
reference image (no geodetic
information available when

correcting reference image)
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Table 13.——Annotation Record Format?—COntinued

- R et e
healiCIE e L O

ORIGINAL PAGH [.3
OF_POOR QUALITY

Bytes Type*

Description

B. Image Annotation Data——Continued

90 A
91 A
92 A
93 ) A
94 A

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCIIX)

B = Binary

Defines the map projection:

“"P" = Polar Stereographic projection

“§" = Space Oblique Mercator projection

"U"” = Universal Transverse Mercator
projection

"H" = Hotine Oblique Mercator projection

Indicates the resampling algorithm
applied:

"C" = cublc convolution

"N" = nearest neighbor

"B" = geometrically uncorrected imagery

Indicates the type of ephemeris data
used to compute the geometriec correction
matrices:

"pP" = predictive

"D" = definitive

"G" = Global Positioning System (GPS)

4-94
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Table 13.—Annotation Record Format-—Continued

YAl
Bytes Type* Description OF pn.* P‘Gr ‘
U
B. Image Annotation Data——Continued
95 A Gives the processing procedure:

"N" = normal processing procedure
"A" = abnormal processing procedure

(engineering test moda)

96 A Blank (¥).

97 A . Indicates the sensor gain:
"H" = high gain

L™ = low gain

28 A - Shows the type of MSS '
transmission:
1] = linear mode

2 = compressed mode

99 = ¢ A Blank (B).
100-112 A Agency and Project .identification:
. | ' alpha characters, coded
“NASABLANDSAT®".

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary
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Table ;#).-—Annotation Record Format--Continued

Bytes Type*

Description

B. Image Annotation Data-—Continued

113-127 A

128-412 B

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numerie (ASCITI)

B = Binary

 ORIGINAL PAGE IS
OF POOR QUALITY

Frame identification number - each
image or frame will have a unique
identifier which will contain encoded
Information consisting primarily of
time of acquisition (Universal Time)
relative to launch. Its format 1is
E-NDDDD-HHMMS-B and 1is interpreted as
follows:
E = Encoded project identifier
N = Landsat mission number
pPDDD = Day number relative to
launch, et time of observation
HH = Hour at time of observation
MM = Minute at time of
observation
S = Tens of seconds at time of
cbservation
B = Band identification code:
1, 2, 3 or 4 for Landsat—4;
4, 5, 6, 7 or 8 for Landsat-2/3

Zero Fili (not used),
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Table [3.—Annotation Record Format—Continued

LI L B L R

N

v my

ORIGINAL PAGE 1S
OF POOR QUALITY

—ve

Bytes

Type*

Deseription

C.

Tick Mark Coordinate Data

413-556
557-812
813-976
977-1212
1213-1275
1276-1612
1613-1772
1773-2008
2009~2071"
20722408
2409-2552

2553-3600

B,A

B,A

B,A

B,A

B,A

Top edge tick mark data.

Zero F1ll (not used).

Left side tick mark data, first.

Zero Fill (not used).

Left side tick wmark data, concluding.
Zero Fill (not used).

Right side tick mark data, first.
Zero Fill (not used).

Right side tick mark data, concluding.
Zero Fill {(not used). '

Bottom edge tick mark data.

Zero Fill (not used).

*Denotes field type:

A = Alphanumeric (ASCII)

N = Numeric (ASCII)

B = Binary
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UTM Tick Mark {ASCIl Notation) O?_.R"GW Lp
x| x| ¥1o s {v|v]v
o—— N\ — J N —
A 4

A4

Y
Either N for Northing (Sides) or

3 Blanks (Trailing Biairk Format)

Coordinate- Ranges from 000 to 995 in Increments of

5: Scale Factor is 104m (Therefore, Value
Shown Represents 350,000m)

E for Easting (Top and Bottom)

Binary Location of the Tick Mark:
Either Pixel Number for Top or Bottom Edge
or Line Number for Left ar Right Side

Poiar Stereographic Tick Mark {ASCIl Notation)

X

X X Y

-+

0

3 5 VIV

\.__V_.../\_V_JL.__./\.._._V___/L._.\V_,._J

v

h 4

2 Blanks [Trailing Blank Format}

Coordinate-Same as in UTM

Quadrant Sign of Coordinate

Either X or Y, Both Can Appear on Any Edge

Binary Location of Tick Mark-Same as in UTM

L

Figure 10. --Annotation Tick Mark Farmats for UTM and PS
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ORIGINAL PAGE 1S
OF POOR QUALITY

SOM/HOM Tick Mark (ASCIH Notation)

X X H 0 3 ] v Y Vv
\ /s RN ' — Y
8 4
3 Blanks (Trailing Blank Format)
Coordlnate Same as in UTM

¥

Either V for Top and Bottom or tJ tor Sides

v

Binary Location of Tick Mark-Same as in UTM

Figure 11, --Annotation of Tick Mark Formats for SOM/HOM
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ORIGINAL PAGE 19
OF POOR QUALITY

Latitude, Longitude Tick Mark

3 0 |- 4 5

N ——t ——— e e

2 ASCIll Numbers Indicating Minutes to the Nearest
Quarter Degree of the Geodetic Coordinate {e.q.,
45" for .75 Degrees!

A Constant ASCIl “Dash”

!
Number of Integrai Degrees {In ASCIHl) of the
Geodedtic Coordinate (for example, “*030°° for 30 Degrees)

I
ASCII Coordinate Character Indicating Narth or
South Latitude or East or West Longitude

I
Binary Location of the Tick Mark:
Either Pixe! Number for Top or Bottom Edge or Line

Number for Left or Right Side

Figure 12, --Annotation Tick Mark Formats for Latitude and Longitude
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ORIGINAL PAGE 1S
OF POOR QUALITY
4.4 Image File

The image file 18 composed of a file descriptor record and image data
records. It follows the leader file as i1llustrated in figure 5. The image file
contains the actual image data, along with data format information and per-line
support data such as quality codes, fill pixel counts, and scan line

identifications.

4.4.1 File Descriptor Record

The file descriptor recnrd 1is the first record of each image file, and it
introduces that file. The image file descriptor record variable segment (bytes
181-448) gives the number and length of the image records; describes the data
format in terms of the pixel group, the data ~ontent, and the overall image; and
glves the location of significant data fields in the record prefix and suffix,
Specific field locator information in bytes 297 thro&gh 448 is given 1n a series

of 8-byte codes each of which are structured as follows:

Bytes Description
1-4 The byte number within the prefix or suffix of the first byte of
the field.
5-6 The length, in bytes, of the field.
7 Coded "P" or "§" indicating that the information 1s in the scan
line prefix or sﬁffix, respectively.
8 Indicates the type of data in the field. Codes "A"™ for

alphanumeric; "N" for numeric; "B™ for binary.

The format of the image file descriptor record is given in table 1l4.

4-101
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Table 14.--The File Descriptor Record Format for the Image File.

n CTITE R
CRIGINAL PAGE IS
OF POOR QUALITY

Bytes Type* Description

1=4 B Record number = 1)10

5-8 B Record type code: byte 5 = 077)g

byte 7 = 022)g
byce 8 = 022)g

9-12 B Length of this record = 3600)10.

13-14 A ASCII/EBCDIC flag for this file = "Ap"
indicating ASCII., (EBCDIC not
available.)

15~16 A Blanks.

17-28 A Control document numbexr for this
embodiment (i.e., this document's number)

29-30 e A Control document number for this

*Denotes fiield type:

A = Alphanumeric (ASCII)

N =~ Numeric (ASCII)

B = Binary

embodiment revision number (i.e., this

documents roavision number).

4-102
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Table l4.~~The file Descriptor Record Format for the Image File--Continued

Bytes - Type*

Description ORIGINAL PAGE IS

31-32 A

33-44 A

45-43 N

49-64 A

65-68 ¢ A

"69-76 N

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

OF POQOR QUALITY

File design descriptor revision letter:

. 2=bytes giving the revision letter of

the file format (as opposed to revisions
which affect the control document
without affecting the file Fformat).
Coded "PA" unless this record format 1is
modified,

Software release number for this file.

File number: sequence number of this
file within the logical volume. The
volume directory file is not included

in this count.

File identification: same as file
pointer record, bytes 21-36.

Record sequenca and location type flag:
always coded "FSEQ” indicating a fixed

record lcration of record numbers.

Sequence number location: always coded
"BBBEBBBL" indicating that record number

starts in record byte one.
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. Table l4,—The File Descriptor Record Format for the Image File--Continued

e g o
—— i g ] =

-, -y

»

Description

Bytes Type*
77-80 N
81-84 A
§5-92 N
93-86 N
a7-100 4
101-108 N

#Danotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCLI)

B = Binary

Sequence number field length: always
coded "PYP4" Iindicating a 4 byte record
number fileld.

Record code and location type flag:
always coded "FTYP" indicating a fixed

record location of the type code field.

Record code loecation: always roded
"PHRPEPP5" indicating that record code

starts In record byte five.

Record code field length: always coded
"¥BP4" indicating a 4 byte record code.

Record length and location type flag:
always coded "FLGT" indicating a fixed
record location of the record length
field.

Record length location: always coded

“PBEBPEPE9” indicating that record length

field starts in record byte nine.

4~-104
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Table 14.—The File Descriptor Record Format for the Image File--Continued

Bytes Type*

Deseription 5;." L PAGE. (3

109-112 N

113 A

114 A

115 A

116 A

117-180 A

*Denotes fileld type:

A = Alphanumeric (ASCIX)
N = Numeric (ASCII)

B = Binary

TY

Record length field length: always
coded "BBP4" indicating a 4 byte record
length field.

Flag indicating that data interpretation
information is included within file
descriptor record: coded "N" indicating
NO.

Flag indicating that data interpretation
information is included within records
other than the file descriptor record:

coded “N".

Flag indicating that data display
information is inecluded with the file

descriptor record: coded "N”.

Flag indicating that data display
information 1is iIncluded within the file
in record(s) other than the fille

descriptor: coded "N".

Reserved segment (Blank filled).
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Table 14.=-The File Descriptor Record Format for tha Iwmage File--Continued

E)‘Rlumnt-PAGE‘f‘!s

lytes Typek Dancription

181-186 N Nuwbar of image recovds = 2983),q4 for
fully processad BSQ; = 2&00)10 for
partially processed BSQ; = 11,932)10
for fully processed Landsat-2/4 BIL;
» 14,915) 4 for fully processed Landsat-3
BIL; u9600)10 for partially processad
Landsat=2/4 BIL; = 12,000) 4 fox
partinlly processed Lawdsat-3 BIL.

187-192 N Image record length = 3600),q.

193-216 A Resavvad (blanks).

Plxel Group Data

217-220 N Numbar of bits par pixal = §.
221-224 N Numbar of pixaels par data group = 1.
225-228 N Number o; bytes per data group = l.
22§~232 A Justification and order of pixels *

within data group: coded "RJLR".

*Denotes flald type:

A = Alphanumaric (ASCIYL)
N » Numeric (ASCLY)

B = Binary

4-1006
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Table 14.—The File Descriptor Record Format for the Image File~—Continued

Bytes Type*
233-236 N
237-244 N
245-248 N
249-256 N
257-260 N
.261-264 N
265-268 N

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

Description .

Image Data in this File

Number of (images) bands = 1 for BSQ; =
4 for Landsat-2/4 BIL; 5 for Landsat-3
BIL.

Number of lines per image (excluding
border lines) = 2983 for fully processed
image data; = 2400 for partially

processed image data.

Number of left border pixels per line:

coded zern indicating no constant border.

Number of image pixels per line
(includes pad pixels).

Number of right border pixels per
line: coded zero indicating no

constant border.

Number of top border lines: coded zero

indicating no constant border.

Number of bottom border lines: coded

zero Indicating no constant border.
]

ORIGINAL PAGE IS
OF POOR QuALITY
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Table l4.~—The File Descriptor Record Format for the Image File~-Continued

Description ORIGINAL GE IS

Bytes Type*
Image Data in this File——Continued
269-272 A Interleaving indicator coded "BSQ¥"
or "BILB".
Record Data in this File
274-274 N Number of physical records per line = ].
275-276 N Number of physical records per
multispectral line fin this file = 4)10
i1f Landsat-2/4 BIL; = 5)10 if Landsat-—3
277-280 N Number of bytes of prefix data per
record = 12)10.
281-288 N Number of bytes of image data per
record = 3548)10 (includes pad pixels).
289~-292 N Number of bytes of suffix data per
record 28)10 (note that suffix is
“p* filled for fully processed imagery)
293-296 A Blanks

*Denctes field type:

A = Alphanumeric (ASCII)

N = Numeriec (ASCII)

B = Binary

4—~108
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Table l4.~~The File Descriptor Record Format for the Imzge File—-Continued

aﬂ 5

Description

oF POV

Prefix/Suffix Data Locators:

Scan line number locator: coded

2

"H¥B1b2PB" for fully processed image data

or blanks for partlially processed image

Image (band) number locator: coded

blanks for fully processed image data or

"PBL1B1PB" for partially processed
image data.

Time of scan line locator: coded

blanks for fully processed image data or

"PBPLI0PA" for partially processed

image data.

Left-f1i1l count locator: coded blanks
for partially processed image data,
"HY¥B5P4PB" for fully processed image

Bytes Type¥
297-304 A

data.
305-312 A
313-320 A
321-328 A

data.
329-336 A

Right—£fill count locator: coded blanks
for partially processed image data,
"¥BYIB4PB" for fully processed image

nmc;\NP“' \\AL\"“‘

data.
*Denotes field type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
4-109
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Bytes Type# Description (ﬁ“emggﬂ QU

*D
A
N
B

Prefix/Suffix Data Locators—Continued
337-368 A Blanks

Scan line quality code locator: coded,
"¥PH3¥2PA" for fully processed

image data or "YBB4¥1SB™ for partially
processed Image data.

369-376 A

377-384 A Calibration information field locator:
coded blanks for fully processed
image data or "BPBSK6SB" for partially

processed image data.

385-392 A Gain values field locator: coded blanks
for fully processed image data or
"pP13¥2SB” for partially processed
image data.
393-400 ... A Bias values field locator: coded blanks
for fully processed image data or
"¥B17¥2SB" for partially processed
image data.

401-432 A Blanks

enotes field type:

= Alphanumericr(ASCII)
Numerie (ASCIY)

= Binary

il

4-110
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Bytes Type* Description ° cﬁé VCﬁﬁs

ei
Prefix/Suffix Data Locators—~Continued

433-436 N Number of left #4111l bitg within pixel:
coded "BBBL".

437-440 N Number of right £1i1l bits within pixel:
coded “"HRHC",

4541-448 N Maximum data range of pixel values:
coded “PBBBBL27".

449-3600 A Blanks.

*Denotes field type:

A = Alphanumeric (ASCIIL)
N = Numeric {ASCII)

B = Binary

4-111
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4,4.2 Image Data Records . (

An image data record contains one scan line of MSS imagery plus ussociated
support data such as calibration, pad pixels, and quality. The 12 bytes of. ‘
standard record introductory data (record number, record type code and record
lengih) are followed by a 12-byte scan line identifier. The scan line 1.
identifier has a different format depending on whether the ilmage data have or -
have not been geometrically corrected. The scan line identifier is followed by
image data, and these are followed by support data when the image has not been
geometrically corrected. The per—scan—line support data are defined in the file
descriptor record variable segment and described in the header record, as are
the length, justification, and pixel content of image data groups, It should be "o
repeated that end-of-line support (suffix) data only accompany data that do not
have geoﬁetric corrections applied; the support—data section of geometrically
corrected image data is zero—filled (that is, not used). The format and content o
of the image data record are given in table 15 for geometrically uncorrected

image data (CCT-AM) and table 16 for geometrically correctsd image data

(CCT-PM). =

ORIGINAL PAGE IS ' i
. " OF POOR QUALITY )
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Table 15.-——Tmage Record Format for Geometrically Uncorrected Data (CCT-AM).

{
L}
1
E————

Bytes Type¥*

Description

%2

A. Record Introduction

14 B
5-8 B

9-12 B

B. Prefix Data

13-22 A

23 B

*Denotes fileld type:

A = Alphanumeric (ASCII)
N = Numeriec (ASCII)

B ‘= Binary

-

Record number = 2)10 for lst image
record and incremented by one faor each

subsequent record.

Record type code:
byte 5 = 355)g
byte 6 355)8
byte 7 = 022)8
byte 8 = 022)8

Record length = 3600),4,

Scan line time in the form:
"DDDHHMMSST™ where

DDD = day of year

HH = hour

MM = minutes

SS = seconds

T = tenths of second

Band indicator.

ORIGINAL PAGE 15
OF POOR QuALITY
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Table 15.-—Image Record Format for Geometrically Uncorrected Data (CCT-AM)—

Continued

ORIGINAL PAGE IS

Bytes Type¥*

OF POOR QUALITY
Description ‘

B. Prefix Data—Continued

24 B

C. Image Data

25-~3572 B

D. Suffix (Support) Data

3573~3574 B
3575 B
3576 B

*Denotes field type:

A = Alphanumeric (ASCIL)
N = Numeric (ASCII)

B = Binary

Scan line count reset to 1 every other
wirror sweep cycling 1-12),4 throughout

image.

Image pixels.

Original line length — the actual number
of pixels in the original geometrically

uncorrected image scan line.

Time Code Indicator — contains a 1)10
1if time code in SLID was calculated
(i.e., was not obtained from video dzta

stream) otherwise zero.

Quality Code:

0)10 - Good Quality

1)10 - Not used in Landsat &
2)yg ~ Filled line on Input
3)10 — Filled line on Output

4-114
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Table 15.-—Image Record Format for Geometrically Uncorrected Data {CCT—~AM)-—

Continued

Bytes Type* Description PR\ P‘:‘f&‘ vy

D. Suffix (Support;) Data—Continued ' of 0

3577-3582 B Selected Calibration Wedge Vaiues
(CWVv's) ~ six 1 byte binary numbers; one
for each Calibratiion Wedge sample
(Binary values ranging from 0 to 63).

3583 ' B Nominal Cal. Indicator of Calibration
Wedge substitution: of the form
ﬁﬁx1x2x3x4x5x6 where bits X; thru Xg
are flags for each wedge sample, e.g.,
00000100 indicates that sample #4 was

replaced by a nominal value.
3584 B Zero fill.

3585-3586 B Calibration Wedge Gain Value applied in
' the radiometric correction process. A
16-bit binary number** with bit 15 being
the left-most bit and bit 0 the right-
most. The' value has a fixed binary
point between bits 10 and 9.

3587-3588 B Zero £i11.

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeriec (ASCII)

B = Binary

**Negative numbers (bit 15=1) are represented in two's complement form.
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Table 15.~~Image Record Format for Geometrically Uncorrected Data {CCT—AMN)-—

Continued -
‘ PREE-12 g
Bytes Type* Description QR\G\N&‘; QuAL\TY
oo
" Do Suffix (Support) Data--Continuecd OF ¥
3589-3590 B Calibration Wedge Bias Value applied in

the radiometric correction process. A
16-bit bLinary number** with bit 15 the
left-most bit and bit @ the right-most.
The value has a fixed binary point

between bits 2 and 1.

3591-355%2 B Zero £111 : e

(3593-3600) Zero filled for Landsat-2/3. Following
for Landsat-4:

35933594 B Histogram Gain Value - (same format as
Calibration Wedge Gain Value).

3595-3596. . B Zero £111

3597-3598 B ' Histogram Bias Value - (same format as
Calibration Wedge Bias Value). -

35993600 B Zero fill ST -

*Denotes fleld type:
A = Alphanumeric (ASCII)
N = Numeric (ASCII)
B = Binary
**Negative numbers (bit 15=1) are represented in two's complement form.
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Tably 16.=-Image Recowxd Formnt for Geomatrically Covrected Data (CGCT-PNM).

Hytan Typan

Description

A. Raecord Introduction

1=4 B
=8 B
9-12 B

B. Prefix Data

13-14 B
15_16 et A
17-20 I}
2124 B

*Donotus flald typa:

A = Alphanuwmeric (ASCII)
N = Numerie (ASCYI)

B = Bloacy

Rocord wumber = 2)10 for lut racord
incremented by ona for aach subsequant
record.
Racord typa coda:

byte 5 = 353)g ORIGINAL PAGE 1S

byte 6 = 355)g OF POOR QUALITY

hyta 7= 022)8
byta 8 = 022)8

Rocord Zength = 3600),4,

Sean line count, 1-2983),q

Scan line quality code of the form:
"QW" = CGood Quality
"Ql"™ - Syutheticnlly gencratad on input

(not used in Landsat 4) .

Q2 T Filled line on Input
"QA" = Fillled line on Outpuc

Loaft £11l pixel counc.

Right £ill pixel count.

h=-=117




Table 16.~~Image Record Format for Geowetrically Corrected Data (CCT-PM)—

Continued
Bytes Type® Description
€C. Image Data
ORIGINAL PAGE IS
OF POOR QUALITY
25-3572 B , Imnge pixels.

D. Suffix (Support) Data

3573-3600 B Z2ero fill.

*Denotes fileld type:

A = Alphanumeriec (ASCII)
N = Numeric (ASCII)

B = Binary

4-118
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4.5 Traller File

The trailer file follows the image data file. The trailer file is
composed of a file descriptor record and one trailer record in the case of BSQ

or one traller record for each band in the case of BIl.

A trailer file descriptor record (the first record of each trailer file),
introduces and describes the trailler file. The general record format and

content of the trailer file descriptor record is given in table 17.

Following the file descriptor, the trailer data records provide space for
user information and/or control fields. The first 12 bytes are the standard
introductory data (record number, record type code, and record length). The

format for a trailer record is given in table 18.

4-119




* Table 17.~—The File Descriptor Record Format for the Trailer File.

Bytes Type* Description

1-4 B Record number = 1)10.

5-8 B Record type code: byte 5 = 077)g

byte 6 = 300)8
byte 7 = 022)8
byte 8 = 022)g

9-12 B Length of this record = 3600)10.

13~-14 A ASCIL/EBCDIC flag for this file = "Ap”
indicating ASCII (EBCDIC not available).

I15-16 A Blanks.

17-28 A Contrnl document number for this
embodiment (i.e., this document's
number),

29-30 o A Control document number for this

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCIIL)
B = Blnary

embodiment revision number (i.e.,

this documents revision number).

ORIGINAL PAGE 1S
OF POOR QUALITY
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Table 17.-~The File Descriptor Record Forwat for the Trailer File—Continued

Bytes

Type*

Description
£ oF-#0

31-32

3344

45-48

49-64

65-68 ...

*Denotes fleld type:

A

A = Alphanumeric (ASCII)

N = Numeric (ASCII)

B = Binary

File design descriptor revision letter:
2-bytes giving the revision letter of
the file format (as opposed to revisions
which affect the control document
without affecting the file format).
Coded "PA" unless this record format is

modified.
Software release number for this file.

File number: sequence number of this
file within the logical volume. The
volume directory flle is not included

in this count.

File identification: same as flle
polnter record, bytes 2]1-36.

Record sequence and location type flag:
always coded "FSEQ" indicating & fixed

record location of record numbers.
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Table 17.—The File Descriptor Record Format for the Trailer File—-Continued

PO

Scquence number locdgion: always coded
"BPPPPBEB1" indicating that record number

coded "PPP4" indicating a 4 byte record

record location of the type code field.
“BEPEBBRS” iadicating that record code
starts in record byte five. .

Record code field length: always coded
"¥¥B4" indicating a 4 byte record field.

Bytes Type* Description
. ‘\}'
69-76 N
starts in record byte one.
17-80 N Sequence number fileld length: always
nunber field.
81-84 A Record code and location type flag:
always coded "FTYP" indicating a fixed
85-92 N Record code location: always coded
93-96 N
97-100 A Record length and location type flag:

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

4-122

always coded "FLGT" indicating a fixed
record location of the record length .
field. -

ORIGINAL PAGE IS
OF POOR QUALITY




Bytes Type*

TG —quRer
Description Cf; SoOR Q

101-108 N

109~112 N

113 A

114 A

115 A

*Denotes field type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary

oF

Record length location: always coded

"FBEBBEB9” indicating that record length
field starts in record byte nine.

Record length field length: always
coded "PBB4" indicating a 4 byte record
length field.

Flag indicating that data interpretation
information is included within file
descriptor record: coded "N” indicating
NC.

Flag Indicating that data interpretation
information is included within records
other than the file descriptor record:

-coded "N".

Flag indicating that data display
information is included with the file

descriptor record: A coded "N".

4-123




ot e

1} ‘.--

Table 17.--The File Descriptor Record Format for the Trailer File--Continued .

Bytes Type* Description

116 A Flag indicating that data display .-
information 1s included within the file

in record(s) other than the file

descriptor: coded "N".
117-180 A Reserved segment {Blank filled)}.
181-~186 N Number of trailer records = 1)10 for
BSQ, 4)10 for Landsat-2/4 BIL, or 5)10
for Landsat-3 BIL.

187-192 N Trailer record length = 3600)10

193-3600 Reserved (blanks)

*Denotes fileld type:

A = Alphanumeric (ASCII)
N = Numeric (ASCII)

B = Binary
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Table 18.--Trailer Record Formac

Bytes Type* Description
-4 B Record numbex = 2)10 (also records 3,
4, 5 and/oxr 6 if BIL).
5-8 B Record type code: byte 5 -'022)3
byte 6 = 366)8
byt:e 7 = 022)8
byt:e 8§ = 022)8
9-12 B Record length = 3600)10.
13 A Flag indicating last scene (cach image)
in a data acquisition interval:
l.N.. = No
"Y" = Yes
14-3580 B Zero f111.
3581—358?1 A Destriping indicator:
"N" = none applied
"Y" = applied.
3583-3584 A Units of following contrast stretch

*Denotes fileld type:
A = Alphanumeric (ASCIX)

N = Numerie (ASCII)
B = Binary

values:
“P" = percentage

“G" = gray levels.

4-125
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Table 18.—Trailer Record Formut-=Continued

Bytes Type* Description

3583-3588 B Minimum cut-off value of contrast stretch )
3589-3592 B Maximuz cut—off value of contrast stretch
3593~3596 B Radiance value used for atmospheric

scattar compensation (haze bias value).

3597 - 3600 B Edge enhancement kernecl size X,Y. Two

values two bytes ecach.

*Denotes field type:

A = Alphanumeric {ASCILI)
N = Numarde (ASCII)

B = f#inary

4-126
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4.6 Null Volume Directory File

The file which terminates a logical volume is the-null volume directory
file. This file is referred to as "null™ because it defines a non-existant
(empty) logical volume, This file consists of a volume descriptor record only,

The format and content of a volume descriptor record is described in section

4.2.1.
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. ORIGINAL PAGE 1S
5.0 APPLICABLE DOCUMENTS OF POOR QUALITY

American National Standards Institute, 1973a, Recorded Magnetic Tape for

Information Interchange (800 CPI, NRZI): ANSI X3,22-1973.

American National Standards Institute, 1973b, Recorded Magnetic Tape for

Information Interchange (1600 CPI, PE): ANSI X3.39-1973.

Landsat Ground Station Operations Working Group, 1979, The Standard CCT Family

of Tape Formats: LGSOWG Doc. CCB-CCT-0002-C.
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