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NOTI CES

When Government drawings, *specifications, or other data are used
for any purpose other than in connection with a definitely related
Government procurement operation, the United States Government thereby
incurs no responsibility nor any obligation whatsoever; and the fact
that the Government may have formulated, furnished or in any way
supplied the said drawings, specifications., or other data is not to be
regarded by Implication or otherwise as in any manner licensing the
holder or any other person or corporation, or conveying any rights to
permission to manufacture, use, or sell any patented invention that
may in any way be related thereto.

Copies of this report should not be returned to the Aeronautical
Systems Division unless return is required by security considerations,
contractual obligations, or notice on a specific document.

Publication of this technical report does not constitute Air Force
approval of the report's findings or conclusions. It is published
only for the exchange and stimulation of ideas.

This technical report has been reviewed and is approved for
publication.

S. A. TREMAINE
Deputy for Development Planning
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PREFACE

This is one of two volumes of a report describing a target acquisi-
tion model developed under contract to Lulejian and Associates by the

Deputy for Development Planning (XRO), of the Aeronautical Systems
Division. The model .was developed to support in-house studies of

tactical air-to-ground attack.
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TACTICAL TARGET ACQUISITION MODEL (TATAC)

Is INTRODUCTION

This volume documents the cperating procedures, input requirements,
and output formats for the Tactical Target Acquisition (TATAC) computer
model. After defining the problem this guide can be used to assist the
user in setting up the necessary steps to make a computer run.

The computer program is comprised of the following sensor systemmodels:

Visual Observer (VISOB)

Forward-Looking Infrared (FLIR)

Television (TV)
- Active (Illuminated)

- Passive (Daylight)

Forward-Looking Radar (FLR)

- Moving Target Indicator (MTI) Mode
- Non-MTI Mode

Synthetic Aperture Radar

Section II of this guide describes the operation and structure of the
program in terms of:

Execution List (Input)

Output

Library Data

Fixed Data

Section III describes the logical structure of the programs. Section
IV contains a listing of the fixed data. Section V contains a listing of
the library data. Section VI contains sample problems including the exe-
cution list and output from the computer run for each problem to demon-
strate the method of using the model. Section VII contains a listing of
all programs in the model.

*1



I, PROGRAM OPERATION

This section describes the procedures necessary to run the TATAC com-
puter model. Detailed in this section are:

Description and form of the execution list;

Form of output generated by a computer run;

Library data description; and

Fixed data description.

Figure 1 is a diagram of the program deck. Figure 2 summarizes the
information flow in the program.

EXECUTION

LIST

TATAC
PROGRAMj

~DECK

Figure 1. TATAC Deck Structure
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Figure 2. TATAC Program Information Flow
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I
SUBROUTINE DETERMINES PROBAILITY
LOS THAT VIEW OF TARGET IS
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SYSTEM SESOR I

, SU3ROUTIRKES ATHOS

". PUT,
PI. P2, P3 DETERMINES SIGNAL

T"I ~ TRASMIJSSSION TO TARGET

Figure 2. TATAC Program Information Flow (Continued)

A. EXECUTION LIST

The execution list follows -he program deck as shown in Figure 1.
It begins with an EXECUTE card and ends with an ENDRUN card. This list
is the only portion of the data which must be formulated by the user
before each computer run. As a reference to the following description,
a sample execution list is shown in Figure 3.

The execution list performs the following functions in the model:

Determines the type of run to be executed; and

Denotes all data of the library to be modified.

These functions are described in the following paragraphs.
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1. Determining the Run

The first card in the execution list is the EXECUTE card (Figure
3, card 1). Besides indicating to the computer model that this is the
beginning of the execution list, this card conveys the type of run to be
executed. The following sensor runs may be executed:

Visual Observer (1);

Forward-Looking Infrared (2);

Active (illuminated) Television (3);

Passive (daylight) Television (4);

Forward-Looking Radar, MTI Mode (5);

Forward-Looking Radar, non-MTI Mode (6); and

Synthetic Aperture Radar (7).

To indicate the sensor run being set up, the user places one of
the single-integer codes, shown in parenthesis in the above list, into
column llof the EXECUTE card.

2. Data Entry

Besides the EXECUTE and ENDRUN cards the only other types of cards
that may be needed are "data name" and "data modification" cards. A
"data modification" card(s) is used in conjunction with a "data name" card.
That is, a "data name" card need never be used unless a "data modification"
card(s) immediately follows it.

a. Data Name Cards

The "data name" card (Figure 3, Card 2) has the legal name of
the data being modified in columns 1-15 (left justified). Legal names
for data used in the program are given in Table 1. The user then places
an integer in columns 20-30 (right justified). This integer tells the
input program how many modifications are to be made to that particular
library entry. Then for each odification a "data modification" card
follows. Recall that a "data name" card is only used if one or more
modifications are made to that particular library "data name."

TABLE 1. LEGAL DATA NAMES *

OPERATIOrNAL VAR * Only the first four characters are checked
TARGET by the program. Thus, all data names in
BACKGROUND the list may be shortened.
ENVIROIENTAL* ** Environmental and terrain data are com-
SEARCI bined into one array - either name may beSENSOR used as a legal data name for this array.
IENSOR

I1-5
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b. Data Modification Cards

the nuber ~ Each of these cards (Figure 3, cards 3 - 4) contains
the umbe ofthe variable to be modified in columns 9 - 10 (right

Justified) and the new value assigned to it in columns 11 - 20 in ElO.4
format (right justified). The variable number and its type are found
in the library data tables in Subsection C of this Section. The number
of.11data modification" cards which follow a "data'natne" card must agree
with the integer placed in columns 29 - 30 of the "data name" card.

3. Setting Up an Execution List

This subsection lists the steps which the user should follow
when setting up an execution list to run the TATAC computer model.

Defining the problem:

(1) Define the problem to be run including the sensor sys-
tem, operational variables, target, background, environ-
mental/terrain, and search variables.

(2) Determine if the data needed is in the library. If not,.
"data name" and "data modification" cards for new
entries will be required.

Filling out the execution list:

(3) List the EXECUTE card including the sensor number in
column 11 for the run to be made.

(4) Insert all "data name" cards along with the proper
number of "data modification" cards for each.

(5) List the ENDRUN card.

B. OUTPUT

There are basically three categories of output from the computer
model:

List of data modifications;

Error messages; and

Standard model output.

Types of each output applicable to a specific run will be auto-
matically generated by the program. A discussion of the categories

11-6



of output will be given in the next three subsections. Following these
discussions will be a discussion on variations of standard model output
among the sensor models. Reference will be made at-that point to sample
problems which illustrate the distinctions in output generated by com-
puter runs.

1. List of Data-Modifications

Preceding all standard output, a listing of data modifications
made through the use of "data modification" cards in the execution list
will be given. If no data modifications have been made, no output of
this category will be generated. The list will include the legal data
name for which modifications were made, the number of the variable
modified, IVAR (found in the library data table for the applicable data
name), and the value assigned to that variable. Space for output is
reserved for as many as ten modifications per data name used. If more
than ten "data modification" cards follow a "data name" card,a message
is printed alerting the user to this occurrence. This in no way affects
the program run. It simply means that all changes made after the tenth
one, will not be listed on the output. There are two ways to avoid this
situation. One is to repunch th~e entire portion of the library data
array applicable to the library data name in question. The other is to
distribute the "data modification" cards-behind multiple "data name"
cards containing the same data name. For example: if 15 data modifi-
cations are to-be made to a library entry, set up a "data name" card
with a "10" in columns 29 - 30, followed by ten "data modification"
cards for the first 10 modifications and place the remaining five behind
another "data name" card with a "5" in columns 29 - 30.

2. Error Messages

At a number of points in the program, checks are made on various
input data to determine if it is in the correct form. If there is an
error the program will print out a message. Generally, the program will
attempt to assign a default value so as to continue with the run.
These messages may appear anywhere in the output and usually give an
indication of where the problem occurred. These messages are listed
below, followed by an explanation of the cause.

EXECUTE CARD MISSING OR OUT OF ORDER

The first card of the execution list must be the EXECUTE
card which includes the sensor number. If the first card
read is not the EXECUTE card then the above message is
printed and the sensor number defaults to the value "I".

INVALID SENSOR NUMBER - (value)

Valid sensornumbers range from "1"1 to "7". Any sensor
number input outside this range will result in the above
message. The invalid sensor number read is printed. The
sensor number defaults to "1".

11-7



INVALID DATA NAME - (name)

The name read does not match one of the legal data
names given in Table 1. The invalid name read is
printed.

VARIABLE NUMBER OUTSIDE RANGE OF DATA NAME ARRAY - (value)

The variable number in columns 9 - 10 of a "data modi-
fication" card is outside the range of the array
reserved for the data name appearing on the previous
"data name" card. The read value is printed.

MORE MODIFICATIONS THAN LISTED

This refers only to the data modification "listing." It
does not imply an error in the run. Space is reserved
to print out a maximum of 10 data modifications per "data
name" card. If more than 10 "data modification" cards
are required fer one "data name" card, the user should
place the remaining "data modification" cards after
another "data rame" card containing the same data name
as for the first 10 modifications. For many modifica-
tions it may be more efficient to repunch that section
of the library.

DEPRESSION ANGLE TCO STEEP, PHID RESET = (value)

This message is applicable to all non-radar, fixed sensor
depression angle runs. If the input depression angle,
PHID, is too large, the computed dive profile point may
be reached before the target enters the sensor footprint.
The program will then set the angle back to where the
target just enters the footprint when the dive profile
point is reached. The new angle, in degrees, is printed.

OFFSET (Y) GREATER THAN YMAX. SET Y = (value)

This message is applicable to all models using a fixed
sensor depression angle with the exception of the Syn-
thetic Aperture Radar model. For a given depression
angle, ho-izontal beamwidth, and vertical beaimnwidth, a
ground sensor footprint is calculated. The cross-track
distance of the footprint at the leading edge is calcu-
lated as YMAX. If the input offset (Y) is greater than
YMAX, the target never passes into the ground footprint.
If such a condition is encountered, Y defaults to the
value printed.

11-8
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ONLY POSITIVE OFFSETS CONSIDERED, USED ABS. VALUE

Offsets are considercd to be symmetric with respect to
flight path. Therefore, if a negative offset is input
the program will convert it to its absolute value.

TUBE SATURATION, NEW FNUM - (value)

Illumination level great enough to saturate tube. Lens
is stopped down and another trial is made to see if the
illumination is within tube operating limits.

THRESHOLD SPEED IS GREATER THAN 1/2 BLIND SPEED

The MTI filter threshold velocity exceeds one-half the
calculated value of blind speed. This means that the
filter has no passband and that detection is impossible.

AN MF VALUE WAS NOT INPUT SO MF IS SET - 12

For Forward-Looking Radar (MTI mode) a filter rolloff
value, MF, was not input (or input as zero). The
program defaults to a value of 12.

Y TOO SMALL, INCREASED TO BE 1.5 SWATH WIDTHS

The offset, Y, is measured to the far edge of the swath
width. No information is obtained from the area below
or close to the aircraft. For offsets less than 1 - 1/2
swath width, Y is reset to 1.5 times the input swath
width. Typical offset values for SAR are on the order of
10 - 30 nautical miles.

3. Standard Model Output

There are basically three types of standard model output generated
by a computer run. All three may not be applicable to all sensor models.
The discussion below and reference to Figure 4 should familiarize the user
with this output. Standard model output follows the list of data modifi-
cations (if any).

a. Variable Description

The first lines in this output section (Figure 4, lines 12 -
27) for any run consist of a brief description of the variables which
head a given column. Further dcscription may be found in Volume I
of this report.

11-9
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b. Flight Profile Points

The first two rows of numbers following.the variable descrip-
tion (Figure 4, lines 29 - 30) display profile points along the flight
path for all computer runs except the Synthetic Aperture Radar*. The
first of these rows represent the along-track ground range, in feet, from
target to aircraft position for the various profile points listed. The
second row represents ground range, in feet, from target to aircraft
position for the same profile points. In case of zero offset these two
rows are equivalent.

c. Ranges, Time, and Probabilities

Beneath the rows indicating flight profile (or immiediately
beneath the variable description for the Synthetic Aperture run) is a
row of variables (Figure 4. line 31) which head 10 columns of numerical
data. These columns of numerical data represent a combination of ranges,
time, and probabilities which correspond to the variable description of
whichever variable heads a given column. All the data in one particular
row is related in-so-far-as it was all generated by one iteration of
the program. Each can be thought of as being a function of the range
given in the first column.

4. Variations in Standard Model Output

* A few special points can be made regarding the output described
in the above sections.

a. Non-Radar Cases

For all non-radar cases the following notes apply:

The first row of numerical output from the "ranges,
time, and probabilities" output section was computed
at a range which corresponded to one "glimpse" before
launch point;

The second of these rows of output was computed at a
range which corresponds to the first "glimpse" after
the dive'profile point; and

The third of these rows of output was computed at a
range which corresponds to the first "glimpse" before
the dive profile Doint.

*Output generated by a Synthetic Aperture Radar run will be given
special consideration in a following subsection.
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b. Forward-Looking Radar

As discussed in Volume I to this report, all radar submodels
are-essentially taken from tARSAM* with technology updates. Users familiar
with MARSAM will recall that it utilized a fixed depression angle for radar
sensors. Thus, for given horizontal and vertical beamwidths a sensor foot-
print on the ground was clearly defined. Results at one range between the
leading and trailing edges of this footprint were output. In the TATAC
version a footprint is clearly defined, however, output will be generated
for intermittent ranges from the trailing edge up to the leading edge.
The flight profile is straight and level throughout and no dive is
assumed. Profile points normally printed thus appear as blanks in the
dive phase. Refer to Problem B, Section VI for an example of output from
the Forward-Looking Radar models.

c. Synthetic Aperture Radar

The Synthetic Aperture Radar is also a version of a MARSAM
submodel. Again, there is no dive profile. Furthermore, the Synthetic
Aperture Radar processes the doppler phase history of the illuminated
ground area over the entire illumination period to generate the display.
All returns from the target are integrated into this display. Thus,
only one line of output is necessary to present the results. For an
example, see Problem C, Section VI.

C. PROGfAM LIBRARY DATA

The program library consists of a group of DATA declaration statements
found in subroutine INPUTI. It contains information needed by the program
to describe sensors, target, background, etc. The library may contain
more information than is needed by the program for a particular run. A
complete list of the library data supplied with the program is given in
Section V. Tables 2 through 13 following this discussion define the
sets of entries allowed in the library. These sets of library data are:

Operational variables;

Target data;
Background data;

Environmental/terrain data;

Search data;

Visual Observer sensor data;
Forward-Looking Infrared sensor data;

Television sensor data (active);

* "Multiple Airborne Reconnaissance Sensor Assessment Model", Honeywell

Technical Report ASD-TR-68-3, February 1968, Unclassified.
II-12



Television sensor data (passive);
Forward-Looking Radar (NTI) sensor data;

Forward-Looking Radar (non-MTI) sensor data; and

Synthetic Aperture Radar sensor data.

Each of these tables lists the name of the type data which it des-
cribes, the number of integers in the data (NI), and the number of
floating-point numbers (NF). For each integer and floating-point number
used to define the entry, the table lists the type of data, the variable
number, the FORTRAN symbol which is to represent the variable, the units
in which the data is expressed, and a description of the entry.

TABLE 2. OPERATIONAL VARIABLES

NAME: OPERATIONAL VAR: NI - 1; NF - 14

VARIABLE VARIABLE FORTRAN i i

NUMBER TYPE SYMBOL. UI ITS DESCRIPTION

1 ID - - UNUSED

2 ID Y FEET FLIGHT PATH OFFSET

3 FD HI. FEET SEARCH ALTITUDE

4 FD up FEET PENETRATION ALTITUDE

5 FD SPD KNOTS SPEED IN DIVE'

6 ID SPL KNOTS SPEED IN LEVEL FLIGHT

7 FiD SPC KNOTS SPEED IN CLIMB

8 FD SPP KNOTS SPEED IN PENETRATION

9 7) SRi FEET SLANT RANGE, HINL1UM LAUNCH

10 FD SR2 FEET SLANT RANGE, POP-UP ATTAINED

11 ID ANCLD DEG DIVE ANGLE

12 FD ANGLC DEG CLIMB ANGLE

13 FD

14 ID - - UNUSED

is FD - - UNUSED
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TABLE 3. TARGET DATA

NAME: TARGET; NI - 3; NF-- 17

VARIAIDLE VARIABLE FORTRAN UNITS DESCRIPTION
NUMBER TYPE SYMBOL

1 ID NJ - TOTAL NUMBER OF TARGET ELEMENTS
2 ID - - UNUSED

3 - ID - UNUSED

4 FD DTX FEET TARGET ALONG-TRACK DDUEMSION

5 ID DTY FEET TARGET CROSS-TRACK DIMENSION
6 D DTZ FEET TARGET HEIGHT

7 rD iT - TARGET REFLECTANCE

a ID DIZ.T eK TARGET TEMIPERATURE
9 FD EDmT - TARGET ]HISSIVITY

10 FD SIGTX m2 MEDIAN TARGET RCS AT 1 GHZ

,i - - UNUSED
12 ID - - UNUSED

13 ID TSPACE FEET SPACING BETIEEN TARGETS
14 FD PSI DEG ANGULAR DIRECTION OF TARGET RELATIVE TO FLIGHT PATH
15 FID VTT KNOTS TARGET VELOCITY

16 FD - - UNUSED

17 FD - - UNUSED

18 FD - - UNUSED

19 FD - - UNUSED

20 I-D - - UNUSED

TABLE 4. BACKGROUND DATA

NAME: BACKGROUND; NI -i; NF -6

VARIABLE VARIABLE FORTRAN UNITS DESCRIPTIONNmUlER r TYPE Syr,:BOL

I ID - - UNUSED

2 ID RB - REFLECTANCE OF BACKGROUND
3 YD DELTB *K TEMPERATURE OF BACKGROUND

4 FD iB - EMISSIVITY OF BACKGROUND

5 ID - UNUSED
.6 ID WPI METERS E.XTENT OF PRIMARY BACKGROUND AROUND TARGET

7 FD - - UNUSED
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TABLE 5. ENVIRONMENTAL/TERRAIN DATA

NAME: ENVIRONMENTAL OR TERRAIN; NI - 5; NF - 8

VARIABLE VARIABLE FORTRAN UNITS
NUMBER TYPE SYMBOL DESCRIPTION

1 ID ICLOUD - CLOUD COVERAGE (1 a CLEAR, 2 a PAISIAL OIYUCAST,

3 - SOLID OVERCAST)
2 1D ISUWIJ - SUN ANGLE ABOVE HORIZON (I - 90, 2 - 300, 3 - 11.5)
3 ID ICILOS - SWITCH FOR CLOUD FREE LOS (0 w Do. CSE ]L

use tables)
4 ID ITAT - SWITCH FOR ATrKOS'HERIC TRANS ITTANCZ (0 - USE

ANALYTIC APPROXLIATION. 1 - USE DWIRICAL DATA)
S ID IAZIK - SUN AZIMUTH.* USED 17 ITAT - I (I - 90, 2 00)
6D RTE - REFLECTANCE OF TERRAIN
7 FD ANGIJI DEG. AVERAGE 1ASKING ANGLE
8 ID RATIO - CULTURAL MASKING RATIO
9 ID VG N ETEOROLOGICAL VISIBILITY

10 YD R - RELATIVE HUNIDITY
11 FD C - MEASURE OF SCTEE CohUmL=ITY
12 D VW K/SEC APPA ENT IS VELOCITY DUE TO W
13 D

TABLE 6. SEARCH DATA

NAME: SEARCH; NI - 1; NF - 9

VARIABLE VARIABLE FORTRAN UITS DESCRIPTION
NU.'.BER TYPE SYMBOL

1 ID - - UNUSED

2 FD - -UNUSED

3 FD DSX FEET SEARCH LENGTH*

4 7D DSY FEET SwARCH WITH*

5 FD ULOC FEET LOC WIDTH

6 FD SI1X - STANDARD DEVIATION OF ALONO-TRACK URRJ
7 ID SICY - STANDARD DEVIATION OF CROSS-TRACK ERRO
SFID - UNUSED

9 FD - - UNUSED

10 FD - I U-USFm

ENTER -1 for these variables if FOV is to be searched. The visual case
uses a unique geometry in search along a LOC as described in App A.
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TABLE 7. -VISUAL SENSOR DATA

NAME: VISOB; NI - 2;NF - 5

VARIABLE VARIABLE FORTRAN TS.C.T.
NUMBER TYPE SY30L ULITS DESCRIPTION

1 ID ICMASK - SWITCH FOR COCKPIT MASKING (0 5 30, 1 - YES)'

2 ID - - UNUSED

3 FD VISYAX FEET MAXINUM VISUAL SEARCH RANGE

4 PD - - UNUSED

S TD - - UNUSED

6 7D XLA!MDA vm RESPONSIVE WAVE LENGTH

7 D - - UNUSED

TABLE 8. FORWARD-LOOKING INFRARED

NAME: FLIR; NI - 2; NF - 10

VARIABLE VARIABLE FORTRAN UNITS DESCRIPTION
NUM.,BER TYPE SYMBOL

I ID ISTYPE - SWITCH FOR DEPRESSION ANGLE (1 - VARIABLE, 2 - FIXED)

2 ID - - UNUSED

3 PD ASPECT RATIO OF TRE VERTICAL FOV TO HORIZONTAL TOV

4 FD THETAV DEG VERTICAL FOV (NARROW)

5 FD . TETAV DEG VERTICAL FOV (WIDE)

6 PD PHID DEG SENSOR DEPRESSION ANGLE

7 FD ZK1 - LINEAR CONSTANT TO HRT CURVE

a FD ZK2 - EXPONENTIAL CONSTANT TO HRT CURVE

9 PD - - UNUSED

10 PD - - UNUSED

11 FD - - UNUSED

12 n - - U1U SED
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TABLE 9. ACTIVE TV SENSOR DATA

NAME: TELEVISION; NI - 2; NF - 24

VARIASLE VARIABLE FORTRAN UNITS DESCRIPTION
UMBER TYPE SYMBOL UNITS_ DESCRIPTION

1 ID ISTYPE - SWITCH FOR DEPRESSION ANGLE (I-VARIABLE, 2- FIXED)
2 ID - - UNUSED
3 FD ASPECT - RATIO OF THE VERTICAL FOV TO HORIZOGTAL FOV
4 FD THETAV DEG VERTICAL FOY (NARROW)

5 FD THETAV DEG VERTICAL FOV (WIDE)
6 FD PI DEG SENSOR DEPRESSION ANGLE
7 FD BA HZ BANDWIDTH

a FD DIAG H DIAGONAL OF EFFECTIVE PHOTOSURFACE AREA
9 ED nU - F1 H NTMER (FREuCow FoR)
10 FD FNUM F - MER (WIDE FOV)
11 ED PAUAT - SFOE OF SWRAL VS RRADIANCE CHARCTERISTC12 FD TRANSM - LENS SYSTEM TRANSM4ITTANCE

13 FD XFC PC SENSITIVITY DATA ILLUMINANCE
4 FD XI APS SIGNAL. AT Hi

15 PD XL X A~fS MAXIU'4 SIGNAL CAPABILITY
16 FD XIP AMPS PRE- *0 NOISE
17 FD XLAX4DA pm RESPONSIVE WAVE LENGTH
is FD XNL - 52 HORIZONTAL FREQUENCY RESPON SE

19 FD XNR RASTER COUNT20 FD POUT. WATTS EFFECTIVE POWER OF TIE ILLUMNATOR
21 FD GAIN ," BACKSCATTER GAIN RELATIVE TO ISOTROPIC ELLUINATOR WA~Vc-

22 FD -T - TUBE DAIN LENGTH

23 FD - - UNUSED
24 F'D -- UNUSED
25 F'D - UNUSED
26 F'D -- UNUS£n
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TABLE 10. PASSIVE TV

NAME: TELEVIS[ON; i - 2; NF - 24

ARIABLE VARIABLE FORTRAN UNITS DESCRIPTION
NUMBER TYPE SYMBOL -

1 ID ISTYPE - SWITCH FOR DEPRESSION ANGLE (1-VARIABLE, 2- IX(D)

2 D - - UNUSED
3 ID ASPECT - RATIO OF THE VERTICAL FOV TO HORIZONTAL FOV

4 FD THETAV DEC VERTICAL FOV (,AROW)
5 7D THETAV DEC VERTICAL FOV (WIDE)

6 ID PHID DEG SENSOR DEPRESSION ANGLE
7 7D BAND HZ BANDWIDTH

8 TD DIAG %14 DIAGONAL OF EFFECTIVE PHOTOSURFACE AREA

9 ID FNUM - 1 - NUMBER (,ARROW FOV)

10 ID bIN - F - NUMBER (WIDE FOV)

11 FD GANMAT - SLOPE OF SIGNAL VS/ IRRADIANCE CHARACTERISTIC

12 ID TRANSM - LENS SYSTE4 TRANSMITTANCE

13 ID XC FC SENSITIVITY DATA ILLUMINANCE

14 FD XI AMPS SIGNAL AT Hi
15 FD XIMAX AAPS MAXIvflU SIGNAL CAPABILITY

16 FD XIP AMPS PRE-A\,T NOISE

17 7D XLAMDA 1j RESPONSIVE WAVE LENGTH

18 ID XNL - 5% HORZZO.YIAL FREQUENCY RESPONSE

19 ID XNR - K<ASTER COUNT

20 FD POUT ATTS EFFECTIVE POWER OF THE ILL.T41NATOR
21 FD GAIN - BACKSCATTER GAIN RELATIVE TO ISOTROPIC rLLUINATOR WAV-

22 FD GT - TJBE GAIN LENGTH

23 YD - - U"USED

24 FD - - tTrSED.
25 To - - UNUSED
26 'D- - - UN'USD
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TABLE 11. FORWARD-LOOKING RADAR, lIT!

NAME: FLR; NI - 2; NF - 23

VARIABLE VARIABLE FORTRAN I
NUMBER TYPE SYMBOL I DESCRIPTION

1 ID ISEAS - SEASON (1 - WINTER, 2 - SPRING, 3 - SUHM. 4 FALL)

2 ID - - UNUSED

3 FD ra db/oct FILTER ROLLOFF VALUE

4 FD GO - MAXDUM ANTENNA GAIN

5 FD PNE WATTS RECEIVER NOISE POWER

6 ID PRI PPS PULSE REPETITION RATE

7 ID TX WATTS PEAK TRANSMITTER POWER

8 FD FLAMDA METERS WAVELENGTH

9 FD WS DEC/SEC ANTENNA SCAN RATE

10 FD PHIM DEC ANTENNA DEPRESSION ANGLE TO TOP OF BEAM

11 FD THETAH DEG HORIZONTAL ANTENNA SEANrIDTR

12 FD THETAS DEC TOTAL HO)RIZONTAL SCAN ANGLE, MEASURE IN PORIZONTAL
PLANE

3 FID THETAV DEC VERTICAL ANTENNA BEANWIDTH

14 FID TAUPW SEC PULSEWIDTH

15 FD TAUPI - TRANSMITTER PLUMBING ATTENUATION FACTOR

16 FD TAUP2 - RECEIVER PLUMBING ATTENUATION FACTOR

17 ID VP CPS DOPPLER SPREAD DUE TO CARRIER FREQUENCY DEVIATION

18 ID VPRF CPS DOPPLER SPREAD DUE TO PRY DEVIATION

19 FD - - UNUSED

20 FD - - UNUSED

21 FD CAS - FRACTION OF TIME ATTENUATION rOT EXCEEDED

22 FD - - UNUSED

23 FD TSM db SIGNAL TO NOISE THRESIIOLD

24 D - - UNUSED

25 FD VTH M/ E THIHRESHOLD VELOCITY (PJDIAL)
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TABLE 12. FORW4ARD-LOOKING RADAR, NON-MTI

NAME: FLR; NI - 2; NF - 23

VARIABLE VARIABLE FORTRAN U S

NUMBER TYPE SYMrBOL UNIT DESCRIPTION

1 ID ISEAS - SEASON (i - WiTER, 2 -SPRING, 3 -SU , 4 -FALL)

2 ID - - UNUSED
3 7D PHI db/oci FIL':ER ROLLOFF VALUE
4 FD GO - MAXIMUM ANTENNA GAIN

5 ID PER WATTS RECEIVER NOISE POWER
6 ID PRY PPS PULSE REPETITION RATE
7 ID PX WATTS PEAK TRANSMITTER POWER

6 FD LAMA METERS WAVELENGTH
9 ID ws DEC/SEC ANTENNA SCAN RATE

10 7D PHIM DEC ANTENMA DEPRESSION ANGLE TO TOP 0 BEAX
11 ID THETAH DEC HORIZONTAL ANTENNA BEANWIDTH

12 FD THETAS DEG TOTAL Hf)RZZO TAL SCA; ANGLE, MASURE 'IN HORIZONTALPLANE13 FD THETAV DEG VERTICAL ANTENNA BEA MIDTR
14 FD TAUPW SEC PULSE'IDTH

15 ID TAUPI - TRANSMITTER PLUMnING ATTE NUATION FACTOR

16 FD TAUP2 - RECEIVER PLUMBING ATTEATION FACTOR
17 ID VF CPS DOPPLER SPREAD DUE TO CARRIER FREQUENCY DEVIATION
18 FD VPFR CPS DOPPLER SPREAD DUE TO PRY DEVIATION
19 FD - - USED

20 'D - USED
21 FD CAS - FRACTION OF TIM ATTENUATION NOT EXCEEDED

22 FD - - UNUSED

23 FD TSM db SIGNAL TO NOISE THRESHOLD
24 FD - - UNUSED
25 ID Ifl VT N/SEC ITHU.SHAOLD VELOCITY (RADIAL)
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TABLE 13. SYNTHETIC APERTURE RADAR

NAME: SAR; NI - 2; NF - 23

VARIABLE VARIABLE FORTRAN ......

NU'BER TYPE SYM4BOL UNITS DESCRIPTION

1 ID ISEAS - SEASON (1-WINTER, 2-SPRING, 3-SUMKR, 4-FALL)

2 ID - - UNUSED
3 FD DX METERS AZIMUTH GROUI RESOLUTION

4 FD CZER - UNUSED

5 D PNR WATTS RECEIVER NOISE POWER

6 FD PRY PPS PULSE REPETITION RATE

7 PD PX WATTS PEAK TRANSMITTER POWER

8 PD iC CHIRP RATIO
9 FD SUT db SIGNAL TO NOISE THRESHOLD

10 PD - - UNUSED
11 FD PLAMDA METERS WAVELENGTH

12 FD - - UNUSED
13 FD - -SED

14 PD THETAV DEG ANTENNA VERTICAL FOV

15 FD TAUPW SEC PULSEWIDTH

16 FD TAUPI - TRANSMITTER PLUMBING ATTENUATION FACTOR

17 FD TAUP2 - RECEIVER PLUMBING ATTENUATION FACTOR

18 PD - - UNUSED

19 FD ASPECT -

20 FD SQ DEC SQUINT ANGLE
21 PD CAS - FRACTION OF TIME ATTENUATION NOT EXCEEDED
22 PD SLI - FIRST SIDELOBE LEVEL WITH RESPECT TO MAINLOBE

23 PD SL2 - SECOND SIDELOBE LEVEL WITH RESPECT TO MAINLOBE

24 PD SL3 - THIRD SIDELOBE LEVEL WITH RESPECT TO MAINLOBE

25 FD uS m CROUND SWATH WHICH CAN BE PROCESSED IN REAL TIE
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D. FIXED DATA

The fixed data consists of a group of DATA declaration statements
found in subroutine INPUT]. It contains data which is constant for all
senior models in the program. It should not be modified by the user
unless the program itself is modified or the user wishes to change some
of the contained data which is discussed below. The only method of
modifying the fixed data is to repunch the cards containing the data.
As a reference for the discussion of this subsection, see the Fixed
Data List in Section IV.

The first portioh of the fixed data contains 50 integers which are
described in Table 14. This portion of the fixed data is addressed as
array IC in the program.

TABLE 14. INTEGERS IN FIXED DATA ARRAY IC

INTECER NUMBFR DESCIITrTIO:( TYPE OF DATA*

1 MIIORY ALLOCATED FOR OPERATIONAL VARIABLES ID

2 MEMORY ALLOCATED FOR OPERATIONAL VARIASLES FD

3 MIORY ALLOCATED FOR A TARGET ENTRY ID

4 NW4ORY ALLOCATED FOR A TA?.GET LNTRY FD

5 MEMORY ALLOCATED FOR A BACKGROUND ENTRY ID

6 NEMORY ALLOCATED FOR A BACKGROUND ENTRY FD

7 MEMORY ALLOCATED FOR AN ENVIRO!IRENTAL/TERRAIN ENTRY ID

8 " MEORY ALLOCATED FOR AN EVIROIeAENTAL/TERRAIN ENTRY FD

9 MEMORY ALLOCATED FOR SEARCH VARIABLES 11

10 NERY ALLOCATED FOR SEARCH VARIABLES 7D

11 IEORY ALLOCATED FOR A VISUAL SENSOR ENTRY ID

12 MEMORT ALLOCATED FOR A VISUAL SENSOR ENTRY 7D

13 MEMORY ALLOCATED FOR A FLIt SENSOR ENTRY ID

14 MEMORY ALLOCATED FOR A FLIR SENSOR ENTRY ID

MMORY ALLOCATED FOR AN ACTIVE TV SENSOR ENTRY ID

16 MEMORY ALLOCATED FOR AN ACTIVE TV SENSOR ErRY FD

17 MEMORY ALLOCATED FOR A PASSIVE TV SENSOR ENTRY ID

1 EDMORY ALLOCATED FOR A PASSIVE TV SENSOR ErTRY FD

19 NEWRY ALLOCATED FOR A mTI FER SENSOR ENTRY ID

20 MDORY ALLOCATED FOR A T1I FIU SENSOR ENTRYD

21 MEMORT ALLOCATED FOR A NO'-24TI FLR SErNSOR ENTRY ID

22 MEMORT ALLOCATED FOR A NON-NT! FLR SENSOR ENTRY ED

23 MEMORY ALLOCATED FOR A SAR SENSOR ENTRY ID

24 MEMORY ALLOCATED FOR A SAR SENSOR ENTRY ID

25-50 UNUSED LOCATIONS

ID - INTCER; FD - FLOATING-POINT

I1-22



The second portion of the fixed data contains 50 additional integers
which are described in Table 15. This portion of the fixed data is
addressed as array ICT in the program.

TABLE 15. INTEGERS IN FIXED DATA ARRAY ICT

i nFR ?tflER DESCRIrTIOM

1 MEMORY ALLOCATED FOR TABLE NUMBER 10 FDTAR ARRAY

2 NUMBER OF FIRST INDEPEIDENT VARIABLES IN TAILU 1

3 NUMBER OF SECOND INDEPENrWDT VARIABL.S IN TABLE 1

4 MEMORY ALLOCATED FOR TABLE NUI4IER 2 OF mDTAB ARRAY

S NUMBER OF FIRST INDEfEND ZZ" VARIABLES IN TABLE 2

6 NUMBER 01 SECOND O IDEENED T VARIABLES IN TAIL! 2

7 HDORY ALLOCATED FOR TAILE NUI5ER 3 OF lDTAB ARR

a NUMBER OF FIRST INDEPENDENT VARIAILES IN TABLE 3

9 NU3ER.OF SECOND INDEPEINENT VARIABLES IN TABLE 3

10 MEMORY ALLOCATED FOR TABLE NUMBER 4 OF 1DTAB ARRAY
11 NUMBER OF FIRST INDEPENDER"N VARIABLES IN TABLE 4

12 NUMBER OF SECOND ItNDEPENENT VARIABLES IN TABLE 4

n MMNORY ALLOCATED FOR TABLE NUMBER 5 Of FDTAR ARRAY

14 NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 5

13 NIMER OF SECOND INDEPENDENT VARIABLES IN TABLE S

16 MDORY ALLOCATED FOR TABLE NUMBER 6 0P lDTAB ARRAY

17 NUMBER OF FIRST I! DEPNDIINT VARIABLES IN TABL 6

1 NUMBER OF SECOND INDEPENIE21T VARIABLES IN TAIL 6

19 IIORY ALLOCATED FOR TABLE IMBER 7 OF FTAB ARRY

20 NUMBER OF FIRST INDEPENDINrT VARIABLES IN TABL 7

21 NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE 7

22 MEMORY ALLOCATED FOR TABLE NUMBER 8 OF FDTAR ARRA

23 NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 8

-4 NUMBER OF SECOND INDEPEW)ENT VARIABLES IN TABLE 8

25 MEMORY ALOCATL. FOR TAPL! NUMBER 9 OF IDTA$ ARRAT

26 NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 9

27 NUMBER OF SEC 4D INDEPEOEINT VARIABLES IN TABLE 9

28 MEMORY ALLOCATE.L FOR TA.L NUMBER 10 OF FDTA ARRAY

29 NUMBER OF FIRST INDEPENDEW7 VARIABLES IN TABLE 10

30 NUMER OF SECO,, INDEPENDENT VARIABLES IN TABLE 10
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TABLE 15. INTEGERS IN FIXED DATA ARRAY ICT (Continued)

IIIT EGR ?'U,,1EER DESCRIPTION

31 MD4ORY ALLOCATED FOR TA.I,E LUMBER 11 OF FDTAB ARRAY

32 NUM3BE OF FIRST Ih)EPENDEN T VARIABLES Ii TABLE 11

33 WMBER OF SECOND INDETENDENT VARIABLES IN TABLE 11
34 MEMORY ALLOCATED FOR TABLE LUMBER 12 OF FDTAB ARRAY

35 NUMSER OF FIRST I RDEPENDENT VARIABLES IN TABLE 12

36 NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE 12

37 MEMORY ALLOCATED FOR TABLE NUMBER 13 OF FDTAI ARRAY

3 NMBER OF FIRST INDEPENDENT VARIABLES IN TALE 13

39 NUMBER OF SECOND INDEPENDENT VARIABLES 12 TABLE 13

40 EMDORY ALLOCATED FOR TABLE NUMBER 14 OF TDTAB ARRAY

41 NUMBER OF FIRST IN4DEPENDENT VARIABLES IN TABLE 14

42 ' NUMBER OF SECOND INDEPENDENT VARIABLES ZN TABLE 14
' 43-30 UNUSED) LOCATIONS

A A LIST 07 THE TABLE NUMBERS AnD DESCRIPTION FOR THE FDTAB

RIAT CAN BE FOUND IN TABLE 16.

The third portion of the fixed data contains all the tables used
in the program. The original 14 tables are described in Table 16.
This portion of the fixed data is addressed by the array FDTAB.

The floating-point, third portion of the fixed data contains all
the tables used in the program. The original 14 tables are described
in Table 16. This portion of the fixed data is addressed by the array
FDTAB.
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TABLE 16. TABLES IN FIXED DATA ARRAY FDTAB

TAFLE NUMMt1tR TABL.E SIZE DESCRTPTION

1 88 TABULAR VALUES FOR E2 (Z) whece

1 2 Z) 071/2 dt

2 8 IIOBABILITY OF CLOUD-FREE LOS VERSUS ZENITH
ANGLE M~)G.) FOR ALTITUDES LESS TMtN OR EQUAL TO 5000 FT.

3 5 ROBAMfITY OF CLOUD-FREE LOS VERSUS ZENITH
ANGLE ( )...) FOR ALTITUDES GREATER THAN 500 FELT

4 is BAC OItW, D RCS (M- 2) VERSUS DEPRSSION ANGLE (DG.)
AND ,,AR BAND.

S 31 ATTENUATION RATE VERSUS RAIN UZ O(/u) AID
RADAR MoND.

6 , ALTITUDE OF CLOUD LAYER (CEILING OR FLOOR) VYUS
SMASON

7 49 LIQUID WATER CONTENT (g/* 3 ) VERSUS SEASO AM
OCTALS OF CLOUD COV ER

8 49 PERCENTAGE FREQUENCY OF CLOUD COVER VERSUS SEASO
AND OCTALS OF CLOUD COVER.

9 39 FREQUEN.Y OF RA'FALL RATE VERSUS SEASON AND
RAINFALL RATE (EN/UR.) SLANT RANGE FROM BOTTOK
Or CLOUD COVER TO rROUhD GREATER THAN OR EQUAL
TO 20 x~f.

10 39 FREQUENCY OF RAINFALL DATE VERSUS SEASON AND
RAINFALL RATE (tWHR) SLANT RANGE FROM ZOTTOK
OF CLOUD COVER TO GROUND LESS TNA 10 XK.

11 281 DIRECTIONAlL PATH REFLECTANCE VERSUS ALTITUDE (FT.)
AID SLANT RANGE (FT.) FOR 90' AZIMUTH.

12 18l DIRECTIONAL PATH REFLECTANCe VERSUS ALTITUDE (F?)
AND SLANT RANGE (FT) FOR 0' AZLUTH.

13 a REFLECTANCE FACTOR VERSUS ZENITH ANGLE (DEC.)
FOR 90* J.ZMTH.

14 a REFLECTANCE FACTOR VERSUS ZENITH ANGLE (DUG.)
FOR 0* AZDIUTH.
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III. LOGICAL STRUCTURE

This program is arranged modularly with respect to the sensor
models. The control section is independent, allowing sensor models
to be added or changed without changing the whole program.

Four main data arrays form the basic structure of the TATAC model.
They are the IC, ICT, FDTAB, and FD arrays. The first three array
names stored the fixed data as discussed in the previous section.
These three arrays (IC, ICT, and FDTAB) are contained in the labeled
common blocks ARRSET, TABSET, and TABLES, respectively. The informa-
tion is available to all programs in which the common block appears.

The array FD contains the input library data used by the program
to execute the model for a particular run. This array is contained
in the common block ARRAYS. The information is passed through the
program using the subroutine call statements. Integer values in this
array are addressed by the array ID which shares storage with the FD
array through the use of an EQUIVALENCE statement. In the main
program, the data in the FD array is identified by pointers to the
section reserved for each data type. These pointers are listed in
Table 17.

TABLE 17. DATA IDENTIFICATION POINTERS

FORTRAN SYMlBOL TYPE OF DATA * TYPE OF DATA IDE'TIFIED

110 ID OPERATIONAL VARIADLES

IFO FD OPERATIONAL VARIABLES

IIT ID TARGET

M71 FD TARGET

113 ID

in KD BACKGOUND

IIEV? ID ENVIR10CNTAL/TERRAIN

IFEVT FD INVIROME EAL/TERRAIN

ZITS ID SEARCH

KI'TS T1) S.AitCEi

ISETID ID SENSORS

iSETID To SENSORS
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The data is passed through the call handler using the following
procedure:

CALL TEST (...... ID(IIO),FD(IFO),FD(IFT),....)

and is received in the subroutine as follows:

SUBROUTINE TEST ( ..... IDO, FDO,FDT ......)

DIMENSION IDO(I),FDO(l ),FDT(l)

Table 18 lists the internal representatives for all the sections
of the data used in the subroutines.

TABLE 18. INTERNAL ARRAY NAMES

AR AY NAME TYPE OF DATA . LIBRAY DATA

TDO ID OPERATIONAL VARIABLES

WDO ID OERATXONAL VARIABLES

IDID TARGET

7D? 711 TARGET1

IDB ID BACKGRO V

WDB PD BACKGROU1D

IDEVT ID NVWIROIENTAL/TERRAIN

iDEVZ ID INVIRONMENTALITERRAIN

ID SEARCH

DD, SEARCH

1D ID SENSORS

lDS ID SENSORS

* ID - INTEGER: FC - FLOATING-POINT NUMBER.
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IV, FIXED DATA LISTING

The following is a listing of the TATAC fixed data. For an explana-
tion of listing content, see Section II-D of this Volume.

IC ARRAY

I P 16 19 36 37 43 AR 56 S7
66 60 73 75 PS R7 111 113 136 138

161 163 IRA IRS Pit Pit 211 ?11 PI P11
211 Pi 211 211 P1 Pll Pll 211 Pit 211
• -211 I 211 211 PII PII 211 PPI 211 211

ZMTARRAY

1 744 0 89 A 0 97 4 0 lOS
3 3 120 3 7 151 2 A 1AS 4
9 214 4 9 263 4 7 302 4 7

341 6 25 522 6 25 70"t 4 0 711
4 0 719 719 719 719 719 719 719 719

DT ZA ARRAY

0.00 .05 .10 .15 .20 .25 .30 .35 .40 .A5
.SO .55 .A0 .65 .70 .75 .80 .P5 .QO .95
1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45
1.50 1-55 t.60 1.65 1.70 1.75 1.80 I.RS 1-90 1.95
2.00 2.50 4.00 5.00
1.0000000 .FPR3A5 .7225450 -A103R7 .574A006
.5177301 .4691153 .AP67 P7 .3P9390 .35APP9n
o .3266439 .3000996 .?761R39 .5A5597 .P3A9471
.2171109 .900R517 .iS999A6 .'4Al .1599A04
.14R4955 .1379713 .IP?311 .11934P1 .11110A!
.t0348I1 .0964459, .0399-75 .1R3RR99 .n7P930
.073100P .OAPP0n7 .A3pop .059AA13 .0557706
•05P1E87 .088153 .OA415 .nAP7R3 .O0 060
.03753A3 .0197976 .00319RO .1n0Q9A4

100. I12. 140. IO. .3000 .4n50 .4675 .S0
100. IM2. ISO. 180. .5130 .6310 .6930 .700n

S. 40. 75. 1. 2. 3. -43. -P9. -25. -39.
-P5. -20. -P3. -17. -10.

.032000n .0Onno .oIo6000 0.0000000 .p50n000

.510nnn 2.540nonn 6.350000 12.7000000 25.AOOOnn
0.00000 .O001nn4 .0300AP .000OP70 .00009P0
O000ppo0 .onsnO O.O00nnon .Onnnnp .0000Pnn
.0001400 .0on35nn .onoqnnn .0n19nn o.nnnnn
.0000690 .0001100 .0009500 .0016000 .0043000
.0076000
20. 1. 1. 2. 3. 4. 1823. 3414. 4816. 4333.

366. 914. 1829. IS4.
1.000 2.000 3.000 4.000 0.000 lP5 .250 .375 .00 .925
.750 .R75 1.000 0.000 .P50 .250 -P50 400 500 #50n
.500 .500 0.000 .P00 .0 .200 .A nn .Ann .600 .600
.n0 0.nn0 .20nn .. Pon Ann .4n gnn .Ann -800 I.00
.200 .9on .Pnn .40 .Ann Ann Ann0 .00

1.Ono P.Onn 3.onO A.000 n.pn0 .1p5 .P%n ,375 .500 .A5
.75n .A75 1.on0 .141 .n6I .039 .01R .npR .035 .n53
.140 .462 .pP .10 .057 .n7A .050 .n7 .091 .105
.207 i15A .177 Oq87 .f)P .071 .09% AOqs IA9 .n9n
.216 .113 .052 .052 .046 .048 .06e *IPS .P86

•P160 .1130 ,0520 .0520 .0460 .04RO .0620 .12SO
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IC ARRAY (Continued)

|noo0 P.onnO 3.0O0 Aonmo n.Oonn oPSOrO ,$1MO P.SA n

6,31)oC lP.7on PS.Annn .q?0 .os6o. opon o.onnno n. onon
0.0000 O.Oann .9p99 .04Rn .0910 .onpo O.onO ocono

0.0000 .8937 .NSRn .Vn 90 .oOPO .mto .mnni 0.000
.oP90 .OA0 .00 .05n n.nno n.n000 0.0000
I.OOnno P.0nnn 3.n0nnn a.oon 0.0000 .25noo .SlOnn
P.54000 6.350nn 1.7m000O S.0oooo .9p11n .0078n onnA$n

.00300 .00140 .0o030 0.0000 .97940 .00790 .notpo

.00370 .00RO .00A0 o.nnnn .977tn .00910 .on(-A

*0fl550 .0030 .OOMFO o.ononn .977AP .00690 .00,R0
.00510 .nn90 .0016R 0.00000
1000.00 1500.00 5000.00 1n000.O0 p0OO0.n 3nnoo.00 1.00

1.50 P.00 3.0n 4.nO 5.00 6.00 1.00
A.00 9.00 10.00 15.00 20.00 25.00 30.nO

35.on 40.0 50.00 00.00 70.no n.0n 90.0n
100.00 150.00 PO0.00 .09 .0 .03 .o0

•08 .12 .16 .90 .P4 .30 .35
.73 1.35 P.25 3.50 5.AO X.40 PI.Sn

90.00 90.00 90.00 90.00 90.00 90.00 9o.on

0.00 .02 .03 .06 .09 .13 .17
.22 .28 .34 .42 .@R 1.65 3.00

5.60 10.50 P3.00 80.00 P0.00 80.0 n 0.0

80.00 80.00 O.00 AO.o0 0.o0 0.00 0.00
0.00 0-00 .OR .10 .13 -16
.20 .P4 .51 .94 1.55 P.50 3.t0 5.80 13.00

38.50 100.00 100.00 100.00 100.00 100.00 100.0 o0.00 0.00n
0.00 0.00 0.00 0.00 0.00 0.0O 0.00 0.00 .n9
.18 -31 .49 .7P 1.00 1.36 2.35 3.85 6.30

10.00 16.00 25.50 100.00 1nO.o0 0.00 0.00 0.00 0.00
0.00 0.00 0.00 o.00 0-00 0.00 0.00 O.00 .14
.20 .- 7 .37 .50 .S4 1-30 1.9P P.75 3.75

5.20 21.00 100.00 0.00 0.00 0.00 0.O 0.00 0.On

0-00 0-00 0.00 0.00 0.00 0.no 0.0c 0.00 .22
.P7 .34 .56 .90 1.38 P.05 P.88 3.05 12.On

26.00
1000.00 1500.n0 5000.00 10000.00 P000o0.O 3onnn.0o 1.00

1.50 2.n0 3.00 A.00 s.0n 6.Of) 7.00
8.00 9.00 10.00 Is.n 10.00 ps.n 30.no

35.00 40.00 50.00 60.00 70.00 O. 0 9n.00

100.00 150.10 200.00 .01 .03 .04 .09
.16 .24 -33 .A? -53 P.65 .7R

1-70 3-10 U-PO R.20 IP.25 17.75 3R.00
84.00 100.00 10000 100.00 100.00 100.00 1nO.n
0.00 .0 .OA .08 .i5 .22 .3P

.44 .56 -70 .81 2.07 4.1n 7.AO

1P.50 20-50 32.00 7P.00 100.00 100.O0 100.O0
100.00 100-00 100.o0 100.00 0.00 0.00 0.0n

0.00 0.00 .07 .11 .15 -19

.25 .32 .80 1.60 A .85 4.0 7.90 IP.25 3n.o
66.00 100.00 100.00 1o.on on.no on.0n 100.o 0.00 0.on
0.00 0.00 0.00 0.00 0.no 0.O00 0.on 0. n .10
•Pl .40 .r7 1.05 1.55 .93 4.10 7.00 11.0,

I.PO 31.5n AO.00 1PO.O0 1P0.n 0.nO n.ro 0.0O n. o
0.00 0.00 0.00 0.o0 0.00 0.00 n.00 0.o .14

.22 .34 .46 .64 1.10 1.75 P.A0 3.90 5.4o
7.60 34.00 l6O.O0 O.0o 0.00 0.00 o.o 0.00 0.00
0.o 0.00 0.0o o.0o 0.O nn.00 n.en n.n .9
.P28 .36 .SR .R9 1.30 1.90 2.70 3.65 15.0n

47.00
95. IPO. ISO. inn. 1.95 1.10 .65 1.00
95. 120. 150. 1SO. 2.7R I.'8 1.10 1.00
O. 0. 0. 0. O. o. 0.
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V, LIBRARY DATA LISTING

The following is a listing of the TATAC library data. For an explana-
* :tion of listing content, see Section II-C of this Volume.

FD) ARRAY

0.0 AOOOE*04 s5nnr+03 .4OO0O.fl3 AdOOOE+03
*4OOOE+03 *AOOOE*03 .3100E404 .6000E*OS %2700E+02
*IOOOE.02 .3330E.Oo 0. 00

10 0 0
.POSOE+OP .1070E+02 *BeOE401 .1600E+00 .3060E*03
.900OE+0O .1110E*OP .1170E*02 .1170E+02 .9000E+Op

0. .2500E+02 0. 0. 04
0. 0.

0
O.80OOE-01 .3000lE+03 .9100E~oo 0. .600E+01

2 p 0 0 0
*IOOOE+OO .SOOOE+01 0. *60OOE+Oi .4000Eb00
.4000E*01 .2500E+00 0.

0
0..3600E+05 .10001.+03 .2000L.02. 2550oE+03

.:2550E+03 0. 0. 0.

1 0.
.3600E*05 0. 0. .SSOOE.0o 0.

1 0
-13331F+01 .1860E+O1 .7440r+01 .3OOO0.fl2 .3060E-01
-1039E-01 0. 0. 0. 0.

1 0
.I0OOF*01 *1000E+01 .1000E~l *3nOF+tb2 .ASOOF+07
.2500E402 .5600E+01 -S900F+01 .I0or+01o .E000E.00
*4500F-OP .-POOOE-o0i .2O01 .POOOE-08 SBAOOE.00
*400O0E+03 .511OE+03 .-i00OPO .2400E+00 .1OO0E4.01

0. n. 0. 0

1 0
0I00OF40t .t0onp.Ot .4nn()E.fl .300DE402 .9P50F*07
*1570E~.fP *SAOOR*Ot -56M:+0>1 *IOAAE~nl .AODF+,00
*4500E-02 .POOOE-os .RofO-5 .7000E-08 .5snnF#0o
e6000F..03 *$l1or.03 n. 0. .I1flOF*01

0.00 0.
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FD ARRAY (Continued)

1 0
9240OF402 .IO00!F+04 PnflnF-IP .1AOO#0 AnwO~rn5
*3000E-01 .9O~F*~O2 .IOO('F*CP P5OnF~ol .9flOOF+OP'
.3000E+02 .PflQ01-o5 SOOO0F+00 R~oOOF400 0.

0. 0. 0. .9500F+00l 0.
.t500E+02 0. 09000E+01

1 0
.P40OF.4OP ItOOrF*. .PnnOF-12 .3AOOF+04 AnnltOF+05
.3000r-Ot .900OF~nL> t000OO.02 .250tW.Ot .90OOP02
1.3000F+0O2 .POOOF-OS SOOOE+00 SiOOOF+nnf 0.
0. .0. 0. .9500E.OO 0.
.1500E+02 0. Sooor0Eol

1 0
66000E+0l1 IOOD04l .2000E-12 '.3600F*4 .6000E.OS
.5000F.0? *ISfO~O~ 0. a3onW-l 0.

0. .3O000E+02 .100OF-05 .5000F+00 .ROOOE+00
0. .IOOOF+0I IO0OOE+OP .9SOV.00 .3noOF+02
.1600E+02 .36~007+02 .IOOOF+01
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V1. SAMPLE PROBLEMS

This section, containing sample problems, is prcvided to assist
the user in setting up problems for interpreting the outputs of the
computer model. It does not present a comprehensive list of all
possible representative uses of the model. Each sample briefly des-
cribes the problem, presents the execution list and computer printout,
and discusses the results.

A. VISUAL OBSERVER (VISOB) - SAMPLE PROBLEM A

This sample problem exemplifies the use of the Visual Observer
model. The aircraft search altitude is 6,000 feet with a meteorolo-
gical visibility of 4 nautical miles.

The specific variables which were entered into the program are
shown in the execution list of Figure 5. Two "data name" cards were
required with one "data modification" card following each. All other
stored library values remain unchanged.

The results of the computer run can be seen from the computer
output of Figure 6. The cumulative probability of detection (PAD)
was .196 up to the dive point and 1.0 at the minimum launch point.

VI-l
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1w VISUAL ABFF~oER
Ow F*PVAPn0iA1 WTVJ1 1NPARED
32 ACTTVF 1LIWTp)TV
An PASSIVF (DAYLIGHT) TV
Sw F0P~VAP1)-L')"w1%JG PAr)$%R,ITr
4. FAP1,'ARfl-LO'AI'vF PAnARj'xN-mTI
7. SYNTHETIC APEPTUSE RAWA

AeF'P IVAR VALUE
*PFR 3 .6P00E*0a
EWVI 9 *AOOOE+01l

I a M4TN I FIm LAI.NO.P~ P0 IT
It a DIVE DEtS1'.,S

IV it TARGET PASSES nLIT AFV FMV(FIXEO DEPPESSTI-4 ANGLE)
V aSFARCH AILTIT'jnv &CIPF~D
VI a CLIPS5 TO ALTITUDE EEGINS

X x ALON(S-TRACK rGRAUND DISTANCE TO TARGET*FT.
XY a MUND RANCE TIl T6POET.FT.

TIME= TTF-F OFFORE LAUJCPSEC.
PLOS PRf-'RA1TLTTY TARrGET IS l'IT1I'J L!f5S
PVV PROPAPTLITY TAPGET IS 4ITRIN. P0V
P9 SFARCH TFRt' PR'AAILITY
P30 =DISCRIP~TNATLITYC~r)TECTIoN)
P3R a DISCRPMINAP -NCF0~,J T %tI4N
PAD vCUrmULATIVE PRP03p7ITY nF [IFTECTIANI
PAR a CUM~ULATIVE PRCPABILITY OF RECmfCNITIO4

T I ITI TV. V VT
97A. 177g 117P. PA16f. 3A000. 36000.

P762. 11778. 11778. P6166. 36000. 36000.

X XY TWPF PLeS PFnV P9 PIP pip Poln? PAR
P963. P9,91. .33 1.000 1.P00 1.Oon I-POO 1.000 1.000 1.000

19001. 19001. 15.nP 1.n00 1.000 t.ann .196 .A0p .19A .009
1267A. 1267A. 16.3> 1.000 1.000 1.000 jIAA 0.004' .IA .nno
1335n. 1315n. 17.19 1.0n0 1.000 i.000 Ipq8 n.000 .19F .00?
14nP4. 1A0PA. lp.nl> 1.000 1.00 1n 0 .0123 0.000 .18A .09
14A99. 14A99. 19.31 1.000 1.np0 1.000 .09A 0.000 .196 .OOP
15373. 15373. 20.31 1.00 1.000 I.000 .050 0.000 -19A OOP2
11-04P. I0A. P1.31 1.000 1.000 I.000 .040 0.000 .19f, .0n
167PP. 267PP. PP.31 1.0n0 1.000 1.000 .03p 0.A00 .196 .()Op
17397. 17197. ?3.a1 1.000 1. 0 1 .000 .027 0.00 .16. .002nn
1P071: 19071: 94.31 1:000 1.000 1:3on Opn0 0:000 .186A .00p

1 9746. 1974. P5.31 1.n00 1.000 1.000 nj 0.000 .9A On
2094C. 1094. PA. It 1.000 1.000 1.000 .Al5 0.000 .IO .909Am

207f6Q. P0769. 29.30n I . r~n I.0non 1.nn .or; 0.000 .19A .009o
21443. P1443. 29.30 I.n00 i.000 1.D00 nip? 0.000 .196 n0nP
9911P. Pp129. 30.30 1.000 1.000 1.n00 .011 0.000 IQA6 .009
22792. P97QP. 31.3n 2.000 2.000 1.non nin~ A.n00 .19A. Ono
23467&. 2046.7. 32.30 1.000 1.000 1.000 .Ann 0.000 .10f. .MnP
P4141. 9 A 1A I. 33.:%0 2.000 1.000 1.00 .0ev 0.000 .19. .0OO2
P4P25. 2PIS. 34.30 I.000 i.000 1.000 .OAP n.e00 ioA6 .00?
P5490. p54O0* 35.30 1.000 i.000 1.000 nn07 0.000 IQA6 .Anp
26164. PAIAA.. 3A.00 1.000 1.nn0 I.n00 on?7 0.nn0 .19f. .(%(%
PAR-19. P(P99.137.30 .9P0 1.00 1.000n .007 0.00n .19A .009
P7513. P7513. 3S.29 .915 1.000 1.000 .0n7 0.000 .196 .00?

Figure 6. Computer Output - Saimple Problem A
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B. FORWARD-LOOKING RADAR (FLR) -SAMPLE PROBLEM 8

This sample problem exemplifies the use of the Forward-Looking
Radar model with MTI mode. The radar is operated against a target
which has a median RCS of 50 M2.

The specific variables entered into the program are shown in
the execution list of Figure 7. Only one "data name" card and one
"data modification" card were required. All other stored library
values remain unchanged.

The results of the computer run can be seen from the computer
output of Figure 8. As can be seen by the flight profile printout
(lines 28-29). the aircraft achieved search altitude at a ground
range of 22,689 feet and the target passed out of the sensor field
of view at a ground range of 4768 feet. The cumulative probability
of detection (PAD) reached a maximum of .994 which was achieved on
the first "glimpse" at 22,528 feet. Closing to the target did not

* improve the PAD and at a ground range below 8365 feet the MTI could
* not discriminate the target for detection. This situation occurred

due to the following reasons:

1. The area of the resolution cell increases as the range
decreases, and

2. The unit background RCS increases with increasing de-
pression angle to target.
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SP'NS'IR NflvPER S
Is VTS1'AL 08SrRt,$R
Pw FAPVARP-LMOKIVC INFRAPFn
3w ACTIVE CILL'IwATrr) TV
49 PASSTVF MfA'rLICHT) TV
So F(AP1.'An-L"'7wtv PAnAP."Tt
As FMPVAP0-LO~c~r~ PAflARPN6'N-NTT
7v SYNTHETIC APFRTvrIE FAIAR

tIAA E IVAR 2'ALL'E
TARG 10 .SOOOF*02

Iaf1AJ!U'UM LAUN~CH POTDT
11 11 DIVF P(r-IS
Ills (DU~v"Y PS1T~TPV
IV a TARFFT PAS9ES PUJT OF FOV(F1XED DEPRESSION AIGLE)
V * SFARCH ALT ITUDE ACHIEVED
VI a CLIMI TO ALTITUDE PEC-INS

X a ALONG-TR6CW CS-IND DISTAN4CE TO TAFGIETPFT.
XYa CR17UND RANC-E TO TAPC.1T.vT.

?IfPfu TIMEt BEFORE I-ALINCH.EC.
PLOSa PROBAP1LITY TAFGET 1S V.ITIwIN 2.05
PFOVs PPSBLITY TAFG!T IS WITHIN FVV

" a SEARCH TEPM PROPAPILITY
M a DISCRIMIs4AEYL11ITY(nETIECT TON)
M3R v DISCPI1'TNA(eTLITY(PECCNT1V)
PAO) a CUP'ULATT JE PRI"SAPILTTY OF nFTECTION

PAR a CUVULATIVE PR(?.EA!3LITY O"F RFCOrNITY0"J

1 it III TV V VI
47fA. 22680.
4768. 22689.

x XY TlP'F PLOS PFOV P2 P31) P3R PAD PAR

4993. 4993. .33 1.000 1.000 1.000 0.000 0.000 0.000 0.060

566P. .566P. 1.33 -. 999 2.00o 1.00110 0.060 0-("0 0onn 0.on0

6342. 6349. 2!.33 .998 1.000 1.000 0.000 0.000 0.000 P.000

*7016. 1016. 3.13 .997 1.000 1.n0n 0.00no 0.000 0.000 0.000

*7691. 7691. 4.33 .996 1.000 I.000 0.000 0.000 0.0n0 0.000

8365. A365. 5.33 .994 1.000 1.non 1.000 .A04 .994 Ancl.

'9040. 9040. A.33 .99? 1.000 1.000 1.000 .A04 .904 . 6 0

9714. 97 IA. 7.33 .9e9 1.000 1.000 t.000 .A03 .914 Orflo

103S9. 103FQ. P-33 .9a5 2.000 1.000l I.00 non.03 .90A . A00

11063. 12063. 9.1p .992 1.000 2.000 i.000 .A03 OQ*4 .600

11737. 11737. 10.19 .917 1.000 1.000 1.000 if,03 .9Q4 .600

J241?. 12422. 12.3P .979 1.000 2.000 1.000 .603 .994 .c0n

13081.. 130R6. 19.3P .967 1.00n 2.000 2.000 .f-03 .994 .0

13761. 13761. 13.32 .961 1.000 2.000 1.000 .603 *Q4 .600

14435. 14435. 14.39 .9ss 2.000 2.000 1.000 .601 .9041 .600

15110. 15120. 15.3P .94t 1.n00 2.0nn ~ 00 .0 .A03 .99A fO0

157PA. I 57R4. 16.22 .9hp 1.000 2.000 I2.000 .60,3 .9Q94 .600

16459. 16459. 27.3P .9.15 1.000 2.000% 2.000 .603 .99A .600n

17233. 17133. 29.32 .9PS 1.000 2.000 1.000 .601 .994 .600

17S07. 17F07. 29.31 -9P 12.000 1.000 2.000 .6n3 .q94 .1,00

194APP. 19R49?. 20.32 .913 1.000 2.000 1.000 .603 .904 (0

2925A. 19156. 91.31 .906, 1.00 oo).000 2.00 .6 03 .994 .600

19F32. 19P32. 1,9.31 .99R 1.000 2.000 I.000 .A03 Oq94 OK00

P050S. POS05. P .321 .R90 I.00 2.o 1000 2.000 .6o3 .99A .600O

PI2I90. 22290i. P4.32 p.qI9.2 1.000 2.0 .000 . A03 .99A An00

PI 9t4. P2954. 95.31 .97A 1.000 1.006n 1.000 A.1 .99A .600n
e2528. 22528. 26.32 S867 1.000 1.000 1.000 .603 .994 .600

Figure 8. Conmputer Output - Sample Problem B
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C. SYNTHETIC APERTURE RADAR (SAR) -SAV4PLE PROBLEM C

This sample problem exemplifies the use of the Synthetic Aperture
Radar model. The search aircraft is flying at an altitude of 10,000
feet and looking at an offset of 150,000 feet.

The specific variables which were entered into the program are
shown in the execution list of Figure 9. One "data name" card and
two "data modification" cards were required. All other library
values remain unchanged.

The results of the computer run can be seen in the computer out-
put of Figure 10. The Synthetic Aperture Radar processes the doppler
phase history of the illuminated ground area over the entire illumina-
tion period to generate the display. All returns from the target are
integrated into this display. Thus, only one line of output is
necessary to present the results. The radar beam was directed 26,509
feet ahead of the flight path and 152,323 feet from the aircraft.
The cumulative probability of detection (PAD) achieved was .178.
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SENSAR MNUMBER 7

in VISUIAL OOSFPVFP
PuFORWAP)-LqO14IVC- IMFRAPED

3w ACTIVE CILL'JMINATED) TV

48 PASSIVE (rAYLIGHT) TV

Sw F6PWAPD-LM1KtCNC RAflAR,MTI

7= SYNTHETIC APERTURE PAI)AR

NAME IVAR VALUE

OPER 2 .l50O406
SPER 3 .1OOOE*05

X a ALAN(S-TRACH CRRUND DISTANCE TO TAR-ETPFT.
XY & (CROUND RANGE TO TAPCETvFT.
TIMFm TI#'F BEFO~RE LAUNCH,SEC.
RLOSs PR"'PAPILITY TAR(PFT IS WTTRTDJ L'mS
PFOV= PRARAelI1JTY TARr-FT IS WITHIN FnV

P2cSEARC14 TFRt4 PRqPAUILTTY
P3D a nISCRTMTVJABIL1TYC0FTFCT'Av)
P3R m DISCR1M1Nd8!LITYCRC~rNITI"J)
PAD aCUMULATT'F PPf*APILITY !F D 'TFrTTR4

PAR z CUV.ULATIVE PROeADILITY OF RFCMG-41TION

x xY TIME PLOS PFOV P2 P3D P3R PAD PAR
26509. )5P323. .508 1.000 .350 1.000 .A31 .175 .077

Figure 10. Computer Output - Sample Problem C
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VIL. TATAC PROGRAM LISTINGS

This section contains the listings of the TATAC computer programs
written in FORTRAN IV. The following listing includes all routines
needed to run the TATAC model.

PRqCFPAM TA-eAC ( INPUJT#OUTPUT)
Ce9OMMOWARRAYS/FDC950)
CeIMtANARRSET IC (50,)
COMI*N/TARLFS/vOFDTAP~ C725)
Cflt. t',,N/TABSFT' ICT (50)
COtMtO0/RLICKt /TKrTA~,TI4FTAVPHIf)
CgAN.,*/LPCX3XYXYHSRSPANGL.ACLT,0FLTAT
CStV.('E.LeCKA/XI ,X2,X3.XA.XSXASXYI.XYPPXY3DXYdDXy5DXY6
DIMFNS1A'J IDC('SO)
EGUIVPLENCE CFD, ID)
ISNUM9=1
CR=.01145
CALL 1IJPUTI

I FO=ICC 2)
I!T=ICC3)
IFT=IC(4)
IIRVIC(s)
IFB=1C(6)
I IEVTwIC (7)
IFFVT=ICCRfl
IITS=C(9)
IFTS=IC(IO)
CALL INPUT2CIS4JUMP)
CV0 TA(1OPO,3nl.AO,50,60,7O),1SNUMB

10 ISFTIDvICC(1)
1SFT~Fl)=C(12)
ISF NS=t
IST YPF I
PeA TO ?no

20 ISFTTD)=1C(13)
ISETFO=IC( IA)
ISFNS=P
V0e TO 75

30 1SFT1fl=1C(1S)
1SETFD=1C( 16)
ISF.NS v3
(00 TO 15

40 1SET10=IC(17)
ISFTFOD ICC I)

00 TO 75
S0 ISFTID=ICCI9)

ISFTFnl c (20)
ISF'4S=S
1ST YPFP
COU TO PO

60 ISFT1iniTc(pi)
ISFTFrWIC (2P)
ISFNS&6
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ISTYPFsv

70 isFTinutrCP3)
ISFIFO' IC C?)
JSFNSa7
TSTYIPFv?
vi" TO 100

7S J5TYPFvTnC1SPTln)
ASPFCTwF9C JSvTFrD)

PPRT~wP(ISPTFO.I )t(8
V#9 T' POO

PC TtrFTAVwFD(ISFTF0lIt*CR
TV1TA~vFOC ISFT~Fn+Q)*r'P
PHl~wFOC I!FTF').1 *CP+TPFTAVl9.
CALL PFIVT1SP5,1STYPFFCTFi).10C1SFTIl).FflISFT!D))
PRINT P09

PRINT Pnl
PRINT PflA
PRINT RPXA.X5
PRINT P3,YYAPXYS

PS F0PtATC1XlAXvP(Fl.0,1X)
PPIVT POE'

IPRJTPZ-t
1PRVT IR-I
PAO.
PARw0.

90 CALL rSF 3IFSTYPFVF(IO)TSTOP)
lf(ISTaIP.FO.l) C"' TC 600O
TIP TTM'F0LT('T

CALL Lv'S(ISFVS. ISTYPFID(IIFVT)DPD)CIFPVT)PLIS)
Pt ePLPS*PFOV
CALL SF'jFLIRCYIJS. TrTIT),FDJFT)FCFP),FCIFVVT),

S Ffl(IFTS). t)CISFTIn,FDISFTFD)#P2.P3D.PIR)

PPINT hPS,X.XY.-T PWFPLS.PFAiVPP.PlDPlRPP~OPAR
roTo 90

100 CAIT I VLIF
PFOVzt .0
CALL SAR(FD(JFI'), DTO IT),FO( IFT),FOCIFP),FD(IFFVT),

S TOCISFTIfl)DFO( 1SFT~n)).P,Pv3f.P3R)
CALL L('CIS1S,ISTYFIO(TIFVT)FC1FFVT)PPLOS)
P1 zPLPS*PF^V
PAD=P *pp'*p3n
PAmpwI ,P?*PIF?
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PRINT 203
PRINT 206
PRINT 105,XXYPPLASPFCOVP2.P3OP3R.PAD*PAR

105 FORMATCIX.P(F7.0, tX),6X.7CFS.3.1X)
GO TO 600

c
P00 CALL FLICF TCISF4SISTYPF.FDCIFO,.IDCISFTID).FD(ISFTFO,,

PRIN1T POP
20P FPR#MATCIX,/*IX,*l = MI'NIMUMt LAUNCH4 POINT**

5,V.1X,*TI = 0IVF PVINS4*,

51*tX,1'Iv = TARCFT PASSES (MUT OF FeV(FIXFD DEPRESSION*&
5* ANC(LF)*,

9/*IX*V =S~FACY ALTITUDF ACHIEVED**.
S/*IXP*VI CLI?'B TlI ALTITUDE PFCINS*)
PRINT P03
PRINT 204
PRINT 205sXI.X2vX3#X',X5vX6
PRINT P05PXYIPXY2,XY2pXY4.XY5*XY6

203 F0RF.T(1X,/,1?C,*X =AL0eJC-TPAC'( rPOUND DISTANCF TS *p
S*TAR(ETPFT.*P/,tX,*Y'V = C-RI'WND RANCIF TO .TARCFT&VT.**
S/PIXP*TIV'F= TWVF RFF()RF LAUNCPSFC.**
S/*IX,*PLnS= PRqPAPILITY TARSFT IS VTTHIAJ LOS**
5/1X,*PF0V= PROPAPILITY TARC-FT IS WrITHIN FSIJ*a
Sl*1Xv*P9 SFAPC14 Tf'P(,? PI~nPAILITY**
%/#.IX,*P3D =DISCFIfiWINPILITY(OFTFCTIq4)*.

I /,X a*P3 R = DISCPIMITLIITYRFC'lrJITINj)*.
S/,IX**PAD = CUWI.ILATIVF PPM~dPIL1TY I~F D)FTFCTInN*o
S/mlXv*PAP z CUvL'l-ATIVF. PRf!O&PILITY 'nF RZF(',JTTI0.J*s/)

204 FCRZVATCtXIdX,*l*.AX*11*,Ax,*III*5X,*V*,p6X,*V*,7X.*VI*)

205 FoPMATCIXIOXp6ClXvFrl.0))
PRINT P06

206 F')RMA~T(I X./,4X,*X*.6X,*XY*.SX,*TTMvPPX,*PL)S*,PP*PFe4V*,
SPX,*P2*, AX,*P30*,3X,*P3R*,3X,*PAD*.3X.*PAR*)
I PP~ASF=0
TIME z0.
IPRNTIwI

O=0.
XYGCO.
TIP1FOI= 0.
PLO0=0.
PFOV0m0.

P3DO-0.
P3RO=0.
PADo =PAO
PARO=PAR
CALL CFfMISFNSISTYP3FF0IFfl),ISTe0P)
IF(ISTOP.VO-1) Cn TO 6n0
TIMF=TIMF.E)FLTAT
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300 IPPASF=1PPASF+I
IF(CIPMASE.(CT.-) CO TI 600
IVC IPHASF.FC.P?) PRINJT Av,XMXY0.TTMFO*PLOSO.PFOVO#

5 P28.P300,P3RlPAD0*PAP0
IPRNTPx-l
JF(JSFNS.FO.1) CO TO 305
!FAVu IPIASF
ASPFCTvFD(TSETFn)
THFTAVwFnC rSFTFD+T FflV)*CR
TMFTAM=ASPFCT*TPFTAV
ISTYPF=ID( ISETID)

305 CONT I UF
CALL SEARCRC1SFNJS.1STYPE,!0ITT),F0CIVT)*

S FDCIFFVT)PFDCIFTS).PP)
CALL FT)V( 1SFJS. ISTYPF, Fi)(IFTS),PF'IV)

CALL LOS(ISESISTYPID(IFVJT),FD(IFEVT)PPLOS)
P1 3PLOS*PFOV
PS8 T0(3 1O,390,330,33O,34OD340,3S0)sISNUMS

310 CALL V1SO(FDCT)FCIFR),IDCI1VVT)FDCIFEVT)D
.S lD(ISFTID)vFDCISFTFO)ffP3DpP3R)

320 CALL FLIRCFnCIFT),FCCTFS)Fl(TFFVT)p
S lDCISE1>ID)pFDCISFTFD),P3DffP3R)
CO TO 30

330 CALL TVCISF>!SFDCIFT),FD(!FO), IOCITFVT),FO(IFEVT)i
S ID(ISETID),PF(ISETFD),TF0VP3D,P3R)
68 TO 3S0

340 CALL SENFLCISFNS~,c TpnTTPDCF)F(FV~
S FDCIFTS),1D(ISETrD),PFDCISETFD).P2.P3DPP3R)
COe TO 3S0

350 CINTINUF
*6 OG100

380 ORvP1*P2
PAD =P3OOR
PAR=P3R*CR

400 IFCISF.VS.(CT.) -0 TO 410

IFC(X.LF.X2).AND.(!PR'JTI.FO.0)) VO Te 450

1FC(XC-T.X?).AND.CP3D.LT..00S)) Cl TO 600

PC TO 420
410 JF((PI.0P.PP.AR.P3D).LT..005) r*0 TO 600

420 1PPN4TP=IPR'JTP~l COT

PRINT 4P5, XXY, TItF PL 0"S, PE~V.PP' P303 P3R, PAD,PAR
425 FORMATCIXPCI'7.0.tX),F5.P,7C1XF5.3))

IPRNTI =0
450 CONT I'UF

ORNI :OH
PADIV I =PAr)
PARNIxPAR
CALL CFOM(ISNSISTYPFFTVOF)DISTOIP)
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IF(TSTMP.FO-).t r-O TOA clo
TIMF=T1MF+DFLTAT
IFC!SFNS.CrT.4) (rA Tn AAOf
JFCCX.CT.XP).fln.cTP4ASF.FeI.1)) (fM TO 300
CALL SFARCH(ISFNS,157YPFID(11T).FDCIFTDo

3 FO(IFFVT)PFDC IFTS),PP)
CALL FMV(T SF'4SPSTYPF,FDC1VTS,,PFMV)

460 CALL LO)S(ISFNSISTYPFIDCIIFVT)FOUPVFVTjPLAJS)
P1 =PLOS*PFOV
CO0 TOC510,52O.530,5,11545.550)ISNUM'

510 CALL VISGBCFOCIFT)PFD(FB),Io(IIEVT).FDCZFEVT),
S IDCISFTIO)PFD(ISETFD)*P30.P3R)
VO TO 590

520 CALL FLTR(FDC !FT),FDC IFR),FDC IFEVT)o
S lOC ISFTIfl)PFD( ISETFD).P3D#P3R)

0 VO TO 5RO
530 CALL TVJC SFNSFDC XFT),FD IFR). IDCIIFVT)1 F0C TFFVT).

S ID(ISFTID),FD(ISFT~Fn),IF0V,P3).P3R)
C-A TO 580

540 CALL SFJFLP(ISFNS, ID(IIT),.FlCIPT),FflCIFS).FD(IFFVT),
S FD(IFTS,,ID(ISFTID),rDCISFTFD),P2,P3D.P3R)
C-0 TO 590

550 CONT INUF
VO TO 100

580 OR=PI*P2+(1.-PP)*QRNI

XYOZXY
T I PFO xT It-Sf
PLOSM=PLOS
PFOVO=PFOV
PPO=PP
P3O=P3D
P3RO =P3R

DFLTCR=CR-CRN I
IF(DFLTCR.LF.0.) DFLTOR=O.
PAO=PADNl1 OFLT0R*P3)
PAR=PARJI+DFLTQR*P3R
PA DO =PAD
PAROAPAR
GO TO 400

600 CONTINUE

SUIRSUTINF INPUTI
C0OPMON/ARRAYS/FD(PSI)
COMON/ARSFT/ ICS5)
COMON/TPLFS/FTP( 7P5)
CM~'JT'~nSFT/ !CTc51)
DIFNSI"J I0(9'50)
F0UIVALFV~CF (FDPIO)

DATAIC~tlxlP4 IPI-593,3*4#P5&7



DATAC ICCI) 135, 50 1/711PAISA9

S 703*4*0*711.4,0/
DATAC ICTC 1), 1=43, 50/Q79
DATA 01,D(),I(7,01,D(A/t000O
DATA ID(43), 1DC44), 10(45', TDC4A), ID(47)/PP,0,0,0/
DATA ID(5$6).IDC66),I)(v7', ID(73),T0C74/0,l .0,0P/
DATA IDCRS)1CR76), 10(11 ),ID(I IP),10(136)/1,0, 1,0,1/
DATA IDC137),1DC(-1),Ir)C1 P), 1lCR6),IDClS7)/0, 1,0,1,0/
DATACFDCI),I=2,15)/0.,4C00.,510.,.00.n.,400.,

S 400.,31o0.,600no.s?7., 10.,.333,9*0./

S 11.7,1 .7.90=,0,9).O,30. -lOp6..

DATACFD(1),1=4P.55)/. 1,5.,0.,6...4.4...PS,0./
DATA(DI,=76)0,g(n.10,nS.25,*.
DATACFDCI), 1= S,71 00(()., l 0., .)O
DATAC FD l),1=7 5, 84 3,1.33:3, 1. 6, 7. 'i30. ,.0306,

S .01039,4*0./

DATA.FD6I.ASF-?,. -F.-,.7F-8r,.5.0O.51 1.0p.,

S0..t.,3*0./
DATACFDCI),1=13P,1 ,0)/24.,1000-..PF-lPs3600.o,0000.,.03,

S 90..10. ,?.5,90.,3('.,.PF-5,.5,.P,O-0.,O.,0., .95,

DATACFDCI),I=163,1z5)/P'd,e1000O...?F-12,3600.,60000.,.03,
S 90.,10.,2.5,90.,30. ,.2F7-Sp, .R,O.,O.,O.,0. ,.95v

DATAFD(),=18P,P':0/6.,100.,.?'E-1P.360.,60oo.,so.,

DATA(Fo(I),,=P11,P50),/10*0./
DATACFDTAR(I), 1=1 *.I)/

3 O.00,0.05',C. 10..5,0.?0.0.25,0.30.0.35, 0. 40,0.45,
5 0. 50,0. 55,nl.60, r.,.5, 0.7(), 0. 75,.-R0,a. 5,0. 90,0. 05,

S .0O,j.5,A.j,5.00/1

DATACF0TARC 1)p I='5 .PP/
S I.0000000,0.P27cl15.0. 79PS50n 6410387,O. 5740006,

S 0.5177301,. 4 A 01 1 1.,0. 49or,7P7,.3c)I Aqno.:35(,;Poo
S O.396649,.3n0099A,0.?Th1 390.'15A97f.n.3',47l.

S 0.tAR4955,O.13797I3,0.l0q?8II,0.1lq34Pt,0.1 1 ) 1041,
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S 0. I034PRI .n.0Q4S5O.0Q7S,.PiR99fl.l7PP930,p
S 0.073! 00~.0P0R70.06Pr~iP,0.nS9f.A!3O.05577nA,
S 0.0521 6s?,0.n4P.P1 53,0.0L51,o'..042710i3,o.O4d0 60.
S 0.037153A3p..0197976.0.0C3199P.0.000996A/

S *4675,.5..10., 120., 150 V0.,'"..t3..,33,.3,./)S

S -25..,-39.,-PT..,-P.,-P3/.,I7..5.,l*.3,-3pP-

DATA(FnTARCI), 1=120, 150),. 032. . 0! s. * 0flA,.p,.25. * 51

5 2.PF-45.6F-4,f.,P.F-A.2.0F-5,I.hP-4.3.SF-4,9.0F-4.*
S to9F-3,0.,.-5,1-AF,.5F-4.1.OE-3,4.3E-3,7.6F-3/

S ATlA 333.,3AI) .91.,l)-P29. 1l2./.3,-I23.31

S

S o0.52*.2,*.4,25*16,a. .. :1..2,*.3*.6,03t-03

DATA(FTAC1),! I2. p6 )/l. .2. .3. *A. ,0.,.? 15 21.37,*S
9 2.654,.75,R7,I .,.1P..06,.039..03R.*02p,.03R,.04Vl.
s .010,.A62,.224. . 120.05,.09..0SQ,.O67..001, 0..207,

S .062,0.49 ,.P30,./,15.p.

S 2.54,6.35,12.7O.P5.A..' 1 1,.0O79s.0064..003fl,.001A,
S .0003,0.,.97941..0079,.C068,.nn37..00l,?,.0004,0...9771p
S .fl6p.OO66.l055,.003;..00(W..97762.OC%9,.006S#.
S n005! P.00P9P .O06FP,./
DATA( FETARC I). I=3 'Ii, 3fl)/10fl500. , 500., 100.p

S 150.ppoo.p.op,.np..03.0'..0g,. Pp..16.?P.24.30,

S .35..7.I lo..2,.,5AI.,2 .S-2.5, Ion.,10,
S 120o.02,,.60,.. 3,.50,.22,.2#1-.g.A,.p.5,
S 35.,l.5,2.,4l. *~.,52*0.,.(W..I,. 1-3#.

DATACF0)TARC1), )=5PP II)/.20 .S~, .500 9, . 55.5,

S 15.,9..95. #30.3. 10.r). .!O.,0,'OPo.1, 3,.A9#

S 1%0.,~. p, o.27I,Oinp or),., 1 p.943. o.1a 53,.ASP
S .21*10.!d0..2..7.4.6.0131..5

S .8,.3~.5. 1. )t.6. P.P.4-fs-&R,.~4

0ATACFDTA1),L.522,6 V)10.-7 0~500,00.



... l..5......0..1,P..,.7

S I5.,47./
DATACFDTAFRCI), l=703,7!O.)/95.,120.,I..RO..

S 3. 7R, J 7P9* I 1 /
DATACFDTAFCI)pI=7l9p795)/7*O./
RETURN
END*
SUBROUITINE INPIUTP( ISNJIJMP)
COMPVO/ARR AYS / Fr (P50)
COMMON0A/ARRSET/ 1C(50)
DTMFNSION 10CP50).XTFMPCID),ITEMPICIO),JTFMPPCI0.t0),
STEMP3c1o, 10)
EQUIVALENCE (FD,!!)
DATA XFXFCX0RPPPRXTAPCG/4XEC*HNR4ePF.4HTARC/
DATA XHCPFVPSA.SN/PA~AF4l4SApHES
DATA XPLANKoXTERR/lI s4HTFRR/
ISNUpn= 1
NTFMPI=0
DO I J=I I0

I XTEMPCJ) =XRLAN<
READ 5,AAA,K<SNUM9~

5 FORMATCAA,6'(,11)
IFCAAA.EO.XEXFC) C0 TO 15

PRINT 10
10 FORMAT(* EXFCUTE CARD MISSING OR OUT Q0F ORDFR*)

00O TO 30
1S 1FCCKSNUMD.-PT.0).AND.CK<SNUMn3.LT.8)) M- TO P5

PRINT P0,KSJUI'R
20 FORM.ATC* INVALln SENSOR NUFSER--*P 12)

00 TO 30
25 1SNUMP=K<SNLIMq
30 ISFT=S.ISJUVR'
35 READ 40.XNAtMV,!N
40 F0RmAT(A,P4X,19)

11=0
1FCX(NAMF.FP0.XENDR) CO TO P00
IF(XNWm.EC(.X'PFR) T1=1
IF(XNAMFE..XTR) 11=?

1b'CXNAwF.F'0.XFNVIC) 11=3
IF(XNAWF.F0.XFRR) 11=4
1FCXNAmF.FO.X;ERR) 11=4
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1FCXNAMF.FP~.XSFNS) II=ISFT
IFCII.NF.0) C~A TO 50

PRINT A5,XNA.IF
45 FORMAT(* INVALID DATA NAMF--*PAA)

GO TO 35
50 JL'IOP=0

NTEMPI ='TFMPI +1
XTFPPNTFrMP1 )=XNAMF
ITFM'Pt C'TFMPI )=IN
NTFtPP2=O

13=P*11.1
111=1rcC 1)-i
112? IC CI?)-!
113= ICC 13)

60 ILOOP=ILO1P+1
IFCILOOP.CT. IN) SO TO 35
READ 70, IVARPVALUE

70 FORtMAT(RXPIPPFl0.4)
IFCIVARdCT.0) GOA TO 80
PRINT 75PIVAR

75 FORMATC* VARIABLE NUMBER OUTSIDE RANE OF DATA NAME*v
$* ARRAY--*P12)
00A TOAO6

50 IFCIVAR.LF.C113-11I')) GOA TO 100
PRINT 90PIVAR

90 FORMAT(* VAR TARLE NJUMBER eUTS IDF RANCE OF DATA NAME**
S* ARRAY--k, 12)
V0 TO 60

100 JJ=II1+IVAR
NTEM~P2=NTFM'P2.
ITEPMP2CNTFMP1 ,NTEM;P)=TVAR
TFV'P3(NTFMPI ,NTFmP!)=VALUF
IFCIVAR.CT.CI12-T11) GO TO 110
IDCJJ)=I EIXCVALUE)
V0 TO 60

110 FDCJJ)=VALUE
GO TO 60

PO0 PRINT 205, ISNUrMR
205 FORrVATCIX./p10Xv*SR'JS0R N3UMBER = *all*

S/,IX** 1= VISUAL OSERVFR*o
S/#IXP* P= FRVARfl-LOOKIVO~ INFRARFD*p
S/*IX** 3= ACTIVF (ILLUMINJATFn) TV*,
S/#1X,* 4= PASSIVF Ct)AYLIt-HT) TV**
S/#IX,* 5= F0IRkARD-LOOINIC RADf'RPMTT*,
5/1X#* 6= F'IRV"ARfl-LOfKTNO RADAR#NmtN-fMT1*#
S/.lXr* 7= SYNTHFTIC APFRTUR. RADAR*)
LASAP=0

210 LooPcLA0P+1
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!F(Lfl'w-rT-10) CM~ TO 240.
IFcYTFP'PdI."P).%F.XVRLANK) Pfl TO 215

PIS. IMPPFO1 PPV

220 FORMATCl1Xp/v1X,*NAV'F IVAR VALUF*)
NN=ITFVP1.CL~nP)
DO 230 J=1#44
PRINT. 225,XTFr P(L0VJP),1TEMP2(LO0P.J),TFMP3CLMeP.J)

225 FORMATClX,#A,#3X.!2,XEl0.4)

230 CONTINUF
c00 TO 210

240 PRINT P45
P45 F0RP'ATC* MORF MnfDFICATIONS THAN LISTFD*)

RFTURN
END
SUBRQILTTVF FLT(HTCISFNSDTSTYPEFDtM.IDSF0S)
CeMeN/PLPCl/TFTA~HTHFTAVPN1D
C0/OPLC2/WLdP, PSPOSPLSPCSPP
COMON/LCK3/X, yXY,N,SRSPNCL0.ANC'LT.0FLTAT
CeMN/LCW4/X1 ,X2,X3,XAX5.X6sXYI .XYPXY3,XY4,XY5,XY6
DIVENSIOAJ F00C?(0),IOSC2O),FP)SCPO)
CS&. 01745
YeFDO CI)
NL=FDO (2)
SPL=F021C5)*1 .$.777S
1FCISFNS.rT.A) C-0 TO 500

SPDcFD0(A)*j.6P7778*CVSANCLD)
SRlvFO"'Cg)

DELTAT=Ft' Cl 2)
XYPwFL/TA\ CAN"'(L-'))
X2zSORTC X'P*XYP-Y*Y)

TFIPl=ATAkc CY/X2)

X1=XYl*C% CTFMPl)
IFCISF"JS.EO.1) CC TO 300
IFCISTYFW.FO.?) G-O TO 200

100 PHID=pNc-lD
HP=FD,(3)
SPP=FO(C7)*1.67779

ANPLC=FDllC1 I)*CS
SPC=FO"IC6)*1 .6,777S*CASCAN-LC)
SRP=FDI'C9)

XY;XYP

XY5=AZX CRYP 2~.L*~

XSvsoRT %'f*Xys-Y~Y)
X6wX5.CHL-4P )/TiANCANrLC)
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XYAnSORT CX6*XA+Y*Y)
VMf TO 400

200 CALL CIVFPCISFNSIDSFDS.Y.HL.XM-AX.XmP%)
1FCXt'AX.r(T.Xp) (V Tm P10
PH!DiCATANJCML/XP)+THFTAV/P. )/CR
PRINT POSPPVID

205 FORVATC* DFPPFSSIlN ANC'LF TOO STFFP. PNIO RFSET. *
s F5.Po* DFVREFS K

PI4ID=PI1*CR
CALL COVER CISF4JS, IDSFDSYH4L.XMAXX'PE4)

210 XS=Xt/AX
XY5=SORTCX5*X5+Y*Y)
SRP=SCRT CHL*HL+Y*Y+XY5*XYS)
X6rX5
XY6 =XYS
X3 XP
XY3= XY2
X4=AMAX1 CXPPXMIN)
XYA=SGRTCX4*X4+'f*Y)

SPP=SPL
S PC =S PL
ANC(LC=0.
C-0 TO 400

* . 300 CALL COJFRCISNS,1DS&FDS.Y.NL.XP'AX.XMIN)
CO TO P10

400 X=Xl
XYCXYI
SR =SRI
ANC.LA=AC0SCX2/XY2)
ANM-T=ANCL1)
N X Y*T AN CAMScLT )
SP =SPD
RETURN

500 IF(ISFNS.FO.7) C~O TO 600
CALL COVERC ISFNS. IDSFOS#YHLXAXX43r.)
XA=XM'IN
XY4=SORT CX4*X4+Y*Y)
X5=X?'AX
XY5=SORT CX5*XS+Y*Y)
SOA TO 700

600 CONTINUE
700PX=X4

XYrXY4

ANC(LO:ATAN(Y/X4)
ANM.T=ATANVCN/XY)
SRwSCRTCXY*XY+M*W)
S P.S PL
DELTAT wEDO (IP)



RrTJR.V

SUARA!iTTNV CVER(TSAJS, TDS*FDSiYaMeXMAXaXNIN)
FXTFRNAL FUNI?
COMrtA4,PL(ACK1/TPVITAH, THITAVD PHI!
COMN/BLCK(5/X,"t'A~fXxI M!V,VIS"!AX
OIIVENSIOrJ IDS(20)PFDS(20)

I7(ISFNS.V(1) C0 TO~ 200
XM4AXzH/TANCPHID-THVTAV/p.)
XMINzH/TAJ(PHID+THFTAV/9.)

TEMPI*TANCTMETAN/2.)
Yt.iI#4XMIN*TFMPI

lFCY-(ZTYMI'V) r-) TO I?10
RETURN

£20 Y?,AXuXMAX*TFVPI

XMINcX,AXCYAXY)-TFl6PI
RETURN

150 yuO.
PRINT 155aY

155 FORM~AT(* OFFSFTCY) C-REATFR THAN YM'AX. SFT Yr **FIO.4)

RFTURN
g00 VISrMAXuFDSCI)

RMAX=VISt(AX
JCfAASK= IOS(1)I
IF'CY) 2!O.2200p.1O

210 YrA!RSCY)
PRINT 215

215 FORM~AT(* ONLY POSITIVE OIFFSETS CONSIDFRFD, USED ARS. VALUF*)

GO TO 230

220 XfAAX.R1WAX
1EP~FUNJ1(O.)*C?
XI4INvH/TAW4TFw'P1)
NEC ICtHASK.EC-0.) XMIC420.
GO TO 300

230 IF(Y.LT.RMAX) CO TO 250
XMA X=0.
XMINW.
M0 TO 300l

250 XMX-OTRA*MXYY
XtAIN=O.
IFCICMAS,(.FO.0) 0'0 TO 3001

(q.ISS=AS INC Y/RMIAX)/r.F
TFMP1.N/TAJ(FUV!(VUFSS)*CB)
TEmP -Y/S INjC ClJFSS)
1FCTFI-LE.TF '12) COC TO 260
)WAXwo.
XMlINU .
00 TO 300

VI 1-12



pfo r UF s sri irV s *5
TF(CCJFSS.T.Qn.) irIIVSSuq(.
TFf.P I )4/TAN (Vo 11 I Ml IFIS) *CR)
TFPPY/S IN C r-I)F~S.*r1p)
1FCTFt'P1VT.TFV'P) SOi TO P70
IFCErt)FSS.LT.90.) SO0 TO 260
XP'INVfl.,
04 TO 300

270 CALL APPROXfCUFSS,THFTAO, 174 L)
TFMP1vFU41ICTHFTAr)*CR
TFMP1 H/TA'J(TFMPl)
X1 NSORT (TFV~PI *TFMP I -Y*Y)

300 XPF.AX=XV'AX
XIff I N~=XmlIN
RETUPJ
EN~D
SUPR(AUTPJE APPROXC(rIJFSSANS. IFAIL)
FXTFRNAL FUN~F*FU'JDF
1FAILv0
ANS2(SUFSS
DO 100 It.50o
TFYPI vANS
ANS =AN S- (FlJNFCANS) / FtONDFCANIS))

IFCTFrAPP.LE.1.E-4) RETURN
100 CON~TINJUF

lFAJLwl
RETURN
END
FUNCTION' FU'JF(THFTAD)
EXTFRN4AL FIJNI.
C0O"MAN/PLOCRP/HL, HP.SPD#SPL3 SPCSPP
COOF~N/LC"3/XYXYHSRSPANGLOAN]CLTDFLTAT

THFTAR=TPFTfAD*Cg
TEMPl=FU'J?(THTAD)*C8
VUNF=HL/TAW(TFVPI )-Y/SINCTH4FTAR)
END
FUNCTION FL4FTiTD
FXTFRVAL FJ'JI ,FLNP
COMON'PLflCK/NL HP.SPDhSPL.SPC1 SPP
COV1'N/LOCK3/X, Y, XYHSRSPANCLOA.CLT.DELTAT

T HF TAR=T HF TA fl*C
TFMP ItFUV I (THFTAM l*C~t
FUNDF2-H1L*FLJ'jP(WF'TAD)*CR/SI1N(TFMP1 )**2

s *KL*COSCTHFTAR,/SINCTHFTAR**P
ENDI
FUNCT104 FU'J (f~C-'FE)
FLINI:-.003 lAP U)rRF*DFSRFF+. 4309*DFC-RFF.12. 9176
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FND
FUNCT104 TIJNPU)FCRFF)
FTNPu-*.06A9R40ECPFP+.4P309
E14D
SURRIUTT'JV (0E(M( SFV~S. 7STYPFFDm~. ST6'P)
COMON/PLnCXP/HLHpDspnSPLD5PCSPP
COtMON/PL'WK,<3X a Y. XY* H SR aSPv AN(r-LO* AN CLTp DLTAT
COMMON/ESLOCK(/XI#XPPX3,X4,X5.X6,XYlXY2.XY3.XY4,XYSXY6
DIM4ENSION FDI(20)
ISTOPRO
C88.01 745
IFC1SFNS.(ST.4) Sq TO POO
AN CLD=FDO(lIO)*CFt
IFCXY.(-T.XYP) RlC TO 130
XY=XY+SPn*f)FLTAT
TFM.P I ATAN ( Y/X%?)
X&mXY*CfASCTFmPI)
14XY*TAN (A%'-LT)
1FCXY.LF.XYP) CO TO 120
TO=XY-XYP)/SPD
XwX?4SPL*TCO~
SP&SPL
HmHL

110 XY=SQRTCX*X4Y*Y)
ANC.L0wATAN4tY/X)
ANC-LT=ATAVJ(H/ XY)

120 SR=SORT( XY*XY+H*4)
RETURN

130 ZF(XSFVS.I.).OR.(1STYPEQ.D2)) (V0 TO 200
ANGLCzFD0(6)*CR
IF(X.e-X5) C21 TO 140
X*X4SPL*OELTAT
WFCX.LV.X5) C-1 TO 110
T(VO=(X-XS)/SPL
XuX545PC*TCI1
sp=SpC
H~HL -S PC *TC-n*TA .JCA .CLC
IF(X.LF.X6) C1 TO 110
1'TGCX-XA)/SPC
XaX6+SPP*TC1
SpVsPP
H~Hp
04 TO 110

140 IF(X-dZT.X6) CO TO 150
XuX+SPC*DFLTAT
SP=S PC
HuM-SPC~nFfLTAT*TANJ(A'1JCLC)
IF(X.I.F.XA) Un TM 110
TCAw(X-XF&)/SFC

X&X6*SPP*Trl
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SP=SPP

ve TOI Ito
150 X=X*SPP*DFLTAT

00 TO 110
200 XzX*SPL*DFLTAT

1V(X.LF.XS) SO0 TO tItO
ISTOP~1

FWD
SUPROUTINF SFARCM(ISENSISTYPF*1DT*FDT*
SFDFVTFDTS#DPP)
COWMO/PLMC I /THFTAI~,THFTAV, PHID
COIt'3J/L'CI<3/X, Y.XY.HS~SRP.'(L4,MJ(LT.DPLTAT
COMMON/BLAC<A/XI X, X,XA'x, (pXA.XYI .XY2.XY:3oXYAXYS.XY6
COMMN/RLC<5/X~r.AXXW!mjvTism~x
COM*M0'/LCK6/ALPHAN. ALPHAL, ALP1HAV
DIMEWNSION IDTC2O), FDT(PO),FDEVTCPO).FDTSC2O)
F(DtD2'=P.*ATAN((-DI.1.+SORT(CD1.1.)**P+Dt*D2*O2))/CDI*D2))
CPI=3.14159
DTX=FDT(1)
DTY=FDT(P)
DTZ=FDT(3)
NTcIDT( I)
TSPACE=FDTC 10)
DSX=FDTS(2)
CSY=FDTS(3)
ANSTC=CPl/2. -ANVLT

TANCGTC=T AN (A-N CTC )
IFCA'CLLF.CATAN(DTY/DTX))) GO TO 10
TE. PI=SIN(ANC-LO)
DTXX=DTY/TEMPI
C-A TO 20

10 TFPiC0SCAN-LO)
DTXX=D)TX/Tr'PP

20 TEt'PI =TAVSWTC*TA'J-TC
TEPP9=CDTXX+DTZ/TAN(ANGLT) )/W
ALPI4IW=FCTEmPI .TFVP2)
ALPHAH=2.*ATAN(CDTX*SIMCAL)DTY*Ct-S(ANCLO))/C2.*SR))
ALPHAL=.*ATACDTX*CSCAVCL)*SIN(ANC-LT)+

s DTY*SIN(ANC.LO )*iSIN(ANGLT)+flTZ*COSCANtLT))/CP.*SR))
1IF(X.LT.X4) 00 TO 950
AT =DT X*DT Y*S IN CAN CLT )

s (DTX*DTZ*SIN(A-JCL)+DTY*D)TZ*CASCANC.LO))*C6SCANGLT)
AT=AT*CNT*CNT-I )*TSPA(P/DTX)
IF(ISFNS.FO.1) C*0 TO~ 100
JFCISTYPF.FO-Il P1'IDNCLT
PHIC=CPIIP. -PHID
TPHIC--TAN(PtICr)
IF(flsX.LF.0.) CO TO 30



rFf0PtrTPWfCr*TPRTC
TFeP~sOS X/I'
8VTAV=FCT~flPI ,TFrMPP
1F(RFTAV.LT.TPFTAV) CV TO 40

30 RIETAV=THF:TAV,
40 IFCDSY.LF.O.) rO TmI SO

BETA)43P.*ATAV(DSY/C%9.*SR))
I.ICI3TA.LT.THFTAM) 01 Tn 60

So PETAH=THFTAR
60 O .CA=TA(SNCPHDTAV/2.)-S(PID-RETAV/P.)

SRPH1f1=/S J.V(Pj1D)

AS w0V.EPA*SPHI4D*SRPF ID
C-0 TO 0On

100 VLCFDTS(4)
TFMP1 =X AX.SOPT( XAX*XPrMAXY*Y.H4*H)
T~fPXIMIN+SCRT (Xl ?V N*X1 MP4Y*Y+M*H)
ASmI4*VLIC*ALOC (TFMP I/TEmPP)

200 ARATIO=AT/AS
GmFDEVT(6)
TF~tP1(7OC/G)*ARATIO*DELTAT
IF(TEMPI.LT.lEO.) CC TO 270

250 PP*I.0
RETURN

270 P2xl.-FXP(-T1MPI)
RE.TURN

SUIBRMUTINF Lfl ,CTS~,1oSTYPFoIDEVTFDEVTPL03S)
COWMIN/TARLFS/F0TAF( 725)
CO0TA5FT/ !CT(5n)
CeMmOn,PL! cx',xYXYH*SPPAC-LOANOCLTDFLTAT
COMwON/RLOCxAx1,XP',X:3,XA.X5,XXf..XYI.XY?,XY3,XY~,XY5,XYA
DIM.NSIOV IDF\#T(P0).FDFVTC2O)
IFCX.LT.XA) PO Tn 35.
CB=.Gt 745
ICFLQS=IDFVT (3)
ANGLIAFDFVT(2)*CRt
RAT10F.=FDFVTC3 )

PNtAASK= I *0
1V(ASIN(H/SR).GT.ATMI1CRATIOM)) CO TO 10
PLOS=0.
RETURN

t0 IFCA~N0-LP.LF.0.) On TO ?0
PNASKzPNAS(*Cl .-FXP(-ANC.LT/ANC-LM))

20 PCFLOS=1.0
IF(ISENS.COT.4) C-O TO 30
JFCI*CFLnS.FO-rl) On TO 30
ZCNTTH=ANC'LT/(C+ 90.
JJcTc4)
NX=JCT CS)
1xuJJ



IF(H.LF.5000O.) PO TO 25
JJ=ICTC7)
NX=ICT(g)
IX JJ
!YcIX+NX

25 CALL INTFRIC(FlTARCIX),FTAPCIY)'4XZFJTH.PCFLiS)
30 PLOS=PNV'AS1<*PCFLOS

RFTURN
35 PLOS21.0

END
SUBROUTINF INTFRI CXX. YYPNNPX*Y)
DIMENSION YYCI)#XXCI)
YZYYCI)
IF(NN.VQ.1) RETURN

DO I K:1,NN
IFCX.LE.XXCK)) GO TO 2

I CONTINUE
Y=YYCNN)
RETURN

2 IFCK.FQ.1) RETURN
YzCCX-XXCK-1))/(XXCK)-XX(K-1)))*CYYCK)-YYCK-1))+YYCK-1)
RETURN
END
SUPROLITINF FnVCISPNS, ISTYPFsFflTSoPFOV)
CeQ'BN/BLncKI/THFTAW.THFTAV,P"TD
COilO/RLnrxi~/xp Y. )rY,H, SR,SPPAN)C-Ln#A'4 MLT.DFLTAT
COY-M1ON/RLVCK4/X1I ,X!, X3#X4PX5#X6&XYI* DXYP aXY3&XYAXYS aXY6
DWVFNSION FDTSC20)
CPIv3. 14159
SIVX=F0TS CS)
SICY FDTS(6)
IFCISFNS.FO.I) C-0 TO 100
IFCISTYPE.EO.2) CO TO 100
IF(X.LT.XA) Cn TO 100
ANGTC=CPI/P. -A.'JLT
IF(SlrGX.C-T.0.) VO TO 40
PFOVX=l .0
SO TO 50

40 XY=P.*SR*TAN(THFTAH/P.)/C2.R2A2*SICX)
PFOVX=FRRFUN CXW)

50 IF45G'Y.GT.O.) rO TO 60
PFO~VY= I *0
ro TO 90

60 IFCCANCTC+THFTAV/P.).LT.(CPI/2.,) VO TO 70
PYI&-. 5
CO TO SO

70 XLI =N CTAJACA4TC.THF1TAV/.'R -TAN(ANGTC)/2.R2R4PR*SIeY)
PYI3.5*FRRFUNC4XLI)

VI I-17



80 XL 4(A(~-r TN(NT-MTVP )(.PA9SICY
PYPw.54.ERPFUJ XLP)

PPOVYNPYI .PYP
90 PF0VwPF0VX*PFMVY

RFTUR4
800 PPF)Val.o

RETURN
END
FUNCTION FRRFUPJ(X)
Cal.1t379tA709551
ERRFU?4=-I .F50
JFCX) 6#1#1

1 XpmX*X
IFCX2.LT.I8O.) SO0 TO 10
DENSSO.
S6e TO It

10 DENSvC*FXP(-XP)
It IF(X-2.25) A*4pP
C COMPUTE FRRFUN USINO A CONTINUED FRACT1O'4 FXPANSION'
2 rNj76./X-4.

At rXP*CXO+4. 5 )eP
AP=X*(X'*CXP?. )4P.95)

922X*X2*CX247.5)+l1.P5)+1.1315
T=3.
DO 3 I=3,*4
A3=X*A?+T*A I
Al =A?
AP=A3
83=X*132+T*8t

RI =B2

3 T=T*.S
CERRFwDENJS*A3/ (P' *P3)
ERRFtI'J=l.-CFRRF
RFTURNJ

C COFPUTE FPRFUN FROM THF MXLAURIN POWER SERIES
4 Nunl.5S*X*S.

ERRV1JN=X*Ct * X?*CS.i33333333333333F-I.XP*

YvX*Xp*x2"~X2*X/1pI6.

rRRFUN :ERRFUN+Y
5 T=Tl

FRRFIJrC*FRRF(IN
CrRRE= I * RFU

6 RFTURN
FN0

VIl1



SU7nPOUTINF ATn JDT~)RiFVT.FDFVT, ID)S.FDS. JSF'JS.
STAToCA*CM)
COM0N/TALFS/FDTAR( 7P>5%
C~mm0/TAlSFT/ ICTC50)
COMMO0>/RLOCK1 /THRTAHT1WFTAV, PHID
COMMOIN/O3LOCKI/X,YY,y*',SPDSP,AN-LO.A'LT,0FLTAT
DlMFAJSIOV F0T(P0),FDR(20),1DFVT(PO)&DFVTCO)*
SlDS(9O)pFDSC20)
V(G=FnFVT C )
JFC!SF.\S.FPO.2) (S0 Tq POO
RT=FDT C4)

RBcF8( 1)
CI=AE3SCRT-RP)/AMAX! (PT.RB)
TFMPI =.001 *N
TEMPI=.44/CTFMP1.1.2)..5A*EXP(-.O*TE"tq),.073
VS=VCS/TEMP I
IFCISFNS.FO.1) XLAM.DA=FDS(A)
lFCISF"JSF0.3) XLAMDA=FDS(15)
IF(ISFTNS.FO.4) XLAvnAl=FDS(l5)
S1C#.A=(3.912./(VS*A076. ))*CXLAMDA/.55)
WC(ISFNS.FO.1) C-O TO 5
C-AlMATmFDS (9)
!FCISFNS.FO.3) Cl' TO 100

5 TAT=FXP(-SICMA*SR)
JTAT=IDFVJT(4)
IP'(ITAT.F'0.1) S~O TO 300

10 ICLOUD=7DFVT(1)
RTE=FDFVTC 1)

TEM~PI=.?
IVCCLPOUD.EO.P) TFMP1r.6
1FCICLOUD.F0.3) TFMP1=1.
ZKwTEMPI /RTE
TEMhPz.+ZK*d1.-TATT)/TAT

S0 CA=CI/TEVPI
55 IF(TSFNS-FO.1) FF.TURN
60 CM=CAI2. -Cl)

CM=1-.l.-CM)**CAMMAT
RETURNJ

100 r0AIN=FDSC19)
ISTYF'F=IDS(l )
IF(ISTYPF.FO.1) PHT0zAN(SLT
TFiMPI 'PIIU-THFTAV/P.
Tr#-FPrPP )4TPTfV/9.

SRfAX=/1IJTFmf1 )
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IY&TX+NX

CALL TNTFP1(DT(OTX)VDTAPCTY),NXZAXFPZ'0X)
XN4A((C'ATI*S 1CMA*SPMAX*.P5 )*

S CSRMAX/SRM1N*FPZMIN-FPZMAX)
XNT:XNA+RT*TAT
XNS=~XNA +RP*~TAT
,CA=ASSCXNT/X'NP-1.,
(Ve TO 60

P00 RM=FDEVTCS)
OFLTP=FDPC2)
TEMPt.0fl13*H
TFMP1rCI./TFr'P1*(I.-EXPC-TEMPI))

T7PC./TFMP2)*(I.-FXP(-TEMPP))
XW0=1.43RPC.0PC.O'2*CFLTP-273.))
TEMP (C.2 *T~VP2 )/CV 6076) +.017 XW"*TFM'P1
TAT*FXPC-TFIIPP*SP*.001)
RETURN

300 IAZIM=IDFVT(5)
1414= H
SR10OO=. 001*SR
8MAX=A'AX1CFT,PP)
ZENITI4=ANCLT/.0171e5+9O.
IFCIAZIM.F0.2) GO TO 350
JJ=ICTC31)
NX' ICT (3?)
NYv!CT(33)
Ix=JJ
IY=1X4+JX
JZcIY+N4Y
CALL INTFR2(N4H,SR1 0OFDTA9CIX),V0TAB(IY),FDTAOC IZ),

5 NX,NY,DPP,YXXX,\'X)
JJ = ICT C37)
NX=ICT (38)
I X=JJ

CALL INTFRI (FDTAPC TX),FDTA9( IY),NX.ZFNITH,RF)
(00 TO 360

350 JJ=ICTC341)
NX ICT (35)
IX=JJ
IY= IX+NX

CALL INTFP2 YRUSRIO00.FDrTAPC IX),DTAP(TY),FDTAP(IZ),
SNXPNY*DPR,XXX,N<)
JJrICTC4O)
NXcICT(At)
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IYNTX*NX
CALL INTFRI(FTAPCX)TAnTA)P.J)PXZF,ITHDRF)

360 CA=CI/C..fPR'RA*RF))
('0 TO 55
END
SUOROUTIN17 VISOR(FDTPFEB.TDFVT*FDFVT*

SIDSPFOS.P3DPPR)
CoM.M0N/SL'CK3/Xp Y )YPRSR* SP*AN CLO *AN(LT*DFLTAT
COMMON/RL0CX4i/X IsX2,X3 X.',, XS6,XY *Y y3*XY4PXY5,XY6

DH<E7NSTOJ FDTC20)PDBCPO..lDFVTCP0),PODFVTCP0),
SlDSCP0)pFDSC90)

ISFNS~l
TH4FTA. 9
Cf:. 01745
XX=. 02 65
XK2=.94
XK3=.44
X'A=1 .6
CT=XKI *T1.WTA*-*XIP+ CXI3*TNETA**XK4)/

S CCAMINC(ALPH-A P. ALPHk0*A0. /P) **P)
CALL ATVrMS(FDTFD!, IDFVTFDFVTXXXFDSDXSFNS,

S XXX*CAX XX )
TEtMPI=CA/CT
IF(TEMPI.LT..05) Cl' TO 90

AK=. 43
C00 TO 50

.40 AK=- *57

P3D=.57+AK*SORT(I.-EXP(-TFtP))
A:3.
E4-2. 9E-6
IFCX.(F.XP) C-'1, TO 55
VALPHA=O.
CO TO' 60

55 VALPHA=(SP*SPTH*+Y*Y)/CSR*SR)/CR
60 TVA=CA+S*CVJALPP**I3))/P.

TFPICCAMINI CLPHAHAL.'HAV)*60./C8)/TVA)**2
IFCTFMPI.LE.3.9) C-f4 TO 100
TFMPI=CTPI-3.2)**P2/I1.
IF(TFMPI.LT.ISO.) 00 TO 70
P3R=1 .0
RFTURN

70 P3R7I.-F.XPC-TFMPl)
RPTURN

90 P30=0.
100 P3R=0.

RETURN
FN D

VI 1.-21



SIJPPOUTINF FL1PCFO0TV0VS.FnFVT. TOS,70S.P30.P3R)
COMM'J/Af.-'CK I /TVFT AW, THFTA V. PH-'ID
COMO /LCX3/XY.YXY, NoS. SP#C. AN FULTt)FLYAT
COMMO~lN/ LCl6/ALPPvAR, A -P HAL ALPHAt~V
DIMF.NSIO'J F0T(0)#DV(2O~sFDFVT(?0),

SlDSC?0)#FDSCP0)
JSENSC2
DFLTB=FnB(2)
EMMB=F0DRC3)
DELTT=FlT (5)
EM~MT=FDT (6)
C=FDOEVT(6)
ZKI=FDSCS)
ZKP=FDS(6)
CALL ATt-nS(XXX,FtPXXXPDFVTXXX, XXX. ISENS,
STAT ,XXX ,XXX )
XNV=AMIIJI CA-P'AFPALPHAL)/AMAXI CALPRAH.sALPWAL)

100 TEMPI=O.
XM2.*TETAV/AMI!N1CALPHAHALP4AV)
IF(XN.C:-.5O.- CC TO 320
IF(tX.-JP.2) C-0 TO 110
XNtA.*XN
IFCXN.GT.500.) C'l TO 320

* 60 TO 130
110 lF'(XN.C0T.300.) S-O TO IPO

* SNRT=6.IS*FXP(-.00252*XN)
60 TO 150

120 SNRT=?.9O176-.0OP*CXV-3OO.)
re TO IS0

130 IF(XN.C-300.) G-O TO1 140
SNRT~r.?*EXPt-.O024*XNJ)
C4O TO 150

140 SNRT=3.R9()71-.0O24(XJ-10O.)
150 SNRT=SNRT*(1.4.06nf**

IF(XN~.LT.100o) rO TO 160
SN~MRT=3. -. 002*XJ
0'0 TO 110

160 SN.RT=S. -. lP*X~3
170 XMRT=Z1*FXP(Kt!X)

TDIFrPASCDLTTF T-FLT~FMlO)
SNRD=(SVRT*TIFATT/XMRT)*(CDELT*VMO/30O. )**3')*

S SGORT(1./C7.*X~V))
SNR=SNRU~-SNRT
IFCSNR.LT-5.) S~O 70 310
TFMPIt1.0
6O TO 32n

310 TFP 1--PFJYAI(cR/1 194
TFM.P1 =.5*TFWFIl
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3Pnl IF(IX.FP.P) CO TO 390
330 P3DATFMPI -lT39

IX =2
co TO 100

390 P3R=TFMPI
RETURNV
FND
SURR0UT'NF TV(rSv'NS,FDTPR, IDFVToFDEVT*
SIDSPFDS IFQJVPP3n)pP3P)

COtMfNRLOCK3X, y. xy.,. Sp,SP.ACL,A.J(LTOVLTAT
COMMON/PLOCK(A/ALPPAH, ALPHAL. ALPHAV
DIMENSION FDTC20.V00820)IEVT20).FDEVTC20)*
SIDSCPO)*FDS(20)
ASPECT =FDS C )
BANO=lOS (5)
D)IAC=FDS (6)

FNUM=FDSCA.1~nV)
LOAMMAT-FDS 9)
XFC=FDSCII1)
XI =FDS (12)
XIMAX=FDS (13)

XIP=F0S (IA)
XLAMDA=FDSS1)
XNL=FDSCI2 )
XNR=FDS (17)
GT=FflS(20)
RTE=FDEVT( 1)
G=FOFVTCA)
CALL ATMIS(F0T.FflO,10FVT.FDFVT9 IDSFDSISENSa

STAT, XXX,CM )
EARFA=ASPFCT*DIAC-.07A(/( 1.+ASPFCT*ASPFCT)
RFSP0N=10.**(COLnIOXIAL0C-10CVARFA))/AMfAT

s -AL0610(. 07.1*XFC,)
IFLAC-0
IF(1SFNS.VO.3) VOQ TO 10
ICLf3UD=i - VT CI )
ISUNA'J=IL VT(2)
TRA"JSM=FDS( tO)
CFAC il.
IF(ICLOUD.FO.P) C7AC=3. 1635
IF(UCLOJD.FO.3) C;AC=10.
145=595.
IF(ISLINA'.FO.93 H.3=465.
IF(ISUNA'4.FO.3) H;4=P'A5.
XICONRFSPnV*HS*RTF*TRANSM*TRANSM/(4.*CFAC)
C0 TO 90

10 P0UT=Fls(iP
AS TR T HF TV*T HFTAN
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20 IF(ISFNJS.FP.3) rfl T" .30
X1AVrcFA PEA* CX ICON/ CF~lM*FNUM) W*-AMMAT
(.0 TA~ 40

30 XIC2RSP*T*'(TTA~TAS/A*SRS*R
XJAVFEAIZFA* CX ICnNP/ (FNJLmt*FNUM) )**(AMMAT

40 IF(XIAVF.LR.C.RS*)IMAX)) CS1 TO 50
FNUV=1.A1A914*Fl'JUM
IFLACcl
CO TO PO

so 1FcrFLAV.Fq.O) ('0 TO A0
PRINJT 5S.F'IJM

55 FORM"AT(* TUPF SATI:RAT1ONPJ NFle FNtlmz **FS.P)
go xuSrs=x1P*xlP/cp.*RAND)

X(FSORT(XVL!I*X.4R/(.41491A*ASPECT))
XNOE~1 .24*X'
XNFT=.3l *XF
XN~EL45.*DIAG/CXLAM0A*FNUM*SORTCl..ASPFCT*ASPECT))
XNJOLf 3. 6A*X'FL
XN4V=AMJNI CALPHA.4,ALPMAL)/AMAX1 CALPHAI4,ALPHAL)
SX= I

iOO TEMPI=O.
XPNJ?.*TRFTAV/iAMIP CALPHAHDALPHAV)
IFCXN.-T.700.) (0 TO 320
IFCTX.'4E.2) (CO TO 110
XN=4**X4
IF(XN.JdT.7OO.) SO TO 320
00 TO 130

110 IF(XN('T..3Of.) ('0 TO 120
SNRT=61l*FXP-.05P*XNI
(-0 TO 150

S20 SNRT=P.90176-.0O?*CXN-3OO.)
CO0 TO 1S0

130 1F(XN-C-T.3n0.) r'0 TO 140
SNRT.P*FYP(-.O2P48*XN)
(CO TO 150

140 SNRT=3.09611-.0*(xN-3oO.)
150 SNRT=SNT*(.,.00o.CG*G)

ZNFT=CXN/)Y4V+XNFT))~**2
ZNFL=(XN/(YNVXNF'I- )**2
PSIY=SORT(l1*.+ZVFT4'ZNFL)
0AtAIMAY=PSIY,/SCrTC 1. ZNFLeP. *Z4ET)
IF(XN.('T.():,N0(E/S.)) (C0 TO 210
BFTAT=C .3'>:FXN*ERFUNC3.*XN/XE)
VO TO 220

220 IF(XN.LF.10.) C*O TO 94n
1FCXN.t-T.X'JOF) GnC TO P50
It-1
RSOF=0.

225 1.142
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1V(1.(CT.5f) r- TO PAO
X IN=I * XN
IF(XIN.G-T.XN%"F) rM4 T-3 PAO
PHIXX'.X'JIL

IFCXTN.OT.CXNJ2E/3.)) CO Tn 930
RSOF-RSOF*(.RI t*RL-*EXPCeA.A*XIN*X!N/CXF*XF)))/CJ*I)
FOS TO 225

e30 RSOF=RSOF*(.63?*RLN*FXPC-3.*XZNV*XW/CXE*XF))'(X*1)

00 TO 225
240 RS0FwI.O

(V0 TO P60
250 RSDF=O.

e-0 TO 320
260 SNRD=CP.*RSOF*CMA*(T*XIAVE/XN)*S0RT(.1*XJV/CASPFCT*

5 PSIY*CCT*VT*I-FTAT*CAtMAY*XIAVF*I.AEI19+XNAISF)))
SNR=SNRD-SNRT
IFCSNR.LT.5.) S9 TO 310
TFV.P1I .0
GO TO 320

310 TFPP11I.-FRPFU4J(ARS(SNR)/1.A1AP.14)
TE#P1.5*TEMPI
IFCSNR.CT.O.) TFPl~l-TEMAPI

3P0 IFCIX.FC.?) 00 TO 350
IFCRSOF.CT.O.) GO TO 330

P3D r0.
P3R=O.
RETURN

330 P3D=TEMPI
IX =2
so TA t00

350 lF(RSOF.GT.0.) GO TO 390
P3R 0.
RETURN

390 P3R=TFlMPI
RETURN
END
SUBEROUTINEF SF'.FLR(1SSP,IDTDFDTFDBFD.VTD

S FDTSPIDSPFOS#PPP3DPP3R)
COMM~0NT'APLFS/FDTAA( 125)

COtM0N/TASSFT/ ICT (50)
COMMON/PL2CO< /THFTAHPTHFTV~PHml
CAMOGN/PLflir3,XY,X'(HSPS,5PJC-LOANGrLT.D)FLTAT
DIMFNS1CON JDT(2O).FDT(2O) DFDR(20),FDFVTC20)*

S FDTS(20)PIDS(20),FDS(25)

c

CPIc3. 1A159?A5
C.304A
C3ul.6s9
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CP*..OI1 74S

vemno.
NTz IDT ( I
PNWO.
VR1.O.

C CsFDFVTc6)

VTI'=FDTC 12)

l43H*C2
VG=SP/1.*6R7778
SO. FOS 2)
PRFwFDS(4)
PXmFDS (5)
FLAMWD =FDS (6)
WSrFDS(7)
P14 1M:PI ID-THFTAV/P.
W~cFDFVTC7)
TAUP~~zFDS (12)
TAUPI=FD~ct3)

* TAUP2zFDSc IA)
VFzFDS (15)

* VPRF=FOSI16)
CAS=FDS(ip2
ISEAS.10DS1l
DTXrFCTCI )*CP
DTY=FDT C ) *C2
PSJ=FDT(I I )'C8
XXX XV0.
WPmFO2 CS)
66 v 0.
PNR=F1 S(3)

C SELE~CT PANO
IPlANDt I
IF (FLt9fOA.LT. C .025V1I AN.D=P
IFCFLt~fALT.(.Ol25)) IBAND=3
BAND. 1PAN'D

C C@vrRACF
Yy*cp

P3DtO.

xc~ c

C (41 vFTPY
SReSP&CP
PHIcA'ICLT

00 Y=S H *THF TA H
DVXsC *TAUF,V/(2. *COSC PMI) )
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TSPACVFF0T(10,CP
Rf4JC='JT

R*JJCI znC-tvIN/e'4T C TSPACFr.DTXI)
RATS I r-AM I V I CF.N.ICflNJCI)
SIVFACAfAA)l ( I . ,RATSIC-)
XTEWrAP IN I (CTX, DC-X)
YTErAPOM (CTYDGY)

AT~wXTF. YTF
A9E=AIMAXl C(AS-ATF) * .)
TFMI=~1Cq S(PHI )**P
TFFMP I=SORTC SR*SR*TFMPI -Y*Y)
ALPHA=ATANP'(Y,TFVrPl)
VRTsVTT*C9SCPHI )*CmSCPSI-ALPHA)
TFPS4CPH)**P
TEMPP=SIN (PH IM)1*
TEM/P3=S0RT(CIS C PH 1) )
TFV.P4=S0RT(CtiSCPF1M))
CtAF=r-0*TFMP5?*TEr'P3/ CTFMPI *TEMP4)

C RFSOLUTIO'J CGEcMFTRY
ACGl=AC-
ABE I O0

IF.CABE-.E0.O)CO To P00
100 DX=AMAXI CDX*DC-Y'

DN=AMIN1 CDCX,DC-Y)
IFCOX.LE.HIP) c00 TO 200
IFCDN.LF.1'P) r-O TO 110
APzI'P*CDX+DN )/2.
00 TO 120

110 APzOV*CDX+(.P)/P.
120 AL=AftAXlCCA(-AP)*0.)

Al wAP*Fl*AL
1FCATP.CT.AP) C-0 TO 130
ABEt 2At-ATF
CO9 TO 140

130 ATFLwATF-t'P
A8Fl=Al -Fl *ATFL-AP

140 A01-FI*AC

C RADAR CROlSS SFCTI(VJ
P0O TFl'PitSIV(PNI)

ATvDTx~.DTY

SICTrFDTf1)*C.3/FLAM0A)**.3
SIC.TFSIO..ALOC.10CS1('TF).PHI/(CSl*15.)
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T7l'5 PS7PSl.rT..7P54 TF1MPSm(CPl/P.-PSI
SIC-T~tSICTF-S/4S.*4PS!/CS
STCSTFw10.**(SC'TF,10.,
S1(CTF=S IVFAV*Sl(.TF

210 TFMPP=AC/AT

IF(TFMP2.QF.1.) CCn Tl1 220
SIr*TEzSIC.TE*TE:MP2

P20 PHJ=PHI/Cg
JJUICT(tO)
NX=ICTCII )
NYmICT( 12)
I XZJJ
I Y IX+NX
!Z.IY+NY
CALL I1TER2CPHI,'AvJnFDTASC IX)PFDTAP(TY',FDTASCIZ),

S NX*NYPSIC'Il,Xxxy,,X)%

222 PHI=PHI*CR
* SI0RvFMlCA *SSl
* SJGcTFP*CA~l*SIVl,

C
CALL ATTFNCI!RA~DCASNTSFAS.PHITA[JAR)
TAUAR=I./ tO.*( TAUARI 10.) )

310 PNBOC.
C
C RECEIVER POVIR
C

TFtMP34*CPI*CPI*SR*SR
PDG=TAUP1 *PX*CAF*TAUAR*CPI/TEMP3
PRTT=STCTF*PDI
PRBT=S ICPF*PDO"
PRRR=S ICS*Pr),
TFMP 1TAUP ~nFtTALIAP* FLAN')A* *2/CA. *TFMP3 )
PATT=T1MP1*PRTT
PARTTFM.Pl tPRPT
PARB=TFMPI *PRPP
TFV-PI =T"FTA4*PPF/C(.S*CR)
TFM'P1=S0RTCTF~oP1 )
PTTaTFMPI *FATT
PTR=TFMPI*PAP
PRB=TF:MPI *rARR
SNRAT=CPTT.PTR )/CPRS+PNR)
IFCISENS.FC.6) GO TO 36t

C
C CLUTTER FREQUENCY
C

VR&.
330 TFMPIwSIN(PHI)
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TFmppwcmt.P )
TFVP3zSTV.(ALPWA)

TFlv'P=C"S(Al-PIA)
VVYCO'C I lV*TAlIIP.* TV tP4#TF.I I**3*CfCT~tP*FLAtS0A*H)

Vle'2. *VW/FLAvVA
VS=FDSC7)*CR/(SVOPT(2.*CPI )*THFTAH)
VCuSOPT(VVY.t*P.VVX**PVl**2+VR*k2,VS**?)

C
C CLUTTFR ATTFNIJATIO"J
C

VTS0RT (VC**,P+VF**9+V/PPF**9)
VTN=Fls(c3)
VR=FLAWDA*PRF/ C'. *C3*C2)

IFC(.*VH)-T.V) S TO 333
PRINT 330PX,Y

332 F0PMAT( X,35PHIRFSWlLD SPFFD IS CRFATFR THAN I/9v
1SIPH BLIND SPEFTD5X,2HX=E1P.SPXD2HY=EI2.5)
P30=0.
CO TO 37n

333 FNI=(VRT-VTH)/VP
NI :FN1+. 00001
XFfFNI.LT-0.) NIg'41-I

NI=Nl .

TFtMPI=(VRT+VTH)/VP
IF(FNI.CF.TFMPI) 60 TO~ 334
P30 0.
GO TO 370

334.FTH=2. *CP*C3*VTH/FLAmDA-
FMF = FDSCI)
IF CFMF) 9#7#9

7 FMF = 12*
PRINT F

8 FORM~AT C5Xp 2HAN MF VALUEF WAS NOT INPUT SO t'F IS SFTuIP.)
9 FII = FM'F/6.
FKK = 1.I(1.414 *FTW*Flr
FRT vP.*C2 *C3 *VFT /FLAmT)A
FRK = FTH *1.41A *4(1./FII)
GO' c FKK **P *FRT **CP.*FII)
IF (FRT .CT. FSK) Gv^ = 1.
PTTI = PTT *GO
TFfAP I =0.
CALL CAINCTEMPIFR 'sTFiMP'.VT,0,XXXX)
TEMPP~=.5-CTFWP?/CVlT*S0,RT(P.*CPI )))
IF (TFMP2 .LT. 0.) TF:MPP x 0.
PN:26 *TE?.P2
TFtMPI = 0.
CALL C'AINTFrPIFrV:TFMP',VTJ-I ,FITI
PN m PN *2.*FKI( ** /CS0RTCP.*CPI)*VT)*TFMP2
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PTCcPN*(PTFPsJF)
SN.RAT=CPTTl .PTC )/(PVPRC)

361 SNDr=1l*ALn~01lnSVPAT)
365 TSN=FDSC21)

P3R e0.
IFCSNDR.0F.T5'flP3D=I.
IF(P3D.LE.l.) CM TA 400

370 CONTIVJIF
XIYRxAMIN1 (DTX,nTY)/OC-X

IF(TEMPI.LT.1SO.) C-O TO 390
P3R=1 *0
*C0TO 400

390 P3R=1.-EXP(-TEMPI)
400 ATrOCX* 0Y

ATzAT*(NT+eJT-1 ,*TSPACFfOCX)
DSX=F0TS(2)
DSY=FDTS(3)
XM~AXH/TO'CPHD-THFTAV/2.)
XF.1N=M/TAV(PHIO+THFFTAV/P.)
YtAXP.*XX4TCNTHFTAP/P.)
YIfiIN=R.4XrIN*TA\JTHFTAH/?.)
IF(COSX.CT.O.).O3R.(D)SY.C-T.0-)) -0 TO 450
AS=CXr.A?:-XMIN)*C(Yr-qAX4YMI-v)/2.)
GO TO So0

450 DDX=XV>X-XMIN
IF(DSX.CT.O.) DDX=AMIN1 CDSXPOOX)
DDY=(YM(%X.YMT")/4. -Y
IF(DSY.(T.0.) DtY=Aw1N1CCDSY/P.),DDY)
IF((DDY+Y).(07.CYmIN/2.)) (0 TO A70
AS=P. *D[)Y*DDY
(V0 TO 5A)0

470 AA=C(D.,Y)-YMV/.))/TAJCTHTA/f-Y.)

DDY=(YM(AX.YM1J)/A. .Y
IFCDSY.CT.0-) DDY=OMNI'J((0SY/?.)PODY)
IF((D0Y-Y).ST.(YMIN/2.)) 60 TO 490
AS=AS~rn!Y*DSX
Go To 500

490 AA=(r[D'y-Y) - YMTN/P. ))/TAN CTMETAH/2.)
SDAA*TA'J(TWTAH/P'.)
ASeAS.DD[Y*lDX-. 5*AA*PB

500 ARATVnzAT/AS
TE#AP1 ('?00./r.)*ARATI0*flFLTAT
IFCTFl'PI.LT.W30.) CC TO 510
PPml .0
so TO Sf>0
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520 XVXICP

SR=SR/CP
RETURN
END
SURROUTINE, INTFPPCTARrXTAFr~YoXYTAB*b4X*N.YA%SILA(,.N)

C PERFORMS PIUARIATE, !NTERP(OLATION

DIM'ENSION4 TARCNJ, I)*XCI ~YCI)
I FLAG=0

IFCTARCX-XCI)) P.3.3
2 JFLAC-1

CO TO 4
3 APCX=TARCGX
4 IFCTARCY-Y(t)) 5,6.6
5 IFLAG=-l

ARGY=YCI)
00 TO 7

6 ARGY=TARC-Y
7 Do 9 11=2.NX

IFCARCX-XX(1I)) 9.'.P
8 CANT INLIF

I INX

ARC-X X(1J
9 J11

DO In JJ=2.NY

10 CONTINUE
JJ=N.JY
1FLAG=I
ARSY=YCJJ)

It J=JJ
0Y=YCJ)-YCJ-I)
CyI (Arc-Y (J) ) D
CY2= (ARCY- Y(J- I ) )/r)Y

CXI=-A:X-XC 1) /DX

I *CYP*(CXI*TAI( 1-I.J)+CX2*TAP(1,4))
RETURN
END
SUPROUTINF CAINCXt.XP&Y*VT*ITYPF*FI)

D 
YewP-X 

)/I00.



............. ..... ......-~ ~ ..

XsX I
DO) 40) 11,C01
IFCITYPF) 5,5#4

5 TFP-*-./V*T
TEWPPFXPCTFNP)
IFCITYPF.L.T.l) TFMP-TFMP*X**(P.*Fl,
VO T9~ 7.

6 TEP.P=SRTCSCx))cSi'4Cx)**P
7 JFCJ.FC.I) VI-' TO) 30

IF(I.EO.!01) GO TO 30

10 TF:MP=2.*TiPP
60 TO 30

20 TErMP=.*TFV~P
30 YzY+TFtMP
AC) X=X+DX

Y=D)X*Y/3.
RETURN
END
SUEPRUT1N SAR(FDOITTFDTPFDP#FDFVT#
&IDSPDS PPPP3D*P3R)
C~f'VN/T.tA.LFS/F0TAP(7PS)
COYM.0N/TAqSPT/ JCTc5fl)

DIVENSION Frnc('O), JOT O),FPTCO),FDPCPO),
&FDEVTCPO), IDS(20),F[PSC25)
CAS=Fn)SC 19)
ISFAS=IDSCI )
1!6AND= I
FXT=I.
CP!=P*A51S IC*)

CP=.30iR
C3=1.*699
CS=.0I 745
C=3.FR
DX=FDSCI)
TAUPVW=FF)S C 3)
FLAMDA=FDS C9)
JFCFLAMDA.LT. .CP5) IPAN.JD =2
IF(FLAMDA.LT. .0125) IRAND =3
xxxx=O.
DTX=FDTCI )*CP
DTY=FDTCP)s*C2
SZFR=F)S P)
TMFTAV=FDS( 12)*CS
SLI =Fi)S(20)
SLP=FDS(PI)
SL3=FlSCPP'
PXvDbS 5)
TAUPI=FDS( 14)
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TAUPP=FDSC 15)
TSN=FDS(7)
PNJR=FDSC3)
PRF=F)S (4)
PSI=FDT( I )*CS
RC=FlS(A~)
Z=631,7ASO.
AH=Fr)S C19) *C9

HwFD0(P)*CP
NT=IDTCI)
RNJC=,VT
TSPACF=F)T( C 10)*CP
Y=FDOCI )*CP
V!S=FDSC93)*6076.*C2
G=FDEVTCA)
IFCY.LT.Cl.5*t.'S)) CO TO 20
(V0 TO 30

20 Y=l.S*V!S
.PRINT 95

25 FORM~AT(* Y TOO SMALL* INCFFASFD TO BE 1.5 SWATH VIDTHS *
30 VAM!'A=Y/7.

222 SRSPC**ZH*I-O(AM)+4H
CRA=SR*TfrNJAH)
SR=SflRTCSR*SRCzPA*r.RA)
HORIZ=SORTCCZ+H)**P-Z*Z)
PHIH=AS I'CHORIZ/ (7+)4))
PH=CSCZH*9SR*-*)C2ZS)
PHI=PPI -CPI/2.
FLP=C*TAIP. 5 /RC
DC-Y=FLP/(CflSCPHI )*C0SCAH))
DC.X=DX/C0S CAH)

RNJC1 =DC!MIN/CN1T*(TSP4CF+DTX))
RATSTC=AI'INI (RNtJC,FVLC1 )
S ICFAC=AMAXl( I. ,PATS IC)
XTE=AMI'II(DCXDTX)
XTY=Al'Ni(DC-YDTY)
ATF=XTF*XTY

ARF'AMAXl(C(AC-ATF ) 0.)
PHIM=PHI -TH-WTAV
IFPPI M.LE. PHN) PPIM=PHTH
CMPCPI/2. -PHIM

TF PHI M. IF. PHJ T )CO TO 51
COMP=Cf'I -ASI\'CSTNCCPJ/P'. -3Hlt)*CZ.H,/Z)

51 GAMAMCP/.PHIM-C~lP
YMAX=s. PH 11

XY=7*AMAXY/C?



(AF=ZFR*CS ~lwIPt)/51T'CPPT ))**P*SC~RT
#CC0SCPHI)/CnS(PHTM1))/CSCAH)
V'PxFDR(5)
A C'txA C
ABFI =0.
TFCAIPF.F0.0.) CO TO pflo

105 DXXAXCDCX,l(y)
DON -Am IN I CDC rC-I.
1F(OXX.LF.vP) C"r TO 900
IF(DV.LF.V'P) Cl TO 1t0
APFt'P* CDXX.DN )/2.
CO TO 120

110 APcDMJ*(DXX.VP)/P.
120 ALrAMAXlCWA-AP)*O.)

At tAP+Pt *AL
lF(ATF.GT.AP) S.O TO 130
ABEt =ATF-AP
GO TO 140

130 ATFL=ATF-AP
APE1wAt-FI*ATFL-P

140 AP-1Pt*ArO
200 AT=DTX4'DTY

PI=Pt4!/CS
N=15

BANn=~IEBAND

TFMP5=ASS(PS i-5A')
SITE=O.*LCIO(SCTr)+P'I/1 5.-5/A5.*TFMP5/C8
lF(TFMP5.CF..7q5/) SI(TTSlCTF+5/45.*TFmP/C9

SIC.TFvlO.*+(SlCTF/10.)
210 TFP'AC/AT

IF(TFN'P3.CT.1.) CP TO P90
SIVTFTFMP3*Slr TE

220 SICTF=SCFC*SlC1F
si-IvFIo.
JJ=ICTC tO)
NX=ICTC1 I)
NY= ICT(1t2)
I-X JJ
IY= IX*NX

CALL INTFR2(PHI4,rA ,FfTAFCIX)FfTAFIY),FDTAN t7.),

S NjXP-,~yS rot * >XN> ,NX)
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PH1:PP1~cp
S IORV=AQF 1SI* IOF1" N CPH'
SICC-AC.1*STCISNCPUI)
CALL ATTFiM)JPANJ,CAS.H.ISFAS*PHI.TAUAR)
TAUAR=I./(10.**(TAUAP/jQ.))
Quo.
TEt!P3=0.
IFCSLI) 270,29~0.P70

270 TVP3=1 ./CIO.**CSLI/10.))
2R0 IFCSLP') 90,300.p'9o
290 Tr(IP3=TFVP3.1./(10.**CSLP/10.))
300 IFCSL3) 31n,3P0.310
310 TFi'P3=TFMP3./ .C 0.**CSL3/10.))
3P0 0= l-*TFVP3

IFCO.FP.O.) 0=.l
PD0=TAUIPPX*C.F/CA.*CPI*SP*SR)*TAUAR
PRTT=TAUAP*S ICTF*PDO
PRPT=TAIIAR*STr=F*PlO
PRRP=TLIAPl*S I C(-:VP00
TFMP4=TAJPP *TO~ UA P* CAF* FLA MDA**2/ C A*CP I*SR )**1
PATT=PRTT*TFMP4
PAFIT PPPT*TFmP4
PARP=PPPFP*TFMP4
FL=.A4*Fi IYrlA*-SR/DC-X
FN=FL*PF CC2*C3*VCO1)
PRT=FV*PAAT
PTT=FN~*PATT
PRB= FN*PA.RB
PSLzO*PRB
SN.RAT(PTT+PT)/CPR9+PSL.PNR)
SNRAT= )0.*ALG10(SNRAT)
Y:Y/CP
AN OLO =ATANC Y/X )
SRrSR/CP

SP=VCI *C3
ANCOLT=PHI
P3r0=0.
P3R=0.
IFCSNPAT.CF.TSN) P30=1.0
IF(P3P.LF.0.) Cf : TI /00

XNR=AMIN1 (DC-X. flY)/SCRTCOCX*DC-Y)

!FCTEt'PI.LT.IRO.) 60 TO 390
P3R-*.0O
C-0 TO 400

390 P3R=2.-FXPC-TFMP1)
400 AT=lC-X*DC-Y

ATAT*CNT+C\JT-1 )*TSPtCF/D-X)
ASPFCT=FDSC 17)
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AS uYS*SM*ASPFCT
500 ARAT 10 nATIAS

TVIF~U(1SPF'CT*. .'/(SP*CP)
TEMPt (700./C.)*ARATIO*TVF'
tF(TFMAPI.LT-1'3O.) C-0 TO 510
P- .
RFTURN4

RETURN

SUBROIUTJF~ ATTFNC1qANDCASHTSFASPHI.ATT)

COMMN /T A RSFT/ I CTC 50)
JJI c TCT( 13)
JJ2x!CT(10I
JJ3=ICTC 19)
JJ4x]CTC2?)
JJSwICT(?S)
JJ6zlCT(2R)
NXI=ICTC I )
NYI=ICT( 15)
NX2cICTC 17)
NYP-ICT( iR0
NX3TCT(20)
N Y3 ICT C ' )
R~X4= ICI C ?3 )
NY4=ICT(?A)
NXS=ICT C "A)
NYS TCTC?'7)
NX6= ICT(P9)
NY6 ICT CJO)
1 Z=jj?+Nx +NV'

UP 17.I+"3 ISFAS

CP~zmP. AS 1.,J( I )
1F(H.LT.FD)APC11)) 00 TO 50
IF(14.LT.FflT0rlCl()) (-) TM 70
DFLS-St(F0TARc!II,H,PH1)-StCFDTAPCJP),HPHl)
VO TO 100

50 DFLS=O.
CO TO I00

100 s!Jr=O.
17Z=J.'4NIX.ANY4
DO ?00 1I=,NYi
N~j7.NYA*C CSF )S-I)+ I

1F(SUM,.(F.CAS) C0 TO P'50
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P50 Cw.
IFCI"ANJP.F0.P C

lF(lr'AVO.F('.3, C=.A

jFCH.LT.F0TPP~(I)) CO0 TCn ?,,0

260 DFLS-SICOH,PHT)
280 SUM=O.

IFCOFLS.LT.I0000.) MCzI
I Z JJ5 NX, +NY5
IF(VC.EFo.1I) I?!=JJf.*VX6+NY6
IF(F-C-FO.1) NY5=NY6
IF(MC.VO.I) NX5=NX6
DO 300 !-1.NY5
N=IZ4JY'4 CSFAS-1 ),T
SUM.=SUV+FTAR~(.V%)
IF(SLM.CF.CAS) GO TO 350

300 CV!NT IMLU
350 1 Z=.JJ1 14ix 1-4 Y I

ATR=F0TARc IL C )*DLS
ATTrATT*ATR
RFTURN

FUNCTION S1CHI,H,PHI)

Z -63676A' 0.

Sl (Z4)*0r- (Z4HI/ -PI)SOT* 42)C)SCIP.-H

RF TL.IR"
FND
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DAT

FILM


