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Tne SAR image CCT formats snoula not be confuseq with the S2R-530
or SFEASAT wviceo signal CCT ftormats specitied in CCRS documents
LPD=TIM=80=172A and DPD=-TM=78=015D respectively. The videc signal CCT
contains the unprocessed microwave data acquired by the Synthetic
Aperture Radar (SAR) systems. 2 SAF imege CCT contains the actual SAR
image generatec by processing the videc sigral data on tne generzlized
SAR processor., #hile this document 1is directea at SAR-580, 1IRIS,
SEASAT &rc¢ S1R-B 1imasgery the tormat described here 1is exrencakle to
include iragery from other SAR sensors. Finally this accument should
not be @mistaken with an earlier format document for SAR image CC7Ts,
developed in 1978 specifically for SEASAT-1 and describec in
DPD=TM-T73-015D. The wearlier CCT format called the universal Johnson
Space Center (JSC) format, wWas used for CCTs produced by
SEASAT-specitic SAR processorse.

At ftirst glance this specification document could appear ccrplex
and involved. But c¢nce its organizaticn is understoog it is rather
simple and easy to use. Each file is cefiined in terms of its records.
For most reccrds three tabies are previded: definition, explarnation
and contents. All three tables refer to the same information and are
cross~rererenced by the individual <field numbers. The first table
gives a list of all the fields in the reccrd and it 1is vprcbebly
sutficient Ifor most reaaers. The explanation table provides more
detailed inforsaticr about the fields. 1The contents tzbie gives the
actuzl &lphanumeric string o¢r binary value in each field and can be
consulted for record content verification purposes.

This document is self-contained and includes & comprehensive
description of tne SAR image CCT for several SAR sensors. But readers
who desire to cbtain mcre information ¢n the rules znd convertions
applied in the definiticn of this CC1 format are referred to "LGSOkG
CCT Format CCB Document: The Stangard CCT Family of Tape Formats®,
(Reference 2). It wculd provide more inpfcormation on the concept of
the ®superstructure® wnich is common tc all CCTs within the fzmily,
anda on 1its implementation using the Volume Directory and the Filie
Descriptcr. Alsc, a mcre general understanding of the fzamily wculd
l1sad to the development of software applicable to other tormats sithin
the tamiiy. for example, SAR imagery and LANDSAT wmultispectral
scanrer dzta CCTs use the same file class anc consequently can be read
by ccmmoll softaare.



CHAPTER 1
SAR IMAGE CCT PRODUCT DEFINITICA

1.1 SAR SENSCRES

This document specifies the format cf Ccomputer Compatible Tapes
(CCT) containing Synthetic Aperture Radar (SAR) data which has been
fuilly processec into imagerye. The scope of the format described
herein 1includes SAR dimagery torm tke Cansdian Convair 580 zircratft
(both the S2R=-58(G ang IRIS), the NASE SEASAT=-1 satellite anc¢ the
Shuttle berne lImaginyg Radar (SIR-B).

The zctual pixel size 1is specifiea at processing time as a
paraxeter tc¢ the generai S2AR processcr. For exampie: the SAR-S580
data it wculd¢ normally be in the range ot 1 to 1L metres where as
SEASAT «cula be 10 to 100 metres. {(Cn the CCT the pixel size and
rangefazimuth line organization are given in the text rteccrd of the
voluge directory)e.

On the €C1 the reccré length for the imzge data file 1is glways
constant at €100 bytes including ancillary data and video data.
Multiple consecutive records per image 1line are used for lines
requiring more thar 8100 bytes. 1In this format tne maximum number of
records per line of video is restrictec to 7 records. Tnete is no
image repetiticn or gap for «consecutive CCTs generzited curirg the
processing ot s complete SAR scene requiring more than one CCT.

CCTs can be recorced at 1699 or at 6258 bpi. The actuval nusber
of image line records can vary &as & furcticn of the reccrding cersity,
the number ot recofds per image line and the quantity ot ancillary
datz containec in thne leader tile. But it shouid not exceed 4200 and
14280 reccrds (numbers divisible by 2, 3, 4, 5, 6, 7; 1ie. the rusber
of records per image 1line) at 1609 and 6250 bpi respectively. For
image lires requiring muitiple records there 1is always &n 1integral
numsber of lines per CCT an¢ the actual number of records has to be
chosen accoraingly.
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1.2 SAR-580 SENSCRS DAIA

Tne SAR=-58&0 mounted in the Convair=-58Q0 aircraft, 1is «capeble of
acquiring SAR data in three pcssible candst X, L, or C sith parallel
or cross poelarization, (HE, HV, VV, VH), (Feierences 1, 3) resulting
from the cperation of the SAR-580 in ore of tour modes:

1. BEigh Fesolution Narros Ssatn Lual Channel (HRNS),
2. PFigh Resoluticn Wwide Swath Sirgle Channel (HRaS),
3. QLow Resclution Narrow Swath Dual Channel (LRRS),
4, Low Resclution Wide Swath Single Channel (LR#S).

The narrow (NS) and wice (WS) swaths ccver & strip which hzs a2 ncminal
6 kmr anc¢ 11.4 km width respectively. The length of the imége is
determined by the length of the flight line. 1In tne NS mode the tuo
chanreis are reccordec¢ on separate C(Ts as separate datz sets. 1Thas
restricticn is imposed by the tact that the £AR processing cannct be
perfcrmec concurrently on both channels. 0On a CCT the SAR=580 image
is recorded as range lines or &@s azimuth lines. Range lines cover the
full widtn of tne ssmaths: 6 or 11.4 km; they increase as a function
of acquisition time. 1In principie azimuth lines can be as long &s the
rlight line itself but in prectice they are Jlimited to
T7*({8100=ancil.bytes) bytes per line irrespective of the pixel size or
the numper o1 bytes per image pixel. 2Azimuth line numbers increase
movirg amay frcm the =zircratrt. In the format, &hen there is a
ditference din the data organization betseen range lines and azisuth
lines the agzimuth iine case is treated as the exception.
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1.3 IRIS SENSCF DATA

In early 1985 the original SAR-58{ (X,L,C) sensor on poard the
CCRS Ccnvair~£89 1is scheduled tc pe replaced with a nes SAR sensor,
the Canacien Integratec Radar Imaging System (IRIS). L[3tea from this
sensor &@ill be available initialy for only C-band, hcsever plans are
under way fcr en X-banc capapility. Ccmpinations of both peréllel or
cross polarization, (HE, Bv, VE, Vy) will be availablie. The six mcdes
of operations asvailaple are:

Sensor Acquisition pode Range Ssatn Range
Sampies hicdth Resoiuticn
Nacir moage {Dual pol.) (NLXS) 2048 Bkn 5w
Nacir mode {Single poi.) (NDRS) 40S6 16km Sk
Hi-Res, Narrcw Swath (Tuazal pol.) (HRNS) 204¢ 8km S5m
Hi=-Res. #iae Swath (Single pol.) (HRKS) 4056 16ke Sm
Lo-Res. Narrcw Ssath (CTuai poi.) (LENS) 2048 16k= 18.7a
Lo=Res. kidge Swath (Single pol.) (NSwS) 40686 63k=n 18.7=

The rerrcs (NS) arnd side (wS) swaths cover a strip wuhich bas a
nominal 15 ke and 63 km width respectively. The nadir mode (ND)
covers the same swath width as the narrow mode. The length ot the
image, &s 1in the case of the SAR-583, is determined by the length cf
the tlignht 1line. In the dual polarization (DP) modes the two
simuitanecusly acquired chanreis are 7reccrded on separate CCTs as
separate c¢ats sets. This restriction is inmposed by the fact that the
SAR precessing cannot be perfcrmed concurrently on both channels. On
a CCT the IRIS image mzy also be reccrced @s range lines or as azimsuth
lines. Range lines cover tne full wid¢th of the suwaths: 18 or €3 kn;
they increase as a functicn of acquisition time. In principle azisuth
lines <can be as long as the flight line itself but in practice they
are limitea to 7*(8100-ancil.bytes) bytes per line irrespective of the
pixel size c¢r the rumber c¢f bytes per image pixel. Azimuth line
numbers increase moving awkay from the zircratt.
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1.4 SEASAT SENSOR DATA

The SEASA1-1 S3AR, unich mas launched on June 2€6, 1978 anc¢ put
into a «circular orbit at an altituce of 770 km. operated in the L
band and tne imagery is framed over 100 ke x 100 ka maximum areas
called SEASAT scenes. The processac images are corrected fcr ezrth
rotation and sient range to grcund rénge distortionse.

1.5 SIR-B SENSCR DATA

The SIR=-B sensor, Shuttle Imaging Radar, was floen on the KASA
Space Shuttie curring the second week ¢f Cctcber 1584. The sernscr was
a recisigned S1K=A SAR sensor operating in L band. Data +from this
senscr was ccliected at a variety c¢f orbits znd incidence angles. The
processed images are ccrrected for eartb rotation and slant range to
ground range distortions.
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CHAPTER Z

SAR T#AGE CCT LCUGICAL VCLUME DEFINITICN

Tne SAR image product is recorded on CCIs in a format derived
from the Stapdara Family of CCT Formats (Reference 2). 1The entire
data set for one SAR béand (X, L, or C) scene 1is referred tc as a
Voiume Set. Tne data is organizea ir self-contained logical volumes
where each lcgical volume constitutes a particular seymert ot the
tlight 1ine «c¢r orbit. Fach CCT contains exactly one logical volume,
{Figure 1). The first logical volume cf the Volume Set consists of a
Voiume Directcry, a leader file anc a single image data file. The
leader file is absent ftrom the foliosing logical volumes in the Volume
Set. The last logical volume (recorded on the iast CCT in the Veoclume
Set) is fclloweé by a Null Volume Directcery, (Figure 2).

Tne Volume Directory contains ¢eneral information about the
iogicai veolume and hes to reac it. The leader file <cortzins
gefinitive position/orpit anag attitude data and possibly range 1line
ancillary data, (for azimuth line image crganization only). The image
gata file contecins the image data in the X, L or C bana. The BRNull
Voluge Directcry marks the end of the Volume Set., Each (C1 is
terminated by two E=-U~F marks except fcr the last CCT which ends with
three E~C~F maiks. Consequently, each C(T contains tso or three files
except for the last CCI in a Vclume Set swhichk has three cor four files.
In the ¢ual channel mccde, as is the case for SAR=-580, separate bands
are recorded on separate 1ogcical vclumes on gifferent CCTs and
constitute @& sepasrate deta set. The datz crganizaticn hierarcty can
be summarized a2s follows. For a multi-channel sensor, such as the
SAR=E80, a flight 1line of cata can provice one or mcre Volume Sets
éeperding upon the mode of operation: a single or dual chanrpel. For
a sinyle chanrel senscr, such as SEASAT, the scene constitutes alsays
one singie VYolime Set. Each Vclume Set ccnsists cf mulitiple 1lcgical
velumes; eech logical vclume is recorded or a singie physicél volume
or CCT and it consists of two or three files: a Volume Directeory, a
jeader ftile (first CCT cnly), &nd &n image data file. The lest CCT in
a3 Volume Set is terminated by @ Null Vclume Directory.
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The data is recorded in 7=-bait ASCII (right-justifiec¢ in B8ebit
bytes), binary and BC(L. Tne record size is a muitiple ot 180 Lbytes,
{a byte is alwzys 8 bits). In this document blank <characters (octal
049 in ASCII) are represented by a8 § and <AAAAD> 15 2 generic
fepresentation 1or an alphanumeric string consisting ot four
characterse. Fcr multi-byte dataz types (e.ge.: 16=-bit pixels), the
most signiticant bytes precede the 1le&est significant bytes on the
reccrding medium. Certain computers such as the Digital FCP-11 wxill
store in memory the first byte in the los-order byte anéd consequently
woulac require bytes swapping for preper interpretation of the data.
Cn nmost system:z this operation is not required.

The CCT fcrmat gefined here is generai, expandapble and applicabie
to otner types of SAE data sucn as MESE, (Microwave Remote Sensing
Experiment). Eesides the X, L and € bené which are specitic tc the
CCRS SAR=580, tne format could also be applicable to other microsave
senscrs cperating in the &, KU and KA Lkands.

jmmm———- ~=== VOLUME SET =====eccccccccmcccce—aoe|

I== LCCe V(Lel ==j== LOG. VCLe2 ==j== o4¢ ==]== LOG, VOL.N ==}

jm=== CCT 1 =====]==== CCT 2 ===m=j== 4o ==j==== (CT N =====]

DODD35053335553333333P555333DDIIIDDDDIDI3IID2D33D5II302D353555>
IDOD3333D535003335355555>> SAR IMACE DDDDDDD235DI2D3355255355>
DI22II0DDD333D3533300DDDDD2I303IDDD3DIDIDID0IDDIDI539202323>

figure 1 - VYolume Set of S2F=~580 or SEASAT Range Line Imagery
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FILE NUMHER
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FILE 1
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VCLUME DESCRIPICR VOLUXE DIRECIORY FILE
FILE PCINTER(+)
FILE POINTER
TEXT RECCRD

L B R RN E R ENEEEEREZXNEMN-ENRE:RH-ES]

Enl=F

*9 29 e0 % B8O 8 @
oo 4o o6 se a0

: FILE DESCRIPTLR ¢ LEADER FILE(+)
: DEF. FCS. RECCED :
3 DEF. ATIT. RECORD :
: BEANGE ANCILL. RECCKL :
¢ RANGE ANCILL. RECORD :
¢ RANGE ANCILL. RECCRT H

E=C=F

: FILE DESCRIFTCR ¢ IMAGE LCATA FILE
: IMAGE LINE RECCRD :
: IMAGE LINE RECCRD H
: INAGE LINE RECCRE :

A

I LB E R ETE R ERESEREEEENERENRESEESRER]
L d

NULL VCLUME DESCRIFTICR: NULL VCL. DIRECTCRY(*)
E~Q=F
Est=F{*)
E=C=F(*)
E=~(=1

oS 4é o¥

on tne first CCT ot a Voliume Set only.
on the last CCT of a Yolume Set only.

Figure 2 = CCT Organization



CHAPTER 2

SAF IFAGE CCT FILE DEFINITIONS

3.1 VOLU¥E DIRECTORY FILE

The Volume Directory File is the first tile of every 1logical
voiuge arc¢ ccnsists of the following records: a Voiume Descriptor,
one ¢r tuo File Folnter and a Text Reccrd. 7These records are wIitten
in ASCII except for the tirst 12 bytes ot each record shicn are in
pinary. 1The reccrd iength is 360 8-bit bytes.

J.1.1 VCLUME DESCRIPTCR RECORL

The Volume Descriptor Recorg identiiies tne logical vclume, its
docurentation and the numper of files in the logical volume. %his
record is defired in Table 3.1.1.1, anc explained in Table 3.1.1.2.
Its contents are snown in Taple 3.1.1.3.

3.1.2 FILE PCINTER RECCRDS

The File Fointer FKecords reterence the leader file or the 1image
data file in the logical volume, indicate that file“’s format ancé tell
how to prepare to read tne file. There 1is a Jleader file pcinter
reccrd criy in the first logical vclumwe (first CCT) cf a Volume Set.
The File Pointer Record contains the name and code of the
corresponding file class. The names and codes are as tollows?

CLASS NAMNE CLASS CCDE FILE CCNIENI

LEACER FILE LEAD pcsition, attitude and
ancillary data recorgs

IMAGERY FILE INGY irage data reccrds
The File Fointer Recordé is defined in Table 3.1.2.1 and explained in

Table 3.1.2.2. The File Pointer FKecord content is given in Tzble
"3.1.2.3 for the leader file anc in Table 3.1.2.4 for tne imagery file.
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VOLUME DIRECICKY FILE

3.1.3 TEXT RECCRD

For tne SAR image data products referread to in this document, the
Voiume Directcry File contairs one agd crnly one Text Recoré¢ whichk is
alWays the last record of the Volume Cirectory. The text record
contains intormation identifyiny the CC1, witnh a brief summary of its
contents. It has fields for prccessing flags and user defined
annotation. The information is stcred in free format in plain
Englisn, so that it may readily be distlayed at the terzinai. Tzble
3.1.3.1 cdefines the Text Reccrd, end its ccntents are shouwn in Table
3.1.3.3 ang exvlained in Tabie 3,1.3.2.
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VOLUME DIRECICFY FILE
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TAELE 3.1.1.1

VOLUME DESCRIPICR RECORD = DEFINITION

DESCRIFTION

Record Sequence Number

1st record sub=type code = 300(8) **

Record Type Coce = 300(E)

2rd record sub=type code = 022(§)

3rd record sub=type coae = 022(8§)

Length ot this reccrac

ASCII/EEBCDIC Flag

2 Blanks

Superstructure ccrtrol document number
Superstructure control docunment revision
number

Superstructure recc¢rc tormat revision letter
Software release number

Tape 1D for physical volume
vclume descriptor.

Logical volume ID

Voliume Set ID

Number of Fhysical Yclumes in the Set
Fhysical Vclume Nusmber, Start of
Voiunme

Physical Volume Number, End of Logical Veolume

containing this

Lcgical

Fhysical Vclume Mhumber containing this Volume
Descrictor
First keterenced File Number in this Fhysical

Veciume

Logical Volume Number within Volume Set
Logical vVolume Number within Physical ¥oluase
Legical Volume Creation Date

Logical Volume Creation Time

Logical Volume Generating Country

Logical Volume Generating Agency

Logical Volume Generating Facility

Number of Fointer Records in Volume Directcry
Number c¢f Reccrés in Volume Directory

Vvolume Descriptor Spare Segment

Local Use Segment

Undefined (£lanks) in Null Voluwe Directory File
Nusters ftollcued by (8) are in CCTIAL
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VOLUME DIRECTICEY FILE

TABLE 3.1.1.2
VOLUME DESCRIPTOR RECOKD = EXPLANATION

Fieids 1 to 6 are binary encoded fielcs. Aill other fieids are in
ASCIi. Aipharusmeric character strings are left-justitied and numeric
charecter strings are right=-justified. Ary fields not used are filled
with ASCII blanks. Nupbers «hich do not till the field should be
padéed with leecing blanks.

FIELC EXPLANATICN

1 A binary numper containing the sequence number of tnis
record within the file. For tne Vclume Lescriptor
Record, this numper is aluays 1.

2 The first record sub=type code for this record is
300(8).

3 The record type code for Superstructure records is
308(8).

4 The second record sub-type code for the Volume

Descriptor record is 022(8). For the Xull Vciume
Descriptor record it is 077(8).

] The third record sub=type coae for all Superstructure
records is 022(8).

) This field contains a tinary number giving the 1length
of this reccréd in bytes. The value is 3€0 fcr all
records in tne Volume [escriptor file.

7 The ASCII/EBCDIC flag incdicates 1if the &zlphanumeric
intormation in the Velume Directory File is in ASCII
or EBCDIC. Ffor the SAF image format, ASCII only &ill
be usec, so this field will contzin AS5.

8 TW4o blanks, 55
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YOLUME DIRECICRY FILE

FIELL

10

i1

12

13

14

TABLE 3.1.1.2
VOLUME DESCRIPIOR RECCEFD = EXPLANATICN

EXELANATICA

12 charzcters giving the Sfuperstructure Format Ccntrol
Document identitying number: CCE~CCT=(002.

2 charecters indiczting the revision number or letter
of the Superstructure Format Controi LDocument. Ccded
SA, ror the original drart.

2 characters indicating the revision letter ot the
Superstructure Record 1iotfmatse. Coded $2 tcor the
original draft. This code upagates gne letter
character, alphapetically, each time there is a change
to the format c¢f a Superstucture Record (as oprosed to
@ change to the controcl document which may not have
been a change in the actual record format). The 26th
revisicn is cocced AA, the 27th AB, and so cne.

12 cnaracters identifying the softsare wversion used to
write this Loegicai Volume, i.e. the progqrze rame and
versior number.

This is a 16 character code also written c¢r printed
externzlly on the Fhysiczl VYclume and used toc uniquely
reierence a particular CCT. Also called the 1Tape
Identitier. WuWhen & Logicali Voiume spans more than one
Fhysical Volume, this coce is upaated in the Volume
Descrigtor for the continuation Physical VYolumes. For
CCRS CCTs this consists c¢f two characters tollcuwed by
tour digits: <CCNNNN>, e.g. RS1234.

This 4ds a 16 character ccde which uniqueiy identifies
the Logical Volume. The logical volume identification
will be mace up in the following ways
T<HEMMSSTTIT>=<IIIII> where <HHMMSSITI> is the hcur,
minute, second and thousanctn 0f second at which the
ftirst image 1line of o0ata teccrded in this lcgical
volume mas acquirea; <«IIIII> is a range/azimuth 1line
ofiset tc mark the start of tne logical volume swhen
the time 1is npot precisely determined, o¢r 1s not
uniquely defined in the case of azimuth line images.
Ctherwise +the wvalue of <IIIII> is £0000, €eQGe
1062437004=-0C1C0.
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VOLUME DIRECICRY FILE

FIELL

15

16

17

18

19

22

21

TAELE 3.1.1.2
VOLUME DESCRIFICR RECCRD - EXPLANATICN

EXFLANATICN

A second 16 character tield for identifying the Volume
Set. The Volume Set identifier is
CKYYMMIL>=F<AAAAAAA) uwhere <YYMMDD> is the date (year,
month, day) o¢f data acquisition and <AAAAAAAY is a
T=characier alphanumeric string identiftving the flignt
1ine fcr airborne SAK anc orbit number tor sgace berne
SAE, e.g.line z Pass 3} is D8E01006-F0020034 cr for
SEASAT orbit 230 D780713=-F0002305.

An integer which incicates the total number of
fhysical Volumes 1in a %Volume Set. A blank field
indicates that the information was not available at
the time the Logicsl VYclume was recorded.

This indicates tne Volume Set sequence numper of the
Fhysiczl Voiume wunithin 2 Volume Set, whick contzins
the first reccré of the Lcgical Volunme.

This field indicates the Voglume Set seguence number of
the Physical Vclume within 2z Volume Set which cortains
the last record of the Logical Volume. If the Logical
Voiume is contzined on one Physical Voiume, this fieid
will have the same value as tiela 17.

This is the Vciume Set sequence number ¢f the Fhysical
Volume that contains this Volume Lirectory File. If
the Logical ©Volume 1is <contained on one Fhysical
Voiume, this field will have the same value as field
17. The wvalue in this field wust 1ie within the
values for fields 17 ard 1£, inclusiveiy.

This field gives the file number within the Lcgical
Volume which follows this Volume Directory. 1f the
Volume Directory of s Logical Volume is repeated, then
this wvalue may bpe greater than one otherwise it is
¢cne. Vciume Directory Files are not included 1in the
file sequence number ccunt. For this tormat this will
alsays be 1.

This indicates the secguence nupber <¢f the present
Logical Volume within a Volume Set. The Null Volume
Directecry is includec 1in this court. The first
Logical Volume is denotea as 1.
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TAELE 3.1.1.2
VOLUOME DESCRIPTCR RECORD = EXPLANATICN

FIELC EXPLANATICN

22 1his is the sequence number of the present Legical
Yolume within & Physicel Volume. For tnis format tnis
will alsays be 1. For the NMNull Volume Lescriptor
record this field is cne greater than in the previous
volume Descriptor Record.

23 8§ charecters fcr the <daste the Logicegi Vclume was
recorded on CCT. TLe code is of the form:
<YYYYMNED)>, where <Y¥YY¥> is year, <M¥> is s=month, and
<DL> is day.

24 8 characters for tne time when tne Logical Volume was
recorded cn CCl. Ttke coce 1is of the form:
<HHMMSSXXD>, mhere <Hh> is hours, <dM> is minutes, <SS>
is seconas, an¢ <XX> is hundreaths of second.

RS 12 cnaracters ifor the rame ot the country generating
this Logical Volume

2¢ £t charzcters for the lzboratory or centre generating
this Logical Volume.

27 12 characters identifying the computer facility on
which the Logical volume mas recorded

28 The nunber of File Pointer Records in this Directory
File. This gives the nusber of data files in the
Logicali Voliume.

29 Totzl number ¢f recorcs 1in this Volume C[irectery.
This will be the numper of File Pointer Records plus
the nusber of text reccrds pius onee.

3¢ 92 bytes reserved for future revisions or this record
1ormat. This 1s reservec by the LGSOuG=-CCB(*). 1This
tield 1s currerntly blarked.

31 100 bytes available for local use. This tormat coes
not use this field, so it is filled with blanks.

= The LCGSOuG=CCB is the Landsat Ground Station UOperators %erking
Group Committee which has developed ard is maintaining the CCT Format
Family Stzndarcs.
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TAELE 3.1.1.3
YCLUME DESCRIPTOR RECCRD - CONTENTS

FIELL FIELD VALUE
TYPE NUMBER

B 1 1

B 2 300(8)

B < | 300(8)

B 4 022(8)

B 8 022(8)

B 6 368

A 7 A3

A 8 $5

A ) CCB~-CCT=-0002

A 19 5C

A 11 SA

A 12 <PPPPPPOCVFO1S

A 1.3 <CCNNNNDS5S55555558585

A 14 T<HHMMESTIT >=<KIIIID>
A S DCYYNMEDD>=F<AARAAALD
N 18 $$

N 17 n

N i8 n

N 19 n

N 20 1

N 21 n

N 22 1

A 23 <YYYYMMILDD

A 214 <HHMMSSXX>

A 25 CANADASS935% or other countries
A 26 CCRSSS$5% or other centres
A 27 C~SHARES or other tacilities
N 28 1 or 2

N 29 3 or 4

A 30 Blanks

A 34 Blanks
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TABLE 3.1.2.1
FILE PCINTER RECORD = CEFINITION

ND. EYTE NCS. DESCRIEFTICN
1 1-4 Record Sequence Number
2 5 1st record sub=-type code = 333(E)
3 € Record Type Code = 300(8)
4 7 2na record sub-type coae = 022(E)
5 8 3rd record sub=-type code = 022(8)
6 9=12 Length of this reccra
7 13=-14 ASCII/EBCLIC Flag
8 15=-1¢ 2 Blanks
9 17=-2¢C Fefererced File Number
10 21=3¢ Referenced File Nagme
11 37=€4 Rerterenced File Class
12 65=6E Referenced File Class Code
13 65=9¢ Reterenced File Lata Type
14 §7=1C€0 Referenced File [ata Type Code
15 161-1408 Number ¢t RecCrds 1in Referencec File
16 109-116 Referenced File 1st Record Lengtn (ie. File
Descriptor reccrc).
17 117124 Refererced File Maximum Record Length
18 125=-136 Rererenced File Kecord Lengtnh Type
19 137-149 Reterenced File Keccrd Length Type Ccde
20 141-142 Reterenced File Physical Volume Number, Start
of File
21 143-144 Reterenced File FPrysical Volume Number, End of
File
22 145-1E2 Referenced File Fortion, 1st Record Nuamber for
this Physical Yolume
23 153=1¢€0 Reterenced File Fortion, last Record Numbtex
fer this Physicai Voiume
24 1€1=2¢€0 Pointer Spare Segment
25 261=-360 Local lse Segment
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TABLE 3.1.2.2
FILE FOINTER RECCRD = EXFLANATICN

Fields 1 to 6 are binary encoagea fields. All other fields are in
ASCII. Ripharumeric character strings are left=-justified and numeric
charecter strings are right-justifiec. Ary tields nct used sre tilled
with bplankse. Mumbers shich do not fill the field should be padded
with leacing bianks.

FIELLD EXPLANATICN

1 4 binary numper containing the sequence number of this
record within the file. This number wiil lie betueen
2 and the number specified in field 29 of the Yolume
Descriptor recorde.

2 The first record sub=-type code for File Pcinter
records is 333(8).

3 The record type code for Superstructife Treccrcs is
300(8).

4 The secon¢ record sub=type code for File Pcinter
records is 022(8§)

5 The third record sub=type coce for all Superstructure
reccerds is 022(8)

] Tnis field contains a binary number giving the 1length
cf this recczrd in bytes. This vslue is 3€§¢ for this
reccrde.

7 The ASCII/EBCDIC flag indicates it the alphanumeric

infcrmation din the reterenced file 1is in ASC11 or
EBCDIC., For the SAR image format, ASCII only #xill be
used, so this field will contain AS5.

8 Two blanks.
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FIELLD

10

11

12

13

14

15

16

TABLE 3.1.%.2
FILE FOINTER RECCURLD - EXFLANATICa

EXELANATICA

Sequence rumber within the Logical Volume of the file
reterenced by this pointer. Tnis is aiso the seguence
nunber of the Fiie Poirter Reccrd within the Vclume
Directcrye. The first file following the first Vclume
Directcry is caliec tile number 1. For this tormat
this wWili always be 1 ¢r 2.

A 16 character name which is the unigue identification
provided wnen the volume directory is created in order
to specify the file referenced by this pointer.
SARSBOKCO<KMNMMNI=CBEDKFED, JRISSSKCOKNMMND=LBBILKEP),
SEASATKC>5555~-<BB><XPED> or SIR=BS<CO5555=<EBXLEP>,
where <C> is function ¢f the file class (L, 1), <MENED>
is the SAR operation mcée (HKNS, HRwS, LRNS, LR%S for
SAR-580 and NXDwS, NLNS, KRS, HRNS, LExS, LRAS for
IRIS), <BBE> is tne banc (X§, LS, CS) andé <FE> 1is tne
polarization (HH, BV, VYV, Vh), e.9. SARSBOLSS$5555555
or SARS80IHRNS=-XSHH for SAR-£8B0, SEASATLSSSS5S55585 or
SEASATISSSS~LSHEH for SEASAT. The <MENMMO=-ZEBOKEP) is
left blenk for the leacer tile.

Thnis is a 28 character description of the c¢lass to
which the reterenced file belongs. The cless ¢cf a
tile is based ocn the nature of its content, 1i.e.
LEADERSFILE or IMAGERYSFILE.

The 4=-byte code for the class aescribed in field 11,
i.e. LEAD or INMGY.

This 28=character tield indicates the d¢ata type
containea in the referenceq file, i.2e
MIXEDSEINARYSANDSASCII.

The 4~pyte code tror the data type descripbea in field
131 is.€ MBAA,

This 8 character field indicates the number c¢f reccrds
in the referenced file. The File Descriptcr Reccré is
includeé in this ccunt. 1t this number is not known
at the creation time, then this field is blank.

8 characters for the length in bytes, of the File
Descriptor Reccord in the referenced tile. A blank
tield inaicates that the information was not available
at the time the Logical Volume wWas reccrded.
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TAELE 3.1.2.2
FILE PCINTER RECCRD = EXFLANATION

FIELL EXFLANATICN

17 8§ character fiela tor the 1length in bytes, ot the
jorgest recorc¢ 1in the reterencecé file cther thzn the
File Descriptor Record.

18 12 charzcters for the reccrd length type. Fcr this
format, variable and fixec¢ length records are used, so
this field will contain “VARIABLESLEA’ or
*FIXEDSLENGTH . The reccra length is given in field
17.

19 4=pyte code for the record length type in fieldé 18.
For this tormat, this is “VARE® or “FIXL”.

20 2 characters for the Physical Voilume sequence rumber
within a3 Volume Set shich contains the first recordé of
the reterenced file. Fay be left blank if information
unknown at time of reccrdinge.

21 2 characters for tne Physical Volume segqguence nusber
within =2 Volume Set wkichk contains the iast reccrdé of
the referenced file. WFay be left bDlank if infcormation
unknown at time of reccrdinge.

22 when a portion of the referenced file 1is or the
- previous Physical Volume, this 8 character number is
the record number o1t the first reccrd e & the
referenced file to be recorded on this Fhysical
Volume. In all other conditions, this number is 1.
This and the fcliowing field, are the only fields in a
File Pointer Recorgd to be changed on a repeated Volume
Directcry and are only changed in the Ffile Fointer
Record that refers to the split tile.

23 This numper is the record number of the last reccrd of
the referenced¢ file cn this Physical Volume. Nkay be
lert blank it the information is unknown at time of
recording.

24 10C bytes reserved for subsequent revisions. 1This 1s
reserved by the LGSOaG=CCE.

25 100 bytes available for local use. This format does
not use this field.
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TABLE 3.1.2.3
FILE PCIMNTEF RECORL FOFR LE2DEF FILE - CONTENTS

FIELLD FIELD VALUE
IYPE NUMBER

B 1 2

B 2 333(8)

B . 306 (€)

B 4 022(8)

B 3 022(8)

8 & 36§

A i A3

A 8 935

N g 1

A 10 SARSBOLSSS555585%,

or IRISSSLSSS5S555%5
or SEASATLSS5555558
or SIF=-BSLS$355555585S

A 11 LEADERSFILE
A 12 LEAD

A 13 MIXEDSEINARYSANLCSASCII
A 14 MBARA

N 15 n+l

N 16 360

N 17 8640

A i8 VARIABLESLEN
A 1s VARE

N 20 m

N 21 n

N 22 1

N 23 n+l

A 24 Blanks

A 25 Elanks
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TAELE 2.1.2.4
FILE FPCINTER RECORD FOR IMAGE DATA FILE -~ CONTENTS

FIELL FIELD VALUE
IVRE NUMBER

B % 2 or 3

B 2 333(8)

B 3 300(8)

E 4 022(8)

B 8 022(8)

B ) 360

A 7 AS

A 8 S

N 9 1l or 2

A 10 SARSB80IKHNMMO=<BEDLEED

or IRISSSISSSS=<BBXXPED>
or SEASATISSSS—<BBOX<PED
or SIR=HSISSS5=<BBOKPED

A 11 IMAGERYSFILE
A 12 INMGY

A 13 MIXEDSEINARYSANDSASCII
A 14 MBAA

N 18 n

N 16 8109

N 17 8100

A 1€ FIXEDSLENGTH
A 1S FIXD

N 20 m

N 21 i

N 22 1

A 23 Blanks

A 24 Blanks
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TAELE 3.1.3.1
TEXT RECORD - DEFINITION

N0, BYTE NCS. DESCRIFTICK

il 1-4 Record Segquence Number

2 8 1st record sub-type coce = §22(8)
& € Record type coce = £77(8)
4 T 2na record sub=type coce = 022(8)
5 8 3rd reccré sub=-type coce = 022(8)
& g-12 Length of this recorc

7 13-14 ASCII/EBCDIC ftlag for this recora
8 18=1¢ Continuation flag

9 17=-20 Blanks

10 21-70 Froduct type

71-129 CCT generation locaticr anc date

121-17¢ Viceo signal data acquisition flignt and date
171-220 Physiczl tape identiticaticn

221-27C Calioration ana processing flags

271-22¢ Annotation

321-36{ Blsnks

fod b et
GO RS b

ot b i
h N b
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FIELL

10

TAELE 3e1.3.2
TEXT RECCRD - EXEFLANATION

EXPLANATICN

A binary rumper contairing the sequence number of this
record within the iile.

The tirst record sub=type code 1tor Text Reccrés is
G22(8)

The record type coae fcr Text records is 077(8)

The second record sub=type cocde for text reccrés is
022¢(8)

The third record sub-type code for Text receorcés is
022(8)

This field contains a tirczry number giving the 1length
of this record in bytes. This value is 360 tcr all
recorfds in tne Volume L[irectory file.

The ASCII/EBCDIC flag indicates 1if the alphanumeric
cata ot this record is in ASCII or EBCDIC.

This fjeld contains twc blzrnks urless the infcrmation
of this record is continued on a tfolloming text
reccrd, ir which case, this field would be cocded C35.

Four blanks

The product type 1iIinciudes the SAR operatiocn mode
<MM¥M>, the band <EB> znc¢ the polarization <FF) shere:
<MM¥M> for tne SAR=580 is (HRNS, WRWS, LRNS, LE%S) and
for thke 1IRIS is(NDwS, KLCMS, HRWS, HRNS, LRwS, LRNS);
<BB> is (X3, LS5, €Cs) ancé the polarizaticn is (HH, HV,
VH, VV).
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FIELL

11

12

13

14

15

TAELE 3.1.3.2
TEXT RECCRD - EXELANATIODN

EXPLANATION

The 1% 1y generation location is given by
KCCCCCCLCCCCCLC)>, <LCGGGEGGE> &and <SSSSESS58S5S58> fer the
courtry, the agency anc the system; {fer CCRS they
ares CANADA, CCRS, C=-35B2ARP)e The date of reccrding
the Logical Vciume on CCT 1is writter 1in tre form
<Y¥¥Y¥¥MpLD>, wkere <«KY¥Y¥Y¥¥> 1is the yezr, <i¢M> is thne
gonth znd <DD> is the cay.

The ftlight/acguisiticn date identificaticn is made up
in the following way: <AAAAAAAD, <CHYYVYMMHHMMSSITID
and <IIIII> shere: <ARRAAAA> is the flight 1line
number or orpit number; <YYYYMMLD)> is the year, mcnth
ana gay; <HHMMSSTTIT> is tne hour, minute, seccn¢ and
thcousardth of second 1or the tirst image ilne ir this
logical vcilume; <IIII1> is an optional rangejazimuth
1ine offset to distinguish two 1logical volume
identified by the same time put starting on different
lines.

The physical tape identirication is made wup in the
tollowing way: ©6=character tape identification {(e.g.:
£S1234) followed by the tape sequence runmber <«II>
within the Physical Vclume Set containing a total of
<JJ?» tapes.

The process flzg <A> is § ¢r 6 for slant r&nge or
ground range <coorainates; <8> is A or R for azimuth
cr range line records. <C> is L or E for Lett or
Right antenna clock angle.

The annotation <LL> anc <Kk> are the pumber of azimuth
&nd raénge locks processed respectively, <LL> &ané¢ <XK>
are rignt-justiried; <AAR.AARAAA> is the azisuth
pixel size in metres; <KFR.RRERRR> is the rznge pixel
size in metres.
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TAELE 3.1.32.3
TEXT RECORD = CONTENIS

FIELL FIELD VALUE
TYPE NUMBER

B 1 3 or 4

B 2 022(3)

B 3 077(8)

B 4 022(8)

8 5 §22(8)

B8 & 360

A 7 s

A 8 58

A S $953

A 10 FRODUCTISSARSBOSIMAGESDATASKMNMED=<BBIKEP)S$55555555555$55
or PRCCUCTSIRISSSSIMACESDATASKMMMMO=-<BBOKPE>SS555556558S:
or PRCDUCT SSEASATSIMACESCATASSSS=<BBOCKEPD 5558585555585
or PRCDUCTSSIR=BSSIMAGESDATASSSS~<BBOCKFEPDSS53855555556555:

A 11 PROCESSSKCCCCCCCLCCLCCOSCGLGEEEEGYS<SSSSSSSSSSSSOKYYVYNMDL

A 12 FLIGHTS<AAAAAAADSDATESKYYYYMMDLCHHMMSSTITOSCFFSETSCIIIIID

A 13 TAPESILS<CCNNNNDSTAPESKIIOSCFSCJIDS5555555555555555855555

A 14 PRCOCESSSFLAGSS<KAYS<BISKCO 5555595555935 555555585555555855

A 15 ANNGCTATICNSCLLOS<KED>S<AAA.AAAAAADS<RRR.RRRRRRD>5S555555555.

A 1¢ tlanks
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3.2 LEAMER FILE

The leader tile precedes the image data file of the first lcgical
volune ¢t & veclume set. Therefocre, it is present ¢n the first CCT
only. The leacer tile provides the fcllcecwing information: gefinitive
position (orbit) and attitude «ata, and range line ancillary datae.
The range line ancilliary c¢ata is presert fcr azimuth line images orlye.
The leader itile is of tne class LEACFR3FILE with tne class coae LEAD.
1t contains the rollowing record types:?

1. 1 File Lescriptor Recorda,

2. 1 Detinitive Fosition (Orpit) Reccrd,
3. 1 Definitive Attituae Recora,

4, °kK” Renge line Anciilary Records.

The leader file content is in ASCII except for tne first 12 bytes of
every reccrd which are binarye.

3.2.1 FILE DESCRIFTICR RECORD

The tile descriptor record is composed of twc segments, a fixea anéd a
varizgble segment. The tixed segment provides informaticn on hos to
read the file, and the variable segment indicates how to 1locate key
data particulzr to this file class. 7The tile descriptor record fixed
segment is defined in Tapble 3.2.1.1, it is expiained ir 72ble 3.2.1.2,
and 1its ccnterts tor the leader file are shown in Table 3.2.1.3. The
file descriptor record variable segment for the leader file is defined
in 1Taple 3.2.1.4 and its contents are shown in Table 3.2.1.6 and
explained 1in Table 3.2.1l.5. The lezder file descriptor Trtecord
variable segment g¢ives the number ard length of image records. The
length cit the tiie descriptor record fcr the leader file is 36 bytes.

i { i
i Fixed Segment i Leader File Variabie Segmert |
i i i

+
(bytes) 1 12 13 180 181 360
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TAELE 3.2.1.1
LEACER FILE DESCRIFTCR RECCRD FIXED SEGMENT - DEFINITION

NG. EVIE NCS. DESCRIFTICh

1 1-4 Record Sequence Xumber

2 5 1st record sub-type code = 077(8)

3 6 Record Type Coce = 300(¢)

4 7 2rd record sub=type code = 022(€)

5 8 3rd record sub=type code = 022(8)

6 Y12 Length ot this recora

Y| 13-14 ASCIL/EBCDIC Fiag

8 15-16 Z Blanks

g 17=-28 Control Document Number for this [Data File
Format

10 29=39 Control Document Revision Number

11 31-32 Fiie Design Descriptor Revision Letter

12 33=44 Software Release XNumber

13 45-48 File Number

14 49-64 Filie Neme

15 €5-£8 Record Sequence and Location Type Flag
16 65=76 Sequence RNumber Location

17 77-89 Sequence Numper Field Length

18 81=-34 Record Code anc Location Type Flag

19 85=62 Record Code Locaticen

20 §3=-96 Record Code Field Length

21 97-100 Record Lengtn sna Location Type Flag
22 101-10¢ Record Length Locaticon

23 109-112 Record Length Fieldé Length

214 113 Flag indicating that data interpretation

irformation is ircluded within the file
descriptor record.

25 114 flag 1indicatirng that data interpretation
information 1is dircluded within the file in
record{(s) othner than the descriptor

26 118 Flag indicsting that data dispiay information
is included within the file aescriptor reccrd.
27 11¢ Flag indicating that data display information

is included within the file in record(s) other
than the file cescriptor.

28 117=-18% Reserved (blanks)

29 181-ECK File Lescriptor V¥ariable Segment
{ ECR = Eng~of~Reccra )
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TAELE 3.2.1.2
LEACER FILE DESCFIFTOR RECCRL FIXEL SEGMENT - EXELANATICA

Fields 1 toc 6 are binary encoqaea tields. All other fields are in
ASCI1i. Alpharumeric character strings are ieft-justitied and numeric
character strings are right=justifiecd. 2Any fields not used are tilled
with blanks. Nugbers wnich do not f£ill tne field are padaeé¢ =ith
leading blanks.

FIELL EXPLANATICN

1 A pinary rumper contairing the sequence nusber ¢t this
record within the file. for the File Descriptor
record, this numper is aixkays 1.

2 The tirst record sub-type code for ¥File Lescriptor
records is 077(8)

& The record type coade for Superstructure recocrds is
300(8).

4 The second reccrd sub=type code for File Lescriptor

records is 022(8)

5 The third record sub=type code for all Superstructure
records is 022¢8).

6 This field contains a tinary numper giving the 1length
of this record in bytes.

7 The ASCII/EBCDIC fiag indicates 1f the a&lphanumeric
information ir the referenced file is in ASCII or
EBCDIC. For the SAR image format, ASCII only «ill be
used, so this tield wiil contain AS.

8 Teo blanks.
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TABLE 3.2.1.2
LEADER FI1LE DESCKIPTOR RECORL FIXED SEGMENT - EXFLANATICN

FIELL EXFLANATICN

9 12 charscters containirg the numper for the documrent
that ccentrols this file format, i.e. LCEDTM$81-169 for
CCRS documente.

15 2=bytes giving tne revision number ot the ccntrol
document defining the current riie formate.

11 2=pytes giving tne revision letter of tne file format
{as opposed to revisiocns which affect the ccntrol
document without affecting the file format).

12 12 characters identitying the softuare verslion used to
srite this file.

13 d4=pyte sequence nusber or this file within the Logical
Voiume, excluding the volume directory.

14 This is the unique 16 character identification of the
present tiie as stated in tield 10 ot the Fiie Pcinter
Record of the Volume Directory File.

15 This 4-byte field indicates if the other recorés in
the file have sequerce rumbers. FSEG indicates the
record sequence numbers present in the same 1location
in all data records of the file.

16 These eight bytes give the location of the start of
the sequence rumber fieid. They give the record byte
rumber of the first pyte of the field.,

17 Four bytes indicating the length, in bytes, of the
Tecord sequence number field.

is This 4=byte flag indicaztes it the otner records in the
tile have a record type cocde, and if the location of
the coce is tixea or variable. FTYP 1incicates the
record type code is present in the same lccatior in
all the data records of the file.
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TAELE 3.2.1.2
LEADER FILE DESCRIPTOR RECORL FIXEL SEGMENT - EXFLANATICN

FIELL EXFLANATICN

19 These eight bytes give the location of the start of
the reccr¢ type ccce fields They give the recoré byte
number of the tirst pyte ot the fieid.

20 Four bytes, indicating the lenygth , in bytes, ot the
recora type coce field

21 This 4-byte flag indicstes it the other records in the
tile contain their reccrd lengths. FLGT indicates the
recofd length is presert in the samwe location ir all
the data records of the tiie.

22 These eight bytes give the location of the start of
the record 1length fieic¢. They give the reccrdé byte
number of the first byte of the field.

23 Four bytes, incicating the length, in bytes , otf the
record lengtn tield.

24 A Y/N dinaicates the presence/apsence ci ¢ata
interpretation informaticn in the file descriptor
record variable segment.

25 A Y/N indicates the presence/absence of édata
interpretation intormation in other places ¢f the
file.

26 A ¥/N indicates the presence/absence of data disgplay
intormation in the 1ile agescriptor recora variable
segment.

27 A ¥Y/N indicates the presencefabsence of data display
intormaticn in cother piaces ¢f the file.

28 64 bDytes for tuture expansione. Reserveg by the
LGSOuG=-CCB,

29 File descriptor variable segment (see Table 3.2.1.4)
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TAELE 3.2.1.3
LEADER FILE DESCRIPTOR RECCRD FIXED SEGMENT = CONTENTS

FIELL FIELD VALOE
TYPE NUXBER

B i 1

B 2 077(8)

B 3 300(8)

B 4 022(8)

B 5 022(8)

B 6 366

A 1 AS

A & $9

) 9 CPCTM381~-199

A 10 SA

A 11 $A

A 12 <PEPFPE>CVFO1S
N 13 1

A 14 SARSBOLS5556558S

or IRISSSLSSS55585S

or SEASATLSS555555S

or SIR=-B35LS§55555555
15 FSEQ

B e o B B iy NP LR owe DX b b o
N
s
Lo ]
{ ol
(23
-3
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TAELE 3.2.1.4
LEACER FILE DESCRIPTICR RECURD VARIAELE SEGMENT -~ DEFINITICN

ND. EYIE NLCS. DEFINITICH
o 1=-6%%* Nuzber of group 1 records
2 7=12 Group 1 record length

3 13-18 Number of group 2 records
4 16-24 Group z recoré lengtrk

5 25=340 Number of grour 3 records
6 31-36 Group 3 record lenygth

7=1¢ 37-196 Feserved (planks)

17 167=-8CR Blznks

* Field 1 of tne variable segment is field 29 or the complete
record.

** Eyte 1 of the variable segment is byte 181 oi tne complete
record.
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FIELL

1

7-1¢
17

TABLE 3.2.1.5

LEADER FILE DESCRIFTCKR RECORD VARIABLE SEGMENT - EXPLANATICX

EXFLANATICH

The runber cf cefinitive poesition or orbit records in the
tile, tor this format this is alsays 1.

The lergth in bytes <¢f the definitive position or orbit
Lecords.

The number of definitive attitude records in the file, for
this fcrmat this is always 1.

The length in bytes of tne definitive attitude records.

The nusber o1 range lire anciliary records in the file, for
the azisuth 1line imacge format it is variable; for the rznge
line image format there are no range line ancillary reccrds.
The lergth in bytes of tne range line anciilary reccrds.
Reserved; it is not used in tkis format, (blanks).

Blaeanks to tiil the rest of the reccrc.
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TABLE 3.2.1.€
LEACER FILE CESCRIFTIOR RECCRL VARIABLE SEGMENT =~ CONTENTS

FIELD FIELD YALOE
TYFE NUMBER

N 1> id

N z §64°0

N 3 1

N 4 4320

N 5 K

N 6 414¢

A 1=11 Bianxs

* Field 1 of veriable segwent is field 2S5 of tne complete record.
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3.2.2 DEFINITIVE POSITION RECCRD

The definitive positicn/orbit record (DFR/DCR) Ercvides
position/orbit 1intcrmaticn tcr the zircreit/spacecraft. Althcugh the
fcrmaet is identical, the contents of the recora differ for airborne
ang spaceboIne sensors. The airborne case (DFR) has wata recorced in
terms of céistarce trom the Earth®s centre, 1latitude and 1longitude
while the spaceborne case (DOR) has data reccraed in the GSFC inertial
coorcinate system, (Keference 4). For defining the positicr znd time
in the [FR thte units used are mefres, cegrees and seccnds mhereas in
the DOR the units used are DUL (10**7 getres) ana DUT (864 seconds).

The Teccr¢ is EB64( bytes lcng, ccrsisting ot 12 bytes ¢f record
introductory c¢ata, followed by 60 cytes of general ancillary data,
followed by up to 64 position and velocity or “vector pairs® ot length
132 bytes, ard tollcwed by 120 bytes ¢f filler zerc¢s. Any unused
position and velocity cata sets are ftilled with zeros in the fcllowing
FORTRAN compatitle ASCII format: €Dz2.15. The tormat of the record
is defined in Taple 3.2.2, 3ll numeric fieids are right justifiec.
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19
11
12

13-15

16~1¢

19-366

397

TABLE 3.2.2

DEFINITIVE POSITION RECCRL - DEFINITICON

BYTE NCS.

1-4

s
~

o

=12

19=16
17-20
21=-24

25=28

1359-204

205-8520

B8521-E¢490

DESCRIETICN

Record Sequence Number

1st record sub=type code = 022(8)
Recora Type Coce = 044(8)
2rd record sub=type code = 022(&))
3rd record sub=type code = 033(8)

Length of this reccora, (8640 bytes)

Year of tirst cata point: $5YY¥; Format: 14
sonth cf first data point: $SM¥; Format: 14
Day of first dsta point: $$DD; Format: 14

Day count of year (G¥T) of first data goint;
Format: 14

Seconds ot day (€E¥T) of first data gpoint;
Format D22.15

Time Interval tetseen data points in seconds;
Format: D22.1F%

First data point position vector (Fk, Fhi,
Theta) ushere R 1is the distance between the
Earth®s geocentric centre and the sircresft in
metres, Phi is the signed latitude in degrees
{N+, S=), Theta is the East 1longitude in
degrees (0 = 360). In spacebcrne GSFC
inertial coordinates: (X, Y, Z); the wunits
are DUL ancg DU1. Fformat: 3D22.1%

First data point velocity vector: (R°, Phi®,
Theta”) in airtorne coorainates (metres/second
and degrees/seconé) cr (X°, Y°, 2°)in €SFC
inertial coordinates (DUL/DUT); Fcrmat:
3L22.1¢

Position and velocity vector pairs for data
points 2-64; Format: 63(3D22.15, 3D2Z.15)

Filler zeros; Foramat: 3014
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LEALCER FILE

3.2.3 DEFINITIVE ATTITUDE RECCRD

The getiritive
inicrmaticn 01 the
data. The reccrd is
record intrcductory
follcwed by B4 bytes
gquality flags have
trailing unusec gdata

attitude record {DAR) contains attituage
sersor platform cver tne time spanning the image
4320 bytes in length, consisting of 12 bytes of
gata followed by €4 data sets ot 66 bytes each,
of filier 2zerocs. for tne SAR-580 the data
noct been defined and hence are set to zero. Any
sets are tilled with zeros 1in the zpprogriate

FORTRAN compatible ASCII formst. The format of the DAR is defirec in

Table 3.2.3.
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TAELE 3.2.3
DEFINITIVE ATTITUDE RECCRD -~ DEFINITICN

RO, BYIE NCS. DESCRIEFTICN

1 1-4 Record Sequence number

2 5 1st record sub-type code = 022(€)

3 8 Record Type Coce = 044(8)

4 1 2nd record sub-type code = 022(€)

5 8 3rd record sub=type coae = 044(§)

6 §-12 Length of this recorad, (4320 bytes)

1 13-78 DAR data set 1 consisting of 66 bytes
7.1 13-16 Day of year (GrFT); Format: 14
1.2 17=-24 dillisecona of day (GMT); Format: 18
7.3 25=28 Pitch c¢ata quality flag; Format: 14
7.4 29-32 Roll data quality tlag; Format: 14
7.5 33-3¢ Yaw data quality flag; Format: 14
7.6 37=50 Fitch (degrees); Format: El4.6
77 51-€4 Rcll (cegrees); Format: E14.¢
7.t 65=78 Yaw (degrees); Format: El4.6

8 79-144 DAR data set 2 ccnsisting of 66 bytes

9=74% 145-42:¢ DAthata sets 3 tc 64 consisting ¢t 6E bytes

eac

71 4237=4320 Filler zeros; Format: 2114
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3.2.4 RANGE LINE ANCILLARY RECORDS

For image CCTs reccrded in azimuth line order, the renge 1line
ancillary records (RLAR) contain sets ¢f crbit/position data, each set
corresponding to a unique azimutn pixei of the image CCT. RLARs are
present criy or CCIs that have the image detz recorded in azimutk l1ine
order, £ach deéta set contains sufiicient position gata to wuniquely
determine the earth centered rotating (ECK) coordinates or time=code
marks fcr imaging each pixel in the 1lire, fer both slént rscge and
ground range presentation of the image data in the image data tile.

There are n*220 records, where r 1is the npumber ot gphysical
records usec for each image line of the image data fiie. The first
group of 225 RLARs contains the data sets for the <first physical
record of each image line with subsequent RLAR groups corresponding to
subsequent image recordés. As there are 3960 data sets 1in each EKLAR
group, but orly 3954 pixeis in each image record, the last six data
sets are btlanks. Each RLAR is 4140 bytes long and contains 12 bytes
of introductory data followed bpy 18 gata sets of 220 bytes each,
corresponding to 18 consecutive range lines {(or azimuth pixels) and
terminated by 168 bytes of filler zeros. The format of the RLAR is
definea in Table 3.2.4.
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NC.

Lo IR ~ A 4 B N VS E R

7.1
7.2
7.3
1.4

7.€

7.7

7.5
7.10

7.11
7.12

TABLE 3.2.4
RANGE LINE ANCILLARY RECCRL - DEFINITICN

BYTE NLS. DESCRIFTICN

1~4 Record Sequence number

5 1st record sub-type code = 022(E)

€ Record Type Code = 044(8)

i 2nd record sub=-type code = D22(E)

8 3rd record sub-type code = (55(8)

9-312 Length of this recora, (4140 bytes)

13-232 RLAR data set 1 consisting ot 220 bytes

13-16 Range line number; Format: 14

17-2¢ Day of year (GNT); Format: 14

21=-42 Seconds of day (G¥1); Format: T[22.1°%

43=€4 Slant range cf first range point (metres);
Format: D22.1E

6E=EE Flatforw orbit radius, (H) (metres); Fermat:
D22.15

§7=108 Flatform ECR polar angle, (Fhi) (radiars);
Format [22.15

105-13¢ Flatfcrm ECF azimuth angie, (Theta) (radiars);
Format D22.15

131-144 Associated Heading angle, (Fsi) ({(radiars);
Format: E14.6

145-15¢& dH/dT; Format: E14.6

156=172 Rotating frequency, (W1l) (radians/second);
Format: El4.6

173-194 Unused

165=21¢ Real track heacing, (Head) (radians); Fcraats

D22.15
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9-

25

7.13
7.14
7.15
7.16
7.17
7.18
7.19
7.20

24

217=-21¢
219=22¢
221=-222
223=224
225=22¢
227=22¢
225=22¢
231-232
233=-45%
483-3972

3¢73=4140

SAR pointing flagy

Zero fill;
Zero fi1li;
Zero fili;
Zerc fili;
Zero till;
Zero f1l1i;

Zero fill;

Format:
Format:
Format:
Format:
Format:
Format:

Format:

-

Format:

12
12
I2
12
I2
12
12

Page 3=34

RLAR data set 2 ccnsisting of 220 bytes

RLAR data sets 3 tc 18 consisting of 220 bytes

each

Filler zeros;

Format 4214
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3.3 IMAGE DATA FILE

There is cne image data file per logical volume andéd it contzins
all tne ancillary andé image data 10r ocne SARK band over a portion of
the flight 1ine or the SEASAT scene. 1The fiie class 1is IMAGERYSFILE
with the class coce IMGCY. The file class and its code are the unique
and generic pieces ot information which difierentiate this tyre of
data from any other CCT fcrmat. It 1is wused by the scftuzre to
determine how the CCT can be reag and interpreted.

The imaye Gats fiie contains the fcllowing recorcs: cne file
descriptor reccrd tollowed by the imaye records. Foi SAR=-58{, IRIS,
SEASAT and S1R-B, each record is 8100=tytes long irrespective of the
SAR modcde of <cperaticnhne There 1is tusuzglly more than one reccrd per
image iine.

3.3.1 FILe DESCRIPICR RECORD

The file cescriptcr record is composec of two segments, & fixed
and & variable segment. The fixed segment provides information on howu
to read the rile, and the varizble segzent indicates how to locate key
data particuler to this file class. 1The file descriptcr recoré fixed
segmwent is defined in Table 3.3.1.1, it is explained in Tabple 3.3.1.2
{tnese two tzbles are identical tc 1ables 3.2.1.1 ancd 3.2.1.2
respectively), and its contents are shosn 1in Table 3.3.1.3. The
variabie segment is defined in Tatle 3.3.1.4 ana its contents are
showr in %labie 3.3.1.6 ancd expiained ir Tzble 3.3.1.5. 7The imzge data
file descriptcr record variable segment gives the number and lengtn of
the image records; it describes tne data format in terss of the data
grouping, 1locetes the image within the physical record, and gives the
location of specific data fields in the record prefix. For SAR=-58(C,
IRIS, SEPSAT and SIE~B, the length ¢t the file descriptcr reccrdé is
8100 bytes.

G e e AR DS G A AR o] D S G RSP SR R WD S A G A S S S S N AW e e - -
i 1 i
1 Fixec Segment 1 Irage File Variaple Segment |
! i 1

s o WSS w0 4 D ESTS S W S A AR S S D A N S5 W YR G AR GBS 68 WP 4D U IR N m W A S o W e +

(bytes) 1 12 13 180 181 €100
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TABLE 3.3.1.1
IMAGE DATA FILE DESCRIPTCR RECCRD FIXED SEGMENT = DEFINITICN

NO. BYTE RLCS., DESCRIEFTICN

1 1-4 Record Sequence Number

2 5 1st record sub=type code = 077(8)

3 <] Record Type Coce = 3004(8)

4 7 2rd record sub=type code = 022(E)

5 8 3ra record sub=type coge = 022(§)

6 9-12 Length ot this reccrec

7 13=14 ASCII/EEBCLIC Flag

8 18~16 2 Blanks

9 17-28 Control Document Number for this Data File
Format

10 29=30 Control Document Revision Number

11 31-32 File Lesign LCescriptcr Revision Letter
12 A3-44 Software Release Number

13 45~-48 File Number

14 4C=£4 File Name

15 65=68 Record Sequence ard Location Type Flag
16 69-76 Sequence Number Locaticon

17 77-80 Sequence Numper Field Length

18 g1-Et4 Record Code ancé Lccation Type Flag

19 g5=G2 Record Code Location

20 93=96 Record Code Field Length

21 §7-=104 Record Length znc¢ Lccation Type Flag

22 101-10¢ Record Lengtn Location

Record Length Field Length

'Flag indicatirg that data interpretation

information is included wuwithin the file

descriptor reccrce.

25 114 Flag indicstirng that data interpretation
intormation 1is 1included within tne file in
record(s) other than the descriptor

[ S S]
NN
fey
<>
b O
-
) b
[y
[$]

26 115 Flag indicating that data display dinfcermation
is includeog within the file descriptor recorda.
27 i16 Flag indiczting that data dispiay information

is incluadeqg within the file in recorca(s) other
than the file descriptor.

28 117-184 Reserved Segment

29 181-ECR File Descriptor Variasble Segment
{ ECR = Eng=-cf-Recorag )
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TAELE 3.3.1.2
IMAGE DATA FILE DESCRIPTOR RECCRLD FIXEL SEGMENT - EXPLANATION

Fields 1 to 6 are binary encogdead tields.s All other tieids are in
AsSC11. Alpharusmeric character strings are left=justified and numeric
character strings are right=justified. Any tields not used are filled
with blanks. Numbers whnich do not till the fieid are paddeé¢ with
leading blenks.

FIELE EXELANATICN

1 A pinary numper containing the sequence nuwber of this
record within the file. For 1the File Descrigtor
record, this number is alszys 1.

2 The tirst record sub-type code for the File Descrigptor
record is 077(E).

3 The record type code for Superstructure Trecordés is
300(8).

4 The second TrTecord sub=-type code 1ol the File

Descriptor reccrd is 022(8).

5 The third record sub=type coqge for all Superstructure
records is 022(8).

6 This fielé contains a tinary number giving the length
of this record in bytes.

¥) The ASCII/EBCDIC flag indicates if the alphanumeric
intormation in the ©Feterenced File 1is in ASCI1 or
EBCLIC. For the SAR image format, ASCII only »ill bDe
used, so tnis fiela Will contain AS.

8 Twoe bleanks.
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TABLE 3.3.1.2
IMAGE CATA FILE DESCRIPTUR RECCRL FIXEL SEGMENT - EXFLANATICH

FIELD EXFLANATICN

g 12 characters containing the number for the docurent
that ccntrols this file format, i.e. DFLTN5$81-169 for
CCRS document.

10 2=pytes giving tne revision number o¢f the control
gocument defining the current tile formate.

11 2=pytes giving the revisicn letter of the file format
{as opposed to revisions which affect tne control
document without arfecting the file format)e.

12 12 characters identitying the software versicn used to
write this file.

a3 4=pyte sequence nusber of this file within the Lcgical
Volume, excluding the volume directory.

14 This is the unique 16 character identification of the
present file as stated in field 10 of the File Pcinter
Eecord of the Voiume Directory File.

15 This 4-byte field indicates if the otner . reccrdés in
the file have sequence numbers. FSEQ 1ndicates the
record sequence numsbers present in the same 1location
in all data records of the file.

186 These eight bytes give the location of the start of
the sequence number field. They give the recoré byte
number of the tirst byte or the tiela.

17 Four bytes indicating the length, in bytes, of the
fecord sequence number fielid.

18 This 4-byte flag indicates if the other records in the
file have a record type code, and if the location of
the coce is fixed or varizbie. FTYP 1ndicates the
record type <code 1is present in the same location in
all the data recorgs of the tile.
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TABLE 3.3.1.2

IMAGE DATA FILE DESCRIPTOR RECURL FIXEL SEGMENT - EXPLANATICN

FIELL

19

20

21

22

23

24

25

26

21

28

29

EXFLANATICN

These eight bytes give the location of the start of
the record type code fields They give the recorc¢ byte
rumber c¢if the tirst byte ¢f the field.

Four bytes, ingicating thne length , in bytes, of the
record type coce fieid

This 4=byte flag indicetes i1 the other records in the
tiie contain their reccrd lengths. FLGT indicates the
recofd length is presert in the same location in all
the gata records o1 the tile. :

These eight bytes give the location of the start of
the record 1length fielé. They give the reccré¢ byte
rumber ¢f the first byte ¢f the tield.

Four bytes, indicating the length, in bytes , of the
record lengtn tielc.

A Y¥/N indicates the presence/absence of gata
interpretation information in tne file descrigtor
record variable segmente.

R ¥/N indicates the presence/anpsence ot data
interpretation informaticn in other places <¢f the
file.

A ¥/N indicates the presence/abnsence of data disclay
information in the tile descripter record wariébile
segment.

A ¥/8 indicates the presencefabsence of c¢ate display
informaticn in other places of tne file.

64 Dpytes for future expsnsione. Reserved by thne
LGSOxG~-CCB,

File descriptor variable segaent (see Table 3.2.1.3)
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TAELE 3e3.1.3
IMACGE DATA FILE LDESCRIPTCR RECCRL FIXEL SEGMENT - CCNTENIS

FIELD FIELD VALUE
TIYPE NUMBER

B 1 1

B 2 077(3)

B S 300 (8)

B 4 022(8)

B < 022(8)

B & €140

A 1 AS

A 8 $S

A S CPDTINSELI-199

A 10 SA

A 11 SA

A 12 <PEPPPEDCVFN15

N 13 1 or 2

A 14 SARS80I<MMMND>=<BBO><PPD
or IRIS3SIKMMNMO=<KBBDOLKPED
or SEASATISSSS=<BEX<FE>
or SIR=BSISSSS=<BEXLER>

A 15 FSEQ

N 16 1

N 117 4

A 18 FTYP

N 19 5

N 20 4

N 21 FLCT

N 22 g

N 23 4

A 24 ¥

A 25 N

A 26 Yy

A 27 N

A 2E BElanks
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TAELE 3.3.1.4
IMAGE TCATA FILE DESCRIFTOR FECDRD VARIAELE SEGMENT - DEFINITICN
NC. EYTE NCS. DEFINITICN

] 1=-6*%x Numpber of image records
2 7=-12 Image record length
3 13=3¢% Reserved(blanks)

PIXEL GROUP DATA

4 37=40 Nupber cf bits per pixel

5 41-44 Number of pixels per déta group

6 45-438 Number o0f bytes per data group

1 49=52 Justification znd crcer ¢f pixels within detz greup
IMAGE CATA

8 §3=56 Number oI bands of imagery in this file

9 El1=64 Number o¢f lines per imzge{(cne band) excluding tor and
bottom border lines

10 65=68 Number of left border pixeis

11 66=176 Number of image pixels per line

12 717=-89 Mumber of right border pixels

153 8§1-84 Number of top border lines

14 B5-88 Number of bottcm border lines

19 8%=92 Interleaving indicator
RECCRD DATA

16 943=-94 Numpber of physical reccrds per line

17 GE=9¢ Number of physical reccrds per multiband line in this
file

18 G7=-100 Number c¢I bytes of prefix data per recora

19 101-10¢ Number of bytes of image data per record

20 109=112 Number of bDytes of suftix cata per record

21 113=-11¢ Frefix/suffix repeat fiag
FREFIX/SUFFIX LATA LOCATCRS

22 117-124 1mage line number locator

23 125-137 Image(tand) number locetcr

24 133-14C Time of image line locator

25 141-14¢ lett=-fili ccunt iocator

2¢€ 146=-15¢ Right-1ill count locatcr

27 157=-18¢ Blanks

28 189-19¢ Image line quality code locator

29 197-204 Calipration information locator

30 205«217 Gain values field locator

31 213=22¢ Bias velues field locator

32 221=-252 Elanks

* Field 1 c¢f the variable seyment is field 29 ot the <ccaplete

recorde.
x* Byte 1 of the variablie segment is byte 181 of the «complete

record.
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TAELE 3.3.1.4

FILE LESCRIPTCR RECORC VARIABLE SEGMENT = DEFINITION

283=25¢
257=264¢
261~-268
265=-ECk

BYTE PACKING DATA

Number c¢f lett=-fill bits within pixei
Number of rignt-till bits within pixel
Maximue data ranye of gixelil

Blanks

LOCATICR FORMAT

Locaters for tne impage data file consist of 8
bytes, macée up as fcllcus: Bytes 1=-4: BEyte
nusber within prefix (or suffix) of the start
of the 1tielac being .locateaq; Bytes 5-=€:
Length in bytes of the 1field being 1iccatec;
Byte 73 P for pretix, S for suffix Byte E:
Type of rield: A (alphanumeric), E (binary),
N {(numeric). Because there are 12 bytes of
record introductory data, an offset of 12 has
to be aadded to the byte numper vailue in order
to determine the otfset within the record.

T

~

42



SAR IMAGE CCT FILE DEFINITIONS Page 3-43
IMAGE DATA FILE

TABLE 3.3.1.5
IMAGE LCATA FILE DESCRIFTCR RECORD VARIABLE SEGMENT - EXPLANATION

FIELL EXPLANATION

1 The actuzl rumber of image reccrds in the image data file is
variabie, (Field 1 = Field 16 * Field 8 * Fiela B)

2 Tte image record lenygth for SAF=-SE(, IRIS, SEASAT and SIR=E is
8160 bytes.

3 Reserved.

4 The nusber of bits per pixel, 16 bits.

5 There is 1 pixel per data groug.

6 A data group occupies 2 bytes.

7 There 1s no Jjustification becaise Field 4 * Fiela 5§ = Field 6
* (8 bits)

8 There is only cne SAR band per CCI.

9 This 1s the actual number ot image data lines in this file.

10 Nupber c¢f left border pixels fcr image framing.

> it 4 This is the nominal maximum nusber of image pixels contained
in a lipe; 1t dces nct acccurt for variation that can hkappen
on a line to line basis.

12 Nugper cf right border pixels for image framing.

3 Number ot top border pixels ftor image framing.

14 Number cf bottcw border pixels for image framing.

5 There is only cne SAR bana per CCT; same as BSQS (tard

sequential).
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TAELE 3.3.1.5
IMAGE CATA FILE DESCRIFTCR RECORD VARIAELE SEGMENT = EXELANATICHN

FIELL EXPLANATICN

16 This is the number ot records required to contain one complete
ieage line; (Field 16 = Fielc 11 * Field 6 / (Field 5 *
fielao 19)

17 Seme 25 Fielé 1€ becaise (Fielc 17 = Fieid 1€ * Fieic €).

18 The prefix excluages the 12 bytes for tne record nusmber, the
record type coce zndé tre reccrc length. It is 180 bytes.

19 The number of bytes of image data per record is 79¢8.

20 There is no suifix datsze.

21 It contains 4 tlanks to incicate prefix and suffix repeate.

That 1is the pretix information is updated ard repeated for
each reccré in the imace line mhere there are multiple reccras

per lire.

22 This is the locater pointing tc the image line numpber field in
the prefixe.

23 This the locator pointing tc the SAR band indiczter field in
the prefixe.

24 This is the locater pointing tc time field in milliseccnés for
this inage line.

25 This is the locatcr pcinting tc the iett-fili pixei count.

26 This is the locator pointing tc the right-fill pixel count.

217 Elanks
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TAELE 3.3.1.5
IMAGE DATA FILE DESCRIPTOR RECORD VARIABLE SEGMENT - EXPLANATION

FIELL EXPLANATION

28 Reserved.

29 Reserved.

390 Keserved,

31 Reserved.

32 Blanks

33 There zre no left-fill bits within each pixel.
34 There ere no right-fili bits within each pixel.

35 The pixel values can vary trom 0 toc +65535,
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TAELE 3.3.1.6
IMAGE LCATA FILE DESCRIPTOR RECCRL VARIABLE SEGMENT = CCETEMNTS

FIELL FIELD VALUE
TVYPE NUMBER

- - o - e onen = - e -

N 12x m*n *1
N 2 £100

A = Blanks

N 4 16

N 5 1

N € 2

N 1 $55%

H g 1

N g n

N i¢ 0

N 11 K

N 12 0

N 13 0

N 14 0

A 15 BS&S

N 1€ m=kKk * 2/ (1 * 7908)
N 17 B *1

N 18 180

N 19 7908

N 20 9

N 21 595§

A 22 $56954EB
A 23 $11152FB
A 24 S13354FR
A 25 510552FB
A 26 $107S52FB
A 21 Blanks

A 28 Blanks

A 29 8lanks

A Kt Blanks

A 31 Blanks

A 32 BElanks

N 33 0

N 34 1]

N 5 65535

A g% Elenks

** Field 1 of variable segment is tielc 29 ot the complete recoarce.
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3.3.2 IMAGE RECCRLCS

For SAR=-580, IRIS, SEASAT and SIR-B, each image Iecord¢ «cortzins

the following cata:

1. 12 bytes of standard record irtroductory data (i.e. record
rumber, recoré¢ type and sub=type codes, and recordé length).

2. 180 bytes or prefix data contzining anciliary informaticn.

3. 7588 tytes of image data; each pixel occupies 2 bytes with
the +higher <c¢rger byte prececing the lower order byte on the
recorcing medivm. For lines kaving more than 39854 pixels,
two 0of more recoras are requirec per line, (Figure 3).

4. O bytes of suffix data.

Tne content of image records is definea in Table 3.3.2.1 and
explzined in Tébie 3.3.2.2.



SAR IMAGE CCT FILE DEFINITICAS Fage 3-48
IMAGE DATA FILE

EYT %1 € & 4 3 @ ¥ .1 I I Lo B o B ¢
toemjmmjmmfonten pm et ondoe) tumion fon pompme poe fon fo-t
BYTE 1 ¢ Record | s B | Record i
i Introductcry i i Introductory i
12 Data i 12 |§ Data i
femjonjentunten fuctendont R T et et
13 | i b A |
i 180 Bytes | i 180 Bytes }
i Ancillary Lata i i Ancillary Lata i
i i i i
192 4 1 16z | i
el Bt ST T e e R L e e e o
193 3 Pixel 1 i 3025 Fixel (m=1)*3¢54+1 |
1 i i i
i i i |
1 i i i
i i i i
i i i 1
‘ LR I ] ‘ ‘ LB B J ‘
i i ] i
tmmpmmjmatme o foaton pond o jontontmeton fom oo fomp
] NSB byte } 1 MSB Dbyte }
fomtenjenjonfme jomt o) B L T e P L LT DT S
i LSB byte | { LSB byte i
jemtucjententmajectonfunt B T R O O et i
| i i i
i L ] ‘ l [N i
| i i i
i i i i
i i i i
i i i i
i i i i
i i i i
i | i }
i i i Fixel k i
i I L T T L e )
i i i i
| i i Zeros }
i i i |
8100 1 Fixel 3954 1 8100 i i
o pman fmon o fow o fmwf wes o o fome fme fomen pomm fmem o o=
Image Line First Record Image Line Last Kecord

Figure 3 = Imzge Dats Recorc¢ Layout, (Nultiple Records per Lire)
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FILE DEFINITIONS

TABLE 3.3.%.1

IMAGE DATA RECCRLC - DEFINITICN

FIELD FIELD BYTE
TYPE NUMNBER NUMBER
& 1 1-4

B 2 =

B 3 6

B 4 7

B 5 &

B & 9=~12

£ 7 13=1%6

B 8 17-84¢

B S 81-84

8 10 85=88

B 11 §9=92

B 12 93=-96

B 13 §7=100
B 14 101-104
B is 105-1i0E
B 16 109-112
B 17 113~-116
8 1ig 117-116€
B 19 119=-120
B 20 121-122
B 21 123-124
B 22 125~12¢
B 23 127-132
B 24 133-134
B 25 135=144
B 26 145~14¢
B 21 145-15¢C
B 28 151=-160
8 29 161-192
] 30 193-8100

DESCRIFTION

Page 3=49

Record sequence number = 2,3,4,¢¢.
1st record sub=type code = 355(§8)
Record type coge = 355(¢)
2rd record sub=type code = 022(8)
3rd record sub=type code = 022(8)

Record length = 8100 bytes
PREFIX DATA

Reserved

Reserved

Irage line number in the Volume Set

Image line record index

Latituce at certre ot image 1ine in miilionths

of degrees

East longitude at centre of
millionths or cegrees.
Northing of first pixel of
metrese.

Northing of 1ast pixel of
metrese.

Easting ot first pixel ot
metres.

Easting of last pixel of image
in

Orientation of imzage line,
degrees at midcle of line.
Left=-fill pixel count.
Right=-tiil pixel count.
Number of image gata pixels.
S2R band indicator.

SAR polarizaticne.

Reserved

Day of year

Reserved

Milliseconds ot day (GMT)

image 1lire in
image 1lire in
image 1lire in
image 1lire in

line in metres.
mitlionths of

Thouszndth®s miliiseconds of day (GMT)

Reserved
Zero Fill

INAGE LATA 1
Image 1line pixels

I
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FIELL

TAELE 3e3.242
IMAGE DATA RECORD - EXPLAMATION

EXFLANATION

A binary number containing the sequence number of this record
within tne file.

The tirst record sub-type code for the Image Lata reccrd is
355(&),.

The record type ccde fcr Image Data records is 355(8).

The second reccra sub-type code for Image Data records is
022(E).

The thira record sub-type <c¢cde tor Imaye Data records is
022(¢g).

This field contains a binary numpber giving the length ¢f this
record in bytes.

Zero Fill
2ero Fili
Sequential image line counter rusbering the consecutive range

lines contained 1in the entire Volume Set. The first line is
Cre.
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FIELD

10

11

12

13

14

15

16

17

18

19

TAELE 3.3.2.2
IMAGE DATA RECORD =~ EXFLANATION

EXPLANATION

Cyclic reccrd irdex ccunter (l1,+...,7) 1indicating the record
nupper within eacn image line. The first recora in a line is

1.
The rerge of latitudes is trom ~%9,000,000 to +93,000,000.

fhe rznge o¢f jiongitudes (E&st direction) 1is froe 0 to
355,99¢,995.

This 1=z the Northing of the first pixel for the complete image
line.

This is the Northing ot the last pixel for the complete image
line.

This is the Easting of the first pixel for the complete d1mage
iine.

This is the Easting of the last pixel for the complete image
iine.

This is the <crientation wmeasutec clockwise starting from
North, range from 0 to 359,999,999 millionths of degrees.

This is the actual number of left-fill pixels in this 1ine
before the first true pixel. In multi-record lines this
épplies to the first recorc¢ only.

This is the actual number of right-fill pixels in this 1ine
atter the iast true pixei. In wulti-record iines this agplies
toc the last record only.
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FIELL

21

22

23
24

25
2€
27
28
29
30

TAELE 3.3.2.2
IMAGE DATA RECORD = EXPLANATICN

EXELANATION

The number of left-fill pixeis pius the number ¢f right-fill
pixels plus the actual number of image data pixeis shoulc be
equal to Field 11 of the image gata tfile descripgter record
varieble segmert, (Table 3.3.1.4).

The SAk band indicator is ¢, 1, 2, 3, 4, S for L, 8, C, X, KU,
KA banc respectiveliy.

The tirst byte is the transmitteco pulse polarization anc¢ the
secord byte 1is the received pulse peclarizaticn; O c¢r 1 for
horizontal or vertical respectively.

Feserved.

The day of the year in GMT since January 1st of acgquisition
yeare

Reserved.

€¥T time in milliseconds since midnight.

Thousandth”’s of milliseconda.

Reserved.

Zero Fill

Ezch pixel is represented as a 16=pit unsigned integer wvalue.
There is a paximun of 3954 pixels per recorg. For
multi-record lines, lett-fill pixels and right-fili pixels can
crly &ppear on the first anc last record respectively; all

cther records in 2 multi-recorc line have exactly 3954 true
pixels.
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3.4 NULL VOLUME DIRECICRY FILE

The last trile of the Volume Set dis the HNull Volume Directory
Fiie, <consisting oif one record only, the Null Volume Lescriptor
Record. 1Its purpose is twofold: 1irstly, tc¢ mark the end of the
Volume Set, &nc secondly to tacilitate the addition of a new logical
volume at a later gate by the user. In the 1latter <case the XKNuil
Volume Directcry File swculd be oversritten by a seconé ¥=C=F merk or
woula be converted to a Volume Directory File by overuwriting the Xull
Voiume Cescriptor Record¢ with ¢ Veolume Lescriptor Record¢ and appencing
the appropriate File Pointer Recorgs. It takes the value 1 greater
than the asscciatea Volume Descriptor record of the previocus icgical
vclume. 7The Null Volume Cirecitory File ccnsisting of one Null Vceclume
Descriptor Kecord and an E=(0=F as a terminator is always followed by
two E=0~F markse.

3.4.1 NULL VCLUME DESCRIPTCR KECORD

The Null Volume Descriptor Record identifies the physical volume
and 1its aocumentation. Its derinition and contents are shecwn in
Tanles 3.1.1.1 and 3.4.1.1, respectivelye.



SAR IMAGE CCT FILE DEFINITICNS Page 3=54
NULL VOLUME DIRECTICRY FILE

TASBLE 3.4.1.1
NULL VOLUME DIRECICRY - YCLUME DESCRIFTCR RECORD = CCNTENIS

FIELL FIELD VALUE
TYPE NUMBER

B 1 i

B 2 320(8)

B 3 300(8)

B 4 677¢8)

B 5 §22(8)

B € 36¢

A 7 AS

A 8 $3

A g CCE=CCI=0002
A 10 sC

A 11 $5A

A 12 <PPPPPE>CVFO1s
A 13 SCCNNNADS 5555558355
A 14 Blanks

A 15 DXYYEMIDD>=F<AAAAAAL)D
N 16 -1

N 117 n

N 18 n

N 19 n

N 20 1

N 21 n+l

N 22 2

A 23 Blanks

A 24 Blanks

A 25 Blanks

A 26 Blanks

A 29 Blanks

A 28 Blanks

A 29 Blanks

A KE Blanks

A 31 Blanks
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