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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials
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THIS DATASET CONSISTS OF CNE MAGNETIC TAPE. THE TAPE IS 9-TRACK, 6250
BPI, BINARY, WITH 4 FILES OF DATA CONTAINED. THE TAPE WAS CREATED ON
AN IEM COMPUTER. SUPPCRT DOCUMENTATION, CONTATINED IN THE DATASET CATALQOG,

SHOULD BE SENT WITH THE TAPE. THE D AND THE C NUMBER IS LISTED BELOW.

D# C# FILES

D-107966 C-031721 4


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPG-00708
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These zquations are for the Sinusoidal Equal Area projection and give the
latitude and longitude on degrees of the center of a desired pixel. The enclosed
Appendix J "Geometric Definition of a Pixel" contains detailed information
pertaining to latitude and longitude of a pixel.

Latitude = ( -(PROJ_TRANSLATION(1)) - LINE + .5) x MAP_SCALE

( ~(PROJ_TRANSLATION(2)) - SAMPLE + .5)
Longitude = —---c-emmmmmmmmmm oo x MAP_SCALE
COSINE (Latitude)

The following is an explanation of each variable in the equations:

Latitude The latitude of the center of the LINE pixel.
Longitude The longitude of the center of the SAMPLE pixel.
LINE and SAMPLE This is the line and sample location of a specific

pixel on the image file. Pixel locatigns are defined
by whole numbers. '

Io, Europa, Ganymede, Callisto

PROJ_TRANSLATION(1) -1440.
PROJ_TRANSLATION(2) -2880.
MAP_SCALE 0.0625

(This information can be found in the text of the
enclosed half tone hard copy for each file and the
sample data dump.)
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x++ DPROGRAM: COUNT *** VERSION: 10-AUG-89 PROCESSING DATE: 18-0CT-50 13

DEVICE: MUBQ: TAPE ID:, FLGOO27_01
RECORD COUNT ON FILE NUMBER 1

RECORDS 1 TO 16 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 17 To 2897 HAVE RECORD LENGTHS OF 5762 BYTES

FORMATTED IPSYS LABEL INFORMATION

:01:45

TARGET="1I0’ PROJECTION=’SINU’
LATITUDE RANGE=’ -90.00000000000 90.00000000000’

LONGITUDE RANGE=‘ -180.00000000000 180.00000000000"

MAP SCALE='  0,062500000007 CENTER_LATITUDE='0.’

CENTER_LONGITUDE=’ 0.00000000000° MAP_ROTATION=' 0.00000000000°
NEW_POLE_LATITUDE=' 0.00000000000’  NEW_POLE_LONGITUDE=' 0.00000000000"
PROCESSING HISTORY TEXT INFORMATION

@ 22-MAY-85 GEOM

@ 10-MAR-86 NEWMAP 01-16-86 AREA: 1 1 2881 5761 LINC: 1.0 SINC: 1.0

@ 16-0CT-50 TAPEIN Ia= 1 1 2881 5761 8-BIT TYPE:MUBO:PA314 /FILE: 1
@ 17-0CT-90 TAPOUT Ia= 1 1 2881 5761 8-BIT TAPE:MUBO:FLG0O027_01 /FILE: 1
DEVICE: MUEBO: TAPE ID: FLGO027 01

RECORD COUNT ON FILE NUMBER 2

RECORDS 1 To 16 HAVE RECORD LENGTHS OF 512 BYTES

RECORDS 17 To 2896 HAVE RECORD LENGTHS OF 5760 BYTES

FORMATTED IPSYS LABEL INFORMATION

TARGET=’"EUROPA’ PROJECTION='SINU’
LATITUDE‘RANGE='—90.0000000000, 90.0000000000"
LONGITUDE_RANGE='—1B0.0000000000, 180.0000000000°"

MAP_SCALE:'0.05250000000' CENTER_LATITUDE=' 0.0000000000
CENTER LONGITUDE='0.000000C00C" MAP_ROTATION='0.0000000000’
NEW_POEE_LATITUDE=’0.00000000000’ NEW POLE_LONGITUDE='0.0000000000’
PROJ TRANSLATION='-1440.00000, —2880.00000"

POSITIVE_LONGITUDE='WEST'

PROCESSING HISTORY TEXT INFORMATION

24-APR-84 SUBJECT=EUROPA NEW SCAN AFTER JI SIMP 0

24-APR-84 **DB2DB** INPUT NL:N5 2700 4400 PROCESSED SL:SS:NL:NS 1

8-FEB-90 GECM (Rows,Columns): 0 0 T—-file: TFILE
15-0CT-90 TAPEIN IA= 1 1 2880 5760 8—BIT TYPE:MUAQ:AFLG0027
17-0CT-90 TAPOUT IA= 1 1 2880 5760 8-BIT TAPE:MUBO:FLGOOZT_OI /F

m | w RS Ew

1 2700 4400

/FILE: 1
ILE: 1



DEVICE: MUBO: TAPE ID: FLGUO027_01

RECORD COUNT ON FILE NUMBER 3
RECORDS 1 To 16 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 17 TC 2897 HAVE RECORD LENGTHS OF 5762 BYTES

FORMATTEP IPSYS LABEL INFORMATION

TARGET='GANYMEDE"’
LATITUDE RANGE=’ ~-90.00000000000 90.00000000000°

LONGITUDE_RANGE=' -180.00000000000 180.00000000000¢

MAP_SCALE=’ 0.06250000000’ CENTER_LATITUDE='0.’
CENTER_LONGITUDE="' 0.00000000000" MAP_ROTATION=' 0.00000000000"
NEW_POLE_LATITUDE=' 0.000000000007 NEW_POLE_LONGITUDE=' 0.00000000000°

PROCESSING HISTQRY TEXT INFORMATION

@ 20-SEP-83 SUBJECT=GANYMEDE RAW DATA {SCANNED VERSION OF NEW AIRBRUSH}

@ 11-MAR-86 NEWMAP 01-16-86 AREA: 1 1 2881 5761 LINC: 1.0 SINC: 1.0

@ 15-0CcT-20 TAPEIN IA= 1 1 2881 5761 8—BIT TYPE:MUAO:AFLG0027 /FILE: 1
@ 17-0CcT-90 TAPOUT IA= 1 1 2881 5761 8-BIT TAPE:MUBO:FLG002T_01 /FILE: 1
DEVICE: MUBO: TAPE ID: FLGOOZT_Dl

RECORD COUNT ON FILE NUMBER 4

RECORDS 1 TO 16 HAVE RECORD LENGTHS OF 512 BITES

RECORDS 17 TO 2897 HAVE RECORD LENGTHS OF 5762 BYTES

FORMATTED IPSYS LABEL INFORMATION

TARGET='CALLISTO' PROJECTION='SIRU/
LATITUDE_RANGE='-90.0000000000, 90.0000000000°

LONGITUDE_RANGE:'—lS0.0000000000, 180.00000006000"

MAP_SCALE='0.06250000000' CENTER_LATITUDE="' 0.0000000000, ¢
CENTER_LONGITUDE:’0.0000000000'

PRDJ_TRANSLATION:'—1440.00000, —-2880.00000"

POSITIVE_LONGITUDE:'WEST'

PROCESSING HISTORY TEXT INFORMATION

g 18-MAY-84 SUBJECT=CALLISTO SIMP ORIG SCAN

B 21-MAY-84{ **DB2DLB** INPUT NL:NS 2700 4400 PROCESSED SL:SS:NL:NS 1 1 2700 4400
@ 7-APR-87 GEOM (Rows,Colunns): 0 0 T-file: AIRT,.DAT

@ 15-0CT—-90 TAPEIN IA= 1 1 2881 5761 8-BIT TYPE:MUAQ:AFLGO0O027 /FILE: 1
g 17-0CT-90 TAPOUT IA= 1 1 2881 5761 8-BIT TAPE:MUBQ:FLG0027 01 /FILE: 1

xkx END *** 11:12(connect} 2:50.62{(cpu) 11613(1/0)} 154(fau1t§)

QWyheJé

Callic by
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USGS Tape File Array Format

Magnetic tapes are 9 track with a density of 800, 1600, or 6250 BPI.
The track type and density should be clearly labeled on the tape reel
face.

A magnetic tape will contain one or more array files separated by
end-of~-file marks (EOF). The last file on a tape is indicated by
two EOF’s in succession at the end of the file. Contained within a
file are a series of records separated by inter-record gaps.

LABEL FORMAT
The first part of each file may contain label information. Flagstaff
presently has two label formats: the "new" format has 512 byte
records and the "old" format has 72 byte records.

New format: Labels have the following 16-bit words in the first record.

Word 1  number of lines
Word 2  number of samples
Word 6 format code: 8 = 8-bit integer
16 = 16-bit integer
32 = 32-bit real
Word 9 number of 256 word (512 byte) records used for labels,
all of which precede the first data record.

0ld format: Labels with 72 byte records contain the number of
lines (NL) and the number of bytes per line (NB) in the first
record. Decode them by READ ( ), NL, NB with FORMAT (T33,2I4).

DATA FQRMAT
Data records are unblocked. For each line in an array there is a
corresponding physical tape record separated by inter-record gaps.
The number of lines in an array equals the number of data records
in a file. For B-bit data (8 bits per array element) the number
of samples in the array will equal the number of bytes in the
record. For 16-bit data (16-bit integer word per element) the
number of samples in the array will equal the number of bytes in
the record divided by two. It should be noted that on some computers,
there may be a slight incompatibility in how 16-bit integer records
are read in from tape. If the computer you are using has IBH
compatible tape units then you will need to swap the twe bytes it
which make up the 16-bit word before using 16-bit integer words.
If the image array pixels are 32-bit floating point values, then
swap bytes: 1 2 3 4 4 3 2 1.



APPENDIX B

IMAGE LABELS

Image files in the PICS system contain label information
located at the beginning of the file. These labels contain
pertinent information about the image. These labels describe the
size of the image array, in lines and samples; the type of image
data, B-bit unsigned integer, 16-bit integer, or 32-bit floating
point files; SPICE information such as viewing geometry and
camera conditions, and processing history text. A user can
interrogate and modify the image labels with the LABELS program.

PICS labels exist on both disk and magnetic tape files. On
disk files, they occupy 512-byte blocks at the start of the file.
The home block, the first block in an image £file, contains a
parameter indicating the number of 512-byte blocks which make up
the labels. On magnetic tape, the labels are contained in
512-byte records at the beginning of the file. ‘These records are
exact copies of vhat would be found on a disk file. ...

Image labels are divided into four sections; there is a home
block section, a histogram section, a keyword label sectien, and
a processing history section. The tables shown below give
descriptions of the contents and permitted values of each label
section.

LABEL SECTIONS

SECTION 1 - The Home block. This section is contained in the first
512-byte block of an image file. It contains information about
the image contained in the file, and contains pointers to the
other label sections within the file. The format of this block
is binary and a detailed description is provided in the
description the home block, shown below.

SECTION 2 - The Histogram section, disk blocks 2 to M. These blocks
hold the histogram of the image. These blocks may be empty, but
'DISKLO’ subroutine will reserve two blocks when labels are
initialized. The histogram area consists of 256 bins with each
bin a VAX 32-bit long word. The histogram Iis normalized for
16-bit and 32-bit data. The RMIN and RSCL parameters in the home
block section, shown below, specifies the normalization
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coefficients.

SECTION 3 - The Keyword label section, disk blocks M+1 to N. The
Keyword label area contains information necessary to describe and
process an image. Keywords contain information such as mission,
spacecraft number, picture number, camera, target, exposure time,
spectral information, geometry information, camera state, reseau
locations, and other processing information. Keywords take the
form: KEYWORD='xxxxxxxxx', where keyword indicates the type of
information and xxxxxx contains the value of the keyword. The
keywords and associated information are ASCII character strings.
Keywords are separated by at least one blank character and the
information associated with a keyword is always contained within
quotes. A description of permitted keywordS can be found in the
keyword label section shown below.

SECTION 4 - The processing history section, disk blocks N+1 to O.
This section 1s reserved for processinng history text. Each
program that creates an output image file copies the label
information from the input file to the output files and appends a
processing text entry to the history text. Processing history
text will consist of an ASCII character string of varying length
not to exceed 250 characters. The first 20 characters of the
processing history have a specific format as outlined below:

@ dd-mmm-yy program (any ascii string)
character 1 '@' indicates begining of history text string
character 2 blank character .
characters 3-11 dd - day of year, mmm - month , yy - year
characters 13-19 name of program which processes image file
characters 20-n short descriptive text of program processing
parameters
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Description of First Label Block (Home Block)

g e e g e e ks e e ol ol s e e e e ) ke e e e o e s e . e A . B T B S T T R/ ML Lo Mw e e o o o o o o o . A e B T . B B . e o s

1 Number of lines in image array

2 Number of samples in image array

3 Number of disk blocks/line

4,5 Exclude value {(indicates non-valid or empty value)

6 Bit type or format code
8 = B-bits/pixel 2 = 32-bits/pixel (integer)
16 = 16-bits/pixel 3 = 64-bits/pixel (complex)
32 = 32-bits/pixel 4 = 64-bits/pixel (real)

6 = 6-bits/pixel 5 = formatted numbers

1l = ascii data
7 File type of disk file:

1 = image array 5 = parallel

2 = mosaie 6 = matrix

3 = map 7 = card images

4 = serial vector 8 = text
8 Block length of disk in 16-bit words (256 for VAX)
9 Total number of label blocks reserved at beginning

of disk file.
10 Number of arrays in file
11 Bistogram format code (same codes as word 6;
normally 32)

12 Pointer to first block of histogram area
13 Number of disk blocks reserved for histogram area
14 Number of words used in histogram area
15 Pointer to first block of keyword labels ;.-
16 Number of disk blocks reserved for keyword labels
17 Number of words used in keyword labels
18 Pointer to first block or processing history labels
19 Number of disk blocks reserved for processing history
20 Number of words used in processing history labels -
21 Starting line position of frame

This parameter is generated by a tape to disk program
vhen a sub-image is transferred to disk from tape
22 Starting sample position of frame
This parameter is generated by a tape to disk program
when a sub-image is transferred to disk from tape
23 Blocking factor on tape. This field contains the number
of line records per physical tape record. The last
physical record may be different in length from the .
other records because there may not be an even multiple
of line records in the file

24-30 These words are reserved for future use

31,32 Mean value of data without zero (real number)

33,34 Sigma value without zero (real number)

35,36 Mean value with zero included (real number)

37,38 Sigma value with zero included (real number)

39 Index location of lowest non-zero value in histogram
40 Index location of highest value in histogram

41 Index location of histogram peak
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42 Spare word reserved for future use

43,44 RMIN: minimum value of scaled histogram (0 for B-bit)
(real number)

45,46 RSCL: scaling factor of histogram (1.0 for B-bit)
(original value = RMIN + dn*RSCL)

47-255 These words are reserved for future use.
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Variable

CAL_TARGET CODE

CAMERA

CAMERA_ANGLES

CAMERA STATE_1

CAMERA STATE 2

CAMERA_STATE 3

CENTER _LATITUDE
CENTER_LONGITUDE

DATUM

DISTANCE

ECCENTRICITY

Page bB-5

Keyword Label Secticn

Planet system code:
(J = Jupiter, S = Saturn, U = Uranus,

N = Neptune)
Voyager: WA = Camera A, Wide angle
NA = Camera B, Narrow angle
Viking: 4 = Spacecraft 1, camera B
6 = Spacecraft 2, camera B
7 = Spacecraft 1, camera A
8 = Spacecraft 2, camera A
Mariner: A = Camera A, Vide angle
B = Camera B, Narrow angle

Declination, right ascension and twist angle
of camera in earth mean equatorial 1950 coordinate
system (EME1950) in degrees

Voyager: Scan Rate of camera

(permitted values: 1, 3, 7)

Viking: Light flood condition of camera
(0 = flood off, 1 = light flood on)-

Voyager: (shutter mode indicator)

(0 = Normal shutter mocd)

(1 = Vide angle BSIMAN or BOTSIM shutter mode)
Viking: Camera gain state

(1 = high gain, 0 = low gain)

Voyager: Gain state condition of camera
(alvays contains the number 1)

Viking: DC offset condition

(1 = offset on, 0 = offset off)

Center latitude of projection when used
(-90,90 Degrees) =

Center longitude of projection when used
(-360,360 Degrees)

Base elevation of topographic image (kilometers)

Distance from the planet in km/pix (used only
for the point perspective projection POIN)

Eccentricity of planet, also known as

ki
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EXPOSURE _TIME

FRAME_ID
GMT
JULIAN_DATE

LATITUDE _RANGE

LEVEL

LONGITUDE_RANGE

MAP_ROTATION

MAP_SCALE

MATCH_POINTn

MISSION

NEV_POLE LATITUDE

NEV_POLE_LONGITUDE

NO_CAMERA STATE

Page B-0

ellipticity.

Exposure time of camera, (Voyager units are
in seconds Viking units are in milli-seconds)

Image identifier (FDS for Voyager,
FSC for Viking, Etc.)

Time of exposure in greenwich mean time
(year:day:hour:min:sec) in the following
format: YYYY:DDD:HH:MM:SS

Time of exposure in decimal julian days
(ephemeris time)

Latitude range used to create image (-90,90 degrees)
for non-rectangular projections, the corner
latitude, longitude will not necessarily be within
the lat,lon range given because the smallest
rectangle that will contain the lat,lon boundaries
will include some area outside that range.

A specific group of programs have been run on a
particular image or mosaic.

Longitude range used to create image
(-360,360 degrees)

Clockwise rotation of north (0,360 degrees)

Scale in kilometers/pixel or deé%ﬁés/pixel
depending on projection.

Up to 9 sets of conjugate (matching) points
between two LEVEL 1 images used by JIGSAW to .
update the camera angles. The points are
stored in the following order: line, sample

of image 1, FSC of the overlapping image,

and line and sample of the matching point on
the overlapping image.

Mission name (MARINER, VIKING, VOYAGER,

LANDSAT, NOAA, GALILEO)

New pole latitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-90,90 degrees)

Newv pole longitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-180,1B0 degrees)

Number of camera states to be listed in the
keyword label area.



LMAGE LABELS

PATH

PHOTO_RAD_POINTn

PICTURE_NO

PLANET ANGLES
POSITIVE LONGITUDE

PROJECTION

PROJ_TRANSLATION

RADIUS

RAV_TIE_POINTn

RESEAUS

ROV

Page -7

Path number used in LANDSAT, Thematic mapper
and other earth orbiting spacecraft

Up to 8 points that designate bland areas in
the image that can be used for correcting
brightness errors after radiometry and
photometry corrections have been made. The
order is lat,lon,line,samp where line,samp
is the position in the raw image.

PICNO for VIKING and VOYAGER

Declination, right ascension and rotation spin
angle of planet in EME1950 in degrees

The direction of positive longitude
(WEST or EAST)

Four letter code for a map projection

CODE PROJECTION

ALBE Albers conical equal-area
LAMA Lambert azimuthal equal-area
LAMB Lambert conformal

MERC Mercator

ORTH Orthographic

POIN Point perspective

POLA Polar stereographic

POLY Polyconic g

SIMP Simple cylindrica N
SINU Sinusoidal "
TRAN Transverse mercator

Offset of the top left corner of line 1,
sample 1 relative to the origin of the map
projection

Radius of target in kilometers (3 values -
major equatorial axis, minor equatorial axis
and the polar axis)

Up to 9 ground control points used to update
camera angles. The order is lat,lon,line,samp,
radius where line,samp is the position in the
rav image and radius is the local radius in km
if known.

Line,sample, type,veight(1.0 or 0.0)
quadruplets of reseau locations
(2F7.1,1I1,F4.1)

Row number of LANDSAT, Thematic mapper and
other earth orbiting spacecraft
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SPACECRAFT_NO
SPACECRAFT_VECTOR
STANDARD PARALLELS
SUN_VECTOR

SYSTEM

TARGET

VERTICAL SCALE

WAVE_LENGTH

Number of spacecraft

Cartesian Vector from the planet to the spacecraft
in kilometers in EME1950

First and second standard parallels of
projection when used (0,90 degrees)

Cartesian Vector from the planet to the sun
in kilometers in EME1950

Coordinate system of the state of the spacecraft
and target which is either Earth Mean Equatorial
1950 or 2000. The coordinate systems are defined
in Mert Davies’ report of the IAU working group
on cartographic coordinates and rotational
elements of the planets and satellites: 1982.

The 2000 system constants are included in the
1985 update report.

1950 = EME1950 (default) 2000 = J2000

Name of planet or satellite that is the target
of the image.

Scale of density values (KM/PIXEL)

Camera filter position or wave length of image
frame. (VOYAGER: 0 = clear, 1 = violet,

2 = blue, 3 = orange, 5 = green, 7 = W)
(VIKING: 1 = blue, 2 = ~blue, 3 =.violet,

4 = clear, 5 = green, 6 = red)
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APPENDIX J

GECMETRIC DEFINITION OF A PIXEL IN PICS

The purpose here is to describe the spatial or geometric
definition of a pixel used in the PICS digital products and software
provided by the USGS in Flagstaff. A broad range of factors enters
into this gquestion. For example, is & pixel to be conceived of as a
point or as an area. The point definition would be most convenient,
for instance, when dealing with coordinate grid overlays. This
results in an odd number of pixels across a map that has an even
number of spatial increments. For changing scales (for instance by
even povers of 2) this definition becomes a problem. In this case it
makes more sense to treat a pixel as a finite area, Then an even
nunmber of pixels covers an even number of spatial i{ncrements and
decreasing/increasing scales by a pover of 2 becomes trivial.
Hovever, grids now fall between pixels, at least in a mathematical
sense. Their treatment in the generation of hardcopy therefore
becomes an issue.

Tt vas decided that the area concept of a pixel was the “better
choice; we would have to 1live vith the assymmetries introduced in

‘things like cartographie grids. There are various solutionst (1) use

two pixels for the width of ‘a grid line, (2) stagger grid pixels
back-and-forth across the mathematical position, (3) use a convention
wvhereby grid lines are systemmatically drawn offset from their
mathematical position.

The next issue is the conversion betveen integer coordinates and
real coordinates of the pixel mesh. Ve adopt the convention that
pixels are numbered (or named if you like) beginning in the upper left

corner with 1line 1, sample 1 (pixel 1,1); lines increase downward;

samples increase to the right. (Even this is not a universal
standard; some astronomical systems begin, perhaps more logically, in
the lowver left corner.) There are three reasonable possibilities for
aligning a real, or floating point, coordinate system wvith the pixel

‘mesh: the coordinate 1.0, 1.0 could be the upper left, the center, or

the lower right of pixel 1,1. The convention historically used for
geometric calibration files (reseau positions) and also used in the
Multimission Image Processing Laboratory at the Jet Propulsion
Laboratory, is that the center of the pixel is defined as its location
in rveal coordinates. In other words, the real coordinates of the
center of pixel 1,1 are 1.0, 1.0. The top left corner of the pixel is
.5, .5 and the bottom right corner is 1.49999..., 1.499999. The
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bottom and right edge of a pixel is the mathematically open boundary.
This is the standard adopted in the PICS softwvare and its digital
products.

Cartographic conventions must also be defined. Many of our
digital products are in some map projection with an associated
latitude and longitude range. The projection representation of a
pixel is mathematically open at the increasing (right and lover)
‘boundaries, and mathematically closed at  its lefr and upper
boundaries. An exception occurs at the physical limits of a
projection; the lower boundary of the lovest pixel is closed to
include the limit of the projection (e. g. the south pole). In the
case of a rectangular projection such as a Mercator or a Simple
Cylindrical, the left edge of pixel 1,1 is labeled with the left end
of the longitude range and the right edge of the right most pixel is
labeled with the right end of the longitude range. For example, if an
image is in a Simple Cylindrical projection with a longitude range of
-180.0 to +180.0, & latitude range of -90.0 to +90.0 and a scale of
one degree/pixel, the image will have 180 lines and 360 samples. The
latitude and longitude of the top left corner of pixel 1,1 is 90.0,
-180.0. (if the planet has positive longitude to the west). The
latitude and longitude of the bottom right corner of pixel 180,360 is
-90-0' -180-0n

Coordinates of Pixel 1,1

longitude 180.0 179.00001
latitude line " LA
90.0 —= mmmmre——— - == 5
+
(1.0,1.0)
89.00001 - memrmmmmme e - -~ 1.49999
sample .5 1.49999

Finally, we must select a convention for drawing grid liines for
various cartographie coordinates on planetary images and maps. The
convention used in PICS is that a grid line is drawn in the -plxels
that contain its floating point value until the open boundary is
reached and then an exception is made so that the outer range of
latitude and longitude will always appear on the 1mage. This means,
in the example given above, a 10 degree grid would start on pixel 1
and be drawn on every tenth pixel (11,21,31,...) until. the open
boundary is reached. Then the line would be drawvn on the pixel
previous to the open boundary (line 180 instead of line 181, or sample
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360 instead of 361).
To summarize, the PICS conventions are:
1. Pixels are treated as areas, not as peints.

2. The integer coordinates begin with 1,1 (read "line 1, sample 1")
for the upper-left-most pixel; lines increase downward; samples

increase to the right.

3. Integer and floating point image coordinates are the same at the
center of a pixel.

4, Grids vwill be drawn in the pixels that contain the floating point
location of the grid lines except for open boundaries, vhich will be
drawvn to the left or above the open boundary.

5t
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| SL-21G | [PSPG-00710]

SATURNIAN SATELLITE DIMS ON TAPE

THIS DATASET CONSISTS OF ONE MAGNETIC TAPE. THE TAPE IS 9-TRACK, 6250
BEI, BINARY WITH 6 FILES OF DATA. THE TAPE WAS CREATED ON AN IBM
COMPUTER. SUPPORT DCCUMENTATION, CONTAINED IN THE DATASET CATALOG,

SHOULD BE SENT WITH THE TAPE. THE D AND C NUMBER IS LISTED BELOW.

D# Ci FILES

D-107995 C-031724 6


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPG-00710
dhoag
Text Box
PSPG-00710


Equations to find latitude and longitude of a given pixel (LINE and SAMPLE]}

These equations are for the Sinusoidal Equal Area projection and give the
latitude and longitude on degrees of the center of a desired pixel. The enclosed
Appendix J "Geometric Definition of a Pixel" contains detailed information
pertaining to latitude and longitude of a pixel.

Latitude = ( -(PROJ_TRANSLATION(1)) - LINE +.5) x MAP_SCALE

( -(PROJ_TRANSLATION(2)) - SAMPLE + .5) .
Longitude = —---m-er-mmmmsmmmmmmm oo oo oo x MAP_SCALE
COSINE (Latitude)

The following is an explanation of each variable in the equations:

Latitude The latitude of the center of the LINE pixel.
Longitude The longitude of the center of the SAMPLE pixel.
LINE and SAMPLE This is the line and sample location of a specific

pixel on the image file. Pixel locatigns are defined
by whole numbers.

Mimas, Enceladus, Tethys, Dione, Iapetus, Rhea

PROJ_TRANSLATION(1) -1440.
PROJ_TRANSLATION(2) -2880.
MAP_SCALE 0.0625

(This information can be found in the text of the
enclosed half tone hard copy for each file and the
sample data dump.)



**%* PROGRAM: COUNT *#%* VERSION: 10-AUG-89 PROCESSING DATE:

DEVICE: MUBO: . TAPE ID: FLGOOZE_OI
RECORD COUNT ON FILE NUMBER 1

RECORDS 1 To 43 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 44 TO 2923 HAVE RECORD LENGTHS OF 5760 BYTES

FORMATTED IPSYS LABEL INFORMATION
TARGET="MIMAS’ PROJECTION='SINU’
RADIUS=' 212.50 197.00 184.00'

LATITUDE RANGE=' -90.0000000000, 80.0000000000"
LONGITUDE_RANGE=' ~180.0000000000, 180.0000000000°

MAP SCALE=’ 0.062500000007 CENTER LONGITUDE='

MAP_ROTATION=’ 0.0000000000,"’ NEW_POLE_LATITUDE='
NEW_POLE_LONGITUDE=' 0.0000000000,"’
PROJ TRANSLATION='  -1440.00000, -2230.00000°

POSIEIVE_LONGITUDE=’WBST'

PROCESSING HISTORY TEXT INFORMATION

10-DEC-90 08:39:59%9

0.0000000000,"

0.0000000000,

@ 19-0CT-89 MOSAIC inited Picture_ No: to(nl,ns)28805760 Input({sl,ss,nl,ns) 1
@ 19-0CT-89 MOSAIC updated Picture_ No: to(nl,ns)28805760 Input{sl,ss,nl,ns) 1
g 19-0CT-89 MOSAIC updated Picture_No: to{nl,ns)28805760 Input{sl,ss,nl,ns}) 1
@ 19-0CT-89 NEWMAP 24-APR-89 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0
@ 19-0CT-89 FLTSB 1-APR-80 TYPE=LPFZ LINE= 3 SAME= 3 Low= 1 HIGH=25
@ 6-DEC-90 TAPEIN TIA= 1 1 2880 5760 S8-BIT TYPE:MUAQ:PAZ1S /FILE:
a 6—-DEC-90 TAPOUT IA= 1 1 2880 5760 §—BIT TAPE:MUAO:VK1S1 /FILE:
DEVICE: MUBOD: TAPE ID: FLGOOZB_Ol
RECORD COUNT ON FILE NUMBER 2
RECQRDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 44 TO 2923 HAVE RECORD LENGTHS OF 5760 BYTES
FORMATTED IPS5YS LABEL INFORMATION

TARGET=’ENCELADUS’
PROJECTION='SINU’ RADIUS=" 251.00 251.00 251.00°
LATITUDE RANGE=' -90.0000000000, 90.0000000000"
LONGITUDE_RANGE=' -180.0000000000, 180.0000000000"
MAP_SCALE=' 0.06250000000" CENTER_LONGITUDE:' g.o000000000, "
MAP ROTATION=' ¢.0000000000," NEW_POLE_LATITUDE:' 0.0000000000,"
NEW_POLE_LONGITUDE=’ 0.0000000000,"
PROJ_TRANSLATION=' -1439.99841, -2880.00000"
POSITIVE_LONGITUDE=’WEST'
PROCESSING HISTORY TEXT INFORMATION
g l0-JUN-89 GEOM (Rows ,Columns}: 0 0 T-file: EN MERC

@ 11-JUN-89 MAPMOS inited Picture_No: to(nl,ns)23575773 Input(sl,ss,nl,ns} 1

5

1

2

1 5603304 TOP=Y
123525760 TOP=Y
1 5443221 TOoP=N

NORM=

0.0

118325772

TOL=

fras

Euncelad-s

Sk



@ 11-JUN—-89 MAPMOS updated Picture_No: to{nl,ns)23575772 Input(sl,ss,nl,ns) 1
@ 13-JUN—-89 MAPMOS updated Picture No: to{nl,ns)23575772 Input(sl,ss,nl,ns) 1
@ 13-JUN-89 MAPMQS updated Picture_ No: to{nl,ns)23575772 Inputi{sl,ss,nl,ns} 1
@ 13~-JUN-89 MAPMOS updated Picture_No: to{nl,ns)23575772 Input{sl,ss,nl,ns) 1
@ 24-5E8P-90 GEOM {Rows ,Columns): 4] 0 T-file: ENCEL
@ 24-SEP-90 MOSAIC updated Picture_No: to(nl,ns)28805760 Input({sl,ss.,nl,ns) 1
@ 24-SEP—90 NEWMAP 17-JAN-90 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0
@ &-DEC-50 TAPEIN IA= 1 1 2880 5760 8—BIT TYPE:MUAQ0:PAS96 /FILE:
2] 6—DEC-90 TAPOUT IA= 1 1 2880 5760 §—BIT TAPE:MUAO:VK1S81 /FILE:
DEVICE: MUBO: TAPE ID: FLGODZB_OI
RECORD COUNT ON FILE NUMBER 3
RECORDS 1 To 43 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 44 To 2923 HAVE RECORD LENGTHS OF 5760 BYTES
FORMATTED IPSYS5 LABEL INFORMATION

TARGET='TETHYS’
PROJECTION='SINU' RADIUS=" 524.00 524.00 524.00"

LATITUDE RANGE='

MAP_SCALE='
MAP_ROTATION=’

NEW POLE LONGITUDE=

PROJ TRANSLATION=’

-90.0000000000,
LONGITUDE RANGE=' ~180.0000000000,
0.06250000000'
0.0000000000,

! 0.0000000000,"
~1440.00000,

POSIEIVE_LONGITUDE:’WEST‘

PROCESSING HISTORY

TEXT INFORMATION

90.0000000000"
180.0000000000°

CENTER_LONGITUDE='
NEW POLE_LATITUDE='

0.0000000000, "
0.0000000000,"

-2880.00000"

@ 12-JUN-89 MOSAIC inited Picture No: to(nl,ns)28805760 Inputi{sl,ss,nl,ns} 1
@ 12-JUN-89 MOSAIC updated Picture_No: to{nl,ns)288057560 Input{sl,ss,nl,ns) 1
@ 12-JUN-89 MOSAIC updated Picture No: to{nl,ns)288057640 Input(sl,ss,nl,ns) i
R 13-JUN-89 NEWMAP 25-FEB-88 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0

@ 13-JUN-89 DSK2DSK 16-N0Ov-88 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0

@ 13-JUN-89 MOSAIC updated Picture_ No: to{nl,ns)28805760 Input{sl,ss,nl,ns} 1
@ 13-JUN—-8% MOSAIC updated Picture:No: to{nl,ns)28805760 Inputi{sl,ss,nl,ns} 1
@ 14-JUN-89 MOSAIC updated Picture No: to{nl,ns)28805760 Input({sl,ss,nl,ns) 1
@ 14-JUN-89 MOSAIC updated Picture No: to{(nl,ns)28805760 Input{sl,ss,nl,ns} 1
@ 14-JUN-89 MOSAIC updated Picture:Na: to{nl,ns)28805760 Input{sl,ss,nl, ns) 1
@ 14-JUN-89 MOSAIC updated Picture_WNo: to(nl,ns)28805760 Input(sl,ss,nl,ns) 1
@ 14-JUN-89 MOSAIC updated Picture No: to(nl,ns)28805760 Input(sl,ss,nl,ns) 1
@ 6-DEC-90 TAPEIN IA= 1 1 2880 5760 8—BIT TYPE:MUAQ:PA650 /FILE:
2] 6-DEC—-90 TAPOUT IA= 1 1 2880 5760 8—BIT TAPE:MUAQ:VK181 /FILE:
DEVICE: MUBO : TAPE ID: FLGOOZS_OI

RECORD COUNT ON FILE NUMBER 4

RECORDS 1 To 43 HAVE RECORD LENGTHS OF 512 BYTES

RECORDS 44 TO 2923 HAVE RECORD LENGTHS OF 5760 BITES

FORMATTED IPSYS LABEL INFORMATION

1 5453227
118125772
118125772
118125772

128805760 TOP=N

3
2

118245760
1 5603304
1 5603304

118245760
5603304
5603304
5603304
5603304
5603304
5603304

[ N TR o

1
3

TOP=Y
TOP=Y
TOP=Y

TOP=Y
TOP=Y
TOP=Y
TOP=Y
TOP=Y
TOF=Y
TOP=Y

Teiﬂyg



PROJECTION='SINU'

LATITUDE RANGE=' —90.0000000000,
LONGLTUDE RANGE=' -180.0000000000,
MAP_SCALE='  0.06250000000°

CENTER LONGITUDE=' 0.0000000000,"
NEW_POLE_LATITUDE=’ 0.0000000000, "
PROT_TRANSLATION=’  -1440.00000,
POSITIVE_LONGITUDE='WEST'

PROCESSING HISTORY TEXT INFORMATION

50.
180.0000000000"

TARGET='DIONE’
RADIUS="’
0000000000

559.00

559.00

CENTER LATITUDE='-5.00000000000"

MAP ROTATION='

NEW_POLE_LONGITUDE=’
—-2880.00000°

0.0000000000,"

0.0000000000,

559.00°"

@ 8-AUG-89 MOSAIC inited Picture_No: to{nl,ns)28805760 Input(sl,ss,nl,ns) 1
g 8-AUG-89 MOSAIC updated Picture_No: to(nl,ns)28805760 Input{sl,ss,nl,ns} 1
@ 8-AUG—~89 MOSAIC updated Picture:No: to(nl,ns)28805760 Input(sl,ss,nl,ns) 1
@ 9-2AUG-89 MOSAIC updated Picture No: to{nl,ns}28805760 Input{sl,ss,nl,ns) 1
@ 9-AUG-89 MOSAIC updated Picture_No: to{(nl,ns)28805760 Input{sl,ss,nl,ns) 1
@ 9-AUG-89 MOSAIC updated Picture NWo: to(nl,ns)28805760 Input(sl,ss,nl,ms) 1
@ 9-AUG-8% MOSAIC updated Picture No: to(nl,ns)28805760 Input(sl,ss,nl,ns) 26
@ 9-AUG—89 MOSAIC updated Picture:uo: to{nl,ns)28805760 Input(sl,ss,nl,ns) 1
@ 9-AUG-89 MOSAIC updated Picture No: to{nl,ns)28805760 Input(sl,ss,nl,ns} 1
@ 10-AUG-89 MOSAIC updated Ficture No: to{nl,ns)28805760 Input{sl,ss,nl,ns) 26
@ 10-AUG—89 MOSAIC updated Picture:uo: to(nl,ns)28805760 Input(sl,ss,nl,ns) 26
@ 10-AUG-89 MOSAIC updated Picture_No: to{nl,ns}28805760 Input(sl,ss,nl,ns) 1
@ 10-AUG-89 MOSAIC updated Picture_No: to{nl,ns)28805760 Input(sl,ss,nl,ns) 1
@ 10-AUG-89 MOSAIC updated Picture:ﬂo: to(nl,ns)28805760 Input(sl,ss,nl,ns) 1
g 10-AUG-89 MOSAIC updated Picture No: to(nl,ns}28805760 Input(sl,ss,nl,ns) 1
@ 10-AUG-89 MOSAIC updated Picture No: to{nl,ns)28805760 Input({sl,ss,nl,ns) 1
@ 10-AUG-89 MOSAIC updated Picture_ No: tol(nl,ns5)28805760 Input({sl,ss,nl,ns) 1
@ 10-AUG-89 MOSAIC updated Picture No: to{nl,ns)28805760 Input{sl,ss,nl,ns) 1
] 6—-DEC—-90 TAPEIN IA= 1 1 2880 5760 §-BIT TYPE:MUAO:PAL1003 SFILE:
@ 6&6-DEC-90 TAPOUT IA= 1 1 2880 5760 8~BIT TAPE:MUAQ:VK1S81 /FILE:
DEVICE: MUBO : TAPE ID: FLGOOZB_Dl
RECORD COUNT ON FILE NUMBER 5
RECORDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 44 TO 2923 HAVE RECORD LENGTHS OF 5760 BYTES
FORMATTED IPSYS LABEL INFQRMATION

TARGET=’'IAPETUS’
PROJECTION='SINU' RADIUS="' 718.00 718.00 718.00°
LATITUDE_RANGE="' -90.0000000000, 90.0000000000"
LONGITUDE_RANGE=' —180.0000000000, 180.0000000000
MAP SCALE=' 0.06250000000° CENTER LONGITUDE=’ 0.0000000000,"
MAP ROTATION=' 0.0000000000," NEW POLE LATITUDE=' 0.0000000000, "
NEW POLE LONGITUDE=' 0.00060000000,° - -
PROJ TRANSLATION=‘ -1439.99841, -2880.00000°"
POSITIVE LONGITUDE='WEST’
PROCESSING HISTORY TEXT INFORMATION
@ 25—-SEP-90 MOSAIC inited Picture_HNo: to{nl,ns)28865772 Input(sl,ss,nl,ns| 1

@ 25-SEP-90 GEOM (Rows ,Coelumns): 0

0 T-file: IAP

1 5603304
1 5603304
118245760
118245760
1 5603304
118245760
5353304
5353304
5603304
5353304
5353304
5403304
5603304
1 5603304
118245760
1 5603304
1 5603304
118245760
4

T N Ll

128865772

TOP=Y
TOP=Y
TOP=Y
TOP=Y
TOP=Y
TQP=Y
TQP=Y
TOP=Y
TOP=Y
TOP=Y
TOE=Y
TOP=Y
TOP=Y
TOP=Y
TOP=Y
TCQP=Y
TOP=Y
TOP=Y

TOP=Y

jﬂfoefL!s



@ 25-SEP-90 MOSAIC updated Picture No: to(nl,ns)28805760 Input({sl,ss,nl,ns) 1
@ 25-SEP-9%0 NEWMAP 17-JAN-90 AREAT 1 1 2880 5760 LINC: 1.0 SINC: 1.0
@ 6—-DEC-%0 TAPEIN IA= 1 1 2880 65760 B8-BIT TYPE:MUAO:PAZ96 /FILE: 4
@ 6-DEC-90 TAPOUT Ia= 1 1 2880 5760 8-BIT TAPE:MUAO:VK1S1 /FILE: 5
DEVICE: MUBO: TARPE ID: FLGDOZB_OI
RECORD COUNT ON FILE NUMBER [
RECORDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 44 TO 2924 HAVE RECORD LENGTHS OF 5762 BYTES
FORMATTED IPSYS LABEL INFORMATION

TARGET='RHEA’

PROJECTION='SINU"

LATITUDE RANGE=’' =-90.0000000000, 90.0000000000"
LONGITUDE RANGE=’ —-180.0000000000, 180.0000000000°
MAP SCALE=' 0.06250000000 CENTER LONGITUDE=" 0.0000000000,"
MAP_ROTATION=' 0.0000000000, " NEW_POLE_LATITUDE=' 0.0000000000,"
HNEW_POLE_LONGITUDE=’ 0.0000000000, -
PROJ_TRANSLATION=' -1440.00000, -2880.00000"
PROCESSING HISTORY TEXT INFORMATION
@ 29-0CT-36
@ 30-0CT-86 *** FLTL6B *** 10-JAN-86 AREA: 1, 1, 2881, 5761 LINC:1 SINC:1
@ 30-0CT-86 TYPE=HFF LINE= 251 SAMP= 251 LOW= 1 HIGH= 32767 NORM= 16384.0
€ 30-0CT-86
@ 30-0CT-86
@ 30-0CT-86 Bl6MAD 14-JAN-86 AREA: 1 1 2881 5761 LINC: 1.0 sSINC: 1.0
@ 30-0CT-86 Bl6MAD MULL,MULZ,ADD: 1.00000 1.00000-16383.00000
@ 6-DEC-90 TAPEIN IA= 1 1 2881 5761 16-BIT TYPE:MUA0:A883 /FILE: 47
@ 6-DEC-90 BT2BT 15-MAR~87 AREA: 1 1 2881 5761 LINC: 1.0 SINC: 1.0
@ 6-DEC-90 BT2BT Obit: 8 Ibit:16 (mul,add): 0.02550 0.00000
@ 6—DEC-90 TAPOUT IA= 1 1 2881 5761 &-BIT TAPE:MUAO:VK1S8l /FILE: 6
*#%#% END *** 31:5l{connect) 1:13.33(cpu) 17575(1/0) 188 (faults)

12380

20 TOP=Y

Rl»w.
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USGS Tape File Array Format

Magnetic tapes are 9 track with a density of 800, 1600, or 6250 BPI.
The track type and density should be clearly labeled on the tape reel
face.

A magnetic tape will contain one or more array files separated by
end-of-file marks (EOF). The last file on a tape is indicated by
two EOF's in succession at the end of the file. Contained within a
file are a series of records separated by inter-record gaps.

LABEL FORMAT
The first part of each file may contain label information. Flagstaff
presently has two label formats: the "new" format has 512 byte
records and the "old" format has 72 byte records.

New format: Labels have the following 16-bit words in the first record.

Word 1  number of lines
Word 2  number of samples
Word 6 format code: 8 = 8-bit integer
16 = 16-bit integer
32 = 32-bit real
Word 9 number of 256 word (512 byte) records used for labels,
all of which precede the first data record.

0ld format: Labels with 72 byte records contain the number of
lines (NL) and the number of bytes per line (NB) in the first
record. Decode them by READ ( ), NL, NB with FORMAT (T33,2I4).

DATA FORMAT
Data records are unblocked. For each line in an array there is a
corresponding physical tape record separated by inter-record gaps.
The number of lines in an array equals the number of data records
in a file. For 8-bit data (8 bits per array element) the number
of samples in the array will equal the number of bytes in the
record. For 16-bit data (16-bit integer word per element) the
number of samples in the array will equal the number of bytes in
the record divided by two. It should be noted that on some computers,
there may be a slight incompatibility in how 16-bit integer records
are read in from tape. If the computer you are using has IBM
compatible tape units then you will need to swap the two bytes st
which make up the 16-bit word before using 16-bit integer words.
If the image array pixels are 32-bit floating point values, then
swap bytes: 1 2 3 4 4 3 2 1,

_DUA3: [ LBELLISIME]TAPE. FMT;3 15-DEC-1987 18:33 Page 1



APPENDIX B

IMAGE LABELS

Image files in the PICS system contain label information
located at the beginning of the file. These labels contain
pertinent information about the image. These labels describe the
size of the image array, in lines and samples; the type of image
data, B-bit unsigned integer, 16-bit integer, or 32-bit £floating
point files; SPICE information such as vieving geometry and
camera conditions, and processing history text. A user can
interrogate and modify the image labels with the LABELS program.

PICS labels exist on both disk and magnetic tape files. On
disk files, they occupy 512-byte blocks at the start of the file.
The home block, the first block in an image file, contains a
parameter indicating the number of 512-byte blocks which make up
the labels. On magnetic tape, the labels are contained in
512-byte records at the beginning of the file. ‘These records are
exact copies of vhat would be found on a disk file. ., .

Image labels are divided into four sections; there is a home
block section, a histogram section, a keyvord label section, and
a processing history section. The tables shown belov give
descriptions of the contents and permitted values of each label
section.

LABEL SECTIONS

SECTION 1 - The Home block. This section is contained in the first
512-byte block of an image file. It contains information about
the image contained in the file, and contains pointers to the
other label sections within the file. The format of this block
is binary and a detailed description is provided in the
description the home block, shown below.

SECTION 2 - The Histogram section, disk blocks 2 to M. These blocks
hold the histogram of the image. These blocks may be empty, but
'DISKLO’ subroutine will reserve two blocks when labels are
initialized. The histogram area consists of 256 bins with each
bin a VAX 32-bit long word. The histogram is normalized for
16-bit and 32-bit data. The RMIN and RSCL parameters in the home
block section, shown below, specifies the normalization
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coefficients.

SECTION 3 - The Keyword label section, disk blocks M+1 to N. The
Keyword label area contains information necessary to describe and
process an image. Keywords contain information such as mission,
spacecraft number, picture number, camera, target, exposure time,
spectral information, geometry information, camera state, reseau
locations, and other processing information. Keywords take the
form: KEYWORD='’xxxxxxxxx’, where keyword indicates the type of
information and xxxxxx contains the value of the keyword. The
keywords and associated information are ASCII character strings.
Keywords are separated by at least one blank character and the
information associated with a keyword is always contained within
quotes. A description of permitted keywordS can be found in the
keyword label section shown belov.

SECTION 4 - The processing history section, disk blocks N+1 to O,
This section is reserved for processinng history text. Each
program that creates an output image file copies the label
information from the input file to the output files and appends a
processing text entry to the history text. Processing history
text will consist of an ASCII character string of varying length
not to exceed 250 characters. The first 20 characters of the
processing history have a specific format as outlined below:

@ dd-mmm-yy program (any ascii string)
character 1 '@’ indicates begining of history text string
character 2 blank character
characters 3-11 dd - day of year, mmm - month y YY - year
characters 13-19 name of program which processgs -image file
characters 20-n short descriptive text of program processing
parameters

o0 0o
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Description of First Label Block (Home Block)

Word Description
1 Number of lines in image array
2 Number of samples in image array
3 Number of disk blocks/line
4,5 Exclude value (indicates non-valid or empty value)
6 Bit type or format code
8 = B-bits/pixel 2 = 32-bits/pixel (integer)
16 = 16-bits/pixel 3 = 64-bits/pixel (complex)
32 = 32-bits/pixel 4 = 64-bits/pixel (real)
6 = 6-bits/pixel 5 = formatted numbers
1 = ascii data
7 File type of disk file:
1 = image array 5 = parallel
2 = mosaic 6 = matrix
3 = map 7 = card images
4 = serial vector B = text
8 Block length of disk in 16-bit words (256 for VAX)
9 Total number of label blocks reserved at beginning
of disk file.
10 Number of arrays in file
11 Histogram format code (same codes as word 6;
normally 32)
12 Pointer to first block of histogram area
13 Number of disk blocks reserved for histogram area
14 Number of words used in histogram area
15 Pointer to first block of keyword labels s -
le Number of disk blocks reserved for keyword labels
17 Number of words used in keyword labels
18 Pointer to first block or processing history labels
19 Number of disk blocks reserved for processing history
20 Number of words used in processing history labels "
21 Starting line position of frame

This parameter is generated by a tape to disk program
vhen a sub-image is transferred to disk from tape

22 Starting sample position of frame
This parameter is generated by a tape to disk program
when a sub-image is transferred to disk from tape

23 Blocking factor on tape. This field contains the number
of line records per physical tape record. The last
physical record may be different in length from the
other records because there may not be an even multiple
of line records in the file

24-30 These words are reserved for future use

31,32 Mean value of data without zero (real number)

33,34 Sigma value without zero (real number)

35,36 Mean value with zero included (real number)

37,38 Sigma value with zero included (real number)

39 Index location of lowest non-zero value in histogram
40 Index location of highest value in histogram

41 Index location of histogram peak
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42
43,44

45,46
47-255

TR n
A Y et

Spare word reserved for future use

RMIN: minimum value of scaled histogram (0 for B-bit)
(real number)

RSCL: scaling factor of histogram (1.0 for 8-bit)
(original value = RMIN + dn*RSCL)

These words are reserved for future use.
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Variable

———— — — —————— - o — . =t S

CAL_TARGET CODE

CAMERA

CAMERA_ANGLES

CAMERA_STATE_1

CAMERA_STATE 2

CAMERA_STATE_3

CENTER LATITUDE
CENTER_LONGITUDE

DATUYM

DISTANCE

ECCENTRICITY

Page B-5

Keyword Label Sectilon

Planet system code:
{J = Jupiter, S = Baturn, U = Uranus,
N = Neptune)

Voyager: WA = Camera A, VWide angle

NA = Camera B, Narrow angle
Viking: 4 = Spacecraft 1, camera B

6 = Spacecraft 2, camera B

7 = Spacecraft 1, camera A

8 = Spacecraft 2, camera A
Mariner: A = Camera A, Wide angle

B = Camera B, Narrow angle

Declination, right ascension and twist angle
of camera in earth mean equatorial 1950 cpordinate
system (EME1950) in degrees

Voyager: Scan Rate of camera

(permitted values: 1, 3, 7)

Viking: Light flood condition of camera
(0 = flood off, 1 = light flood gn).

Vovager: (shutter mode indicator)

(0 = Normal shutter mocd)

(1 = Vide angle BSIMAN or BOTSIM shutter mode)
Viking: Camera gain state

(1 = high gain, 0 = low gain)

-

Voyager: Gain state condition of camera
(alwvays contains the number 1)

Viking: DC offset condition

(1 = offset on, 0 = offset off)

Center latitude of projection when used
(-90,90 Degrees) .

Center longitude of projection when used
(-360,360 Degrees)

Base elevation of topographic image (kilometers)

Distance from the planet in km/pix (used only
for the point perspective projection POIN)

Eccentricity of planet, also known as



IMAGE LABELS

EXPOSURE_TIME

FRAME_ID
GMT
JULIAN_DATE

LATITUDE_RANGE

LEVEL
LONGITUDE_RANGE

MAP_ROTATION

MAP_SCALE

MATCH_POINTn

MISSION

NEV_POLE_LATITUDE

NEW_POLE_LONGITUDE

NO_CAMERA_STATE

™.

Fage -0

ellipticity.

Exposure time of camera, (Voyager units are
in seconds Viking units are in milli-seconds)

Image identifier (FDS for Voyager,
FSC for Viking, Etc.)

Time of exposure in greenwich mean time
(year:day:hour:min:sec) in the following
format: YYYY:DDD:HH:MM: 58

Time of exposure in decimal julian days
(ephemeris time)

Latitude range used to create image (-90,90 degrees)
for non-rectangular projections, the corner
latitude, longitude will not necessarily be within
the lat,lon range given because the smallest
rectangle that will contain the lat,lon boundaries
will include some area outside that range.

A specific group of programs have been run on a
particular image or mosaic.

Longitude range used to create image
(-360,360 degrees)

Clockwise rotation of north (0,360 degrees)

Scale in kilometers/pixel or deé%%és/pixel
depending on projection.

Up to 9 sets of conjugate (matching) points
between two LEVEL 1 images used by JIGSAW to -
update the camera angles. The points are
stored in the following order: 1line, sample

of image 1, FSC of the overlapping image,

and line and sample of the matching point on
the overlapping image.

Mission name (MARINER, VIKING, VOYAGER,
LANDSAT, NOAA, GALILEO)

New pole latitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-90,90 degrees)

New pole longitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-180,1B0 degrees)

Number of camera states to be listed in the
keyword label area.



IrnAauE LABELS

PATH

PHOTO_RAD POINTn

PICTURE_NO

PLANET_ANGLES

POSITIVE LONGITUDE

PROJECTION

PROJ _TRANSLATION

RADIUS

RAW_TIE POINTn

RESEAUS

ROW

Page B-7

Path number used in LANDSAT, Thematic mapper
and other earth orbiting spacecrafy

Up to 8 points that designate bland areas in
the image that can be used for correcting
brightness errors after radiometry and
photometry corrections have been made. The
order is lat,lon,line,samp where line,samp
is the position in the raw image.

PICNO for VIKING and VOYAGER

Declination, right ascension and rotation spin
angle of planet in EME1950 in degrees

The direction of positive longitude
(WEST or EAST)

Four letter code for a map projection

CODE PROJECTION

ALBE Albers conical equal-area
LAMA Lambert azimuthal equal-area
LAMB Lambert conformal

MERC Mercator

"ORTH Orthographic

POIN Point perspective

POLA Polar stereographic

POLY Polyconic ‘

SIMP Simple cylindrical N
SINU Sinusoidal "t
TRAN Transverse mercator

Offset of the top left corner of line 1,
sample 1 relative to the origin of the map -
projection

Radius of target in kilometers (3 values -
major equatorial axis, minor equatorial axis
and the polar axis)

Up to 9 ground control points used to update
camera angles. The order is lat,lon,line,samp,
radius vhere line,samp is the position in the ¥
raw image and radius is the local radius in km

if known.

Line,sample, type,veight(1.0 or 0.0)
quadruplets of reseau locations
(2F7.1,11,F4.1)

Row number of LANDSAT, Thematic mapper and
other earth orbiting spacecraft
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SPACECRAFT_NO

SPACECRAFT_VECTOR

STANDARD PARALLELS

SUN_VECTOR

SYSTEM

TARGET

VERTICAL SCALE

WAVE_LENGTH

Number of spacecraft

Cartesian Vector from the planet to the spacecraft
in kilometers in EME1950

Pirst and second standard parallels of
projection when used (0,90 degrees)

Cartesian Vector from the planet to the sun
in kilometers in EME1950

Coordinate system of the state of the spacecraft
and target which is either Earth Mean Equatorial
1950 or 2000. The coordinate systems are defined
in Mert Davies’ report of the IAU working group
on cartographic cocrdinates and rotational
elements of the planets and satellites: 1982.

The 2000 system constants are included in the
1985 update report.

1950 = EME1950 (default) 2000 = J2000

Name of planet or satellite that is the target
of the image.

Scale of density values {KM/PIXEL)

Camera filter position or wave length of image
frame. (VOYAGER: 0 = clear, 1 = violet,

2 = blue, 3 = orange, 5 = green, 7 = UV)
(VIKING: 1 = blue, 2 = -blue, 3 =.violet,

4 = clear, 5 = green, 6 = red)
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GEOMETRIC DEFINITION OF A PIXEL IN PICS

The purpose here is to describe the spatial or geometric
definition of & pixel used in the PICS digital products and softvare
provided by the USGS in Flagstaff. A broad range of factors enters
into this question. For example, is a pixel to be conceived of as a
point or as an area. The point definition would be most convenient,
for instance, when dealing with coordinate grid overlays. This
results in an odd number of pixels across a map that has an even
number of spatial increments. For changing scales (for instance by
even povers of 2) this definition becomes a problem. In this case it
makes more sense to treat a pixel as a finite area. Then an even
number of pixels covers an even number of spatial increments and
decreasing/increasing scales by a pover of 2 becomes trivial.
However, grids now fall between pixels, at least in a mathematical
sense. Their treatment in the generation of hardecopy therefore
becomes an lssue.

It vas decided that the area concept of a pixel was the"better
choice; we would have to live with the assymmetries introduced in
things like cartographic grids. There are various solutions: (1) use
two pixels for the width of ‘a grid line, (2) stagger grid pixels
back-and-forth across the mathematical position, (3) use a convention
wherety grid lines are systemmatically drawn offset from their
mathematical position.

The next issue is the conversion between integer coordinates and
real coordinates of the pixel mesh. Ve adopt the convention that
pixels are numbered (or named if you like) beginning in the upper left

corner with 1line 1, sample 1 (pixel 1,1); lines increase downvard;
. samples increase to the right. (Even this 1is not a universal

standard; some astronomical systems begin, perhaps more logically, in
the lover left corner.) There are three reasonable possibilities for
aligning a real, or floating point, coordinate system vith the pixel

"mesh: the coordinate 1.0, 1.0 could be the upper left, the center, OT
. the lower right of pixel 1,1. The convention historically used for
"geometric calibration files (reseau positions) and also used in the

Multimission Image Processing Laboratory at the Jet Propulsion
Labotatory, is that the center of the pixel is defined as its location
in real coordinates. In other words, the real coordinates of the
center of pixel 1,1 are 1.0, 1.0. The top left corner of the pixel is
.5, .5 and the bottom rvight corner is 1.49999..., 1.499999. The

[T



GEOMETRIC DEFINITION OF A PIXEL IN PICS Page J-3
13 May 1988

360 instead of 361).
To summarize, the PICS conventions are:
1. Pixels are treated as areas, not as points.

2. The integer coordinates begin with 1,1 (read "line 1, sample 1")
for the upper-left-most pixel; lines increase downward; samples
increase to the right.

3. Integer and floating point image coordinates are the same at the
center of a pixel.

4, Grids vill be drawn in the pixels that contain the floating point
location of the grid lines except for open boundaries, which will be
drawvn to the left or above the open boundary.

wt
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| sL-211 | [PSPG-00712]

URANIAN SATELLITES DIMS ON TAPE

THIS DATASET CONSISTS OF ONE MAGNETIC TAPE. THE TAPE IS 9-TRACK, 6250
BPI, BINARY WITH 5 FILES OF DATA. THE TAPE WAS CREATED ON AN IBM
COMPUTER. SUPPORT DOCUMENTATION, CONTAINED IN THE DATASET CATALOG, SHOQOULD

BE SENT WITH THE TAPE. THE D AND ITS C NUMBER IS LISTED BELOW.

D# C# FILES

D-10796%7 C-031722 5


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPG-00712
dhoag
Text Box
PSPG-00712


Equations to fj atitude and longitude of a given pigel (LINE and SAMPLE

These squations are for the Sinusoidal Equal Area projection and give the
latitude and longitude on degrees of the center of a desired pixel. The enclosed
Appendix ] "Geometric Definition of a Pixel" contains detailed information
pertaining to latitude and longitude of a pixel.

Latitude = ( -(PROJ_TRANSLATION(1)) - LINE + .5 ) x MAP_SCALE

( -(PROJ_TRANSLATION(2)) - SAMPLE + .5)
Longitude = —----mr-mmmmmmmmmsm oo oo oo x MAP_SCALE
COSINE (Latitude)

The following is an explanation of each variable in the equations:

Latitude The latitude of the center of the LINE pixel.
Longitude The longitude of the center of the SAMPLE pixel.
LINE and SAMPLE This is the line and sample location of a specific

pixel on the image file. Pixel locatjons are defined
by whole numbers.

Miranda, Ariel, Umbriel, Titania, Oberon

PROJ_TRANSLATION(1) -1439.99841
PROJ_TRANSLATION(2) -2880.
MAP_SCALE 0.0625

(This information can be found in the text of the
enclosed half tone hard copy for each file and the
sample data dump.)



**%* BPROGRAM: COUNT *** VERSION: l0-AUG-89 PROCESSING DATE: 26-0CT-90 16:01:35

DEVICE: MUAO:

TAPE ID: FLG0044 01

RECORD COUNT ON FILE NUMBER 1

RECORDS 1 TO
RECORDS 44 TO

43 HAVE RECORD LENGTHS OF 512 BYTES

2923 HAVE RECORD LENGTHS OF 5760 BYTES

FORMATTED IPSYS LABEL INFORMATION

TARGET=’'MIRANDA'
RADIUS=" 241.00
LATITUDE RANGE="’
LONGITUDE RANGE='

MAP ROTATION='

NEW POLE LONGITUDE=

PROT TRARSLATION='’

PROJECTION='SINU’
235.00 232.00’

-90.9000000000, 90.0000000000°
_ -180.0000000000, 1806.0000000000°"
MAP SCALE="' 0.06250000000°

CENTER_LONGITUDE="' ¢.00000000090,"
0.00000060000," NEW_POLE_LATITUDE="' 0.0000000000,"
' 0.0000000000,"
-1439.99841, -2830.00000"

POSITIVE LONGITUDE='EAST’

PROCESSING HISTORY

1-0CT-90 MOSAIC
@ 22-0CT-90 TAPEIN
@ 22-0CT-90 TAPOUT

@ 1-0CT-50 MOSAIC
@

DEVICE: MUAO:

TEXT INFORMATION

inited Picture_No: to({nl,ns)28805760 Input({sl,ss,nl,ns) 1

updataed Picture_No: to(nl,ns}28805760 Input{sl,ss,nl,ns) 1
IA= 1 1 2880 5760 B8-BIT TYPE:MUAO:AFLG0044 /FILE:
Ia= 1 1 2880 5760 8-BIT TAPE:MUAO:FLGO0044_01 /FILE:

TAPE ID: FLGO0044_01

RECORD COUNRT ON FILE NUMBER 2

RECORDS 1 TO
RECORDS 44 TO

43 HAVE RECORD LENGTHS OF 512 BYTES

2923 HAVE RECORD LEKGTHS OF 5760 BYTES

FORMATTED IPSYS LABEL INFORMATION

PROJECTION=*'SINU’
LATITUDE RANGE='

TARGET='ARIEL'
RADIUS="' 579.00 579.00 579.00°

-90.00000000090, 90.0000000000"

LONGITUDE RANGE=' ~180.0000000000, 180.0000000000C°

MAP SCALE=' 0.06250000000

MAP ROTATION=’

PROJ TRAKSLATION='

CENTER LONGITUDE=" 0.0000000000,"

I 0.0000000000," NEW_POEE_LATITUDE=' g.0000000000,7
NEW POLE LONGITUDE=

' 0.0000000000,"
-1439,99841, -2880.00000°

POSIEIVE_LONGITUDE=’EAST'

PROCESSING HISTORY

@ 1-0CT-50 MOSAIC
g 1-0CT-90 MOSAIC
@ 22-0CT-90 TAPEIN
@ 22~-0CT-30 TAPOUT

TEXT INFORMATION

inited Picture_No: to{nl,ns)28805760 Input{sl,ss,nl,ns) 1

updated Picture_No: to{nl,ns})28805760 Imput(sl,ss,nl, ns) 1
IA= 1 1 28890 5760 8-BIT TYPE:MUAO:AFLG0044 /FILE:
IA= 1 1 2830 5760 3-BIT TAPE:MUAO:FLGOG44_01 J/FILE:

1

1

1

1

114405760 TOP=Y
116005760 TQP=Y

114405760 TOP=Y
11440576C TOP=Y

Aiwbren DIM

m:""fhojc’:

Ariel

=



DEVICE: MUAD: TAPE ID: FLGO044 01
RECORD COUNT ON FILE NUMBER 3

RECORDS 1 ToO 43 HAVE RECORD LENGTHS OF 512 BYTES
RECORDS 44 TG 2923 HAVE RECORD LENGTHS OF 5760 BYTES

FORMATTED IPSYS5 LABEL INFORMATION

TARGET='UMBRIEL’
RADIUS=’ 586.00

90.0000000000°

180.0000000000'
CENTER_LONGITUDE="'
NEW_POLE_LATITUDE="'

PROJECTION="'SINU’

LATITUDE_RANGE=' -90.0000000000,
LONGITUDE RANGE=’ —-180.0000000000,
MAP SCALE=’ 0.06250000000°

MAP ROTATION=' 0.0000000000, *
NEW POLE LONGITUDE=' 0.0000000000,

PROJ TRANSLATION=' -1439.99841, -2830.00000"
POSITIVE LONGITUDE='EAST’

PROCESSING HISTORY TEXT INFORMATION

1-0CT-90 MOSAIC inited Picture_No:

586.00 586.00"

0.0000000000,"
0.0000000000,"

to(nl,ns})28805760 Input(sl,ss,nl,ns) 1

e
@ 1-0CT-30 MOSAIC updated Picture No: to{nl,ns)28305760 Input(sl,ss,nl,ns} 1

@ 22-0CT-90 TAPEIN IA= 1 1 2380 5760
g 22-0CT-90 TAPOUT IA= 1 1 2880 57640

DEVICE: MUAO: TAPE ID: FLG0044_01

RECORD COUNT ON FILE NUMBER 4

RECORDS
RECORDS

1 TO
44 TO

43 HAVE RECORD LENGTHS OF
2923 HAVE RECORD LENGTHS OF

512 BYTES
5760 BYTES

FORMATTED IPSYS LABEL INFORMATION

TARGET='TITANIA"
RADIUS=’ 790.00
90.0000000000"
180.00000C0000
CENTER_LONGITUDE="
NEW_POLE_LATITUDE="'

PROJECTION='SINU’

LATITUDE_RANGE=' =90.0000000000,
LONGITUDE_RANGE=* -180.00000000400,
MAP_SCALE=’  0.06250000000°
MAP_ROTATION=’ 0.0000000000, "
FEW_POLE_LONGITUDE=' 0.0000000000,*

PROJ _TRANSLATION='  -1439,99841, -2880.00000'
POSITIVE_LONGITUDE=’EAST'

PROCESSING HISTORY TEXT INFORMATION

1-0C€T-90 MOSAIC inited Picture_No:

8-BIT TYPE:MUAO:AFLG0044
8-BIT TAPE:MUAO:FLGO044_01

JFILE:
JFILE:

790.00 790.00"

0.0000000000,"
0.0000000000,°

to(nl,ns)28805760 Input(sl,ss,nl,ns)

e 1
@ 1-0CT-90 MOSAIC updated Picture No: to(nl,ns)28805760 Input(sl,ss,nl,ns} 1

g 22-0CT-9%0 TAPEIN IA= 1 1 2880 5760

g 22-0CT-%0 TAPOUT TIA= 1 1 2880 5760

8—BIT TYPE:MUAO:AFLG0044
8—BIT TAPE:MUAQO:FLG0044 01

/FILE
/FILE:

1

1

1

1

114405760 TOP=Y
116005760 TOP=Y

114405760 TOP=Y
116005760 TOP=Y

L/M6Y1€

7?f¢hin



DEVICE: MUAD: TAPE ID: FLG0044_01

RECORD COUNT ON FILE NUMBER 5
RECOQORDS 1 10 43 HAVE RECORD LENGTHS QF 512 BYTES
RECORDS 44 T0 2923 HAVE RECORD LENGTES OF 5760 BYTES

FORMATTED IPSYS LABEL INFORMATION

TARGET='OBERON'

PROJECTION='SINU' RADIUS=' 762.00
LATITUDE RANGE=' -90.0000000000, 90.,0000000000°
LONGITUDE RANGE=' —180.0000000000, 180.,0000000000°
MAP SCALE=’ 0.06250000000° CENTER LONGITUDE='

MAFP_ROTATION=" 0.0000000000, NEW_POLE_LATITUDE='
NEW_POLE_LONGITUDE=’ 0.0000000000, "
PROT TRANSLATION='  -1439.99841,  —2880.00000°

POSITIVE LONGITUDE="EAST'

PROCESSING HISTORY TEXT INFORMATION

762.00 762.00°

0.0000000000, "
0.00000000600,"

@ 1-0CT-90 MOSAIC inited Picture No: to(nl,ns)28805760 Input(sl,ss,nl,ns) 1
g 1-0CT-90 MOSAIC updated Picture_ No: toini,ns)28805760 Input{sl,ss,nl,nsl 1
@ 22-0CT-90 TAPEIN IA= 1 1 2880 5760 8-BIT TYPE :MUAU:AFLG0044 /FILE:
@ 22=-0CT-90 TAPOUT IA= 1 1 2880 5760 8-BIT TAPE:MUAO:FLG0O044 01 /FILE:
*#%* END *** 17:04(connect) 3:29.33(cpu) 14645(1/0) 184 (faults}

1

1

114405760 TOP=Y
116005760 TOP=Y

Obe
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USGS Tape File Array Format

Magnetic tapes are 9 track with a density of 800, 1600, or 6250 BPI.
The track type and density should be clearly labeled on the tape reel
face.

A magnetic tape will contain one or more array files separated by
end-of-file marks (EOF). The last file on a tape is indicated by
two EOF’s in succession at the end of the file. Contained within a
file are a series of records separated by inter-record gaps.

LABEL FORMAT
The first part of each file may contain label information. Flagstaff
presently has two label formats: the "new" format has 512 byte
records and the "old" format has 72 byte records.

New format: Labels have the following 16-bit words in the first record.

Word 1 number of lines
Word 2  number of samples
Word 6 format code: 8 = B-bit integer
16 = 16-bit integer
32 = 32-bit real i
Word 9 number of 256 word (512 byte) records used for labels,
all of which precede the first data record.

0ld format: Labels with 72 byte records contain the number of
lines (NL) and the number of bytes per line (NB) in the first
record. Decode them by READ ( ), NL, NB with FORMAT (T33,214).

DATA FORMAT
Data records are unblocked. For each line in an array there is a
corresponding physical tape record separated by inter-record gaps.
The number of lines in an array equals the number of data records
in a file. For 8-bit data (8 bits per array element) the number
of samples in the array will equal the number of bytes in the
record. For 16-bit data (16-bit integer word per element) the
number of samples in the array will equal the number of bytes in
the record divided by two. It should be noted that on some computers,
there may be a slight incompatibility in how 16-bit integer records
are read in from tape. If the computer you are using has IBM
compatible tape units then you will need to swap the two bytes
which make up the 16-bit word before using 16-bit integer words.
If the image array pixels are 32-bit floating point values, then
swap bytes: 1 2 3 4 4 3 2 1.



APPENDIX B

IMAGE LABELS

Image files in the PICS system contain label information
located at the beginning of the file. These labels contain
pertinent information about the jmage. These labels describe the
size of the image array, in lines and samples; the type of image
data, 8-bit unsigned integer, 16-bit integer, or 32-bit floating
point files; SPICE information such as viewing geometry and
camera conditions, and processing history text. A user can
interrogate and modify the image labels with the LABELS program.

PICS labels exist on both disk and magnetic tape files. On
disk files, they occupy 512-byte blocks at the start of the file.
The home block, the first block in an image f£ile, contains a
parameter indicating the number of 512-byte blocks vhich make up
the labels. On magnetic tape, the labels are contained in
512-byte records at the beginning of the file. ‘These records are
exact copies of what would be found on a disk file. ...

Image labels are divided into four sections; there is a home
block section, a histogram section, 2 keyvord label section, and
a processing history section. The tables shown belov give
descriptions of the contents and permitted values of each label
section.

LABEL SECTIONS

SECTION 1 - The Home block. This section is contained in the first
512-byte block of an image file. It contains information about
the image contained in the file, and contains pointers to the
other label sections within the file. The format of this block
is binary and a detailed description is provided in  the
description the home block, shown below.

SECTION 2 - The Histogram section, disk blocks 2 to M. These blocks
hold the histogram of the image. These blocks may be empty, but
'DISKLO’ subroutine will reserve two blocks when labels are
initialized. The histogram area consists of 256 bins with each
bin a VAX 32-bit long word. The histogram is normalized for
16-bit and 32-bit data. The RMIN and RSCL parameters in the home
block section, shown belovw, specifies the normalization
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coefficients.

SECTION 3 - The Keyword label section, disk blocks M+1 to N. The
Keyword label area contains information necessary to describe and
process an image. Keywords contaln information such as mission,
spacecraft number, picture number, camera, target, exposure time,
spectral infermation, geometry information, camera state, resegu
locations, and other processing information. Keyvords take the
form: KEYWORD=’xxxxxxxxx’, where keyword indicates the type of
information and xxxxxx contains the value of the keyword. The
keyvords and associated information are ASCII character strings.
Keywords are separated by at least one blank character and the
information associated with a keyword is always contained within
quotes. A description of permitted keywordS can be found in the
keywvord label section shown below.

SECTION 4 - The processing history section, disk blocks N+1 te 0.
This section 1is reserved for processinng history text. Each
program that creates an output image file copies the label
information from the input file to the output files and appends a
processing text entry to the history text. Processing history
text will consist of an ASCII character string of varying length
not to exceed 250 characters. The first 20 characters of the
processing history have a specific format as outlined below:

@ dd-mmm-yy program (any ascii string)

character 1 '@’ indicates begining of history text string

character 2 blank character

characters 3-11 dd - day of year, mmm - month s+ YY - year

characters 13-19 name of program which processgas dimage file

characters 20-n short descriptive text of program processing
parameters
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Description of First Label Block (Home Block)

1 Number of lines in image array
2 Number of samples in image array
3 Number of disk blocks/line
4,5 Exclude value (indicates non-valid or empty value)
6 Bit type or format code
8 = B-bits/pixel 2 = 32-bits/pixel (integer)
16 = 16-bits/pixel 3 = 64-bits/pixel (complex)
32 = 32-bits/pixel 4 = G4-bits/pixel (real)
6 = 6-bits/pixel 5 = formatted numbers
1l = ascii data

7 File type of disk file:

1 - image array 5 = parallel

2 = mosaice 6 = matrix

3 = map 7 = card images

4 = serial vector 8 = text
8 Block length of disk in 16-bit words (256 for VAX)
9 Total number of label bleocks reserved at beginning

of disk file.
10 Number of arrays in file
11 Histogram format code (same codes as word 6;
normally 32)

12 Pointer to first block of histogram area
13 Number of disk blocks reserved for histogram area
14 Number of words used in histogram area
15 Pointer to first block of keyword labels  jo-
16 Number of disk blocks reserved for keyword labels
17 Number of words used in keyword labels
18 Pointer to first block or processing history labels
1% Number of disk blocks reserved for processing history
20 Number of words used in processing history labels -
21 Starting line position of frame

This parameter is generated by a tape to disk program
vhen a sub-image is transferred to disk from tape

22 Starting sample position of frame
This parameter is generated by a tape to disk program
when a sub-image is transferred to disk from tape

23 Blocking factor on tape. This field contains the number
of line records per physical tape record. The last
physical record may be different in length from the
other records because there may not be an even multiple
of line records in the file

24-30 These words are reserved for future use

31,32 Mean value of data without zero (real number)

33,34 Sigma value without zero (real number)

35,36 Mean value with zero included {real number)

37,38 Sigma value with zero included (real number)

39 Index location of lowest non-zero value in histogram
40 Index location of highest value in histogram

41 Index location of histogram peak



IMAGE LADELOS

42
43,44

45,46
47-255

Pave B-4

Spare word reserved for future use

RMIN: minimum value of scaled histogram {0 for 8-bit)
{real number)

RSCL: scaling factor of histogram (1.0 for B-bit)
(original value = RMIN + dn*RSCL)

These words are reserved for future use.



1MAGE LABELS Page B-2

Keyword Label Section

Variable Description and Range

A ———— - T Y W Ty T == - ——— — e e e e e et

CAL_TARGET CODE Planet system code:
(J = Jupiter, § = Saturn, U = Uranus,

N = Neptune)
CAMERA Voyager: WA = Camera A, Wide angle
NA = Camera B, Narrow angle
Viking: 4 = Spacecraft 1, camera B
6 = Spacecraft 2, camera B
7 = Spacecraft 1, camera A
8 = Spacecraft 2, camera 4
Mariner: A = Camera A, Vide angle
B = Camera B, MNarrov angle
CAMERA_ANGLES Declination, right ascension and twist angle

of camera in earth mean equatorial 1950 coordinate
system (EME1950) in degrees !
CAMERA_STATE 1 Voyager: Scan Rate of camera

(permitted values: 1, 3, 7)

Viking: Light flood condition of camera

(0 = flood off, 1 = light flood gn).

CAMERA STATE_2 Voyager: (shutter mode indicator)
{0 = Normal shutter mocd)
(1 = Vide angle BSIMAN or BOTSIM shutter mode)
Viking: Camera gain state -
(1 = high gain, 0 = low gain)

CAMERA STATE 3 Voyager: Gain state condition of camera
- ' (alvays contains the number 1)
Viking: DC offset condition
(1 = offset on, 0 = offset off)

CENTER LATITUDE Center latitude of projection when used
(-90,90 Degrees) v

CENTER_LONGITUDE Center longitude of projection when used
{(-360,360 Degrees)

DATUM Base elevation of topographic image (kilometers)

DISTANCE Distance from the planet in km/pix (used only
for the point perspective projection POIN)

ECCENTRICITY Eccentricity of planet, also known as
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ellipticity.

EXPOSURE_TIHE Exposure time of camera, (Voyager units are
in seconds Viking units are in milli-seconds)

FRAME ID Image identifier (FDS for Voyager,
FSC for Viking, Etc.)

GMT Time of exposure in greenwich mean time
(year:day:hour:min:sec) in the following
format: YYYY:DDD:HH:MM:SS

JULIAN DATE Time of exposure in decimal julian days
(ephemeris time)

LATITUDE RANGE Latitude range used to create image (-90,90 degrees)
for non-rectangular projectiens, the corner
latitude, longitude will not necessarily be within
the lat,lon range given because the smallest
rectangle that vwill contain the lat,lon boundaries
will include some area outside that range.

LEVEL A specific group of programs have been run on a
particular image or mosaic.

LONGITUDE_RANGE Longitude range used to create image
(-360,360 degrees)

MAP_ROTATION Clockwise rotation of north (0,360 degrees)

MAP_SCALE Scale in kilometers/pixel or deQ%Eés/pixel
depending on projection.

MATCH_POINTn Up to 9 sets of conjugate (matching) points
between two LEVEL 1 images used by JIGSAW to
update the camera angles. The points are
stored in the following order: 1line, sample
of image 1, FSC of the overlapping image,
and line and sample of the matching point on
the overlapping image.

MISSION Mission name (MARINER, VIKING, VOYAGER,
LANDSAT, NOAA, GALILEO)

NEW_POLE_LATITUDE New pole latitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-90,90 degrees)

NEV_POLE_LONGITUDE New pole longitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-180,180 degrees) ’

NO_CAHERA_STATE Number of camera states to be listed in the
keyword label area.
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PATH Path number used in LANDSAT, Thematlc mapper
and other earth orbiting spacecraft

PHOTO_RAD_POINTn Up to 8 points that designate bland areas in
the image that can be used for correcting
brightness errors after radiometry and
photometry corrections have been made. The
order is lat,lon,line,samp vhere line,samp
is the position in the raw image.

PICTURE_NO PICNO for VIKING and VOYAGER

PLANET ANGLES Declination, right ascension and rotation spin
angle of planet in EME1950 in degrees

POSITIVE_LONGITUDE The direction of positive longitude
{WEST or EAST)

PROJECTION Four letter code for a map projection,
CODE PROJECTION
ALBE Albers conical equal-area
LAMA Lambert azimuthal equal-area
LAMB Lambert conformal
MERC Mercator
ORTH Orthographic
POIN Point perspective
POLA Polar stereographic
POLY Polyconic 3
SIMP Simple cylindrica ox
SINU Sinusoidal "
TRAN Transverse mercator

PROJ_TRANSLATION Offset of the top left cornmer of line 1,
sample 1 relative to the origin of the map
projection

RADIUS Radius of target in kilometers (3 values -
major equatorial axis, minor equatorial axis
and the polar axis)

RAW_TIE POINTn Up to 9 ground control points used to update
camera angles. The order is lat,lon,line,samp,
radius where line,samp is the position in the
rav image and radius is the local radius in km
if known.

RESEAUS Line,sample, type,wveight(1.0 or 0.0)
quadruplets of reseau locations
{2F7.1,11,F4.1)

ROW Row number of LANDSAT, Thematic mapper and
other earth orbiting spacecraft



APPENDIX J

GEOMETRIC DEFINITION OF A PIXEL IN PICS

The purpose here is to describe the spatial or geometric
definition of a pixel used in the PICS digital products and softvare
provided by the USGS in Flagstaff. A broad range of factors enters
into this question. For example, is a pixel to be conceived of as a
point or as an area. The point definition would be most convenient,
for instance, when dealing with coordinate grid overlays. This
results in an odd number of pixels across a map that has an even
number of spatial increments. For changing scales (for instance by
even povers of 2) this definition becomes a problem. In this case it
makes more sense to treat a pixel as a finite area. Then an even
number of pixels covers an even number of spatial increments and
decreasing/increasing scales by & pover of 2 becomes trivial.
However, grids now fall between pixels, at least in a mathematical
sense. Their treatment in the generation of hardeopy therefore
becomes an issue.

Tt was decided that the area concept of a pixel was the “better
choice; we would have to live with the assymmetries introduced in
things like cartographic grids. There are various solutions: (1) use
two pixels for the width of a grid line, (2) stagger grid pixels
back-and-forth across the mathematical position, (3) use a convention
vhereby grid lines are systemmatically drawn offset from their
mathematical position.

The next issue is the conversion between integer coordinates and
real coordinates of the pixel mesh. Ve adopt the convention that
pixels are numbered (or named if you like) beginning in the upper left
corner with line 1, sample 1 (pixel 1,1); lines increase downwvard;
_samples increase to the right. (Even this is not a universal
standard; some astronomical systems begin, perhaps more logically, in
the lover left corner.) There are three reasonable possibilities for
aligning a real, or floating point, coordinate system vith the pixel
‘mesh: the coordinate 1.0, 1.0 could be the upper left, the center, or
_the lower right of pixel 1,1. The convention historically used for
geometric calibration files (reseau positions) and also used in the
Multimission Image Processing Laboratory at the Jet Propulsion
Laboratory, is that the center of the pixel is defined as its location
in real coordinates. In other words, the real coordinates of the
center of pixel 1,1 are 1.0, 1.0. The top left corner of the pixel is
.5, .5 and the bottom right corner is 1.49999..., 1.,499999. The
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bottom and right edge of a pixel is the mathematically open boundary.
This is the standard adopted in the PICS software and its digital
products.

_ Cartographic conventions must also be defined. Many of our
digital products are Iin some map projection with an associated
latitude and longitude range. The projection representation of a
pixel 1is mathematically open at the increasing (right and lowver)
boundaries, and mathematically closed at its left and  upper
boundaries. An exception oceurs at the physical 1limits of a
projection; the lower boundary of the Jlovest pixel is closed to
include the limit of the projection (e. g. the south pole). In the
case of a rectangular projection such as a Mercator or a Simple
Cylindrical, the left edge of pixel 1,1 is labeled with the left end
of the longitude range and the right edge of the right most pixel is
labeled with the right end of the longitude range. For example, if a&n
image is in 8 Simple Cylindrical projection with a longitude range of
-180.0 to +180.0, & latitude range of -90.0 to +90.0 and a scale of
one degree/pixel, the image will have 180 lines and 360 samples. The
latitude and 1longitude of the top left corner of pixel 1,1 is 90.0,
180.0. (if the planet has positive longitude to the west). The
latitude and longitude of the bottom right corner of pixel 180,360 is
"90!0’ -180.0-

Coordinates of Pixel 1,1

longitude 180.0 179.00001
latitude line " s
90,0 == —=mmmmmmmmmmn - = .5
+
(1.0,1.0)
89.00001 = —mmmommemememe - -- 1.49999
]

sample .5 1.49999

Finally, we must select a convention for drawing grid 1l1ines for
various cartographic coordinates on planetary images and maps. The
convention used in PICS is that a grid line is drawn in the -pixels
that contain its floating point value until the open boundary is
reached and then an exception is made so that the outer range of
latitude and longitude will always appear on the image. This means,
in the example given above, a 10 degree grid would start on pixel 1
and be drawn on every tenth pixel (11,21,31,...) until the open
boundavy is reached. Then the line would be drawvn on the pixel
previous to the open boundary (line 180 instead of line 181, or sample
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360 instead of 361).
To summarize, the PICS conventions are:
1. Pixels are treated as areas, not as points.

2. The integer coordinates begin with 1,1 (read "line 1, sample 1")
for the upper-left-most pixel; lines increase downward; samples
increase to the right.

3. Integer and floating point image coordinates are the same at the
center of a pixel.

4, Grids will be drawn in the pixels that contain the floating point
location of the grid lines except for open boundaries, which will be
dravn to the left or above the open boundary.
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URANIAN SATELLITES MDIMS ON TAPES

THIS DATA SET CONSISTS OF ONE TAPE. THE TAPE IS 9-TRACK, 6250 BPI
BINARY, WITH 5 FILES OF DATA CONTAINED. THE TAPE WAS CREATED ON AN
IBM COMPUTER. SUPPORT DOCUMENTATION, CONTAINED IN THE DATASET CATALOG

SHOULD BE SENT WITH THE TAPE. THE D AND C NUMBER IS LISTED BELOW.

D# cH# FILES

D-107968 C-031723 5
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uations i i d_ longitu of a3 given pigel (LINE d SAMPLE

These equations are for the Sinusoidal Equal Area projection and give the
latitude and longitude on degrees of the center of a desired pixel. The enclosed
Appendix J "Geometric Definition of a Pixel" contains detailed information
pertaining to latitude and longitude of a pixel.

Latitude = ( -(PROJ_TRANSLATION(1)) - LINE + .5 ) x MAP_SCALE

(-(PROJ_TRANSLATION(2)) - SAMPLE + .5)
Longitude = —--eeommmm oo x MAP_SCALE
COSINE (Latitude)

The following is an explanation of each variable in the equations:

Latitude The latitude of the center of the LINE pixel.
Longitude The longitude of the center of the SAMPLE pixel.
LINE and SAMPLE This is the line and sample location of a specific

pixel on the image file. Pixel locatjons are defined
by whole numbers.

Miranda, Ariel, Umbriel, Titania, Oberon

PROJ_TRANSLATION(1) -1439.99841
PROJ_TRANSLATION(2) -2880.
MAP_SCALE 0.0625

(This information can be found in the text of the
enclosed half tone hard copy for each file and the
sample data dump.)



*** PROGRAM: COUNT *** VERSION: 1l0-AUG-8%9 PROCESSING DATE: 27-NOV-90 09:47:25

DEVICE: MUBO:

TAPE ID: 'FLGOO46_01

RECORD COUNT ON FILE NUMBER 1
RECORDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BITES
RECORDS 44 To 2923 HAVE RECORD LENGTHS OF 35760 BYTES

FORMATTED IPSYS LABEL INFORMATION

MISSION='VOYAGER'

FRAME ID=‘ 2684630°

CAMERA= ‘WA’

CAMERA STATE 1='1 :1 SCAN RATE’
CAMERA_STATE_3='l (LOW GAIN}'
NO_CAMERA STATE='3’
PROJECTION='SINU’

LATITUDE_RANGE='—90.0000000000, 50.

SPACECRAFT NO=' 2’
TARGET='MIRANDA'
CAL_TARGET_CODE='U’
CAMERA_STATE_2=''
EXPOSURE TIME=' 0.4800'
PICTURE No=r1718U2-001"
RADIUS=" 242.00 242.00 242.00°
0000005000~

LONGITUDE_BANGE='—180.0000000000, 180.0000000000°

MAP_SCALE:'0.06250000000'
JULIAN DATE=' 2446455.204504"

CENTER_LONGITUDE=’0.0000000000’
SYSTEM='2000"

CAMERA ANGLES='’ 17.972 244.441 296.941"

PLANET ANGLES=' -11.220 259.215 355.850°'
SPACECRAFT_VECTOR=’' 12477. 26062, ~-9419.°

SUN VECTOR="' 583133433, 2568172856. 1117089662, °

WAVE_LENGTH='2 (CLEAR }'
NEW POLE LATITUDE=‘0.00000000000’

MAP_ROTATION='0.0000000000'
NEW PDLE_LONGITUDE='0.0000000000'

PROJ TRANSLATION='-1439.99841, ~2880.00000"

POSIEIVE_LONGITUDE:’EAST'

PROCESSING HISTORY TEXT INFORMATION

g§—DEC-86 MIPLRF 01/28/86 AREA:
§-DEC—86 MIPLRF FROM=W1:2684630.1
23-MAR—-87 SPICELAB SOURCE = MED

RESEAUS

1 1 800 800 LINC: 1.0 SINC: 1.0

26-MAR-87 REMRX 01-MAR-87 BOX SIZE 9 %X 9

e

e

a

@

@ 26-MAR-87 RADCAL 01-MAR—&7 AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0
@ 26-MAR-87 RADCAL W0=0.8465E+03 EXP=0.4800E+00 GAIN= 1.0 OFF= 0.0 OFFT= 0.0
@ 30-MAR-87 Bl6MAD 14—-JAN-86 AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0
€ 30-MAR-87 B16MAD MULL,ADD: 0.80000 0.00000

@ 30-MAR-87 TRIM 01~MAR-87 AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0
@ 30-MAR-87 TRIM Top,Bottom,Left,Right: 31 20 20 20 filled with 0

@ 30-MAR-87 GEOM {Rows,Columns): 1] 0 T-file: WORK2:TFILE.DAT

@ 30-MAR-87 SUNANG 12/01/86 AREA: 1 1 248 682 LINC: 1.0 SINC: 1.0
@ 30-MAR-87 B1l6MAD 14-JAN-86 AREA: 1 1 246 682 LINC: 1.0 SINC: 1.0
@ 30-MAR-87 Bl6MAD MULL, ADD: 1.46300 0.00000

@ 1-APR-87 DEMAGD 17-wov-86 AREAL: 1 1 492 1364 LINC: 1.0 SINC: 1.0
@ 1-APR-87 DEMAGD Double the original by averaging.

@ 1-APR-87 DEMAGD 17-NOV-86 AREA: 1 1 984 2728 LINC: 1.0 SINC: 1.0
@ 1-APR-&7 DEMAGD Double the original by averaging.

@ 1-APR-87 DEMAGD 17-NOV-86 AREA: 1 1 1268 5456 LINC: 1.0 SINC: 1.0
@ 1-APR-87 DEMAGD Double the original by averaging.

@ 2-APR-87 MASK 15-APR-86 AREA: 1 1 1968 5456 LINC: 1.0 SINC: 1.0
@ 2-APR-87 MASK MIN,MAX: 2 2

@ 4-APR-87 Bl6MAD 14-JAN-86 AREA: 1 1 1968 5456 LINC: 1.0 SINC: 1.0

Miend o,

MD



@ 4-aPR-87 Bl6MAD MUL1,ADD: 0.66500 0.00000

@ 15-AFR-87 DSK2ZDSK 28-JUL-86 AREA: 1 1 1968 5452 LINC: 1.0 SINC: 1.0

@ 6-JUN-87 *** FLTL6B *** 10-JAN-86 AREA: 1, 1, 1963, 5452 LINC:l sIncC:1

@ 6-JUN-87 TYPE=HPF LINE= 151 SAMP= 151 LOW= 1 HIGH= 32767 NORM= 16384.0
@ 9-JUN-87 MAPMOS inited to(nl,ns)14415761 Input{sl,ss,nl,ns) 524 114455452
@ 9-JUN-87 MAPMOS updated to{nl,ns)14415761 Input(sl,ss,nl,ns) 401 114445764
@ 9-JUN-87 B16MAD 14-JAN-86 AREA: 1 1 1441 5761 LINC: 1.0 SINC: 1.0

@ 9-JuN-87 BL6MAD MULI,MUL2,ADD: 1.00000 1.00600-16384.00000

@ 23-JUN-87 MAPMOS updated toi{nl,ns)14415761 Input({sl,ss,nl,ns) 274 114415761
@ 23-JUN-87 *** FLT16B *** 10-JAN-86 AREA: 1, 1, 1441, 5761 LINC:1 SINC:l

@ 23-JUN-87 TYPE=LPF LINE= 251 SAMP= 251 LOW= 1 HIGH= 32767 NORM= 16384.0
@ 23-JUN-87 B16MAD 14-JAN-86 AREA: 1 1 1441 5761 LINC: 1.0 SINC: 1.0

@ 23-JUN-87 Bl6éMAD MULL,MUL2,ADD: 1.00000 1.00000-16384.00000

@ 28-SEP-90 BT2BT  15-MAR-87 AREA: 1 1 1441 5761 LINC: 1.0 SINC: 1.0

@ 28-SEP-90 BT2BT Obit: 8 Ibit:16 (mul,add}: 0.05000 ~20.00000

g 15-0CT-920 GEOM (Rows,Columns | : 0 0 T-file: TFILE

@ 21-NOV-90 TAPEIN Ia= 1 1 2880 5760 8-BIT TYPE:MUBO:AFLGO046 /FILE:
@ 21-NOV-90 TAPOUT Ia= 1 1 2880 5760 8-BIT TAPE:MUBO:FLG0046_01 /FILE: 1
DEVICE: MUBO: TAPE ID: FLGO046_01

RECORD COUNT ON FILE NUMBER 2

RECORDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BYTES

RECORDS 44 TO 2923 HAVE RECORD LENGTHS OF 5760 BYTES

FORMATTED IPSYS LABEL INFORMATION

MISSION='VOYAGER’ SPACECRAFT_NO=' 2'

FRAME ID=’ 2684340’ TARGET=’ARIEL’

CAMERA='NA’ CAL TARGET_CODE='U~’

CAMERA STATE l='1 :1 SCAN RATE' CAMERA_STATE_2=''

CAMERA STATE 3='1 {(LOW GAIN)' EXPOSURE_TIME=' 3.8400’
NO_CAMERA_STATE='3' PICTURE NO='1548U2-001"
PROJECTION='SINU’ RADIUS='580.0"

ECCENTRICITY="'0.000000"'

LATITUDE_RANGE=/-90.0000000000,  90.0000000000"
LONGITUDE_RANGE=‘-180.0000000000, 180.0000000000"

MAP_SCALE='0.06250000000" CENTER LONGITUDE=’0.0000000000"
JULIAN_DATE=' 2446455.110625' SYSTEM='1850"'

CAMERA_ANGLES=' 8.759 253.580 267.537’

PLANET ANGLES=' -14.852 256.499 333.579’

SPACECRAFT_VECTOR=' 46394. 156570.  -25261.°

SUN_VECTOR=' 583250959. 2568166903. 1116999027."

WAVE_LENGTH='l (VIOLET)' MAP ROTATION='0.0000000000"’
NEW_FOLE_LATITUDE=/0.00000000000" NEW_POLE_LONGITUDE='0.0000000000"
PROJ_TRANSLATION='-1439.99841,  -2880.00000’

POSITIVE LONGITUDE='WEST’ RESEAUS

RAW TIE_POINT3=' -31.434, 85.269, 104.000, 541.000’

RAW TIE_POINTS=’ -43.358,  37.502, 346.000, 458.000”

PROCESSING HISTORY TEXT INFORMATION

@ 12-JUN-86 MIPLRF 01/28/86 AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0

@ 12-JuUN-86 MIPLRF FROM=2684340.1
@ 12-JUN-86 FINDRX 14-APR-86

1
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DEVICE: MUBO:

RECORD COUNT ON FILE NUMBER 3

RECORDS 1 TO

@ 12-JUN-86 REMRX 16-APR-86 BOX SIZE 5 X 5

@ 12-JUN-86 RADCAL 06/06/86/ AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0

@ 12-JUN-86 RADCAL W0=0.5289E+02 EXP=0.3840E+01 GAIN= 1.0 OFF= 0.0 OFFT= 0.0
@ 12-JUN-86 GEOM {Rows ,Columns) : 0 T-file: 1548T.DAT

@ 14-JUN-86 GEOM (Rows,Columns): 0 T-file: DUB2:1548FP.DAT

@ 14-JUN-86 *** FLT16B xa* 10-JAN-86 AREA: 1, 1, 1934, 1934 LINC:1 SINC:1

@ 14-JUN-86 TYPE=HPF LINE= 101 SAMP= 101 LOW= 50 HIGH= 10000 NORM= 5000.0
@ 17-JUN-86 MASK IMIN= 2 IMAX= 2

A 17-JUN-86 MOSAIC OVERLAY MODE

@ 17-JUN-86 MOSAIC SL:S55 1 1 INPUT SL:SS:NL:NS 1 1 1934 1934

@ 17-JUN-86 MOSAIC OVERLAY MODE

@ 17-JUN-86 MOSAIC SL:SS 1 1 INPUT SL:5S5:NL:NS 1 1 1934 1934

g 26-JUN-86 #%%* PLT16B *** 10-JAN-86 AREA: 1, 1, 1934, 1934 LINC:1 SINC:1

@ 26-JUN-B6 TYPE=LPFZ LINE= 5 SAMP= 5 LOW= 100 HIGH= 10000 NORM= 16384.0
@ 25-SEP-90 BT2BT 15-MAR-87 AREA: 1 1 1934 1934 LINC: 1.0 SINC: 1.0

@ 25-SEP-90 BT2BT Qbit: 8 Ibit:16 {(mul,add): 0.02550 0.00000

@ 26-SEP-90 GEOM {Rows ,Columns}: 0 T-file: TFILE

@ 27—-8EP-20 STRETCH 07-JUL-89 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0

@€ 27-SEP-920 STRETCH MAF INPUT,OUTPUT: o, 0: 80, 0: 191, 255: 255,
@ 21-Nov-80 TAPEIN IA= 1 1 23380 5760 8-BIT TYPE:MUBO:AFLGO0046& /FILE: 1
@ 21-NOV-90 TAPQUT IA= 1 1 2880 5760 8-BIT TAPE:MUBO:FLG0046_01 /FILE: 1

TAPE ID: FLGOO46_01

43 HAVE RECORD LENGTHS OF 512 BYTES

RECORDS 44 TO 2923 HAVE RECORD LENGTHS OF 5760 BYTES

FORMATTED IPSYS LARBEL INFORMATION

MISSION='VOYAGER'

FRAME_ID=' 2682545
CAMERA='NA’

CAMERA_STATE_1='5 :1 SCAN RATE’
CAMERA STATE 3='1 (LOW GAIN)'

NO CAMERA_STATE='3’
PROJECTION='SINU’

SPACECRAFT_NO=' 2
TARGET=’UMBRIEL’
CAL_TARGET_CODE='U’
CAMERA_STATE_2="'
EXPOSURE_TIME=’ 1.9200'
PICTURE_KRO='0473U2-001’

LATITUDE_RANGE=’—90.0000000000, 90.0000000000"
LONGITUDE RANGE='-180.0000000000, 180.0000000000°

MAP_SCALE='0.06250000000’
JULTAN DATE=’ 2446454.513403’

CENTER_LONGITUDE='0.0000000000’
SYSTEM='1850"’

CAMERA ANGLES=' -10.163 286.359 202.726"
PLANET ANGLES="' -14.880 256.587 232.753°
SPACECRAFT_VECTOR=' —291539. 991807. 185634.°7

SUN_VECTOR=' 583297788,
WAVE_LENGTH='0 (CLEAR )’
NEW FOLE LATITUDE=’0.00000000000'

2568224182.

1116766007.7
MAP_RDTATION=’0.0000000000'
NEW POLE_LONGITUDE='0.0000000000'

PROJ TRANSLATION='-1439.99841, -2880.00000°

POSITIVE LONGITUDE='WEST’
RAW_TIE_POINT1=' -50.000, 0.000,
PROCESSING HISTORY TEXT INFORMATION

@ 4-JUN-86 MIPLRF 01,/23/86 AREA:
@ 4-JUN-86 MIPLRF FROM=2682545.1

RESEAUS
453.000, 343.000°

1 1 800 800 LINC: 1.0 SINC: 1.0

255:

L&wbrﬂf’



4-JUN-86 FINDRX 14-APR-86
4-JUN-86 REMRX

4-JUN-86 RADCAL 0i/15/86/ AREA:

EOHHEDDOAOERROEEER B EODE M DED’

2-DEC-87 *x% FLTLEB **%* 10- JAN—86 AREA: 1, 1, 467, 467 LINC:1 SINC:1
2-DEC-87 TYPE=LPF LINE= 3 SAMP= 3 LOW= 1 HIGH= 32767 NORM= 16384.0
26—-SEP-90 BT2ZBT 15-MAR-87 AREA: 1 1 467 467 LINC: 1.0 SINC: 1.0
26-SEP-90 BT2BT Obit: 8 TIbit:16 (mul,add}: 0.12750 -191.25000
27-SEP-90 GEOM (Rows,Columns}): 0 0 T—-file: TFILE
27-SEP-90 STRETCH 07-JUL-89 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0
27~-SEP-~90 STRETCH MAP INPUT,QUTPUT: 0, 0: 64, 0: 191, 255:
21-NOV-90 TAPEIN IA= 1 1 2880 5760 8-BIT TYPE:MUBO:AFLGO0046 /FILE:
21-NOV-90 TAPOUT IA= 1 1 2880 5760 §8-BIT TAPE: MUBO: FLG0046_01 SFILE: 1

DEVICE: MUBO: TAPE ID: FL60046_01

RECORD COUNT ON FILE NUMBER 4

RECORDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BYTES

RECORDS 44 TO

FORMATTED IPSYS LABEL INFORMATION

MISSION='VOYAGER'

FRAME ID=’ 2683649’
CAMERA='NA’'

CAMERA STATE_ 1=r1 :1 SCAN RATE’
CAHERA STATE 3='l (LOW GAIN)'

NO CAMERA STATE='3"'
FROJECTION='SINU’
LATITUDE_RANGE=’—90.0000000000,
LONGITUDE RANGE='—180.0000000000,
MAP_SCALE='0.06250000000"

JULIAN DATE=' 2446454.882292’

4-JUN-86 RADCAL W0=0.1599E+03 EXP=0. 1920E+01 GAIN= 1.0 OFF=

2923 HAVE RECORD LENGTHS OQF

16-APR-86 BOX SIZE 5x 5

1.0 sINC: 1.0
0.0 OFFT= 0.0

1 1 800 800 LINC:

24-NOV-87 GEOM (Rows,Columns): [} 0 T-file: 0473T.DAT
24-NoV—-87 GEOM (Rows,Columns): o g0 T-file: 0473TZ.DAT
2-DEC-87 MASK 15-APR—-86 AREA: 1 1 467 467 LINC: 1.0 SINC: 1.0
2-DEC-87 MASK MIN,MAX: 2 2
2-DEC-87 x*% PLT16B *** 10—JAN-86 AREA: 1, 1, 467, 467 LINC:1 SINC:1
2-DEC-87 TYPE=HPF LINE= 75 SAMP= 75 LOW= 100 HIGH= 5000 NORM= 2500.0
2-DEC-87 *** FLT16B **% 10-JAN-86 AREA: 1, 1, 467, 467 LINC:1 SINC:1
2-DEC-87 TYPE=LPF LINE= 3 SAMP= 3 LOW= 1 HIGH= 32767 NORM= 16384.90

2-DEC-87 MAPMOS updated Picture_No: 1332U2-001to{nl,ns) 467 467 input(sl,ss,nl, ns)

5760 BYTES

SPACECRAFT_NO=' 2’
TARGET='TITANIA’

CAL _TARGET CODE="U"’
CAMERA STATE_2='"
EXPOSURE_TIME=’ 1.9200'
PICTURE_NO=’11370U2-001'

90.0000000000"

180.0000000000"
CENTER_LONGITUDE:’0.0000000000’
SYSTEM=’1950"

CAMERA:ANGLE5=- 8.585 244.456 283.744°
PLANET_ANGLES=' -14.761 256.674 321.102¢

SPACECRAFT VECTOR 213896. 446551. ~-74529.°
SUN_VECTOR= 583559785. 2568152684. 1116783877,

WAVE_LENGTH:'O {CLEAR )}’
NEW_POLE_LATITUDE=’0.00000000000"
PROJ_TRANSLATION='-1439.99841,
POSITIVE LONGITUDE='WEST’
RAW_TIE_POINT1=' —20.000,

PROCESSING HISTORY TEXT INFORMATION

@ 30-JAN-86 MIPLRF 01/28/86

v.000,

AREA:

MAP ROTATION='0 00000000600 "
HEW POLE__ LONGITUDE='0.0000000000"

~2880.00000"

RESEAUS
275.000, 347.000¢
1 1 800 800 LINC: 1.0 sINC: 1.0

1

1 467 467

255:

Titania



30-JAN-86 MIPLRF FROM=2683649.1

AEROEDODEDEODEOME DO DN a6 0B Do 6%

30~NOV-87 Bl6MAD 14-JAN-86 AREAT 1 1 948 948 LINC: 1.0 SINC: 1.0
30-NOV~-87 BlEMAD MUL1, MUL2,ADD: 1.00000 1.00000-16384.00000
30-NOV-87 *** FLTL6B *** 10-JAN-36 AREA: 1, 1, 948, 948 LINC:1 SINC:1
30-yov-87 TYPE=HPFF LINE= 151 SAMP= 151 LOW= 100 HIGH= 5000 NORM= 2500.0
16-0CT-90 BTZ2BT 15-MAR-87 AREA: i 1 948 948 LINC: 1.0 SINC: 1.0
16~-0CT-90 BT2BT Obit: 8 Ibit:16 (mul,add}: 0.12750 -191.25000
16-0CT-90 GEOM (Rows,Columns): 0 0 T-file: TFILE
17-0CT—-90 STRETCH 07-JUL-89 AREA: 1 1 2880 5760 LINC: 1.0 SINC: 1.0
17-0€CT-90 STRETCH MAP INPUT,OUTPUT: o, 0: 48, 0: 191, 255
21-NOV=-90 TAPEIN Ta= 1 t 2880 5760 8-BIT TYPE:MUBO:AFLGO046 AFILE:
21-Nov-90 TAPOCUT IA= 1 1 2880 5760 §—-BIT TAPE:MUBO:FLG004G_01 /FILE: 1

DEVICE: MUBDO : TAPE ID: FLG0046_01

RECORD COUNT ON FILE NUMBER 5

RECORDS 1 TO 43 HAVE RECORD LENGTHS OF 512 BYTES

RECORDS 44 TO 2923 HAVE RECORD LENGT
FORMATTED IPSYS LABEL INFORMATION

MISSION='VOYAGER'

FRAME ID=' 2683623

CAMERA="NA’

CAMERA STATE_ 1=r1 :1 SCAN RATE’

CAMERA _, STATE T3='1 (LOW GAIN)}'

NO CAMERA STATE=’3’

PROJECTIOR='SINU'

LATITUDE RANGE='-90.0000000000, 90.000
LONGITUDE RANGE='-180.0000000000, 180.0
MAP_SCALE='0.06250000000'

JULTAN DATE=' 2446454.867847'

CAMERA:ANGLES=' -50.858 222.394 19.6
PLANET ANGLES= —14.899 256.636 34.0
SPACECRAFT VECTOR= 309810. 281946.

SUN_VECTOR=’ 533628918.
WAVE LENGTH='0 (CLEAR )’
NEW_POLE_LATITUDE=’0.00000000000"
PROJ_TRANSLATION='-1439.99841,
POSITIVE LONGITUDE='WEST’

2567976073.

HS OF 5760 BYTES

SPACECRAFT Wo=* 2
TARGET='OBERON’
CAL_TARGET_CODE='U'
CAMERA _STATE_2='"'
EXPOSURE_TIME=’ 1.9200'
PICTURE_NoO='1111U2-001"

0000000

0006000000

CENTER LONGITUDE='0.00600000000"
SYSTEM=/1950"

8l
23
514894.
1117361692.

MAP ROTATION='0.0000000000"
NEW POLE LONGITUDE"'O 0000000000"

-2880.00000"

RAW_TIE_POINT1=' -90.000, 0.0600, 385.000, 203.0007

PROCESSING HISTORY TEXT INFORMATION

@ 13-FEB-86 MIPLRF 01/28/86 AREA: 1

1 800 800 LINC: 1.0 SINC:

1

4-FEB-86 REMRX 23-JAN-86 BOX SIZE T X 7

4-FEB—-86 RADCAL 01/15/86/ AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0
4—-FEB~86 RADCAL W0=0.1599E+03 EXP=0.1920E+01 GAIN= 1.0 OFF= 0.0 OFFT= 0.0
24-Nov-87 GEOM (Rows,Columns): Q 0 T-file: 1137T.DAT

24-NOV-87 GEOM (Rows,Columns): 0 0 T-file: 1137T2.DAT

26-NOV-87 MASK 15-APR-86 AREA: 1 1 948 948 LINC: 1.0 SINC: 1.0
26-NOovV—87 MASK MIN, MAX: 2 2

30-NOV—-87 *%* FLT16B *** 10-JAN-86 AREA: 1, 1, 948, 948 LINC:1 SINC:1
30-NOV-87 TYPE=HPF LINE= 151 SAMP= 151 LOW= 1 HIGH= 32767 KORM= 16384.0

30-NOV-87 MAPMOS updated Picture_ No: 152302-001lto(nl,ns) 948 948 Input(sl,ss, al,ns)

.0

f)bevwh



@ 13-FEB-86 MIPLRF FROM=623.1

@ 13-FEB-86 REMRX 23-JAN-86 BOX SIZE 7 X 7

@ 13-FEB-86 RADCAL 01/15/86/ AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0

@ 13-FEB—86 RADCAL W0=0.1599E+03 EXP=0.1920E+01 GAIN= 1.0 OFF= 0.0 OFFT= 0.0
@ 16-JUL-87 Bl6MAD 14-JAN-86 AREA: 1 1 800 800 LINC: 1.0 SINC: 1.0

@ 16~JUL-87 B1l6MAD MUL1l,MUL2,ADD: 1.00000 1.00000 0.00000

@ 16-JUL~87 GEOM (Rows,Columns): 0 0 T-file: 1111T.DAT

@ 22-JUL-87 GEOM (Rows,Columns): 0 0 T-file: 1111T.DAT

8 30-JUL-87 MASK 15-APR-86 AREA: 1 1 517 517 LINC: 1.0 SINC: 1.0

@ 30-JUL-87 MASK MIN, MAX: 2 2

@ 31-JUL-87 %%+ FLT16B *** 10-JAN-86 AREA: 1, 1, 517, 517 LINC:1 SINC:1

@ 31-JUL-87 TYPE=HPF LINE= 75 SAMP= 75 LOW= 1 HIGH= 32767 NORM= 16384.0
@ 6-AUG-87 *** FLT1§B *** 10-JAN-86 AREA: 1, 1, 517, 517 LINC:1 SINC:1

a 6-AUG—87 TYPE=LPF LINE= 3 SAMP= 3 LOW= 1 HIGH= 32767 NORM= 16384.0
B 26—SEP-90 BTZBT 15-MAR-87 AREA: 1 1 517 517 LINC: 1.0 SINC: 1.0

@ 26~-SEP-90 BT2BT Obit: 8 Ibit:16 (mul,add): 0.11087 —-1696.30432

@ 28-SEP-90 GEOM (Rows,Columns): 1} 0 T—file: TFILE

@ 21-NOV-90 TAPEIN IA= 1 1 2880 5760 8§-BIT TYPE:MUBO:AFLGO046 /FILE: 1
@ 21-NOoVv-90 TAPOUT TIA= 1 1 2880 5760 8-BIT TAPE:MUBU:FLG0046_01 /FILE: 1
*x% END *** 26:16(connect) 3:33.84(cpu) 14658(I/0) 323(faults)
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USGS Tape File Array Format

Magnetic tapes are 9 track with a density of 800, 1600, or 6250 BPI.

The track type and density should be clearly labeled on the tape reel
face.

A magnetic tape will contain one or more array files separated by
end-of-file marks (EOF). The last file on a tape is indicated by
two EOF’s in succession at the end of the file. Contained within a
file are a series of records separated by inter-record gaps.

LABEL FORMAT
The first part of each file may contain label information. Flagstaff
presently has two label formats: the "new" format has 512 byte
records and the "old" format has 72 byte records.

New format: Labels have the following 16-bit words in the first record.

Word 1  number of lines
Word 2  number of samples
WVord 6 format code: 8 = 8-bit integer
16 = 16-bit integer
32 = 32-bit real
Word 9 number of 256 word (512 byte) records used for labels,
all of which precede the first data record.

0ld format: Labels with 72 byte records contain the number of
lines (NL) and the number of bytes per line (NB) in the first
record. Decode them by READ ( ), NL, NB with FORMAT (T33,2I4).

DATA FORMAT
Data records are unblocked. For each line in an array there is a
corresponding physical tape record separated by inter-record gaps.
The number of lines in an array equals the number of data records
in a file. For 8-bit data (8 bits per array element) the number
of samples in the array will equal the number of bytes in the
record. For 16-bit data (16-bit integer word per element) the
number of samples in the array will equal the number of bytes in
the record divided by two. It should be noted that on some computers,
there may be a slight incompatibility in how 16-bit integer records
are read in from tape. If the computer you are using has IBM
compatible tape units then you will need to swap the two bytes st
which make up the 16-bit word before using 16-bit integer words.
If the image array pixels are 32-bit floating point values, then
swap bytes: 1 2 3 4 4 3 2 1.

-



APPENDIX B

IMAGE LABELS

Image files in the PICS system contain label information
located at the beginning of the £ile. These labels contain
pertinent information about the image. These labels describe the
size of the image array, in lines and samples; the type of image
data, 8-bit unsigned integer, 16-bit integer, or 32-bit £loating
point files; SPICE information such as viewing geometry and
camera conditions, and processing history text. A user can
interrogate and modify the image labels with the LABELS program.

PICS labels exist on both disk and magnetic tape files. On
disk files, they occupy 512-byte blocks at the start of the file.
The home block, the first block in an image file, contains a
parameter indicating the number of 512-byte blocks which make up
the labels. On magnetic tape, the labels are contained in
512-byte records at the beginning of the file. ‘These records are
exact copies of what would be found on a disk file. ...

Image labels are divided into four sections; there is a home
block section, a histogram section, a keyword label section, and
a processing history section. The tables shown below give
descriptions of the contents and permitted values of each label
section.

LABEL SECTIONS

SECTION 1 - The Home block. This section is contained in the first
512-byte block of an image file. It containg information about
the image contained in the file, and contains pointers to the
other label sections within the file. The format of this block
is binary and a detailed description is provided in the
description the home block, shown below.

SECTION 2 - The Histogram section, disk blocks 2 to HM. These blocks
hold the histogram of the image. These blocks may be empty, but
'DISKLO’ subroutine will reserve two blocks when labels are
initialized. The histogram area consists of 256 bins with each
bin a VAX 32-bit long word. The histogram is normalized for
16-bit and 32-bit data. The RMIN and RSCL parameters in the home
block section, shown below, specifies the normalization
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coefficients.

SECTION 3 - The Keyword label section, disk blocks M+1 to N. The
Keyword label area contains information necessary to describe and
process an image. Keywords contain information such as mission,
spacecraft number, picture number, camera, target, exposure time,
spectral information, geometry information, camera state, reseau
locations, and other processing information. Keywords take the
form: KEYWORD='xxxxxxxxx', where keyword indicates the type of
information and xxxxxx contains the value of the keyword. The
keywords and associated information are ASCII character strings.
Keywords are separated by at least one blank character and the
information associated with a keyword is always contained within
quotes. A description of permitted keywordS can be found in the
keyword label section shown below.

SECTION 4 - The processing history section, disk blocks N+1 to O.
This section is reserved for processinng history text. Each
program that creates an output image file copies the label
information from the input file to the output files and appends a
processing text entry to the history text. Processing history
text will consist of an ASCII character string of varying length
not to exceed 250 characters. The first 20 characters of the
processing history have a specific format as outlined below:

@ dd-mmm-yy program (any ascil string)
character 1 = '@' indicates begining of history text string
character 2 = blank character
characters 3-11 = dd - day of year, mmm - month s YY - year
characters 13-19 name of program which processaes image file
characters 20-n short descriptive text of program processing
parameters
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Description of First Label Block (Home Block)

1 Number of lines in image array

2 Number of samples in image array

3 Number of disk blocks/line

4,5 Exclude value (indicates non-valid or empty value)
6 Bit type or format code

8 = 8-bits/pixel 2 = 32-bits/pixel (integer)

16 = 16-bits/pixel 3 = 64-bits/pixel (complex)
32 = 32-bits/pixel 4 = 64~bits/pixel (real)
6 = 6-bits/pixel 5 = formatted numbers
1 = ascii datz
7 File type of disk file:
1 = image array 5 = parallel
2 = mosaic 6 = matrix
3 = map 7 = card images
4 = serial vector 8 = text

8 Block length of disk in 16-bit words (256 for VAX)
9 Total number of label blocks reserved at beginning

of disk file.
10 Number of arrays in file
11 Histogram format code (same codes as word 6;

normally 32)
12 Pointer to first block of histogram area
13 Number of disk blocks reserved for histogram area
14 Number of words used in histogram area
15 Pointer to first block of keyword labels _ ;.-
16 Number of disk blocks reserved for keyword labels
17 Number of words used in keyword labels
i8 Pointer to first block or processing history labels
19 Number of disk blocks reserved for processing history
20 Number of words used in processing history labels
21 Starting line position of frame

This parameter is generated by a tape to disk program
vhen a sub-image is transferred to disk from tape

22 Starting sample position of frame
This parameter is generated by a tape to disk program
vhen a sub-image is transferred to disk from tape

23 Blocking factor on tape. This field contains the number
of line records per physical tape record. The last
physical record may be different in length from the
other records because there may not be an even multiple
of line records in the file

24-30 These words are reserved for future use

31,32 Mean value of data without zero (real number)

33,34 Sigma value without zero (real number)

35,36 Mean value with zero included (real number)

37,38 Sigma value with zero included (real number)

39 Index location of lowest non-zero value in histogram
40 Index location of highest value in histogram

41 Index location of histogram peak
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42
43,44

45,46
47-255

Pave N-4

Spare wvord reserved for future use

RMIN: minimum value of scaled histogram (0 for 8-bit)
(real number)

RSCL: scaling factor of histogram (1.0 for B-bit)
(original value = RMIN + dn*RSCL)

These words are reserved for future use.



LMAGE LABNLS

Variable

CAL_TARGET_CODE

CAMERA

CAMERA_ANGLES

CAMERA STATE 1

CAMERA_STATE_2

CAMERA_STATE 3

CENTER_LATITUDE
CENTER_LONGITUDE

DATUM

DISTANCE

ECCENTRICITY

Fage bB-5

Keyword Label Section

Planet system code:
(J = Jupiter, § = Saturn, U = Uranus,
N = Neptune)

Camera A, Wide anpgle

Camera B, Narrow angle
Spacecraft 1, camera B
Spacecraft 2, camera B
Spacecraft 1, camera A
Spacecraft 2, camera A
Camera A, Wide angle

Camera B, Narrow angle

Voyager: WA
NA
Viking:

Mariner:

o un s nnu

2 0~ O P

Declination, right ascension and twist angle
of camera in earth mean equatorial 1950 coordinate
system (EME1950) in degrees

Voyager: Scan Rate of camera

(permitted values: 1, 3, 7)

Viking: Light flood condition of camera
(0 = flood off, 1 = light flood on)

Voyager: (shutter mode indicator)

{0 = Normal shutter mocd)

(1 = Vide angle BSIMAN or BOTSIM shutter mode)
Viking: Camera gain state

(1 = high gain, 0 = low gain)

Voyager: Gain state condition of camera
(always contains the number 1)

Viking: DC offset condition

{1 = offset on, 0 = offset off)

Center latitude of projection when used
(-90,90 Degrees) .

Center longitude of projection when used
(-360,360 Degrees)

Base elevation of topographic image (kilometers)

Distance from the planet in km/pix (used only
for the point perspective projection POIN)

Eccentricity of planet, also known as

X
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ellipticity.

EXPOSURE_TIME Exposure time of camera, (Voyager units are
in seconds Viking units are in milli-seconds)

FRAME_ID Image identifier (FDS for Voyager,
FSC for Viking, Etc.)

GMT Time of exposure in greenwich mean time
(year:day:hour:min:sec) in the following
format: YYYY:DDD:HH:MM: S5

JULIAN DATE Time of exposure in decimal julian days
{ephemeris time)

LATITUDE RANGE Latitude range used to create image (-90,90 degrees)
for non-rectangular projections, the corner
latitude, longitude will not necessarily be within
the lat,lon range given because the smallest
rectangle that will contain the lat,lon boundaries
will include some area outside that range.

LEVEL A specific group of programs have been run on a
particular image or mosaic.

LONGITUDE_RANGE Longitude range used to create image
(-360,360 degrees)

HAP_ROTATION Clockwise rotation of north (0,360 degrees)

MAP_SCALE Scale in kilometers/pixel or deé%%és/pixel

depending on projection.

MATCH POINTn Up to 9 sets of conjugate (matching) points
- between two LEVEL 1 images used by JIGSAVW to -
update the camera angles. The points are
stored in the following order: 1line, sample
of image 1, FSC of the overlapping image,
and line and sample of the matching peint on
the overlapping image.

MISSION Mission name (MARINER, VIKING, VOYAGER,
LANDSAT, NOAA, GALILEO)

NEV_POLE LATITUDE New pole latitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-90,90 degrees)

NEV_POLE_LONGITUDE New pole longitude if the spherical coordinate
system has been rotated. This is the projection
pole. (-180,180 degrees)

NO_CAMERA STATE Number of camera states to be listed in the
keyword label area.
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PATH Path number used in LANDSAT, Thematlc mapper
and other earth orbiting spacecraft

PHOTO_RAD POINTn Up to 8 points that designate bland areas in
the image that can be used for correcting
brightness errors after radiometry and
photometry corrections have been made. The
order is lat,lon,line,samp wvhere line,samp
is the position in the rav image.

PICTURE_NO PICNO for VIKING and VOYAGER

PLANET ANGLES Declination, right ascension and rotation spin
angle of planet in EME1950 in degrees

POSITIVE LONGITUDE The direction of positive longitude
(WEST or EAST)

PROJECTION Four letter code for a map projection
CODE PROJECTION
ALBE Albers conical equal-area
LAMA Lambert azimuthal equal-area
LAMB Lambert conformal
MERC Mercator
ORTH Orthographic
POIN Point perspective
POLA Polar stereographic
POLY Polyconic g
SIMP Simple eylindrical .
SINU Sinusoidal "t
TRAN Transverse mercator

PROJ_TRANSLATION Offset of the top left corner of line 1,
sample 1 relative to the origin of the map
projection

RADIUS Radius of target in kilometers (3 values -
major equatorial axis, minor equatorial axis
and the peolar axis)

RAV_TIE POINTn Up to 9 ground control points used to update
- camera angles. The order is lat,lon,line,samp,
radius where line,samp is the position in the
rav image and radius is the local radius in km
if known.

RESEAUS Line,sample, type,weight(1.0 or 0.0)
quadruplets of reseau locations
(2F7.1,11,F4.1)

ROV Row number of LANDSAT, Thematic mapper and
other earth orbiting spacecraft
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SPACECRAFT NO Number of spacecraft

SPACECRAFT_VECTOR  Cartesian Vector from the planet to the spacecraft
in kilometers in EME1950

STANDARD PARALLELS First and second standard parallels of
projection when used (0,90 degrees)

SUN_VECTOR Cartesian Vector from the planet to the sun
in kilometers in EME1950

SYSTEM Coordinate system of the state of the spacecraft
and target which is either Earth Mean Equatorial
1950 or 2000. The coordinate systems are defined
in Mert Davies’ report of the IAU working group
on cartographic coordinates and rotational
elements of the planets and satellites: 1982.
The 2000 system constants are included in the
1985 update report.
1950 = EME1950 (default) 2000 = J2000

TARGET Name of planet or satellite that is the target
of the image.

VERTICAL SCALE Scale of density values (KM/PIXEL)

VAVE_LENGTH Camera filter position or wave length of image

frame. (VOYAGER: 0 = clear, 1 = violet,

2 = blue, 3 = orange, 5 = green, 7 = UV)
(VIKING: 1 = blue, 2 = -blue, 3 =.violet,
4 = clear, 5 = green, 6 = red)
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GEOMETRIC DEFINITION OF A PIXEL IN PICS

The purpose here is to describe the spatial or geometric
definition o©f a pixel used in the PICS digital products and software
provided by the USGS in Flagstaff. A broad range of factors enters
into this question. For example, 1s a pixel to be conceived of as a
point or as an area. The point definition would be most convenient,
for instance, when dealing with coordinate grid overlays. This
results in an odd number of pixels across a map that has an even
number of spatial increments. For changing scales (for instance by
even povers of 2) this definition becomes a problem. In this case {t
makes more sense to treat a pixel as a finite area. Then an even
number of pixels covers an even number of spatial increments and
decreasing/increasing scales by a pover of 2 becomes trivial.
However, grids now fall betwveen pixels, at least in a mathematical
sense. Their treatment in the generation of hardcopy therefore
becomes an issue.

It vas decided that the area concept of a pixel was the"“better
choice; we would have to 1live with the assymmetries introduced in
things like cartographic grids. There are various solutions: (1) use
tvo pixels for the width of a grid line, (2) stagger grid pixels
back-and-forth across the mathematical position, (3) use a convention
wvhereby grid lines are systemmatically drawn offset from their

mathematical position.

The next issue is the conversion between integer coordinates and

_real coordinates of the pixel mesh. Ve adopt the convention that
pixels are numbered {or named if you like) beginning in the upper left

.corner with 1line 1, sample 1 (pixel 1,1); lines increase downvard;
- samples increase to the right. (Even this is not a universal
standard; some astronomical systems begin, perhaps more logically, in

the lover left corner.) There are three reasonable possibilities for

aligning a real, or floating point, coordinate system with the pixel
"mesh: the coordinate 1.0, 1.0 could be the upper left, the center, or
the lower right of pixel 1,1. The convention historically used for

geometric calibration files (reseau positions) and also used in the

Multimission Image Processing Laboratory at the Jet Propulsion

Laboratory, is that the center of the pixel is defined as its location

in real coordinates. In other words, the real coordinates of the

center of pixel 1,1 are 1.0, 1.0. The top left corner of the pixel is

.5, .5 and the bottom rvight corner is 1.49999..., 1.499999. The
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bottom and right edge of a pixel is the mathematically open boundary.,
This 1is the standard adopted in the PICS software and its digital
products.

‘ Cartographic conventions must also be defined. Many of our
digital products are in some map projection with an associated
latitude and longitude range. The projection representation of a
pixel i1s mathematically open at the increasing (right and lover)
boundaries, and mathematically closed at .its  lefrt and upper
boundaries. An exception occurs at the physical limits of a
projection; the lower boundary of the 1lovest pixel 1is closed to
include the limit of the projection (e. g. the south pole). In the
case of a rectangular projection such as a Mercator or a Simple
Cylindrical, the left edge of pixel 1,1 is labeled with the left end
of the longitude range and the right edge of the right most pixel is
labeled with the right end of the longitude range. For example, if an
image is in a Simple Cylindrical projection with a longitude range of
-180.0 to +180.0, a latitude range of -90.0 to +90.0 and a scale of
one degree/pixel, the image will have 180 lines and 360 samples. The
latitude and longitude of the top left corner of pixel 1,1 is 90.0,
180.0. (if the planet has positive longitude to the west). The
latitude and longitude of the bottom right corner of pixel 180,360 is
-90.0, -180.0. '

Coordinates of Pixel 1,1

longitude 180.0 179.00001
latitude | line ) Lnas

90.0 ------------------ =l e -5

I
+
(1.0,1.0)
89.00001 —- e m o 1.49999
|
sample .5 1.49999

Finally, we must select a convention for draving grid 1liines for
various cartographic coordinates on planetary images and maps. Tihe
convention used in PICS is that a grid line is drawn in the “plxels
that contain its floating point value until the open boundary is
reached and then an exception is made so that the outer range of
latitude and longitude will always appear on the image. This means,
in the example given above, a 10 degree grid would start on pixel 1
and be drawn on every tenth pixel (11,21,31,...) until the open
boundary is reached. Then the line would ULe drawn on the pixel
previous to the open boundary (line 180 instead of line 181, or sample
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360 Instead of 361).
To summarize, the PICS conventions are:
1. Pixels are treated as areas, not as points.

2. The integer coordinates begin with 1,1 (read "line 1, sample 1%)
for the wupper-left-most pixel; lines increase downward; samples
increase to the right.

3. Integer and floating point image coordinates are the same at the
center of a pixel.

4, Grids vwill be drawn in the pixels that contain the floating point
location of the grid lines except for open boundaries, which will be
drawn to the left or above the open boundary.

et
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FILE 1

0}
401
84

1201
1460}
Z00)
240}
2803
B20)
364)
4003
440}
484}

T e T .

NCFHRE

sALOFEZ
:MYERE

HEY DURF
RECORD 1 312 BYTES
400E801A  QCOOGOUDS  DO000800
QOGR0C00 0000000 (OI0S000
GCAGR000 000060048 00CO0E00
QA2Co0L0 00000009 QOGODCO00
GORO0GGL Q0000000 CQOGRG0GO
QON0GH00 CDOGGO0C  QOQ05000
QOOGC0000  GOO0GOCOL  QUGOGOCO
0G300000 Q0000000 000OGO00
GGaQo000 00000000 00000000
GOCOSGo0 Q0000000 C0300000
Gouoa2lo COQ00000  OoUG0000
QOa00000  O00Q0000  u2000000
GOCOG0CG0  GOLOOO0D  UQLOGLCO

HEX DUMF
RECORD 2523 9760 BYTES
GOCICOCs  COQL0OON  GOOOTUa0
GoO00000 JOGooOOGC  oodlutln
GnGoOGoH0  00CGODO00  QOGOOOGO
gOG0COL0 00000000 DODOZ00D
QGGOORCD Q0000000 OO0C0GLG0
GoGLO000  GO0LGCO0  000CL0O00
GOTO0000  COQQUOL0  CODOOOG0
DOCOOO00  QO0ROGOI0  0O008N0G
QoCoao0a  ORO0C000  NDOODAGRE
QRGQOCL0  C00GCO0C Y000 I0n
QOGOOEN0  COOOUOCD  OQCO0000
DOGOC0LE  CUOOGORD  UDCO3060
Qooa0000  DO000G00C 00003000
QoURGOCo  GO0G0OG0D  OOCOLuO0
0Qu00000 QOOCUO00  O2000U00
CGLQOOL0  0OG0G00T  DOGOGOCD
GLUGGOGo  GOOOROLD  4000C300
QGOCOGOT0  0O0UsQLD  OGCOGO000
QGL0C00S  QOROCLRO0T  OGOCRO0S0
Q0000060 wOaGooor  (OGeQ000
GOGGCDRG 20000000 00004000

$1O000G1
DT
COO00GaR0
PEQQGGE
QoG oc
2O AC200T
IGO0
GUQ0a00
NEOCO000
GOG0GGRGE
GLO0TL00
JoW00U00

M

GUoOGaao

OF s1~-217

uwwﬁﬂuuﬁ
QUGGLGO0G
DGG0G0G0
AR Tebit s I ¢
BOdR00aN
DLOOEGRG
:". - ,'}@a‘”' [3,
.,.L{JQMQ'J’}
GUannaRs
Lo0anoGo
GLOOOGoT
DoGQunon
SouOooDn

FOGOLNGa
DLUGONnON
BLO0GGO0
PROGNL00

10~-FEE-1995 10:39:32,33

2BGOOIGO
Grogachn
QnDOne00
QLROGGLG
GO030000
DOGOGGO0
GCOonINGo
SGUOoGo0n
SoOGOUGH0
GOCONGG0

SOU0dadD
QSGGQGGO
CESO0000

GOGGOUGD
SOOoGc00
QLGOGOG0
GooiaGeo
ﬂﬂ@ﬁﬁﬁﬂﬂ

Soeoao
ﬂ BﬁﬁLGQ
GOoOao00
GORO0G00
GUGGRGGO
QooOGSOn
QUOLGGo0
SOOOLG00
ORGOGER0
ARAENRELITIENIN
GoUOLIED
QoouGoog
GUGGGGCO0
Qonoued
GOORNCO0
GLEoGuGD

QUoGoza0
QOOoL000
CaQoanGoua
GOGOnoo0
QOUOG000
GOILLOLD
QO00G00
QOaGHG00
GOUGHGo0
GO2Ga00
goaoooGe
QOLGOCao
GAGORCOGH

GoGO0000
GooOnGuo
QooOR0Go

Goo00oa
GOOoaNag
GOaQGoG0
qGOGoGo00
QULQGAan
GORG6040
QOoCoLg0
GOeansso
goo0Gaad
GOa00550
GOOI0000
GOGono00
004 0Uo00
GOuGoR00
GaGoGonD
QONGEBL0
Qonanass
GOGOGALT

SEHOO000
GOLLO0GS
GO0 Goo
GoooOGoU
GOBLGO00
SGOL00U
AENATITEE AR
GOGoOGL0
EEASHITeTIEY

GOOOGAR0
QOGEaGon
GOLGORUE
GOCGGO000

GOIoOGTUd
GLagflns
aoCoLons
(RETEEV AR TR
O0Co0000
GO Las
GoOodCCo
GO030000
O02GO000
GODCooon
QOONoue
GOJ#QD{I"J
OOeGoie
AOCGORGGN
DOGLLESD
Gﬁﬁﬁﬁﬂ&&
SO0nL00

LUEGFUul
QOUGaGHs
GOOQULOL
GoaGooan

GAGC 1440
(SEETRINTM N IE Y
PRanGGoU
GOOLRQON
GOORO0D0
QUNLL0G
ﬁ““"ﬁﬂﬁ)
GOLa000
Qgﬁfugﬂﬁ
QOGas0as
QUGUGRly
GGLCC0oun
GOOGEDZe

GQQGQQGG
3O20GOON
PUbPﬂgﬂ\
GOOLGE000
QOOL0004G
GOooa00%
QCOGo0aGa
ALODGONN
GLGIGO00
Dﬂ aﬁ&v

'H‘Gi.r o8 H}?
QOGOU0GE
U?Q*ﬁL“"

NEIGLE00
QoQE3000

‘..r‘fﬁ.rﬁ.f'i}‘..-‘ .}G
QuOGLROCH
QLOGGLOD
Qonaugad
OOUGL020
00U n0n
0000000
GGOasho
030008500
GRIQ0G0

SLC00N000

QOOL0G06
QATOC0G0
GUGOTOL0
COLAnGRG
GLL00000
Soo0Go00
weooang
DUL00GE0
SOGOGER0
(AR 1R EE0ES;
JRA0GEG0
SU320540
GuU2OanGo
GENO0Lal
OGOuCoT
GUEOLSE0
QOUOOLGG
OuGCeGa0
GZ00060
GUCOGLED

16062100
SOLORGO0
HOBEe000
ﬁGCC:GOﬁ
DUGGoo00
IOGLOnG0
0004500
GOGoNLN0
GaoGanao
Qoo 0090
QULoRG00
GUND0D

$OanC000
1000000
DOBINO00
00L28000
0Ua0L000
30003000
G0005000
GE36000

(0000000

GLo00000
GUaCLioe
GRAnGo0g
ANRI000
ﬁ&&&hﬁ@@

SOGL000
Qi“”‘ﬂﬁﬁ
GoROGQG0
ORGN000
CoRGE000



Totl

Cos
Subjs
FILE 1§
{ 2}
{ 433
{ 8¢
( 1263
{  140)
2000
{ 240)
{ Z8t)
RC ris
T 3&0)
{4043
{4203
(480}
FILE &
{ 03
{ 44}
! 801}
¢ 120)
{  1&4)
i 200)
{2443
{ 280}
3200
i 2500
{400}
{34
< 4801
£ 3203
{ 5&0)
L &00)
{ &40}
{  LE0)
£ 720}
{ Tat)
{ 800}

NCFMRE: : ALOPEZ
MCF::MYERS

HEX DUNP

512 BYTES

RECORD i

400BE0IE  OGCOICLON
QOUQLOC0  LO000000
g0o000060  Loutnooe
GOLOGRG0  0QO0OoOUS
GOGOOOCE  Q00GGO00
GGoOaaeD  COoQ00000
GOG00GG0 Q0000000
DACOCoLC (0000000
QGS0GGL0  o0QoueRo
0ougRRo0 40000000
QOGCOOGH  QO0COCOUGG
OCGUOGoaD  4GQOD0GY
Q0800000 20600000
RECORD 2924
DOCAQUCH 20000000
goao0OaL 0000040
QGLOGOL0  Q0002020G
GQGOGR0L  400oOGon
QCco0000G  Qo00ON00
QOCCOO00  CO000000
00C0RO0a0 Q0000000
GOGoGONo 20000000
QoGOoDLGO  QOGooOono
GoeQo000  GDOCoU0n
QOCO00O00  JO000OGH0
OGLOOOos Q0000000
Sooo0a0 20000000
QoLo0at0 Q0000000
GoCQo00d 04000000
QOo00GCO0  COL0O000
0GG0R00G0  GGOLOO00
QouC0a00  QOOD00GG
QoGCQOGo  ounnono
QCGG00000G  GO0U0000
Gooactald  GO0O0000

GGGOGERGO
GCOOUHLD
GoROCQG0
GoooGoGe
GoGoH0G0
GOOo0G0Lo
GOQoLou0
SoQURoao
(el tely)
Q0GoGoo0
UoLoG000
GOGOCG00
QGoOLG00

HEX DURP OF eg-21yg

G762 BYTES

Gooocolo
ga00Go0eY
GoaGL000
0000G000
0oReocand
GoU0L000
GOGoo000
Coogianag
GLGOG300
GOGoO0an
COGoaugsd
IR LT
Gog020cy
Q0000000
Goaooono
QeL0Gooy
GoOOR000
GoG02G00
GaQ00aao
ooUGoOnn
S0uQG00D

OF sg-21y

GOIONO0G
CaLouCod
CRE00IC0
QG000
GoG0Co00
Q2000000
GoaR2a00
QOGN0
03000L00
QOaGCao0

wt

CoUDnGos
GOOOGQOn
FOOQGL00
DOGGOON0G
QSU00000
oaQOGody
DOAQTO0Y
Cuanoin
QeRGGoo0
GOARROGH
WG OO0
QoOogng
SLURGoOg
GohRuGa
QOOO0o0n
LodRGodd
SIGOLLO0
SO006000
NOGOG0an
0 GS0G
Gooogogl

10-FEEB-1%90 10:139:4%.70

ZBRC21GO
GCGaGo00
GoGoo0G0
GOGOOO0G0
QLGoOGCGOo
GoE06GC0
S0BCHLI0
GCLoeoQo
GO0COG00
G0GGC000
QOOOGRG0
GOGOGonRe
QCagcoon

GUGoO400
GOCG00G0
GoGlotuo
Go000030
QoLCofin
GOCOQGO0
oaoenaoo
Q2000060
GGCOGoon
Gaoeoaiad
0oo03000
Gouoocho
GO2CLa00
QOCuOnCd
JOGHOOG0
QOGOGLN0
GGAOGGR0
GoeoosGo
Couihaso
G4o0aans
QoGoGoLo

GOIGRZL0
GonaCoo
GOGLRGOn0o
20400000
QOCOGoon
GOGRGLOG
QGo0o00n0
COCOnCno
UOL0GQL0
QGRE0Q00
QoGGA000
go22000u0
DGCO00G0

(RH
GoUQoo0o
GRooocen
COUORGGH
GoINCLL0
0GoOuUdad
0200CU00
aiG20G660
QCCOCN00
QoAL0G00
0Oaa0080
QoOoooCoR
Coa00000
Go000000
0OCOGo0
QoGoa0ad
QOoLo0e0n
GnoaGoeo
GCaO0000
GOL20oa0
QOUODOUD

QZPQOU0LG
GOOCGoUn
aodannas
ga0GagoD
GoUGnQone
GOLGMIDS
GOOGLRLD
QOGLGCa0
GONSOGoL
OOLE0OGH
QODGEGGD
GOUCo000
GoOoodns

GGao0QLo
Qoooa0a0
QGCO0D00
COGOGIGT
GOGLO00G
QoOUanagi
LhOaanGe
GOLN0002
GONGOoo
QOBCINR0
(FELLEISTERNE RS
GAngaaos
Gooannigy
GROCOGas
0GR
QOGOCLTo
GoOGQoen0
GoREaao0
QOCHG00
BOOLGU00
GOOOCN00

GALOIAGC
ROOQoan
QoOLG060
BLAOEO0D
DOGOGA000
GCOOU0GT
DUGoGo0a
Goou0oasd
GCoLOoUn
GuoooNgn
GOCOUGOd
GOOLGULD

OG0V 325

00950000
GaQ0000u
L20E0000
ORI 000
Goocoo0n
GOQGC0000
QOoGOA00
d0GE0000
SOGAC00G
GOGTa00n
OO0GL000
GuaoUoan
QOOUNGE2S
GoO0Go60
GOGCLaoe
QU0R2G0G0
GLoeR000
NOOGG008
DCOna000
SCQL0000

% o Ll g o
GOLNIN00

DE001BG0
QuooGona
wGROGoNa
LI TN
GUoouonD
OOLGOUGLH
GooLO0Go
Goloucno
goaoao00
O0000000
SOLROGED
QoQGoGo0

JOLOGOAT0
WOROOGG0
JuoGoeoa0
Qaa0o000
Qo00uR0no
OCGLOUGR0
DOS00nGeH
gog0006L0
GoooGo00
GLOOGGL0
SRCOLG00
GUa0uano
353040080
GoQ02Q040
GaGloa0sH
dGE0anoo
CLOouUoRo
QC302ud0
300000060
8200000
KL e

14503501
Goo9a000
CEOOL0D60
LOS0DGN0
40004000
SoUDI000
00R04400
GGUOC00R0
ZE00000
CooOo000
GUOoe000
GOGOU0G0

D0G0LU00
Ooa00000
GOGao000
OGS0
GOOGOG0oU
GORa0000
GLOBNO0D
GooaGo0l
COCOLQGHo
QoGQUaso
Loa0ndog0
GOoOLOod
OoO00000
AOORGo00
GOORE000
QO30S 060
OGLU000
SU00eoo
GUOGo000
GoOGoDog
SGGLL000



L

m:

eE- T
[ gl T T |

Ul 7 -
...

it

%

T
L
-
m
st

40)

B3
120}
1560)
200)
2EL)
280)
320)
J&0
404)
40}
4580}

P T T R S

FILE &

i 01
{ 401
{ B0}
Poo1z0)
{ 1460)
20010
£ 240)
i 2803
{3203
{ 3407
400
( 440}
£ AZ0)
{  5z0)
{ S&ul
{ A00)
P a0}
i &80
{ 7200
i 740}
L BOG)

RECORD 1

LRRH R R
QGIOOLON
ORGGOGU0
Qoaoooch
0O2002450
NOGOGGL0
0GL00090
goQGooao
Oo2000L0
DOSRLGGo
Can000a9
Qoan00on
QOO0 GEe

RECORD 28%7

Qotoeons
GoLRo000
S0GaGaGo
4000000
QGRGCO00
0o000000
GOGo0aa0
SOLQUGR0
CGLLOGa0
QGQQ0000
GoI00Ga0
GLLCO0D0
QOGO0a00
QQI0ORGD
Qaoounno
0oCLoaon
QaGo00C0
Goo00000
00Goeo0no
QUOCRGH0
GGua0oo0o

NCFMRE::ALOPEZ
NCFS tHYERS

HEX DUFF

812 BYYES

QCOoGaGY
GOCoo000
QGoNR000
G0oaGonn
G0000007G
Go00a000
AOoQULO0
G00G0000
Go0cea00
BoOCeoGe
GRGRG0Ga
gooGnoad
Hdagi gy

GUOLGOL0
TRGNAGO0G
GOOoGo0u
Gonioony
Q0000000
OOOGGOA0
CoOCuQ0s
GQoQGaAcH
SOUCROGH
QOOLCON0
QOOGRG000
00QO0C000
QGOR004U0
Qoaao0ae
20504000
gaoooond
GoGOooun
COQoUoNo
GOOG0AGH
20000040
S00G00O0

JGGHOE00
U0oa0o0
GoAQLoar
SR ALER TR
Gaoocans
GOa0o0a0
GLOQLOOD
go000000
SO200040
BOOOGOG0
GoGoLoGy
Qoeonoos
QOa0uG0R0

HEX DUMF

97&2 BYTES

GaoonoeQl
GLooROGY
GoOOeOcH
QOOGOG0o0
BCaoouao
GoConGas
0002000
JOoOR0600
UUoneong
30004000
So002u40
GaOOoGa0
GOOoLOGe
SOOGLGLD
QRUCOLG0
GRanfagd
DOOOGoLE
QOG00S0
GOUoaong
GUUONGOD
VROCLGOG

TO-FEE~19%3 10433909,

OF si-Zle

10000
BOIQ000G
GCRC2RG0
Cudunod
LOSDUGDR
e2QC000
GOS0
SOO000G0
LIGOQ00
3OG0LL00
QUUSLO0T
RSOeRa0

Goa0nUce

0F sl~2ie

GEA0uG0y
SOGGUGo0
SROQGG00
CoOGlnun
GRIRRLO0
GUL0a00n
AOGDGG0T
COGIG00
QLagdoon
g Ons00
PERGRLON
4E200000
200040
MEES AV IV I
SO UGn

GLGOANOG

EENTHRLTRA T
e !} Wt : ‘} !.‘}

1e

10600100
QoOONLGo
DELRG0O0
Q240G 000
GaGNaGo
Groosono
QUaQIa0Ro
GOOGoO300
Goachioo
GROOLGO0R0
w3aQoRGo
GOOCOoU0
OGa0ano0

OR000200
OoCOGu00
GRGoo300
GeOQO3G0
QOGONG00
GUORLGO0
ey
GGCOGRu0
2R2A00040
Qag0onsco0
QRGHRLTOD
OOaCR000
Go00us00
QrodLoad
QLoOscoo
GLI00G00
GOGOGRUl
QUONGCO0
JOU3S000
PRGGOHOU0

FLONCLG

SOCOLZG0
GoOR0ooH0
GuooLoGo
0L20oo0e
GOCOCo00
gouaGoto
goadooae
Q0200000
Goaonodo
0UL00000
00&0G0Co
GoLeQGL0Y
QOe0o0ouo

GCOGo00o
UOooc0a0
002004460
RSRENEN IEREIATS:
GoORGeon
GCa0CCL0
QO2G00090
GRLQ00C0
GC2Ca0a0
Daoi0000
Qoo00000G
Goooo000
GRoaG040
Gnaceaol
QO4Go00o0
GOOoGoaae
BoCOL000
GULo0000
GOZOQGe0
DG2DGI20
QGHOBoQ0

Q200000
G0a00G00
GOS0BG0T
GOOGoousG
GoAaNUG00
DROQOGUD
0ROG0000
SONOG0NG
DOGCOLO0
BGOOGGE0
GOLO0OLG
GLOCHA0G
gocoiane

NRICGANS
QGOGONLD
gouoLosd
QooGaoen
GCooUaol
GLGOOUR0
COO00000
CCOoOOOn
QOCRoa00
GRGCHO00
GOOGEOL0
QUORR00N0
GULIGLOG
SORAGOGHS
COCRO0A0
BEHV R
GUOR0US
DORGELG
SRISRAL LAY
GOCL0000
QOL00000

GAGDIE00
BOGGLHOGT
PR s
GOCCo00G2
GuCon00s
SCooR000
GOOaG000
JENSO00G
GO0 000
QCaoniad
GLooooun
GoOnonan
M

CROUGOON
GLO02060
GO00G00T
HOGCUN00
GRGR000T
IO L000
GLOALa

R

FURLH

M
LU RN

BLOUE006
CeOCo00n
pLGLD

GGG

AREDCORED
Q00004500
GROLUREN
GJUC0LOY0
geoLoao
SUO0UGR0
ODO0ATN0
432Q2000
Gooo0o0a0
GODOOEE0
w000 ooy
QoO0G000

00300060
50626000
B0606000
00000060
0U000000
0US00G0
6300000
02063000
00L0BGE
00R00LRD
0ORO3OBY
§3000620
03000000
SO001630
CO000050
Ber0C00D
SLEDLIGT
N000G630
JOGODOG0
DO00AND0

2000000

08505400
GERGR000
GRLGE000
GOuOGoG0
GaG00000
QoLGLa00
Gadantoo
GOUCHo00
OGG0R000
GOOON000
Do00CG00
GaiCRe00

Q0000000

000055600
80005060
LONGH00
ABIRT000
EEO00000

COGURR00
SoGOU0ud
20000600
GoUnG0a0
CO005000
GUONL000
S GU060
QOT04G000
QUGLAG00
Loo0s000



	DSC_0756a.pdf
	DSC_0756b
	DSC_0756c



