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INPE TM CCT FORMAT (SUMMARY)

Prepared for the 3rd LTWG Meeting (October, 1982)

1. General Guidelines Followed:

- member of the Standard Family of Tape Formats

- suitable for different user applications.

- compatible with other countries' formats

As a result, the format came out similar to NASA and CCRS

formats, closer to CCRS.

2. Product Characteristics

- one quadrant of a standard WRS scene, from one to seven bands in

any combination; a full-frame CCT is optional but intended for

internal use only.

- BIL or BSQ at 800 or 1600 bpi.

- reverse scan inverted; detector and band offsets compensated

through pad pixels.

no resampling performed; both raw PCD and processed geometric data

included in the header file to allow user processing at different

levels.

- video data radiometrically corrected or not; radiometric elements

included in the header file to allow user radiometric processing

if desired.

3. Product Organization

Besides the Volume Directory Files, used as recommended

in the Standard, the INPE TM CCT has:
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- One Header File containing

• Interval-related data

• Radiometric elements

• Temperature data

• Raw Attitude and ephemeris data

• Raw jitter measurements

• Processed ephemeris data

• Map projection data (SOM or UTM)

• Pixel-to-geographic coordinates correspondence model

• Radiometric calibration data

• Annotation data

- One (BIL) or up to seven (BSQ) Imagery Files containing records with

• Prefix data (scan line no., time code, fill pixel counts)

rr Image data in 8-bit unsigned bytes

• Suffix data (scan line quality, etc)

There is no Trailer File in this Format.

4. Quadrants Definition

Quadrants are numbered counterclockwise form upper right;

there is no overlap between quadrants and the scene center is considered

as being on pixel 3245 of band 1 at line 3089. This is the uppermost-

leftmost pixel of quadrant 4. INPE intends to use 5 additional "quadrants"

centered in intermediate positions among the 4 first quadrants, the

last one being centered on the full scene center.
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1,1 DOCUMENT PURPOSE

This document defines the format of the com p uter compatible
tapes (CCT) which contain Thematic Ma pp er (TM) imaser y data
acauired from the Landsat D and D Prime satellites b y the INSTITUTO
DE PESQUISAS ES p ACIAIS (CNPo~INPE/BRAZIL),

The INPE Landsat TM AT p roduct format is based on the "LGSOWG
CCT format CCB document :	 The standard CCT famil y of tape /
formats ^ " This standard was develo p ed bw the CANADA CENTRE FOR /REMOTE SENSING and it is beins used as a reference b y the Landsat
Technical Workins Grou p , The main objective of this standard is to
allow the p,oy interchn g e of data from various remote sensind
scVrces, ahl	 in p articular y the international interohanse of*
LANDSAT imaker y data. '

1 ^ 2 DOCUMENT ORGANIZATION

Cha p ter 2 describes the p h y sical and Iosical orwanization of
the INPE Landsat TM CCT p roduct, acco p dindl y tp Processin g oPtions |
like interleavin g format, number of s pectral bands, ta p e density

,etc, ^
(

Cha p ter 3 p resents an overview of the su p erstructure concepts
used in the definition of the CCT format * In addition it presents
the CCT files and describes all record t yp es that com p ose the
Product,

A ppendix A Presents the detailed descri p tion of the record
typ es p field b y field, necessar y for the com p lete uDderstandins of
the format,

^`
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INPE LANDSAT TM PRODUCT DESCRIPTION

2,1 PRODUCT DEFINITION

The standard Landsat TM p roduct consists in a Jell or a
Quadrant of a scene recorders in 800 Uri NRZI or 1600 b p i Phase
encoded ta pes, Up to severs TM s p ectral bands ma y be requested,

A full scene is com p osed by 386 swee p s of video data such that
the 194th swee p is the one which scars the WRS frame center,

Radiametric corrections ma y be a pp lied ► under user re quest, to
calibrate or to enhance the video data,

The video data are shifters b ps an inteser number of Pixels to
Perform the alisncement between video lines, Reverse scans are
inverted to nominall y resister the forward scans. Thermal bard
data are re p licated four times within the line and the lines are
also re p licated four times such that all bands will have the same
number of p ixels and lines, Geometric modelli•ns matrices are also

included in the CCT to hel p s if desired, further seemetric
corrections to be applied,

2,1,1 SCENE DEFINITION BY QUADRANTS

A scene shall be divided into four q uadrants such that t

Quadrant 1 contains the u pp er ri ght quarter of the scene,
Quadrant 2 contains the u pp er left Quarter of the scente#
Quadrant 3 contains the lower left q uarter of the scene,
Quadrant 4 contains the lower ri ght q uarter of the scene.

Assumin g that

- p ixel number 1 is band 1 first Pixel

- each full line contains 6304 ima g e pixels,
- band offsets, in p ixels ► are S

e

i

3
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NOE LANDSAT TM PRODUCT DESCRIPTION

Band 1 n	 0 pi:^e1g
Dand 2 -	 25 p	 1s
Band 3 -	 50 Pinvls
Band 4 ~	 75 Pixels
Band 5 - 146 Plxels
8and 6 ~	 183 pixels
Bond 7 ~ 120 pixels

If the alignement of the bonds is p erformed, o full line shall
contain the 6304 imane p ixg ls Plus the the maximum bond offset
which in 183 p ixels, So, an ali gned video line is defined as
hawiDd 6487 Pixols and the first useful Pixel of band 1 is the
Pi%el It the first useful Pixel of band 2 is the Pixel 28 and so
on^

As the scmDe has 386 swee p s and each swee p has 16 linasr the
scene center is p laced in Pixel 3245x line 3089, which is the
u ppermost and leftmost Pi%el of muadrant 4. Thera is no overlap
between oVnd7ants^

Table 2 * 1 p reSents the com p lete definition of the muadronts^

Quadrant |	 First	 PiXol	 | Last	 Pixel	 |
-__--_-~~_~-_--_~-__--~~-~-~_`-~__--__~_-__-^_~~~~-~-~-_~_--__-

First	 line !	 Last	 line	 |

\	 1 |	 324^;	 | 6487	 |
-------------------------------------------------------

1 !	 3088	 |
-~_~~~-~

l	 2 !	 1	 1 3344 |	 1 1	 3088	 |

!	 3 }	 1	 |
_~-~~_--~--_--_-~_~~~-_-~~_-_--~~--__-_-_--~-~-_-~--~~~-~~-_-~

3244	 ! 3089 !	 6178	 i

|	 4	 |
_--_~-__-~~------_~~--___--_-_~~-_~---_-~-_--~--

3245	 1
---------------------------------------------------------------

8487	 ! 3089
---------------

|	 6176	 1

Table 2^1
Qu'drant Definition

2 ^ 1°2 FULL FRAME DEFINITION

Duo to s p ace limitation in mannetio ta p es, when generatind
full frame soenes' all the p iXels which are not sam p led b y all
detectors will be discarded. This means that ever y full linot
containin g 6304 p imels y will be shortened b y 1B3 p ixels, Sox each
recorded line will contain 6121 p ixels and all lines will be
alidned across bond

'
, The number of discarded p iXels at the

bedinnind of a line is diYen bu the value 183 minus the respective
band offset; and the number of discarded p ixels at the end of the
line is diYen by the res p ectiVe band offsot^

`
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^	 2^2 PRODUCT ORGANIZATION	 ^

	

l	 %NPE Landsat TM CCT p roducts are or
g
anized into logical

/

	

^	 uolumes, which can be .s p lit over one or more p hwsical volumes
(taPesk The Dumber of Phwsical volumes dep ends on the number of
reaUested s pectral bandsv the ta p e densit y and the size of the

	

^	 scene (full frame or ouad p aDt) ^ A log ical Volume contains headern
ancillar y , anDotatioDv ima

g
e data and trailer information for a

^ scene, and all these data are or
g
anized into the followin

g
 files*

	

`	 defined bv the suPerstructure concepts<

~ Volume director y file
~ Header file

	

^	 - Imader y file
~ Trailer file
- Null volume director y file

The video or g anization ma y be Band Seuuential (BSO) or Band
Interleaved b y Line (BIL) ^ In Cho BS8 foPm6t the Video data of one

' s p ectral bond are soouontiall y written in one ima ger y file such
that there are as man g 1manor y files as the number of spectral
bands. In the BIL format the video data for all re q uested spectral

	

^	 bands of one scan line are recorded seouentiall8 before starting

	

(	 the next scan liDe ^ All the scene is recorded as Just one imagert
fiIe+

!
^ The volume directory file contains information about the

distribution of the other files amon g the p h y sical volumes that
com p ose a 1odical volume,

.`
^

The header file p rovides auxilliar y data related to the
recorded scene*

!
^ The null volume director y file is a subset of the volume

directory file and a pp ears at the end of the lo
g

ical volume*

	

.	 .

	

/	 Figures 20 throu
g

h	 20 . p resent	 the	 logical	 YP1Vme
dorwanization dePendins on ta p e eDsit y and scene size ^ Although

	

,	 the number of s p ectral bands is alwa y s 7 in these exom p les' any

	

^	 number of bands ma y be p resent in the lo
g
ical Yolums, accordin g to

^	 the user reouest^

.	 '
i

^
^
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PhesicaI volume #3 Ph ysical. volume 44

Ph y sical volume :P5

~	 i

^
1
1'
"

^
`

^ !
u

°

^

^

f~--~------------------~f
| VOLUME DIRECTORY FILE l
l---------- EOF ---------- l
| BAWD 7 IMAGE FILE \
|---------- EOF ---------- !
/ MULL VOLUME DIRECTORY !
}-~-------- 1
}----~-~---EC)F ---------- I
f-----r-~~-EOF------~~-~f

Fi g ure 2°1
B90/800 b p i/ouadrant CCT layout

f----~-~--~----~--------f

| VOLUME DIRECTORY FILE \
|---------- EOF~~-~--~~--!
!

	

HEADER FILE	 I
!~-~-~~~~~~EOF ---------- !
| BAND 1 IMAGE FILE	 |
/~~----~~-~EOF-----~-~--/
| BAND 2 IMAGE FILE	 }
/	 (partial)
| ----------- EDF ---------- I
f----------EDF~--~-~--~~f

Ph y sical volume #1

f~~-~~-~--~---~~---~~~-~f

} VOLUME DIRECTORY FILE !
! ---------- EOF ---------- !
1 BAND 2 IMAGE FILE
| (continuation)
^----------- EOF ---------- /
/ BAND 3 IMAGE FILE |
{-~-------~-EOF ----------- I
f-----~~----2OF~~-----~--f

Ph g sica1 Volume 1:2

^	 +~

^

.^	 .

.	
ŷ	 ~

,`.

-'

^
h	 ".-

^
.ô^

^

,'
^
"^^.

f-~-~~~-----~---~~-~----~f
! VOLUME DIRECTORY FILE }
^----------- EOF ----------- 7
7 BAND 4 IMAGE FILE	 I
)---------- EOF ---------- I
| BAND 5 IMAGE FILE	 l
| (Partial) !
|---------- EOF----------- I
f~-~-~-----EOF----------f

+----, -----------------------
| VOLUME DIRECTORY FILE 1
/	 -~~----~--)
\ BAND 5 IMAGE FILE	 I
|	 (continuation)	 !
|---~-^~---^OF--~-~~----|

| BAND 6 IMAGE FILE	 !
|---------- EOF ---------- |
f-------~~-EOF-------~--f

^

1
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^^

Pole 2-5

^ 
^ .

`

.	 f---~-~--~-~---~-~-----~f f~-~---~~-----~-~-~~~-~-f
^	 !	 VOLUME	 D%QECTORY	 FILE	 ! |	 VOLUME DIRECTORY FILE	 |

|^^~~~-~^~~~^OF-~--~-~--~I 1~~--~~~-~-EOF ---------- |
Y	 HEADER	 FILE	 ! !	 BAND 4	 IMAGE FILE	 |
I~----~~~~~EOF ---------- \ )---------- EOF ---------- !	 .

'	 !	 BANO	 1	 IMAGE	 FILE	 '	 ! |	 BAND 5	 IMAGE FILE	 !
 |---------- EOF~-~~~~-~-~l !~---------EOF-~~--~-~~-1

<	 BAND 3	 IMAGE FILE	 ) |	 BAND d	 IMAGE FILE	 l
|----~~~~~~EOF ----------- !	 ' 1~-^~^~~---EOF----~-~~~-|

!	 BAND	 '.1	IMAGE	 FILE	 | f-~~---~---EUF-~-~~-----f
/---------- EOF ---------- | ` 

`	 f-~----~~-~EOF~-~-~~~---f

Ph y sical	 volume	 #1 Physical volume #2
^
^	 ^

`'---~~-~~----~--------f

VOLUME DIRECTORY FILE	 I
|~~^~^~'---EOF--~-~----~|

|	 BAND 7 IMAGE FILE
/---------- EOF-~-^~~----/|

^	 I	 NULL VOLUME DIRECTORY 	 !
}-----^~-~~EOF~-^---^^^~|

i----------- EOF ----------- !'	
f-~--------EOF ---------- f

Ph y sical volume	 *3

.

.~

^

.	 ^

.
1

!

` .

'	 Fidore 2.2
BSQ/1600 b p i/ouadrant CCT layout

^

.

^
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f~----~-~---~----~~~----f
\ VOLUME DIRECTORY FILE \
} ---------- EOF ---------- l
|	 IMAGE FILE	 I
\ (continuation)
\~---------EOF-~-----~^-|
+--~~--~---EOF-~--~--~-~f

'
^
^
o

^

*\/

H^

^	 /~

~	 /'
,	 y

/̀

%N9E LANDSAT TM PRODUCT DESCRIPTION
,

Ph y sical volume 1:2

f-~----------~-----~----f

l VOLUME DIRECTORY FILE i
)-~--------EOF--------~-|
\	 IMAGE FILE	 \
\ (continuation) {
/---------- EOF ---------- |.
f----------EOF----------+

Ph y sical volume t-4

Fi.q ure 2,3
BIL/800 b p i/ouadrant CCT layout

°~-~-~---~~----~f

! VOLUME DIRECTORY FILE |
!---------- EOF ----------- !
)	 HEADER FILE	 |
!----------- EOF ---------- I
\	 IMAGE FILE	 |

( partial) )
!---------- EOF-~--------!
f---------~EOF--~--~----f

Ph y sical volume 01

f--~---~----^--------~--f

| VOLUME DIRECTORY FILE
! ---------- EOF ---------- /
|	 IMAGE FILE	 }
! (continuation) !
)----------- EOF ----------- /
f~---------EOF-------~--f

Ph y sical Volume 1:3

f-----------------------+
| VOLUME DIRECTORY FILE |
!~---------EOF----------|
!	 IMCIGE FILE
! (continuation) |
|------------ EOF ---------- |
| NULL VOLUME DIRECTORY l
/----------[OF----------|
!----------EOF----------1
f----------EOF----------f

Ph y sical volume 45

'

'
x

.
^

:o

. «

^
^̀
/
^
!/
^

v !

^
!
'

' .
/
^

All

^
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)

\	 ^
^	 .

-~~---------------------f

| VOLUME DIRECTORY FILE |
|----------- EOF ---------- |

HEADER FILE
^----------- EOF---^------|

^	 |	 IMAGE FILE
/	 (partial)

.	 |---------- EOF ----------- 1
l f----~-~---EOF----~-~-~-f

|1
Physical volume #1

\	
'

<
f------~----------~--r--f

^	 | VOLUME DIRECTORY FILE |
|---------- EOF ---------- /

/
l IMAGE FILE
/	 (continuation)	 !

\	 |----------- EOF ----------- I
/ '	 | NULL VOLUME DIRECTORY |'

	

	 !-~~-----~-EOF---^~-----/
/----------EOF----------|

/	 f---------~EOF ---------- f

"	 Physical volume #3^
/

(
^

r

'
^

^	 .

/	 .
^
^

:̂

Ph y sical volume t2

Page 2-7

^.
^

,
^ ^,

~

'̂
^	 ./

^

^
^

,

^

f------~------~-------~~f

} VOLUME DIRECTORY FILE |
i-~~-------EOF---~-----~|

f '
	

IMAGE FILE
| (continuation) |
^----------- EOF ---------- |
f~---------EOF----~----~f
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Ph y sical volume 013

Fidure 3^5
BSQ/800 b p i/full frame CCT layout

f~~~--~---~---------~--~f

l VOLUME DIRECTORY FILE |
/---------- EOF ---------- |
\	 BAND 1 IMAGE FILE	 |
/ (continuation) ]
|---------- EOF ---------- \
f----------EOF----------f

Ph ysical volume *2`

f----~--~----------------f

| VOLUME DIRECTORY FILE |
|---------- EOF ---------- |
|	 BAND 2 IMAGE FILE	 |
|	 (continuation)	 |/
^---------- EOF ---------- |
f~-------~-EOF----------f

Ph y sical Volume t4

^	 ^	 °	 ^

f-----------------------f

| VOLUME DIRECTORY FILE !
f---------- EDF ---------- |
|	 BAND 7 IMAGE FILE	 !
^	 (continuation)	 !
|---------- EOF ---------- |
) NULL VOLUME DIRECTORY )
| ----------EOF---------- |
| ---------- EOF ---------- |
f---------- EOF--n ------- f

Ph y sical volume W

f------~ --- --~~----~-----f

| VOLUME DIRECTORY FILE |
!~~--~--^~-EOF----~-~--~|
^ H[ADER FILE |
|------~---EOF----------!

^
.	 l BAND 1 IMAGE FILE	 >

| ( partial) |
|---------- EOF ---------- |
4----~^----^OF-~-------~f

ph y sical volume 01

f-^----------~-----~--^-f

! VOLUME DIRECTORY FDLE |
| ---------- EOF ---------- !

»
^	 |	 BAND 2 IMAGE FILE	 !

! (Partial) |
\~---^~----EOF--~-------^
f----------EOF-~--------f^

physical volume #3

f-~------------^--------f

! VOLUME DIRECTORY FILE !
|---------'EOF ---------- >
! BAND 7 IMAGE FILE	 !
/ ( partial) /
/----------EOF-~-~------|
f ---------- EOF ---------- f
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if

f

--------------------------
                       - - -.- - _ - - - - _ - - - . _ - - _ - - _ - -

!	 VOLU ME DIRECTORY FILE	
!

!	 VOLUME DIRECTORY	 FILE	 !
---------- EOF ---------- ! !---------- EOF ----------- !

!	 HEADER	 FILE	 ! !	 BAND 4	 IMAGE FILE	 !
!---------- EOF ----------

!	 BAND	 I	 IMAGE FILE	 ! ----------- EOF-----------

Phy sical volume	 f Physical	 volume t2

!	 VOLUME	 DIF;!=CTORY	 FILE	 !
._.^._.............---Ear----------- !

! BAND 7	 IMAGE FILE

`	 !	 NULL VOLUME	 DIRECTORY	 !
! - - Ear .. 	-
.._.-.....__._._...EOF----------- !
....__--.,..-.._EOF-.----------- ♦

I''t-usical	 volume	 *7

i
FiEfure	 2.6

3
DOn/1600 b p i/full	 frame CCT	 la y out .if



^^

'	 f~~-~----------~--~-----f f-~-------~-~------~----f

1	 VOLUME DIRECTORY FILE	 | |	 VOLUME DIRECTORY FILE	 |
!----------- EOF ---------- l | ---------- EOF ----------- |
!	 HEADER	 FILE	 } }	 IMAGE	 FILE
|~---------EOF---^--~---^ | (continuation)	 |
!	 IMAGE	 FILE	 | I ---~------ EOF ---------- |
|	 (partial)	 | f-----^-^--EOF-------~~-f
!---------~EOF---------~!
f---^--~---EOF-------~~-f

Ph y sical	 volume #1 Physical	 volume 1:2

^	 ^	 "	 ^ ^	 "	 ^	 ^
^	 ^	 ^	 ^ ^	 ^	 ^	 ^

f~------~---------------f
|	 VOLUME DIRECTORY FILE	 |
/----------EOF----------^

!	 IMAGE	 FILE	 }
|	 (continuation)	 !
|^---------EOF----------|
|	 NULL VOLUME DIRECTORY	 !
/----------EOF----------!

!--~-------EOF ----------- |
f----------EOF----------f

Phssical	 volume 114

--'	 `^ 	 ^	 .	 -	 ^^	 ~~	 .~~.	 ~	 .	 ^^..^	 -	 -

^

!	 .
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'
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^

^	 ^
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r;ys

i
e'

!	 VOLUME DIRECTORY FILE	 !
t

!	 VOLUME	 DIRECTOfY FILE	 !

!	 HEftIiER	 FILE	 ! !	 IMAGE	 FILE	 !
----------- EOF-_______-_! !	 (continuation)	 !

!	 IMAGE	 FILE	 ! !----------- EOF ---------- !
(Partial)	 ! h--.°..--..»--.._EOr_»____-_---

»____-_----EOF------------ !

Ph y sical	 volume tl F'h:tsical	 volume	 *2

!	 VOLUME DIRECTORY FILE

IMAGE FILE
!	 (continuation)	 !

j	 !	 NULL	 VOLUME	 DIRECTORY	 !
i -----------

F' hvs:i.cal	 volume' 07

I

t

Fi!jure	 2.8
hIL/1600 ti p i/fell	 frame CGT	 lavout

Y	 FF^,

f
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y	 CHAPTER 3

INPE LANIcSAT TM C:CT FORMAT DEFINITION

t

t
•	 a

3.1 SUPERSTRUCTURE CONCEPTS OVERVIEW

The standard format famil y is based on su p erstructure concerts
which comprises four distinct hierar6hical levels of data
or ganization : volume, file, record and data field level. A group
of files com p ose a lowical volume which ma y be stored in several
Phasical volumes (ta pes) and a p hasical volume ma y store several
lo g ical volumes.

t	 The two basic com ponents of the su perstructure are the volume
director y file and the fill descri p tor record,

k

At the hi ghest level, a lo g ical volume is introduced by the
volume directors file which identifies and defines the logical
volume, It is the first file recorded on a volume and is composed
by a volume descri p tor record, file Pointer records (one for each
followino data file) and o p tionall y a text record, The end of a
set of lo g ical volumes is marked b y a null volume director y file,
This file is com posed b y an u pdated volume descri p tor record.

, Besides these su perstructure files, there are three data file
g lasses i

CLASS NAME	 CLASS CODE	 FILE CONTENT
i	

r

HEADER FILE	 HEAD	 scene relaters information
IMAGERY FILE	 IMGY	 image data
TRAILER FILE	 TRAI	 trailer data

The file descri p tor record is the first record within each
data file and it defines the internal structure of the file
Prow i ns Parameters to inter p ret its content.	 It is separated
into two se gments, a fixed se g ment and a variable se g ment. The
fixed scsmen •t format is Predefined by the su perstructure and

t contains the file number, class and name, and s pecifies the
location and format of the introductor y information ( seauence
numbc:r, t yp e codes and record ler<sth) within the data records. The
variable: se gment format is unioue for each file class, and contains
information concernins the content of the file, When a file is
s p lit between tares, the file descri p tor record a pp ears onl y once l

,
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' ^^	 ~

at the be g innind of the file^
^

 Within each	 record,	 the	
'
irst six fields are g enerall y used to

sPecif y	tbe	 reccrd	 seouenoe	 number p the	 record t yp e code and
sub-t yp e codes	 (	 3 sub-t yp es)	 and the	 record	 len g

th, These	 fields
^ ^ are	 alwa y s	 stored	 in	 binar y	and c.onstltute what is	 called the^
, . record	 identification segment°

^
3^2 INPE LANDSAT TM CCT FILES

 3~2 ^ 1 VOLUME DIRECTORY FILE

The volume director y is the first file of ever y INPE LANDSAT
'	 TM	 Physical volume~	 It consists of a text record, volume
^	 descriptor record and file Po j nter records,

3.241 ^ 1 TEXT RECORD - This record a pp ears onl y in the first volume
direutor y file of a losical volume, It contains general
information about the p roduct, under an easil y readable format*
Ta p e and scene identification: time and date of creation: are for
instance p art of the information,

3 ° 2.1 ^ 2 VOLUME DESCRIPTOR RECORD - The volume descri p tor record is
se p arated into five seaments, which are the record identificationv
su p erstructure documentation identification, Volume ideMtificationx
a sp are senment and a local use sehment ^ It contains all
information about the identification and orsanization of the
losical volume, such as the number of p h y sical Volumes in this
lasical volume, identification of the current p h y sical volume and
the p roduct identification, In addition, it s p ecifies the number
of data files in the lo g ical volume^

Some fields of this record are u p dated whenever a new physical
volume is initiated in order to reflect the actual state of the
1odical volume, When there is no text record in the volumex the
volume descriptor is the first record of the volume"

3.200 FILE POINTER RECORD - This record p olnts to a specific
file in the loNical volume, For each file within the logical
volume there is one file pointer record, It is se p arated into'four
se g ments : the record identification, file identification, a spare

^	 segment and a local use segment.
`	 The file identification consists of the file number y name and
^ class, file data t yp e and t yp e code, number of records within the'̂	 file, record len g th and lendth t ype, and file location within the/|	 lowical volume"

,

..
/\

/
..

`.(.^
'

'l
^-~

^̀ -
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^

.r^

..
x

3 ^ 2 ^ 2 HEADER FILE

This file is the second one in a lo
g
ical volume, it comes just

'	 after the Volume dlrector g file, It supp lies useful information^	 associated with the scenax like Pm g load Correction Data (PCD)v^
Processed e p hemeris di3tar radiometric 6atav g eometric model%iDrA
data and detailed scene ident1fication^

)
/	 3^242°1 HEADER FILE DESCRIPTOR RECORD - This is the first record

1n the header file and its variable se g ment g ives the number and
length of all t yp es of records contained within the file, 	 In\'	 addition, it su pp lies locators to im p ortant fields which Permit
their p recise localization within the file*

'	 Locators for the header file are sixteen b y tes lon
g
 with- the

followin g format ^	 .

BYTES	 CONTENT'k
^

1~01 	 seouence numbor of the record containiD! the field

' 7-12	 byte number of first b y te of field'

13-15	 length of the field in bytes
,

16	 type of data in the field
A - al p hanumeric (ASCII or EBCDIC)

^	 '	
B	 bi(	

~	 narv,
/	 M	 numeric (ASCII"or EBCDIC)

/.'	 3,2^2.2 INTERVAL RELATED DATA RECORD - This record shall contain
information about the in"erval of the revolution recorded b y the

\	 reoeivind station, like the start and sto p time of PCD and imagery
' (	 data acouisition tima s p an. One interval related data record is

Provided on CCT^	 ^ 

^
'	 3+2^2^3 TM HOUSEKEEPING DATA RECORD ~ This record contains the

\	 processed TM huusekee p in g telemetr y data contained in one telemetry
(TLM) major frame, i.e., in the third PCD major frame after the

^ ^	 telemetry maJo p frame pulse (one TLM major frame com p rises four PCD
/	 moJor frames), These data consist in a set of temperaturesx

 { su pp lied ever y 16 ^ 384 sees. Since the start times of the PCD maJor
. 	 frame do not coincide with the ima g e ma jor frame start timesr two

^	 or three records will be necessar y to sp an one scene"
'	 \

^

^	 ^

`

^
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f

3.2.2.4	 EPHEMERIS AND ATTITUDE DATA RECORD - This record	 contains
all	 the f^phcmoria and ,attitude data,	 "faro data and taro drift data
from one TLM major frame.	 It com p rises four sets of attitude	 data
loneset per P CD major frame),	 two sets of ep heme ri s dat a 	 tone set

+ every	 two PCD ma jor frames),	 '(four	 sets	 of	 taro	 data	 (one	 Set
com p rises	 6 .4	 three	 axis	 measurements	 sampled	 everu	 14
mill.i.seconds),	 and	 one set	 of	 taro	 drift	 data.	 Two	 or	 three
records are reauired to encom p ass one scene, }

3, 2,2. 5 	RAW JITTER MEASUREMENTS DATA RECORD -- This record contains
the	 raw	 Jitter	 m*azurements	 obtained	 from the three- axis anVe
dis p lacement sensor	 (ADS)	 durin g a	 period	 of	 2,048	 secs,	 which
corres p onds	 to	 a	 half	 PCD	 major frame time period,	 The Jitter
h•IcSsn itude can be mea su r ed b y the ADO in the freauenov	 ranNe	 2	 to
125 Hz and each axi s 	 is sa m p led ever y 2 m illisecond s,

3,2,2,6	 PROCESSED EPHEMERIS	 DATA	 RECORD - This	 record	 contains

a

p roc• e5sed	 e phemeris	 data	 calculated	 for	 ever y 	1 sec of imaoers
data,	 29 three-axis Position and velocit y values are	 su pp lied	 in
one	 record,	 alon g# with the coordinates	 of nadir..

"
3,2,2,7	 SCENE HEADER RECORD - The scene header 	 record contains the

9

mission	 iden•ti•ficationy	 the	 in p ut	 scene	 identification,	 the
nuadran •t	 identi •firationr	 the sensor Parameters	 and	 the	 Processing
options#

3.2420	 MAP	 PROJECTION	 DATA	 RECORD - This	 record	 contains
henmetrf ic	 characteristics	 of	 the	 scene	 and	 includes the basic 4	

i

Parameters for the UTM and SOM ma p projections,
V

3,20of	 RADIOMETRIC	 ELEMENTS	 RECORD - The	 radiometric	 elements
record	 contains	 processed	 radiometric	 data	 necessar y	when
performins an absolute calibration, 	 These data consist in	 radiance
limits	 for each s p ectral bands:	 the	 radiance saen by the detectors

Wig.

at each calibration state and	 the	 p rocessed	 calibration	 samples
acauired durin g the interval	 Kean and variance).

1 3,2.2,10	 RADIOMETRIC	 CALIBRATION	 DATA	 RECORD - This	 record
^a

contains	 the	 look	 u p tables assi g ned for one p articular spectral
bend,	 there will	 be as man y	records as s p ectral	 bands	 re q uested, u;	 ;
If the	 imaher y data is	 raw video data,	 the LUT's must be a pp lied to
calibrate the video, 	 If the	 imaner y data	 is c1librated video,	 the
LUT's	 are	 those used to calibrate the video.	 If the	 imader y data ^,	 k

a r

9, LL_L._

r
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.	 ;
is a p adiometricoll y Processed s pecial Productv the LUT's are those
used to 's p ecial' process the calibrated Videu ^ In mdditioOx an

< offset and a g ain coefficients are su pp lied to allow transformation
of the calibrated video Irav levels into radiance values^ `

 02,201 GEOMETRIC MODELLING DATA RECORD ~ This record contains 18
breakpoints for a s p ecific swee p , Where each break point is related
to e pixel nu/°lor and lives thm latitude and lon

g
itude for this

^ Particular Pi:eI^ nominall y Placed between the 8th and 9th line of
the swee p , De p endin

g
 on p rocessind conditions (geometric level),

25 or 386 records are su pp lied~ Bv inte ypolatioDr the user would
he able to derive the latitude and lon g itude coordinates of any
pixel^

3.2,3 ^ 13 ANNOTATION RECORD - This record contains alphanumeric
information about tho scene and the tick mark data * These data
corres p ond to the annotation p resent in INPE p hoto gy a p hio Products,

3 ^ 20 IMAGERY FILE

	

,	 The imoder y file contains the video data of one s p ectral band
in BSO format or it contains the Yideo of all resuested bands in

	

l	 BJL fnrmat+ Each record within the file com p rises the Video data
' and some Supp ort data such scan time, scan line number and ouality

codos. The su pp ort data ma y a pp ear at the be g innin
g
 of the record,

where it is called Prefix data, or at the end, where it is called

	

(	 ^
` suffix data,

,

The first record of this file is the file descri p tor record'

	

.	 'which contains information about the ima ge data records.
^

.	 ^
i	 ^

	

\	 ^
. 3.200 IMAGERY FILE DESCRIPTOR RECORD - This is the first record

in the imader y file and its variable sedmunt dives the number and
leng th of the records contained within the file, the organization

'	 of the Pixels within a g rou p of by tes, the orwanization of

	

'	
multispectral lines within the records and	 other	 important
informaticn about the data orhanizatlon ^ in addition, it supplies
locators to im p ortant	 fields	 which	 permit	 their	 precise
localization within the raoord^^

	

' k
	 Locators for the imader y file are ei ght b y tes long with the

|	 ^ followin g format

BYTES	 CONTENT

1-4	 first b y te number of the fieldx within p refix or suffix"

\

'	
|
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|

5~6	 length of the field in bwtes

7	 indicator to field	 location
^	 ^ ~ field	 1^	 inPrafi*4
'	 Q ^ field	 is	 in suffiW

8	 typo of data in the field
A	 alr-hanuNerto	 (ASCII	 or EBCDIC) i.
B ~ biDarg

,	 N	 numeric	 (ASCII	 or EBCDIC)

'

' 2	 IMAGE DATA^ECORD - This	 record contains scan linos	 image!^	 642,7,,2R
datax	 P y efi%	 and	 suffiX data and the standard introductorw data. 1
The	 record Iendth 6ePends on the size of the	 ima!jex	 if	 it is a full
frame	 imad e or a g uadrant	 image^

3.2 ^ 4	 NULL VOLUME DIRECTORY FILE
'l

The null	 Yolume director y fiIe	 is the end of	 set	 of	 wo1umes ^

Nm p ke p ^	%t	 comes	 after	 the	 last	 i m a er y	file of the	 lo g ical y
VolUNe^	 It com p rises an up dated Yolum g dasori p tor	 record.

'
:
1

34244 ^ 1	 VOLUME DESCRIPTOR RECORD.- This 	 record	 is	 basicall y	the
yolumm descri p tor record that a pp ears	 in the volume director y fllev
but several	 fieIds	 av:s now	 blank	 filled.

^U

,
^

'

/
^
^
^
K
^

.
"̂

.

^
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 300 SUMMARY OF FILES AND RECORDS

,	 . VOLUME DIRECTORY FILE

-----------------------------------------------------------.^ ^	 1	 Record !	 Record I Record We !'	 !	 Name^	 ^_-_~-~~_~~~~~---------------------------------------------
[	 Len g th |	 T I	 G1 !	 82 |	 S3	 !

^	 Test record 1	 380 !	 077 |	 022	 ! 022 !	 022	 l
 `	 7 Volume	 descri p tor |	 360 SO !	 300	 ! 022 l	 032	 1

[	 File p ointer
---------------------------------------------------------------

!	 360 '!	 300 |	 333	 / 022 1	 022	 )

`

^

HEADER FILE

Record
----------------------------------------------------------

Record	 | Record We (octal)	 |
/	 Name	 | L p nsth	 ! T	 | S1 !	 S2 l	 53	 !

^
^	 l	 File	 descri p tor	 ! 540	 | 300	 !

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

077 |	 022 l	 022	 /
|	 Interval	 related data	 | 360	 ! 022	 | 111 !	 111 !	 022	 |

^	 |	 TM housekee p ins data	 / 360	 ! 044	 ! 177 |	 I11 |	 023	 |
'	 l	 E p hem ^	attitude	 data	 | 3960	 | 044	 / 366 |	 111 !	 022	 |

!Raw j itter measureNQDtS! 6300	 | 344	 | |	 All !	 022	 1
!	 Processed e p hemeris	 | 2340	 | 044	 | 366 !	 222 !	 022	 |^	 /	 Scone	 header	 |~ 1440	 | 022	 ! 022 /	 022 }	 022	 |
[	 Ma p Projection data	 | 1800	 | 044	 | 044 /	 022 1	 022	 i
!	 Radiometric elements	 | 2160	 ! 044	 ! 077 |	 111 |	 022	 }

!	 !Radiometric	 calibration! 4140	 / 044	 | 077 |	 022 /	 022
/	 !	 Geometric	 Nodellind	 | 360	 | 044	 ! 044 |	 222 |	 02; 	 !

|	 Annotation data	 !
/ ^

540	 ! 333	 | 022
-_.__-.

}	 032
.~~

l	 03L	 .
^	 .

,^
IMA8ERf FILE' (full frame) 

^	 |	 Record	 | Record	 ! Record

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

We (octal)	 |
^	 l	 Name	 / Len g th	 | T	 / S1 1	 S2 |	 S3	 !
^	 \ -----------------------------------------------

^ |	 File	 descri p tor	 |
.

6300	 / 300	 l 077 }	 022	 l 022
!	 Image	 date	 !

^	 ~-~~----.~---_~-_~-___~--_~-------_~------------_-_-~-_-_~
6300	 l 355	 | 355 |	 333	 | 022	 |

! 

!	 IMAGERY FILE	 (b y ouadrant)

|	 ^' --------------------------------------------------------------
.	 .

/	 Record	 i Record	 | Record T yp e	 (octal)	 /
^	 | Name	 |
'	 _--_----_--~-----_~~__----_-__~_-~~---___-~~--~-._-~__~_.-

Lendth	 | T	 | S1 |	 62	 > S3	 >

|	 File	 descri p tor	 / 3600	 / 300	 | 077 !	 022	 | 022	 Y
,	 |	 Image	 data	 |
^

3600	 |
----------------------------------------------------------

355	 | 355 1	 333	 ! 023	 }
-_~_-

;̀

'

~

/̂

^'
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NULL VOLUME DIRECTORY FILE

-----------------------------------------------------------------
I	 Record	 1 Record I	 Record Twee	 I

Name	 I Lensith I	 T 1	 Sl I	 S2 I	 S3 I
--------------------------- I --------------------------

I y oluffle descri p tor	 360	 1 300 1 300 1 077 1 022
-------------------------------------------------------------

it

ij

elr 'a
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APPENDIX A

INPE LANDSAT TM OOT FILES FORMAT LAYOUT

ThisaPPendiX Presents the la g out of all records defined in the
Precedin g chapters.

The data s p ecified in the la y outs have the followin g data types
/

A - al p hanumeric coded in ASCII
N ~ numeric coded in ASCII 
B ~ binary

A strin g of al p hanumeric data re p resented in ASCII is alwa ys left
Justified and blank filled on the risht and a strin

g of numeric data is
ridht Justified and blank filled at left, An ASCII character occupies
the low order seven bits of a b g te and the eilth bit is zero,

The binao y data is re p resented in the followin g fo pmats y compatible
with DEC VAX 11/780 data re p reseDtatioD *, 	 ^

Byte	 ~ One b y to Unsi g ned inte g er	 8 bits )
Integep*3 ~ Sindle P p eci5ion inte g er ( 16 bits )
IntmgoW ~ Double PrecisioD inte g er	 32 bits )
Reol*4	 - Sin g le Precislon floatin g p oint ( 33 bits )
Real*8	 ~ Double Precision floatin g poiot ( 64 bits ) ,

In the la y outs, each field ma y be located within the record b y the
^rollumDs POS and SIZE. POG indicates the number of the first b y te of ^the field within the record ( first b y tw is b y te 1 ), and SIZE indicates

the field size in b9tes^

B y defaVltr a binar y data with no format s pecification in the
JaVout 1s an intedm y *D data, where n is the size of the field (Integep*1
= Wte) ^	.

ANK

^
/̂
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