


a carriage return as the eightieth character allowing convenient printing of the file, For this reason each
80 byte unit is referred to as a line. The table lists the field number in each record, the start and stop byte
number, a FORTRAN format representation and a short text describing the field contents.

IMAGE FILES

All image files contain only one band of image pixels. There are no header records within the image file,
nor are there prefix and/or suffix data in the individual image records. Image data may be blocked or
unblocked. Blocking is performed to condense as much data onto the tape as possible; map-oriented full
scenes otherwise would not fit onto four Computer Compatible Tapes (CCT).

BLOCKED RECORDS

In order to fit some products onto 6250 Bpi computer tapes, it was deemed necessary to block image
records such that one record on the CCT contained several image lines. This blocking results in writing
fewer End-of-Record gaps on the tape and allows more data to be written to the tape. Certain map
oriented products on CCT must be blocked. Because of the relatively large data capacity of 8 mm tapes
and CD_ROMs, it is not necessary to block data on these media.

DETAILED FORMAT DESCRIPTION
HEADER FILES

The Header File contains three 1536-byte ASCII records. The first record is the Administrative Record
which contains information that identifies the product, the scene and the data specifically needed to
ingest the imagery from the digital media. In order to import the image data, it is necessary to read
entries in the Administrative Record.

The second record is the Radiometric Record which contains the coefficients needed to convert the
scene digital values into at-satellite spectral radiance.

The third record is the Geometric Record which contains the scene geodetic location information. In
order to align the imagery to other data sources, it will be necessary to read entries in the Geometric
Record.

The accompanying tables in Appendix D describe the format of the three records, including the number
of bytes, the FORTRAN format statement and a brief description of each field in the header file. All
alphanumeric fields are left justified, and all numeric fields right justified. Fields of fixed (constant)
values are represented with capital letters in quotes (e.g., "PRODUCT ="). Variable fields are
represented with lower case letters. In both fixed and variable fields, blank spaces are indicated by the
lower case "b" character.

All three records in the Header File have a carriage return every eightieth character. This allows
convenient printing of the entire Header File. If you have difficulty reading and directly printing this
file, it may be necessary to alert your software that a carriage return in these records implies a line feed.

Note that multi-volume data sets may be read in any order. Sufficient data is available on all volumes to



permit allocation of memory for the image files and to read the image data by complete files or by
portions thereof. If software is not available to automatically read the Header File and then automatically
read the Image Files, it is possible to read the pertinent fields by using any of various utilities to dump
the Header File and print the ASCII file or view it on a computer screen. [See the previous comment
regarding the carriage return every eightieth character.] Then, it is usually possible to use a general

ingest program to read the correct files into the system hard drive. The following sections describe the
critical fields that must be read.

ADMINISTRATIVE RECORD

The first fields in this record contain the Product ID, a unique identifier for the product as ordered by the
customer.

The remainder of the initial two lines in this record describe the source of the image with pertinent
sensor parameters. The next six lines are replicates of the first two without the Product ID. These are
growth regions allowing for mosaic products containing up to four images and co-registered
Panchromatic and multi-spectral imagery. These products are proposed and not yet implemented.

Line nine describes the type of product contained on the media; i.e. size and orientation. Line ten
describes the characteristics of the processing; i.e. level of geometric correction and resampler used.

The remainder of the Administrative Record contains the critical data required to import the image data
to computer memory.

For unblocked data (8 mm and CD-ROM), ingest of the imagery requires knowledge of the contents of
fields 83 (Pixels per Line), 85 (Lines per Band on this volume) and 105 (Bands Present). It is necessary
to count the number of non-blank entries in the Bands Present field to get the count of the number of
bands. Each character (byte) in this field will have an ASCII character with the band label, usually a
number. For IRS-1c the values are 2, 3 4, 5 and P. The later is for the panchromatic instrument. The
sequence terminates in a blank.

For blocked data, fields 91 (Start Line), and either 93 (Blocking Factor) OR 95 (Record Length) and 87
(Number of lines in the output image) are also needed. Note that the (blocked) record length is equal to
the blocking factor times the number of pixels per line. One may choose which parameter best fits their
system software interface.

More sophisticated software will read fields 79 and 81 (Volume #/# in Set) relating to which volume is
being read, and field 100 (Bits per Pixel) .

Field 73 (bytes 741-751) in Line 10 contains the level of processing that has been performed on the

image. |



RAW No corrections applied
RADIOMETRIC|Radiometric corrections only

SYSTEMATIC |[Radiometric and geometric corrections using spacecraft system data only.

PRECISION Il){;crllit(;rﬁzgéc and geometric corrections using spacecraft system data and with control

TERRAIN Radiometric and geometric corrections using spacecraft system data and with control
points and digital elevation model (DEM) used

Field 75 (bytes 765-766) in Line 10 contains the resampling algorithm that has been applied to the
image.

CC = Cubic convolution NN = Nearest neighbor

Field 83 (bytes 843-847) in Line 11 contains the number of image pixels on each image line of each
image band on the tape.

Field 85 (bytes 865-869) in Line 11 contains the number of image lines per band on this volume. This is
the number of lines in each image file for tapes containing one or more complete image files. Field 86
(Bytes 872-876) contains the number of image lines for the entire band (The band may be split across
multiple volumes). These are right-justified ASCII numeric fields.

Field 91 (bytes 895-899) in Line 12 identifies the first image line on the tape volume. This is "b1" unless
the tape is the second or higher numbered volume of a multi-volume set (e.g. fields 79 & 81 are
"b2/b2"). In this case it is the line number in the complete image of the first image line on the tape
(nominally N/2 + 1 for two-tape sets, where N is the total number of lines in the image). This is a
right-justified ASCII numeric field.

Field 93 (bytes 918-919) in Line 12 contains the blocking factor used to minimize the number of CCT
tapes required to accommodate the image set. This field is always "1" for 8 mm tapes. (See Blocking
Factor explanation under Image Files.) '

Field 95 (bytes 936-940) in Line 12 contains the physical tape record length. The value is right justified
in an ASCII numeric field. The number of pixels (samples) per image line can be determined by
dividing this field by the value in Record 1, field 93 or by 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 media to represent the digital value of each individual pixel. (This value may be different from
Field 102)

Field 102 (bytes 1010-1011) in Line 13 contains the integer number of bits per pixel that each individual
pixel was quantized at onboard the satellite instrument. (This value may be different from field 100)
IRS-1c¢ panchromatic data is transmitted as six bit pixels, while the digital products are always produced
with eight bit pixels.

Field 104 (bytes 1057-1088) in Line 13 contains the band identifiers for the image files on the tape
volume. This field is composed of thirty-two one-byte sub-fields containing from one to thirty-two of




the band identifiers (i.e., "234b" for full IRS-1c LISS-3 data sets or "Pb" for IRS-1c¢ panchromatic data
sets). The band identifiers are listed in the order in which the image files appear on the tape and are

single character fields, so the leftmost character (byte 1057) must be non-zero. The sequence ends with
trailing blanks.

RADIOMETRIC RECORD

Fields 4-41 (bytes 81-689) contains the coefficients needed to convert scene digital values to at-satellite
spectral radiances.

GEOMETRIC RECORD

Line ] contains the map projection (field 3), Earth ellipsoid (field 5) and datum (field 7) used in
producing the product. Appendix A contains the list of supported map projections and Appendix B
contains the list of supported Earth ellipsoids and comments about the datum. Products are not always

available in all projections and ellipsoids. You must verify your requirements with EOSAT Customer
Services.

Fields 11-44 (bytes 110-504, lines two to six) contain the USGS projection parameters used to process
the image in standard USGS order. The meaning of these values depends on the projection used. For
information about the contents of each of the map projection fields see Appendix C.

Fields 47-88 (bytes 561-859, lines eight to eleven) contain the corresponding corner pixel locations
(longitude, latitude, easting, northing) relative to the resampled pixel center for all bands on the current
tape volume. Line twelve contains the same information about the scene center as well as the location of
the scene center relative to the top right corner of the image on this medium. To calculate the Northing

and Easting of any pixel within the image use the map coordinates of the image corner points and the
following equations:

PE=((NP-P) (NL-L)ULE+ (P-1) (NL-L)URE+ (NP-P) (L-1)LLE+ (P-1) (L-1)LRE)/ ((NP-1) (NL-1))
PN=( (NP-P) (NL-L)ULN+ (P~1) (NL-L) URN+ (NP-P) (L-1) LLN+ (P-1) (L-1)LRN) / ( (NP-1) (NL-1))

Where

PE = Desired pixel location Easting

PN = Desired pixel location Northing

ULE = Upper left corner point Easting (Field 53)

URE = Upper right corner point Easting (Field 64)

LLE = Lower left corner point Easting (Field 86)

LRE = Lower right corner point Easting (Field 75)

ULN = Upper left corner point Northing (Field 55)

URN = Upper right corner point Northing (Field 66)

LLN = Lower left corner point Northing (Field 88)

LRN = Lower right corner point Northing (Field 77)

P = Pixel number of desired location (counted from left)
L = Line number of desired location (counted from top)
NP = Number of pixels per image line (Record 1, Field 83)
NL = Total number of lines in the output image (Record 1, Field 87)

Field 107 (bytes 969-974) in Line thirteen contains the horizontal offset of the true scene center from the



nominal scene center in units of whole pixels. A negative value implies a westerly offset of the scene

center from the nominal scene center in daytime scenes and an easterly offset of the scene center in
nighttime scenes.

Field 109 (bytes 995-1000) in Line thirteen identifies the orientation angle of the scene. For non-polar
scenes the orientation angle of the scene is relative to the scene alignment to map or grid north. For
non-polar, map-oriented scenes this field should be zero. A negative angle implies a clockwise rotation
of the scene to align with map north whereas a positive angle implies a counterclockwise rotation of the

scene to align with map north. To calculate the orientation angle of any image use the following
equation:

ANGLE = arctan ( NORTHDIFF / EASTDIFF )

Where

NORTHDIFF = URNORTH - ULNORTH

EASTDIFF = UREAST - ULEAST

URNORTH = Upper right corner point Northing ( field 66)
ULNORTH = Upper left corner point Northing ( field 55)
UREAST = Upper right corner point Easting ( field 64)
ULEAST = Upper left corner point Easting ( field 53)

Field 113 (bytes 1062-1065) in Line fourteen contains the sun elevation in degrees for the scene center
location at the scene center acquisition time. This angle specifies the solar parallel of altitude on the
celestial sphere as referenced from the celestial horizon of the scene center.

Field 115 (bytes 1086-1090) contains the sun azimuth (west) in degrees for the scene center location at
the scene center acquisition time. This angle specifies the vertical circle (west) on which the sun’s
location is measured from the principal vertical circle of the scene center.

COPYRIGHT NOTICE

EOSAT owns the copyright on this document and format. However, EOSAT gives permission to any
organization to freely use this format for conveying image data. However, EOSAT does not warrant the
use of this format by any person or organization other than EOSAT.

SOFTWARE

The cartographic software package used in processing the digital imagery is described in the following
references:

General Cartographic Transformation Package (GCTP)

Software Reference

NOAA Technical Report NOS 124 CGS 9

General Cartographic Transformation Package GCTP, Version II
Atef A. Elassal - February 1987

U.S. Dept. of Commerce

National Geodetic Information Center, NOAA

Rockville, MD 20852

USGS Map Projection Reference
Map Projections - A Working Manual
U.S. Geological Survey Professional Paper 1395



(Supersedes USGS Bulletin 1532)
John P. Snyder - 1987

U.S.G.S. Map Sales

P.O. Box 25286

Denver, CO 80225

APPENDIX A

Map Projections

This appendix contains the map projections used in EOSAT’s products. This list of map projections
shows the name, and the identifier used in Record 3, Field 3 of the header file. Please note not all map
projections are available for each instrument data set provided by EOSAT.

Projection Name Mnemonic
Universal Transverse Mercator UTM
State Plane Coordinate System SPCS
Albers Conical Equal Area ACEA
Lambert’s Conformal Conic LCC
Mercator MER
Polar Stereographic PS
Polyconic PC
Equidistant Conic (Type A & B) EC
Transverse Mercator (Gauss-Krueger) (TM
Stereographic SG
Lamberts Azimuthal Equal Area LAEA
Azimuthal Equidistant AE
Gnomonic GNO
Orthographic oG
General Vertical Near-Side Perspective|GVNP
Sinusoidal SIN
Equirectangular (Plate Carree) ER
Miller Cylindrical MC
Van Der Grinten 1 VDG
Oblique Mercator (Type A & B) OM
Space Oblique Mercator SOM
APPENDIX B
Earth Ellipsoids

. This appendix contains the earth ellipsoids used in EOSAT’s products. This list of ellipsoids shows the



name, and the identifier used in Record 3, Field 3 of the header file. Please note not all earth ellipsoids
are available for each instrument data set provided by EOSAT. -

Ellipsoid Name

Clarke 1866
Clarke 1880
International 1967
International 1909
WGS 66

WGS 72

GRS 1980

Modified Airy

Semi-Major Axis
(meters)

6378206.400000
6378249.145000
6378157.500000
6378388.000000
6378145.000000
16378135.000000
6378137.000000
6377563.396000
6377340.189000

Everest
Modified Everest
Mercury 1960

Modified Mercury
1968

Bessel
Walbeck
Southeast Asia

Australian National
Krassovsky

Hough

6370997 Sohere

Datums

6377276.345200
6377304.063000
6378166.000000

6378150.000000

6377397.155000
6376896.000000
6378155.000000
6378160.000000
6378245.000000
6378270.000000
6370997.000000

Semi-Minor Axis
_ (meters)

6356583.800000
6356514.869550
6356772.200000
6356911.946130
6356759.769356
6356750.519915
6356752.314140
6356256.910000
6356034.448000
6356075.413300
6356103.039000
6356784.283666

6356768.337303

6356078.962840
6355834.846700
6356773.320500
6356774.719000
6356863.018800
6356794.343479
6370997.000000

Mnemonic

ICLARKE_1866
CLARKE_1880
INTERNATL_1967
INTERNATL,_1909
WGS_66

WGS_72

GRS_80

AIRY
MODIFIED_AIRY
EVEREST
MODIFIED_EVEREST]
MERCURY_1960

MOD_MERC_1968

BESSEL
WALBECK
SOUTHEAST_ASIA
AUSTRALIAN_NATL
KRASSOVSKY
HOUGH ’
6370997_M_SPHERE

Standard products over North America use either NAD27 or NAD 83. Other datum are available for
premium products. Please inquire with EOSAT Customer Services.

Datum NamelMnemonic
North Americanll1927 INAD27
North Americanl1983 INADS83

Appendix C

USGS/NOAA Projection Parameters



