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- 1.0 INTRODUCTION

The objective of this report is to describe a computer generated
false color display program which creates digital multicolor graphics.
The primary goal of this program is to display geophysical surface
parameters measured by the SEASAT-A satellite scatterometer (SASS).

This False Color technique shall be used to assist the NASA personnel at
Langley Research Center involved in the SASS éXperiment.

The SEASAT-A satellite has a special purpose microwave radar scat-
terometer which is used to measure the normalized radar cross section
(NRCS) of the earth's surface. While operating in its various modes,
the satellite can measure NRCS for fifteen angles of incidence both
forWard and aft of the flight path. The cross-section measurements are
used to infer surface roughness and reflectivity. Over the ocean the
NRCS can be used to calculate surface wind speeds and define ice/water
boundaries [ref.1]. Overland it has been conjectured that the NRCS
could demonstrate seasonal variations in soil moisture [ref.2].

_ False color displaying of data sets is simular in principle to con-
touring or gray-scaling. The data is incrementally scaled over the
range of acceptable values and each increment and its data points are
assigned a color. The advantage of the false color display is that it
visually infers cool or weak data versus hot or intense data by using
the rainbow of colors. For example, with wind speeds, levels of yellow
and red could be used to imply high winds while green and blue would
imply calmer air. ‘

SASS data is sorted into geographic regions and the final false
color images are projected onto various world maps with superimposed
land/water boundaries. Figures 1.1 and 1.2 are two examples of the SASS
data taken during orbit 331, and are shown here in a polar stereographic
and mecator map format, respectively. It is this final format that will
provide an excellent qualitative as well as quantitative look at the
SASS sensor measurements.







MORMALIZED RADAR CROSS SECTION (LIMEAR SCALE (DB)) MC=R311B23V¥PA
-20.0 -17.0 -14.0 -11.0 -8.0 -5.0 2. . 4.0

o -18.5 5.t -12.5

Figure 1.1 The final display format using a Polar Stereographic map projection.
Data is from beams 2 and 3 of REV 331.







MORMALIZED RADAR CROSS SECTIOM (LIMEAR SCALE (DB)) MC= o002
-26.0 -22.0 -18.0 -14.0 -10.0 -6.0 0.0 2 [ B .

-24.0 -20.0 -16.0 -12.0 -8.0

Figure 1.2 The final display format using a Mercator map projection. Data
is taken about Hawaii during Hurricane Fico from beam 2 of REV 331.
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1.1 Requirements

SEASAT-A data is received and processed by Jet Propulsion Labora-
tories which then issues the appropriate sensor data on mag tapes to
various contractors. At the time of this report, a complete tape with
the final format was not available. However, several tapes have been
issued which have partial but adequate sensor data records for
demonstration of the program

It was a requirement that the final program be adaptive in the
sense that the user should be able to control data selection and the
final false color format. The basic specifications imposed on the
software can be listed as follows: |

e The SASS sensor records shall be read and sorted by mode,
beam number, polarization and cell number into earth-
located data subsets.

o The data subset shall be gridded using selectable pixel
sizes, and an optional pixel blending feature shall be
used to interpolate for missing SASS data.

¢ The gridded data shall be displayed in either a mecator or
polar stereographic map format.

¢ The display color scale shall have a selectable linear,
logarithmic or exponential relationship to the data.

e The final display shall be superimposed over 1and/water
boundaries.

1.2- Qutline

The handling of the SASS data and the ultimate creation of a false
color display is handled in a self-contained routine called FALSCLR.
Called by the main routine are several subroutines which use display
algorithms to create the false color data file. The purpose of Section
2,0 is to describe the various gridding, smoothing and map projection
algorithms,

It became apparent during the course of the software development
that four separate programs were necessary to fulfill the task require-
ments. Besides FALSCLR, two routines were developed to handle display
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annotation and land/water boundaries, respectively. A fourth program
was developed to merge these three display files into a complete false
color picture. Section 3.0 is devoted to the description of each of
these four routines.’ '

Section 4.0 contains a description of how to coordinate the four
routines into a meaningful job.- The section contains a complete outline
of program operation so that the routines can be run by the user who is
reasonably familiar with the false color equipment. Since job control
cards are an important part of program control; and since it is possible
to run multiple programs with the proper cards, a discussion of
candidate control cards is included. Also, described in detail are all
possible data cards along with their input formats.

A discussion on the operation of the digital display system is
contained in section 5.0. Included is a brief description of the
display equipment and a simple guide to its operation as it might apply
to the false color display techniques mentioned here. The user may find
this section wuseful in his initiation to the system.,

Section 6.0 is devoted to a discussion of future deve]dpment in
progran software. It will be necessary to eventually adapt the routines
to handle new data tapes as they arrive. It has also been suggested
that a routine should be developed to do selective normal ization of the
SASS data. These and future modes of operation are the subject of this
saction.,




2.0 FALSE COLOR ALGORITHMS

The purpose of this section is to detail the algorithms used by the
false color program to generate packed integer map projection files from
the raw SASS data. A1l the following algorithms are executed within the
framework of the basic raw data to display routine called FALSCLR. The
algorithms are very general and can easily be adapted to similar
problems where data must be digitized.

2.1 Data Gridding and Blending

The SASS measurement of the normalized radar cross section (NRCS)
is taken along swaths of area over the earth that correspond to about
950 kilometers along either side of the satellite ground flight path.
The data is taken continuously as the satellite orbits around the earth,
and the final data tapes contain segments from these orbits. Once the
data has been sorted into geographic subsets a large file of unequally
spaced data points remains. To digitize these SASS data, one first
extrapolates equally spaced points within the desired geographic region.
Then the proper SASS data value is assigned to each of these points by
interpolation. The operation is referred to as data gridding and is
performed in a routine called SSGRID,

The gridding routine is designed to project unequally spaced points
onto a grid matrix which is a linear latitude-and-longitude matrix of
equally spaced grid boxes called pixels. The pixel size in kilometers
is a variable controlled by the user. The final grid matrix has dimen-
sions n x m given by:

>
1

= (¢ - ) * 111,112 km/pixel size
17 72 (2-1)
= (wi - #é) * 111.112 km/pixel size

=
I

where ¢i, ¢é, ¢3, d% define the latitude and longitude coordi-
nates, respectively, for the region of interest. The angular size of
each pixel is defined as:

Ay = (¥y- %)/m
8¢ = (4 - Sy (2-2)
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Each pixel is assigned a data value by computing the weighted average
of data points within the pixel. The weighting used is known as inverse
squared distance or gravity weighting. Oh]y those data values which
fall within a particular pixel can contribute to the value of that
pixel; _

The SASS data file contains unequally spaced data points Uk(ak,
Yo ¢k); where a, 4&, ¢, are the SASS parameter value, lati-
tude position, and longitude position, respectively, for each data
point k. The gridding algorithm is defined as follows:

For each data value Ukvi" the SASS data file, perform the
following functions:

a) compute the matrix address (1i,j) of the grid pixel containing

this point by: | |

i=%ﬁ¢+1
(2-3)
j= ¢kﬁﬁ¢'+ 1
b) define the coordinates of the grid pixel (i,j) as Xijo
yij and compute the dimensionless range r, as:
rf= Yij -H)? + .<ill:sz
2 5% (2-4)
c) compute the running sums P(i,j) and Q(i,j) as follows:
e L2
P(i,3) %%: ak/rk |
(2-5)

Q(i,5) =3 /v
k

After the entire data set has been exhausted, the'pixel data values
V(i,j) are given by:

V(i,5) = P(1,§)/0(1.5) (2-6)
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If no data falls within a particular pixel, that pixel is flagged for miss-
ing data. | -

Associated with the gridding process is an dptional pixel blending
feature. Upon request, a routine called SMTHGD is called to interpolate
data values for pixels which were flagged for missing data. The pixel value
is computed as the weighted average of the pixels surrounding that particu-
lar pixel. As in the gridding routine, gravity weighting is used to inter-
polate this value. The degree of blending is user controlled. The value of
the grid pixel (i,j) is found to be:

V(,0) = D0 Wagpg - Vkaa) (2-7)
2k

where (k, ) is the 2-dimensional address of the pixels, (1) surrounding the
pixel (i,j) and (2) having range ry, from the center of this pixel.

wijkg are the normalized weights associated with the pixels V(k,2)

having range Mg e

2.2 Map Projections

The map projection algorithms are designed to perform the non-1inear
transformation of gridded SASS data onto two common map types. The mercator
and polar stereographic maps were selected because they complement each
other in areas of minimum land mass distortion, and SASS data analysis can
be effectively done with these map types.

2.2.1 Mercator.- The mercator map is a cylindrical projection of the
earth's surface and is ideally suited for the tropic latitudes [ref.3].
Full world projections are possible with this map type; however, consider-
able vertical map distortion will result. The properties of the mercator
map are that the lTongitude lines are parallel and are of equal distance
throughout the map. The latitude lines are also parallel, but their spacing
is a function of latitude. The coordinates of the map are those used for
the grid matrix, and the map projection is scaled to fit within the user's
specified pixel dimensions.

The algorithm for projecting the grid matrix onto the mercator map can
be throught of as a magnifying routine which stretches or shrinks the grid
matrix to fit the map. The longitudinal or grid column magnifying factor Ay

-8-




is constant throughout the transformation and is given by:

Ay = [ﬂl/n] (2-8)
where n; and n are the longitudinal pixel sizes of the map and grid,
respectively. The latitudal or grid row magnifying factor is a loga-
rithmic function of latitude and is calculated for each row in the grid
matrix. First, a scaling factor and the map's projected equator
distance are given by:

s = m/(a-b)
' (2-9)
eq = m -a/(a-b)
where my is the map's latitudal pixel size and a and b are given as
a = log_(tan(45° + ¥,/2))
e L (2-10)
b = Tlog,(tan(45° + ¢é/2))
Then, for the jth row of the grid matrix, we find:
c. = log (tan(45° + (¥ - j.Ay)/2))
J e 1 (2-11)
dj = s-cj
The jth latitudal magnifving factor 1is given as:
- (2-12)
ij Leq dj]
The map values M(i,j) are finally given as:
For k=1, ..., Axjand § = 1, ..., ty (2-13)

M(k,2) = V(i,J)
where V(i,j) are the ith, jth grid values.
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2.2.2 Polar stereographic.- The polar stereographic map is a plane
conformal-azimuthal projection that is ideally suited for the polar
regions. Because it is a continuous map of the globe, it is more useful

in hemisphere charts than the mercator. The polar stereographic map has
latitude lines which are closed concentric circles about the pole and
the longitude lines which radiate outward from the center. The map 1is
scaled to fit within user inputted dimensjons and has an outermost
latitude ¥ such that % < ¥. o

Projecting the grid onto the map is completely non-linear and is
considerably more complicated than the mercator. Basically, the algor-
ithm calls for calculating the center latitude and longitude of every
pixel in the map matrix thereby determining which grid pixel is associ-
ated with it. The calculation goes as follows: given an Ny X Ny Map
matrix calculate the following scale factor:

s, = 1/2-np/tan(45° - %/2) (2-14)

where ¢3 is the standard or outermost latitude. For each gth, kth map
pixel compute '

r2 =(ng - 2)2 + (ng - k)2 (2-15)

where ng = n2/2 and r is the radial distance to the pixel from the
‘map's center. Next compute the pixel's Tatitude ¢£k and Tongitude &,
as follows: '

Yok = 2-tan'1(r/sl) ' (2-16)
ok = tan"l((ny - k)/(ng - %)) + 180°

The grid matrix element address (i,j) which corresponds to the 2th, kth

map element is found as:
(¢1 - ¢1Lk)/A¢

ety
H

(2-17)

[ S
I

= (Y1 - V) /AY
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Finally the map value M(%,k) is given as
M(2,k) = V(i,d) ' (2-18)
where V(1,j) is the ith, jth grid value.

2.3 Display File Preparatibn

To display the map projection on the digital display equipment, a
speciaT raster file must be created on magnetic tape. This file will
contain packed integer values which have a functional relationship to
the map's SASS parameter values. A color scaling algorithm is designed
to perform the transformation of the map values into scaled integer
values which ultimately represent different colors.

It was decided that at most 20 unique colors should be used at any
time in the false color display. These colors will have either a
linear, Togarithmic or exponential relationship to the SASS data. The
color algorithm goes as follows:

Define an upper bound My and Tower bound M, on the map data
values M(1i,j), and let Ne be the number of colors desired. Compute
AM, the color incrementing value in map data units as follows:

LLinear scale:

AM = (M = My)/Ng (2-19)

Logarithmic scale:
AM = N./Togg (Mp - My + 1) (2-20)

Exponential scale:
AM = (Ml - MZ)/]O;ge (NC + 1) (2-21)
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For each ith, jth map matrix element compute a color integer value
N(i,j) as follows J

If M(i,3) > Mp, Tet N(i,j) = N

(2-22)

]
—

If M(i,j) is within M; and M, then, depending on the functional re-
lationship, N(i,j) is chosen as follows:
Linear scale
N(i,3) = (M(i,3) - Mp)/aM + 2 (2-23)

Logérithmic scale
i 1 = AMe i - 2 ‘
N(i,3) AM 109e(M(1;,J) MZ + 1) + (2-24)

Exponential scale

For map values which were flagged for missing data, zero is assigned to
N(i,d).

Once the integer assignment is complete, it is necessary to pack
the array N(i,j) such that only eight bits are used to represent each
integer on the magnetic tape file. This eight bit form is necessary
since the tape drive is controlled by a Kennedy model 9218 format
control unit which is IBM compatible. Since the CDC computer uses a
standard 60 bit word, it is necessary to pack 7 1/2 eight bit words into
each word in the output list. This is accomplished by obtaining the
lower eight bits of each N(i,j); bit shifting each word a multiple of
eight bits; and packing these final, reconstructed words into an output
array. This final array is written to tape using free format to
guarantee that all 60 bits are transferred.

-12-




3.0 PROGRAM DESCRIPTION

This section is devoted to the description of the entire false
color display software. Four distinct program units were developed to
ease program execution and reduce time and cost by eliminating repet i-
tive runs. The first three units each generate a display file
containing part of the total picture. The fourth program unit merges or
superimposes these partial images into the complete digital display.
Figure 3.1 is the simplified flow diagrmn describing the total job. A
Tisting of each of these routines is found in the Appendix.

3.1 SASS Display Generation

Routine FALSCLR s a Fortran program designed to process and graph-
ically display various SASS data sets. The program has two logical
imodes of operation which are defined here as preprocessing and postproc-
essing. These two modes can be executed jointly or separately at the
users descretion. The program's final output is a digital display file
containing integer-represented SASS values projected onto one of two map
images. Refer to the job flow diagram in Figure 3.2.

3.1.1 Preprocessing.- Ih the preprocessing mode of operation, |
FALSCLR accesses the SASS data tapes and performs data sorting and

selecting. These SASS tapes contain segments of the satellite's revolu-
tions; and within each segment, there are unique sensor data records.
Each record contains the mode of operation defined by the mode,
polarization and beam number, the satellite's geographic location, and
the fifteen measurements of NRCS taken from the particular antenna in
use. A subroutine called DATAIN was designed to read these SASS tapes
and pick out the appropriate data. Upon execution, this subroutine
prompts the user to define the geographic coordinates of the desired
data subset, to enter the desired mode of operation and to specify which
of the fifteen NRCS measurements are needed., After the tape search is
complete, the final data subset is written to a working file which is
accessable to the pbstprocessing routines.

-13-




FALSCLR

ANNOT

‘MAPGEN
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DISPLAY
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Figure 3.1 Simplified flow diagram of the complete job.
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€NTER GRID
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PARAMETERS

—

DATA?SET
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CREATED DATA :
SUBSET-ONLIN

CREATE YES
ATA GRID :
: ?
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CREATED GRID :>>.______*
FILE-ONLINE
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GRID
SMOOTHING
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AND SORTING
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DATA
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SASS
DATA
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STOP

ENTER
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CREATE
FALSE COLOR
BINARY FILE

| STEREOGRAPHIC

CREATE POLAR

MAP
PROJECTION

Figure 3.2 Flow diagram of program FALSCLR.
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3.1.2 Postprocessing.- The postprocessing mode contains routines

to access the preprocessed data subset and create the final display
file. There are six subroutines invoked by FALSCLR to perform this
operation. The algorithms used by these routines are discussed in
detail in the previous section. The final output file is format
compatible with the digital display equipment and is stored on disk for
future access. |

Two of the six subroutines, SSGRID and SMTHGD, are designed to
access the data subset and create an equally-spaced grid matrix of SASS
values. Subroutine SSGRID requires the user to define the geographic
bounds of the grid and the size in kilometers of the grid's square
pixels. The routine then develops a linear latitude-and-longitude grid
matrix within the requested bounds. SASS values are then assigned. to
each grid'pixe1 by weighted interpolation of all the SASS data
geographically located within the pixel.

At the option of the user, a grid smoothing routine SMTHGD is in-
voked. This routine attempts to define a SASS value to those grid
pixels containing no SASS data points. The interpolation is done by ob-
taining the weighted average of the pixels surrounding that pixel. The
smoothed grid matrix is written to a working file which is passed on to
later stages of the program.

The next two subroutines in the postprocessing operation, MERCAT
and POLAR, were designed to operate exclusively of one another. They
both access the above grid matrix and project the data values onto a
nonlinear map matrix. If invoked, subroutine MERCAT obtains the grid
file and projects this file onto a log-1linear matrix defined by the
equations of a mercator map projection. The mercator map is a cylindri-
cal projection which has linearly spaced longitude lines and logarith-
micly spaced latitude lines. The size of the map is user specified and
should be such that minimal area distortion is maintained.

Paralleling MERCAT is subroutine POLAR which projects the gridded
data onto a map matrix defined by the equations of the polar
stereographic map. This map type is a plane conformal projection which
has concentric rings of latitude, about either pole, spaced tangentially
from the map's center. The longitude lines are equally spaced and
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radiate outward from the center. The map matrix dimensions are square
and, though user specified, there should be some constant value for all
projections of this type.

The final two subroutines in the postprocessing mode are routines
COLORS and PACKEM. These two programs create the proper display file
for projection on the digital display equipment. Subroutine COLORS
accesses the map file described above and redefines the SASS values as
integers. These integers have either a linear, logarithmic or
exponential relationship to the SASS data. There are at most twenty
integer values which ultimately represent different colors in the false
color display.

Following COLORS is subroutine PACKEM which creates an output file
which is a packed version of the file created by COLORS. To be compat-
ible with the digital display tape drive, the above integer values
should be written to tape using only the lowest eight bits. Routine
PACKEM accomplishes this by packing several CDC 60 bit words with 7 1/2
eight bit integers. It then outputs the 60 bit words to magnetic tape.
This tape file can be displayed on the digital CRT for test purposes;
however, the picture is not complete until this display is matched with
those from the other program units.

3.2 Display Annotation

Routine ANNOT is a Fortran program designed to create annotation
for the final false color display. ANNOT generates a plot vector file
which contains non-standard plot calls. This plot file is eventually
converted to a special raster plot file which is compatible with the
display equipment. This file is saved on disk to be merged later with
the false color file generated in FALSCLR. Since many displays would
}jke1y use the same annotation,'this display file could be used repeat-
edly at a substantial savings of time and cost. Refer to the flow dia-
gram in Figure 3.3

The annotation generation by ANNOT is controlled by the user at
the time of execution. A ten character map code is entered which
generally defines the final displays using this annotation. Other
various control values are input which define the color legend. This

-17-
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Figure 3.3 Flow diagram of routine ANNOT.
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legend contains color rectangles defining the total band of colors used
and the color boundary data values in decibels. There is also a map
Tabel which states that this is a map of normalized radar cross section
and that the scale 1is either Tinear, logarithmic or exponential in
decibels. '

The annotation plot file is generated by invoking various plot sub-
routines from the Langley Research Center's (LRC) graphics package.
These subroutines create a plot vector file that generally would be
accessed by the CalComp plotter for plotting the file image onto paper.,
However, routine ANNOT uses several non-standard CalComp plot commands
which make the file incompatible with the CalComp plotter. Instead of
plotting the file, a special raster generation routine called RASTGEN is
implemented which converts the plot vector file to a raster type file.
This raster file is saved on disk for future merging w1th the other
display files, _

Program RASTGEN was developed at LRC by Robert Oakes and revised
for general usage by Frances T. Meissner. It is used to convert any
plot vector file containing the proper non-standard CalComp plot calls
into a dev1ce-compat1b19 image file for displaying on the digitizing
equipment. RASTGEN 1is located on disk and is available to anyone who
knows the proper user number. This disk file is a source image and must
be compiled before execution. The raster file created by the program
always contains 512 records each having 70 words. This translates to
512 x 512 optical pixels when seen on the CRT or photographed by the
Dicomed imaging recorder.

3.3 Map Outline Generation

Routine MAPGEN is a Fortran program which generates a plot file
containing map images. These map images are either polar stereographic
or mercator and contain latitude and longitude 11nes and superimposed
Tand/water boundaries. The plot file is converted to a special raster
file as was done for program ANNOT. The raster file is saved on disk
for future merging with the other display files. Refer to Figure 3.4
for the job flow diagram.
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Figure 3.4 Flow diagram of routine MAPGEN.
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MAPGEN creates a plot file by making use of a special graphics
package available at LRC. This package is called SUPMAP and was
developed by the National Center for Atmospheric Research (NCAR) in
Boulder, Colorado. The routines in this package are designed to create
a plot file which is compatible with the CalComp plotter. The SUPMAP
plotting options available to user are : (1) a geographic region can be’
plotted using one.of nine possible map projections; (2) if desired,
Tand/water boundaries are plotted using dashed or solid 1ines, (3) a
border can be drawn around the plot frame; (4) U.S. state borders can be
plotted; and (5) the latitude and longitude 1ines can be plotted at
selectable intervals. MAPGEN makes use of all but option 4, The lati-
tude and longitude line intervals are chosen to be ten degrees but can
easily be changed. The plotted Tand/water boundaries have a specified
resolution of one degree which is the one limiting factor when genera-
ting detailed map projections.

SUPMAP has been revised and adapted to the LRC facilities by
Patricia A. Winters. A new plot call translator was developed which
allows the user to scale the plot image and offset the plot origin.
This option was necessary so that the final plot image is identical ‘in
scale and Tocation to the data display file created in FALSCLR. The
plot translator also includes various non-standard CalComp plot calls
similar to those mentioned in ANNOT.

The plot vector file created by MAPGEN 1is temporarily stored on
disk. Execution of RASTGEN completes the necessary conversion of this
file into a display image raster file, much the same as in ANNOT. This
raster file also contains 512 records each having 70 words. In this
form, it is compatible with the display equipment; and, if projected
onto the CRT, uses 512 x 512 optical pixels. Once generated this map
file coyld be used repeatedly for displays requiring the same map type
and area. The file is saved in the user's disk area along with the
files created by FALSCLR and ANNOT. Together they complete the total
false color display.
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3.4 Merging . -

Routine MERGE is a Fortran program designed to do a bit-by-bit
merge of two binary files. The routine is intended to superimpose two
display files and output this result to a new file. If run twice using
the files created by FALSCLR, ANNOT, and MAPGEN, routine MERGE can
create the complete false color display of the SASS data. Refer to the
flow diagram in Figure 3.5. ‘

To execute MERGE, two raster display files must be available to the
program. | At -least one file must have 512 records, such as those created
by ANNOT and MAPGEN. If the second file is smaller than this, an offset
is computed which properly aligns the eight bit integer values of the
two files. This offset is necessary for all files created by FALSCLR,
which are at most 400 records by 54 words in size.

After the two files have been properly aligned, a record from each
file is read using free format reads, The two records are then merged-
by performing a bit-by-bit OR on every common bit. This bit-by-bit OR-
can be described as the logical summing of two bits such that if one or
both of the two bits have the value 1, then the resulting sum equals 1.
This summing has the desirable feature of allowing the map outlines,
whose integer values are 255, to mask out any SASS data jointly located
in the same spot. This maintains the integrity of the map with only a
minimal loss to the data set. After the merging is complete, the
results are written to a new file, and the next two file records are
read. The final output file is temporarily stored on disk until it can
be copied to magnetic tape.

-22-




ENTER 2nd
file size

1st DISPLAY

| DISK FILE
2nd DISPLAY ONLINE
DISK FILE :>>th_*_,

ONLINE

MERGE THE
TWO FILES
BIT BY BIT

COMPUTE
OFFSETS AND
MASKING
VALUES

MERGE THE
TWO FILES
USING
COMMON BITS

Figure 3.5 Flow diagram of routine MERGE.
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4.0 PROGRAM OPERATION

This section is devoted to discussion of the operation of the four
display generation routines. It is intended to assist those users who
are familiar with the NOS control system and the Fortran extended

version 5 language as used by the CDC computer at Langley Research
~ Center. The section contains a brief description of the general job
cards and deck setups. A discussion of each input card and its effect
on job flow is also included. Reference is made to the source listings
which can be found in the Appendix.

4,1 Execution of FALSCLR

As mentioned earlier, FALSCLR's primary goal is to generate a false
color display of only the SASS data. It expects input from the data
tapes and generates a local file containing the display image.
Intermediate files are created during execution which contain (1) the
data subset, (2) the raw grid matrix, (3) the smoothed grid matrix and,
(4) the map projection matrix. Table 4-1 gives the local internal names
and description of each of these files. |

TABLE 4-1. FILES COMMON TO ROUTINE FALSCLR

FILE NAME | DESCRIPTION
TAPE1 Unsmoothed grid matrix
TAPE2 Smoothed grid matrix
TAPE3 : Unchanged Mercator Map matrix
TAPE4 Unchanged Polar Stereographic
map matrix
TAPES8 ' Final false color display
TAPE9 SASS data subset
TAPESS SASS magnetic tape

The program can be run in parts by having the proper files available at
time of execution. If, for example, the smoothed grid file were created
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at an earlier time, the program could be executed by starting with the
mapping routines and extracting the needed data from this grid file,
This option and those like it are controlled by the user's input.
4.1.1 The Control deck - Routine FALSCLR must be executed as a
remote batch job because it requires about 127K octal of core memory.

The source deck is typically on data cards which are read by the card
reader and the object code is stored on disk using the file name
FALSCLR. The control deck to perform this operation is given in Figure
4,1,

To run the job, the user needs only access the file FALSCLR and
begin execution. The general job card deck for a complete start to
finish program is shown in Figure 4.2. In the figure, the 'SASS tape’
nane is the external NOS label of the magnetic tape. The 'user disk
file name' s any file name the user wishes to give the final false
color display. Finally, the EOR and EOF refer to the multipunched end
of record (789) and end of file (6789) cards, respectively.

To run the program in part, the job card deck must be modified to
make available the proper data files (see Table 4-1), If, for example,
the user wishes to only create the data subset and save it on disk, then
file TAPES is changed to TAPE9 in the deck above. lLater, a display
could be generated from TAPE9 by changing the LABEL card to a
GET(TAPE9-'data subset name') and keeping the SAVE(TAPE8=...) in its
place. Several other options such as this are available by selecting
the proper file names. Refer to'the flow diagram in Figure 3.2.

4,1.2 Data Cards - The number of data cards needed for any one job
varies depending on what operations are done. There are several
combinations of cards all of which are mentioned here. All 1input to the
program uses list directed format where commas and end of cards are the
value separators. It is necessary to refer to the comments at the end
of the program FALSCLR in Appendix B to assist in the description of the
data card deck.

The first data card for FALSCLR is a program control card which
sets the starting and stopping points of program execution, This card
is always the first card in the data deck. 1t 1is referred to in the
input comments as CARD 1. This card determines the nine possible modes
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FALSCLR,T50,CM77000.,
USER...
CHARGE...
~ FTN(B=FALSCLR,0PT=2,A,R)
- SAVE(FALSCLR)
EXIT.
~-EOR-
source deck
-EOF-

Figure'4.1_ Creating the task image of FALSCLR.

FALSCLR,T500,CM130000.
USER. ..
CHARGE...
GET (FALSCLR)
LABEL (TAPE55 ,NT,PO=R ,F=I,LB=KL ,R,VSN="'SASS tape')
FALSCLR.
RETURN(TAPES5)
REWIND (TAPE8)
SAVE(TAPE8='user disk file name')
EXIT. |
~EOR=-
data cards
-EOF-

Figure 4.2 Control deck for execution of FALSCLR
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of program operat1on. These modes are combinations of distinct program
sections and are given as follows:

Mode 1 - Data Sorting

Mode 2 - Data Sorting + Gridding

Mode 3 - Data Sorting + Gridding + Smoothing

Mode 4 - Data Sorting + Gridding + Smoothing + Mapping
Mode 5 - Gridding | »

Mode 6 - Gridding + Smoothing

Mode 7 - Gridding + Smoothing + Mapping

Mode 8 - Smodthing + Mapping

Mode 9 - |

Mapping

Here,'mapping refers to the creation of the map projection and
converting it.to the false color file. Depending on the mode, there are
seven other’ poss1b1e input cards each of which is described in the
program Tisting. Table 4-2 shows which input cards are necessary for
each mode of operation.

TABLE 4-2. NEEDED INPUT FOR EACH MODE OF‘FALSCLR
MODE NUMBER INPUT CARD NUMBERS

1 1,2,3,4,5,6

2 1,2,3,4,5,6

3 1,2,3,4,5,6

4 1,2,3,4,5,6,7,8
5 1,2

6 | 1,2

7 1,2,7,8

8 1,2,7,8

9 1,7,8

There are several points worth noting here about certain data

cards. First, if the grid coordinates are needed (Card 2), then the
longitudes must be in degrees east. The SASS tapes use a 0 to 360 east
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scale which causes discontinuity at the Greenwich meridian. The user,
however, caniinput a negative value for the minimum east Tongitude
whenever the 0 degree 1ine is crossed. The Software checks for this
condition which simplifies the input somewhat. v

Another point to note is that if data sorting is requiréd, then
multiple modes of data selection are possible, If multiple modes are
used, then more data cards are needed besides those shown in Table 4-2.
This may not be clear in the source listing. Card 3 sets the number of
modes and is followed by that number of dataléards defining each mode.
The observed NRCS measurements will be the same for each mode.

Finally, if the mapping is performed,.the'user should récognize
that the upper and lower data bounds and the number of colors input
determine the data incrementing value. This value sets thé color
boundary\va1ues which are ultimately written on the display with one
decimal place accuracy. It is recommended that the user check the
software beforehand to see if the computed'incrémenting and color
boundary values are apprOpriaté (use EQS. 2-19 to 2-25).

4,2 Generating Annotation

The execution of ANNOT is straightforward and requires only a
minimum of user interaction. The software is designed so thét a
complete Tabel and map legend are developed from just two input cards.
The job must be submitted as a remote batch job because it accesses the
routine RASTGEN which requires up to 177k octal of core memory. The
final display is usually stored on the user's disk as was done in
FALSCLR. '

The source deck for ANNOT is typically punched on data cards. It
is initially compiled and the object module is stored on disk. The
control cards to perform this operatidn is shown in Figure 4.3.

To run the program, the user must access the file ANNOT, the
graphics package LRCGOSF, and a special library file FTNMLIB before
beginning execution. Following execution of ANNOT, the user must again
access the Tibrary FTNMLIB, plus the user created routine RASTGEN and a
user 1ibrary called SASLIB. These files are used to creat the display
format image file. The job card deck to generate the display 15 given
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ANNOT,T50,CM77000.
* USER...

CHARGE...
FTN(B=ANNOT,A,R)
SAVE (ANNOT)
EXIT.
-EOR-

- source deck
-EOF~-

Figure 4.3 Creating the task image of ANNOT.

ANNOT,T300,CM177000.
USER...

CHARGE...

GET (ANNOT)
ATTACH(L.RCGOSF/UN=LIBRARY)
ATTACH(FTNMLIB/UN=LIBRARY)

ANNOT.
GET(RASTGEN/UN=____ )
GET(SASLIB/UN=__ )

FTN(I=RASTGEN,A,L=0)

ATTACH(FTNMLIB/UN=LIBRARY)

FILE (TAPE15,RT=S,BT=C)

LDSET(FILES=TAPE15,LIB=SASLIB/FTNMLIB)
- LGO.

REWIND(TAPE15)

SAVE(TAPE15="user disk file name')

EXIT.

~-EOR-

data cards
~EOF~

Figure 4.4 Control deck for execution of ANNOT.
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in Figure 4.4. The 'user disk file name' is again any file name the
user wishes to call the annotation file. The routines RASTGEN and
SASLIB are located on another users disk area. Their user numbers have
been omitted by request, but may be obtained by contacting Frances
Meissner at the Langley computing facility. |

Upon execution of ANNOT, the user must enter two data cards. The
first input is a ten character map code used to catalog the final
display. The second card sets up the color scale annotation and the map
legend. Refer to the program listing in the Apbéndix for a better
description of these two cards. ’

The display generated by ANNOT is self-contained, meaning that it
could by itself be projected onto the digitizing equipment. The display
file is somewhat large for an indirect access disk file; however,
because a particular file could be used repeatedly for displays having
the same annotation, only a few selections of annotation need be stored
at any one time. If storage does become a problem, it is recommended
that the files be stored on magnetic tape and later copies to disk when
needed.

4,3 Execution of MAPGEN

The MAPGEN software has been standardized so that only one input
card is necessary to generate a unicolored projection of either the
Mercator or Polar Sterographic map with superimposed land/water
boundaries. The map projection is scaled before output so that its
largest dimension is set to a preset pixel size. Because the program
accesses several large routines, it must be run as a remote batch job.
Like FALSCLR and ANNOT, the display file that is generated is saved on
. the user's disk. _ ,

The source deck for MAPGEN is usually punched on data cards. For
convenience, it is read, then compiled, and the object code is saved on
disk. The job deck to do this is given in Figure 4.5.
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MAPGEN, T50,CM177000.
USER...
CHARGE...
FTN (B=MAPGEN,A,R)
SAVE (MAPGEN)
EXIT.
-EOR~

source deck
~EOF -

Figure 4.5 Creating the task image of MAPGEN.
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When executing MAPGEN the user must make available the NCAR map
plotting package and the raster conversion routine RASTGEN. the
complete job deck to create either of the two map projections is given
in figure 4.6. Here again, the 'user disk file name' is any name the
user wishes to give the map display file. The omitted user numbers can
be obtained by contacting Patricia A. Winters at the Langley computing
center. It should be noted that TAPE15 (the display file) is copied in
part to a file called TAPE66 which is then saved on disk. In this
special usage of RASTGEN, a null file gets appended to TAPE15. This
null file is undesirable and is eliminated by the copy statement.

When MAPGEN is executed, one input card is entered which controls
all the necessary map functions. This card is explained in the comments
of the MAPGEN 1isting. Briefly, this card defines the map type and
geographic region of interest. From this information, a rectangular map
image is created whose largest side is scaled to 400 pixels. The
rectangular dimension of the map are output to the user so that they may
be used as input to FALSCLR to generate the properly sized data map
projection. It should again be mentioned that the resolution of the map
image is at present only one degree which must be taken into
consideration for any map generated by this routine.

4,4 Merging the Files

Routine MERGE is a general purpose display file merging routine.
It expects at least one of the two files it merges to have 512 records.
The source file is coded on data cards and initially it is compiled and
the object code is stored on the user's disk. The job deck to do this
is shown in Figure 4.7.

Because routine MERGE needs less than 77K octal core memory to run,
the user has the option of running the program from the real time
terminals. The option is recommended because it will simplify the
manipulation of the many files which the user may wish to merge. Also,
since all working files remain local to the user until he logs off,
errors can quickly and easily be corrected at one session. The general
real time control deck is given in Figure 4.8, In the deck, TAPE1S5 is
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MAPGEN , T500 , CM177000.

USER...

CHARGE. ..
GET(CLIB,UN= )
GET(GLIB,UN= )

ATTACH(LRCGOSF /UN=LIBRARY)
ATTACH(FTNMLIB/UN=LIBRARY)

ATTACH(TAPE3=MAPDATA/UN= )

GET (MAPGEN)

LDSET(LIB=CLIB/CLIB/FTNMLIB/LRCGOSF ,PRESETA=NGINF)
MAPGEN. o :

GET (RASTGEN/UN= )

GET (SASLIB/UN= )

FTN(I=RASTGEN,A,R,L=0)
ATTACH(FTNMLIB/UN=LIBRARY)
FILE(TAPE15,RT=S,BT=C)
LDSET(FILES=TAPE15,L1B=SASLIB/FTNMLIB)
LGO. '
REWIND (TAPE15)
COPY (1=TAPE15,0=TAPE66 , TC=EOF ,N=1)
REWIND (TAPE66)
SAVE(TAPE66="user disk file name')
EXIT.
~EOR~

data cards
-EQF-

Figure 4.6 Control deck for execution of MAPGEN.
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MERGE , T50,CM77000.
USER..,.
CHARGE, . .
FTN (B=MERGE ,A,R,L=0)
SAVE (MERGE)
EXIT.
-EOR~

source deck
-EOQF -

Figure 4.7 Creating the task image of MERGE.

~-l1og in-
BATCH, 77000
GET(MERGE) ,
GET(TAPE15="'#1 user disk file name')
GET(TAPE8='#2 user disk file name')
MAP (OFF) | -
MERGE. |

enter data .
SAVE (TAPE44 ='new user disk file name')
REWIND (MERGE) |
-continue as above or log off-

Figure 4.8 Terminal Control Commands for Execution of MERGE.
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the display file which must have 512 records. TAPE44 is the merged
‘version of TAPE8 and TAPE15, and can be saved on disk or merged further
with'ancther display file. Refer to the flow diagram ianigure 3.1. |
The only input required by MERGE upon execution is the dimension of
the second display file. If this file has 512 records like the first
file, a simple one-fo-one bit merge is performed on the two files, 'If
smaller, offsets are used to properly center the two files befofe
merging. In either case, the final file has 512 records. Refer to the
listing for MERGE in the Appendix. ‘ |
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5.0 THE DIGITAL DISPLAY EQUIPMENT

This section is devoted to a brief discussion of the display equipment
and the'steps necessary to operate'it, The user who wishes to become adept
with the'systém might find this section a useful beginning. Later, on]y.a
few hanas-oh sessions are necessary to become proficient. The equipment is
Tocated at the LRC Computing facility and is available to all contractors.
Kept with the equipment is a brief manual containing}a summary of all the
steps and commands used to operate the system. |

5.1 Description of the Sysfem

The heart of the digital system is the Intel 80/20 microprocessor, It
has been programmed to control the various display and tape drive opera-
tions. The microprocessor has been periodically reprogrammed whenever new
functions are needed. At present, it has no other purpose than to control
display generation. _

A CRT 1is used to communicate with the 80/20. Various three character
commands cén be entered which control tape drive operations, color graphic
presentation and photographic equipment operations. The CRT is also used to
display system parameters such as fhe color scales, the image scales and
test pattern values.

The display data is presented to the system by magnetic tape using
either 800 or 1600 BPI. The tape drive is controlled by a Kennedy Model
9218 format control unit. Upon command, the Kennedy control unit directs
the drive to read/write files, rewind or skip several files, and consecu-
tively read/rewind/read ... a file when that file is being photographed.

The display image is visually dispTayed on a 19" Aydin color television.
This television has an optical resolution of approximately 512 by 460 pixels
where each pixel corresponds to an eight bit color valve in the tape file.
The projected image can be shifted around or out of the viewing screen so.

that all parts of an image larger than 512 x 460 pixels can be seen.
| The display image is photographed by a complex instrument called a
Dicomed Image Recorder. At the option of the user, a photograph can be
taken of the image on either Polaroid Instant color film or 4 x 5 inch color
negatives. The recorder performs this task by exposing the film to a
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miniature CRT which displays the cblor image one pixel at a time. The CRT
repeatedly projects the image ﬁhrougﬁ’a blue, green or red filter to achiévef
the final color photograph. The recorder has three pixe] resolutions giveﬁ |
as Tow - 512 x 512, medium - 1024 x 1024, and high - 2048 x 2048, For SASS
display purposes, only low resolution is needed. o

5.2 System Operation

The digitql equipmeht is usually powered up and ready for operation the .
morning of every‘working day. If an asterisk appears on the CRT,‘then the
system is Iqadéd and ready,for use. The first step for the user is to mount
and ‘Toad hié nine'track tape and set the drive to the proper BPI. Once the
tape drive is online the system is ready to receive data and display the
image. ‘ ‘ -

There are several checks the user should make before beginning the tape
operations.‘ The user should enter the three character commands which
initializes (1) the color scale the standard test pattern and (2) the image
scale to the standard size and magnification. The standard color scale is a
hand of colors ranging from blue to green to red to.white in 63 discrete
steps. This scale can be checked by displaying the system generated test
pattern. The image size is initialized to 512 x 512 pixels with a one-to-
one magnification. ,

Once the system is initialized, the user should position his tape at the
desired file by entering the proper tape drive commands. The file size in
records and eight bit pixels should be known beforehand or can be determined
by issuing a file check command. Once this file size is known, the user
must reset the standard image size to a value less than or equal to this
size. This is needed since the tape drive has no file control to prevent it
from overshooting a particular file. The data can now be read and displayed
on the color television. It is noted that the SASS display file uses only
the lower six bits for color representation.

The colors used in the SASS display are at the lower end of the
standard color scale or mainly the blues. This scale will be changed at the
CRT by first commanding the presentation of the color scale. The user then
must key in the desired integer to color values. These color values are
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combinations of percentages of blue, green and red which result in any of
533 possib]e'color hues. Some trial and error is needed to obtain an
acceptable color scale. '

If desired the user can photograph h1s display by using the imaging
recorder. The user must first mount either the_Po1qro1d or negative film
holders plus film onto the top of the recorder. Next, the recorder must be
set to the proper resolution and functional color scale. Finally, the user
must position his tape at the beginning of desired file and then issue the
proper three character film making commands. The tape will slowly advance
thru the file three times, where each passage extracts only that data
containing blue, green or red, respect1ve1y. After record1ng the image, the
£ilm is removed and deve]oped. The tape file can now be rewound to a new
file or unloaded if the job is complete.
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6.0 FUTURE DEVELOPMENTS

This section is devoted to the discussion of future deve]opmenté in the
false color display generation techniques. This'report has detailed the'
software as it stands to date; however, it is fuT]y expected that the
program shall be updated as future needs arise. SeVera] possible '
modifications have already been sugéested from the work done, and they will
be mentioned here. Also several features will be discussed which were
unnecessary or too complex to be included in the present software.

6.1 Data Reduction

As mentioned in éectipn 3.0, the SASS deta tapes used by this program
were simplified versions of the future tapes to be sent from JPL. These
tapes contain only the basic mode of operatioh paraneters and the 15 NRCS
measurements. The future SASS tapes will contain a high density of values
such as (1) multiple cell coordinates, (2) wind speed calculations, (3)
antenna look angles, énd any of a multitude of system identification ,
parameters [ref.1]. The software will clearly need to be updated to handle
this mass of information. ‘ '

The primary goai in the reduction of these new tapes will be to create a
data subset which has only that informat ion necessary to complete the ‘
desired false color display. This reduction operation will be handled in
the preproeessing mbde of routine FALSCLR and might extract new SASS
parameters such as antenna incidence angles, wind speeds, and the cells'
three geographic coordinates. The data subset thus created Wi]l then be’
available for any of the various data conditioning functions and ultimately
presented to the postprocessing routines in the form of a measured SASS
value and its geographic coordinates.

It should be noted that for false color displays exhibiting multiple
satellite revolutions, some sort of data averaging will have occurred in the
gridding routines in those areas where the revolutions cross each other.

In order.to contfoT,this averaging. so thaﬁlthe results are meaningful, some
sort of normal ization must be perfqrmed on the data. To date; however, no
formal method of norma1izing SASS NCRS data for off-angle measurements has
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been established. Since apparently no one particu]af equation will normal-
ize the data properly over all measured surfaces, an alternate method has
been suggested which would apply only to the area under observation. This
method normalizes the data by first finding the means of the measurements
from each cell over the area of interest and finally subtracting these means
from the appropriate NCRS values. This method is being tested and will be
considered as a future preprocessing operation. '

6.2 Display Generation Changes

' There are several changes that will Tikely be made in the display
generétjon software. Two of the changes arise from the impact of the new
SASS data tape. The others are changes that have been suggested from the.
results already obtained. This new round of improvements is intended to
complete the requirement of standardization of the false color display
techniques for general use. |
The new SASS tapes offer new types and forms of data not applicable to the
present softwafe. The most significant of these is the three geographic
coordinates given for each cell. These three coordinates correspond to the
two cell corners and the cell's center. The cell's single NRCS measurement
will be assigned to each of these coordinates. The gridding routine will
need to be adapted to handle these three values such that the two cell
corner values will contribute less significantly to the final grid matrix in
relationship to the center value. The grid weighting coefficients for this
operation will need to be determined before this’change'can be implemented.

Several other data types, such as wind speeds and NCRS standard devia-
tions, might also be presented in a false color display. A few simple
changes will be needed in the display annotation and scale magnitudes so
that the program is flexible enough to allow any of these data types to be
displayed with a minimum of user input. The changes will be implemented as
the need arises. b_

There are two display changes suggested by the results obtained so far.
First, the map code generated during the annotation is not flexible enough
to allow repeated use of the annotation files with different data sets.
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Therefore, a change will be made such that the map code will be
generated during the final file merging. This code would be a four
digit number which would uniquely define each display.

The second display change would be to print the latitude and
Tongitude values on the map image, something the present software does
not do. This improvement will probably have to be accomplished through
the use of some of the subroutines available in the SUPMAP Graph1cs
package. The final coordinate format will be determined when it has
been ascertained which graphics routines can be used.

Finally, it has been suggested that other map projections be
incorporated into the software. The most desirable projections, besides
those already in use, would be the Lambert Conformal projection. This
map type is ideal for the midlatitude regjons [ref.3]. The SUPMAP
package contains this projection as one of its nine map types. To make
use of this option, a grid-to-Lambert projection routine will be
required in the postprocessing mode of FALSCLR. The software for this
routine is in the beginning stages and will be tested and implemented
upon completion.
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PRCGRAM FALSCLR(INPUT UTPUT s TARES= INPUT APE6=0QUTRPY T AP
* TAPE2 FRnE S FARES I TANEY T +1ABECTRULEY] s TAPEL,

THIS PROGRAM WAS CREATED ON APRIL 12, 1979 BY CLAYTON B. JACKSION WHILE *%%

UNDER THE EMPLOYMENT OF THE RESEARCF TRTIANGLE INSTITUTE OF NeCowo IT A%k
WAS DESIGNED TO SATISFY IN PART THE CONTRACT REQUIREMENTS UNDER NASA | %¥x%
CONTRACT NASL-15338. THE SOFTWARE HAS BEEN REVISED AND TESTED AS oF *k %
JUNE 18, 1679, : * Xk

THIS PROGRAM IS DESIGNEC TO GENERATE FALSE COLOUR DISPLAYS OF SEASAT~A
SCATTEROMETER DATA WITHIN SELECTABLE GEGGRAPHIC FEGIONSe IT IS INTENDED
TO RUN ON THE CCNTROL CATA'S CYBER 170 SERIESs CYBER 70 SERIES. SERIES
6000 AND SERIES 7000 COMPUTERS USING THE FTNS LANGUAGE. THE PROGRAM
UNIT FERFCRMS THE FOLLOWING FUNCTICNSS

1)e THRE RAW SASS DATA IS SORTED BY GEOGRAPIC.LCCATIUN AND VARIQUS SASS
PARAMETERSs AND THE RESULTING BDATA IS WRITTEN TO TAPES. REFER
TO ROUTINE DATAINS

2). TAPEQ APQVE IS READ AND THE APPROPRIATE CATA IS SELECTED FOR GRIDDING.
THE FINAL GRID MATRIX IS WRITTEN TG TAPEle REFER TO RCUTINE SSGRIDs

3)e THE GRIDDED DATA {TAPEL) IS SMOQTHED BY INTERPOLATICON FOR MISSING OR
SPARSE DATAe THIS SMOOTHED GRIDDED DATA IS WRITTEN TQ TARE2. REFER TO
SCUTINE SMTHCD.

4)e THE GRIDDED DATA (TAPE2) IS PROJECTED ONTO A MERCATOR AND/OR POLAR
STEREQGRAPHIC MAP. THE FINAL MAP CATA VALUES ARE .INTEGERS
FEORESENTING FALSE COLOR SCALING OF THE SASS CATAs. THIS MAP DATA IS
WRITTEN TQ TAPES, REFSR TO ROUT INES MERCAT, PCLAR, COLORS AND PACKEM.

- o - - -

THE ABQVE 4 FUNTIONS NEED NOT BE WUN CONSECUTIVELY. ANY OF THE FIRST 3
STEPS COULD HAVE BEEN RUN PREVICUS AND THE RESULTS STORED ON DISK OR
MAG TAPE., VARICUS INPUT CARDS ALLOW YOU TO ENTER AND LEAVE THE MAIN
PROGRAM AT SEVERAL LQCATIONS. :

*%%kkk PLEASE REFER TO END OF MAIN PROGRAM FOR COMPLETE DESCRIPTION OF ALL
THE NECESSARY DATA CARDS %k

DIMENSION GRID(402+20)9+SUM(400+20) s INDEX(401)sP{400)+SSC(400),
* IFILL{400)

CCMMOEN/XMAP /UL T2 DL T2 ULGHDLG

MAXSZ=400

PRINT 3953 , 1

PROGRAM CONTROL INPUT

REAC(S.%) IGPID, INTERP, IDATA
IF(IGRID) 135,4%,45
PRINT 3999 , 2

GFIC COORDINATES INTERED

REAC(S5e%) ULTWDLT+ULG+BLG,GROSZ
IF(DLT 4L Te=25,) DLT=~E5,0
IF(ULT ,GT «854) ULT=85,

SET GFID MATRIX DIMENSICNS

ULT-DLT)*111.112/GRC3Z+1 .,
MaGTeMAXSZ) GO TO 369
CLG.LTWULG) GO TO 21
=DLG=3€0.

TINUE
ULG-DLG)I*111e112/GRCSZ+1 W
NeGT eMAXSZ) GO TO 356
ICATA) 155,175,155

L

CATA SELECTICN POUTINE
L DATAIN(IDATA,5%)

ICATALEC.0) GO TO 699
IND 9
I
1

NTEFPLLT.0) GO TO 5S9
GRID«GT«4) GC TO 255

L
[
(
w
(
(
ITECL14302) NeM,ULT,DLT,UL3,0LG

PERFCFM GRICDING
CALL SSGFIC(N.M'fCQTAuGRYD;SUM-ZO)
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onon

[aXeTs]

[alaYs}

[aYaYe}

[aYs18!

REWIND 1
IF(INTERPL..T+2) GO TO SE&
255 CCNTINUE
WRITE(2¢302) NyMsULTDLT+ULG.DLG
REAC(1,302)
*%  SMOQTH GRID MATRIX
CALL SMTHGD ( INTER?, GRID +N+M 20 ¢ SUM)
REWIND 2
IF{IGRIDSEQe0) G TO 499
GO TQ 35 :
5§85 - READ(1.+302) !
*% WRITE FILE TAPRE2
WRITE(2,302) NyMeULT,DLT,ULG,DLG
00 36 1=14M
READ(14401) (P{J)eJ=1eN)
36 WRITE(2.:401) (P(JIsJ=14N)
ENDFILE 2
ENDFILE 2
REWIND 2
IF(IGRIDEQs0) GO TG 499
WRITE(6,4003)
. GC TO 35
135 PEAD(2,3902) NeMsULTHDLT »ULG#DLG
‘ REWIND 2
PRINT 3999 + 7
%%k MAP TYPE AND DIMENSIONS ENTEREOD
35 PEAC(Sy%) N1yN24N4, ZLAT MAPTYP
IF(EOF(5)) 49242540
25 IREC=N2+
TF(NL «GT eMAXSZ+0OR oN24GT «MAXSZ) GO TO 199
IF(MAPTYP.GTs1) GO TO 31
% PERFECRM MECATOR MAP PROJECTION
CALL MERCAT(Ns+M,s SSeN1sN2yINCEX, IFILL,P, IREC)
ENDFILE 3
WRITE(6+44001) N1sN2,ULTDLT sULGHDLG
GO TO 40
31 IF{NGeECeOeOReNSG «GT «20) N4=20
Bl=N2
32 B82=81/N4
IF(AINT(B2)«=GeE2) GO 7O 33
Na=Nao=-1
GC TG 32
%% PERFCRM POLAR STEREOGRAPHIC PROJECTICN
33 CALL FOLAR(N.M.ZLAT'GRIDoNl.INDEXQP)IFILLtNQ.IFEC)
ENCFILE 3 T
WRITE(6+4092) N1 N2 904 s ZLAT+3604900
40 ENDFILE 8
REWIND 8
REwWIND 2
REWIND @
STCP
359 W$XTE(613000) UL T+DLT +ULG +DLGyGRDSZ
STCF
166 WRITE(6,3001) N1 +N2+MAXSZ
STCP
499 WRITE(6,3002) NaMsULT o DLT JUL G DLG+ GRDSZ
REWIND S
IF(INTERPLLT.2) GO TO S01
WRITE(6,3003) INTIRF
sTQOC
501 WRITE(6+,3004)
sTOP
569 WRITE(6,45000)
STCF
699 WRITE(6,5001)
STCE
202 FCRNMAT(21344F10e4)
401 FCRMAT(10F1].4)
3000 FCRMAT(1HO,SIHTFE AREA CF INTEREST IS TOO LARGE OR THE GRID SIZE,

*1EH IS TOO SMALL==,¢/1Xs3ISHCHANGE THE FCLLCWING TO GET NO MORE,

%220 THAN A 479 X 400 GRINI//Z1X s SHNLAT=eF7429s5Xs SHSLAT=sF7e245X
X7HELGNG L= sFBe 245Xy 7HELONG2= +F84245X « LOHGRID SIZE=4+F6elsdH KMa)
2001 FCREMAT(1HO, 10HEITHER N1=,1442Xs6HOR N2=4144+2X+12H ARE GREATER,
*S5H THANGT4,2X¢3GHRESNTER N1 oN2=-THE FALSE COLOR GRID SIZE)
3002 FOFMAT(26HOTHE CCMPLTED SASS GRID [Sel4410H PIXELS BYs14,
*¥51H PIXELS AND IS LCCATED WITHIN THE FIOLLOWING REGICNI+//71Xs1 030Xy
*5HNLAT=:‘7-2,SX.SHSLAT='F70205Xo7HFLGNGl=vF8.2.5X.7PELONGE=:FB.2.
%7 /1Xe 10X e 3ERAND THE GRID BOXES ARE APPRCXIMATELY oF7e2¢1 X0
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*GHKM SQUARE)

3003 FOFMAT(SIHOTHE GTID WAS SMOOTHED 8Y INTERPOLATING FGR MISSING,
*30H DATA USING AN INTERP VALUE OFs I12+2Xs 1 7TH(REFER TO SMTHGD))

3004 FORMAT(40HONO SMOOTHING WAS DERFCRMED CN GRID CATA)

3999 FORMAT{16HOENTEP CARD NCe o112

4001 FORMAT(S1HOA MERPCATOR MAP PROJECTICN OF SASS DATA WAS CREATED,
*18H WITH GRID SIZE OF«T4,10H PIXELS BY.14,7H PIXELS+/1X+s6HAND IS,
#33H LCCATED IN THE FOLLOWING REGIONZI o//1Xe10XsSHNLAT=4F 7624 5Xy
ASHSLATZ=oF 70 295X 7HELONGLI=sF 842 95X+ 7HFELENSG2=0F842)

4002 FORMAT(S4H0A POLAR STEREOQOGRAPHIC MAP PRCJECTION OF SASS DATA WAS.
*26H CREATED WITH GRID SIZE CFe14, 10K FPIXELS BY, 14s7H PIXELS/1Xs
*39HAND IS LOCATFD IN THE FOLLOWING REGIUONZI»//1X ¢SHNLAT=4FSe1e¢5Xs
FSHSLAT =9 F7 4245 Xs THELONGI=oF 61 95X s 7HELONG2=4F 4,01)

4003 FOFMAT(iHL)

5000 FORMAT(47HOCNLY ROUTINE DATAIN WAS PERFORMED CN SASS DATA)

S001 FORMAT(39HONO DATA WAS FOUNC IN AREA OF INTEREST=» ’

*¥17H CHECK DATA CARDS)

5

THE FOLLOWING IS A COMPLEYTE SUMMARY OF EACH INPUT CARD==-

CARE MUST BE TAKEN WHEN WRITTING THE INPUT CARDS SINCE TKFE PROGRAM
DUES NOT CRFCK FOR IMPROPER INPUTS.

%% ALL INPUT IS LIST DIRECTED WITH CCMMAS USED AS FIELD SEPERATORS **
THE CARDS ARE AS FOLLOWS: —=—-—-

CARD te ENTER PARAMETERS IGRIDs INTERP AND ICATA WHERE:

<0 PROCEDE DIRECTLY TO MAPPING

=0 PERFORM ALL BUT MAPRPING

>0 <S PERFORM EVERTHING

>4 PERFUORM SMOOTHING AND MAPPING ONLY

<0 PERFORM CNLY DATA SORTING AND SELECTING

=1 DERFOPM EVERYTHING EXCEPT SMOOTHING

>1 PEQFQORM EVERYTHING- INTERP SETS AMOUNT QF
SMOQOTHINGe REFER TO POUTINE SMTHGDe.

<0 DATA SUBSET DONE EARLIFR~ UNKAOWN AMOUNT OF DATA
=0 PERFORM CATA SORTING ANC CONTINUE .
>0 DATA SUBSET ALREADY DCNE- IDATA=N(Os. DATA FOINTS

IGRID=

PR

INTERP

{l
~e——

IDATA=

—

CARD 2, ENTER GFID COORDINATES - NORTH AND SAUTH LATITUDES AND MOST EAST
AND LEAST EAST LONGITUDES- ALSO ENTER GRID BOX SIZE IN KM,
%% THIS CARD CMITTED IF IGFRID IS NEGATIVE #kx

A kkkkx OMIT CARDS WITH ASTERISKS IF IDATA IS NCNZERO CR IGRID < 0 *¥¥%¥

*%% CARC 3. ENTER NMODES—- TFHE NUMBER OF CATA SORTING CCNTROL TRIOSe.
%% IF NMCDES FCUAL ZEFQINC SORTING) CMIT CARDS 4 TO 3 +NMODES **x%

*%k%x CARD 4. ENTTR A SASS MODE, BEAM NUMBER AND PCLARIZATION ON EACH OJF
*%% CARD Se THE NMODES INPUT CARDS. ENTERING ZERQO FOR ANY PARAMETER

*%k & . . CAUSES NG SORTING FOR THAT PARAMETER FOR THAT PARTICULAR

* %k ¥ - . INPUT CARDe

%%% CARD 3 +NMCDFES

*%% ASSUMING NMODES=! (FOR EXAMPLE) /HE INPUT CARDS CONTINUE AS:I **%¥

*%% CARC Se ENTER CFLL NUMBERS TO BE USED IN SORTING-%*% A BLANK [ALL 0°'S)
CARD INPLIES ALL CELLS ARE USED.

%% CARD 6, ENTER CCOPCINATES CF CATA SUBSET- NORTH ANC SOUTH LATITUDES AND
MOST SAST AND LZAST EAST LCONGITUDES,%* NEGATIVE LONGITUDES MAY
BE USELC SVEN THOUGK ODATA TAOES D20 NOTe**

kxddkx OMIT ALL FURPTHFER INPUT CARDS IF I3RID= 0 OR INTERP < O *%kkxxk
CABD 7+ EMTER MAP SIZE IN PIXELS- WIDTH X HEIGHT—- ENTER MAP WORKING
HEIGHT <=20 PIXELS - ENTER ZLAT, THE SCUTHEPN MOST LATITUDE FOR
POLAR STEFECGFAPHIC MAPS = AND ENTESR MAPTYPE WHERE:
MAPTYPZ=( <=1 MERCATOFR MAP PROJECTION
( >1 POLAR STERZQGRAPHIC MAP PRCJECTION

CARD 8. ENTSER FALSE COLOR PARAMETERS ISCALE, TCOLCR, 1BOUNDs SIGHI,
AND SICLQO WHERE:!

[aYaXaYaYaYaYaYaTalalataTaXetatakaYe alaTaTalalaYsYaleYaYaYeTaYaYa e e YateYela s e ataTa oo Yo Yo ata e o e aRaTaXeXatoTa e o o o Yo Yo o e Yo !
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END

ISCALE=

1COLOR=
IBOUND=

S IGHI
SIGLO

(1 LINEAR COLCR TO DATA PELATICONSHIP

(2 LOGARITHMIC COLOR TO DATA RELATIONSHIP
(3 EXPONENTIAL COLOR TO CATA RELATIONSHIP
NUMBER OF FALSE COLORS DISPLAYED <= 20

(1 DATA ABOVE AND SELCOW LIMITS IS NCYT COLORED
(2 DATA ABOVE AND BELOW LIMITS BOTH HAVE A COLOR

MAXIMUM SASS CATA VALUE TO BE SCALED
MINIMUM SASS DATA VALUE TG BE SCALED
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SUBRCUTINE DATAI¥(IDATA,IUNIT)
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INE SSGRID(M,M,ND,5RID,SU¥,N2)
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SET GRID BOX DIMENSIONS
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SUBPOUTINE SYTHGD(IG,G,N,M,N2,XSTH)

THIS ROUTINE INTPRPOLATES SASS DATR VALUZS T0% GEID BLXES WHICH HAVE NO
VALUE DUF ™A MTSSTNG AR SPARSE DATE, A WSTGRATEN 3UFPAGING IS DCNE FROW -
“HE 5 X 5 GPTD BCYX MAPRIX SURROIUNDIVS THE =MDPTY G2IN BOX, TilE WFIGHTS ART
DETEPMINED BY THF TINVEPSE SOUAREDN DTSTANSE FoAM mf xNOWN GRID BCX TO THE
EMDTY GRID BNX. *%% PAPAMETERP INT®RD [§ INDU™™wn TN THE MAIN PROGRAM AYD
I™S YALUE DETERMINES THE AMOUNT OF GRIN SMACTHTNG, 8TLOW IS A SAMPLE OF A
5% 5 GRID MATRYX WHERE THE CENTF? ReX I3 74 BE SROATHED, THE NUMBERS IN
7YF ANXFS AR? PASSTBLE VALUES OF INTP30, THFREENDG®, ~HE ACXES WITH NUMBERS
LESS THAN AP EQUAL TO THE INPUTTED VYALOR AF INTEPP'APE THE ONES USED IN
THE SMCOTHING DRCCEDUIRE, **%

| €151 456
s {3({2{31]5]
l o 2({2({21s®s
s | 3{213
el Bl B ---'-..’”‘
6151 4
IEAL G(N,N2),XSUM(N,N2
DirE Brakyl pEoUr (Nl ) ,
DATA W1,W2,W3,H4,85/1.,0.5,0425,042,0.125/
TNILL=1
TF(IG.GT.3) INDLL=
NIZINOLLE2+1
I5p=y-IKULL
JSp=m=TINULL
IST=INULL
IST=INILL+1
RFAD GRID PILT TAPEY
g%aéc1[?56N3 G (K, I) ,K=1,%)
? 3 ’
DaRD{Te 1090 ({5 ’
WPITE(2,160) (G(K 1) ,K=1,M
J=T ST
JSTSIST+1
3203%I[?1'é¥¥L%)
» [\ - ,‘
S
.4 ! ={ i g
Do 3¢ I=is%,1§p
COWPUTE SMOOTHED GRID VALUES FOR NISSING PATA ONLY
I7(G(1,3) .NE.FLAG) GO TO 29
DSUM=D.
TOT=n.
g IO (30,31,32 33,3
SUM=G (1= QE é}t-z &+2 16 (1+2,3- 7)00(I+2,J0ﬂ
Irorc=ésunos FLAG
NSOM=NSOM+ (STN = ””TO*?LAF)*WS
TET="T0T4 (4, aTTODE
SiM=G (I-1,3=2) +G J-Z)*G{* 1) 4G (T+2,0-)

x4 G (T=2,J¢0) +G(T+ +G (I~ J*é)*G(T+ , 14 5)
TTATO=(SUMS, u;/ﬁ
DSOM=DSUM + (SON-* OTO*FLAG)*WU
TOT=TOT+58.-ITCTOE*H
SUN=6(T,0=2) ¢ (T~ JY+G(T+2,J) +5(T,I+2)
ITOT0=§§UH+ .Eu}/FilG '

DSOM=DSTUMs (SON-ITOTNRPLAG) *W3
TOT=TOT4 (4, =ITOTC) %43
SUK=G(T=1,J=T) 4G (141, 3~ 1) 4G (I=1,J3+41)+6 (T+1,J+1)
ITCTC=(SU&#5.4“& FLAG

DSUM=DSOM+ (SUM-TTOTCXFLAG) *W2
TOT=TOT4 (4, =TINT0) *§2

SGM=G(T -1%*G(I-1,Jz#ﬂ(I+1,J)+G(I,J*‘\
1ToT0=(SUMe5, B4y /PLAG

DSUM=NSUM+ (SUM-ITOTO*FLAG) *¥1
TCT=TOT05Q.-ITGMF)*H1

SRR R LR X ‘

Ad -z r

gc ™ ic¢

XSUM(T,1) =DSUM/TOT

CONTINAE

WRITE SMOOTHED GPID MATRIX TN FILE TAPPR2
WRITE(2,10C) (XSUM(II,T),TI=1,N)
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* %

000N

onn
*
#

33

%

aon

* X%

[aXaXalNaTels}

* %

[aX2Te}

%* %

anon

*%

anon

21

*

onn

* %

anon

23
250

C %*x%

SUBROUTIANE CCLUFRS(NLsN2+Y4 IF, INDEX, TUNIT, IR)

THIS ROUTINE PERFCRMS A USER CONTFOLLED CONVERSION OF MAP PROJECTED SASS
DATA INTO INTEGEF VALUES RANGING FRCM 0 TO 21 IN UNIT STEPS. THESE INTEGER
VALUES REPRESENT THE FALSE COLOR SCALE AND HAVE A SELECTABLE LINEAR,
LOGARITHMIC OR EXPONENTIAL RELATIONSHIP TGO THE SASS DATA. USER SUPPLIES
TYPE OF SCALE, UPPER ANC LOWER DATA VALUES AND NUMBER OF COLGRS NEEDED uP
T0 ASMAXIMUM QF 20 COLCRSe REFER TO MAIN PROGRAM FOR DESCRIPTICN OF INPUT
CAKDS.

INTEGER UPBCUND + DNBOUND
DIMENSICN Y(N2),IF(N2), INDEX(IR)
PRINT 3%S¢ , 8

COLCR SCALING AND CATA BCUNCS INPUTTED

REAC(Ss%) ISCALE, ICOLOR, IBOUNDeSIGHI,SIGLO
ASSIGN 23 TC UPBGUNC

SSIGN 23 TO DNBCUND
F(IRCUND«NEL2) 50 TO 33
SSIGN 21 TC UPBOUND
SSIGN 22 TC DNAQUND

T

0w P>rr>

mn

MAX NQOs OF COLORS

ICCLCR.GT218) ICOLOR=18
ICOLCR«GTo20) ICOLOR=20
R=ICOLOR

P=XCLF+140

OMI=18CUND=~1
F=(ICOLOR+IBNDML%2)

N .
O A3ZOOTM
X Oz7zFr A~

[g)

FUTE CATA INCREMENTING VALUE

SCALE~2) 142,3
(SIGHI~SIGLD)/XCLR
4 TO JAIL

R/ALOG(SIGHI~SIGLO+1 )
TGO JATIL

e () =t o
Zx Z

JATL

oadtoaianl

r e
CNT D) =4t O e Qs

~~f

TUNTIT,Y N2, 1)

ONUB0OPTOPI—
AP>LNO0LVLONLNT

GH1) GO TO USBCUND(21,23)
GLC) GO TO DNBCUND(22.,23)

COMPUTE INTEGER COLOR VALUE

cLonmoZ~
m

Mz

0

- PO

GO TO JAIL+{(445,6)
LINZAR CONVERSICN

CINT((Y{(J)I=-SIGLC)/DSIG)+IBOUND)
m 250

LOGARITHMIC CONVERS ION

=INTI(DSIG*ALOGIY(J)-SISL0O+1.))+IBCUND
TC 250

FXPONENTIAL CONVERSICN

IX=(INTUEXP((Y(J)=SIGLO)/DSIG)I+IBNOML)
GO TO 250

FLAG HI DATA

IX=1TOP

IF(Y(J)sEQaleE5) GO T 23
GC TC 2850

FLAG LO DATA

IX=1
GO TO 250

FLLAG NULL DATA

I x=0
IF(U)=1IX

INVCKE PACK FCUTINE
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200
"301t

409
39%9

CALL PACKEM(IFsN2,N3)
WRITE FALSE COLOR VALUES TO FILE TAPES

BUFFER OUT (B8s1) (IF(1),IFIN3))
IF(UNIT(2)) 200,3n1,301
CONTINUVE
RETURN :
WRITE(64+400)
PETURN
FORMAT ( 18HOBUFFER OUT - ERROR +//1X)
EOFMAT(16HOENTER CAFD NOe s11)
ND
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PROGRAM ANNOT( INPUT+OUTPUT ¢ TAPES= INPUTy TAPEG=OU TPUT)

THIS SOFTWARE WAS CREATED ON MAY 1642 1S79 8Y CLAYTON Bo JACKSON WHILE k&%

UNDER THE EMOLOYMENT OF THE RESEARCH TRIANGLE INSTITUY

CF NeCaeeo IT *kk

WAS DESIGNED TO SATISFY IN PART THE CONTRACT REQU!REMENTS UNDER NASA *kk

CONTRACT NASI~1£338.

* kK

THIS PROGRAM CREATES AN ANNOTATION PLOT FILE CONTAINING DISPLAY
LABEL ING AND A MAP LEGIONe THE PLOT FILE IS A SPECIAL RASTER FILE
AND. IS CCMPATIBLE WITH TrE DISPLAY FILES GENERATED EY FALSCLR AND

MAPGEN o
THE INPUT CARDS ARE AS FOLLGWS?

CARD 1 ENTER A iO*CHARACTEQ MAP CODE ( FORMAT(A10) )

CARD 2. ENTER ICOLOR+IBOUNDITYPE,SIGHT+SIGLOIAND XSCALE WHERE:

_ICOLOR = NUMBER OF DISPLAY COLORS

I80QUNC = - UPPER AND LOWER BOUND CATA
o = = UPPER AND LOWSR BOUND CATA

0

1
ITYPE = 1 = LINEAR COLOR SCALE

2 = LOGARITHMIC COLOR SCALE

3 -~ EXPONENTIAL COLOR SCALE
SIGHI = UPPER BOUND CN DATA VALUES
SIGLO = LOWER BOUND CN DAYA VALUES
XSCALE = PLOT DIMENSICNS IN INCHES

*¥%  FORMAT IS LIST DIRECTED kxkx%

L PSEU
2

CONTRCL VALUES

AD(Se*) ICOLORyIBOUNDsITYPE +SIGHI+SIGLOIXSCALE
INX=I1CCLOR+1
IF(IBOUNC+EQel) INX=INX~2

CCMPUTE COLOR BCUNCARY VALUES

JNX=INX=1

XNUNM(INX)I=SIGHT |

IF(ITYPE-2) S5+647 |

DSIG=(SIGHI~STGLO) ZUNX
s}

GC TC 8
"DSIG—JNX/ALOG(SIGHI—CIGLO+100
.GQ TO 2

DSIG=(SIGHI~ SIGLO)/ALOG(FLDAT(INX))
CONTINVE

00 30 J=1,JNX

GO TO (1+2+3)+1TYPE

T 2INX~J .
XNUM(I)=SIGHT-J%DSIG

GO TO 30

XNU“(J) =SIGLO+EXP{(J~1)/DSIG)~1a
GO TQ 30

CXNUM(J)=SIGLO+0SIGXALOG(FLOAT(J))

CCNTINUE
SCALE=XSCALE/S12.
CALL CALPLT(SCALZ0+5)

- XRECT= (2564-[COLORX124)*%SCALE

YRECT=]185¢*SCALE
RW=24 4 *SCALE
RE= 1R 4%k SCALE

PLOT COLOR FECTANGLES

DO 10 I=1,1COLCP

CALL CALPLT(I,+4HMASK4)
X=XRECT+{I=1)%244%SCALE

CALL RECT(XsYRECT¢RF4RW40Qe04+3)
CONTINUE

CSTZS=7 4 %SCALE

CALL CALPLT(E3¢044)
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[aYalks]

XNCT=XRECT+104%SCALE = .
YNOT=YRECT+4 +*%SCALE + RH
XOFSET=3,%SCALS

{ST=(ICOLOR+1) /2

IF(IBOUNDJEQ.D) GO TO 15

[up=9

IST=(1ST/2) %2

PLCT COLCR BOUNCARY VALUES

DC 30 1=1,1ST .

IDX=(I-1D*2+1+IUP

X=XNOT+(I~1)%4B+%SCALE

Xi=X

IF(ABSUXNUM( IDX) )el.To10e) XI=X1#XOFSET
IF(XNUMCTIDX)eGEWeNe) X1=X1+XCFSET A
CALL NUMBER(X1 ¢ YNOT sCSTZEWXNUM(IDX) o0aygl)
CCONT INUE

[SP=INX-1IST ‘
YNOT 1= YR=CT—4.*=CALE-CSI7” .
XNOT1=XRECT=14,%SCALE

[FCIBOUNDWECol) XNOTISXNOT1+48. *SCALE

DC 40 I=1,18P :
IDX=1%2~-1UP ¢
X=XNOT L4+ (I~1)%48.%SCALF

X=X

TF(ABS{XNUM{IDX) ) olTe10s) XI=X1+XCEFSET
IF{XNUM(IDX)eGEaDas) X1=X1+XCFSET

CALL NUMREP(XI.YNOT!.CSIZ:.XNUM(!DX).O-'X)
CONTINUE

IF({IBOUND.EQeO) GO TO 55

XDIS=Qe%SCALE

Y=YNOT1+3.%SCALE

CALL PARPOW(XRECT+XCIS, Y XRECT~ XDIS'Y.I.0.0)
IF{ISP.GEIST) Y=YNOT+3+%¥SCALE
X=XRECT+ICOLOR#24 . *SCALE

CALL DARPOW(X—XDIS.Y.X+XDIS.Y.I.O.o)
CCNTINUE

X=40.%SCALE

IF(ITYPEWEQal) X=56.%SCALE

Y=55 ¢ %SCALE

PLOT DISPLAY LABZL ING

CALL NOTATE(X,Y,CSIZE,30RNORMALIZED RADAR CROSS SECTION+04930)
IF(ITYPE=2) 65,75,.85

CALL NOTATE(9S9449594+CSIZEs2tH (LINEAR SCALE (DB));O..EI)

GO TO 985

CALL NCTATE(GC9,4,999,4CSIZEs26H (LOGARITHMIC SCALE (08)).0.'26)
GO TO §5

CALL NOTATZ(999.,9GG+9CSIZE+26H (EXPCNENTIAL SCALE (CB))vO-'Zé’
CCNTINUE

CALL NOTATE(999445GGe+CSIZE 45H MC=,0045)

CALL NCTATE(S984979C4s CSIZEoMCe0es10)

CALL CALPLT{044+0449%9)

sSTceP

END
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41
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* %k

40

* X

*kk

PROGRAM MAFGEN{ INPUT,QUTPUT yTAPES=INPUT s TAPEG=QUTPUT» TAPE3, TARPES)

THIS SOFTWART WAS CREATED ON JUNE Se¢ 1579 BY CLAYTON B. JACKSON WHILE *%*

UNDEP THE EMPLOYMENT OF THE RESEARCH TRIANGLE INSTITUTE OF NeCoso IT * ok
WAS CESIGNED TO SATISFY IN PART THE CONTRACT REQUIREMENTS UNDER NASA * Kk

CUNTRACT NAS1-153313, ) : . L L]

THIS PROGRAM GENERATES EITHER A MERCATOR OR POLAR STERECGRAPHIC MAP PLOT
WHICH CONTAINS LATITUDE AND LONGITUDT LINES, KEFY MERIDEANS AND POLES, AND
SUPERIMPOSED LAND/WATER BOUNDARIESS. THE PLOT OFFSETS AND SCALE FACTORS
ART CALCULATED SUCH THAT THE PLOT FILE IS DIRECTLV COMPATIBLE WITH THE
DISPLAY FILE CREATED BY SROGRAM FALSCLR.

THE CNE INPUT CARD IS DESCRIBED AS FGLLCWS.
ENTER ZSCALE. MAPTYPRE, ULT, OLT, ULGs, AND OLG WHERE'
ZSCALE = UNSCALED PLOT SIZE (IMAGE SIZE IN INCHES)

MAPTYPE = 1| = MERCATOR MAP
2~ POLAR STEREOGRAPHIC

NORTHERN MOST LATITUDE (MARTYPE=1)

wr : QUTERMOST LATITUDE (MAPTYPE=2)

DLT = SOUTHERN MCST LATITUDE (=0 IF MAPTYPE=2)
ULG = EASTERN MOST LONGITUDE (=0 IF MAPTYPE=2)
'DLC = EASTERN LEAST LONGITUDE (=0 IF MAPTYPE=2)

*¥% INPUT CARD USES LIST DIRECTED FORMAT *x

DATA A1,A2,A3/.7853681635,8¢7266462609E=3,57.29577951/
ENTER CCNTRCL VALUES

READ(S+%) ZSCALEsMAOTYP ,ULT+DLTJULGHOLG
IF{(MARTYR«GTel) GO TO 40

FIND CENTER LATITUDE
CLAT=2+%A3%ATAN( SOPT(TAN{AL +ULT#A2) *TAN(AL+DOLT*A2) ) ) =90,
SET ANGULAR LIMITS

P1=ABS(ULG~DLG)%0.S
p2=p1

P3=ABS (CLAT=DLT)
P4=ABS(ULT=CLAT)

P G=ULG-P1

PLCT MERCATOR

CALL SUPMAF(9sCLAT PG e9P1leP2,P3:P4,=4410,=0,0,1ER)
IF(IEF «NE«0O) GO YO S50

COMFUTE MAP IMAGE PIXEL SIZE

OUi=4 ¢ % A2 %P2
ODV=ALOG(TAN(AL+P4*A2) ) +ALOGI(TAN(AL+PR3%xA2))
IF(DUGT «DV) GO TO 41

M=400

N=40J0+%DL/DV + 0.5

GO TQ 61

N=4Q90 )

M=400+%DV/DU + 0.5

WRITE(645000) ULT+DLT yULCsDLGaN M

GO 7O 60

SET 'CENTER LATITUDE TC ANORTF OR SQUTH POLE

CLAT=89.99969
IF(OLTelLTe0ooANDLULTLZe0e) CLAT==89.9999G
P1=ABS{CLAT-WLT)

PLOT 9CLAR STEREOGRAPHIC

CALL SURPMAFR(LyCLAT 30040091 eP1l Pl sPle=4e19% ~040,1ER)
F(IER.NC ) GO TN s0

=400
=409

T Z v

0
0
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[eXeTs}

dnn

6C
*&

* %
S0
100
5000

5001

WRITE(E+5001) NoyM
CALL FRAME

COMPUTE OFFSZTS AND SCALE FACTORS

SCALE=ZSCALE/S12, : -

XSCALE =AMAXL1(10.%N/346384+10.%M/74608,)
YSCALE=XSCALE
XOFF=0+454(512~N)*SCALE~045%XSCALE
YOFF={00+%SCALE=0,5%YSCALZ

CALL PLCT TRANSLATOR
CALL METRST(XOFF, YOFF s XSCALE,YSCALE 4 SCALE)
STEP a ) i

WRITE(64100) IER
g#%% SYSTEM(S2, 12HSUAMAP TRRNR)

FORMAT(SHOIER=,15) ; :

FURMAT(54H0A MERCATOR MA® PLOT WAS GENERATED IN THE REGION OF ==,
K/ /EX s SHNLAT= 4F 6020 5Xe SHSLAT=1F6e2s5Xe 7THELONGLI=4F70245X 9 7HELONG2=,
¥ 7429 /76Xy 10HTHE MAP IS414415H PIXELS WIDE BY,14,7H PIXELS,

*SH LONG)

FORMAT(48H0A POLAR STEREOGRAPHIC MAP WAS GENERATED THAT 1S, 14,
*éSH PIXFELS WIDE BYs14412H PIXSLS LONG)
ND .
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PRCGRAM MERGE( INPUT ,OUTPUT , TAPES= INPUT, TAPE6=0UTPUT » TAPES
* RS U 04 S ' TeTAPES.

%k THIS SOFTWARS WAS CREATED ON MAY 14, 1979 BY CLAYTON Be JACKSON WHILE %%
%% UNDER THE EMDLOYMENT OF THE RESEARCH TRTIANGLE INSTITUTE OF NeCoeeo IT *kk
*%% WAS DESIGNED TO SATISFY IN PART THE COENTRACT REQUIREMENTS UNDER NASA *® %K

QAO0ONA0ONDAONONOHDDNONOONDAON

onn

non ono

aonn

[aXels)

an

* k%

*%

* %

* %

50

*k

20

B2YaYs)

60

70

X

* %k

CONTRACT NAS1-18238.

THE GNE INPUT CARD 1S AS FOLLOWS:
ENTER N AND M WHERE:

**k LIST DIRECTED FORMAT %%

INTEGER BUFFl(lOO).BUFFZ(lOO)
NWDS=100
PRINT 100

ENTER 2ND FILE SIZE

FEAC(Ss%) NyM
IF(NsEQeS12 «ANDMECGa512) GO TO 79

CCMFUTE BIT OFFSETS

IXQFST={(S512-N)/2 - 4
IYOFST=412-M

IXBIYS=IXOF ST*8
I1ZBITS=IXBITS=(IXBITS/60) %60
IYBITS=60-1ZBITS
IXWRD=IXBITS/60+1

SET MASKING VARIABLES

XMASK=oNOT e MASK(IYRITS)
YMASK=oNGTe MASK (1 ZRTITS)
ZMASK=MASK(1Z8ITS)
IF{S12-N-IXCFST) I0,50.50
IF(IYOFST.LT«0) GO TO 169
IF(IYCFSTEEQeD2) GO TO 1S3
PE

RFORM Y OFFSET

DC 19 I=1,1YOFST

BUFFER IN (1541) (BUFF2(1).BUFF2{NWDS))
IF(UNIT(1S)) 20,299,299

NWDS=LTNGTH( 1S
BUFFER QUT (44
IFCUNIT(44)) .1
CCNT INUE
IDUMMY=Q

)
1) (°JF=2(I)-5UFFZ(NMDS))
043CQ43¢9

PERFORM MERGING - FILE SIZES UNEQUAL

DO 150 I=
BUFFER 1IN } (BUFF2(1)+BUFF2(NWDS))
L]

2594268

(3UFFL1(1)BUFFL1(NWDS))
€9, 2799

MWDS=LEN
IDUMMY= SH
BUFF2( IXW
DO 140 J=1

PERFCRM X C

F1(1)+=1Z81TS)eAsYMASK
MMY oQR « BUFF 2( I XWRD)

C N[0

ITEMPI=BUFF 1(J) ¢ Ae XMASK
ITEMPL=SHIFT(ITEMPl+IYRITS) «A4ZMASK
ITEMP2=SHIFT(AUFFL{J+1) +»~1ZBITS) « Ae YMASK
IDUMMY= ITEMPL JOF o ITSEMP2

PERFOFM THE AIT 8Y 8IT OR
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HOR!ZDNTAL PIXEL SIZE OF FILE 2 {(NCe OF 8 EIT WORDS)
VERTICAL PIXEL SIZE OF FILE 2 (NG

OF RECORDS)

LR 2

THIS PROGRAM IS DESIGNED TO MERGE TwO RASTER DISPLAY FILES BY PERFORMING

A BIT BY 8IT OR CN EVERY COMMAON B8IT. GNE FILE MUST KAVE 512 FECORDSs WHILE
THE OTHER FILE SIZE IS USER INPUTTEDe. THE RESULTING FILE IS A RASTER
DISPLAY FILE NHICH IS THE SUPERIMPCSITION OF THE TWO INPUT FILESe




BUFF 2({ IXWRD+J) =RUFF2( IXWRD+J) «ORe IDUMMY
140 CONTINUE

JEMWES+I1

IF(IZBITS«EQ.0) GO TO 144

ITEMPLI=BUFF1(J)esAeXMASK

IDUMMY=SHIFT{ITEMPL 4IVBITS) s AeZMASK

BUFF2( IXWRD+JI=AUFF2{ IXWRD+J) e ORe IDUMMY
144 BUFFER OUT (4441) (BUFF2(1),8UFF2(NWDS))

IF(UNIT(44)) 150,399,396

150 CCATINUE

C
i g *% COMPLETE QUTPUT FILE
| 34 BUFFER IN (154+1) (BUFF2(1) BUFF2(NWDS))
| IF(UNIT(15)) 130,230,299
130 BUFFER QUT (4441) (BUFF2(1)«BUFF2(NWDS))
IF(UNIT(44)) 3443594356
230 ENDFILE 44
i ENOFILE 44
REWIND 44
REWIND 1S
i REWIND 8
c sTCP
! E *% PERFORM MERGING = FILE SIZES EQUAL

76 DC 250 I=1,
BUFFER IN (
IF(UNIT(1S)

330 NWOS=LENGTH

(

)

]

€1 ’
1Sy1) (BUFF2(1).BUFF2{NWDS))
) 042994299
(
. BUFFER IN (8
IF(UNIT(8)

1

’ (BUFF1(1)+BUFFL{(NWDS))

3
340 DC 260 J=14NW

=3

4

2
[
33
5)
1)
4042554296
0§
.2€0 BUFF2(J)=BUFF2{
BUFFER OUT (44,
IF(UNIT(44)) 25
250 CCONTINUE
GO YO 230
98 WRITE(6,200) IXCFST
STOP
199 WRITE(6+300) M
sSTQOP
2SS WRITE(6+400)
STCF
339G WRITE(E+500)
STCP ’
100 FCRMAT(20HOSENTER NsM THE MAP PIXEL SIZE)
200 FORMAT(1HO.35HX=0OFFSET [S SUCH THAT DATA WILL NCT,
¥18H FIT IN PLCT FRAME«SXe7HIXOFST=41447H PIXELS)
300 FORMAT(31HOY~OFFSET 1S LFSS THAN ZERQO==M=,14,12H IS TO LARGE)
400 FORMAT(25HO** ERFOR ON ABUFFER IN #*x%x)
. 500 ﬁCFMAT(ZéHO** ERPOF ON BUFFER QUT *%)
END

J)eQRBUFFL(J)
1) (BUFF2(1) +BUFF2(NWDS))
0+39G, 3G9
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