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CCT FORMAT

The M58 CUTs produced at FUE[NO are availublé on 9-track tapes only
at either 1600 or 800 Lpi desnigiee. CCTs include both the radivmetric
and the geometric corrections.

At Fucino LANDSAT images are Eramed consintently with the Worldwide
Ruference System for LANDSAT data retrieval.‘ This eystém specifies the
nominal values for latitude and longitude of images taken over any re-
gien of the world, | .

The correcvted MS$S CUT is made up of five busic types of records:
ISt Header Record, LANDSAT‘Header Record, Geomclric Transformation Re-
card, Radiomettic look-Up Table Records and Mus Data Records. The [irst
record on thé (.CT, JSC Header Record, is aimix!ure of EBCDIC form as spe-.
cified by & user. The MSS data records contain binary data only,

fhu JSC Header Record containe information about the Sun elevation‘
aud azimuth sngles, the Earth rotation angle sad the satellite altitude.
Au end of Eiie murk.is wvritten at the end of thls record.

The LANDSAT Header Recourd coatains the information required to iden-—
tify the LANDSA% frame and Lhe type of processing which was perfurmed on
acene data. The geometric transformation record contains the infarmution
pertaining to the geometric corvections that w ce applied. The Radiome-
Lttic louk-Up Tables Jefine the radiometri; tiansformations which were ap-
plivd to the data by the Furino station. The last of the luck-up table

records ia fullowed Ly an of file mark,
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feraintlAal

SEQUENTIAL NUMBEN OF TAFE, s will abuays b D Do THUG B Lapes, O the two
BOO bpi Gapes veuited for o singde seene it will Be ) fon the Dest tape a2 Qo e seeond,

TIME OF TAPE STANT SINCE BEGINNING OF FRRAME. This is the time, in terms of
mictoseconds, ub which the CUT data recordimg was startid with 1eapuct Lo the beginning of
tie standurd LANDSA'T Frume imuge product. It is«qual 1o zero for standard frumes,

PROCESYSING FLAGS. The seven {lags, rending frm;n lefl to I:il.;lll ure;

— Spare Flag # 1
¢ N/A
1 N/A

— Radiometric Tevely
¢ for 64 levels
1 for 256 levals

— Geomelric Correclion
¢ for no correclion ..
1 tor correction

— Bpare Flag # 4 C, ) . #_,).?J\V"\" :
é NJA \xmmw i ‘L%\fx}"'}“‘x"'
1 NJ/A Lanan I
— Hadiomelrie Correclions,
¢ Iurratalwlical cualibratlions
1 for step wedge zabbrations

— Spere Flag # 6
¢ NIA
1 N/A

- Cﬁuacler Code

¢ for EBECD'C
1 for ASCII

3. TRANSFORMATION RECORD

The 720 hytes of Lhe transformation recaws d 0 ave
ubetd Lo slore 36 fouling point numibess {Fornal 36E20.10) in either EGCIIC oe ASCH

" Cuode, ‘These purumeters define the [rame centre, orientation of the frame with respect Lo

Lhe Universy Troseverse Merentor (UTM) grid, and the various parainelers used Lo defiue the
precivion corrections which were upplied during the production of the CCT. Figure i
vhows a sample transformation block, '

UM ZONE NUMBER. During precision processing, 8 given fianue is mapped inlo o siugle
UM zone. I the [ramse covers areas from more than a single zune, the zone of greatest
toveruge i chosen and exlended to cover the frmmne. The first enlry of the Transfoarmstion
Pock defines this UTM zone,

Lri'hd (.30(}.I“)INA'!'ES OF FRAMIE, The U"!'M' coordinales of the frame cenlre anea
expressed 83 UTM Northing (second entry) snd UTM Easting (third entry) o melres fram
the equutar and the central wneridian of the UTM zone, The centrul merndian is H5UQUCHU. An

Easling greater than 600,000 is east of the centrul weridian, and one luss Thun 500,000 s

foessted Lo Lhe west,
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(HHIOUO0NE 02 AT AL BT 0B LIKEETANE 06 (LS 173RI092E 00
ISYITHIRTE 03 6 0DUDODUOROE 00 037030599965 01 0.3700ush906E &
MODOO0DBIOOE 00 0.00000ONBODE 00 U.00000000OUE 00 U.00000GC000E 00
$.00000000UNE 00 0.U0DROVVOCUE B0 .0.000UU0GOMUE 00 0.000000CO0CE 00
(.00NDMOGOCBE 00 0 UNOOOBOOOOE UV - "0.0UU00GANOVE (0  0.0000000000E 0O
0.0U00UCHOOOE 00 0.0U0UOVOOCUE 00  0.00U0000UOOE 00  0.0000000000E 00
0.0000000000E 00" (.U0DU0D000GE 00  6.0000000000E 00  0.00000000COE 00
0.00000A0000E 06 0.0000000000E 00  0.00000000UOE 00  0.0000000000E 00
0.0000000000E 00 U.0UU000UQOUE 00 - 0.00G000ANNCE Q0  0.0000000000E 00

Figure 3, ~ Tramaformating bluck

ORIENTATION OF 'IHE FRAME. 'I'he orienlalion of the frame with respect to the sbove
specified UPM grid is given in rodiuns, Figure 4 is & diagram showing the geomelry. The
angle 8 includes the convergence of Lhe meridians (i.e. the ungle at the frame cenlre between
brue north snd gtid noirth) and satellite nominal hesding. This number appears in entry 4.
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PSEUDO ALTITUDE, The paendowallitude of e saleilite given in ki is contnined in
enbiy b Le ocder to sbiaia the bue sdotude, this must be muibipheal by (he X Scale Factore
{enley T} -

Y OUFFSET. The Y offset in ki s piven i entry 6. ‘Uhis parmmeter resalls frony Hue
elfechive roll funetion,



SUALL l"AIlTI'(th'. Thee X and Yo aber $oe Boans arte iven o plies ol B e ey
Thewr pive the sl b X galonge Ganch ) s Y {aerast L B dineetions l|':~|u-s:n\'l'|_\'. and,
corpeet Tor anpeet radio, They prefer Lo he 70 e Dl antgte, 6 pradncnl il Fuclno.

ORHER OF ATTITIHDE POLYNORIALS, Eulry 8 contains the urder N ool the attitude
pulynonnats. 10 this numdier s 0, no correctian parsmelsrs ore available.

ATTITUDE POLYNOMIALS, Fntries 10—18 con.lu;l_ythe purhmuters ip,} of the precision
correcied rolt function, 19-27 those (py) ol the precision correcled pitch function nlml
B3-36 ihase (py) of the precision corrected yuw function, For exumple, the first
puramelers of the rall, pitch und yuaw functions are given by entrics 10, 19 and 28
respeclively; the second parmmeters by entries 11, 20 and 29; the (hied paramelers by anlrivs
12, 21 and 30, ele. -

The attitede angles of LANDSAT, ey rol} for any given pointx in the inmage i
computed by the following equation: S

NI ,
rofl = t}: pelk) - x*!

where: .
" op, (k) is the appropriste parameter [or & given sttitude angle, i.e. from words 10 o
10+ N for rutl, 19 to 1Y+ N for puteh and words 08 tu 28 N fur yuw,

X is the distanue between the [rame center and the pomt in gueston in the
dirvction of slung-lrack sutellite motion. . ) '

4. BADIOMETRIC LOOK-=UP TASLE RECORDS

Ihere see five rsdtumnetric look-up lable records, ong for each bend, Each is 1620 by tes
A length, The Labies cuntein Lthe entries used to correct Lhis -CC'Y. There are 64 eniries fur
cuch of Lhe 26 sensars. As there are six sensors in-each of the first four bands, the records
see in (38414, 84X) formal. or its equivalentl. Since there ure only two sensors for the
thermu! band, L s written wilh a formatl equivalent to (12814, 1108¥%}. Each lable entry -
L o value in the runge 0—255, Figure b shows s sample prinl out of thase records, -
These tables ore derived lrom either the calibration data transinitied from the catellile
ur & slatistical soalysiy of the sceae duta itsell. The procedure used i deseritied in detail 15
Appreadix B. 7
The last of the Jook up recordy is tullowed by an end of file mark.

b, MSSDATASLIS

A datn sel is defined oy U sneillury dola wad all of the video duta for one sean line [}
ull aetive channels (bands). For {LANDSAT--1 and 2, & data sel will vonsist of fuur physueal
pecords, ench 3780 bytes m length, The fiest two byles of 2 physicul recond give the numbee”
of thal record within is data set. The ancillary dutn ere given in byles 3—180 of the tirst
peend and in byles 836053—3780 uf the next {hree reeords. Band 4 video datua e given in
bytes 181~ 3780 of the first physical record.. For bauds §, 6 and 7, video dala are given in
Lytes 3- 3602 of the second, third und fourth records, respectively. The physical format {or
i Ly preal duta sel is shown below. All datn in the record are in binury.

A video duta block is thut parl of the record contsinng the actual sevene vulen
infonmabion. Fur LANDSAT-- and 2, each such data block is 3600 bytes Yang. Byte 1ol
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e Mast video dala bioek s by e 181 of physiesl record 1. Byte ] of Uhe secand, (ivd med .
fourth video data blocks s byte 3 of the corresponding physieal reconds, namely 2,3 and |

1especlively

.
13

BYTE COUNT

| l 2 178 l?9] 190 | 181 | 182 | 183 | 184 | 185 3776 (3777377837179 (37140
o1 ANCILLARY VIDEO DATA
ARECORD DATA FOR BAND 4
COUNT
. INTER RECORD GAP
BYTE COUNT
i 2 3 4 B 6 7 3600 {36801 3602 | 3603 |.)604 | JGOS 377837193780
- - RN S IR SN DI S S N— S P
02 VIDEQ DATA / ANCILLARY
HECQORD FOH BAND § ! DATA / .
CUOUNT / /
R T TEY l“....-‘ . —-
INTER RECORD GAP
BYTE COUNT.
1 2 3 4 |1 B 6 7 360013601 | 3662 | 3603 [ 3604 | 3605 3778|3779 |3780
[+ I ] . VIDEQ DATA ANCILLARY) /
HECOHE.)‘ FOR BaND & DATA
CUOUNT . s / //
INTER RECORD GAP
BYTE COUNT
1 ? 3 4 I 5 LS I 7. J600 (GO | 3602 380.‘1-.1604 1605 37718131719 |34
.0 4 VIOEQ DATA ANCIL] ARY)
HCECORD FOR BAND 7 DATA
counT
INTER RECORD GAP
BYTE COUNT
1 J 2 . 178 | 179 tBO 181 | 182 | 183 | 1A 1851 PNV |378 1319|3780
01 ANCILY ARLY VIDED DATA
1L COHD DATA FOR UAND 4
COUNT

INTER HECURD GAP
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The covtespuindence hetween phiyaeal reeonds il data Felondos 1n paven bcboww:

I'hyanal 1"hy sis al o Ij“u " Mu,
Hevand s Kevnd s Btha b Descnipatun ek ul

Nutulws lyte Nu . Hyte Nu. Hytes

} |-2 Cuunies - ol 2

l 3 sy Ancillary Dats Block 1-178 Auvilasy Data 178

) 181 1780 Video Dais Hloek ] 1--3500 Videu Data fur Band 4 1600

2 . 1 2 . Counter - 02 2

2 3- 3802 Videa Dats Bluck 2 1-3800 Vifcu Data for Band § 3600

2 Jutld- 3780 Ancillury Data Block 1178 Anclluy Dalz 173

1 12 Cuunter - 03 1

) 3 sl Yideo Dats Block 3 1-1600 Videu Datz fuc Band 6 a0

3 3601 3730 Ancllluy Dalx Block 1-178 Ancilluy Dats 178

4 b2 ., Counter - 04 2

Y .60 Videco Data Biock 4 T 1-3s00 Video Data for tand 7 1500

3803- 3780 | Anciliay Data Block 1--37% Anvilaey Dala 178

ANCILLARY DATA BLOCK. 7The data provided in the 178—byte ancilltary dats block are
duscribed below, '

DATA BLOCK . DESCRIFFION No.'of BYTES
1-4 Tina in GMT at start of scan. A 32 bil value cilculsied from Sateline Tine 4
Code as (({houra * b0) + mlnules) * §0) + reconds) ® 10O, If Satellie Time
Cude b naot walid, time L squal 10 previous vaius,
5-7 Zera fiif, - 3
g il Al zero il lunds 410 7 in syne, sll non zesa U syne Just. 4
1? Zeru LU | . 1
bl o4 Eud of Videu Nag cuunt 2
15 -!6 Minos frame sync tuss cuant 2
15 L8 p it $4
Ly Sn.';n.fim: wwaber {+ datu et nasaber) oo 2286 1
71 jud Zura il ' 14
ms toe MSES stara srarr pusidusg within the wan {which dho fouudes lealing and 1
trashing retos) relative fu bepinning af revord, Sex Nuwe | beluw.
o7 usx Pu!il!-un ul Tast MSS data plaet within the wan telative (o bepinning uf 2
tcord, Sev Nute 1 beluw,
109-110 Unevtvecred Line length 2

(- ;J“ul)




[IRY EW TN N D nd I BTN B at WY 1ES
HY'TE N !

1) tls Sateibte frw ¢ ande ' [

LY = oyl day s, days

1) = temy wf liouny, houts

14« wenv ol minuies, minutes

IS & eas ol weonds, seeonds

Fla » tentho of seconds, Jwadiedila ul weronnds

Nure: hunhieds vl days digit iy nat grovided,
NCL furmal,

i Seriau sel Tor 1y ywath: _ !
P s Sensunn y, 7,13, 1% . : '
2 =Sensugs 2, 4, 14, 20
Y =Semsonn 3, 9,135, 1
4 =Scniuns i, 0, 16, 22
3 =Senrors 5,140,172, 23
& *Sensors 6, 12,18, M4
114172 Zero £il} 55
174-176 KECourdinate uf scan line in melers 4
177-178 Oue fill ' 2

it e — 8t — it &

Hote }' +MSS data start position is cowmputed as follows:
Band 4: START=A, where A=value atored in byces 105-106
Band §: START=A-178-2 -
Band &: START=A-178-4
Bund 7: START=A-176-6

Nute 2 1SS data stop position is computed as follows:
Band 4; BTQ®=H, where B=value stofed in bytes 107-138
Band 5: STQP=B-178-2 :
Bund 6: STOP=B-178-~4
Band 7: STOP=B-178-6

VIBEU DATA BLOCKS, Each video daca block contains 3600 dusta bytus in the
furmat, ss previously duseribed. 1SS baund 4 video data are contained in
Lytes 181-3780 of physical record 1, band 5, 6 and 7 video data are in by
tes 3-360G¢ of physical vecords 2,3 and 4 respectively.



RADAR SIGNAL CCT FILE STRUCTURE

Universal Header 3060 bytes
[ Tape mark

Seasat Header 1440 bytes
| Orbit data 720 bytes
| Attitude data 3240 bytes

Guard records

107 records of 180 bytes each

Tape mark

Pulse data records

4096 records of 9360 bytes each

Tape mark

Tape mark

First file

\ Second file

% Third file®

% The final tape of a set copied from the disk may not contain
4096 records due to the unknown number of fill frames in the

original data.



