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IRS−1C/1D
DIGITAL DATA PRODUCTS FORMAT

FOR REVISION C FAST  FORMAT PRODUCTS
        
        
1.0 INTRODUCTION

This document descr ibes the format fo r IRS−1C/1D fast fo rmat
digital data products.

1.1 GENERAL FORMAT RULE S

1. All field definitio ns strictly follow American National
Standard Institute (ANSI) and International Organization for
Standardization (ISO) standards.

        
2. Only Band Sequenti al (BSQ) image stru cture is supported.
        
        
3.  Image files consis t of a single band of data.
        
        
4. A digital product i s referred to as a volume set.
Individ ual media (tape, CD) are referred to as volumes. A
volume set may have one or more volume s, depending on ima ge
size and output media capacity.
             
               
1.2 GENERAL FORMAT DESC RIPTION
 
The Fast Format (Ve rsion C) volume set  contains a Header File 
and Image File s.  
        
        
1.2.1    HEADER FILE

The first file on each volume, a Read−Me−First file, cont ains
header data. It is in American Standa rd Code for Informa tion
Interchange (ASCII) format, to ANSI and ISO standards.
Alphanumeric fields are left jus tified and numeric fields are
right ju stified. Dates are given in yyyy dd mm format (full
year, month and day −of−month format). All processing opti ons,
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radiometric calibra tion, geometric cha racteristics and map
projection inform ation for the produ ct are contained in this
file. Append ix D contains a tab le of the entries i n the
Header File. The table breaks t he information into 80 byte
units with a carriage return as the eightieth ch aracter
allowing co nvenient printing of the file. For th is reason
each 80 byte unit is referre d to as a line. The table lists
the f ield number in each record, the start and stop byte
number, a FORTRAN format representation and a short text
descr ibing the field con tents.
                
  
1.2.2 IMAGE FILES  

Each image file con tains one band of i mage data. There are
no header record s within the image file, nor are there prefix
and/or suff ix data in the indi vidual image record s. Image
data may be blocked or unblo cked. Blocking is performed to
conden se as much data ont o the tape as possi ble; map−oriented
f ull scenes otherwis e would not fit ont o four Computer
Compatible Tapes (CCT) .
        

1.2.3  BLOCKED RECORDS

In order to fit some products onto 6250 Bpi computer tape s
(CCT), it was deemed necessary to bl ock image data such that
one record on the CCT contained several image lines . This
blocking res ults in writing few er End−of−Record gaps on the
tape and allows more data to be written to the tape. Certain
map oriented products on CCT are blocked. No blocking is done
for products on 8mm Exabyte tapes,CD ROMs and Cartridge s.The
blocking fact or used while writi ng in the media is indicated
in the header file administr ative record.
                
        
2.0 DETAILED FORMAT DES CRIPTION
        
2.1  HEADER FILES

The Header File con tains three 1536−by te ASCII records. The
first record is the Administrative Record which conta ins
information tha t identifies the pr oduct, the scene and the
data specific ally needed to inge st the imagery from the
digital media. In order to import the image data, it is
necessary to re ad entries in the Administrative Recor d.
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The second record i s the Radiometric Record which contain s
the coefficients needed to convert the scene digital values
into at−satel lite spectral radia nce.

The third record i s the Geometric Record which contains the
scene geodetic location informatio n. In order to ali gn the
imagery to other data sources, it will be necessa ry to read
entries in the Geometric Record.

The accompanying ta bles in Appendix D describe the format of
the three recor ds, including the number of bytes, the FORTRAN
format sta tement and a brief description of each field in the
heade r file. All alphan umeric fields are l eft justified, and
all numeric fields right justified. Fields of fixed
(con stant) values are r epresented with cap ital letters in
quo tes (e.g., "PRODUCT="). Variable fiel ds are represented
with lower case let ters. In both fixe d and variable fiel ds,
blank spaces ar e indicated by the lower case"b" chara cter.

All three records i n the Header File have a carriage retu rn
every eightieth character.
              
       
2.1.1  ADMINISTRATIVE RECORD
        
        
The first field in this record contain the Product ID, a
unique identifier f or the product as ordered by the custo mer.
The remainder of the initial two lines in this reco rd
describe the sou rce of the image wi th pertinent sensor
parameters. The next six lines are replicates of the f irst
two without th e Product ID. Thes e are growth region s
allowing for mosaic products contain ing up to four imag es and
co−registere d Panchromatic and multi−spectral imag ery. These
product s are proposed and not yet implemented .

Line nine describes the type of produc t contained on the
media i.e., size and orientation. Lin e ten describes the
characteristics of the processing: i. e., level of geomet ric
correction and resampler used. The remainder of the
Administrative Recor d contains the crit ical fields require d
to import the ima ge data to computer memory.

For unblocked data (8mm and CD−ROM), ingest of the image ry
requires knowled ge of the contents of fields 83 (pixel s per
line), 85 (Li ne per Band on this volume and (87) No. of lines
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in output image) and 105 (Bands Presen t). It is necessar y to
count the number of non−blank ent ries in the Bands Present
field to get the count of the number of bands. Each
character (byte) in this field will have an ASCII char acter
with the band label, usually a number. For IRS−1C the values
are 2, 3, 4, 5 for LISS−3 and P for PAN . The sequence
terminat es in a blank.

For blocked data,fi elds 91 (Start Line ),and either 93
(Bl ocking Factor) OR 95 (Record Length) and 87 (Number of
li nes in the output i mage) are also need ed. Note that the
(blocked) record le ngth is equal to th e blocking factor t imes
the number of pixels per line. One may choose which
parameter that bes t fits their system software interface .
Fields 79 and 81 (Volume #/# in Set ) relate to which volume
number in a set and field 100 in dicates Bits per Pi xel.
Field 73 (by tes 741−751) in Lin e 10 contains the l evel of
processing that has been perfo rmed on the image.
        
RAW            : No corrections ap plied  
RADIOMETRIC    :  Radiometric correc tions only 
SYSTEMATIC     : Radiometric and geo metric corrections using 
                         spacecraft sy stem data only.   
PRECISION      : Radiometric and geo metric corrections using 
                         spacecraft sy stem data and with    
                         control point s used.
TERRAIN        : Radiometric and geo metric corrections using    
                         spacecraft sy stem data and with 
control points and  digital elevation model (DEM) used .
        
        
Field 75 (bytes 765−766) in Line 10 co ntains the resampli ng
algorithn that has been applied to the image.

 CC = Cubic convolution      
 NN = Nearest neighbour

Field 83 (bytes 843−847) in Line 11 co ntains the number of
image pixels on each image line of each image band on t he
tape.

Field 85 (bytes 865−869) in Line 11 co ntains the number of
image lines per band on this volume( This is the number of
lines in each im age file for tapes containing one or more
complete image files.).

Field 87 (Bytes 871−875) contains the number of image lin es
for the entire band (The band may be split across mult iple
volumes). These are right−justif ied numeric fields.
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Field 91 (bytes 895−899) in Line 12 id entifies the first
image line on this tape volume. This is "b1" unless the tape
is the second or higher numbered volume of a multi−v olume set
(e.g. fie lds 79 & 81 are "b2 /b2"). In this cas e it is the
line number in the complet e image of the firs t image line on
the tape ((nominally N/2 + 1 for two−tape sets, where N is
t he total number of lines in the image) ). This is a
right −justified ASCII numeric field.

Field 93 (bytes 918−919) in Line 12 co ntains the blocking
factor used to min imize the number of CCT tapes required to
accommodate the image set. This f ield is always "1" for 8mm
tapes. (See Blocking Factor ex planation under Image Files).

Field 95 (bytes 936−940) in Line 12 co ntains the physical
tape record length . The value is rig ht justified in an ASCII
numeric field . the number of pi xels (samples) per image line
can be determined by dividi ng this field in th e value in

Field 93 or by dire ctly reading field 83 (bytes 843−847).

Field 100 (bytes 984−985) in Line 13 contains the integer
number of bits per pixel that is used in the output medi a to
represent the digital value of each individual pixel . (This
value may be different from Field 102).

Field 102 (bytes 1012−1013) in Line 13 contains the integ er
number of bits per pixel that each individual pixel was
quantized the sat ellite instrument. (This value may be
different from fie ld 100) IRS−1C panc hromatic data is
tr ansmitted as six bi t pixels, while the digital products are
always produced are always produced with eight bit pix els.

Field 106 (bytes 1056−1087) in Line 14 contains the band
identifiers for the image files on the tape volume. This
field is composed of thirty−two− one− byte sub−fields
con taining from one to thirty−two of the band identifies
(i. e., "234b" for full IRS−1C LISS−3 data sets or "Pb" for
I RS−1C panchromatic data sets). The band identifiers are
listed in the order in which the image files appear on th e
tape and are sing le character fields . So the leftmost
character (byte 1056) must be non−zero . The sequence ends
with trailing bla nks.
 
Field 107 (bytes 1088−1120) in Line 14 contains a nine
ch aracter product co de.(e.g. STPCA02AI )
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First Two character is product type e. g. ST ,GR ,QR ,TR , G3
,G4 ,SR etc... then single charact er code Projection
,Resampling ,Elli psoid ,enhancement ,level of correctio n
,product format & output media.

        
Field 111 (bytes 1121−1182) in Line 15 contains software
version number(e.g . IRS1DDPSR1V1) and scene Acqisition t ime
is in HH:mm:SS:mmmformat.
        

2.1.2 RADIOMETRIC  RECORD
        
Fields 4−41 (bytes 81−689) contains th e coefficients need ed
to convert scene digital values to at−satellite spectr al
radiances. The minimum detectable r adiance value LMIN and the
saturation radiance value LMAX for each spectral bands are
provided for the operating gain.
The conversion form ula for Digital Count to radiance is as
follows ..

Lrad = (DN / MaxGray ) * (Lmax − Lmin ) + Lmin

Where

Lrad = Radiance for a given DN valu e
DN = Digital Count

MaxGray = 63 for PAN, 127 for WiFS and LISS−III for Raw
product. 255 for corrected products of all sensors.

Lmin = Minimum r adiance value for a given band
Lmax = Maximum r adinace value for a given band

Here in this record Bias corresponds to Lmin and Gain
co rresponds to Lmax.
        

2.1.3 GEOM ETRIC  RECORD
        
Line 1 contains the map projection (fi eld 3), Earth ellip soid
(field 5) and datum (field 7) use d in producing the product.

Appendix A contains the list of suppor ted map projections and
Appendix B con tains the list of supported Earth elli psoids
and comments about the datum. Products are not al ways
available in all projections and ellipsoids.
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Fields 11−44 (bytes 110−504, lines two to six) contain th e
USGS projection parameters used to process the image in
standard USGS orde r. The meaning of these values depend s on
the projection used. For informa tion about the cont ents of
each of the map projection fie lds see Appendix C.

Fields 47−88 (bytes 561−859, lines eig ht to eleven) conta in
the correspondin g corner pixel loca tions (longitude,
l atitude, easting, northing) relative t o the resampled pix el
center for all bands on the current tape volume. Line twelve
contains th e same information about the scene cen ter as well
as the location of the sce ne center relative to the top right
co rner of the image on this medium. To calculate the
North ing and Easting of any pixel within th e image.Use the
map coordinates of the image corner point s and the following
equations:

 PE = ((NP−P)(NL−L)U LE + (P−1)(NL−L)URE  + NP−P)(L−1)LLE +
           (P−1)(L− 1)LRE)/(NP−1)(NL−1) )

Pn = ((NP−P)(NL−L)U LE+(P−1)(NL−L)URN+( NP−P)(L−1)LLN+
        (P−1)(L−1)L RN)/(NP−1)(NL−1))

  Where
  PE = Desired pixel lo cation Easting
  PN = Desired pixel loc ation Northing
  ULE   −  Upper left co rner point Easting (Field 53)
  URE   −  Upper right c orner point Easting  (Field 64)
  LLE   −  Lower left co rner point Easting (Field 86)
  LRE   −  Lower right c orner point Easting  (Field 75)
  ULN   −  Upper left cor ner point Northing (Field 55)
  URN   −  Upper right c orner point Northin g (Field 66)
  LLN    −  Lower left co rner point Northing  (Field 88)
  LRN   −  Lower right c orner point Northin g (Field 77)
  P     −  Pixel numbe r of desired locati on (counted from 
le ft)
  L     −  Line number of desired location  (counted from top)
  NP    −  Number of pi xels per image line  
           (Record 1, Field   83)
  NL    −  Total number  of lines in the ou tput image 
           (Record 1, Field 87)

Field 107 (bytes 969−974) in Line thirt een contains the
horizontal offset of the true scene cent er from the nominal
scene center in units of whole pixels . A negative value
implies a westerly offset of the scen e center from the
nominal scene center in daytime scenes and an easterly off set
of the scene ce nter in nighttime scenes.
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Field 109 (bytes 995−1000) in Line thi rteen identifies th e
orientation angle of the scene. For non−polar scenes t he
orientation angl e of the scene is r elative to the scen e
alignment to map or grid north. For non polar map orie nted
scenes this fi eld should be zero. A negative angle implies a
clockwise rotation of the sc ene to align with map north
whereas a positive angle impl ies a counterclockw ise rotation
of the scene to align wit h map north. To ca lculate the
orienta tion angle of any i mage use the follow ing equation:
     
ANGLE = arctan (NOR THDIFE/EASTDIFF)

 Where
  NORTHDIFF = URNORTH − ULNORTH
  EASTDIFF   = UREAST − ULEAST
  URNORTH   = Upper right co rner point Northing  (field 66)
 
 
 ULNORTH   = Upper left cor ner point Northing (field 55)
 UREAST    = Upper right c orner point Easting  (field 64)
 ULEAST    = Upper left cor ner point Easting ( field 53)
 
        
Field 113 (bytes 1062−1065) in Line fo urteen contains the sun
elevation in degrees for the scen e center location at the
scene center acquisition time. This angle specifie s the
solar paralle l of altitude on th e celestial sphere as
referenced from the celestial horiz on of the scene cen ter.

Field 115 (bytes 10 86−1090) contains t he sun azimuth (wes t) 
in degrees for t he scene center loc ation at the scene center 
acquisition time.  This angle s pecifies the vertic al circle 
(West) on  which the sun’s lo cation is measured from the 
principal vertical circle of the scene center.  
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                        APPENDIX A 
                  
                        Map Projections
        
    
    

This appendix conta ins the map project ions used in EOSAT’ s 
products.  This l ist of map projecti ons shows the name and 
the identifier used in Record 3.  Field 3 of the head er file.  
         

    Projection Name                      Mnemonic
 
    Universal Trans verse Mercator           UTM
    State Plane Coo rdinate System           SPCS
    Albers Conical Equal Area               ACEA
    Lambett’s Confo rmal Conic               LCC
    Mercator                                MER
    Polar Stereogra phic                     PS
    Polyconic                               PC
    Equidistant Con ic (Type A & B)          EC
    Transverse Merc ator (Gauss−Krueger )     TM
    Stereographic                           SG
    Lamberts Azimut hal Equal Area           LAEA
    Azimuthal Equid istant                   AE
    Gnomonic                                GNO
    Orthographic                            OG
    General Vertica l Near−Side Perspec tive  GVNP
    Sinusoidal                              SIN
    Equirectangular  (Plate Carree)          ER
    Miller Cylindri cal                      MC
    Van Der Grinter n I                      VDG
    Oblique Mercato r (Type A & B)           OM

Space Oblique Mercator SOM

1 1



        
                 
                       APPENDIX  B
                    
                      Earth Ellipsoids
        

This appendix conta ins the earth cllip soids used in produ cts.
This list of ellipsoids shows the name and the id entifier
used in Record 3. Field 3 of the header file.
          

Ellipsoid Name    S emi−Major Axis  Sem i−Minor Axis  Mncmo nic   
                         (meters)          (meters)
        
Clarke 1866       6 378206.400000    G3 56583.800000  CLARK E_1866
Clarke 1880       6 378249.145000    63 56514.869550  CLARK E_1880
International     6 3778157.500000   63 56772.200000  INTER NATL_1967  
   1967
         
International     6 378388.000000    63 56911.946130  INTER NATL_1909  1909
WGS 66            6 378145.000000    63 56759.769356  WGS_6 6      
WGS 72            6 378135.000000    63 56750.519915  WGS_7 2      

GRS 1980          6 378137.000000    63 56752.314140  GRS_8 0      
Airy              6 377563.396000    63 56256.910000  AIRY       
Modified Airy     6 377340.189000    63 56034.448000  MODIF IED_AIRY 
        
Everest           6 377276.345200    63 56075.413300  EVERE ST      
Modified Everest  6 377304.063000    63 56103.039000  MODIF IED_EVEREST   
Mercury 1960      6 378166.000000    63 56784.283666  MERCU RY_1960 
Modified Mercury  6 378150.000000    63 56768.337303  MOD_M ERC_1968 
 1968
Bessel            6 377397.155000    63 56078.962840  BESSE L     
Walbeck           6 376896.000000    63 55834.846700  WALBE CK
Southeast Asia    6 378155.000000    63 56773.320500  SOUTH EAST_ASIA
Australian Natl.  6 378160.000000    63 56774.719000  AUSTR ALIAN_NATL
 Krassovsky       6 378245.000000    63 56863.018800  KRASS OVSKY 
Hough             6 378270.000000    63 56794.343479  HOUGH       
6370997 Sphere    6 370997.000000    63 70997.000000  63709 97_M_SPHERE
        
            
                     Datums

Standard products over North America use either NAD27 or NAD
83. Other datu m are available for premium products. Please
inquire with NDC,NRSA Customer service s

           Datum Name              Mncmonic

        North Ameri can 1927           NAD27
        North Ameri can 1983           NAD83
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                        APPENDIX C
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The following tabl es are a descriptio n of the three reco rds
in the Header File. Each record described below is separated
by a blank typed line every eighty characters fo r case fo
reading. A group of eighty characters can be t hought of as a
(pri nted) line. See th e accompanying text for more
explanati on of critical entr ies.

                            
                 Administrative   R ecord
        
        

  Line  Field    Sta rt End    Format      Description
                 By te  Byte     
        
    1     1       1      12     A12     "PRODUCTbIDb="
          2      13      23     A11     Product order numb er in   
                                               yydddnnn−c c format
    
          3      24      34     A11     "bLOCATIONb="
          4      35      51     A17     First scene locati on   

         path/row/f raction/subscene in  ppp/rrrffss format
           where 
               ppp = Path(096), rrr = Row(051), ff=ShiftP er(20)
                ss = Subscene or Quadr ant Number ( e.g. 0 2)

          5      52      70     A19     "bACQUISITIONbDATE b="
          6      71      78     A8      First scene acquis ition date 
                                               in yyyyddm m format
          7      79      79     1X      Blank fill
          8      80      80     A1      Carriage return
        
   2      9      81      91     A11     "SATELLITEb="
          10     92      101    A10     First scene satell ite                  
                                               Name:L4,L5 ,1B,1C
          11     10 2    110     A9      "bSENSORb="
          12     11 1    120     A10     First scene senso r Name: TM,
                                        LISS1, LISS2, LIS S3,PAN,WIFS
          13     12 1    134     A14     "bSENSORbMODEb="
         14     135    140     A6      First s cene sensor Mode
          15     14 1    153     A13     "bLOOKbANGLEb="
          16     15 4    159     F6.2    First scene off−n adir 
                                               angle in d egrees
          17     16 0    160     A1      Carriage return
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 Line  Field    Sta rt End    Format      Description
                 By te  Byte     
        
        

  3     18     161    183     23X     B lank fill
        19     184    194     A11     "bLOCATIONb="
        20     195    211     A17     Second scene locati on path/
                                               row/fracti ons/subscene in 
                                               ppp/rrrffs s format
        21     212    230     A19     "bACQUISITIONbDATEb ="
        22     231    238     A8      Second scene acquis ition 
                                               date in yy yyddmm format 
 
        23     239    239     1X      Blank fill 
        24     240    240     A1      Carriage return
        
  4     25     241    251     A11     "SATELLITEb="
        26     252    261     A10     Second scene satell ite Name:L4,
                                               L5, 1B, 1C
        27     262    270     A9      "bSENSORb="
        28     271    280     A10     Second scene sensor  Name: TM, 
                                         LISS1, LISS2, LI SS3, PAN, WIFS
        29     281    294     A14     "bSENSORbMODEb="
        30     295    300     A6      Second scene sensor  Mode
        31     301    313     A13     "bLOOKbANGLEb="
        32     314    319     F6.2    Second scene off−na dir angle 
                                               in deg.
        33     320    320     A1      Carriage return
        
  5     34     321    343     23X     Blankfill     
        35     344    354     A11     "bLOCATIONb=" 
        36     355    371     A17     Thi rd scene location p ath/
                                               row/fracti on/subscene in 
                                               ppp/rrrffs s format
        37     372    390     A19     "bACQUISITIONbDATEb ="
        38     391    398     A8      Third scene acquisi tion date 
                                               in yyyyddm m format
        39     399    399     1X      Blank fill 
        40     400    400     A1      Carriage return
        
  6     41     401    411     A11     "SATELLITEb="
        42     412    421     A10     Third scene satelli te Name:
                                               L4,L5,1B,1C 
        43     422    430     A9      "bSENSORb="
        44     431    440     A10     Third scene sensor Name:
                                      TM, LISS1, LISS2, L ISS3, PAN, 
                                      WIFS
        45     441    454     A14     "bSENSORbMODEb="
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Line  Field   Start  End    Format      Description
              Byte  Byte     
   
       46     455    460     A6      T hird scene sensor M ode
       47     461    473     A13     " bLOOKbANGLEb="
       48     474    479     F6.2    T hird scene off−nadi r angle 
                                               in degree

       49     480    480     A1      C arriage return
        
 7     50     481    503     23X     B lank fill 
       51     504    514     A11     " bLOCATIONb="
       52     515    531     A17     F ourth scene locatio n path/
                                       row/fraction/subsc ene in 
                                       ppp/rrrffss format

      53     532    550      A19     "bACQU ISITIONbDATEb="
       54     551    558     A8      F ourth scene acquisi tion 
                                               date in  y yyyddmm format 
       55     559    559     1X      B lank fill
       56     560    560     A1      C arriage return 
 8     57     561    571     A11     " SATELLITEb="
       58     572    581     A10     F ourth scene satelli te Name:
                                               L4,L5,1B,1 C      
       59     582    590     A9      " bSENSORb="

       60     591    600     A10     F ourth scene sensor Name:
                                      TM,LISS1,LISS2, LIS S3,PAN, 
                                      WIFS
       61     601    614     A14     " bSENSORbMODEb="
       62     615    620     A6      F ourth scene sensor mode
       63     621    633     A13     " bLOOKbANGLEb="
       64     634    639     F6.2    F ourth scene off−nad ir angle 
                                     i n deg.
       65     640    640     A1      C arriage return
        
9      66     641    654     A14     " PRODUCTbTYPEb="
       67     655    672     A18     P roduct type:
                                     M APbORIENT0dbbbbbb’.
                                     ’ ORBITbORIENTEDbbbb’
       68     673    687     A15     " bPRODUCTbSIZEb="
       69     688    697     A10     P roduct size:’FULLbS CENE’, 
                                     ’ SUBSCENEbb’.
                                     ’ MAPbSHEETb’.,’QUADR ANT’.
       70     698    719     22X     b lank fill
       71     720    720     A1      C arriage return
        
10     72     721    740     A20     " TYPEbOFbPROCESSINGb="
       73     741    751     A11     T ype of processing u sed:
                                     ’ SYSTEMAT−ICb’,
                                     ’ PRECISIONbb’.
                                ’TERRA INbbbb’, 
                                ’RADIO METRIC",
                                ’RAWbb bbbbbb’
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Line  Field   Start  End    Format      Description
              Byte  Byte           
     
    
        74     752    764     A13     "bRESAMPLINGb="
        75     765    766     A2      Resampling  algorit hm used: 
                                      ’CC’,’NN’
        76     767    799     33X     blank fill
        77     800    800     A1      Carriage return        
 11     78     801    819     A19     ’VOLUMEb#/#bINbSETb ="
        79     820    821     I2      Tape volume number in tape 
                                       set (for multi−vol ume image)
        80     822    822     A1      "/"
        81     823    824     I2      Number of volumes i n tape 
                                      set (for multi−volu me image)
        82     825    842     A18     "bPIXELSbPERbLINEb= "
        83     843    847     I5      Number of pixels pe r image 
                                      line
        84     848    864     A17     "bLINESbPERbB/ANDb= "
        85     865    869     I5      Number of lines on this volume
        86     870    870     A1      "/"
        87     871    875     I5      Number of lines in the output 
                                      image
        88     876    879     4X      Blank fill
        89     880    880     A1      Carriage return 
 12     90     881    894     A14     "STARTbLINEb#b="
        91     895    899     I5      First image line nu mber on 
                                      this vloume (for mu lti−volume 
                                      image)
        92     900    917     A18     "bBLOCKINGbFACTORb="

        93     918    919     I2      Tape blocking Facto r
        94     920    935     A16     "bRECORDbLENGTHb="
        95     936    940     I5      Length of physical file record 
                                               in bytes
        96     941    953     A13     "bPIXELbSIZEb="
        97     954    959     F6.2    Pixel size in meter s
        98     960    960     A1      Carriage return
        
 13     99     961    983     A23     "OUTPUTbBITSbPERbPIXELb="
       100     984    985     I2      Output bits per pix el
       101     986   1011     A26     "bACQUIREDbBITSbPERbPIXELb="
       102    1012   1013     I2      Acquired bits per p ixel
       103    1014   1039     26X     Blank fill
      104    1040   1040     A1      Carriag e return
    
 14    105    1041   1055     A15     "BANDSbPRESENTb="
       106    1056   1087     A32     Image bands present  on this 
                                      volume
       107    1088   1102     A14     "PRODUCTbCODEb="
       108    1103   1111     A9      product code
               
       109    1112   1119     8X      Blank fill
       110    1120   1120     A1      Carrige return
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Line  Field   Start  End    Format      Description
              Byte  Byte       
   
 15     111    1121    1132     A12     "VERSION NO ="
        112    1133    1144     A12     software version 
        113    1145    1152     8X      Blank fill
                
        114    1153    1170     A18     "ACQUISITIONbTIME ="
        115    1171    1182     A12      time in HH:MM:SS: mmm
              
        116    1183    1199     17X      Blank fill
        117    1200    1200     A1       Carrige return 
     
 16     118    1201    1220     A20    "GENERATINGbCOUNTRYb="
        119    1221    1232     A12     Generating Country  Name
        120    1233    1235     X3      Blank Fill
        121    1236    1254     A19     "GENERATINGbAGENCYb="
        122    1255    1262     A8      Generating Agency Name
        123    1263    1279     17X     Blank Fill
        124    1280    1280     A1      Carriage Return

 17     125    1281    1301     A21     "GENERATINGbFACILI TYb="
        126    1302    1306     A5      Facility Name
        127    1307    1359     53X     blank fill
        128    1360    1360     A1      Carriage Return
 
 18     129    1361    1439     79X     blank fill
        130    1440    1440     A1      Carriage return
        
 19     131    1441    1519     79X     blank fill
        132    1520    1520     A1      Carriage return
        
 20     133    1521    1535     15X     "REVbbbbbbbbbbbb"
        134    1536    1536     A       Format version cod e
                                        (A−Z).  
                                        This document des cribes 
                                        version
        
        
        
        

                                17
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Line  Field   Start  End    Format      Description
              Byte  Byte       
       
                             
 1      1       1     50     A50     " BIASESbANDbGAINSbINbTHE
                                      bBANDbORDERbASbONbTHISbTAPE"
        2      51     79     29X     B lank fill
        3      80     80     A1      C arriage Return
        
 2      4      81    104     D24.15  B ias for first Band on this 
                                     t ape
        5     105    105     1X      B lank fill
        6     106    129     D24.15  G ain for first Band on this 
                                     t ape
        7     130    159     30X     B lank fill
        8     160    160     A1      C arriage Return
        
 3      9     161    184     D24.15  B ias for Second Band  on this 
                                     t ape
        10     185    185     1X     B lank fill
        11     186    209     D24.15 G ain for Second Band  on this 
                                     t ape
        12     210    239     30X    B lank fill
        13     240    240     A1     C arriage Return
        
  4     14     241    264     D24.15 B ias for Third Band on this 
                                     t ape
        15     265    265     1X      Blank fill     
        16     266    289     D24.15  Gain for Third Band  on this 
                                      tape
        17     290    319     30X     Blank fill
        18     320    320     A1      Carriage Return
        
 5      19     321    344     D24.15  Bias Fourth Band on  this
                                      tape 
        20     345    345     1X      Blank fill
        21     346    369     D24.15  Gain for Fourth Ban d on this 
                                      tape
        22     370    399     30X     Blank fill
        23     400    400     A1      Carriage Return

6       24     401    424     D24.15  Bias for Fifth Band  on this 
                                 tape
       25     425    425     IX      Blank fi ll
        26     426    449     D24.15  Gain for Fifth Band  on this 
                                      tape 
        27     450    479     30X     Blank fill
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Line  Field   Start  End    Format      Description
              Byte  Byte        
       
       28     480    480     A1      C arriage Return
        
 7     29     481    504     D24.15  B ias for Sixth Band on this 
                                     t ape  
                            
       30     505    505     1X      B lank fill
       31     506    529     D25.15  G ain for Sixth Band on this
                                     t ape
       32     530    559     30X     B lank fill
       33     560    560     A1      C arriage Return
        
 8     34     561    584     D24.15  B ias for Seventh Ban d on this 
                                     t ape
       35     585    585     1X      B lank fill
       36     586    609     D24.15  G ain for Seventh Ban d on this 
                                     t ape
       37     610    639     30X     B lank fill
       38     640    640     A1      C arriage Return
        
 9     39     641    664     D24.15  B ias for Eighth Band  on this 
                                     t ape
       40     665    665     1X      B lank fill
       41     666    689     D24.15  G ain for Eighth Band  on this 
                                     t ape
       42     690    719     30X     B lank fill
       43     720    720     A1      C arriage Return
        
10     44     721    799     79X     B lank fill
       45     800    800     A1      C arriage Return
        
11     46     801    819     A19     " SENSOR GAIN STATE ="
       47     820    851     8*I4    b bbnbbbnbbbnbbbnbbbn bbbnbbbnbbn
       48     852    879     28X     B lank Fill
       49     880    880     A1      C arriage Return
        
12     50     881    959     79X     B lank fill
       51     960    960     A1      C arriage Return
        
13     52     961    1038    79X     B lank fill
       53     1040   1040    A1      C arriage Return

        
14     54     1041   1119    79X     B lank fill
       55     1120   1120    A1      C arriage Return
        
15     56     1121   1199    79X     B lank fill 
       57     1200   1200    A1      C arriage Return
        
16     58     1201   1279    79X     B lank fill
       59     1280   1280    A1      C arriage Return
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Line  Field   Start  End    Format      Description
              Byte  Byte  

        
17     60     1281   1359    79X     B lank fill
       61     1360   1360    A1      C arriage Return
        
18     62     1361   1439    79X     B lank fill
       63     1440   1440    A1      C arriage Return
        
19     64     1441   1519    79X     B lank fill
       65     1520   1520    A1      C arriage Return 
        
20     66     1521   1535    15X     B lank fill
       67     1536   1536    A1      C arriage Return
                             
        



                     6 . * , . ) + 0 3 2 . 3 * + /   
 

Line  Field   Start  End    Format      Description
              Byte  Byte 
        
      
        
 1      1       1    14      A14     " GEOMETRICbDATA"
        2      15    31      A17     " bMAPbPROJECTIONb="
        3      32    35      A4      M ap projection name 
                                     ( see Appendix A
                                      for list of mnemoni es)
        4      36    47      A12     " bELLIPSOIDb="
        5      48    65      A18     E arth cllipsoid used  
                                     ( see Appendix B
                                     f or list of mnemonie s)
        6      66    73      A8      " bDATUMb="
        7      74    79      A6      D atum name (see Appe ndix B 
                                     f or list of mnemonic s)
        8      80    80      A1      C arriage Return
        
 2      9      81   108      A28     " USGSbPROJECTIONbPARAMETERSb="
        10     109   109     1X       Blank fill
        11     110   133     D24.15   USGS projection par ameter 
                                      #1:Semimajor axis       
        12     134   134     1X       Blank fill 
        13     135   158     D24.15   USGS projection par ameter 
                                      #2:Semiminor axis            
        14     159   159     1X       Blank fill
        15     160   160     A1       Carriage Return
        
 3      16     161   184     D24.15   USGS projection par ameter #3.
        17     185   185     1X       Blank fill
        18     186   209     D24.15   USGS projection pa rameter #4
        19     210   210      1x      Blank fill
        20     211   234      D24.15  USGS projection par ameter #5
        21     235   239      5x      Blank fill
        22     240   240      A1      Carriage Return
        
 4      23     241   264      D24.15  USGS projectionpara meter #6
        24     265   265      1x      Blank fill
        25     266   289      D24.15  USGS projection par ameter #7
        26     290   290      1x      Blank fill
        27     291   314      D24.15  USGS projection par ameter #8
        28     315   319      5x      Blank fill
        29     320   320      A1      Carriage Return
        
  5     30     321   344      D24.15  USGS projection par ameter #9
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Line  Field   Start  End    Format      Description
              Byte  Byte 
        

        31     345   345      1x      Blank fill
        32     346   369      D24.15  USGS projection par ameter #10
        33     370   370      1x      Blank fill
        34     371   394      D24.15  USGS projection par ameter #11
        35     395   399      5x      Blank fill 
        36     400   400      A1      Carriage Return
        
 6      37     401   424      D24.15  USGS projection par ameter #12
        38     425   425      1x      Blank fill
        39     426   449      D24.15  USGS projection par ameter #13
        40     450   450      1x      Blank fill]
        41     451   474      D24.15  USGS projection par ameter #14
        42     475   479      5x      Blank fill
        43     480   480      A1      Carriage Return
 7      44     481   504      D24.15  USGS projection
                                              parameter # 15
        45     505   559      55X     Blank fill
        46     560   560      A1      Carriage Return
        
  8     47     561   564      A4      "ULb="
        48     565   565      1x      Blank fill
        49     566   578      A13     Geodetic Longitude of Upper 
                                      Left corner of imag e. As per 
                                      FIPS PUB 70, longit ude will 
                                      be expressed as deg rees,
                                      5 degrees, 15 minut es, 13.2
                                      expressed as FIPSPU B minutes, 
                                      seconds. Exampmle s econds 
                                      west of the prime m eridian 
                                      will be "005153.200 0W"
        50     579   579      1x      Blank fill
        51     580   591      A12     Geodetic Latitude o f Upper 
                                      Left cornor of imag e.  
                                      As per FIPS latitud e 
                                      will be expressed a s 
                                      degrees, minutes, d egrees, 
                                      4 minutes, 24.2334 expressed 
                                      as PUB 70 Seconds E xample:9 
                                      seconds north of th e 
                                      equator will be 
                                 "090424.2334N"
        52     592   592      1x      Bl ank fill
        53     593   605      F13.3   Easting of Upper Le ft corner 
                                      of image in project ions units              
        54     606   606      1x      Blank fill
        55     607   619      F13.3   Northing of Upper c orner of 
                                      image in projection  units 
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Line  Field   Start  End    Format      Description
              Byte  Byte 
        

 
        56     620   639      20X     Blank fill
        57     640   640      A1      Carriage Return
        
 9      58     641   644      A4      "URb="
        59     645   645      1x      Blank fill
        60     646   658      A13     Geodetic Longitude of Upper 
                                      Right corner of ima ge

        61     659   659      1x      Blank fill
        62     660   671      A12     Geodetic Latitude o f Upper 
                                      Right corner of ima ge
        63     672   672      1x      Blank fill
        64     673   685      F13.3   Easting of Upper Ri ght corner 
                                      of image in project ion units            
        65     686   686      1x      Blank fill 
        66     68 7   699      F13.3   Nothing of Upper Ri ght corner 
                                      of image in project ion units
        67     700   719      20X     Blank fill
        68     720   720      A1      Carriage Return
        
 10     69     721   724      A4     " LRb="
        70     725   725      1x      Blank fill
        71     726   738      A13     Geodetic Longitude of Lower 
                                      Right corner of ima ge
        72     739   739      1x      Blank fill
        73     740   751      A12     Geodetic Latitude o f Lower 
                                      Right corner of ima ge
        74     752   752      1x      Blan k fill
       75     753   765      F13.3   Easting of Lower Right corn er 
                                      of image in project ion units
        76     766   766      1x      Blank fill
        77     767   779      F13.3   Northing of Lower R ight corner
                                      of image in project ion units
                
        78     780   799      20X     Blank fill
        79     800   800      A1      Carriage Return
         
11      80     801   804      A4      "LLb"
        81     805   805      1x      Blank fill
        82     806   818      A13     Geodetic Longitude of Lower 
                                      corner of image
        83     819   819      1x      Blank fill
        84     820   831      A12     Geodetic Latitude o f Lower
                                      corner of image

        85     832   832      1x      Blank fill
        86     833   845      F13.3   Easting of Lower Le ft corner 
                                      of image in project ion units
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Line  Field   Start  End    Format      Description
              Byte  Byte 
        

       87     846   846      1x      B lank fill
       88     847   859      F13.3   N orthing of Lower Le ft corner 
                                     o f image in projecti on units
       89     860   879      20X     B lank fill
       90     880   880      A1      C arriage Return
        
 12    91     881   888      A8      " CENTERb="
       92     889   889      1x      B lank fill
       93     890   902      A13     S cene centre geodeti c 
                                     l ongitude expressed in degrees, 
                                     a s above. This is th e true 
                                     c enter of the full s cene 
                                     p roduct image was ma de, and 
                                              does not pr oduct image.
       94     903   903      1x      B lank fill
       95     904   915      A12     S cene center geodeti c 
                                     l atitude  expressed in degrees, 
                                     m inutes seconds as a bove.  
                                     T his is the true cen ter of 
                                     t he full scene from which the 
                                     p roduct image was ma de and does 
                                     n ot necessarily fall  inside
                                     t he product image.       
       96     916   916      1x      B lank fill
       97     917   929      F13.3   S cene center Easting  in 
                                     p rojection units

       98     930   930      1x      B lank fill
       99     931   943      F13.3   S cene center Northin g in 
                                     p rojection units
       100    944   944      1x      B lank fill
       101    945   949      15      S cene center pixel n umber 
                                     m easured left from t he product 
                                     u pper corner, rounde d to nearest 
                                     w hole pixel (may be negative)
       102    950   950      1x      B lank fill
       103    951   955      15      S cene center line nu mber
                                     m easured from the pr oduct 
                                     l eft corner upper ro unded to 
                                     n earest whole pixel 
                                     ( may be negative)
       104    956   95 9      4x      Blan k fill
       105     960   960      A1      Carriage Return
                 
13     106    961   968      A8      " OFFSETb="
       107    969   974      16      H orizontal offset of  the 
                                     t rue scene center in units 
                                     o f whole pixels. (ma y be negative)
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Line  Field   Start  End    Format      Description
              Byte  Byte 
   

       108    975   994      20A     " bORIENTATIONbANGLEb="
       109    995   1000     F6.2    O rientation angle in  degrees 
                                              (may be neg ative)
       110    1001  1039     39X     B lank fill
       111    1040  1040     A1      C arriage return
        
14     112    1041  1061     21A     " SUNBbELEVATIONbANGLEb="
       113    1062  1065     F4.1    S un elevation angle in 
                                              degrees at scene center
       114    1066  1085     A20     " bSUNbAZIMUTHbANGLEb="
       115    1086  1090     F5.1    S un azimuth in degre es 
                                              at scene ce ntrer
       116    1091  1119     29X     B lank fill
       117    1120  1120     A1      C arriage Return
        
15     118    1121  1199     79X     B lank fill
       119    1200  1200     A1      C arriage Return
        
16     120    1201  1279     79X     B lank fill
       121    1280  1280     A1      C arriage Return
        
17     122    1281  1359     79X     B lank fill

       123    1360  1360     A1      C arriage Return
        
18     124    1361  1439     79X     B lank fill
       125    1440  1440     A1      C arriage Return
19     126    1441  1519     79X     B lank fill
       127    1520  1520     A1      C arriage Return
        
20     128    1521  1535     79X     B lank fill
       129    1536  1536     A1      C arriage Return
        
        
            
Mnemonics to be use d in defining each ellipsoid in Fast F ormat File
        
 Format − A18
 Description − (See  attached list of e llipsoids for corre ct mnemonic)
        
           Field 6:  Start Byte = 66
                    Box Byte   = 73
                    Format     = A8
                    Description = "bDA TUMb="
        
           Field 7:  Start Byte = 74
                    Box Byte   = 79   
                    Format     = A6
                 Description = ’NAD2 7b’,’NAD836’,or bla nk 
                    (if no datum used)
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Note :
1.  For the Field N o. 93, 95, 97, 99, 101 and 103 the val ues 
are for Process ed Image rather tha n scene centre. In case of 
full scene product, the values  will represent tru e scene 
centre.

2. Fields in line n umber 8 to 12 repre senting the easting , 
northing co−ordin ates specified as i n projection units,  can 
be read as "me ters" as projection  unit is always in meters.

3. For different va lid map projection parameters see the 
attached sheet at t he end of this docu ment.
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                    APPENDIX − D

                                      Fast  Format Layou t 

Single Volume Case

Note : If more than one ba nds are present , t hen image data 
is i n BSQ format with < EOF> mark after eac h band image data. 
Same is valid for m ulti−volume case al so.

                         2 7

Administrative   Re cord

Radiometric  Record  

Geometric  Record

<  EOF  >

  First  Band 

  Image Data 

Second Band

Image Data

<  EOF  >

<  EOF  >

<  EOF  >

<  EOF  >

1st Record

 (n*NoOfScan)th
  Record



 Radiometric  Recor d

 Geometric  Record

<  EOF  >

1st Record

Xth Record

<  EOF  >

<  EOF  >

 Administrative Rec ord

 Administrative Rec ord

Image Data

Image Data

<  EOF  >

<  EOF  >

<  EOF  >

<  EOF  >

                                                        
                                                                Fast  Format    Layout

Multivolume  case :

          Volume#1

           Volume#2
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(X+1)th Record

(N*NoOfScan)th
        Record



APPENDIX −E

USGS Projection Parameters

Fast Format Revision C Supports 17 USGS projection parameters. For all
projections except State Plane , USGS parameters 1 and 2 are semi major and
minor axes of the requested earth ellipsoid.

* Not every parameter will be used by the designated projection.

* If a parameter is not used the field for the parameter will be initialized to Zero.

* All latitude and longitude fields will be specified Decimal Degree (floating point)

* All other fields will be specified as double precision floating point values.

Please note that all co−ordinates for State Plane System contained in the Fast
Format are in map metres ( not in feet ).

C1(U) Universal Transverse Mercator ( UTM )

Parameter 3* UTM Zone number ( Optional )

C2(A) Albers Conica l Equal Area ( ACEA )

Parameter 3 Latitude of first Standard Parallel
Parameter 4 Latitude of second Standard Parallel
Parameter 5 Longitude of central meridian
Parameter 6 Latitude of projection’s Origin
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C3(L) Lamberts Conf ormal Conic ( LCC )

Parameter 3 Latitude of first Standard Parallel
Parameter 4 Latitude of second Standard Parallel
Parameter 5 Longitude of central meridian
Parameter 6 Latitude of projection’s Origin
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C4(M) Mercator ( Mer )

Parameter 5 Longitude of central meridian
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)
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C5(D) Polar Stereo graphic ( PS )

Parameter 5 Longitude directed straight down below pole of map
Parameter 6 Latitude of true scale
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C6(P) Polyconic ( POL )

Parameter 5 Longitude of central meridian
Parameter 6 Latitude of projection’s Origin
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C7(T) Tranverse Mercator ( TM )

Parameter 3 Scale Factor at central meridian
Parameter 5 Longitude of central meridian
Parameter 6 Latitude of projections’s origin
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C8(H) Stereographi c ( SG )

Parameter 5 Longitude of central meridian
Parameter 6 Latitude of centre of projection
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C9(Z) Lamberts Azimuthal Equal Area ( LAEA )

Parameter 5 Longitude of central meridian
Parameter 6 Latitude of centre of projection
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C10(E) Azimuthal Equidistant ( AE )

Parameter 5 Longitude of central meridian
Parameter 6 Latitude of centre of projection
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)
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C11(G) Gnomonic ( GNO )

Parameter 5 Longitude of central meridian
Parameter 6 Latitude of centre of projection
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C12(R) Orthographic ( OG)

Parameter 5 Longitude of central meridian
Parameter 6 Latitude of centre of projection
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C13(N) General Vert ical Near−Side Perspective ( GVNP )

Parameter 3 Height of perspective point above sphere
Parameter 5 Longitude of centre of projection
Parameter 6 Latitude of centre of projection
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C14(I) Sinusoidal ( SIN )

Parameter 5 Longitude of central meridian
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C15(C) Miller Cylin derical ( MC)

Parameter 5 Longitude of central meridian
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C16(V) Van Der Grinten ( VDG )

Parameter 5 Longitude of central meridian
Parameter 7 False Easting ( in metres)
Parameter 8 False Northing ( in metres)

C17(S) Space Obliqu e Mercator ( SOM )

Parameter 4 Angle of azimuth east of north for central line
of projection

Parameter 9 Longitude of the ascending Node
Parameter 11 Longitude of descending Node
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