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FOREW □ Rr: 

Tne ~AR image CCT formats snoulo not oe contuseo with t.ne SJR-sao 
or SEASAT vioeo signal CCT torœats specitied in CCRS documents 
DPD-1M-80-112A and DPD•TM-78-015D respectively. The video signal CCT 
contains the unprocessed microwave data acquirea by tne Synthetic 
Aperture Radar (SAR) s:tstem. J. SAI- imëge CC'T contains tne actuaJ SAR 
image generatec bY processing the videc sigr~l data on tne generilized 
SAR processor. while this document i~ directea at SAR-san, IRIS 1 
SEASAT ard SlR-B imagery the rormat de~cr1bed here is expanoatle to 
include ireager) from other SAR sensors. Finally this occument ~hould 
not be mistaken with an earlier format document for SAR image CCTs, 
developed in 1518 specitically for SEASAT-1 and described .in 
DPD-T~-78-O15D. The earlier CCT format called the universal Johnson 
Space Center (JSC) .torm.at1 was \J!:ed tor CCTs prod-uceè by 
SEASAT-sp€citic SAR processors. 

At first glance this specification document could appear ccmplex 
and involved. But cnce its organiz~ticn is understooa it is rather 
simple and easi to use. Each tile is ~etined in terms of its xecords. 
For most reccrds three tables are prcvided: definiticn, explanation 
and contents. All three tables reter to the same information and are 
cross-rezerenced by the individual field numoers. The first table 
gives a 11st ot all the fields in the reccrd and it is prcbëbly 
sufficient toc most reaaers. The e~planation table provides aore 
de~ailed inforaaticn about the fields. the contents table gives the 
actu~l alphanumeric string or binary value in each field and can be 
consulted tor record content verification purposes. 

This oocuœent is self-contained and includes a comprehensive 
aescription of tne SAR image CCT for several SAR sensors. But readers 
who desire to cbtain more information en the rules and convections 
applied in the definiticn of this CCl format are referred to "lGSO~G 
CCT Format CCB Document: The Stan~ard CCT Family ot Tape Formats", 
(Reference 2). It kould provide more information on the concept of 
the usuperstructure" wnich is common te al] CCTs within the t2mily, 
ana on its implementation using the Volume Directory and the File 
Descriptor. Also 1 a more general unoerst2nriing of the tamily wculd 
lead to the de~eloproent of software ap~licable to other formats ~ithin 
the taruiJy. fer exaœple, SAR irnagery and LANDSAT multispectral 
scanr.er data CCTs use the same :file clôss ana consequently can be read 
by common soxt~are. 

• 



CHAPTER 1 

SA R I MAG E CCT PRODUCT DEflNITIGN 

This aocuuent specifies the format et Computer Conpatible Tapes 
(CCT) contain1ng Synthetic Aperture Radar (SAR) data khich has been 
tully processeo into imagery. The scope of the format described 
berein includes SAR imagery torœ tte Canadian Convair 580 aircraft 
(botn the SJR-seo ana IRIS}, the NASA SEASAT-1 satellite an~ the 
Shuttle berne lmaginy Radar (SIR-B). 

Tne actual pixel size is specified at processing .time as a 
parameter to the general SIR proce~sor. For example: the SlR-580 
datait ~cul6 normally be in the range of l to 10 metres 
SEAS~T ~cula be 10 to 10 0 metres. (On the CCT the pixel 
range/az1motn Jine crgani2ation are given in the text reccrG 
voluRe directory). 

where as 
size and 

of the 

On the CCl tbe record lençth for the image data tile 1s ilways 
constant at ElOO bytes including ancillary data and video data. 
Multiple consecutive records per image line are used for lines 
reguiring more than 8100 byte~. ln this format tne maximum number of 
records per line ot video is restrictec to 7 records. Tnere is no 
image repetition or gap ter consecut1ve CCTs generated during the 
processinç ot a coroplete SAR scene reguiring more than one CCT. 

CCTs can be recorced at 16 00 or at 625 ~ bpi. Tne actual nuŒber 
of iBage line records can vary as a furcticn of the reccrding decsity, 
the number ot records per image line ana the quantity ot ancillary 
data contai~ec in tne leader tile. But it should not exceed 4200 and 
142€0 records (numbers divisible by 2, 3 1 4, 5 1 6 1 7; ie. tbe cuaber 
of records per image line) at 1600 anô 6250 Opi respectively. For 
image lines reguiring rrultiple records there is al~ays an integral 
nu~ber of lines per CCT ant the actual number of records has ta be 
chosen accoraingly. 
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1.2 SAR-580 SEhSGRS DAlA 

Tne !JR-580 mounted in the Convair-580 airerait, is capable of 
acguiring SJR data in three possible tands: J, L, or C ~ith parallel 
or cross polarization, ( BE, HV, VV, VH), (~eierences 1, 3) resulting 
tram the cperation of the SAR-58-0 in one of tour modes: 

1. Eign ~esoluticn Narra~ Swatn Cual Channel (HRNS), 

2. Eigh Eesolution ~ide Swatb Sirgle Channel (HR~S), 

3. to~ Resolution Harrow s~atn Dual Channel (LRNS), 

4. Low Resclutior, Wide S•ath Single Channel (LRWS). 

The narrow (NSl and wiie (WS) 2waths ccver a strip which h~s a nominal 
6 ku anè 11.4 km Midth respectively. The length of the image is 
determined by the length cf the tlignt line. In tne NS moae the two 
chanLeis are recorded on separate CCTs as separate data sets. ïh1s 
restriction is imposed by the tact that the SAR processing cannot be 
pertcrmea concurrently on bath channels. On a CCT tne SA~560 image 
is recorded as range lines or as azimuth lines. Range 1ines caver tbe 
full wiôtn of tne s.aths: 6 or 11.4 ~m; they increase as a tunction 
of acquisition time. ln principle aziauth lines can be as long as the 
Ilight line itself but in préctice they are limited to 
7*(8100-ancil.bytes) bytes per line irrespective ot the pixel size or 
~he numoer 01 bytes per image pixel. Jzimuth line numbers 1ncrease 
movi~g a~ay frcm the aircrazt. ln the format, when tbere is a 
ditference in the data organization bet~een range lines and a2iauth 
lines the azimLth line case is treated as the exception. 
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1.3 IRIS SENSCf DATA 

In early 1985 the original SA R-58 0 (X,L,C) sensor on board the 
CCRS Ccnvair-580 is scheduled ta oe rep aced ~ith a ne~ SA R senfor, 
the Canaciian Integrated Radar Imaging System (IRIS). Data tram this 
sensor ÎIÏill be available initialy 1or only C-bana, hcwever plans are 
und e r w a y t cr , n X - b an è c ap ao i J i t y • C o m b in a t i ans o f b a t .h p a r ê 1 1 e 1 or 
cross polarization, (HH, EV, VE, V~) will be available. Tne six modes 
of operations availanle are: 

Sensor AcgLi 5ition ,ode Ra nge s~a tn Range 
Sampies ~iëth Resolution 

Naëir mcae (Dual pol.) (N LN S) 2048 8k.11 51J 
.N aoir mode (Single pol.) (NDkS) 40S6 16km. 5œ 
Hi-Res. Narrci. Swath (Dual po1.) (HRNS) 204e 8km 5œ 
Hi-Res. wiae Swath (Single pol.) (HRwS) 409 6 16Km 511 
Lo-Res. l'larraw S■ ath (Cua1 po 1.) (LRNS) 2048 16.kœ 18. 711 

Lo-Res. •ide s .. ath {~ingle pol.) (NS\,S} 40 96 63km 18.711 

The rarrck (NS) and ~ide (~S) swaths caver a strip which has a 
nominal 16 kœ and 63 km widtn respectively. The nadir mode (ND) 
covers tne same s~ath ~idtn as the narrow aode. The length ot tbe 
image, as in the case of tne SAR-580, is determined by the lençth cf 
the tlignt line. ln the dual polarization (DPJ modes the t~o 
simu1tanecus1y acguired chanre1s are reccraeo on separate CCTs as 
separate data sets. Ttis restriction is iœposed by the tact tbat the 
SA R prccessinç cannot be perfcrmeo concurrently on bath cnannels. On 
a CC1 the IRIS image may also be recorced as range lines or as aziauth 
lines. Fange lines caver the full wirith o1 the swaths: 18 or 63 km; 
they increase as a function of acguisition time. In principJe azi4uth 
lines can be as long as the flight line itselt but in practice they 
are limitea to 7*(8100-ancil.b1tes) bytes per line irrespective of the 
pixel size cr the number cf bytes per image pixel. Azimuth line 
numoers increa!e moving away from the 2ircratt. 
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1.4 SEASA! SENSOR DATA 

Tne SEASAl-1 SAR, which was launched on June 26, 1978 anri put 
into a circuJar orbit at an altitute of 170 km. operated in the L 
band and tne imagery is tramed over 100 kre x 100 km maximuœ areas 
ca11ed SEASAT scenes. The ~rocesseri images are corcected ter e2rth 
rotation and slant range to grcund range d1stortions. 

1.5 ~!H-B SENS GR DAT A 

The SIR - 8 sens or, Snuttle Imaging Radar, was flo~n on the NASA 
Space Sh u ttle iurring the second ~eek cf October 1984. The senscr was 
a reGisigned SIR-A SAR sensor operating in L band. Data trom this 
sensor Mas col1ected at a variety of orbits 2nd incidence angles. Tbe 
processed images are corrected for earth rotation and slant range to 
ground range distoctions. 





CHAPTER 2 

SA R IM AGE CCT LOGICAL VCLU~~ DEFI NITI ON 

Tne SAR inage proèuct is recorded on CCTs in a format deriveà 
tram the Stanaara Family of CC1 formats {Reference 2). 1he entire 
data set for one SAR band (X 1 L, or C) scene is referred te as a 
Volume Set. Tne datais organizea ir self-contained logical volumes 
where each lcgical vol~œe constitutes a · p2rt1cular 5eyroect of the 
tlight line cr orb1t. Each CCT contains exactly one logical volume, 
(Figure 1). The first logical volume cf the Volume Set cons1sts of a 
Vo1ume Directcry, a leaaer file anc a single image data file. The 
leader file is ansent tram the foliowing logical volumes in the Volume 
Set. The last logical volume (recorded on the iast CC! in the Volume 
Set) is 1cllowed by a Nul! Vol~me D1rectcry, (Figure 2). 

Tne Volume Directory contains general information about tne 
logica1 volume and hc• to reao it. The leader file cort,ins 
detinitive position/orbit ana ~ttitude data and possibly range line 
ancillary data, (for az1muth l1ne image crganization only). The image 
da~a file cont,ins the image data in the l, Lor C bana. TOe iull 
Volume Directcry marks the end of the Volume Set. Each CC! is 
terminated by two E- □-F marks except fer the last CCT khich ends ~ith 
three E-C-F ma1ks. Conseguently, each CC! contains t~o or tbree files 
exce~t for the last CCl in a Vclume Set ~h1ch h2s three or tour 1iJes. 
In the tual channel ŒCoe, as is the case for SAR-580 , separate bands 
are recorded on separate loçical vclumes on aitferent CCTs and 
constitute a separate data set. Tbe dat2 organization tiieraicty can 
be summarized as follows. For a multi-channel sensor, such as the 
SI R-~80 , a tli ght 11ne of cata can provioe one or mcre Volume Sets 
ëeperding ipcn tne mode ot operation: a single or àual channel. For 
a sinyle chancel senscr, such as SEASAT, the scene constitutes al~ays 
one single VolLue Set. E2ch Vclume Set ccrs1sts et rn~Itiple lcgical 
vol~œes; e~ct logical volume is recorcierl on a single physical volume 
or CCT and it consists ot two or tnree files: a Volume Directory, a 
Jeader file (t1rst CCT cnly), ind an iŒage data file. The list CCT in 
a Volume Set is terminated by a Nu l l Vclume Directory. 
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The data 1s recorded in 7-bit ASCII {right-justitie6 in 8-bit 
bytes), binarJ and BCD. Tne record 5ize is a multiple ot 180 bytes, 
(a b}te is always 8 bits). In this docuœent blank characters (octal 
040 in JSCII) are represented by a S and <AAAA> is a generic 
representation toc an alphanumeric string consisting ot four 
charac~ers. ter multi-byte data types (e.g.: 16-bit pixels), the 
most significant bytes precede the le2st significant bytes on the 
reccrding medium. Certain computers such as t.he Digital PDP-11 will 
store in memory the first byte in the lo~-crder byte and ccnsequently 
woulb require bytes s~apping for prcper interpretation of tne data. 
On most 5ystem! this operation is not reguired. 

Tne CCT fcrmat aefined here is general, expandable and applicable 
to other types of ~J H data sucn as ~~SE, (Nicrowave Rewote Sensing 
Experiment). Eesides the X, Land C bénd ~hich are specitic to the 
CCRS SAR-58 01 the format could also be a~plicable to other microwave 
senscrs operating in the S1 KU and KA tants. 

J-·------------------------ VOLU~E SE! - ................ -- ... ------------1 

1-- LOf. VCL.1 --1-- LOG. ~OL.2 --&-- ••• --1-- LOG. VOL.N --1 

1---- CCT 1 -----1---- CCT 2 -----1-- ••• --J---- CCT N -----1 

))))))))))))))))>)))))))>))))))))))))))))))))))))))))))))))))) 
>>>>>>>>>>>>>>>>>>>>>>>>>> SAR IMAfE >>>>>>>>>>>>>>>>>>>>>>>>> 
))))>)))))))))))))))))>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

figure 1 - Volume Set of SJR-580 or SEASAT Range Line lmagery 
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F' ILE NU ~.H ER 

FILE 0 

FILE 1 

FILE 2 

FILE 3 

REC ORO CONTENTS 

B-0-T 
•••••••••••••••••••••••••• . . 
• • 
• VCLU.ME DESCRIP'.tCJR • . . . FILE POINTER(+) • • . . FILE POHlTER . . . 
• TEXT RECORD . . • . . ........ ·• ................. . 

E- □-f 

•••••••••••••••••••••••••• . • • . . FILE DESClHPTCR . 
• • 
• DE.F. f ( s. HECGFD • . . . DEF. ATT. RECOIW • • • . BANGE ANCILL. IŒCQED . 
• • .. RA~GE ANCILL. RECORD • . . 
• • .. . . • .. • • • • . • . . 
• • . . . RANGE ANCILL. RECGl,O • • • . . •••••••••••••••••••••••••• 

E-C-F 
•••••••••••••••••••••••••• 
• • • • . FILE DESCEIFTCR . 
• . 
• I~AGE LINE RECCRD • • . . I ~A GE LHŒ RECCRD • . • . . 
• • . • • • • • . . • • • . . • • . ll'AGE L INE RECCRD • • . . . •••••••••••••••••••••••••• 

E-C-F ..................... ·• .... . 
• • . 

IULL VCLUkE DESCRIFTCF: . .. •••••••••••••••••••••••••• 
E-G-F 
E-0-F(*) 
E-0-F(•) 
E-0-T 
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---------.--

VCLU!i!E DIREC'IO.HY FILE 

LEADER FILE(+) 

IMAGE DATA FILE 

NULL VCL. DIRECTCRY(*) 

(+) present on tne first CCT of a Volume Set only. 
(*) present on the last CCT of a Volume Set only. 

Figure 2 - CCT Organi2ation 
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SA~ I~AG E CCT FILE DEFINITIONS 

3.1 VOL0~E DI~ECTORY FILE 

The Volume Directory File is the first tile of every logical 
volu&e anc ccnsists or the tollowing records: a Vo~ume Descr1ptor, 
one or t~o File fointer and a lext Reccrd. 1hese records are ~ritten 
in ASCII e:xcept for the first 12 b.Ytes 01 each record iihicn are in 
binary. The record iength is ~60 8-bit bytes. 

3.1.1 VGL0ME DESCRIPTCH RECORC 

The Volume Descri~tQr Recora identities tne logical vcluœe, its 
docuaentation and the num.oer oi tiles in the logical volume. 'Ihis 
record is deti~ed in Table 3.1.1.1, ant explained in Table 3.1.1.2. 
lts contents are snown in Taole 3.1.1.3. 

3.1.2 FILE POJNTER RECORDS 

The File fointer J;ecords reterence the leader file or the ittage 
data file in the logical volume, indicate that file's format and tell 
ho~ to prepare ta read the file. There is a leader file pcinter 
record c~Jy in the first logical vcluœe (flrst CCT} of a Volume Set. 
The File Pointer Record contains the name and code of the 
corresp ondin g file class. The names and codes are as tollows: 

CLJ\SS NAt-!E CLA SS C GD E 

LEADER FILE LEAD 

IMAGERY FILE 

FILE CCNTENT 

position, attitutie and 
ancillary data records 

image data records 

The File Pointer Record is defined in ?able 3.1.2.1 and explained in 
Table 3.1.2.2. The File Pointer iecord content is given in Table 

· 3.1.2.3 jor the leader file ant in Table 3.1.2.4 for the imagery file. 
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VOLU~ E DIRECTC ~l FILE 

3.1.3 TEX! RECCRD 

Fage 3-2 

For tne SAR image data products referrea to in this document, tne 
Volume Directcry File contairs one ard cnly one Text Record which is 
alwa)s the last record of the Volume Directory. The text record 
contains iniormation identifyiny the CCT, witn a brief summary of its 
contents. It has fields for processing flags ana user defined 
annotation. 1he information is stored in tree format in plain 
Englisn, so that it may readily be dis~layed at the terminal. T~ble 
3.1.3.1 def1nEs the Te~t Reccro, and its contents are shown in Table 
3.1.3.3 ana ex~lained in Tabl e 3.1.3.2. 
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NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 

14 
15 
16 
17 

18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
3 () 

31 

TABLE 3.1.1.1 
~OLO~E DESCRIPlOR RECORD - DEFINITION 

EY 'lE N(S. 

1-4 
5 
6 
Î 
8 
9-12 
13-14 
15-16 
17-28 
2S-3 

31-32 
33-44 
45-60 

61-76 * 
77-92 
S3-S4 
95-96 

S7-S8 
99-lO C 

101-1 04 

105-106 
109-112 
113-1~ 0 * 
121-128 * 
129-, 40 * 
141-148 * 
149-lé O * 
161-164 * 
165-H 6 * 
169-2é 0 
2él-3t 0 

DESCRIPTIO N 

Record Sequence Nurober 
1st record sub-type code= 300(8) ** 

= 301(8) 
02 2<e) 
0 22(. 8) 

Record Type Coce 
2~d recora sub-type code -
3rd record sub-type coae = 
Length ot tnis reccra 
ASCII/EBCDIC Flag 
2 Blanks 
Superstructure ccrtrol document number 
Superstructure control document 
number 

revision 

Superstructure reccrd tormat rev1s1on letter 
Software release nurrber 
Tape ID for physical volume containing this 
vclume descriptor. 
LogicaJ ~olume ID 
Vo!uœe Set ID 
Number of Fhysical Vclumes in the Se~ 
fhysical Voluae Number1 Start of Logical 
Volume 
Physical Volume Nuœber 1 End of Logical Vol~me 
Fhysical Velum€ ~uaber containjng this Volume 
D escriç tor 
First 5eterenced File Numoer in this PhJsical 
V Cl.Wlle 
Logical Volume Number within Volume Set 
Logical Volume NuŒber ~ithin Physical ~olume 
Lcgical Volune Creation Date 
Logical Volume Creation Time 
Logical Volume Generating Country 
Logical Voluœe Generating Agency 
Logical Volume Generating Facility 
Number ot Pointer Records in Volume Directcry 
Number 01 Reccrds in Volume Directory 
Volume Oescriptor Spare Segment 
Local Use Segment 

* Unàefined (Elanks) in Null ~oluœe Directory File 
** Nuwters iollowed by (8) are in OCTAL 
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TAELE 3.1.1.2 
VOLU ME DESCRIPîOH RECO~D - EXPLANATION 

Fields l to 6 are binary Encodea 1ielos. All other fields are in 
ASCll. JJpha~umeric character strings are 1eft-justitied and ntmeric 
char~c~er strings are right-justlfied. Any fields not used are tilled 
with ASCII blanks. Nu~ers whicb do not till the field should be 
padfed with l eiting nlanxs. 

FIELC 

1 

2 

3 

4 

5 

6 

7 

8 

EXPLANATION 

A binary numoer containing tne seguence nurnber ot tnis 
record within the file. For tne Vclurne Descriptor 
Record, this riumber is al ■ ays 1. 

1he tirst record sub-type code for this record is 
300(8). 

The recorà type code tor Superstructure records is 
300(8). 

The second recora s~b-type coàe for the ~olume 
Descriftor record is 022(8). For the Null Volume 
Descriptor record it is Oïï(8). 

The third record sub-t}pe cooe for all Superstructure 
records ,is 022(8). 

this field contains a binary number g1v1ng tne lengtb 
of this record in bytes. The value is 3t0 for , all 
records in tne Volume Cescriptor file. 

1he ASCII/EBCDIC tJag indicates il the ~lphan~meric 
information in the Volume Oirectory File is in ASCII 
or EBCDIC. for the SAR image tormat, ASCII only will 
be uset, so this fie1d wil l contain A$. 

ï~o blanks, SS 
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FIEL[ 

9 

10 

11 

12 

13 

14 

TABLE 3.1.1.2 
VOLUME DESCRIPlOM fiECC~D - EXPLANATION 

EXfLANATICN 

12 char2cters giving the ~uperstructure Format Central 
Document identifying number: CCB-CCT- 0002. 

2 characters indicating the revision number or 
of the Superstructure Format Contrai Document. 
SA 1 ror the original drait. 

letter 
Ccded 

2 characters indicating the revision letter oï tne 
Superstructure Record 1ormats. Coded $A ter the 
original draft. This code upaates one letter 
character, alphaoeticaJly, each time tnere is a change 
to tne forma~ cf a Superstucture Record (as opfo~ed to 
a change to the control document which may not have 
been a change in the · actual record for~at). The 26th 
revisicn is coted JA, the 27th · AB, and sa on. 

12 cnaracters identitying the soft~are version used to 
~rite this Lcgica1 Vo1uŒe 1 1.e. the program ~aœe and 
versior: number. 

This is a 16 character code also written cr printed 
externallJ on the Fhysjcal Vclume and usea to uniquely 
reierence a particular CCT. Also called the lape 
Identiïier. When a Logical Volume spans more than one 
fhys1c~l Volume, this code is upaated in the Volume 
Descriftor for the continuation Physical Volumes. For 
CCRS CCTs this consists cf t~o characters tollcwea by 
fo~r digits: <CCNNN~>, e.g. RS1234. 

This is a 16 character code which unigueiy identifies 
the Logical Volume. The logical volume identification 
~ill be maoe up in the following ~ay: 
1<HHMMSSTTT>-<IIIII> ~here <HHMMSSTTT) is tne heur, 
minute, second and tho~sanotb of second at ~hich the 
tirst image Jine of data recorded in this lcgical 
volume ~as acguired; <IIIII> is a range/azimuth line 
oftset to mark the Etart cf the logical volume when 
the time is not precisely determineci, or iE not 
uniquely aeI1ned in the case of azimuth line iœages. 
Gtherwise the value oi <IIIII> is 00000, e.g. 
TOS2431000-00100. 
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FIEU: 

15 

16 

17 

18 

19 

20 

21 

TA.ELE 3.1.1.2 
iOLUkE DESCRIP!OR RECQ~D - ElPLANATICN 

EXfL.ANATION 

A secoLd 16 character tield for identitying the Volume 
Set. The Volune Set identifier is 
C<YYMMCD>-F<AAAAAAA> wtere <~Y~MDD> is the date (year, 
roontn, day) of data acguisition and <AAAAAAA) 1s a 
7-character alphanLœeric string identitying the flight 
line fer airborne SAR ana orbit number tor space berne 
SAE, e.g.Line ~ Pass 3J is D801006-F002003A cr for 
SEASAT orbit 23 0 D780713-F000230$. 

An integer wtich 1niicates the total numDer of 
Fhysical Voluœes in a Volume Set. 1 blank field 
indicates that tne information was not available at 
the tine the Logical Vclune was recorded. 

îhis indicates tne Vol~me Set seguence numner ot the 
Fhysical Volume ~ithin . a Volume Set, which contains 
the first reccrè 01 the Lcgical Volume. 

1his field indicates the Volume Set seguence number of 
the Phisical Vclume ~ithin 2 Volume Set ~hich contains 
the last recorà of tne Logical Volume. If the Logical 
Vo1ume is cont2ined on one Pbysical Volume, this field 
will have the same value as 1ield 17. 

This ia the Volume Set seguence number of the Fhysical 
Volume that contains tbis Volume Directory File. If 
the Logical Volume is contained on one Fhysical 
Volume, tnis field w1ll have the same value as field 
17. The value in t.hi:: tield must lie within the 
values for fields 17 and lE, inclusively. 

lnis field gives tne file number ~ithin the Logical 
Volume which follo~s this Volume Directory. Jf the 
Volume Directcry of a logical Volume is repeated, then 
this value may ce greater than one other~ise it is 
one. ~clume Oirectory Files are net incJuded in the 
tile seguence number ccunt. For this %ormat this ~ill 
al-ways be 1. 

1his indîcates the seçuence number et the present 
Logical Volume within a Volume Set. !ne Null iolume 
Directcry 1s includei in this cou~t. The first 
L6gical Volume is denotea as 1. 
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FIELC 

23 

24 

25 

27 

28 

29 

30 

31 

TAELE 3.1.1.2 
~OLO~E DESCRIPTGR HECOFD - EXPLANATICN 

EXPLANJTICN 

this i~ the seguence numner ot the present Lcgical 
lolume within a Physical Volume. For this format this 
~ill always be 1. For the fiull Volume Descriptor 
record this field is cne greater than in the previous 
volume Descriptor Record. 

6 charicters ter the d~te 
recorded on CCT. Tte 
<YYY~M~DD), where <Y~Y~) is 
<DD) is day. 

tbe Logicai 
coae is of 

year, <M~) is 

Volume ~as 
the form: 

month, and 

8 characters for the time ~hen the Logical Volume was 
recorded on CCT. !he code 1s ot the ferro: 
<HH~~SSXX>, where <Hh> is ho~rs, <~M> is min~tes, <SS> 
is seconas, and <XX> iE hundreotns of second. 

12 cnaracters ior the rame ot the country generating 
this Logical Volume 

8 charzcters for the lëboratory or centre generating 
this Logical Volume. 

12 characters identifying the computer 1acility on 
which the Logical ~alune was recoraea 

1he number of File Pointer Records in this Directory 
File. This gives tte number of data file5 in the 
Logical Volume. 

Total number of recorcs in this Volume Directcry. 
This will be tne nurnoer of File Pointer Records plus 
the number ot text reccrds plus one. 

92 bytes reserved for future revisions ot this record 
xormat. This is reserved by the LGSO~G-CCB(*). 1his 
tield is currently blacked. 

100 bytes available tor local use. This rorrnat does 
not use this field, soit is filled with bl2nks. 

* lhe LESO~G-CCB is the Landsat Gro~nri Station Operators Wcrking 
Group Committee which has developed and is waintaining the CC! Format 
Faruily St2ndards. 
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TABLE 3.1.1.3 
VCLUME DESCRIPTOR RECORD - CONTENTS 

FIE LB FIELD ~ALUE 
lYPE NU~BER 

B 1 1 
B 2 300(8) 
B 3 300(8) 
~ 4 022(8) 
B 5 022(8) 
B 6 360 
A 7 JS 
A 8 SS 
A 9 CCB-CCT-0002 
A 10 se 
A 11 SA 
A 12 <PPPPPP>CVF01$ 
A 13 <CCNNNN>SSSSSSS$$$ 
A 14 T<HHMMSST!î)-<IIIIl) 
A 15 D<YYMMBD>-F<AAAAAAA> 
N 16 S$ 
N 17 n 
N 18 n 
N 19 n 
N 20 1 
N 21 n 
N 22 1 
A 23 <YïYY~MtD) 
A 24 <HHMMSSJX> 
A 25 CANADA~$~$SS or otner countries 
A 26 CCRSSS$$ or otber centres 
A 21 C-SHARF$ or other taciJities 
N 28 1 or 2 
N 29 3 or 4 
A 30 Blanks 
A 31 BlanKs 

Page 3-8 
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NO. 

1 
2 
3 
4 
5 
6 
Î 
8 
9 

1 0 
11 
12 
13 
14 
15 
16 

11 
18 
19 
20 

21 

22 

23 

24 
25 

EYT E NCS. 

1-4 
5 
6 
7 
8 

9-!~ 
13-l'l 
15-lé 
17-20 
21-30 
37-64 
65-66 
69-9 i 
97-lC O 

101-1 -0 8 
109-116 

117-1~4 
1~5-136 
137-14 ".l 
141-142 

143-144 

145-1::2 

153-lE O 

1.t1-u c 
261-3é0 

'HBL E 3.1.2.1 
FlLE POINTER RECORD - DEFINITIO N 

DESCHifTION 

Record Sequence Nuuber 
1st record sub-type coàe = 333(8) 
Record Type Co de = 300 (8) 
2na record sub-type coae = 022{E) 
3rd record sub-tyie cod e = 0 22 ( €) 
Length or this reccra 
ASCII/EECDIC Flag 
2 Blanks 
~eferer.ced File Number 
Reïerenced File rame 
Rererenced File Class 
Refere~ced File Class Code 
Referenced File tata Type 
Referenced File Data Type Code 
Number et Reccrds jn Reterence~ File 
Referenced File 1st Record Lengtn (ie. 
Descriptor reccrè). 
Referenced File ~aximum Record Length 
Reterenced File ~ecord Lengtn Type 
Reterenced File Record Length Type Ccde 
Reterenced File Ph)sical Volume Number, 
of Fi le 

File 

Start 

Reterenced File Ptisical Volume Number, End of 
File 
Reterenced File Portion, 1st Record Nuaber for 
this Physical ~oluœe 
Referenced File Fcrtion, last Record Numter 
fer thls PhysicaJ Volume 
Pointer Spare ~egment 
Local Use Segment 
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TABLE 3.1.2.2 
FILE FOINTER RECORD - EXfLjNATION 

Fields 1 to 6 are binary encoaea 1ields. 111 other fields are in 
ASCII. Alpharumeric character string~ are left-justified and numeric 
char~cter strings are right-justitied. Aty tields net used are 1i1led 
with blanks. Numbers wnich do not fill the field should be padded 
with leaoing b1anks. 

FIELD 

1 

2 

3 

4 

5 

6 

7 

8 

EXPL.ANATION 

A binary numDer containing tne sequence number of tbis 
record within the tile. !bis number wi11 lie between 
2 and the number specified in field 29 of the Volume 
Descriptor recora. 

The first record sun-ty~e code for File Pointer 
records is 333(8J. 

1he record type code Jar Superstruct~re reccrts is 
300 (8). 

7he second record sub-type code for File Feinter 
records is 022(8) 

The third record sub-t~pe coce for all Superstructure 
record5 is 022(8) 

Tnis field contains a binary numoer giving the length 
of this record in bytes. This value is 3EO tor this 
reccrd. 

The ASCII/EBCDIC flag indicates 11 the alphanumeric 
information in the retErenced file is in ASCII or 
EBCDIC. For the SAR iaage format, ASCII only ~ill be 
used, so this tield ~ill contain AS. 

Two blanks. 
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FIELD 

9 

11 

12 

13 

14 

15 

16 

T.ABLE 3.1.~.2 
FILE fOlN!EP RECCRD - ElflJNATIO~ 

EXf L ANA'l' ICN 

Sequence numoer within the Logical Volume 
reterenceà by this pointer. Tnis is also 
number of the File Poirter Recorri w1thin 
Directcry. The first file fo1low1ng tne 
Directcry is called tile number 1. For 
th1s will al~a}s be 1 cr 2. 

of the file 
the sequence 

the Vcluroe 
.first Volume 
this format 

A 16 character name which is the unique identitication 
provided wnen the voluae directory ts created in order 
to speci.fy the file reterenced by this pointer. 
SAR580<C><MMM,>-<B8><Pf) 1 IRISSS<C><~k~M>-<BB><PP>, 
SEASAT<C>S$$S-<BB><FP> or SIR-B$<C>SSS$-<EB><FP>, 
~here <C> is fLnction cf tne file class (L, I), <~~M~> 
is tne SAR operation mcèe (HRNS, HR~S 1 LRNS, LRWS for 
SAR-580 and ND~S 1 NCNS, ERWS, HRfiS, LR•S, LR~S for 
IRISJ, <BE> is tne banc (~S, LS, CS) anè <FF) is tne 
polarization (HR, HV, VV, VH) 1 e.g. SAR580L$$$$$$$$$ 
or SAR580IHRNS-XSHH tor SAR-580, SEASATL$SSSSS$S$ or 
SEASA!l$S$S-L$EH ior SEJSAT. The <M~~~>-<EB><FP> is 
lett blank for tne leater tile. 

This is a 28 character description of 
which the reterenced tile belongs. 
tile is based on the nature of its 
LEJDERSFilE or IMAGE~YSFILE. 

the cl ass to 
The clé.SS of a 
content, i.e. 

The 4-byte code tor the class aescrioed in field 11, 
i.e. LEAD or IMGY. 

'Ihis 28-character field 
containea in the 
kIXED$EINJRYSANDSISClI. 

indicates the data 
referencea file, 

type 
i.e. 

The 4-oyte coàe ror tne aata type aescrioeo in field 
13,, i.e. MB.AA. 

This 8 cnaracter field indicates the numoer of recoras 
in the referenced file. The File Descriptcr Reccrri is 
includeè in this ccunt. 11 this number is not known 
at tbe creation time1 then tbis field is blank. 

8 characters for the length in bytes, of the File 
Descriptor Record in the referenced tile. A blank 
iielà inoicates th2t the information was not a~ailable 
at the time the Logical Volume ~as recGrdea. 
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EIELD 

17 

18 

19 

20 

21 

22 

23 

24 

25 

TJELE 3.1.2.2 
FILE POINTER RECORD - EJFLlHATION 

EJFLANATIOI 

8 character fi€la %or the length in bytes 1 ot the 
Jongest recort in the reterenced file ctner thin the 
File Descr1ptor Record. 

12 cha12cters for the record length type. Fer this 
tormat, variable ana fixe6 Jength recor65 are used, so 
this field ~ill contain •vJRIJBLESLEfi' or 
'FIXED$LENGTH'. The reccra length is given in field 
11. 

4-nyte code for the record length type in field 18. 
For tnis torœat 1 tbis .is •vARE· or 'Fixc·. 

2 characters for the PhysicaJ Voiume sequence ~UDber 
~ithin a Volume Set ~hich contains the tirst record of 
tne reterenced file. ~aJ be left blank if information 
unknown at time of recording. 

2 characters for the Physical Volume seguence number 
_within a Volume Set w~ich contains the last record of 
the reterenced file. ~ay be left blank if information 
unxnown at time of reccrding. 

khen a portion of the referenced file is ot the 
previous Physical Volume 1 this 8 character nuaber is 
the record numner 01 tte first record of - the 
reterenced file to be recorded on this fhysical 
Volume. In all other conditions, this nuœber is 1. 
This and the fcllowing fieJd 1 are the only fields in a 
File Pointer Record to be changed on a repeated Volume 
Directcry and are only changed in the File Pointer 
Record that reiers ta the split tile. 

This numoer is the record number of the last record of 
the referenced file on this Physical Volume. ~ay be 
lert blank it the information 1s unknown at tiŒe of 
recording. 

100 bytes reservdd ter subsequent revisions. lhis 1s 
reserved by the LGSO~G-CCB. 

100 bytes available for local use. This format does 
not use this field. 
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1'.ABLE 3.1.2.3 
FllE PGlhTE~ RECOBC FOR LEJDEF FILE - CONTENTS 

FIELD FIELD ~A.LUE 
TYPE NU~BER ------ -----
8 1 2 
B 2 3 33 ( B) 
.B 3 300 <c) 
1:3 4 0 22(8) 
H i::; 022( 8 ) 
B 6 36C 
A 7 A$ 
A 8 $$ 
N 9 1 
A 10 SAR580LSSS$$S$S$1 

or IR l S S $L $ S $ $ $ ~ $ S $ 
or SEASA'IL$S$SSS$S$ 
or SIE-B$L$~$$$S$SS 

A 11 LEAOER$FILE 
A 12 LEAD 
A 13 ~IlEDSEI~JRY~J~CSASCII 
A 14 NBAA 
N 15 n+l 
N 16 360 
N 1ï 864 
A 18 VARIABLESLEN 
A 19 V.ARE 
N 20 m 
N 21 JI! 

N 22 1 
N 23 n+l 
.A 24 8lanks 
A 25 Blan.ks 
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TAEL E 3.1.2.4 
FILE POINTER RECORD FOR l~AGE DATA FILE - CONTENTS 

FIELD FIELD VALUE 
T'iFE lHlf.!B ER ------- ------
B 1 2 or 3 
B 

.., 
333(8) ~ 

1:l 3 300 ( 8 ) 
f: 4 022( 8) 
B C 022( 8 ) 
B 6 36 0 
A 7 A$ 
A 8 SS 
!t 9 1 or 2 
A 1 0 SA R580I<M~MM>-<B B><PF> 

or IRIS~$I$SSS-<B B><PF> 
or SEASA!ISS$S-<BB><Pf> 
or SIR-BSI$S$S-<BB><Pf> 

.A 11 1MAGERY $FILE 
A 12 I MGY 
A 13 ,I.XEDSEINARYSANDSASCII 
A l '1 MBA.A 
N 15 n 
N 16 810 0 
N 11 8100 
A lE FIXED$LENGTll 
A 19 FI.XD 
N 20 ID 

N 21 I! 

N 22 l 
A 23 13 lamcs 
A 24 Elanks 

Page 3-14 
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l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

T.AELE 3.1.3.1 
TE1T RECORD - DEF INITION 

BYTE NOS. DESC.R IfT I ON 

1-4 
5 
6 
7 
8 
9-12 
13-14 
1 ~- lé 
1'7-2{) 
21-70 
,1-120 
121-17 () 
1 'Jl-2'.t -O 
221-27 0 
::,nl-320 
321-36 G 

Record Seguence Number 
1st record sub-type coce = 0 22(8) 
Record type code = 0'77(8) 
2nd record sub-type coce :::: 02 2{8) 
3 rd record sub-type cote= 022{8) 
Length of this recoro 
ASCII/EBCDIC flag ter this recora 
Continuation tlag 
Blanks 
Pro duct type 
CCT generation locatioE anrl date 
Vioeo signal data acquisition flight 
Physic~l tape identitication 
Calioration ana processing flags 
.Annotation 
Blan&s 

Fage 3-15 
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FIELt 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TAELE 3.1.~.2 
TEXT RECCRD - EXfLANATION 

E:XPLAN.ATION 

A .binary numoer containing the seguence nuœber o.f this 
record ~ithin the tile. 

the first record sub-type code ror Text Reccrrls is 
022(6) 

The record type coae fer 1ext records is 077(8) 

The second record sub-type code for text reccrds 1s 
022(8) 

The third record su.b-type code for Text recorts is 
022(8) 

This field contains a ticary number giving the Jength 
of this record in bytes. This value is 360 ter all 
records in tne Volume Cirectory file. 

The ASCII/EBCOJC flag indicates if the alph~numeric 
oata or this recora is in ASCII or EBCDIC. 

This field contains t~c blanks ucless the information 
of this record is continuea on a tollowing text 
reccrd, in wnich ccse, this fielà would ne coded es. 
Four blanks 

The product type includes the SAR operation mode 
<NkM~> 1 the band <EE> int the polarization <FF) ~here: 
<~N~K> tor tne SAR-580 is (H~NS, ~RWS, LRNS, LR~S) and 
for tte IRIS is(NDkS, NChS 1 HR~S, BRNS, LR~S, LRNS); 
<BE> is (X~ 1 LS, C~) and the polarization is (bH, HV, 
Vtt, VV). 
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FI ELC 

11 

12 

13 

14 

15 

TABLE 3.1.3.2 
TEXT RECORD - EXFLANATION 

EXPLANATIO N 

The CCT generation location is given by 
<CCCCCCCCCCCC>, <GGGGGGGG) and <SSSSSSSSSSSS> ter the 
country, the agency anc the system; (fer CC~S they 
are: CANAD A, CC RS , C-S HAR P ). The date of reccrding 
the Logical Volu me on CCT is ~ritten in t n e form 
<YYYï ~PC D), ~tere <Y~YY) 1s the year, <~ M> is toe 
œontn ênd <DD> is the cay. 

îhe flight/acq~isition dête identificatic~ is made up 
in the follo~ing ~a}: <AAAJAAA>, <YYYY~~HH~ ~SSTTT> 
and <11111) wbere: <AAJAAJA> is the 111ght Jine 
number or oroit nueber; <~Y~Y~MCD> is tne year, mcnth 
ana aa~; <HH~~SSTTT> is tne hour, minute, second and 
thcusacdth of second tor the tirst image line ir this 
logical volume; <11111> is an optional range/azimuth 
line offset to distinguish two logical volume 
identitied by the same t1me but starting on diflerent 
lines. 

The physical tape identification is made up in the 
tollowing way: 6-character tape identification (e.g.: 
BS1234) 1ollo~ed by the tafe sequence n~œber <II> 
~ithin the Physical Volume Set containing a total of 
<JJ> tapes. 

The process flëg <A> is S cr 
ground range coorainates; 
cr range line records. <C) 
Right antenna clock ançle. 

G for slant rë~ge or 
<B> is A or R for aziDuth 

is L or B for Lett or 

The annotation <LL) and <Kt> are the number of azimuth 
~nd ringe locks processed respectively, <Ll> anl <KK> 
are rignt-justitied; <AAA.lAAAAA> is the azirruth 
pixel size in Œetres; <R~~.R RR RRR> is the rënge pixel 
size in metres. 
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FIE L.C 
TYPE ----
B 
B 
i:l 
B 
ri 
E 
A 
A 
A 
À 

.A 
A 
.A 
A 
A 
A 

F 1ELD 
NU~BER ____ .__ 

1 
2 
-::i 

4 
;:; 
..J 

b 
Î 
8 
9 
10 

11 
12 
13 
14 
15 
16 

T.AELE 3.1.~.3 
TEXT RECORD - CONTENlS 

VALUE 

3 0[" 4 
022(d) 
077(8) 
022(8) 
022 { 8) 
360 
A$ 
SS 
$SS$ 
fRODUC1$SAR580~IMAGESDATAS<~~M~>-<BB><fF>$SS~$SS$$S$S$$S 
or PRCDUCT$1Rl~S$SI~AGESDA!A$<MMMM>-<BB><PF>$$$S$$$$$$$ ~ 
or PRGDUCT$SEASATSI~AGESCA!AS$$S-<BB><PP>SSSS~S~$S$S$S$ ~ 
or PRODOCTSSIR-B$S1~AGESDATASS$S-<BB><FP>SSS$S$$$$SS$S$ ~ 

PROCESS$<CCCCCCCCCCCC>S<GGGGGGGG>$<SSSSSSSSSSSS><YlYlMkD1 
FLIGHT~<AAAAAAA>~DA1E$<Y,lY!MDCHHMMSST!î>$CFFSETS<lllll> 
TAPESID$<CCNNNN>STAPE$<II>SCF$<JJ>SS$SS$~$S$SSSSSSSSSSSS 
PRCCESS$FLAGSS<A>S<B>$<C>$$$$$S$$$S$SS~SSSSS~SSSS$SS$$$S 
ANNOTA1IONS<LL>S<KK>S<AAA.AAJAAA)$<RRR.RRRRRR>SSSSS$SSSS ~ 
!Harnes 
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Tne leader ti1e precectes the image data file of tne tirst lcgical 
vo1une et a volume set. îheretore, it is present on tne fir~t CCT 
only. The leater ti l e provides ~he tollowing information: oetinitive 
position (orbit) and attituoe oata, and range line ancillary data. 
Th e range Jine 2nci l 1ary tata is presert ter azimuth l1ne images orly. 
The l eader tile is of tne class LfA DEF SF ILE with tne class cooe LEAD. 
l t contains the rollowing record types: 

1 . 1 Fil e De s criptor Re cora, 

2. 1 Def1nitiv e Fosition (Dr oit) Reccrci, 

3. 1 Deïinitive Attituae Recoro 1 

4. •k• Hénge line Anci1lary Records. 

The leader file content is in ASCII except for tne first 12 bytes ot 
every reccrd wh. ich are b1nary. 

3.2.1 FILE DESCRIFT0R RECORD 

The file descr1ptor record is composed of twc segments, a tixeo and a 
variable se gment. The rixeo segment provictes infor~ation on ho. to 
read the tile 1 and the variable segment 1ndicates how to locate key 
data particular to this file class. !he file descriptor record fixed 
segment is aetined in laole 3.2.1.1 1 it is explained in table 3.2.1.2, 
ana its ccnte~ts for the leader file are shown in Table 3.2.1.3. The 
file descriptoI record variable segment toc the leader file 1s defined 
1n !aoJe 3.2.1.4 and its contents are shown in Tab l e 3.2.1.6 and 
explained in Table 3.2.1.5. Tbe l eader file descriptor record 
variable se gment gives the number and length of image recoràs. The 
length et the til e descri~tor record ter the leader file is 36 0 bytes. 

j 
j 

l 
F iJt e d Se gment 

1 
1 
1 

1 
Leader File Variable Segment 1 

J 
...... _ - +------------ --- ,.. ___ ..... +-------------------------------------+ 

(bytes) 1 12 13 180 181 360 
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NO. 

1 
2 
3 
4 
5 
6 
Î 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 
21 
22 
23 
24 

25 

26 

27 

28 
29 

TlELE 3.2.1.1 
LEJDER FILE OESCRifTCR RECCRD FlXED SEGMENT - DEFINITION 

EY1E NC~. 

---------
1-4 

5 
6 
7 
8 

<j-12 
13-14 
15-16 
17-28 

29-30 
31-32 
33-44 
45-48 
49-64 
€5-68 
69-76 
17-8-0 
81-84 
85-52 
93-96 
97-100 

101-lOE 
109-112 

113 

114 

115 

116 

117-180 
181-ECB 

DESCHifTlCb 

Record Sequence ~u~ber 
1st record sub-type code= 077(8) 
Record Type Cooe = 300(E) 
2~d record s~b-type code= 022(E) 
3rd record sub-tjpe code= 022{E) 
Length ot this recora 
A~CII/EBCDIC Flag 
2 Blanks 
Control Document Number for this Data File 
For mat 
Contrai Document Revision Number 
File Design Descriptor Revision Letter 
Soft~are Release Number 
File Number 
File Name 
Record Seguence and Location Type Flag 
Sequence Nuœoer Location 
Sequence Number Field Length 
Hecorà Code anê Location Type Flag 
Record Code Location 
Record Code Field Length 
Record Lengtn ana Location Type Flag 
Record Length Locëtion 
Record Length Fielè Length 
Flag indicating that data interpretation 
information _ js ir.cluàed w i t.bin the file 
descriptor recoro. 
Flag indicatir.g that data interpretation 
informatio~ is iccluded within the file in 
record(s) otner than the descriptor 
Flag i nd1catin~ that data disp1ay intornation 
is included within the file aescriptor record. 
Flag indicating that data àisplay information 
is includeè ~ithin the file in record(s) other 
than the file cescriptor. 
Reserved (blanks) 
File Descr1ptor Variable Segment 
(EOR= Ena-of-Recora) 

, 



SAR IMAGE CC! FILE DEFINITIONS 
LEADER FilE 

Page 3-21 

TAELE 3.2.1.2 
LEAOEA FILE DESCFIF10R RECCRC FIJEC SEGMENT - EXFLANA1IO~ 

Fields 1 te 6 are binary encoaea fields. All other fields are in 
ASCII. Alphacumeric character strings are 1ett-justizied and n~meric 
charjcter strings are right-justifiec. Any fields not used are tilled 
with blanks. Nurnbers ~nich do not till tne field are padaed ~ith 
leading blanks. 

iIELC 

1 

2 

3 

4 

5 

6 

7 

8 

EXPLANATI ON 

A oinary rumoer contairing the sequence numb€r 01 this 
record ~ithin the file. For the File Descriptor 
record, this nurnoer is a1ways 1. 

The tirst record sub-t)pe code for File Descriptor 
records is 077(8) 

The record type coae tor Superstructurs records is 
300 ( 8). 

The second reccra sub-type code for File Cescriptor 
records is 022 t 8J 

1he third recorà sub-type code for all Superstructure 
records is 022{8J. 

This field contains a binary numoer giving tbe length 
of this record in bytes. 

1he ASCll/EBCDlC flag inàicates if ttie 
information i~ the referenced file 
EBCDIC. For the SAR iuage format, ASCII 
usea, so this iield ~iJl con~ain A$. 

Two blanks. 

alphan~meric 
is in ASCII or 

onl) ~ill be 
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FIELC 

9 

1 0 

11 

12 

13 

14 

15 

16 

17 

TABLE 3.2.1.2 
LEADER FILE DESCfiIPTOR RECORD flJED SEGMENT - EXFLANA!IOI 

EXFLANATICN 

12 char2cters containirg the numner for the ~ocuœent 
that ccntrols this file tormat, i.e. DFDT~$81-199 for 
CCRS document. 

2-bytes giving tne rewision number ot the central 
document defin1ny the current Iile format. 

2-oyte.:: giving tne revision letter of tne file format 
(as opposed to rev1s1ons which affect the ccntrol 
document without atfecting the file tormat). 

12 chaxacters identitying the software version useà to 
write this file. 

4-byte seguence number ot tbis file within tne Logical 
Volume, e~cluàing the ~olume directory. 

This is the unique 16 character identitication ot the 
present tile as stated in 1ielri 10 ot the File Feinter 
Record oÏ the Volume Directory File. 

lhis 4-byte field indicates if the 
the file have sequecce r.umbers. 
record sequence number~ present in 

.in 211 data records of the file. 

other recorts in 
FSEQ indicates the 

tne same location 

These eight bytes give the location of the start of 
the sequence number fie1d. They give the record byte 
number ot the first byte of the field. 

Four bJtes indicating the length, in bytes, of the 
record seguence number field. 

This 4-byte flag indicates if the otner records in the 
tile have a record t~pe code, and if the location of 
the cooe is tixea or ~ariable. fî~P inaicate! the 
record type coae is present in the same lccatiar, in 
all the data records of the file. 
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FIEL[ 

19 

2 

21 

22 

23 

24 

25 

26 

27 

28 

29 

TABLE 3.2.].~ 
LEADER FILE DESCRIPTOR RE CORC flJEC SEGME NT - EXFLJNATlCN 

EXFLANATICN 

These eight bytes give the location of the start of 
the record type cc~e field. They give tne recore byte 
number of the tirst oyte 01 the field. 

Four bytes, 1ndicating t he lenyth, in bytes, ot the 
recora type coèe field 

1his 4-byte tlag indic~tes il the otner records in the 
file conta1n their reccrd lengths. FLGT indicates the 
record length is presert in the same location in all 
the data records ot the file. 

1hese eight oytes give the location of the start of 
the record length f1eit. They give the record byte 
number of the tirst byte ot the field. 

Four bytes, 1nticating the Iengtn, in oytes, ot the 
record lengtn tielâ. 

) Y/N inaicates th€ presence/aosence 
interpretation information in the file 
record variable segment. 

ci ëata 
descriptor 

A YIN indicates the presence/absence of èata 
interpretation intormation in other places of the 
lile. 

A J/~ indicates the presence/absence of data display 
intormat1on in the iile aescriptor recoro variable 
segment. 

A Y/ N indicates the presence/absence of data display 
inrormaticn in other places cf the file. 

64 Dytes for tuture expansion. 
LGSO wG-CCB. 

Reserveo b} tne 

File descriptor variable segment (see Table 3.2.1.4) 
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LEADER FILE DESCRIPTOR RECORD FllED SEGMENT - CONTENTS 

FI ElC 
TY PE 

13 
8 
B 
B 
B 
B 
A 
A 
A 
A 
À 

A 
N 
A 

A 
N 
N 
A 
N 
tl 
N 
N 
N 
A 
A 
A 
A 
A 

FIELD VALU E 
NU~BER 

1 
2 
3 
,; 
5 
6 
Î 
e 
9 
10 
11 
12 
13 
14 

l~ 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

1 
077(8) 
300 ( 8} 
0 22( 8 ) 
0 22( 8 ) 
36 \J 
A$ 
$$ 
DPDT M$81-l99 
$A 
s A. 
<PPPPPF>CVF OlS 
l 
SA1t5 80 L$$S$$.S$$$ 

or IRISS$L$$$S$S$S$ 
or SEASATLSSSSSS$$$ 
or SIR-ESL$S$$$S$$$ 

FSEQ 
1 
4 
FTYP 
5 
4 
FLGT 
9 
4 
N 
N 
N 
N 
Blanks 
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NO. 

1* 
2 
3 
4 
5 
6 
'J-lt 
17 

TAELE 3.2.1.4 
LEACE& FILE DESCRlFTCR RECORD VJRIAELE SEGMENT - DEfINITICN 

EnE NCS. DE1'1:NI1IC~ 

1-6** 
7-12 
13-18 
1ç-24 
2!:-3 0 
31-36 
31-196 
1S7-EC~ 

Number of group 1 records 
Group 1 record l ength 
Number of group 2 records 
Group ~ recorè length 
Number of grouf 3 records 
Group 3 record len~tn 
Reserveà {nlanks) 
.blanks 

--------------------------------------------------* Field 1 of the vari aole segrn .ent is field 29 o.t the co11plete 
record. 

** Eyte 1 of the variable segment is byte lEl ot tne corrplete 
record. 
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LEADEF FILE DESCRIFTOR RECORD VARIABLE SEGME~î - EXPLA NATlO~ 

FI EL.D EXFLJNATIC~ 

1 The nuuber of detinitive position or orbit records in the 
file, tor tbis format this is al~ays 1. 

2 The ler,gth in bytes of the d€finitive position or orbit 
record~. 

3 The nuŒber or definitive a~titude records in tne tile, fer 
this tcrmat this is always 1. 

4 îhe length in bytes of tne definitive attitude records. 

5 The nunber or range lire ancillary records in tne file, for 
t he a2iœuth line imaçe format it is variable; for the ringe 
line iœage format there are no range line ancillary records. 

6 lhe length in bytes of tne ran~e line ancillary records. 

?-16 ~eserved; it is not used in t t is tormat, (blanks). 

17 Blanks to till tne test of the recorri. 
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LEACER FJLE CESCRIP!OR REC GR[ VAflAELE SEG~ENT - CGITENTS 

FIELD 
TYPE 

N 
N 
N 
N 
N 
N 
A 

FIELD 
};Uf.!BER -----
1* 
,i, 

3 
4 
5 
6 
7-17 

\i AL OE 

-------
1 
'E64 C 
1 
432 0 
I< 
414 
IHanxs 

* Field 1 of v~riable segment is field 29 of the complete record. 
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Tne definitive positicn/orbit record (DPR/DCRJ prcvides 
position/orbit in1orrnat1cn fer the aircraft/spacecraft. Althcugh the 
form~t is identical, the contents of the recara difter for airborne 
and spaceborne sensors. The airborne case lDPRJ has data recorded in 
terms of tistarce tram the Eartn•s cEntre, latitude and longitude 
while the spaceborne case (DOR) bas data reccroerl in the GSFC inertial 
coorcinate systeœ, (Rererence 4). For detining the position and time 
in the DPR tte units used are metres~ degrees an d seconds ~hereas ln 
the DOR the units use d are DUL (1 0 **7 ~etres) ana DUT (864 seconds). 

The reccrt is E64C by~es long, cccsisting ot 12 bytes cf record 
intrcductory cata , followea by 60 tytes of general ancillary data, 
foilowed by up ta 64 position ana velocity or •vector pairs• ot length 
132 bytes, a nd tollc~ed by 12 0 bytes cf tiller zercs. Jny vnused 
position and velocity tata sets are tilled with zeros in the following 
FO RTRAN compatiDle ASCII format: ED~2.15. The tormat of the record 
is defined in Iaole · 3.2.2, ail numeric fields are right justified. 
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TABLE 3.2.2 
DEFINITIVE POSI1ION RECCAC - DEFINITION 

.NO• 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

BYTE NCS • 

1-4 

t 

Î 

8 

9-12 

13-16 

17-2 0 

21-24 

25-28 

51-72 

13-15 73-138 

16-lE 135-20 4 

19-396 205-85~0 

397 8521-Et:40 

DESCRifTION 

Record Sequence NuŒber 

1st record sub-t,pe code= 0 22(8) 

Recora Type Coce = 0 44t8) 

2rd record sub-type code= 0 22(e)) 

3rd record sub-type coae = 0 33(8) 

Length of this recora 1 (6640 bytes) 

~ear 01 tirst tata point: $SYV; Format: 14 

~onth of first data point: SS~~; Forœat: 14 

D ay of fi r s t data p o 1.n t: $ $ D D; Forma t : I 4 

Day cou.nt of year (G~T) of first data ~oint; 
format: 14 

Seconds ot day (t~T) of first data ~oint; 
for mat D 2 2. 15 

T ime In ter val be hie en da ta points in seconds; 
format: D22.1~ 

First àata point position vectcr (~ 1 fhi, 
Theta) whe re R is the distance bet~een the 
Earth·t geocentric cEntre anè the ëircrëtt in 
metres, Phi is the signed latitude in oegrees 
{N+, S-) 1 Tneta is the East longitu~e in 
degrees ( -0 36 0 ). In spaceborne GSFC 
inertial coor dinat es: (J 1 Y, Z); the units 
are DOL ana DUl. format: 3022.15 

First data point velocity vector: cR·, Phi', 
Theta•) in airborne coorainates (metres/second 
and aegrees/second) or ex·, y•, Z1 )in GSFC 
ine rtia l coo r dina tes (DUL/D UT); Fe n1at: 
3U2 2. 1: 

Position and velocity vector pairs for data 
points 2-64; format: 63(3D22.15, 3D22.15) 

Filler zeros; Foraat: 3014 
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Tne oeticitive attitude record (DAR) contains attitude 
intormaticn 01 the 5ersor p1atfcrm cver tne time spanning the irrage 
data. The reccrd is 4320 bytes 1n lengtn, ccnsistiny of 12 bytes of 
record intrcductory ~ata follo~ed b} 64 data sets 01 66 bytes each, 
tollcweè by 84 bytes et tiller zeros. For tne SAR-580 ttie tata 
quality flags nave not been ôetined anè hence are set to zero. Any 
trailing unusec data sets are tilled with zeros in the ~ppro~riate 
FORTRAN compatiole ASCII format. !he torœat of the OAR is defi~ed in 
Table 3.2.3. 
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NO. 

1 

2 

3 

4 

5 

6 

7 

7.1 

7.2 

7.3 

7.4 

7.: 

7.6 

7.7 

7.é 

~ 

9-7 

11 

'I.AELE 3.2.3 
DEF INITIVE ATTITUDE RECCRD - DEFI~ITIDN 

BYTE tlC S. 

---------
1-.q 

5 

6 

7 

8 

9-12 

13-78 

13-16 

11-24 

2:-28 

29-32 

33-36 

37-5 0 

51-€4 

65-78 

'}9-144 

145-4 2 26 

4237-4 320 

DESCRifTICN 

Record Sequence number 

1st record sub-type code= 02 2(EJ 

Recorà Type Coce = 44(8 ) 

2nd record sub-t)pe coae = 02 2(E) 

3rd record sub-type coae = 044{€) 

Length 01 this recora 1 (4320 bytes) 

DAR data set 1 consisting of 66 bytes 

Day of year (G~!); Format: 14 

~illisecona of d3y (GMT); Format: 18 

Pi~ch tata g~aJity flag; Format: 14 

Roll data guality tlag; Format: 14 

Yaw data guality f1ag; Format: I4 

Pitch (degrees}; Format: E14.6 

Rcll (iegrees); Format: E14. 6 

~aw (degrees); Forroat: E14.6 

DA R aata set 2 cc~sisting of 66 bytes 

DAR data sets~ te 64 consistinç et 6E bytes 
each 

Filler zeros; Format: 2114 
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For image CCTs reccrded in azimutb line order1 the ringe line 
ancillar) records (RLA,) contain sets cf orbit/position data, each set 
corresponding to a unique azirn~tn pixel ot the image CCT. RLARs are 
present cr1y or cers that have the image .data recorded in azimutt line 
order. Each dtta set contains sufticient position oata to uniq~ely 
determine the earth centered cotating lECRJ coordinates or time-code 
mark~ 1er imaging each pixel in the lire, fer both slant rang e and 
ground range pre~entation of tte image data in tne image data !ile. 

here are n*22 0 records, wnere ~ is tne number ai physical 
records useo for each image line of the image data file. 1he first 
group oI 22 0 RLJ Rs contains tne data sets for the first physical 
record of each image line with subseguent RLAR groups corresponding ta 
suosequent image recor~s. As there are 3S60 data sets in €ach BLAR 
group, but oLly 3954 pixels in each iuage record1 the last six data 
sets are blanks. Eacb RLAR is 414 -0 bytes long and contains 12 bytes 
of introductory data tollowed by 18 oata sets of 220 bytes each, 
correspond1ng 10 18 consecuti~e range Jines {or azimuth pixels) and 
terminated by 168 bytes of tiller zeros. Tne format of the RlAR is 
deiinea in Table 3.2.4. 
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NO. 

1 

2 

3 

4 

5 

6 

7 

1.1 

7.2 

7.3 

7.4 

7.: 

7.é 

7 • ï 

7.E 

7.S 

7.1 0 

1.11 

1.12 

'?ABLE 3.2.4 
RANGE LlNE ANCILLAR~ RECCRC - DEFINITION 

BVTE NCS. 

-----------

1-4 

i:: 

t 

7 

8 

9-12 

12-232 

13-16 

17-20 

21-42 

43-64 

6:-e6 

8']-108 

1 OS-13 <; 

131-144 

145-158 

159-1'7~ 

113-194 

195-216 

DESCIHf TlCN 

Record Sequence nuaber 

1st record sub-type code= 022 (6) 

Rec ord Type Coèe = 0 44(8) 

2nd record sub-type code= 022lEJ 

3rd record sub-type code= 055(8) 

Lengtti ot this record, (4140 bytesJ 

RLAR data set l consisting ot 220 bytes 

Range line number; ~ormat: 14 

Day of year (G~T); Format: 14 

Seconds of day (G~1J; Format: D22.15 

Slant range cf 1irst range point (metres); 
F or mat : D 2 2 • 1 : 

Platform orbit radiu5, (8) (metres); 
D 22 .15 

Format: 

Platform ECR ~olar angle, (Phi) (radiacs); 
Format D22.15 

Flatfcrm ECF azimuth angle, (Tbeta) (radians); 
format D22.15 

Associated Reading angle, {Fsi) (radians); 
for mat: E 14. 6 

dH/dT; format: E14.6 

Rotating freguenc~, (Wl) 
Format: E14.6 

Onused 

(radians/second); 

Real track heaiing, (Head) (raaians); FcrŒat: 
D22.l5 
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7.13 217-21E 

7.14 219-220 

7 .15 221-222 

7.16 223-224 

7 .17 2 2 5- 2 2 6 

7.18 227-22 8 

7.2 0 231-23~ 

8 

9-24 

233-45~ 

453-397 2 

25 3573-414 0 

SJR painting flag; Format: 12 

Zero fill; Format: 12 

Zero tilt; format: !2 

Zero fill; Format: 12 

Zero fil1; Forrnôt: !2 

lero fill; For mat: I2 

Zero fill; Format: 12 

Zero fill; Format: 12 

RLAR data se~~ ccnsisting of 220 bytes 

.RLAR data sets 3 te 18 consisting of 220 bytes 
each 

Piller zeros; Format 4214 
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Tnere is cne image d~ta file per logical volume and it contains 
all tne anciJlary and image data 101 one SAR band over a portion of 
the tlight l1ne or the SEASAT scene. !he tile class is l~AGERY$FILE 
with the class coae I~Gi. The file c1ass and its code are the unique 
and gen eric pieces ot information whic h difterentiate this ty~e of 
data trom any other CCT format. It is used by tbe software to 
determine ho~ the CCT can be reaa ana interpretea. 

Tne i ma ye da t a ti1e cont a ins the fcllo~ing recorts: one tile 
Ge s cri ptor reccra tollo~ed by the i mage records. For SAR-5 80 , IRI S, 
SEA SJ T a nd SI R-E, eacn record is 8100-tytes Jong irresp ective ot the 
SA R mode oI cperaticn. There is Lsually more tnan one record per 
image line. 

3.3.1 FILE DEfCRIP10R RECORD 

The file oescriptor record is comfosed of two segments, a fixed 
and a variable segment. The fixed segŒent provides information on how 
to read the Ii1e, and the variable segBent indicates how ta locate key 
data particulir ta this file class. ïhe tile descriptor record fixed 
segment is defined in Table 3.3.1.1, it is explained in Table 3.3.1.2 
{tnese t~o t2bles are identical te lables 3.2.1.1 and 3.2.1.2 
respectively), and its contents are sho ■n in Table 3.3.1.3. The 
variable segment is defined in Table 3.3.1.4 and its contents are 
sho~n in 1ab1e 3.3.1.6 and explained ir Table 3.3.1.5. The imfge data 
file descriptcr record varia.ble segment gives the number and length of 
the image records; it describes tne data format in terms of the data 
grouping, locates the image Mithin the physical record, and gives the 
location ot specific data fields in the record prefix. For SAF-580, 
IRIS, SEJSAî and SI~-B, the length et the file descriptcr reccrd is 
8100 bytes. 

-+-~-- ..,_ -------------------- --"+-------------.__ .. _______ ----------------+ 
Î 
1 
J 

FiJ1eè Segment 
1 
1 
1 

1 
Image File Variable Segment 1 

1 
~-----.+:- ................ -.-........... ----+---.------..... -·---.. -------------------- ..... --+ 

(bytes) l 12 .13 180 181 ElOO 
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NO. ---
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

26 

27 

28 
29 

TAELE 3.3.1.1 
IMAGE DATA FILE DESCRIPTOR RECORD FIXED SEGMENT - DEFINITIO~ 

BYT" NCS. ~-... ·------

1-4 
5 
6 
7 
8 

9-12 
13-14 
15-16 
17-28 

29-3 
31-32 
33-44 
-15-48 
49-64 
65-68 
69-76 
77-80 
81-64 
85-92 
93-96 
97-100 

101-lOf 
109-112 

113 

114 

115 

116 

117-180 
181-ECR 

DESCHIFTION 

Record Seguence Nuwber 
1st record sub-type coae = 077(8) 
Record 1ype Cote = 300{8) 
2r,a record sub-tyçe code= O22lE) 
3ra record sub-t1pe coae = 022l6J 
Length et th1s reccrc 
ASCII/EECDIC Flag 
2 Blan.ks 
Contra] Document Number for this Data 
Format 
Control Documer.t Revision Number 
File Design Descriptcr Revision Letter 
Software Relea~e Number 
File Number 
File Narre 
Record Seguence ard Location Type Flag 
Sequence Number Location 
Sequence Numoe1 Field Length 
Record Code and Location Type Flag 
Record Code Location 
Record Code Field Length 
Record Length ënè Location Type Flag 
Record Lengtn Location 
Record Length Field Lengtn 

File 

Flag 1ndicating that data interpretation 
informat1on is included wittlin the tile 
descriptor reccrô. 
Flag indicatir.g that data interpretation 
information is included witnin .tne file in 
record(s) other than the descriptor 
Flag indicatinç that data display infarŒation 
is includeo within the file descriptor recora. 
Flag indicating that data dispJay information 
is incluaea within the file in recora(s) other 
than tne file descriptor. 
Reserved Segment 
File Descriptor Variable Segment 
(EOR= End-of-Recoro) 
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TAELE 3.3.1.2 
IMAGE DATA FILE DESCRIPTOR RECGRD fIJED SEGMENT - E,PtANAîlON 

Fields 1 to 6 are binary encodea iields. All other tields are in 
ASCII. AJpha~umeric character strings are left-justified and numeric 
character strings are right-Justitied. Any tields not used are tilled 
with blanKs. ~umbers wnich do not till the tieJd are paddet with 
leaàing blanks. 

FIELC 

1 

2 

3 

4 

5 

6 

7 

8 

EXfLAN.ATlCN 

A ninary numDer containing tne seguence number ot this 
record with1n the file. For the File Descriptor 
record, this number is al~ays 1. 

!he ii.rst record S1.Jb-t~pe code for the File Descrii;:tor 
record is 017(E). 

The record type cooe tor Superstructure records is 
3 0(8). 

The secona record sub-type code 
Desc.riptor reccrd is 0~2(8). 

ter the File 

The thirci record sub-type coae for all Superstructure 
records is 022(8). 

This field contains a tin~ry number giving the length 
of thi5 record in bytes. 

The ASCII/EBCDIC flag indicates if the 
intormation in the Feterenced File 
EBCDIC. For the SAR image format, ASCII 
used 1 so tnis tiela will contain As. 

alp.hanume rie 
is in ASCII or 

onl_y i.111 be 
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TABLE 3.3.1.'.t 
IMAGE DATA FILE DESCRIPT □R RECCRC FIXE[ SEGMEN1 - EXFLANA11CI 

FIELD 

9 

1 0 

11 

12 

13 

14 

15 

16 

17 

18 

EXFLAN:ATIGti 

12 characters containing the numoer for the document 
that ccntrols this file format1 i.e. DFDTM$81-159 for 
CCRS do eu ment. 

2-oytes giving the rev1s1on number of the control 
oocument defining the current tile forŒat. 

2-oyte ~ giving the revision latter of the 1ile 1ormat 
(as opposed to rev1s1ons which affect tne control 
document without atfecting the file Îorœat). 

12 characters identitying the soft~are version used to 
write this file. 

4-byte sequence number of this file ilithin the Lcgical 
Volume, excluding the volume directory. 

This is the unique 16 character identification o1 the 
present tile as stated in iiela 10 ot the File Pointer 
Record of the Volume Directory File. 

ihis 4-byte field indicates if the 
the file have seguence numbers. 
record seçuencE nuœbers present in 
in all oata records of the file. 

otner . recorès in 
FSEQ inàicQtes the 

the same location 

lhese eight bytes give the location of the start of 
the seguence number fiel<l. They give the record byte 
nuœber of the 1irst byte 01 the tiela. 

Four bytes indicating the length1 in bytes 1 of the 
record seguence nu~ber field. 

This 4-byte flag indicates if the other records in the 
file have a record t)pe coae, and if the location of 
the coée is tixed or \atiëble. FTYP inèicates the 
record type code 1s present in the same location in 
all the data recoros ot the tile. 
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TABLE 3.3.1.2 
IMAGE DATA FILE DESCRIPTOR HECCRC FIXED ~EGMENT - EJPLANATIGI 

FIELD 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

EXFLANJlTlCN 

These eight bytes give t b e location of the start of 
the record type code field. Tbey give the recorl byte 
cumber cf the îirst byte et the field. 

Four bytes, inaicating the length, in bytes, of the 
record type code field 

This 4-byte tlag indicztes iI the other records in 
tile contain their reccrd Jengtbs. FLGT indicates 
record length is presert in the same location in 
the oata records 01 the tile. 

the 
the 
all 

These eight bytes give tbe location of the start of 
the · record length field. They give the record byte 
rumber of the ïirst by~e et the tield. 

Four bytes, in<licating the length, in bytes, ot tne 
record length 1ielo. 

A YIN indicates the presence/aosence 
interpretation intormation in tne tile 
record variable segment. 

of data 
descriptor 

A Y/N indicates the presence/aosence of data 
interpretation information in other places cf the 
file. 

A Y/N indicates the presence/absence ot data disflay 
information in the tile descriptcr record variible 
segment. 

A Y/ N indica~es the presence/absence ot êata ôisplay 
information in other places of tne file. 

64 bytes for xuture expansion. 
LGSO'IIG-CC B. 

Reserved by the 

File descriptor variable segment (see 7aole 3.3.1.3) 
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TAELE 3.3.1.3 
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I~AGE DAîA FILE DESCRIPTCR REC0R[ FIXED SEG~ENT - CONTENTS 

.FI ELD 
TYP E 

B 
B 
8 
H 
B 
B 
A 
.A 
A 
.A 
A 
A 
N 
A 

A 
N 
N 
A 
N 
N 
N 
N 
N 
A 
A 
A 
A 
A 

FIELD VALUE 
NU~BER _______ ,__ 

1 
2 
3 
-4 
c; 

6 
7 
8 
s 
10 
11 
12 
13 
14 

15 
16 
1ï 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2ï 
2t 

1 
077(8) 
3 0'C ( 8 ) 
022( 8) 
0 22 { 8 ) 
61 00 
AS 
SS 
DPD'I MS81-199 
SA 
SA 
<PPPPPf>CVF01$ 
1 or 2 
SAR580I<M~M M>-<BB><PP> 
or IRISSSI<~~~ ~>-<BB><PP> 
or SEiSATISSSS-<BE><PF> 
or SIR-BSISSSS-<BE><Pf> 

FS EQ 
1 
4 
FT VP 
5 
4 
FLG'I 
9 
4 
·~ 

N 
ï 
N 
Blanks 
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NO. 

1* 
2 
3 

4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 

16 
17 

18 
19 
20 
21 

22 
23 
24 
25 
2E 
27 
28 
29 
30 
31 
32 

TAELE 3 • . 3.1.4 
!~AGE CATJ flLE DESCRIFTOR RECORD VjRIAELE SEGMENT - DEflNilICN 

'* 

** 

EY'!E NCS. DEFINillON 

1-6*• 
7-12 
13-36 

37-4 0 
41-44 
45-48 
49-52 

53-56 
51-64 

65-68 
6S-16 
77-80 
81-84 
85-88 
89-92 

93-94 
95-96 

97-lOQ 
101-lOE 
109-112 
113-llé 

Number of image records 
Image record length 
ReservEà(blanks) 

PIXEL GRO UP DAT A 
~uœber ot nits per pixel 
t umber of pi~els per data group 
Nuruber OL bytes per data gr~up 
Justification ~nd cr6e1 et pixels with1n d~t~ grcup 

!'MAGE DATA 
Number 01 bands of imagery in this file 
Number of lines per im~ge(one band) excluding to~ and 
nottom border lines 
Number of left border ~ixe1s 
Nuœber of image pixels per line 
Number or riyht border pixels 
Nurober of top border lines 
Number or bottcm boràer lines 
Interleaving indic2tor 

RECORD DATA 
Number or physical reccràs per line 
huœber of physical reccràs per multiband line in this 
tile 
Number cr bytes of preïix data per recora 
Number of bytes of image data per record 
Number ot nytes of suftix oata per recor~ 
frefix/suffix repeat flag 

fREFIX/SUFFIX DATA LOCATCRS 
117-124 Image line numoer locator 
1~5-132 Image(t2nd) nuaber loc~tcr 
133-14 0 Time ot image line loc2tor 
141-14€ leit-fill ccunt locator 
l4S-15t ~ight-rill count locatcr 
157-18€ Blan.les 
189-196 Image line quality code Iocator 
197-204 CaliDration intormatio~ locator 
205-212 Gain values field Joc2tor 
213-2~( Bias v2lues field locator 
221-25~ Elanxs 

Field 1 of the variable segment is field 29 ot the ccaplete 
record. 

Byte 1 ot the variable segment is byte 181 of the coœplete 
record. 
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TAELE 3.3 .. 1.4 
FILE DESCRIPTCF RECORD VABIABLE SEGMENT - DEFINITION 

BYTE PACKING DATA 

33 253-25t Number of lett-fill bits wittin pixel 
34 257-260 Number of cight-lill bits ~ithin pixel 
35 261-268 Maximum data ranye ot iixel 
36 2f9-EC8 BlanKs 

LOCATCR FO RMAT 
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Locatcrs for tne image data file consist ot 8 
bytes 1 made up a5 ïcllcws: Bytes 1-4: Byte 
numbir within pref1x (or suffix) of the start 
ot the tielo being .locatea} Bytes 5-€: 
Length in bytes of the tield being locatet; 
Byte 7! P for prefix 1 S for suftix Byte S: 
Type of tield: A (alphanumeric}, B (binary), 
N { n um e ri c ) • B e c au s e th e .r e a r e 12 b y t es o .f 
record introductorJ data, an offset of 12 has 
to be aaded ta the byte number value in order 
to determine the otfset ~ithin the record. 
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I~AGE DATA FILE DESCRIFTCR RECOfD VARIABLE SEGMENT - EXPLANATION 

FIELE E~PLANATION 

l The actual cumber of image reccrds in the image data file is 
variable, (Field 1 = Field 16 ~ Field 9 * Fielo 8) 

2 1te image record length for SAF-~E O, IRIS, SEASAT and SIR-E is 
81 0 b1tes. 

3 Reserved. 

4 The nuœber of oits per pixel, 16 bits. 

5 1here is l pixel per data grouf. 

6 A data group occupies 2 bytes. 

7 There 1s no justification beca~se Field 4 * Fielo 5 = Field 6 
* (8 bits) 

8 1here _is only cne SAR band per CCT. 

9 This is the actual number ot i~age data lines in tnîs file. 

10 Number of left border pixels fer image framing. 

11 This is the nominal maximum nu~ber of image pixels contained 
in a line; it dces net acccurt for variation tbat can happen 
on a l1ne to line basis. 

12 Nuœoer o! right border pixels ior image framing. 

13 Number ot top border pixels tor image framing. 

14 Number cf bottcm border pixels for image framing. 

15 There is only one SAR bana per CCT; 
sequential). 

same as ESQS (bar,d 
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TAELE 3.3.1.5 
ltAGE DATA FILE DESCRIFTOR RECORD VARlAELE SEGMENT - EXFLANATION 

FIEU: E:XPL.AN.ATlOb 

16 This is the nuœber ot records 1eguired to contain one complete 
image I1ne; (Field 16 = Field 11 * Field 6 / (Field 5 * 
fiela 19) 

17 S2me 2~ field lf becat~e (Fielc 17 = Fie1d 16 ~ Fi~ld e). 

18 The prefix excluaes the 12 bytes for tne 
record type cote 2nd tte reccrc Jength. 

record nuraber, 
It is 180 bytes. 

19 The nuœber ot bytes of image data per record is 7908. 

20 There is no su1fix data. 

the 

21 It contains 4 tlanks te incicate prefix ana sutfix repeat. 
That is the pretix information is updated a~d repeated for 
each reccrd in the imaçe line ~here there are multiple records 
per line. 

22 This is the locatcr painting te the image line numoer field in 
the prefix. 

23 This the locator painting to tte SAR banâ indicatcr field in 
the pretix. 

24 

25 

26 

'Ih1s 
this 

'Ihis 

This 

is the 
image 

i.s the 

is the 

27 ElanKs 

lOCê ter painting 
line. 

10c a t cr pcinting 

lo c at or painting 

te tiœe fielà in milliseccnës for 

te the lett-till p i:x e.1 count. 

te the right-till pixel count. 
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!~AGE DATA FILE DESCRIPT □R RECORD VARIABLE SEG~ENT - EXFLANATIO~ 

FIEL[ 

28 

29 

30 

31 

32 

33 

34 

35 

Heserved. 

Reserve à. 

Reser-ved. 

Blan.les 

EXPLANATION 

There ~re no left-fill bits within eacb pixel. 

There ~re no right-filJ bits within each pixel. 

The pi~e l values can vary tram O to +65535. 
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T.AEL E 3.3.1.6 
l~AGE CATA FILE DESCRIPTOR RECOR[ \A~IAELE SEC~EN ! - CCNTEKT~ 

f'IElD FJELD VALUE 
TYPE tiU~BER ..... _.,._ ------ -----
N 1 "* m 11 n ,. 1 
N 2 6100 
A 3 Blanks 
.N 4 16 
N 5 1 
N 6 

.., 
~ 

N 7 $5$$ 
li 8 1 
N 9 n 
N 10 0 
N 11 k 
N 12 0 
N 13 0 
N 14 0 
A 1~ as,s 
N 16 m = k .. 2 I (1 * 790 8) 
N 17 li * 1 
N 18 181J 
N 19 1908 
N 20 0 
N 21 S$S$ 
A 2.2 S$69$4PB 
A 23 .$111$2FB 
A 24 Sl33~4FE 
A 25 $105S2FB 
A 26 $101S2FB 
A 27 Blanks 
A 28 Blanks 
A 29 Blëinks 
A 3 Blanks 
A 31 Blanks 
.A 32 Blanks 
N 33 0 
N 34 C 
N 35 65535 
l 36 Elënks 

--------------------------------------------------** Field 1 oi variable segment is fielc 29 ot the complete recort. 
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For SJR-580 1 1RIS 1 SEASAl and SIR-81 each image record cortains 
the tollo~1ng tata: 

1. 12 bytes of standard record i~troductory data (i.e. record 
cumber 1 record type atd sub-t)pe codes, and record length). 

2. 180 bytes ot prefix data containing ancil1ary informaticn. 

3. 15 0 8 tytes of image data; each pixel occupies 2 bytes ~ith 
tne tigner craer byte prececing the lo~er oraer byte on the 
recorcing medium. For Jines taving more than 3954 pixels, 
t~o oL more recoras are reguirea per line, (Figure 3). 

4. 0 bytes of su1tix data. 

The content ot image records is deiinea in Table 3.3.2.1 and 
explëineà in T,bie 3.3.2.2. 
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EIT 1 6 5 4 3 2 1 0 

BYTE 1 j 

1 
12 J 

13 1 
J 
j 

1 
192 J 

193 J 
l 
1 
J 
J 
1 
1 
1 

1 

j 

l 
j 

l 
1 
j 

1 
j 

1 
1 
j 

1 
1 
J 

8100 l 

Record 
Intcociuctcry 

Data 

180 Bytes 
Ancillar_y tata 

Pi.xel 1 

••• 

1'!S1:l byte 

LS.B byte 

• • • 

Pixel 395-4 

1 
j 
j 

j 

• j 

1 

J 
J 
j 
j 

• j 
j 

l 

1 

1 
j 
j 
j 

J 
j 

l 
l 
1 
j 

J 
j 

J 
J 
1 

-+-- ·+-- ... --+--+---+--+--+--+ 

Image Line First Record 

1 j 
1 

1 '2 j 
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ï 6 5 4 3 2 1 0 

Record 
Introauctory 

Data 

l 
J 
1 

-¾- -+--+--+--+--- +-- -+-·- .+----+ 
12 J 

J 
l 
j 

19~ J 

192 J 
J 
1 

' j 
1 

' 1 

J 

180 Bytes 
Ancillary Data 

) 

1 
1 
1 
J 

fixel {m-1)*39~4+1 1 

• 1 
1 
1 
J 

• • • 1 
1 

1-'\SB byte 1 

LSB byte j 
•--- •---+--+--+--+--+·--+---t 
J 
l 
j 
j 

1 
j 
j 
j 
j 
j 

l 
j 
J 

8100 J 

• • • 

Fi.xel k 

Zeros 

Image Line Last Record 

) 

J 
t 
1 
1 
j 

1 
J 

. 1 
j 

j 

1 
1 
J 

Figure 3 - Image Data Recori Layout, (Multiple Records per Lice) 
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FIELD 
TYPE 

8 
B 
B 
.i:l 
8 
B 

6 
B 
B 
H 
B 

E 

B 

B 

B 

B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
fi 
E 
B 
B 

B 

FIELD 
NUNBE'R 

1 
2 
3 
4 

6 

Î 
8 
9 
10 
11 

12 

12 

14 

16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

TABLE 3.3.~.1 
IMlGE DATA RECORD - DEFINITION 

BYTE 
NUt-lBER 

1-4 

6 
7 
8 
9-12 

13-16 
17-80 
81-84 
85-8f3 
89-92 

93-96 

97-100 

101-104 

105-106 

DESCRif TION 

Record sequence number = 2,3,4, ••• 
1st record sub-type code= 355(€} 
Record type coce = 355(EJ 
2nd record sub-type code - 022(8} 
3rd record sub-type code= 022(8) 
Record lengtb = 61 00 bytes 

PREFIX DATA 
Reserved 
Reserved 
Image line number in the Volume Set 
Image line record inoex 
Latituëe at certre of image line in aillionths 
of degrees 
East longituae at centre of image line in 
millionths or ëegrees. 
Northing oi first pixel of image li~e in 
metres. 
Northing of Jast pixel of image line in 
metres. 
Easting ot first pixel of image line in 
metres. 

109-112 Eastin9 of last pi~el of image line in metres. 
113-116 Orientation of image line, in millionths of 

degrees at midèle of line. 
117-llE Left-fill pixel count. 
119-120 Right-1111 pixel count. 
121-12~ Number of image oata pixels. 
123-12◄ S~R nand indicator. 
12s-12e SAR polarizaticn. 
127-132 Reserved 
133-134 Day of year 
135-144 Reserved 
145-148 Milliseconds ot day {GMT) 
149-150 Thousandth•s mil1iseconds of day {G~T} 
151-160 Reserveà 
161-192 Zero Fill 

I~AGE DATA 
193-8100 Image line pixels 
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T.Al:!LE 3.3.2.2 
IMAGE DATA HECO ~D - EXPLJIATION 

FIELD E:XFLANATION 
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1 J binary number containing the seguence number et th1s record 
within tne file. 

2 The tirst record sub-type code for the Image rata reccrd is 
3 55(8). 

3 The record type ccde fer Image Data recoràs is 355(8). 

4 The second reccra sub-type coàe tor Image Data recoràs is 
022(8). 

5 The thira record sub-t:ype code tor Imaye Data records is 
022(8). 

6 This fi-e1d contains a binary num.ber giving the lengtn of this 
record in .bytes. 

1 2ero Fill 

8 Zero F1l1 

9 Sequential image line counter ~umbering the consecutive range 
lines contained in the entire Volume Set. The first line is 
cr:e. 
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.FIELD 

10 

11 

TAELE 3.3. ::t. 2 
!~AGE DATA R!CORD - EXFLANATION 

E:XPL ANA '!ION 

Cyclic record irdex ccunter (1, ••• ,1) indicating the record 
numoer within each image line. The first recora in a line is 
1. 

The r~rge of latitudes is tram -S 0 , 000 , 000 to +90,0 00 ,0 00. 

12 1he r~nge of longitudes (E~st direc~ion) is from O to 
35SJS9S,99S. 

13 1his i~ .the Northing ot the tirst pixel ior the complete image 
line. 

14 This is the Northing oi the last pixel for the complete iaage 
l ine .• 

15 1his is the Easting of the fir~t pixel for the complete image 
line. 

16 This is the Easting of tne last pixel for the complete image 
line. 

17 This is the crientation ueaiurec clockwise starting from 
North, range from O to 359,999,999 millionths of degrees. 

18 This is the actual number of left-fill 
betore the first true pi~el. In 
applies to the first recorri only. 

pi~els in this line 
multi-record lines this 

19 Ttlis is the actual nu.rober of right-fill pixels in this line 
alter _the 1ast true pi~ei. In multi-record Jines this aEplies 
to the last record onlï• 
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FI EL[ 

20 

21 

22 

23 

TAELE 3.3.2.2 
l~AGE DATA RECORD - EAPLANATICN 

ElPLANATION 

The number ot 1eft-fil1 pixels plus the number cf right-till 
pixels plus the actual number ot image data pixeJs should be 
egual te Fiel d 11 of tne iroage data tile descriptcr record 
variable segmert, {T~ble 3.3.1.4). 

The SA F oand indicator is O, 11 2, 31 4, 5 for L 1 S 1 C1 1, KU, 
KA banc respectively. 

The tirst byte is the transœitteo pulse polarization ant the 
secord byte is the received pulse polarization; 0 or 1 for 
norizontal or vertical respectively. 

Reserved. 

24 The da) of tne year in G~T since January 1st of acquisition 
year. 

25 Reserveà. 

26 G~T tiœe in milliseconds since midnight. 

27 Thousandth•s of millisecond. 

28 Reserved. 

29 Zero Fill 

30 Each pixel is represented as a 16-oit unsigned integ€r value. 
lhere is a maximum of 3954 pixels per recorci. For 
multi-record lines, lett-fill pixels and rigbt-fill pixels can 
only zppear on the first ano last record respectively; all 
cther records in 2 multi-recorri . line have exactly 3954 true 
pixels. 
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The last tile of the Volume Set is the Null Volume Directory 
File1 consisting of one record only, tne Null Volume Descriptor 
Record. Its purpose is t~ofold: 1irstly, t-0 mark the end of the 
Volu~e Set, ana secondly to tacilitate the addition of a new logical 
volune at a later date by the user. ln the latter case the Null 
Volume Directcry File wculd be overwritten by a seco~d E-0-F mirk or 
woula be converted to a Volume Directory File by overwriting the Null 
Volume tescriptor Record ~ith i Volume Descriptor Record and appeniing 
the appropriate File Pointer Recoros. It takes the value 1 greater 
than the asscciatea Volume Descriptor record of the previcus lcgical 
vol~~e. !he Null Vclu~e Cirec~ory File ccnsisting of one Null Volume 
Descriptor Record anci an E-0-F as a terminator is al~ays follo~ed by 
two E-0-.F .marks. 

3.4.1 NOlL VOLU~E DESCRIPT □ R ~ECORD 

The Null ~olume Descriptor Record identifies the physical volume 
and its aocuaentation. lts de1inition anci contents are shcwn in 
Taoles 3.1.1.1 and 3.4.1.1, respectively. 
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NUlL V0L0~E DIREC1CRY - VCLUME DESCHIFTCR RECORD - CON!EN1S 

FIELD 
TYPE 

8 
B 
B 
.d 
8 
E 
A 
A 
A 
A 
A 
A 
A 
,\ 

A 
N 
N 
N 
N 
N 
N 
N 
A 
A 
A 
A 
À 
A 
A 
A 
A 

FIELD 
NU~BER -----
1 
2 
3 
4 
5 
é 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 ~--
~ '-
23 
24 
2~ 
26 
21 
28 
29 
3-0 
31 

VALUE 

----~-
1 
300(8) 
300 (8) 
077(ti) 
022 ( 8 ) 
3 6-0 
A$ 
$$ 
CC B - CC 'I - 0 00 2 
se 
$A 
<PPPPPF>CVF01$ 
<CCNNN~>SS$SS$SSSS 
B lan.Ks 
D<YY~MCD)•F<AAAAAAA> 
SS 
n 
n 
n 
1 
n+l 
2 
Blanks 
BlanKs 
Elar..1<s 
Blanks 
BlanKs 
ElanKS 
1:!larncs 
Blan.ks 
BlanKs 
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