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WNhen 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,
cqntractual obligations, or notice on a specific document.

Pﬁblication 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
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PREFACE
This 1s 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 Aeronauticai 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)

1. 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 system
! models: .
5 Visual Observer (VISOB)
! Forward-Looking Infrared (FLIR)
' Television (TV)
- Active (I1luminated)
f " - Passive (Daylight)
; Forward-Looking Radar {FLR)
o - Moving Target Indicator (MTI) Mode
1 » | - Non-MTI Mode
. Synthetic Aperture Radar

. Section II of this guide describes the operation and structure of the
i : 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-
i v 1 strate the method of using the model. Section VII contains a listing of
' all programs in the model.
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I1. 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.

6/77879
ENDRUN

: -EXECUTION
LIST

EXECUTE
1/8/9

TATAC
o ~ PROGRAM
' © DECK

JOB CARDS /

Figure 1. TATAC Deck Structure
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SUBROUTINE SELECTS VALUES
INPUT BASED ON 1SENS
SWITCH
SUBRCUTINE DETERMINES A/C
FLIGHT POSITION RELATIVE
TO TARGET
SUBROUTINE . DETERMINES TARGET
SUBROUTINE | GEOMETRY PRESENTED GEOMETRY
COVER 1

DOETERMINES TARGET
PRESENTED GEOMETRY
FOR OFFSETS

TERMINAL
PHASE

SELECT NARROW
Fov

Lob oy

Figure 2. TATAC Program Information Flow

11-2

pae

4 - ST N ee—— -

'F
|
L




o

P

LT T R

1

SUBROUTINE ODETERMINES PROBABILITY

Los THAY VIEW OF TARGET IS
UNOBSCURED
1
SUSROUTINE DETERMINES PROBABILITY
Fov THAT SENSOR 1S DIRECTED
AT TARGET
kM X
SUBROUTINE OETERMINES PROBABILITY
SEARCH THAT OBSERVER WiLL LOOK
. IN DIRECTION OF TARGET
DETERMINES RESPONS R
OF SENSOR/OBSERVER v
SYSTEM SENSOR UBROUTINE
SU3ROUTINES ATHOS
. ' " .

PUT
Pl, P2, P3

DETERMINES SIGNAL
TRANSMISSION TO TARGET

TaT+AT

Figure 2. TATAC Program Information Flow (Continued)

A. EXECUTION LIST

The execution 1ist follows the 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.

11-3
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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
4 beginning of the execution list, this card conveys the type of run to be
1 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 11 of the EXECUTE card.

2. Data Entry

that may be needed are "data name" and "data modification" cards. A

card(s) immediately follows it.

a. Data Name Cards

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 modification 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 *

Besides the EXECUTE and ENDRUN cards the only other types 6f cards

"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"

The "data name" card (Figure 3, Card 2) has the legal name of

S

OPERATIONAL VAR * Only the first four characters are checked
TARGET by the program. Thus, all data names in
BACKGROUND the 1ist may be shortened.

N ME L 2]
EEXék?szETAL ** Environmental and terrain data are com-
SEARCH bined into one array - either name may be
SCNSOR , used as a legal data name for this array.




b. Data Modification Cards

. Each of these cards (Figure 3, cards 3 - 4) contains
the number of the variable to be modified in columns 9 - 10 (right
Justified) and the new value assigned to it in columns 11 - 20 in E10.4
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 "data modification" cards which follow a “"data name" card must agree
with the integer placed in columns 29 - 30 of the “data name" card.

3. Setting Up an Execution List

This subsection 1ists the steps which the user should follow
when setting up an execution 1ist to run the TATAC computer model.

Defining the problem:
(1) Define the probiem to be run including the sensor sys-

tem, operational variables, target, background, environ-
mental/terrain, and search variables.

(2) Determina 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.

o

1. List of Data Modifications

Preceding all standard output, a 1isting 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 1ibrary 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
i one, will not be listed on the cutput. There are two ways to avoid this
: situation. One is to repunch thre entire portion of the library data
array applicable to the i1ibrary data rame in question. The other is to
distribute the "data modification" cards behind multiple "data name"
cards containing the same data rame. For example: 1if 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 riay 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.

e

.EXECUTE CARD MISSING OR OQUT OF ORDER

3 ‘ 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 “1". ;

INVALID SEMSOR NUMBER - (value)

Valid sensornumbers range from “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

e,
AL R T R Y Ve oo w




ST T . WERT T T T

1 INVALID DATA NAME - (name)

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

Y

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

The variadle 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 for 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 befcre 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 beamwidth, a

] ground sensor footprint is calcuiated. The cross-track
distance of the footprint at the leading edge is calcu-
lated as YMAX. If the input offsct (Y) is greater than
] YMAX, the target never passcs into the ground footprint.
If such a condition is encountered, Y defaults to the
value printed.




it

ONLY POSITIVE OFFSETS CONSIDERED, USED ABS. VALUE

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

TUBE SATURATION, NEW FNUM = (value)

I1lumination level great enough to saturate tube. Lens
is stopped down and another trial is made to see if the
f1lumination 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 1
width. No information is obtained from the area below 3
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 1list 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 description 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 immediately
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. A1l 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 f1rst columa.

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 protabilities" 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 point.

* Qutput generated by a Synthetic Aperture Radar run will be given
special consideration in a following subsection,

I1-1
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b. Forward-lLooking Radar

As discussed in Volume I to this report, all radar submodels
are-essentially taken from MARSAM* 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.
A1l 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. PROGRAM 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", lloneywell
Technical Report ASD-TR-GS-3, February 1968, Unclassified.
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Each of these tables lists the name of the type data which it des-
cribes, the number of integers in the data (MNI), and the number of
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

floating-point numbers (NF).

Television sensor data (passive);
Forward-Looking Radar (MTI) sensor data;
Forward-lLooking Radar (non-MTI) sensor data; and
Synthetic Aperture Radar sensor data.

in which the data is expressed, and a description of the entry.

TABLE 2. OPERATIONAL VARIABLES
NAME: OPERATIONAL VAR: NI - 1; NF - 14
s VARYPELE | FORTRAN | unrrs DESCRIPTION
1 1D - - UNUSED
2 D Y FEET FLIGHT PATH OFFSET
3 D RL FEET | SEARCH ALTITUDE
4 D HP FEET PENETRATION ALTITUDE
[ ™ SPD KNOTS | SPEED IN DIVE
[ FD SPL KNOTS SPEED IN LEVEL FLIGHT
7 ) 2] SPC KNOTS SPEED IN CLIMB
8 D SPP KNOTS SPEED IN PENETRATION
9 o SRl FEET SLANT RANGE, MINIMUM LAUNCH
10 FD SR2 FEET SLANT RANGE, POP-UP ATTAINED
11 ¥D ANCLD | DEG DIVE ANGLE
12 FD ANGLC | DEG CLIMB ANGLE
13 FD
14 ) 4¢] - - UNUSED
15 D - - UNUSED
11-13
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TABLE 3.
NAME: TARGET; NI - 3; NF-- 17

TARGET DATA

pee | ot | 'svuoL | NS DESCRIPTION
1 i NJ - TOTAL NUMBER OF TARGET ELEMENTS
2 ™ - - UNUSED
s- » - - UNUSED
4 3] pTX FEET | TARGET ALONG-TRACK DIMENSION
s b1 DTY FEET | TARGET CROSS-TRACK DIMENSION
6 2} pTZ FEET | TARGET HEIGHT
7 30 RT - TARGET REFLECTANCE
s ™ DRLIT | °k TARGET TEMPERATURE
9 7] BRMT - TARGET EMISSIVITY
10 FD SIGTX | m2 MEDIAN TARGET RCS AT 1 GHZ
u ™ - - UNUSED
12 " - - UNUSED
13 2] TSPACE | FEET | SPACING BETWEEN TARGETS
14 ™ pst | pEc ANGULAR DIRECTION OF TARGET RELATIVE TO FLIGHT PATH
15 1) vIT KNOTS | TARGET 'VELOCITY
16 FD - - UNUSED
17 o - - UNUSED
18 ) - - UNUSED
19 3] - - UNUSED
20 133 - - UNUSED
TABLE 4. BACKGROUND DATA
NAME: BACKGROUND; NI - 1; NF - 6
VARVASKE | VATYAE'E |FORTRAN | unts DESCRIPTION
1 o) - - UNUSED
2 3 RB - REFLECTANCE OF BACKGROUND
3 13 DELTB | °*x TEMPERATURE OF BACKGROUKD
4 3] pMB |- EMISSIVITY OF BACKGROUND
s D - - UNUSED
% D WP METERS | EXTENT OF PRIMARY BACKGROUND AROUND TARGET
? D - - UNUSED
I1-14
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TABLE 5. ENVIROMMENTAL/TERRAIN DATA

NAME: ENVIRONMENTAL OR TERRAIN;

NI - 5; NF -8

VARIADLE | VATLARE | Tomimal 1 uwars DESCRIPTION
1 ™ o | - CLOUD COVERACE (1 = CLEAR, 2 = PARTIAL OVERCAST,
3 = SOLID OVERCAST)
2 b i) ISUNAN - SUN ANGLE ABOVE HORIZON (1 = 90°, 2 » 30%, 3 = 11.5%)
3 ™ 1CFLOS - SWITCH FOR CLOUD FREE LOS (0 = DO NOT COMSIDER, 1 =
use tables)
4 o} ITAT - SWITCH FOR ATMOSPHERIC TRANSMITTANCE (0 = USE
ANALYTIC APPROXIMATION, 1 = USE EMPIRICAL DATA)
s bi ) IAZIM - SUN AZIMUTH, USED IF ITAT = 1 (1 = 90°, 2 = 0°)
'] ™ RTE - REFLECTANCE OF TERRAIN
7 ™ axcwt  |oes. AVERAGE MASKING ANGLE
s 7] RATIO - CULTURAL MASKING RATIO
9 - Ve o HETEOROLOGICAL VISIBILITY
10 ¥o BE - RELATIVE HUMIDITY
1 7] ¢ - MEASURE OF SCENE COMPLEXITY
12 m w M/SEC | APPARENT RMS VELOCITY DUE TO WIND
13 D - -
TABLE 6. SEARCH DATA
NAME: SEARCH; NI - 1; NF - 9
VRUrake | VASIASLE | FORTRAN | ypy DESCRIPTION
1 ® - - UNUSED
2 FD - - UNUSED
3 FD DSX FEET SEARCH LENGTH*
4 ™? DSY FLET SEARCH WIDTH®
5 FD WLOC FEET LO0C WIDTH
6 FD $16X - STANDARD DEVIATION OF ALONG-TRACK ERROR
? FD SIGY - STANDARD DEVIATION OF CROSS-TRACK ERROR
8 FD - - UNUSED
9 D - - UNUSED
10 130 - - UNUSED

* ENTER -1 for these variables if FOV is to be searched. The visual case
uses a unique gcometry in scarch along a LOC as described in App A.

R LR PR,

I1-15

LR T P T P T PO

DAL el JONNETE SR S -

-




wihion Snckeadapdin e Sp o

TABLE 7. -VISUAL SENSOR D”ATA‘

NAME: VISOB; NI - 2; NF - 5

VARIABLE | VARIABLE | FORTRAN
NUMBER TYPE syrgo_§ URITS DESCRIPTION
1 ™ 1QUsk | - SWITCH FOR COCKPIT MASKING (0 = KO, 1 = YES)'
2 ™ - - UNUSED
3 D VISYAX | FEET | MAXDMUM VISUAL SEARCH RANGE
& FD - - UNUSED
s 7 - - | vwse
6 2] XLAMpA | wm " RESPONSIVE WAVE LERGTH
7 D - - UNUSED
TABLE 8. FORWARD-LOOKING INFRARED
NAME: FLIR; NI - 23 NF - 10
VARIABLE | VARIABLE | FORTRAN DESCRIPTION
NUMBER TYPE syugoL | UNITS
1 ID ISTYPE - SWITCH POR DEPRESSION ANGLE (1 = VARIABLE, 2 = FIXED)
2 ID - - UNUSED
3 FD ASPECT - RATIO OF THE VERTICAL FOV TO ROKIZONTAL FOV
4 ¥D THETAY DEG VERTICAL FOV (NARROW)
5 D . THETAY DEG VERTICAL FOV (WIDE)
6 D PHID DEG SENSOR DEPRESSION ANGLE
7 FD ZK1 - LINEAR CONSTANT TO MRT CURVE
] D ZK2 - EXPONENTIAL CONSTANT TO MRT CURVE
9 D - - UNUSED
10 D - - UNUSED
11 FD - - UNUSED
12 D - - UNUSED
11-16
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TABLE 9. ACTIVE TV SENSOR‘DATA

NAME: TELEVISION; NI - 2; NF - 24

ViRIASLE w\#}rggti PR unrts DESCRIPTION
1 i) ISTYPE |-~ SWITCH FOR DEPRESSION ANGLE (1=VARIABLE, 2= FIXED)
2 pi+) - - UNUSED ’
3 FD ASPECT |- RATIO OF THE VERTICAL FOV TO HORIZONTAL FOV
4 FD THETAV | DEG VERTICAL FOV (NARROW)
[ FD THETAV | DEG VERTICAL FOV (WIDE)
6 FD PHID DEG SENSOR DEPRESSION ANGLE
7 FD BAND HZ BANDWIDTH .
8 FD DIAG MM DTAGONAL OF EFFECTIVE PHOTOSURFACE AREA
9 FD FNUM - F - NUMBER (NARROW FOV)
10 FD FNUM - F - NUMBER (WIDE FOV)
1n D GAMMAT |- SLOPE OF SIGNAL VS/ IRRADIANCE CHARACTERISTIC
12 FD TRANSM |- LENS SYSTEM TRANSMITTANCE
13 FD XFC FC SENSITIVITY DATA ILLUMINANCE
14 FD X1 AMPS SIGNAL AT Hy
15 - D XIMAX AMPS | MAXINUM SIGNAL CAPABILITY
16 FD XI? AMPS | PRE-AMP NOISE
17 FD XLAMDA |um RESPONSIVE WAVE LENGTH
18 ¥D XNL - 5% HORIZONTAL FREQUEWCY RESPONSE
19 FD XNR - RASTER COUNT
20 FD POUT - WATTS | EFFECTIVE POWER OF THE ILLUMINATOR
21 FD GAIN - BACKSCATTER GAIN RELATIVE TQ ISOTROPIC ILLUMINATOR WAVE-
22 FD GT - TUBE GAIN LEXGTH
23 D - - UNUSED
2% FD - - UNUSED
25 ¥D - - UNUSED
26 FD - - UNUSED
Ili17
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TABLE 10. PASSIVE TV
NAME: TELEVISION; NI - 2; NF - 24

ﬁgmf. VARIABLE | Fovaor. |UMITS DESCRIPTION
1 m ISTYPE |- SWITCH FOR DEPRESSION ANGLE (1=VARIABLE, 2= FIXED)
2 po - - UNUSED .
3 27 ASPECT |- RATIO OF THE VERTICAL FOV TO HORIZONTAL FOV
s 2 THETAV |DEG | VERTICAL FOV (NARROW)
5 2) THETAV [DZG | VERTICAL FOV (WIDE)
s 17) PHID  |DEG | SENSOR DEPRESSION ANGLE
7 12 BAND  |mz BANDWIDTH
8. ¥FD DIAG M DIAGONAL OF EFFECTIVE PHOTOSURFACE AREA
9 FD FNUM - F - NUMBER (NARROW FOV)
10 2 2 F - NUMBER (WIDE FOV)
1 2 GAMMAT |- SLOPE OF SIGNAL VS/ IRRADIANCE CHARACTERISTIC
12 2 TRANSM |- LENS SYSTEM TRANSMITTANCE
13 3 XEC FC SENSITIVITY DATA ILLUMINANCE
14 m - |xI aes | STGNAL AT By
15 D XIMAX  [AMPS | MAXDAM SIGNAL CAPABILITY
16 3 X1P AMPS | PRE-AP NOISE
17 FD XLAMDA 3.1 RESPONSIVE WAVE LENGTRH
18 2 XL - 5% HORTZONTAL FREGUENCY RESPONSE
19 FD XNR - RASTER COUNT
20 b)) POUT WATTS EFFECTIVE POWER OF THE ILLUMINATOR
21 m GAIN « | BACKSCATTER GAIN RELATIVE TO ISOTROPIC ILLUMINATOR WAVL-
22 2 et - | ToBE GAIN LENGTH
23 D - - UNUSED
1 24 ¥D - - UNUSED.
-. 25 ™ - - | vwso
‘ 26 FD - - UNUSED
A
4
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TABLE 11. FORWARD-LOOKING RADAR, MTI

NAME: FLR; NI - 2; NF - 23

e | et | | s s

1 ip ISEAS - SEASON (1 = WINTER, 2 = SPRING, 3 = SUMMER, 4 = FALL)
2 m - - UNUSED

3 D " db/oct |[FILTER ROLLOFF VALUE

4 D Go - MAXIMUM ANTENNA GAIN

s 2] PNR WATTS |RECEIVER NOISE POWER A

6 12 PRF PPS  |PULSE REPETITION RATE
7 ¥D PX WATTS |PEAK TRANSMITTER POWER !

8 D FLAMDA | METERS |WAVELENGTH .

9 FD ws DEG/SEC|ANTENNA SCAN RATE
10 FD PRIM DEG  JANTENNA DEPRESSION ANCLE TO TOP OF BEAM
11 ¥D THETAH {DEG  |HORIZONTAL ANTENNA BEAMWIDTH

12 FD THETAS |DEG  |TOTAL HORIZONTAL SCAN ANGLE, MEASURE IN FORIZONTAL
13 FD THETAV |DEG  |VERTICAL ANTENNA BEAMWIDTH PLANE
14 FD TAUPW . |SEC  |PULSEWIDTH
. 15 FD TAUP1 - TRANSMITTER PLUMBING ATTENUATION FACTOR

16 D TAUP2 - RECEIVER PLUMBING ATTENUATION FACTOR

17 ¥D 123 CPS  |POPPLER SPREAD DUE TO CARRIER FREQUENCY DEVIATION
18 D VPRF CPS  |DOPPLER SPREAD DUE TO PRF DEVIATION

19 ¥D - - UNUSED

20 FD - - UNUSED

21 FD CAS - FRACTION OF TIME ATTENUATIOR NOT EXCEEDED

22 FD - - UNUSED
23 FD TSM db SIGKAL TO NOISE THRESIOLD

24 FD - - UNUSED

28 FD VTH M/SEZ |THRESHOLD VELOCITY (RADIAL)

11-19
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TABLE 12. FORNARD-LOOKING RADAR, NON-MTI

NAME: FLR; NI - 2; NF - 23

‘WW;E VARIABLE | F oL | UHITS DESCRIPTION
' 1 m ISEAS - SEASON (1 = WINTER, 2 = SPRING, 3 = SUMMER, 4 = FALL)
2 o) - - UNUSED
3 3] MF db/oce |[FILTER ROLLOFF VALUE
4 m co - MAXDMUM ANTENNA GAIN
s ™ P¥R WATTS |RECEIVER KOISE POWER
6  {] PRF PPS PULSE REPETITION RATE
7 D PX WATTS |PEAK TRANSMITTER POWER
8 ¥ FLAMDA |METERS [WAVELENGTH
9 D WS DEG/SEC|ANTENNA SCAN RATE
10 D PHIM DEG  |ANTENNA DEPRESSION ANGLE TO TOP OF BEAM
11 1] THETAH |[DEG HORIZONTAL ANTENNA BEAMWIDTH
12 b1 THETAS |DEG  [TOTAL HORIZONTAL SCAN ANGCLE, MEASURE ‘IN BORIZONTAL
1 i) THETAV |DEG  |VERTICAL ANTENNA BEAMWIDTH FLANE
14 ¥D TAUPW {SEC  |PULSEWIDTH
) 1 D TAUP1 |- TRANSMITTER PLUMBING ATTENUATION FACTOR
16 D TAUP2 |~ RECEIVER PLUMBING ATTEXUATION FACTOR
17 p 4! VF CPS  |DOPPLER SPREAD DUE TO CARRIER FREQUENCY DEVIATION
18 ¥D VPRF CPS  |DOPPLER SPREAD DUE TO PRF DEVIATION
19 ™ - - UNUSED
y 20 3] - - UNUSED
21 FD CAS - FRACTION OF TIME ATTENUATION NOT EXCEEDED
4 22 FD - - UNUSED
23 FD TSH db SIGNAL TO NOISE THRESHOLD
3 2% D - - UNUSED
23 D VTR M/SEC [THRESHOLD VELOCITY (RADIAL)
]
R
A
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TABLE 13. SYNTHSTIC APERTURE RADAR

NAME: SAR; NI - 2; NF - 23

TR [ | O [ —
1 1 ISEAS |- SEASON (1=WINTER, 2~SPRING, 3=SMMER, 6=FALL)
2 - - UNUSED
3 ) X METERS | AZIMUTH GROUND RESOLUTIOK
s 2 GZER |- UNUSED
3 S ¥D PNR WATTS { RECEIVER NOISE POWER
6 12 PRY PPS | PULSE REPETITION RATE
7 12) PX WATTS | PEAR TRANSMITTER POWER -
8 12 RC - CHIRP RATIO .
9 12 SNT b SIGNAL TO NOISE THRESHOLD
10 FD - - UNUSED ) : ‘
1 12 FLAMDA |METERS | WAVELENGTH
' . 12 ™ - - UNUSED
13 ™ - - UNCSED
14 ™ THETAV [DEG | ANTENNA VERTICAL FOV
15 12 TAUPW - [SEC | PULSEWIDTH
i j 16 1) TAUPL |- TRANSMITTER PLUMBING ATTENUATION FACTOR
; 17 D TAUP2 |- RECEIVER PLUMBING ATTENUATION FACTOR
18 2 - - UNUSED
< 15 2 ASPECT |-
20 D sQ DEG | SQUINT ANCLE
_5 . 21 2 cas |- FRACTION OF TIME ATTENUATION NOT EXCEEDED
22 D st1 |- FIRST SIDELOBE LEVEL WITR RESPECT TO MAINLOBE
» 23 D s12 |- SECOND SIDELOBE LEVEL WITH RESPECT TO MAINLOBE
, i 2 » su3 |- THIRD SIDELOBE LEVEL WITH RESPECT TO MAINLOBE
28 ™ ws N CROUND SWATH WHICR CAN BE PROCESSED IN REAL TIME
1
1
I1-21.
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FIXED DATA

D.

The fixed data consists of a group of DATA declaration statements
found in subroutine INPUT]. It contains data which is constant for all
sensor models in the program. 1t 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 portion of the fixed data contains 50 1nteger§ vhich 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

jrxvecer wurpEr DESCRIPTION TYTE OF DATA#

MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED
MEMORY ALLOCATED

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

OYERATIONAL VARIABLES
OPERATIONAL VARIABLES

A TARCET ENTRY

A TARGET ENTRY

A BACKGROUND ENTRY

A BACKGROUND ENTRY

AN ENVIRONMENTAL/TERRAIN ENTRY
AN ENVIRONMENTAL/TERRAIN ENTRY
SEARCH VARIABLES

SEARCHE VARIABLES

A VISUAL SENSOR ENTRY

A VISUAL SENSOR ENTRY

A FLIR SENSOR ENTRY

A FLIR SENSOR ENTRY

AN ACTIVE TV SENSOR ENTRY

AN ACTIVE TV SENSOR ENTRY

A PASSIVE TV SENSOR ENTRY

A PASSIVE TV SENSOR ENTRY

BN REbREBvavauvwewnr
' JPIYIEIEsIEIBIdPaEIsIeIpIE

19 MEMORY ALLOCATED FOR A MTI FLR SENSOR ENTRY

20 MEMORY ALLOCATED FOR A MTI FLR SENSOR ENTRY

21 MEMORY ALLOCATED FOR A KON-MTI FLR SCHSOR ENTRY
22 MEMORY ALLOCATED FOR A NON-MTI FLR SENSOR ENTRY
23 MEMORY ALLOCATED FOR A SAR SENSOR ENTRY

24 MEMORY ALLOCATED FOR A SAR SENSOR ENTRY

25-50 UNUSED LOCATIONS

® 1D - INTFGER; FD « FLOATING-POINT

11-22




SESMChue

At Backhaits

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. o

TABLE 15. INTEGERS IN FIXED DATA ARRAY ICT

| __INTECER mmnER

DESCRITTION ¢

RSB REBvavenwsuwn~

N N NN [
uoabunﬁaﬂ

g2

MEMORY ALLOCATED FOR TABLE NUMBER 1 OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 1
NUMBER OF SECOND INDEPEXDENT VARIABLES IN TAKE 1
MEMORY ALLOCATED FOR TABLE WWNMMBER 2 OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 2
NUMBER OF SECOND INDEPENDENT VARIABLES IR TABLE 2
MEMORY ALLOCATED FOR TABLE KUMBER 3 OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IM TABLE 3
NUMBER OF SECOND INDEPENDENT VARIABLES IN TASLE 3
MEMORY ALLOCATED FOR TABLE NUMBER & OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE &
KUMBER OF SECOND INDEPERDENT VARIABLES IN TABLE &
MEMORY ALLOCATED FOR TABLE NRMBER 5 OF FDIAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIASLES IN TABLE S
NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE S
MEMORY ALLOCATED FOR TABLE NUMBER 6 OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 6
NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE &
MEMORY ALLOCATED FOR TABLE MUMBER 7 OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 7
NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE 7
MEMORY ALLOCATED FOR TABLE NUMBER 8 OF FDTAB ARRAY
RUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 8
KUMBER OF SECOND INDEPESDENT VARIABLES IN TARLE 8
MEMORY ALLOCATEL FOR TARLE NUMBER 9 OF FDTAB ARRAY
NUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 9
NUMBER OF SECOND' INDEPENDENT VARIABLES IN TABLE 9
MEMORY ALLOCATEL FOR TADLE NUMBER 10 OF FDTAB ARRAY
KUMBER OF FIRST INDEPENDENT VARIABLES IN TABLE 10
NUMBER OF SECOND INDEPEXDENT VARIABLES IMN TAMLE 10

Ao . . e .
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TABLE 15. INTEGERS IN FIXED DATA ARRAY ICT (Continued)

INTEGER NUMBER DESCRIPTION #

n MEMORY ALLOCATED FOR TADLE NUMBER 11 OF FDTAB ARRAY
2 NUMBER OF FIRST INDEPENDENT VARIABLES IN TAGLE 11

' » MUMDER OF SECOND INDETENDENT VARIABLES IN TABLE 11

) T MEMORY ALLOCATED FOR TABLE NUMBER 12 OF FDTAB ARRAY
3s MUMBER OF FIRST INDEPENDENT VARIAKLES IN TABLE 12
3% NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE 12
»” MEMORY ALLOCATED FOR TAELE NUMBER 13 OF FDTAB ARRAY
38 NUMBER OF FIRST INDEPENDENT VARIABLES IN TAILE 13
» WUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE 13
40 MEMORY ALLOCATED FOR TAELE NUMBER 14 OF FDTAB ARRAY
41 MUMBER OF FIRST INDEPENDENT VARIABLES IN TARLE 14
42 - | NUMBER OF SECOND INDEPENDENT VARIABLES IN TABLE 14

43-50 | UNUSED LOCATIONS

L]

A LIST OF THE TABLE NUMBERS ANKD DESCRIPTION FOR THE FDTAB
ARRAY CAN BE FOUND IN TABLE 16.

. The third portion of the fixed data contains all the tables used

¥n 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.
in Table 16.

FDTAB.

The original 14 tables are described

This portion of the fixed data is addressed by the array
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TABLE 16. TABLES IN FIXED DATA ARRAY fDTAB

DESCRIPTION

TAELE LUMBER TARLE S1ZE

] 1 s

2 | s

3 s

4 15

s n

, 6 u

' ? 49

s “

9 29

10 %

- 1 181

12 181

13 s

. 14 s
<

TABULAR VALUES FOR E; (Z) wheze
- ezt .
52(02) -x, e /2 de '

PROBABILITY OF CLOUD-FREE LOS VERSUS ZENITH

ANGLE (DEG.) FOR ALTITUDES LESS TRAN OR EQUAL T0 5000 FT.

PROBABILITY OF CLOUD-FREE 10S VERSUS ZENITH
ANGLE (JEG.) FOR ALTITUDES GREATER THAN 5000 FEET

BACKGROUND RCS (M"2) VERSUS DEPRESSION ANGLE (DEG.)
AND RADAR BAND.

ATTENUATION RATE VERSUS RAIN RATE (M4/HR) AMD
BADAR BAND.

ALTITUDE OF CLOUD LAYER (CEILING OR FLOOR) VERSUS
SEASON

LIQUID WATER CONTENT (g/m’) VERSUS SEASON AND
OCTALS OF CLOUD COVER

PERCENTAGE FREQUENCY OF CLOUD COVER VERSUS SEASON
AND OCTALS OF CLOUD COVER.

FREQUENZY OF RAINFALL RATE VERSUS SEASON AND
RAINFALL RATE (M/HR.) SLANT RANGE FROM BOTTOM
OF CLOUD COVER 70 AROUND GREATER THAN OR EQUAL
T0 10 K1,

FREQUENCY OF RAINFALL RATE VERSUS SEASON AND
RAINFALL RATE (CM/HR) SLANT RANGE FROM EOTTOM
OF CLOUD COVER TO GROUND LESS THAN 10 KM.

DIRECTIONAL PATH REFLECTANCE VERSUS ALTITUDE (FT.)
AND SLANT RANGE (FT.) FOR 90° AZIMUTH.

DIRECTIONAL PATH REFLECTANCE VERSUS ALTITUDE (FT)
AND SLANT RANGE (FT) FOR 0° AZDMUTH.

REFLECTANCE FACTOR VERSUS ZENITH ANGLE (DEG.)
FOR 90° AZIMUTH.

" REFLECTANCE FACTOR VERSUS ZENITH ANGLE (DEG.)

FOR 0° AZDMUTH.

P Sy
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111, LOGICAL STRUCTURE

This program is arranged modularly with resbect to the sensor
models. The control section is indepandent, 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
iec%io?7reserved for each data type. These pointers are listed in

able 17. ' .

TABLE 17. DATA IDENTIFICATION POINTERS

PORTRAN SYMBOL TYPE OF DATA * TYPE OF DATA IDENTIFIED
110 m OPERATIONAL VARIABLES
IF0 ] OPERATIONAL VARIABLES
1IT pe TARGET
IFT D TARGET
IIB pu BACKGROUND
i g ) ‘¥D BACRGROUND
IIEVT 1D ENVIRONMENTAL/TERRAIN
IFEVT b4 ENVIRONMENTAL/TERRAIN
IITS pe.) SEARCH
IFTS n SEARCH
ISETID ™ SENSORS
ISETFD b1 SENSORS

IT1-1
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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 1s received in the subroutine as follows:

SUBROUTINE TEST (.....IDO, FDO,FDT,......)
DIMENSION IDO(1),FDO(1),FDT(1)

Table 18 1ists fhe internal representatives for all the sections

of the data used in the su

broutines.

-TABLE 18. INTERNAL ARRAY NAMES
ARRAY NAME TYPE OF DATA LYBRARY DATA
1o ™ OPERATIONAL VARIABLES
™o » OPERATIORAL VARTABLES
wr m TARGET
T ™ TARGET
108 o BACKGROUND
™ n BACKGROUND
IDEVT ™ ENVIRONMENTAL/TERRAIN
YOEVT m ENVIRONMENTAL/TERRAIN
0TS i) SEARCH
0TS ™ SEARCH
s ™ SENSORS
oS ™ SENSORS

* ID - INTEGER: FC ~ FLOATING-POINT NUMBER.

I11-2
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The following is a 1isting of the TATAC fixed data.

1V,

FIXED DATA LISTING

tion of listing content, see Section II-D of this Volume.

IC ARRAY
1 ? 16 19 36 37 43 4R 56 57
66 6R 73 715 RS RT7 111 113 136 138
161 163 1R& tRR 211 211 211 211 211 211
211 211 211 211 211 211 211 211 211 211%
‘211 211 211 211 211 211 211 211 211 21)
ICT.ARBAY
1 44 0 89 4a 0 97 4 0 105
3 3 120 3 7 1514 2 4 1KS a
9 214 a4 9 243 4 7 302 a4 7
34t 6 25 522 6 25 708 4 0 7
4 0 719 719 719 719 719 719 719 719
FDTAB ARRAY
0.00 .05 «10 +15 «e20 25 30 <35 <40 .a4S
0S50 * eSS E0 €5 270 TS B0 .BS .90 .95
100 105 110 115 120 1425 130 135 140 .45
1650 1.55 1.60 165 170 1475 180 185 1.90 1.95
2.00 2.50 a4.00 S.00
1. 0000000 .R2TI%3485 .7225450 .AA103RT 5742006
«5177301 ¢« 4691153 «eAPRT PT J3IRVIJERD 3542290
. 3246439 .300099¢ +?T7€1R39  .P8545597 2349471
«2171109 .200RS17 « 1R5998¢4 « 172404} « 1599204
e 1484955 «1379713 « 1282811 « 1 1934RY «1111041
« 10348R1] «(19RA455. 0899275 «JIRIRRI9 OTR?2930
«0731008 JORRPRNT «NAJRNA2 05942813 0557704
«0521687 .NABRIS3 « 1456915 « NA2TRAI L 040NAE0
«0375343 .0197976 «00319K2 .NONG9KA :
100. 12n. 140. 180« <3000 ..4NSH  4A7S  .SO00
$100. 120. 150. 1E0. «S130 633N J£930 7000
5. 40. 75. ‘. 2' 3. "30 '?9. '?Sc ‘39.
«~25¢ =20+ =23. =-17. =10.
« 0320000 +O1RONN0 +0IREONDO  0.0000000 « 2500000
«S100000 2.5400000 6.3500000 12.7000000 25.4000000
0. 0000000 «0NNNNY 4 [ Yolslolpla¥ 3o4 « 0000270 «00N0920
« 0002200 «00NSAN0 0.0000000 « 0NNONRA « 0000200
« 0001 400 «00N3500 «0NQeONN «0019000  0.0000000
« 0000620 «0001100 «000RS00 «0016000 = 0043000
« 0076000 :

P ) 1e 2. < 1Y A¢ 1823. 3JAtA. 4816. 4332,
366« 914, 18B29. 1524, : .
1000 2.000 3.000 4.000 0.N000 «129 +250 375 <500 .&25
0750 K75 1.000 0.000 250 250 <250 400 500 .500 ‘
oSOO 0500 0.000 « 200 « 200 « 200 Y (2]} « 800 « &00 * &O0 C .
« A0 0.0N0 «200 . 200 'Y ]als! « 400 <« &0IN « &ON QBOO 1.000
P00 <200 20N LADN L ADN JABD LEONT L&O0
1000 2.000 3.000 4,000 G.PAN 1295 <250 <375 500 .&2S8
e15N RIS 1.000 e} 41 DAY «039  JDOAR  LNPR LOIB LNSA
¢ 140  AR2 L2264 « 120 f08T7T JNTR OS50 JORT 09) « 108
«?07 154 L1717 N7 002 L0 «ORS . 098 « 149 090 ,
.2‘6 0".“ 00')2 AOSZ 0046 0048 0062 0‘?5 0?“6

«P160 «1120 «0520 «0520Q «0AkD « 04RO « 0420 «125%0
<2860
Iv-1
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IC ARRAY (Continued)

«S100
0.0000
0.0000

+0NN3
0.0000

25000
no7RN
N0790
0080
00490

o0.00
£ 00
25.00
RO. 00O
«03
<30
R, 4N
90.00
«13
t. €5
RN. 00
0.00
16
S.R0O
0.00
o.oo
3.85
0.00
0.00
2.75
0.N0
0.00
3.95

. 0N
?25.00
R0.NO

<04
R. 65
17.75
00.00

«22

4.10
00.00

0.00

«19

12.25
0.00
0.0N
7.00
0.00
0. 00
3.90
0.00
0.00
3.65

1¢0000 2.0000 3J.0000 4.0000 00000 «2500
83500 12.700N 25.4000 29240 «0%40 . 0200
0.0000 0.0000 .« 92900 «04rn « 0210 0020
0.0000 8937 «OSRN «N39n «00P0 sONt10
« B8R 90 «0ka0 «0a2Nn «O0S0 Q00000 N.OO0DN
100000 2.00000 3.00000 A,00000 0.00000 -
P«S5A000 6.35000 12.70000 25.40000 <9110 .
« 00300 <001 40 .00030 0.00000 «97940 .
«00370 «001RO «Q0NAD  0.DOP0O0 «97710 .
«0NS50 «00320 «ONNRO 0.00000N «9TIR? Te
« 00510 «0NN290 «O0NER 0.00000
1000.00 1500.00 SO000.NN 10000.00 20000.00 3nn
150 ?2.00 3.00 4.00 S.00
R.00 9.00 10.00 15.00 20.0n0
35.00 40.00 50.00 £0.00 70.N0
100.00 150.00 200.00 «0? «02
«08 «12 18 «20 «?a
«73 135 2.25 3.50 S. a0
90.00 90.00 90.00 90.00 90.00
0.00 «02 - 03 « 06 «09
.22 <28 «34 .42 <8R
S« 60 10.50 23.00 R0.00 RO.00
80.00 80.00 80.00 RO.0ON 0.00
0.00 N.00 «0R «10 «13
020 094 05’ «9a '055 ’-5" 3.RN
38.50 100.00 100.00 100.00 100.00 100.00 100.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
+18 «31 »49 .72 1.00 1.36 2.3%
10.00 16.00 25.50 100.00 100.00 0.00 0.00
0.00 0.00 Q.00 0.00 0.00 0.00 0.00
«20 .21 «37 «50 R4 1.30 1.97
$.20 21.00 100.00 0.00 0.00 0.00 0.c0
0.00 0.00 0.00 0.00 0.00 0.00 0.CC
«27 «34 «56 «90 {+38 2.05 P.RR
26.00
1000.00 1500.N0 5000.00 10000.00 20000.00 30000.00
150 2.N0 3.00 a,00 S. N0
8.00 9.00 10.00 15.00 20.00
35.00 a0.00 S0.00 60. 00 T70.00
100.00 150.10 200.00 <01 « 03
o186 24 «33 «a7 «53
170 3.10 u.20 R.20 12.25
84.00 100.00 100.00 100.00 100.00 1
0.00 <02 « 04 « 08 «15
44 «56 «70 «8R 2.07
12.50 20.50 32.00 7?2.00 100.00 1
100.00 100.00 100.00 100.00 0.00
0.00 0.00 07 o1 «15
25 «32 « R0 1<£A0 ?.R5 4.0 T. /0
€6.00 100.00 100.00 100.00 100.00 100.00 100.00
G.00 0.00 0.00 0.00 N.00 0.00 0.00
21 «AD 67 1.05 1.595 P23 4.10
IR«20 31.50 AD0.00 120.00 120.00 N. 00 .00
0.00 0.00 0.00 0.00 0.00 0..00 0.00
-2? ‘3‘ oﬂﬁ .Y ] I.IO '-75 P&D
T«€0 34.00 160.00 0. 00 0. 00 0.N0 0.00
0.00 0.00 0.00 0.00 n.N0 N. 00 N. MO
PR « 36 -1, «R9 {1.30 1.90 270
47.00
95. 120. 150 1R0. 1.95 1.10 <45 1.00
95¢ 120. 150. 1R0. P+TR 178 110 t.00
°' 0. O- 0. O 00 0.
1v-2

P2.5400
0. 0NON
0.0009
0.0000

« 51000
« N0 KaAN
«NOARO
« ONKAO
«Q0ERO

1.00
7.00
30.00
0. 0O
«OF
«35
21.50
90.00
17
3.00
RO. NN
0.00

13.00
0.0
N9
6.30
0.00
14
3.75
0.00
P2
12.00

1.00
7.00
30.00
90.00
.09

« TR
ag.no
100.00
Qs?
7. ao
100.00
0. 00

an.0n
0’00

.‘0
11.20
n.oONn

.‘d
S. a0
0. 00

«??
15.00




The following is a Visting of the TATAC library data.
:tion of listing content, see Section 1I-C of this Volume.

. e ome e

o]
0.

«4000E +0)
«1000E+02

10 0
«2050E+02
*9000E+00
O
Oe

o
0.8C00E~01
0.

2 2
«1000E+00
* 4000E + 01

o
0.
«2550E+03

] 0.
«3600E+0S

] [}
«1333F+01
«1039E-01

1 o
«1000E+01
+2500E+02
«4500E-02
+4000E+03

0.

1 (o}
s 1000E+OL
«1STOE+N2
« ASOQE-02
+« 6000F.+03

0.

LT T

v

0

«A400NE+04
¢« AN0NE+D3
«3330E+00

0

«1070E+02

«1170E+0n2

«2500E+02
o.

«3000E+03

(o} 0
+«S000E+01
+«2500E+00

*3600E+05
0.

O.

«1860E+01
0.

«1000E+01

«S6N0E+QY

«PO0CE-DA

«S110E+03
0.

«100N0F+01
«ROQOE-08
«S110F+03

0.

FD ARRAY

«S000E+03
«3100E+04
0.

«BEOOE+O1
«1170E+02
0.

«9100E+00

O.

« 1000E+03
[+ 29

[+ 19

«7440E+01
O.

« 1ND00E +01}

«S&00E+01

«2000E-01

«5000E+02
0.

« A0NOC e O]
<SA00L 0]
. BOOOZ-05
n.
Oe

V-l

LIBRARY DATA LISTING

« 4000E+N3
«&000E+0S
Oe

« 1600E+00
«1170E+02

0.

Q.

«6000E+0}

«2000E+02

Q.
*SS00E+00

+«3000E+02
Oe

«3NONF +02

«1000F+01

«2000E-08

+2400E+00
[

«3000E+02
« 10NNE+N
« 7000E-08

0.

«4000E+03
«2700E+02

«3060E+03
+9000E +02?

«6000E+01

«4000E+00

+25S0E+03

0.

+3060E-01
0.

+« ASONF+07
« £000E+00
«R400E+00
«1000E+01

. 9?5‘"" 007
« AO00F+00
«5500F«00
+«1000F +01
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e e aea
FD ARRAY {Continued)
1 o
«2400F+02 LJ000K+04 2000F<1P .360NE+04 «AOOOF+NS
«JO00E-0) <9000+ 02 « 1OQNF+0? «2500NF+01 +900QF +02
+3000E+02 .2N00F-05 «SO00F+00 +RODOF+00 O
0. 0. 0. «9500F+00 0.
«1500E+02 0. «B8000E+O1
1 o . :
«PAOOF+02 .1000FE+04 .P0N0F-12 .3A00E+04 «KNNOF+05
«3000F-01 .9000F+N? '.1000E+02 .2500F+01 «9000F+02
*«3000F+02 .2000F~05 .SO00OE+00 .ROOOF+ND 0.
. . Qe 0. «9S00E+00 O.
+1500E+02 0. -8000F+01
t o
‘ +6000E+D1  +1000%+04 +2000F-12 .3600F+04 .&000E+0S
{ <5000F+02 1500402 0. " «3000F-01 0.
X 0. «3000E+02 .1000F-05 .SO000E+0D «RNOOE+DD
} 0. <1000F+01 .I10N00E+0? .9500F+00 <3600F«N2
i «3600E+02 36007402 .1000F+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 1ist 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.

T L e B ai L SR ISR LCER g kR S UREENT MY We ra ESTREEMYN RO, < .. | P e

e e e MEei . s



m
. !
t
L]
V Wo|qougd 9dwes - 3S}7 UOLINIAXI G d4nbiy w
p H
W !
. “ 1 ! I Tt [4%
_ 15 I
4- . 4 17 REER , |58 s
§ 15 .
o EaaaeaRa
FEERHH
1 (S| T [ -+ NN 7
1l NERE e 1
" m i _ o L e Ju mm ;
3 1 - NERES L3 :
| ] EsgEREaAll |
: N X - T o :
L] _ : 1 i { %M ' i
: ] | } i ! BN S G N T G 0 0 by
+ 1 ».F“ “ “ RERN [ ] 1 h N A A > 4
, ANEERENE IRENENEN NN 171 ‘ -+ I - _ Ll Lr.—n._lrmu-m- 3 !
' T 1 P ! ! SO 00 :
1 T JoCl i1 T N R 4 !
) 1 | g A RN ﬂ.H H
- - ERREE EEREEEEUN SRR RN i
1 | 17 \ | i R ! COak !
1 Iy ; 8 H
i . L I L .
1 ! ] 9 J
. | 1 i : M
T .
| : ; M
4 N ) J4449- _ 1 T ]
L) i
] {
{ ] } !
, . : .
. 3 |




A sahal

Ca gl o et g

et

. .

is
P
3=
as
S=

1=

NAVF
PPFR
ENV)

T =
11 =
=
IV =

X
P9R3.
11777,
12001 .
12676
1335n.
1an2a.
14699,
15373.
1£04F.
16722
17397.
18071.
1R7464.
19420.
20094,
20749,
21443,
P211R.
22792,
PAALT.
2a14t.
PARLS.
25490,
26144,
PARII,
PI513.

v deess Al

SFNSNAR NIWMRFR ¥ )

VISUAL CEBSFFVER
FARVAPN I NPUTING INFRARED
ACTIVF CTLLLMINATEDY TV
PASSIVE (DAYLIGHT) TV
FORVARD =LK ING RADAR,MT T
FARVARD-LANKINEG PADARNAN-MT]
SYNTHETIC APERTURE RADAR

IVAR VALUE
3 «6NNNE+NA
9 « AQONE +N

MINTMUM LALDNCE POINT

DIVE BERINS

CDUMMY PASTTION) .
TARGET PASSES QUT AF FAV(FTXED DEPRESSINAN ANGLE)
SFARCH ALTITUDF ACHIFVYFD '
CLIMS T2 ALTITUDE EEGINS

ALONG-TRACK CGRAUND DISTANCE TO TARGET,FT.
CRAUND RANCE TN TARGET,FT.

TIvFE BFFRRE LAUNCH,SEC.

PRARARTLTITY TARGET IS VITHIV L3S
PROPAPTLITY TARGET IS WITHIN FoV

SFARCH TFR~ PRAFASTILITY
DISCRIMINARTLITY(NFTECTICND
DISCRIMINABTLITY(FECACNITIZN)

CUVMULATIVE PRCORSPILITY AF DETECTIAN
CUMULATIVE PREPABILITY OF RECAGNITION

1 11 111 LAV Y Vi
2782, 11778. 1177R. 2&1&€. 360N0. 3J&O00.
PT762« 11778. 11778, 26166« 36000. 36000,

XY TIVMF  PLES PFOV P2 PN P3IR PAD PaR
P9KA. ¢A3 1000 1.000 1.000 1.000 1.000 1000 1.000

11777 14.99 1.000 1.0N0 |.ﬁﬂh «217 «NOS 1.000 1.00N
12001 1532 1.000 1.000 1000 §194 002 194 JONP
1267, 16.32 1,000 1.000 1.000 J1AR O,0N0 «19¢£ « N2
13350 17.32 1.000 1.000 1.000 « 109 A, 000 «19F « 002
14024A. 1R.32 1.000 1.000 1.000 «0R3 N.000 s 194 LO02
14£909. 19.31 1.000 1.000 1.000 «0ka 0.000 .196 002
15373« 2031 1.000 1,000 1.N00 050 0.000 194 L0002
1AOAR.: 2131 1000 1,000 1.000 040 0000 <196 « 002
1AT722¢ 2231 1000 1,000 1.000 032 0.000 <196 « 002
17397 2331 1.000 1.000 1.000 <027 0.000 «19& .NO?
1R071e 24.31 1.000 1,000 1.300 023 0.0ON0 <194 .0O0?
1R74Ae 25.31 1.00N 1,000 1.000 «0ND19 0,000 «19& LOO2
19420. 2431 1.000 1.000 1.000 .0V7 0.000 «19& Y a1t
20094, 2731 1,000 1,000 1.000 015 0.00N «194 002
POTA9 PR.LAN 1000 1.000 1,000 .01 N.OND s 19K « DOV
21443, 29,30 1.0N0 1,000 1,000 01?2 0000 196 002
2211R: 3030 1.000 1.000 1000 <011 0000 e 198 LNOP
PP27927¢ Q130N 1.0N00 1,000 [1.000 DIN NONN L1948 L,OND
PAAAT. 2230 1.0N0 1,000 1,000 «O00 N.0DN0 194 «ON2
PALAL. 23,20 1000 1.000 1000 JO0F H,O0N0 194 002
PARIS, RA.30 1.0N0 1,000 1.00N DOFR N.OND 194 .NOP
P5A0N, J5.00 1.000 1.0NN 1.000 007 0000 1948 LON02
PHIAA, RALAN 100N 1,000 1,000 LONT7 D D00 «19¢% « VD
P¢RI9. J7.30 « 920 1.000 1.0nD D07 H.00D 198 JON?
27513« JIR29 9195 1.000 1.000 007 0.000 <198 ..00?

Figure 6. Computer Qutput - Samplc Problem A
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B. FORWARD-LOOKING RADAR (FLR) - SAMPLE PROBLEM B

This sample problem exemplifies the use of the Forward-Looking
Radar model with MT1 mode. The radar is operated against a target
1 which has a median RCS of 50 MZ.

3 . The specific variables entered into the program are shown in

: the execution 1ist of Figure 7. Only one "data name" card and one
"data modification" card were required. A1l 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
(Yines 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
| i 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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SFNSAR NIIVEER w §

is VISHAL OBSFRUFR

Pv FAPVARD-LORKING INFRARFN

3= ACTIVE CILLUMINATENDY TV

4x PASSTVF (NAYLIGHTY TV

Se FARWARD=LOAK NG RADAF ,MT{

A FOPVARPD-LOCKING PANAR,NON-MTT
. 7% SYNTHETIC APFRTIFE FANAR

MAME  JVAR VALUE _ B
TARG 10 «5000F«+Q2

I = MININMUM LAUNCH POINT

11 = NDIVF RFCINS

III= (OUYMMY EOSTITIONY .
IV = TARCFT PASSES AUT OF FAVCFIXED DEPRESSTON ANGLE)
V = SFARCH ALTITUDE ACHIEVED

VI & CLIMB TO ALTITUDE REGINS

X s ALONG-TRACK GROUND DISTANCE TO TARGET,FT.
XY = GROUND RANGE TP TARGET,FT.

TiMFs TIME BEFORE LLAUNCH, SEC.

PLASs PROBARILITY TAFGET IS VITHIN 1OS

PFOV= PROTABILITY TAFGET IS WITHIN FOQV

P2 = SEARCH TEPM PROPABILITY

P3D = DISCRIMINALTLITYC(NETECTION)
PIR = DISCRIMINARILITY(RECAGNITIAN)
PAD = CUMULATIVE PRPEARILITY OF NFTECTION
PAR = CUMULATIVE PROBABILITY CF RFCACNITION
t 1 1 v v Vi
a7¢r. 22480,
47€R. 22689-
Vd
x - XY TIMF  PLAS PFOV P2 P30 PIR  PAD  PAR

4993. 4993. «33 1.000 1.000 1.000 0.000 0.000 Nn.oo0N 0.000
5668, .56AR. 1.33 -.999 1.000 1.0000 0.000 0.0ND C.ONO N.0NO
6342 6342 2.33 .998 1.000 1.000 0.000 0.000 0.000 f.N0N
701 6. 71016« 3.33 <997 1.000 1.000 0O.0N0 0. 000 0.000 0.00N
7691%. 7691 4.33 <996 1.000 1.000 0.0N0 0.0N0 0.0NN 0. 000
B836S. R165. 5.33 +994 1,000 1.000 1.000 <&04  .9948 . &OD
‘9040, 9040. £33 <992 1.0N0 1.000 1.000 <04 .994 .600
9714. 9714« 7.33 .989 1.000 1.000 1.000 «eh03 2994 LENMO
103R9. 10389, ®.33 .995 1,000 1.000 1.000 «ANT  .9948 JA0Q
11063 11063« 932 <981 1.000 1.0N0 1.000 .AN3  .004 < £00
11737 11737« 1032 977 1.000 1.000 1.000 £03 994 «&ND
12412. 12412. 11.32 977 1.000 1.000 1.000 +603 <994 « £ON
13084, 130R6e 12.32 .9£7 1,000 1.000 1.000 +A03 994 «&0D
13741« 13761. 13.32 L9961 1.000 1.0N0 1.000  AO]  .994 00
14415 14435 14.32 .955 1.000 1.000 1.000 .£03  .994 «&00
15110, 15110« 1532 <948 1.000 1.000 1.000 cAN3  .99A L£00
1STRS. 157%4. 16.32 942 1.000 1.000 1.000 603 .99a «&0N0
16459. 16459 17.32 .935 1.000 1.000 1.000 +&N3  +99A JA0OD
17133. 17133 1R.22 <978 1.000 1.000 1.000 600 <994 600
17807. 17807, 19.31 c921 1.000 1.000 1.0N0 &N .994 400
1R4AR2. 1R4AR?. 20.31 <213 1.000 1.000 1.000 <403 .994 . 00
19156 19156« P1.31 <906 1.000 1.000 1.000 <A03 <994 .« &N0
19231 19R31. 22.31 +RIR 1.0N0 1.000 1.000 6NI <994 « 00
PO505. 20505. 2331 RO 1000 1.000 1.000 603 994 < E00
PIIRO. 21180. 24.31 CPP? 1.000 1.000 1.000 <£03 .994 .00
PIRSA. P21P54. 25.31 <R74 1.000 1.000 1.000 .£03 .994 « 6NN
22528+ 22528« 26431 + 867 1000 1.000 1.0D0 +AN3 +994 «+ 600

Figure 8. Computer Output - Sample Problem B 1
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C. SYNTHETIC APERTURE RADAR (SAR) - SAMPLE PROBLEM C

This sampie 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 1ist of Figure 9. One "data name* card and
two "data modification" cards were required. A1l 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. A1l 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.

t The cumulative probability of detection (PAD) achieved was .178.
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SENSAR NUMBER = 7

3 ’ I= VISIAL ORSFRVYFP

) . 22 FORWARN-LAOYING INFRARED

3= ACTIVE CILLUMINATED) TV

as PASSIVE (DAYLIGHT)Y Tv
FERWARD-LABKING RADAR,MTI

&x FOPWAPD-LOARKING RADAR,NAN=-MT!
4= SYNTHETIC APERTURE RADAR

NAME  1VAR VALUE
@PER 2 «1500E 404
OPER 3 +«1000E+0S
X = AL@NG-TRACK GRAUND DISTANCE TO TARGET.FT.
XY = GROUND RANGE TO TARCET,FT.
TIVMF=z TIVE BEFARE LAUNCH,SEC.
. PLOSE® PRARARILITY TARGFT IS VITHIN LAS
E PFAV= PRARABILITY TARGFT 1S VITHIN FAV
P2 = SEARCH TFERI PRABADILITY
r PID = DISCRIMINVABILITY(DFTFCTIAN)Y
PAR = DISCRIMINABILITY(RFCOCNITION)
PAD = CUMULATIVE PRPOAPRILITY OF DFTFCTIAN
PAR = CUMULATIVE PRABADRILITY OF RECMGNITIEN
X XY TIME PLOS PFBV P2 P30 P3R PAD PAR
. 26509. 152323. «508 1+000 <350 1.000 .431 178 077

Figure 10. Computer Output - Sample Problem C
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3 . VIlLs 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.

PROCRAM TATACCINPUT,OUTPUT)
] CAMMON/ARRAYS/FD(250)

. COMMAN/ARRSET/ZIC(SN)
COMMON/TARLES/FDTARCT2S5)
COMMEN/TABSETZICT(SO) )
COMMIN/BLACK I /THFTAK, THFTAY, PHID
CONMNMON/PLACKI/ ¥, Y, XYsHs SRy SP,ANGLOB,ANCGLT, DFLTAT
CONMMON/BLEBCKAZ XTI s X2 s X3 o XA4s XSs X6 XYL 2 XY2»XYI»XY4sXYSsXYE
DIMFNSION 1D(2S0)

EQUIVALENCE (FD,ID)
ISNUMR=]
C8=.01745 T
CALL INPUTY
116=1C(1)
1IFG=1C(2)
11T=1CC3)
IFT=1Cca)
1IR=1C(5)
1IFB=1C(6)
TIEVT=IC(T)
IFEVT=1C(R)
) 11TS=IC(9)
IFTS=1CC10)
CALL INPUT2(CISNUMR)
€8 TOC10,20,30,40,50,60,70), ISNUMB
310 ISFTID=ICC11).
. : ISETFD=1CC12)
ISFNS =1 °
ISTYPF=1
€8 TO 200
20 ISETID=1C(13)
ISETFD=1C(14)
ISENS =2
G0 TO 75
30 ISFTIN=1C(1S)
ISETFD=1CC16)
1SFNS=3
€8 TO 75
40 ISETID=1CC17)
ISFTFD=1CC18)
JSFNS =4
- 60 TA 7S
SO ISETID=ICC19)
ISETFD=1G(20)
ISFNS=S
ISTYPF=2
€8 TM R0
60 ISFTIN=IC(?1)
ISETFN=1CC22)
ISFNS =6

Al
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70

15

#0

)

20

100

1STYPFsD

GO 10 RO

ISFTIN=IG(2Y)

ISFTFD=1C(24)

I1SFNS=7

1STYPF=2

Gn 10 100

ISTYPF=IDCISFTINM

ASPECT=FDCISFTFN)

THFTAVSFDCISFTFN+2)1«0R

THFTAHSASPFCT«THFTAY

PPIOFDCISFTFN+O)I*CR

€3 17 200

THFTAVEFDCISFTFN+1N)I«CR

THETANZFDCISFTFN+R)IwCR
PHIDSFNCISFTFNSTISCA+THFTAY/D,.

CALL FLICHTCISFNS, ISTYPF,FNCIFAY, IDCISFTINLFNCISFTFDY)
PRINT 20?2

PRINT 201

PRINT 20a

PRINT RS, Xa,XS

PRINT 8S,¥Y8,XYS

FORNAT (1 X,04X,2C(FT7.0,1X))

PRINT 20¢

TIvE=0.

IPRNT?=-1

JPRNT )=z =)

PAD=0.

PAR=0. :

CALL GEANMCISENS, ISTYPF,FNCIFA), ISTAP)Y
IFCISTOP.FO.1)Y CM T2 &00

TIME=TIVMFONFLTAT

PFOV=st. 0

CALL LASCISENS, ISTYPF, IDCIIFVTILFDCIFFVYT)I,PLAS)
Pl=PLAS*PFQV

CALL SFNFLRCOISENS, INCIITHILFDCIFTILFDCIFRILFDIIFFVT),
® FDCIFTS)IHINCISFTINY ,FDCISFTFD)Y»P2,P3ID,PIR)
IF(PAD.AT.N.) N TH 3RN

JPENTI=TPRNT1 41

TFCCCIPRNTEZZNI DI NP L TPRNTEY A T4 an

PPINT 425, X, XY .TIVF,PLAS,PFAV, P2, PAD,PAR,PAD, PAR
¢n 10 90

CONT INUFE

PFOVEL.0

CALL SARCFDCIFM,LIDCIITILFOCIFTY,FNCIFR),L,FDCIFFVT),
S IDCISFTIDILFOCUISETAM)LP2,P3N,PIRY

CALL LOSCISENS, ISTYPELIDCIIEVT)LFOCIFFVTI»PLOS)
PI1=PLPS+PF Y

PAD=P1 «P2+PaDN

PARePl «PP+PAR
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P

PRINT 203

PRINT 206
1 PRINT 105,X,XY,PLAS,PFOV,P?,P3D,P3R,PAD,PAR
105 FORMATCIXs2CFTe0s X)X T(FS.3,1X32
€0 TO 600
c
200 CALL FLICHTC(ISENS, ISTYPF,FDCIFQ),» IDCISFETIDY,FDCISFTFD)Y)
PRINT 20?2
202 FARMATCIX,7,1X, %1 = MINIMUM LAUNCH PQINTS,
| $/,1X,*11 = DIVF PFCINSe,
' S/, 1X,2111= (DUMMY PASITIAN)«,
$/7,1Xs,*1IV = TARCFT PASSES OUT OF FeVCFIXFD DEPRESS.IANS,
S* ANCGLF )%,
€/,1Xs,¢Y = SFARCH ALTITUDF ACHIEVED+,
S§7,1X,%V1 = CLIME T% ALTITUDEF RFCINS®)
PRINT 203
PRINT 204
PRINT 2055 X1:sX2,X3,X4sXS5s%X6
PRINT 205,XY1»XY2,XY25XYAsXYSsXY6
203 FORMATCIXs/21%a%X = ALONCG~-TRACK CGPOUND DISTANCF TH =,
SETARCET>FT.%5,/51X,%XY = CROUND RANCE TO TARCET,FTet,
$/,1X%X,*TIVMF= TINMF REFORF LAUNCH,SFC.%,
$/,1X,%PLNS= FRARARILITY TARCGFT IS WITHIN LOASw*,
$/,1Xs%PFAV= PRARARILITY TARGFT IS WITHIN FOVe,
/7,1 Xs%P? = SFARCH TFPM PRORARILITYx%,
$/751X,¥P3AD = DISCRIVMINAPILITY(DETFCTIAN) %,
E/21X2%P3R = DISCPIMINARILITYIRFCICNITION Y,
$/,1Xs%PAD = CUMILATIVF PRARARILITY OF DFTFCTION%X,
$/51Xs*PARP = CUMULATIVF PRMNRARILITY OF RFCAGNITION®,/)
204 FCRMATCIXs 14X %I %, 6X, %14 AN, %I 1 1%, SXsnJVk, 6Xs %V, TX, €V]%)
205 FORMATC1Xs10Xs6C01X,F7.0))
q PRINT 206
3 206 FORMATCIXs/Z,AXs X%, AXakXY¥, SX, ¥TIMER,2X, *PLOS*,2X, *PFOV*,
E K2X,¥P2%, 4X,*PID%* 33X, *P3R%,IX, "PAD%, I X, *PAR%)
3 IPHASF=0
TIME=O.
IPRNT1=1
XA=0.
: XY0=0.
j TIVEG=0.
PLOSO=0.
PFeve=0.
{ P20:=0.
1 P3DC=0.
P3RO=0.
b PADN =PAD
PARQ=PAR

- CALL GFAMCISFNS, ISTYPF,FDCIFO)Y, ISTOP)
IFCISTOP.FOL1) GO TO €00
TIMFeTIMF«NFLTAT
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PP Y

300 IPHASF=IPHASF+]
IFCIPHASE.CT.?2) G2 T? 600
IFCIPHASF.FQR.2) PRINT 4a25,X2,XY0N, TIMFA,PLOSC, PFOVA,

% P20,P3D",P3RY,PADN, PARQ
IPRNT?=-1
IFCISFNS.FD.1) Cn TO 305
IFAV=IPHASE
ASPECT=FDCISETFD)
THETAV=FNCISFTFD+IFAV)I*CR
THETAH=ASPECT*«THFTAV
ISTYPF=IDCISETID)
305 CONTINUFE
CALL SFARCHCISFNS,ISTYPE,IDC(IIT),FDCIFT),
$ FDCIFEVT)Y»FDCIFTS)Y,P2)
CALL FOVCISFNS,ISTYPF,FDCIFTS)Y,PFAV)
CALL LOSCISENS, ISTYPE, IDCIIEVTY,FDCIFEVT)I,PLBS)
P1=PLOS*PFOV
68 T0¢310,320,330,330,340,340,350), ISNUMB
410 CALL VISOR(FDCIFT),FDCIFR)Y,IDCIITYTI,FDCIFEVT),
.& IDCISETID)Y,FDCISFTFD)Y,P3D,P3R)
Ge 1O 380
320 CALL FLIRCFDCIFTI,FCCIFRY,FDCIFEVTY,
$ IDCISETID),FD(ISFTFD),P3DsP3R)
Ge TO 3RO
430 CALL TVCISENS,FDCIFTY,FDCIFR), INCITEVTILFDCIFEVT)Y,
& IDCISETID)Y,FDCISETFD)Y, IFRV,P3D,P3R)
G@ TO 3RO
340 CALL SENFLRCISENS, INCIITI,FOCIFTILFDCIFPI,FOCIFFVT),
& FDCIFTS)» IDCISETIO: ,FDCISETFN)Y»P2,P30,P3R)
Go TO JARD
350 CONTINUE .
GO TO 100 .

380 @R=P1*P2 ’
PAD=P3D*CR
PAR=P3R*CR

400 IFCISFNS.CT.a) GO TO a4t
IFC(XLF e X2).AND. CIPRNT1.FQ.03) GO T& 4SO
IFCCXCT %P ). AND (P3D.LT..005)) G2 TO 600
GO TQ 420

410 IFC(P1.PR.PP.AR.PID).LT..005) O T6 600

A20 IPRNT?=1PRNT?+1
IFCCCIPRNT2/3)Y%3)Y.NFL IPRNT2) GN TA 4SO
PRINT APS,Xs XY, TINF,PLAS, PFOV, P2, P3D, PR, PAD, PAR

A25 FORMATC(IXs2(FT70,1X),F5:.2,70(1X,F5.30)

IPRNTI=0

450 CONTINUF
ORN1=0R
PADN 1 =PAD
PARN1=PAR
CALL CGFOMCISFNS, ISTYPF,FDCIFAY, ISTOP)
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IFCISTOP.FO.1) €A TA 400
TIMF=TIMF+DFLTAT
IFCISFNS.CT+4) CA TO 440
IFCCXCTX2). ANDL (TPHASFL.F('. 1)) €O TO 300
CALL SFARCHCISENS, ISTYPFLIDCIITYL,FDCIFT),
S FRNCIFFVTILFDCIFTS)Y, P2)
CALL FAVCISFNS, ISTYPE,FDCIFTS)Y,PFAY)
460 CALL LOSCISFNS,ISTYPE,IDCIIFVTILFDC(IFFVT),PLAS)
P)=PLOS*PFOV
€O TO(510,520,530,931,540,540,550), ISNUMB
S10 CALL VISOABCFOCIFTI,FDCIFB)I, IDCIIEVTILFOCIFEVTY,
$ IDCISFTID),FDCISETFD)Y,P3D,P3R)
G0 TG SRO
$520 CALL FLIR(FDCIFTI,FDCIFR),FDCIFEVT)Y,
$ IDCISETINI,LFDCISETFD)I,P3D,P3R)
[ ] CA T@ SRO
530 CALL TVCISENS,FDCIFTI,FDCIFRILIDCIIFVTIL,FDCIFEVT),
$ IDCISFTID),FDCISETFN)Y,LIFOV,P3N,P3R)
GO TO SRO
SA0 CALL SENFLRCISFNS, IDCIITILFDCIFTILFDCIFRILFDCIFRVT),
$ FDCIFTS)L IDCISFTIDY>FDCISFTFD)Y,P2,P3D,P3R)
ca T8 5SRO )
550 CONTINUE
¢e T0 100
SB80 OR=P1*P2+(1.-P2)¥%@RN1
X0=X
XY0=XY ’ :
TIMFO=TINF _ -
PLBSNA=PLOS )
PFAVO=PFOV
) PPO=pP?
M P3DO=P3D
PIR2=P3R
DELTCR=CR-CRN}
IF(DFLTCR.LE.0.?Y DELTOR=0.
PAD=PADN | +DFLTCR*P3D
PAR=PARNI +DFLTOR*P3R
PADOA=PAD
. PAR® =P AR
; GG TG ano
| } 600 CONTINUE
END
SURROUTINE INPUTY
COMMON/ARRAYS/ZFD(2SD)
COMMON/ARRSFT/ZIC(SN)
COMMAN/TARLFS/FDTAR(TI?S)
COMMAN/TANSFT/ZICTC(SD)
DIMENSION ID(250)
FOUIVALFNCE (FD,ID)
DATACICCTI) 12142437 1,2514,19,36,37,43,4R,54.57,
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® 66,6F,T73,5,75,RS,PT,111,110,136,13R, 181,163, 1RE&, 1RR/
DATACICCI),1=PS,50)/24«211/
DATACICTCIN, I1=1,12)/1,44,0,89,4,0,°27,4,0,105,3,37
DATACICTC1)»1=13,42)/120,3,7,151:254,145,4,9,
S 21454,9,26350857+302,4,7,321,4A,25,502,6,25,
$ 703,4,0,711,4,0/ »
DATACICTC(1),1=43,50)/R«719/
DATA IDC1IL,IDCLAY,IDCYITI,INCIRY,IDCIRYZ0,10,0,0,07
DATA 1IDC43),IDCAA),INCASY, 1DCAR), IDCATY/P?5,2,0,0,0/
DATA IDC(S56),INCAEI,IDCATI,IDCTIIN,IDCTAY/0,1,0,1,0/
DATA IDCKS), INDC(REILIDCITI),LIDCII2),INCI3&)/1,0,1,0,17
DATA IDCI37),1IDCIE1),INCI4&2), INCIRAILIDCIBTIZ0,1,0,1,0/
DATACFDCI)»1=2,153/0.,40006,5004,400.,400.,400.,
$ 40053100560 0N0e527¢51N0,4333,7%0.7/
DATACFD(I),1=219,353/20.5,10:.7sReRse16,308e5¢9,11.7»
$ 1107511759005 0e555.,5%0.7
DATACFDC(1),1=37,4P3/.0P,3004,49150c,6.50.7
DATACFDCI)»124R,553/ 01,5500, 6c0040484,.25,0.7
DATACFDCYI) S 1=57,65)1/0.,30000¢,1N0¢5200,25545255053%067
DATACFDCI), 1=6R, 72)/3A0N0.,0.,N.,455,0.7
DATACFDCIY, I=75,R4)71.333,1.R6,7¢44,30.,.0306,
$ «01039,2%0./
DATACFDCI), 1=2RT7, 1100/ es leslesrd3Ne,; e8557,25.55.455.6,
S 1020650 485F-2,.2F 01, e2E~15«PE-R»eRA5,4800.5,511.,
$ 50ere24,154%0.7
DATACFDCIN, I=113,105)/ 10010544030 esa925FT515.7,5.6,546,
S 1esebs¢A5F -2, RE-F,.RF~5,¢7F-8,.55,600.,511.,0..,
$ Oesles3%0.7
DATACFDR(1),1=13R,140)/24.,1000.,5.PE~12,3600.,&0000.,.03,
s 90.,10'1?05590.3300)O?E'S’.SICRIOOIOOJOOIOO’lgsi
$ 0es15e,0e58./ .
DATACFDC1),1=162,185)/24.51000.,.2E-12,3600.,60000.,.03,
$ 90e,5,10052¢5590453005e2F=55455e850050:50.2005.95,
$ 0es5159450.,R/
DATACFDC(I),1=1RR,2:0)/6+5>100045+2E-12,3600.,60000.5,50.,
$ 15650¢5¢03,0e50¢530¢5e17-5,055,eR50es516510:5495,
s 36-'36-:360;1-/
DATACFDCI), I1=211,250)740+0.7
DATACFNTARCI), I=1,00)7
0:00,0.0%,0.10,04'%,0.20,0.25,0.30,0.35,0.40,0.45,
0650506555060, 0635,0670,0075,0eR0,0.R5,0.9N,0.95,
1¢600,1605,1.10,1.19:1 P0,125,1.30,1.35,1.40,1.465,
16505155, 1460,1.05,1e70,107551R0,1485,1.9051.95»
2:005,2.50,4.00,5.00/
DATACFDTARCIY, 1=4S,8R)/
10000000, 0.F2TRAAS, N, TP25450, N CA103RT,0.5T742006&,
0.5177201,0.4A91153,0.426T127,0.3R034RN, 0.3642290,
0.3266439,0.3000994,0.274A1R39,0.7545597,N.2349471,
0.2171106%,0.200°517,0.1R590P&,0.17248NA1,0.1599404,
0:.14RA955,0.1379713,0.1PR2R11,0.1193481,0.1111041,
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$ 0+.1034RR1,0.09£48455,0.0R99275,0.083IRR99,N. NTRP93N,

$ 0.073100R,0.06R260T5N.063P002,0.059€£413,0.0557704,

$ 0+.0521687,0.04PR153,0.0£5691%,0.042T7803,0.0400660,

$ 0.0375343,0.019797650.00319&2,0.00099647
DATACFNTARCIILI=PO, 1041100051205 14005 1R000s¢35.A405,

8 2A675,¢521000,12045150e518003¢5139e6335069354677
DATA(FDTAR(!)’ 12105, 119)/5¢580¢575¢ 216525305 =48305~2%.,

$ '25&:'39':‘95-3'90-0'?3-:"7-:‘100,
DATACFDTARCIILI=120,150)/¢03P5+ 0185 e NNREs0eysr 255,051,

$ 2654856:35512:.70,25.4N,00,5104F -6, 4.2F=6,2.TE~5,9.2F=5,

R 2ePF-A,5.6F 4,00 ,RebF=b,2.0F~5s1eaF-4,3.5F~-4,9.0F~4,"

$ 1e9F=3,0056e2F-5,11F=4,R.S5F~4,1.6E=3,4.3F-3,7.6F~3/
DATACFDTARCI)»1=1515164)/2c5 105 1022¢530,4451823..3414.,

$ AR16.,4833345366.,914.,18029,,1504.7
DATACFDTARC(IIS» T=16A5,P13371¢52273¢58¢5005¢1255¢25,e375,45»

$ 625,755 eRTS,1050.,23%eP5,04,4%05,00,3%0P,2%048,3%.6,

S 0esP%e2,2%0dsP%eb)eRs1es06s3%eP,P%0d8,3%. 6/
DATACFDTARCII» 122 145262371052 ¢53¢2584500541255,.255,4375,.95,

S e6P55e75,e87551ese14124061,.039,.038,.028,.03R,.05],

$ 2140546252265 :120,.057,e07R,.0505+0675091,¢1N05,.207,

S 15451775 0R754002,.071,5:08550955¢149,.095¢2165.113,

€ 2052,5,.052,.04h,.048,.0£2,.125,.2867
DATACFDTARCINI» Iz263,3013/1¢52¢353c24¢50e60+25,.51,

$ 2¢5456¢35512:.70525.405,¢924,.056,02,4%0.5.929,.04R,

$ «021,.00253%0¢589375,+05R,.039,+008,.001,+0003,0.,.889,

$ «064,.042,.005,3%x04/

DETACFDTARCI)L I=2302,340071452¢5302865065¢25,451,

$ 2454,6.35912:.70,75:4,.5R11,.007R»0Nk4Q,.0030,.0014,

$ 000350549794, .0079, -C'OF-R,.0037;.00”!:.0004;0-,.9‘77);

S eDOERS e N0EASDNSS, 0037500085002 97762,.0069,.0068,

$ +0051,5,.0029, .000(R,0./

DATAC(FDTARCIN,I=341,5,430)71000.51500.,5000.,10000.,
2000053000005 1e21¢552¢5s3094015¢0€as7esRe;,94,10.,
15¢220052505304535¢,5,40.,50.560e5T0¢sR0e390.2100.,
1505200e5¢e02,5e025.03,.065e0R,.1P54165,4205424,.30,
e35,¢7351¢3552eP55305,5:4,R.4,21655,90.,6%«90.,
Dese02,603,e062¢09:.13,¢175e22,e2R5:325622,.8R8,1.65,
JesSelhs10e5,23:580.,7%¥0er29%NeseORsels13,.147

DATASFDTAR(II I=A31,58521)1/420,.2485,4515494,1:.55,2:5,
JeBr5¢R,1353R.5,100,5%¥100:,10%¥0<,¢09,.1R5e315+49,
-7?:!.11.36’9-35;3-85.&.3.10-116.-?5-5’l00-.l00..
1200518562052 79¢375:505¢eRA51¢301e9252¢75,3.75>»
Se2,21¢51006,14%0605¢225e279¢34¢565+90:,1.38,2405,
2.8R53.95,12.,26./

DATACFDTASCI), 1=5PP44113/71000.515004,5000.,10000.,
20000.,30000¢51¢21¢5,2450051:156560rTe5Fe395100s
‘5"?0. l?s. '30. '35.’A0'.50l',\ﬂ. ’70. 'Rn. DOOO"OOQJ
1500520003 ¢e01 5,600,004, 009, .1A9eP85e335¢83,:52,.6%,

e TRITeT93e105¢2sRePy 12025, 170T7503ResRA,10D.,5%1000 0
DsseD2,eNA8,eNR,e15,422,032,0448,0656,5¢T79RE,P2:407,4.1,

vy NAMYNH

PN AN
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® Teds12:.5,20:5132¢572¢51006,6%1000s5¢N0,e0T5e11,015,
L 19/
DATACFDTARCIY S 1261207021/ eP552325eRs1.62P.R5,4.R,
L Tebs12:¢25530¢566.510D0e55%100:,10%¥0ese1s:P1s045.67,
S 1605,1:55,2¢235,4.01,70511.2,1Re2531.5,60.,120.,120.,
$ 12%0¢5014,022543450465064,1.1510T75+2:653e92504,7+6,
S 3400'60-0|4*0-n-??n.?ﬂ:-Sé;oSBp-F9a| 3s10952¢753.65,
$ 15.,47.7
DATR(FDTAR(I7:l=703'7l0)/95-;l?o-plsﬂon'ROop
S 195511565510/
DATACFDTARCIY» I1=711,T71RYIZ795.,120.,150.,1R0.,
$ 2.7R, 177,101,514/
DATACFDTARCIIS I=719,725)/ 1%0./
RETURN .
END
SUBROUTINE INPUT2( ISNUMR)
COMMON/ARRAYS/FD(250)
CONMMOAN/ARRSET/ZIC(S0) .
DIMENSION IDC(250), XTEMPCIO)» ITEMPICTIO), ITEMP2C10,10),
- STEMP3€10,10)
EQUIVALENCE ¢€FD,ID)
DATA XEXEC,XFNNR, XOPFR, XTARG/AHFEXEC, AHENDR, AHOPFR, AHTARCG/
DATA XBACK,XFNVI1,XSFAR, XSENS/AHRACK, aHFNV ], AHSFAR, 4HSENS/
DATA XBLANK,XTERR/ 4aH » AHTFRR/
ISNUMR=
NTEMP1=0
. DO 1 J=1510
1 XTEMP(.J)=XRLANK
READ S5,AAA, KSNUMB
S FORMAT(AA,6X,11)
IFCAAA.EQ.XEXFC)Y GO TD 15

PRINT 10 .
10 FARMAT(* EXFCUTE CARD MISSING CR AUT QF ORDFRx)
Ga Te 30

1S5 IFCCKSNUMBR.GT.0).AND. (KSNUMRB.LT.R)) GB TO 25
PRINT 20,XS\NUMR
20 FORMAT(* INVALIN SENSOR NUMRER--%, 12)
G9 TO 30
25 ISNUMR=KSNUMR
30 1SFT=5+1SNUMR
35 READ 40, XNAMF, IN '
A0 FORNMAT(AA,24X,12) .
11=0
IFCXNAME .FO . XFNDRY GO TO 200
IFCXNAMELFCJXOPFR)Y T1=1
IF(XNAMF .FO. XTARG)Y 11=2
IFCXNANE EQ. XRACK)Y 11=3
IFCXNAMF . FOXFNVTY 11z4
IFCXNAMFFO. X FRR)Y 11=z4
IFCXNAME FQXSFARY 1125
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IFC(XNAMFE .FN . XSFNS) 11=ISFT
IFCI1.NF.0) GO TA S0
PRINT A4S, XNAME
45 FORMAT(* INVALID DATA NAMF--%,A4)
3 TO 35
$0 IL20P=0
NTEMP1=NTFMP) +1
XTEMP(NTFMP] ) =XNAME
ITEMPI(NTFMPI )= IN
NTENMP2=0
i I1=2%]11-}
12=z2%11
J3=2%11+1
IIt=1CC11) -1
112=1CC12)~1
I13=1CC13)
: 60 1LOOP=ILOOP+}
s IFCILOOP.CT. IN)Y G@ T@ 35
READ 70, 1VAR,VALUE
1 70 FORMAT(RX, 12,F10.4) '
IFCIVAR.CGT.0) GA TO RO .
PRINT 75, 1VAR . .
75 F2RMAT (¥ VARIARLE NUMRER GUTSIDE RANEE OF DATA NAMEx,
$* ARRAY--%,12)
Ge TO &0
B0 IFC(IVAR.LE.C(II3-112)) G@ T@ 100
PRINT 90, 1VAR . .
90 FORMAT(* VARIABLE WUMBER GUTSIDF RANCE OF DATA NAME+,
$* ARRAY--%,12) a
GO 19 60
100 JJ=111+1VAR
NTEMP2:=NTFVP2+1
ITEMP2(NTEMP1 ,NTFM22)=TVAR
TFMPI(NTFMPL,NTFMP2)=VALUE
IFCIVAR.CT.C112-1113) GO TO 110
IDCJII=TIFIXCVALUE)
GO0 TO 40
i 110 FD(JJI=VALUE
G0 TO 60
J 200 PRINT 205, ISNUMR
i 205 FORMATCIX»/, 10X, *SFNSOR NUVMBER = %, 11,
§/751Xs* 1= VISUAL ORSFRVFR%,
4 8751X,* 2= FARVARD=-LOOKING INFRARFD*,
§/s1Xsx 3= ACTIVF C(ILLUMINATFN) TVU%,
$/,1X,% A= PASSIVFE (DAYLICGHT) TV«,
§7,1Xo% S= FORLARD-LAQAKING RADAR,MTI%,
£/,1X,% &= FARVARD-LOCKING RANDAR,NON-MTI%,
$/,1Xs% 7= SYNTHFTIC APFRTURF. RADAR®)
LOAP=D
210 LOOP=LAOP+Y
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PRI o)

215
220

225
230

240
245

IF(LOAP.CT.10)Y CB TO 240
IFCXTEVPCLANP)Y NFo XRLANK)Y GO TO 215

RETUFRN

IFCLONP.EN.1)Y PPINT 220

FORMAT(1X,7,1X,«NAMF  [VAR VALUF.*)
NN=ITFMPLLILENP)

D@ 230 J=1,NN

PRINT. 225, XTEMPCLOAP), ITEMP2(LAAP,J) s TEMPIC(LOOP,J)
FARMAT (1 X»24,3X,12,3X,E10.4)

CeNTINUF

¢Ge TO 210

PRINT 245

FORVAT (% MARF MODIFICATIONS THAN LISTFD*)
RETURN

END

SURROUTINF FLICGHTC(ISFNS, ISTYPE.FDG, IDS,FDS)
COMMEN/RLACKL /THETAK, THFTAV,PRID
COMMAN/PLOCK2 /M ,HP, SPD,SPL,SPC,SPP
COMMAN/GLACKI/ X, Ys XY, H,SP,SPLANCLO,ANCLT,DELTAT
COMMAN/BLOCKA/ X1 5 X225 X3, XA, X5,X6sXY1XYP?,XY35XY4,5NY5,XY6
DIMENSIEN FD2(20), IDS(20),FNSCP0)

CB8=.01745

Y=FD3¢1)

* HL=FD3(2)

100

SPRL=FD2(S)*}.6RT77R
IFCISFNS.CT.4) 20 TH S00
ANCGLD=FDALID)I*CR
SPD=FDAC A% . 6RTTTBXCOS(ANCLD)
SRI=FD2(R)

DELTAT=FN" (12)
XY2=HL/TANCANEILLD)Y
X2=SORT(XY2%XYP-Y%Y)
TEVMPI=ATAN(Y/X2)
XY1=SRI*CCSCANELD)
X1=XY1*%CNS(TEMPY)
IFCISFNS.FN.1) CO TO 300
IFCISTYPF.FEQ.?2) G7 TG 200
PHID=ANCGLD

HP=FD2(3)
SPP=FDO(T7Y%)1.6RT7T8
ANGLC=FDM(11)*CR
SPC=FNI(6)%1.6RTTTR*CAS CANCLC)
SR2=FDN (9

XYJeXY2

X3=x2

Xya=XY?

Xa=xo
XYS=SORT(SR24SP2 ~HL ®HIL)
XS=SORTCXYSEXYS-Y&Y)
X6=XS+(HL~NP)Y/TANIANCLE)
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200

205

210

300

400

500

600

T00PX=X4A

e renemm e o

XYASORT(XAeXA+YeY)

¢ T a00

CALL CHAVFRCISFNS, IDS,FDS, YsHL o XMAX, XMIN)

IF(XMAXCF. . X2) GO Ta 210

PHID=CATANCHL/ X2 )+ THFTAV/2.3/CR

PRINT 205,PHID

FORMAT(* DFPRESSINN ANCLF TO0 STFFP. PHID RFSET= %,
FSe?,% DFCREFS w)

PHID=PHID*CR

CALL CAVER(CISFNS,IDS,FDS,Y,HL,XMAXs XMIN)

XS5=XVAX

XYS=SORT(XS*XS+Y*Y)

SR2=SORT (HL*HL ¢+ YxY+XY5%XYS)

X6=X5

XY6=XYS

X3=x2

XY3=XY2

XazAMAX) (X2, XMIN)

XYA=SORT(X4%xXa+(xY)

HP=HL

SPP=SPL

SPC=SPL

ANGLC=00

Ga TO 400

CALL COVERCISENS, IDS,FDS, YsHL» XMAX, XMINDY

e T 210

X=X1

XY=XY1

SR=SR1

ANGL@=ACOS(X2/XY2)

ANCGLT=ANCLD

H=XY*TANCANGLT)

SP=SPD

RETURN

JIFCISENS.EQ.7) GO TO &00

CALL COVERCISFNS»IDS»FDS,Y,HL, XMAXS» XMIN)

XA=XMIN

XYA=SORT (X4%xXA+Y%xY)

XS =XMAX

XYS=SORT (XS« XS+Y*Y)

Go To 700

CONT INUE

XY=XYA

H=HL
ANCLO=ATANCY/X4)
ANCLT=ATANCH/XY)
SR=SORT(XY*XY*+H%xH)
SPeSPL
DELTAT=FDAC}?)
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120

ts50

155

200

210

21s$

230

250

RFETURN

END

SURRAUTINF CAVERCISFANS, 1DS,FDS» YsHs XMAX, XMIN)
FXTERNAL FUN)

COMMAN/RLOCK1/THFTAH, THFTAV,PHID
COMMON/BLACKS/ XOMAX, X1 MIN, VISMAX
DIMENSION 1IDS(20),FDSC(20) .
CB=.01745 !
IFCISENS.FR.1) G2 T 200 i
XMAX=H/TANCPHID~-THFTAV/24)

XMIN=H/TANCPHIN+THFTAV/2.)

TEMP1I=sTANCTHETAH/2.4)

YMIN=XMIN&TFMP1

IFCY.GT.YMINY GO T8 120

RETURN

YVAXEsXMAX*TFMP

IFCY.CT.YMAX) CO TO 150

XMINEXMAX~(YMAX-Y)/TEMP]

RETURN

¥=0.

PRINT 155,Y

FORMAT(* OFFSFTCY) GREATER THAN YMAX. SET Y= *,F10.4)
RFTURN .
VISMAX=FDS (1)

RMAX=VISMFAX

JCHMASK=1D0S (1)

IFCY) 210,220,230

Y=ARS(Y)

PRINT 215 :

FORMATC(* ONLY POSITIVE OFFSETS CONSIDFRFD, USED ABS. VALUF®)
Go TH 230

XMAX=RMAX

TEMP1=FUN1 (0. )*CE

XMIN=H/TANCTFV¥P1)

IFCICMASKeFCe0e ) XMIN=O.

Ge TO 300

1FCY.LT.RMAX) GO T@ 250

XMAX=0e

XMIN=0.

GO TO 300

XMAX=SORT(RMAXRMAX-Y*Y)

XMIN=0.

IFCICMASK.FR.0) G@ TG 300

CUFSS=ASINC(Y/RMAX)Y/CR

TEMP]EH/TAV(FUV\(FUFSS)*CB)

TEMP22Y/SIN(CUFSS*CR)

IFCTFMPL.LE.TFNM22) GO TO 260

XVAX=0.

XMIN=O.

Go TG J00
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PA0 CUFSS=CIIFSSesS,
IFCCUFSS«CT«90.) RIHIFSS=290),
TEVPI=H/TANCRINYI (GIIFSSIXCR)Y
TFVP2sY/SIN(CHFSS*CR)
: IFCTEVMPL.CT.TFMP2) GO TG 270
IFC(CUFSS.LT.90.) GO TO 260
XMINZO.
; G2 T4 100
’ 270 CALL APPRBXCCUESS, THETAD,IFAIL)
; ' TFMPI=FUNIC(THETAN)Y#CA
; TEMPI=H/TANCTFMPL)
. XMINSSORTCTFMPI+TEMP] =Y*Y)
' 300 XPMAX=XMAX
XIMIN=XMIN
RETUPN
END
SURRGUTINE APPROX(CUFSS,ANS, IFAIL)
; FXTFRNAL FUNF,FUNDF
! IFAIL=0
| : ANS=CUFSS
DO 100 1=1,50
TF¥P1=ANS
ANS =ANS = (FUNF CANS ) /FUNDF CANS))
TEVMP2=ARS(ANS-TF¥P1)
JFCTEMP2.LE«.1.E-4) RETURN
100 CONT INUE
' IFAIL=1
: RETURN
END .
FUNCT IOV FUNF (THETAD)
EXTFRNAL FUNY
COVMMANZBRLOCK2/PL»HP,SPD,SPL,SPC,SPP
CANMMON/BLOCKI/X»Y>XYsHsSR,SPHANGLA,ANCLT,»DFLTAT
! CR=.01745
THETAR=THFTADCR
TEMP1I=FUNIT(THFTAD) «CR
FUNF=HL/TANCTFMP1 ) -Y/S INCTHFTAR)
END
FUNCTION FUNDF(THFTAD)
EXTFRNAL FIN1,FUND
CAMMIN/PLOCK? /KL » HP» SFD, SPL»SPC,SPP
COVMAN/RLOCKI/Z Xy Yo XYsHsSRsSP»ANGLO» ANGLTS DELTAT
CR=.0174S
THETAR=THFTADY(CR
TFMPI=FUNT (THFTAD)Y%CR
FUNDF==HL*FUN2 (THFTADY*CR/SINCTEMP] Y% %2
$ +HL*CAS(THFTARI/SINCTHFTAR) ##2
) FND
FUNCTION FUNI(DPFCREF)
] FUNLE~. 0031 42 +DF CREF#DF.CREF +0 42309¢DFCRFE 12,9176
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110

120

130

140
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FND

FUNCTION FUN2 (DFCRFF)

FTIN?22-4 002RA=DECRFF+. 42309

END

SURRAUTINF. CEAMCISFNS, ISTYPF,FDN, ISTAP)
COMMAON/PLACKP /KL, HP, SPD,SPL,SPC,SPP
COMMAN/RLACKI /X, Y, XY,Hs SRsSPL,ANCLO,ANCLT,DFLTAT
CAMMON/BLACKA/X) s X2, X35 X0 XSs X6, XY 1 s XY25XY3,XYA,XYSsXY6E
DIMENSION FDN¢20)

1STOP=0

CR&=.01745

IFCISENS.CT.4) GO TG 200
ANCLD=FDOC10)*CRr

IF(XY.GT.XY?) GO TO 130
XY=XY*SPNXNFLTAT

TEMPI=sATANCY/X2)

X=eXY*CASC(TFVP1)

HEXY*TANCANCGLT)

IF(XY.LE.XY?) GO TO 120
TCO=(XY-XY2)/SPD

X=X2+SPL*TCO

SP=SPL

H=HL

XY=SORT(XkX+Y¢®Y)

ANGLe=ATANCY/X)

ANGLT=ATANC(H/XY)

SRzSORT(XY*XY+H%xH)

RETURN
IFCLISFNS<FO« ). OR-CISTYPE.ER.2)) GO TO 200
ANGLC=FD2(&)*CH]

IFC(X.CT.X5) €2 Ta 140 .
XxX+SPL*DELTAT .
IF(X.LF.X5) G2 TO 110

TEO=C(X-X5)/SPL

XxX5+SPC*TCG9

SP=SPC

HeHL -SPC*TCN+«TANCANCGLE)

IF(X.LF. X6 CO TQ 110

TCO=(X-XK)/SPC

XeX&+SPP*TCGO

SP=SPP

H=HP

G3 T8 110

IF(X.CT.X6) CO TO 150

XeX+SPC*DFLTAT

SP=SPC

HuH-SPC*NFLTAT*TAN(ANCLC)

IF(X1FaXA) CO TO 110

TCA=(X=-XAI/SFC

XeX6+SPP¢T(CN
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150

200

10
20
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SP=SPP

HeHP

GO 10 110
X=X+SPPxDFLTAT

Go T 110 .
X=X+SPL*DELTAT
IF(X.LFXS5) GO TA 110
1sTOP=1

Ge Te 110

FND

SURRAUTINF SFARCHCISENS, ISTYPE, IDT.FDT»
SFOEVT,,FDTS,P?)

COMMON/BLACK] /THF TAH, THETAV, PHID
COMMAN/OLNCKI/ X, Y XYsHs SRy SP»ANELA, ANCLT,DFLTAT
COMMON/BLOCKAZ X1 s XD, XA, X85, XS XA XY 2 XY2» XY XY A5 XYS» XYE
COMMAN/RLACKS /XPMAX, XTMIN,VISMAYX :
COMMON/BLOCKE/ALPHAR, ALPHAL, ALPHAV

DIMENSION IDTC(2N),FDT(20),FDEVT(20).FDTS(20)

F(D1,D2)=2 . %ATAN((=D1-1.+SORT((D1+1)%%2+D1%D2%D2)>/(D1+D2))
CP1=3.1415%

DTX=FDT(1)

DTY=FDT(?)

DTZ=FDT(3)

NT=IDTC(D)

TSPACE=FDT(10)

DSX=FDTS(2)

LSY=FDTS(3)

ANGTC=CP1/2. =ANGLT v

TANGTC=TANCANGTC) '

IFCANCLOLE. CATAN(DTY/DTX))?> GO TO 10

TEMP1=S INCANGLO)

DTXX=DTY/TEMPI

A 1o 20

TFMP1=CASC(ANGLY)

DTXX=DTX/TFMP1

TEVMPI=TANCTC*TANGTC

TEMP2=(DTXX+DT2/TANCANGLT)Y)/H

ALPHAV=F(TEMP1,TFNMP2)

ALPHAH=2 . *ATANC((DTX*S INCANCLIY4DTY*CASCANGLA)Y I/ (2. *SR))
ALPHAL=2. *ATAN((DTX*CASCANCLA Y *SINCANCLT )Y+
$ DTYXSINCANGLO Y *SINCANGLTY+DTZ*COSCANGLT ) I/ (2.%5R))
JECXLT.X4) GO TO 250

AT=DTX*DTY*SINCANCLT) +
s COTX¥DTZ*SINCANCLAY+DTY*DTZ%COS CANGLO ) 3*CBS CANGLT)
AT=AT*(NT+(NT=-1)«TSPACF/DTX)

IFCISFNS.FG.1) GO T2 100

IFCISTYPF.FO41) PHID=ANGLT

PHIC=CP1/2.~PHID

TPHIC=TANCPHIC)

IF(NSX.LF.0+) GO TO 30
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40

50

100

200

' 250

270

L

10

PO
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TENPL=TPHIC«TPHIC

TFMPP=DSX/H

BETAV=F(TFP1,TEMP?)
IF(RAFTAV.LT.THETAV)Y €O T@ a0
RETAV=THETAV |

IFLDSY.LF.0e) GO T SO
BETAR=2 . *ATAN(DSY/ (2. *SR))
IFC(BETAH.LT.THFTAK)Y GO TA &0
RETAKR=THFTAH
OVEGAZRFTAHX (S IN(PHID+PFTAV/2. ) =S INCPHID-BETAV/2.))
SRPHID=H/SINC(PHID)
AS=OMEGA*SRPHID*SRPHID

G0 TO 200

YLOC=FDTS(2)

TEMP I =X2MAX+SORT(XPMAXEXPNAX+ Y Y +HEH)

TEMPR2=XIMINASART (XIMINEXIMINAYRY+HEH)
ASEHAWLACHALOAC (TEMPI/TEMP2)
ARATIGA=AT/AS

G=FDEVT(6)

* TEMPL=CT00/7C)*ARATIG*DELTAT

IFCTEMPL.LT.1E0.) GC TA 270

P?2=1.0

RETURN

P2x1.=-FEXP(~TEMP1)

RE.TURN

END

SUBROUTINF LOSCISFNS, ISTYPF, IDEVT,FDEVT,PLES)
COMMAN/TARLFS/FDTAE(T2S)
COMMAN/TARSETZICT(SM)
COMMAN/RLACKIA/ X, Yo XY H»SP,SP»ANCLO, ANCLT»DFLTAT
COMMON/RL@CKA/X);X?:XS;XA.XS:Xﬂ.XYI.XY?.XYS:XYG.XYS.XY&
DIMENSION IDFUT(20)3),FDFVT(20)

IF¢X.LT.x2) G0 TN 3%

CB8=.01745

ICFLAS=1IDEVT(3)

ANGLM=FDFVT(2)Y*CR

RAT1OVM=FDFVTC(])

PNMASK=1.0

IFCASINCH/SRY.GT.ATANCRATIOM)) GG TO 10
PLOS=0.

RETURN

JFCANCLM.,LF.0.)Y GO TQ 20
PNMASK=PNMASK* (1. ~FXP(-ANGLTZANGLM)Y)
PCFLOS=1.0

IFCISENS.CTe4) GO TO 30

IFCICFLNS.EC.N) GO TO 30

ZENITH=ANGLT/(CR490.

JJ=ICT ()

NX=ICT(S5)

I XeJJ
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25
30

35

40

S0

60

70

1Y=IXeNX

IFCH.LF.5000.) GO TA 295

JI=ICT(T

NX=ICT(8)

I1X=JJ

1Y=IXeNX

CALL INTFRICFDTARCIX),FDTARCIYI»NX,ZFNITH,PCFLOS)
PLAS=PNMASK+PCFLOS

RETURN

PLAS=1.0

RFTURN

END

SUBRGUTINF INTFRICXX, YY,NNsX,Y)

DIMENSIAON YYC1),XXC1)

Y=YY(1)

IF(NN.F9.1) RETURN

DO §t K=1,NN

IF(X.LE.XX(K)) GO TO 2

CONT INUE

Y=YYCNN)

RETURN

IF(K.FO.1) RETURN

Y= COX=XXCK=1)I7(XXCKI=-XX(K- 1)))¢(YY(K) YYCK=-1))+YY(K=-1)
RETURN

END )

SUBRAUTINF FOVCISFNS, ISTYPF,FDTS,PFQAV)
CemMMeN/BLACKI/THETAH, THFTAV,PHID

CONMMON/RLOACKI/ X5 YaXY>Hs SRy SP,ANCLA, ANCLT,DFLTAT
COMMON/BLRACKA/ X1 X2, X3sXA» XSsX6sXY1sXY2»XY3,XYA,XYSsXYE
DIVMENSION FDTS(20)

CPI=3.14159

SIGX=FDTS(5S)

SICY=FDTS(6&)

JIFCISFNS.FO.1) €0 T 100

IFCISTYPE.EQ.2) CO TO 100

IF(X.LT.X4) GN TO 100

ANGTC=CP1/2.~-ANCLT

IF(SIGX.CT.0.) GO TO 40

PFOVX=1.0

GO TA SO

X =2, «SR*TANCTHFTAH/2.)7(2.R828428«SI1(X)
PFAVX=FRRFUNCX!)

IF(S5I1CY.CT.0.) GO TA &0

PFOVY=1.0

e Te 90

JFCCANCTC+THETAV/2)3.LT(CPI/2.)) CO TO T0
PYi=.5

GO TO RO .
XLI=H* (TAN(ANCTC+THFTAV/2.=TANCANCTC)YIZ (2. 82R4?8*SICY’
PY1=.5*ERRFUN(XL1)




PPy SO

s ianeaiienath

(g

PP -

oy

80 XL2sHa(TANCANETE Y ~TANCANCTC=THETAV/2,))/7(P.RPRAPRESIGY)
PYPu.S#FRPFUNIXLD)Y
PFOVY=PY1 +PY?
90 PFQAVzPFOVX*PFAVY
RFETURN
IOO PFQV'lOO
RETURN
END
FUNCTION FRRFUNCX)
Cxtl. 1237914709551
ERRFUN=~1.FS0
IFCX) 6,1,1
1 X2eX%X
IF(X2.LT.180.) GO TO® 10
DENS=0.
Ga TO 11
10 DENS=C*FXP(=-X2)
11 IF(X-2.25%) 4,4,2
c COMPUTE KRRFUY USING A CONTINUED FRACTION FXPANSION
2 Nz=76./X-4.
AP =XPH(XP+4.5)+0.
AD=XA(XPH(XP+T.)4R.PS)Y
Bl=X¥(X2%x(X2+5.)+3,75)
B2EX2# (X2#(X24T7+5)+11.P25)+1.87S
T=3-
D8 3 1=3,N
AJ=X¢AP+T*A Y
Al =A2
A?2=A3
B3=X%B2+4T+B1 ]
R1=B2 ot
B2=B3 :
3 T=T+.5
CERRF=DENS«AJ/ (D, +R3)
ERRFUN=1.-CFRRF
. RETURN
c COVPUTE ERRFUN FROM THE MXLAURIN POAWER SERIES
A N=f]e5%X+S,
TeS.
ERRFUN=X*({.-X2%(3.33333333333333F-1=-X2%

& Cel=X2%(2,38N0523ROISPIBF-2-X2%4. 629£6P962962963F-2))))

YEXEXDEX2AXIAXO /D £
DG 5 1=2,N
Yo oX2% (P AT =1 IRY/ (THCP.xT+14))
ERRFUN=zFRRFUN+Y
S TeTe+l
FRRFUN=C+FRRFUN
CFRRF=1.-FRRFUN
& RFTURN
FND
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SURROUTINF ATMAS(FDT,FDR, IDEVT,FDFVT, IDS,FDS, ISFNS,
STAT,CA,CM)

COMMAN/TARLFS/FDTARCT2S),

COMMRN/TARSET/ZICT(SD)Y
COMMON/BLOCKI/THFTAR, THFTAV, PHID
COMMON/BLOCKA/ X5 Y, XYsHsSRySPLANCLALANCLT,DFLTAT
DIMENSIOAN FDT(POY,FDR(203, IDFVT(20),FDEVTL(20),
SIDSCP0),FDSC20)

VG=FDFVT(4)

IFCISENS.FQ.2) GO TH 200

RT=FDT¢4)

RB=FDB(1)

CI=ABSC(RT-RRI/ZAMAXI(RT,RB)

TEMP1=.001%H

TEMPI=« 44/ (TFMP1+142)¢ e S6%FXP(=« 08*TEMP1)+.073
VS=VG/TEMP Y

IFCISENS.FO.1) XLAMDA=FDSCA)

IFCISENS«FO43) XLAMDA=FDSC(15)

IFCISFNS.F0.4) XLAMDA=FDS(15)
SICGMA=(3.912/(VUS+A0T,.) I (XLAMDA/Z55)
IFCISFNS.FR.1)Y €GO TO S

GANMMAT=FDS(9)
IFCISENS.EQ.3) Cn TA
TAT=EXP(-SICMA%XSR)
ITAT=1DFVTC4)
IFCITAT.FO.1)Y G TG 300
ICLOUD=IDEVT(1)
RTE=FDFVT(1)

TEMPLI=.2

IFCICLAUD.EN.2)Y TEMP1=.6
IFCICLOUD.FQ.3) TEMPI=1.
ZK=TEMP1/RTE
TEMP1=1.4Z2K%(1.-TATI/TAT
CA=CI/TEVPI
IFCISENS.FC.1) RETURN
CM=CA/(2.-C1)
CM=le={1e~-CMI*%CAMMAT
RETURN

GAIN=FDS(19)
ISTYPE=INS (1)
IFCISTYPF.FC.1) PHID=ANGLT
TEMPI=PHID-THFTAVY/?.
TEMP2=PH 1+THFTIV/2.
SRMIN=N/SINETFMPL)
SRMAX=H/SIN(TFMPD)
ZMINz=2. «SICMARSRMIN
ZMAX=2. *SICMASRMAX
TAT=FXP(-2ZMAX)

JU=ICTC1)

NX=1CT(2)

100
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200

300

IX=JJ

TIY=IX+eNX

CALL INTFRICTDTARCIX)ILFNTARCIYI,NX,ZMIN,F22MIN)
CALL INTFRICFDTAR(IX),FDTARCIY)I,NX»ZMAX,FPZMAX)
XNA=C(CAINASICMAXSPMAX X 25) %
[ 3 (SRMAX/SRMIN*F2ZMIN-F2ZMAX)
XNT=XNA+RT*TAT

XNB=XNA+RP+«TAT

*CA=ABS (XNT/XNP=1,)

ca TG &0

RH=FDEVT(S)

DFLTR=FDR(2)

TEMP1=.00013%H

TEMPI=C1 . /TFNMPIY%(1.~EXPC(-TEMP1))

TEMP2=. 00028 «H '
TEMP2=C1./TFMP2)Y% (1. ~-FXP(=-TEMP?))
X¥WQ=1e4324RHXEXP (L OASP+(NFLTR-273.))

TEMP2=( 27X TFNMP2 )/ (VC*EL.0TAI+. 01 T*XVE*TEVP]
TAT=FXP(-TFVMP2xSR*.001)

RETURN

IAZIM=IDEVT(S)

HH=H

SR1000=.001*SR

BMAX=AMAXI(RT,PR)

ZENITH=ANCLT/.01745+90.

IFCIAZINM.FO.2) GO TG 350

JJ=ICT(31)

* NX=ICT(32)»

aso

NY=ICT(33?

IX=JdJ

1Y=1X+NX

1Z=1Y+NY

CALL INTFR2(HH,SRION0O,FDTARCIX),FDTABCIY),FDTAR(CIZ),
® NXsNY,DPP,XXXX,NX)

JJ=ICT(37)

NX=ICT(38)

IX=JJ

1Y=1X+NX

CALL INTERICFDTARCIX)»FDTABCIY)I,NX,ZFNITH,RF)
G@ TO 340

JJ=ICT(34)

NX=ICT(35)>

IX=JJ

1Y=IX4NX

1Z=1Y4NY

CALL INTFR?2 :HU,SRIOO0,FDTARCIX),FDTARCIYY,FDTARCIZ),
§ NX,NY,DPR, XXXX,N¥Y)

JJI=ICTCa0)

NX=ICTC(41)

I1X=J4J
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] 1Y=1X*NX :
CALL INTFRICFDTARCIX), FNTAPCIY)»NXo»ZFNITH,RF)
b 360 CA=CI/(1.+DPR/(RMAX4RF))
G3 TO SS
END R
. SUBRAUTINF VISOR(FOT,FDE. IDFVT,FDFVT.
! : $1DS,FDS,P3D,P3R)
CAMMON/RLACKI/ X5 Y5 XY, H, SR, SP,ANCLA , ANCLT,» DFLTAT
; COMMON/RLOCKA/XT X2, X3, X445 XS X6 XY 10 XY2sXYI o XY A5 XYSs XY6
COMMAN/BLACKAZALPHAH, ALPIHAL , ALPHAY
DIMENSION FDT(20),FDRCP0), IDFVT(20),FDFVT(P0), o
$1DS(20),FDS(20) i
I1SFENS=1 |
THFTA=.R . :
CR=.01745 . 3
XK1z.0265
XK2zeP4
XK3=. 44
XK4=1.6
CT=XKI+THETA*+XK2 + ( XKI*THF TAX*XKA)/
€  C(CAMINICALPHAF, ALPHAVI*A0. Z/CRI*<D)
CALL ATMAS(FDT,FDR, IDFVT,FDEVT,XXX,FDS, ISENS,
; EXXX,CA,XXX) )
; TEMPI=CA/CT
IRCTEMP1.LT..05) GI T@® 90
IFCTEMPL.LT-1.) G2 TO 40
AK=.43

. GO TO SO
A0 AK=-.57
. SO TEMP1=4.2+((TFMP1=1.3%xP)
b
h

P3D=57+AK*SERT (1. -EXP(-TFMP1))

A=3.

R=2.9F -6

1 IF(X.CF.X2) CN T2 55

4 VALPHA=0.
Ga T 60

55 VALPHA=(SP+«SORT(H*H+Y*Y)/(SR¥SR?)»/C8

60 TVA=(A+BXx(VALPUNAL%]))I/P.
TEMPI=((AMINI (ALPHAM,ALFHAVY%60./CRI/TVAI %2
IFCTEMPI.LE3.2) GO TO 100
TFMPI=((TEVP1=-3.2)%%2)/11.
IFCTEMPILT.1RB0.) GO TQ 70

k P3R=‘-°
RFTURN

70 P3R=1.-EXP(-TFMP1)
RETURN

90 P3D=0.

b 100 P3R=0.

] RETURN

FND
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100

110

120
130

140
150

160
170

310

LR e L R i Lt SEESTI RIS e TR

SUBPOUTINE FLIRCFDT,FNR,FNFVT, IDS,FNS,P3D,P3R)
CAMMAN/RILACKI /THFTAH, THETAV, PHID
COMMON/RLNACKI/ Xs Yo XY, H, S SP,ANCLNLANCLT, DFLTAT
COMMAN/RLOCKA/ALPHAN, ALLPHAL, ALPHAV

DIMENSION FOTC20), DR(20I>FDFVT(PQ),
€I10SC20).FDSC20)

ISENS=2

DELTB=FDR(2)

EMMB=FDR(3)

DELTT=FNT(5)

EMMT=FDT(6)

G=FDEVT(6)

ZK1=FDS(S)

ZK2=FDS (&)

CALL ATMOSIXXX, FDR, XXX, FDFVT, XXX XXX ISENS,
STAT» XXX, XXX)

ANV=AMINT (ALPHAR, ALPHAL)YZAMAXT (ALPHAN,ALPHAL)
IX=1 :
TEMPI=0. .
XN=2 «THETAYZAMINT (ALPHAH, ALPHAV)
IFCXN.GT«500.) C2 T9 320

IFCLX.NFE.2) G2 TG 110

xNgdo*xN

IFC(XN.CT.500.2 C7 T@ 320

G8 TO 130

1F¢(XN.CT.300.3 GA TA 120

SNRT =6+ 1 REFXP (= 00252%XN)

GO TG 1S5S0

SNRT=2.90176-.002+(XN=-300.)

€60 T 150

JFCXNCT.300.) GO TO 140
SNRT=R2*EXP(~, 002 4R*XN)

¢GQ TO 150

SNRT=3.89671-~.002+(XN-300.)
SNRT=SNRT* (1«4 .00E%CkE)

IF(XN.LT.100.) CO T2 160

SNMRT =36 ~¢ DD2%XN

Ge 19 170 L

SNVRT =S~ - ﬁ?? * XN ‘
KMRT=ZKIAFXP(ZK2 %« XN)
TDIFF=ARS(DFLTT*FMMT-NFLTR+FMMR)
SNRD=(SNVMRTATDIFF4TAT/XMRTI* ( (DELTB®*F¥MB/300. Y%%3 )%
$ SORT (147 C¢T«%XNV))

SNR=SNRD-SNRT

IF(SNR.LT.5.> GO TQ 310

TEMPI=1.0

GO TG 320

TFMPIz=1. ~-FRRFIUNCANRS(SNRI/ 141421 4)
TEMPI=.5«TFVPY

IFC(SNR.GT.0e) TEMPI21,.=-TFMP}
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320
330

390

IFCIX.FP.2) €4 T0 390

P3D=TFNMP]

IFCTEMPI.LE.0.) GO TG 390

1x=2

€2 T3 100

P3R=TFMP|

RETURN .

FND

SUBRGUTINF TV(ISFNS,FDT,FDR, IDFVT.FDEVT,
$1DS,FDS, IFBV,PaN, PIR)
COMMON/BLACK] /THETAH, THFTAV, PHIN

COMMAN/RLOACKIZX, Y, XY,H, SR, SP,ANCLASANCLT,, DELTAT

COMMOAN/RLACKAZ/ALPHAH, ALPHAL » ALPHAYV
DIMENSION FDT(20),FDB(20), IDEVT(20),FDEVT(20),
$IDSC20),FDS¢20) °

ASPECT=FDS¢1)

BAND=FDS(5)

DIAG=FDS(6)

FNUM=FDS (4+1FAV)

GAMMATzFDS(9)

XFC=FDS(11)

XI=FDS(12)

XITMAX=FDNS(13)

XIP=FDSC14)

XLAMDA=FDS(15)

XNL=FDSC14)

XNR=FDS(17)

GT=FDPS(20)>

RTE=FDEVT(1)

G=FDFVT(6)

" CALL ATMAS(FDT,FDNB, IDFVT,FDFVT, IDS,FDS, ISENS,

$TAT, XXX,C™)
EAREA=ASPFOT*DIAC=DIAG/ (1. +ASPFCT*ASPFCT)?
RESPON=1 0«2 ((ALACINCXI: -ALACGIDC(FARFA) Y/ CAVMMAT
] =ALDGCI0CATA%XFC:)

1IFLAG=0

IFCISFNS.FO.3) GO T2 10

ICLOUD=1"FVT(1)

TSUNAN=TL S VT(2)

TRANSNM=FDSC10)

CFAC=1.

IFCICLOUDLFD.2) C7AC=3.1635

JFCICLOUD.FDR.3) CFAC=10.

HS=595.

IFCTSUNANLFO.2) H3=465.

IFCISUNANCFD0.3) HI=24S5,
XICON=RESPOIN®HS+RTF*TRANSM2TRANSM/ (4. *CFAC)
G TO 20

10 POUT=FNSCIRY

ASTR=THFTAV*THFTAK
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20
30

40

SO

$S
60

too

(PN W P - e Snbia, P TRy

IFCISENS.FR.3) ¢ T 30 -
XJAVE=FAREA+ (X ICON/ (FNUNMEFNUM) I« CAMMAT

Ga Ta a0
XICON2=RFSPONYRTF*PAUT*TATATRANSM/ (4. *+ASTR*SR«SR)
XIAVF=EARFA=(XICOND/ (FNUMEFNUIM) )« xCAMMAT
IF(XIAVF.LR. (. RSEXIVAX)) GO TO S0
FNUM=1.414214%FNUM )

IFLAG=1

G% TO 20

IFCIFLAC.FN.0) C3 TO &0

PRINT 55,FNUM

FARMAT (% TUPF SATURATION, NEW FNUM=z #%,F5.2)
XNAISFE=XIP:XIP/(2.*BAND)
XF=SORT(XMLAXNR/ (1. 41421 4*ASPECT))
XNOE=]+24%XF ’

XNFT=z<31 *XF .

XNEL=545.%*DIAG/ (XLAMDAXFNUMKSORT (1. +ASPFCT*ASPECT))
XNOL=3« 6A%XVFEL

XNV=AMIN ] (ALPHAH, ALPHAL )/AMAX1 CALPHAH, ALPHAL)
IX=1

TEMP1=0.

XNz2. «THETAV/AMIN (ALPHAH, ALPHAV)
IF(XN.CT.700.) GO TO 320

IFCIX.NE.2) CO TO 110

XN=4.+%XN

. IFC(XN.CT.700.) GA TB 320

110
120
130

140
150

210
220

GG TO 130

IF(XN.GT.A0N, Y G3 TO 120

SNRT =6+ 1 R*FEXP(~.N0252+XN)

GO Te 150
SNRT=2.90176-.002%(XN=-300.)

GO TO 150

IF(XN.GT.300.) GO TO 140

SNRT =B« 2*%FEXP (= 002 48%XN)

GO T2 150
SNRT=3:.R9671 - 002« (XN=-300.)
SNRT=SNRT®(1.+.003%C*G)

INFT=CXN/ CXNVXNET ) ) «%2

ZNEL=(XN/ CXNY+XNFL ) )Y k%2
PS1Y=SORT(1.+ZNET®ZNEL)
GAMMAY=PSIY/SORT (1. +7NFL+2.%ZNET)
IFCXNGT«(XNAE/3))Y GO TO 210
BETAT=C(.3%XF/XN)*ERRFUNC3. XN/ XE)
GO TO 220
BETAT=C(XF/XN)* (. 0ORA+.P33+ERRFUN (2. AS¥XN/XE))
IFC(XN.LF.10.) GO TO 240

IFCXN.CT.XNOF)Y GO TO 250

" l=-1

225

RSOF=0.
1z142
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XIN=T*XN

IFCXINGCTXNAF)Y €A T2 240

PHRIX=XIN/XNAL

RLNzZ . €37+ (ACASCPHIX)-PHIX*SCRT (1. -PHIX*PHIX))
IFCXIN.GT. CXNAE/3.)) GO TO 230
RSOF=RSOF+CRI [ %RLN*EXP( =4+ A« XIN®XIN/CXFXE)II/CIx 1)
¢e T@ 225

£30 RSOF=RSOF+ (e 63THRLN*EXP (=3« % XIN*XIN/CXEXXE)23/L0]1%]1)

GA TO 225

240 RSOF=1.0

ce T@ 260

250 RSOF=0.

GO0 T 320

P40 SNRD=(2.*RSOF*CM*RT*XTAVE/ XN)I*SORT (. 1 ®*XNV/ (ASPECT*

] PSIY*(CT#CTH*BFTAT*GAMMAY*X IAVF %1« AE-19+XNAISE)))
SNR=SNRD-SNRT

IF(SNR.LT.S.) &9 TG 310

TEMP1=1.0

GO TO 320

310 TFMP1=1.-FRPFUNCARS(SNRY/1.4142]14)

TEMPl=S5«TEMPI
IFC(SNRCT«0.) TEMPI=1.~TEMPI

320 IFC(IX.FC.2) GO -T? 350

IFC(RSCF.CT«0.) G2 TG 330
pP3D=0.
P3R=0.
RETURN

330 P3D=TEMPI

1X=2
GO TO 100

350 1F(RSOF.GT+0¢) GG TG 390

P3R=0.
RETURN

390 P3R=TEMPI

an

[ERLICTP2 TS

RETURN

END :

SUBROUTINE SENFLRCISENS, IDT.FDT,FDB,FDEVT,

$ FDTS,1DS,FDS,P2,P3D,P3R)
COMMON/TAPLES/FDTARCTI2S)

COMMON/TARSFTZICT(S0)
COMMON/RLOCK Y Z/THF TAH, THFTAV, PHID
COMMAN/RLOCKIZ X Yy XYsHy SRy SPHANCLN»ANCLT»DFLTAT
DIMFENSION IDTC20),FDTC(20),FDR(20),FDEVT(20),

$ FDTS(20),1DSC€20),FDSC25)

CPI=3.14159265
C2e.304R
C3=1.689
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Ces.0174S

SNDB:O. .

VC=0. .
NT=IDTC1)

PN=D.

VRT=0.

vB=0.

G=FDEVT(S)

VTT=FDT(12)

C= 3.F 8
H=H%xC2
VG=SP/1.6R7778
GOsFDS(2)

PRFeFDS C4)
PX=FDS(5)
FLAMDAZFDS (&)
wWS=FDSCT)
PRIM=PHID-THFTAY/?.,
VVeFDFVT(7)
TAUPY'=FDSC12)
TAUPI=FDSC12)

" TAUP2=FDS(14)
VF=FDS(15)
VPRF=FDS(16)
CAS=FDSC12)
ISEASzIDS(1)
DTX=FCTC1)Y%CP
DTY=FDT(2)+C2
PSI=FDT(11)%C8
XXXX=0.

WP=FDE(S)

. GG = C. .

PNR=FDS(3)

C SELECT DAND
IRAND= {
IFCFLAMDALT.(.0PS))IRPAND=?
IFCFLAMDA.LT.(.0125)) IBAND=3
BANDE= |RPAND

C COVERAGF
YeYsC?

Cc
PIDTO.
X=XeC?

a0

GEONMETRY
SReSReC?
PHI=ANCLT
. DCY=SReTHF TANM
! ] DGX=C*TAUFV/ (2.+COS(PH]))
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TSPACF=FDT(10)«C?

RNJC =NT

OCMIN=AMINI(DEX, DY)
RNJCI=DCMIN/(NT«C(TSPACF«DTX))
RATSIF=AMIN] (NNIC,PNJCY)
SIGFACzAMAX1(1.,RATSIG)
XTE=AMINI(DTX,DEX)
YTE=AMINIL(LTY,DGY)

AG=DCX*NCY

ATE=XTFE*YTF

ABE=sAMAX1 ((AG=-ATF)Y,N.)
TEMP1=CASC(PHI)%w»?
TEMPI=SNRT(SR*SR*TEMPl ~Y%xY)
ALPHA=ATANZ (Y, TFMPY)
VRT=VTT*CASCPHIY*CASC(PSI~-ALPHA)
TEVMPI=SIN(PHI ) %%?
TEMP2=SIN(PHIM)Y*%D
TEMPI=SORT(CASC(PHII)
TEMPA=SORT(CASC(PH1IM))
CAF=ROXTFMPR2*TEVPI/(TFMPI*TENMPA)

C RFSOLUTICN GEOGMETRY

100

110
120

130

140

AG1=AC
ABEI=0.

IFXABE.EQ.0.)CO TO 200
DX=AMAX1(DEX,DCY?
DN=AMIN1(DGX,DCY?
IF(DXLE.VP) GO To 200
IF(DN.LF.¥P) GO TQ@ 110
APEVP*(DX+DNI/2.

GO TO 120
AP=DN*(DX+t'P) /2.
AL=AMAX1 C(CAG~AP),0.)
Fi=1.0

TEMPL=F

Fi=F1/TEMP)
Al=AP+F 1 %AL
IFCATF.CT.APY CO TO 130
ABE1=A) -ATF

GO TO 140
ATEL=ATF-AP

ABE1=A| -F1*ATEL=-AP
ACGt=F)+pC

C RADAR CRASS SFCTION

200

TEVPI=SINC(PHI)

AT=DTX4DTY

1=6+1RAND
SICTF=FDT(I)*(3/FLAMDAY**.]
SICTF=10.xALOGIOCSICTFI+PHI/Z(CR*15.)
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210
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222

o
c

c

o

c

TFMPS=PS .
IF(PS1.CT..TRSA) TFMPSeP1/2.-PSI
SICTErSICTF~5/745,«PS1I/CR
SIGTE=10.%%(SICTF/10.)
SICTF=SICFAC*SICTF

TRVP2=AC/AT

IFCTEMP2.CGF.1.) 0 T 2?0
SIGTE=SICTEXTEMP2

PHI=PHI/C8

JJ=1CTC10)

NX=ICTC(11)

NY=ICT(12)

1X=JJ

1Y=1X+NX

1Z=1Y+NY

CALL INTER2(PHI, thn'FDTAF(IX);FDTAP(IY)pFDTAP(IZ):

$ NXsNYLSICNT, XXX, NX)

SICRI=10.%«x(SICBI/10.)
PHI=PHI*CS

SICRF=TEMPI *CAPF12SIGRL)
SIGC=TEMPI*(AC1*SICR1)

CALL ATTENCIBAND,CAS,H, ISFAS,PHI, TAULR)
TAUARtl-/(lO.t*(TAUAR/lOo))
PNB=0.

C RECEIVER POVER

TEMP3=4*CPI+*CPI*SR%SR

PDA=TAUP1 *PX*xCAF«TAUAR*CPI/TEMP3
PRTT=SICTF*PD9

PRBT=S ICPF *PDO

PRRB=zS ICG+PNN

TEMP1=TAUP? «CAF«TAUARXFLANDAR*2/ (4. «TFFMP3)
PATT=TEMP1*PRTT

PART=TFVMP1xPRRAT

PARB=TFWVP) +PRRR

TFVMPI=THFTAH%PRF / (WS*CR)

TFMP1=SORT(TF¥P1)

PTT=TFVPI*FATYT

PTB=TFMP1 «FART

PRB=TEMP1*FARR

SNRAT=(PTT+PTR)/ (PRR+PNR)

IFCISENS.FC.6) GO TO 361

C CLUTTER FREQUENCY
c

VR=0.

330 TEMP1=SINCPHI)
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TEMP2=COSC(PHT)

TEVMPA=S INCALPHA)

TEMPAzC S CALPHA)
VVY=CoXCRA&UCKTALIPUETFMPAYTFMP I %« 3«C/(TFMP2%FLAMDARK)
wWx= C?tcarvr*THFTAHtTEMP¢/FLAMDC

Vi=2. ¢VU/FLANMDA

VS=FDS(T)I*CR/(SNRT(2.%CP1IYXTHF.TAH)
VC=SOPTI(VVYEE2+UUXX 424UV # k2 +URSE24YSk%2)

CLUTTER ATTFNUATION

VT:SORT(VP**?OVF1*9¢vPPF*t9)
UTH=FNS(23)
VB= FLANDA*pRF/(?.#CStCQ)
IFCC2.xVTH).LT.VR) A TH 333
PRINT 332,X%,Y
332 FOPMATC1X,3SHTHRFSHALD SPFFD IS GRFATFR THAN 1/2,
$12H BLIND SPEFD,SXs2HX=E12.5,7X,2HY=F12.5)
P3D=0.
G2 TO 370
333 FNI=(VRT-VTH)I/VE
N1=FN1+.00001
JFCFN1«LT«0.) Ni=N}~}
N1=Nt+]
FNi=N1
TEVPI=(VRT+VTH)Y/VR
IF(FNI.CF.TFMP1)Y CG9 T/ 334
P3D=0.
GO TO 370
334 FTH= 2-*C?*C3*VTH/FLANDA
* FMF = FDSC1)
IF CFMF) 9,7,9
7 FMF = 12,
PRINT ®
8 FORMAT(SX, 42HAN MF VALUE VAS NOT INPUT SO MF IS SFT=12.)
9 FII FMF/6.
FKK {e/7CtoeAlA «FTHx%:FIT)
FRT P.*C2 *C3 *VRT /FLAMDA
FBK FTH %1.414 %2CV./F11)
GG = FKK *%2 %FRT *%x(2.%7II)
IF (FRT GT. FBK)Y G& = 1.,
PTTY! = PTT *GC
TEMPL=0.
CALL GAINCTEMPI,FRY, TFMP2,VT, 0, XXXX)
TEMPP2=eS=-(TENMP2/(VT+*SORT(P.%CP1)))
IF CTFMP2 LT« 0¢) TEMP2 = 0o
PN=2. *TEMP2
TEMPY = O.
CALL CGAINCTFMPL1,FRY,TEFMP2,VT,~1,F11)
PN = PN 42.%FKK *%2 /(SCRT(2.*CPI1)*VT)*TEMP2
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361
365

370

390
400

PRC2PN*(PRP4PNM)
PTC=PN*(PTR+F\R)
SNRAT=(PTT1+PTCI/(PVR+PRC)
SNDR=10. *ALNCIN(SVYRAT)?
TSN=FDS(21)

P3D=0.*

P3R=0.
IFC(SNDR.GF.TSYIP3D=1.
IFC(P3D.LE.O.) GA TA 400
CONT INUF c o
XNR=AMIN1(DTX,NTY)/DEX
TEMP1I=(XNR=3.2)%«%D/1 1.
IFCTEMPI.LT. IR0.) GO TA 390
PIR=1.0

"G@ T2 400

P3R=1.-EXP(=-TEMP1)

AT=DCX*CCY
AT=AT*(NT+(NT=-1)%TSPACE/DGX)
DSX=FDTS(2)

DSY=FDTS(3)
XMAX=H/TAN(PHID=-THFTAV/2.)
XMIN=H/TAN(PHID+TFFTAV/2.)
YMAX=2. ¢ XMAXKTAN(THF TAH/2.)

YMIN=2.# XMIN+*TANCTHFTANR/2.) .
IFCCDSX«CT+NIsOBR. (NSY.CT.0-.3) GO TO 4SO
ASTCXMAX - XMINI*((YMAX+YMIND/2.)

. GO TO 500

450

470

490

$00

DDX=XVMAX-XMIN

IFCDSX.CT. 0. Y DDX=AMINI(DSX,DDX)
DDY=CYMAX+YMINDY /A, ~Y

IFCDSY.CT.0.) DDY=AMINTC(DSY/2.),DDY)
IFCCDDY+Y).CT. (YMIN/243) GO TG 470
AS=2. DD YADDX

G0 TP 500
AN=C(DNY+YI-CYMIN/2. )Y/ TANCTHETAH/ T
BB=AAXTAN(THETAH/D )
AS=DDY*DNX~. S sAAXDR
DDY=C(YMAX+YMINY/Z Ao +Y

IF(DSY.CT.0.?) DDY=AMINIC(DSY/2.),DDY)
IFC(DDY~Y).GT. (YMIN/2:)) G2 TO 490
ASTAS+DEYADSY

Ga 10 500
AA=CIDDY-Y)-(YMIN/P2I)Y/TANC(THETAN/2.)
BB=AA*TANC(THFTAR/?2.)

AS=AS+DDY*XDDX~. 5*AA¥RB

ARATIN=NT/AS
TEMPLI=(100./C)*ARATIN«NFLTAT
IFCTEMP { LT 180.) €O TA 510

P2=1.0

G2 70 520
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$10 PP=1.-FXP¢-TRMP1)
520 X=X/C2
Y=Y/C2
H=N/C2
SR=SR/C2
RETURN
END .
SUBROUTINE INTFR2(TARCX, TAFGY, X, Yo TAR,NX,NY»ANS, IFLAGSN)
c , ‘
€ PERFORMS BIVARIATE, INTERPALATION
c

DINMENSION TARCIN, 1), X(1),Y(1)
IFLAG=0
IFCTARCGX~XC1)) 2,3,3
® IFLACG=-)
ARCGX=X(1)
€3 Te 4
ARGX=TARCGX
IFCTARCY~-YC1)) 5,646
IFLAG=-1
ARGY=Y(1)
GO TR 7
6 ARGY=TARCY
7 DO B 11=2,NX
IFC(ARCGX-XXC11)) 9,9,R
8 CONT INUF
T11=NX
1FLac=t
ARCGX=XCI )
9 I=11
DO 10 JJ=2,NY .
IFCARGY-YCJJYY 11,111,110
10 CONTINUE
JJ=NY
IFLAG=1
ARCY=YCJID)
11 J=JJ
DY=Y(JY-Y(J~-1)
CYI=-CARCY-Y(IIH/DY
CY2=CARCY-Y(J-1))/DY
DX=XCI1Y-XCI-1)
CX1==(ARCX-XC1))/0X
CX2= (ARCX-XCI-1))/7X
ANS=CYI* (CXI1XTAR(I-1{,d=-1)+CX2¢«TARCI,J-1))
1 ACYPH(CXI*TAR(I-1,J)+CX2*TAR(I,J))
RETURN '
END
SURRDUTINF CAINCX1,X?P,Y,VT,1TYPF,F1)
DXz (X2-X13/100. ’
Y=0.

LE
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20

40

X=X1

DN 40 1=1,101

IFCITYPE) S$,S5,F

TFVP==X4¥<, 5/(YT*VT)

TEVMP=FXP(TFvP)

IFCITYPF.LTeN) TFVMP=TFMP%X%«(P.%F1)
o T 7.,
TEMP=SORT/COSIX)IZ(SINCXI*%2)
IFC1.FC1Y €GN TP 30

IFCI.EC.101)Y G7 TO a0

FFCCI/Z1¥%2-1) 10,20,30

TEMP=2.*TEMP

G0 TA 30

TEMP=A4.#TFVP

YsY+TFMP

X=X+DX

Y=DX*Y/3.

RETURN

END

SUBROGUT IME SARCFDA, IDT,FDT,FDR,FDFEVT.
2IDS,FDS,PP,P3D,P3R)
CAVMMAN/TARLFS/FNTARCT?S)
COMMON/TARSFT/ZICT(SN)
COMMAN/PLOCKI/ X, Y, XY, H,SR,SP,ANCLA, ANGLT,NFLTAT
DIMENSION FNAC20), INTC20),FDTC(PQ)s FOR(P0),
EFDEVT(20),1DS(20),FDSC25)
CAS=FNDS(19)

ISEAS=IDSC1)

18AND= 1

FXT=1. -
CPI=2%ASINCl.)

0220 3043

C3=1.6R9 - N
CB=. 01745

C:3-F.R

DX=FDS (1)

TAUPK=FDS(12)

FLAMDA=FDS(9)

IFCFLAMDA.LT..0?5) IRAND =2
IF(FLAMDA.LT..0125) IRAND =3
XXXX=0.

DTX=FDT(13)%xC2

DTY=FDT(2)+C2

GZFR=FDS(2)

THFTAV=FDS(12)*CR

SLI=FNSCc2M

SL2=FDS(?1)

SL3=FDS(??)

PX=FDS(S)

TAUP1=FDS(14)

VII-32

i, SN o . Sl

RSN K 7y v 5



aah ket b

Sunepind ahiodh,

AN atn o B e

20

TAUPP=FDSC15)
TSN=FDS(7)

PNR=FDS(3)

PRF=FDSC4)

PST=FDT(11)%CR

RC=FDS(A) *

2=6367650.

AH=FDNS (18 *CHR

VE1=FDA(S)

H=FDO (2)*C2 _

NT=IDTC1) : .
RNJC =NT

TSPACE=FDT(10)%C?

Y=FDOC1)4C2

WS=FDS(23)%6076.%C2

G=FDEVT(4A)

IFCY.LT.C1.5%¥S)) €O T3 20

€2 TA 30

Y=1.5%S

- PRINT 25

25

222

S1

FORNMAT (% Y TGO SMALL., INCRFASFD TO® BE 1.5 SVATH VIDTHS »)
GAMMA=Y/ 7
SR=SOPRT(2%Z%x (Z+HI* (1 -CAS(CAMMA) I+H*H)
GRA=SRXTANCAN)

SR=SORT(SR*SR+CRA%(RA)
HOBRIZ=SORT((Z+H)%x*x2-Z%Z)
PHIH=ASIN(HARIZ/ (Z+H))
PHI=ACASC(C(Z+H)*%2~SR¥*%2-2%Z)/(~24#Z*SR))
PHI=PHI-CP1/2.

FLP=C*xTAUPL%*.5/RC
DCY=FLP/(CASC(PHRII*CAS (AH)I
DGX=NX/CNSCAH) .
DEMIN=AMINI(DCX, NCEY)

RNJC1=DCVMIN/ (NT*(TSPACF+DTX))
RATSTIC=AMIN]I (RNJC,RN.C1)
SIGFAC=AMAX1(1.,PATSICG)
XTE=AMINI(DEX,DTX)

XTY=AMINI(DCY,DTY)

ATE=XTF¥XTY

AG=DCX*DCY

ARF=AMAX1 C((AC-ATF),0.)

PHIM=PHI-THFTAV

IFC(PHIM.LE.PHIH)Y PHIM=2PHIH
COMP=CPI/2.-PHIM

TFIPHIM.LF.PHIHY €0 TO S
COAMP=CPI-ASIN(SIN(CP1/2.=-2HIMI*(Z+HI/2Z)
GAMMAM=CPI/2. +PHIM-COMP

YMAX=Z+PHINK .
GAMAXY=ACOSC(SRe*P = (Z+HI®P-24Z)/ (=P« Z«(Z+H)))
XY=7*CAMAXY/C?
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103

110
120

130

140
200

210

220

PHIMI ePHI=(Y+.Sel1'S)/7
CAMMAXIACAS((CPAYD 2% 72%Z)/ (=24¢7%Z))
X=Z*CAVMAX/CD
GAF=CZFR*(SINC(PHIMII/SINCPHIII*¢P*SORT
2CCOS(PHIY/CAS(PHINV]II/COSCAR)
YPeFDR(S)

AC1=AC '

ABF1=0.

IF(ARFFO.0.) €O TO 2Nn0
DXX=AMAXI(DCXLDEY)

DN=AMINI(DI{X,NCY?

IFC(DXX.LF.VPY €N TO 200

IFCONGLEYPY G2 TO 110
APSUP*(DXX+DNY /2.

Co T® 120

AP=DN*(DXX+WPI /2.

AL=AMAX1 ((AC-AP)Y,0.)

Ficst.

Al =AP+F 1 AL

1FCATFE.GT.AP)Y GO T@ 130

ABE1=ATF ~AP

GO TO 140

ATFL=ATF -AP

ARE1 A} ~F1+ATEL -AP

AG1=F1¥AC

AT=DTX*DTY

PH1=PH1/C8

N=15

16+ IBAND

BANN=1BAND
SICGTE=FNTC(IY* (. A/FLAMDAY**,.]3
TEMPS=ARS(PST-pA¥)
SICTE=10.*%ALAGIN(SICTFYI+PHI/15.=-5/a5.%«TF¥PS/C8
IFCTEMPS . (GFes7R52) SICTE=SICTE+S5/745.%TFMP5/CR
&=S5/7A4S.% (9N, -TCVPS/CR)
SIGCTF=10e %+ (SICTF/10.)

TEVMP3I=AG/AT

IFCTFMP3.CT. 1) OO TO 220
SIGTF=TFMPIASICTE

SICTF=SIGFAC*SICITF

SICR1=0.

JJ=ICTC(IO)

NX=ICTC(11)

NY=ICT(12)

1Xedd

1Y=1X+eNX

JZ=1Y+NY

CALL INTERI2(PHILFAND,FDTARCIX),FDTALCIY),FDTARC(1Z),
& NX,NY,SICRILXXNX,NX)
SICBI=10.%%(S1CR1/10.)
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270
2RO
290
‘300
310
320

390
400

PHI=PHI«(CR
SICGRE=ARE ) «SICRI «SINCPHIY
SICG=ACI¥SICRI«SIN(PHI)

CALL ATTFNCIRAND,CAS,H, ISFAS,PH1,TAUAR)
TAUAR=Z1+/7C10.%*{TAUAR/10.))
020. '

TEMP3=0.

IFCSL1)Y 270,2R0,7270
TFMP3=14/C¢10.%%(SL1710.))
IFCSL?)Y 290,300,790
TELPI=TEMP3+1./7C10.%%(SLL2/710.))
IFC(SL3)Y 310,370,310
TFEVMP3=TEMP3+1./7C10.%%(SL3/710.))
Q=" xTFVP3

IFCO.FCL.0.) O=.1

PDO=TAUP 1 +PX%CAF/ (2. xCPI%SR*SRIY*TAUAR
PRTT=TAUANXSICTF«PDNO
PRBT=TAUAR*S T EF «PNDO
PRRR=TAVAR«S ICE+#PDO
TFEMPA=TAUPP*TAUAR*CAF*FLAMDA% %2/ (AxCPI%SRI* &
PATT=PRTTxTFMP4

PART=PRPT+TFNMPA

PARP=PRPR*TEMP4

FL=.A4%F1 AMDA+SR/DCX

FN=FL*PF (C2%«C3+VCE1)
PRT=F\*PaRT

PTT=FN*PATT

PRB=FN*PARR

PSL=0*PRSB

SNRAT=(PTT+PRT)/ (PRR+PSL+PNR)
SNRAT=10.*ALOGI0OC(SNRAT)

Y=Y/C2

ANCLO=ATANC(Y/X)

SR=SR/C?

H=H/C?

SP=VC1+C3

ANGLT=PHI

P3D=0.

P3R=0.

IF(SNRAT.CF.TSN) P3D=1.0
IF(PAN.LE.O.) C2 TN 200
XNR=zAMINI (DCX,DCEYI/SCRT(DEX:DCY)
TEMPI=(XNR=3.2)%%2/1].
IFCTEMPL.LT.1PN.) GO T2 390
P3R={.0

GO TO 400

P3R=1.-EXP(=-TFMPI)

AT=DCX+NEY
AT=zAT*(NT+(NT=1)«TSPACE/DGX)
ASPECT=FDS(C17)
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500

S10

50

10
100

200

WSMsVS

AS =y'SMal'SMRASPFCT
ARATID=AT/AS
TVIFV=ASPFCT & 'SM/(SPaCD2)
TEMPI=(T00./C)*ARATINCTVIFV
IFCTEMPLLLT.1%0e) GO TR S10
P2x1.0

RETURN

P2=tl.~FXP(-TEVP1)

RETURN

END

SUBRAUTINF ATTENCIRAND,CAS,H, ISFAS,PHILATT)
CAMMON/TARLFS/FNTAR(725)
COMMON/TARSET/ZICTCSM

WJJIJIEICTOID)

JJ2=ICTC1R)

JJI=ICTCI9

JJA=ICT(22)

JJS=ICTC2S)

JJE=ICT(2R)

NX1=ICTC1A)

NY1=ICTC15)

NX2=ICTCIT)

NY2=ICTCIR)

NX2-ICT(20)

NY3=ICT(?1)

NX4=I1CTC23)

NY4=1CT(24)

NXS=1CT(?6)

NYS=ICT(27)Y

NX&=1CT(C(29)

NY&6=ICT(30)
1Z=JJ2+NXDeNYD
I11=124NY?+1SFAS
12=12+[SFAS
CPI=2.+ASINC1.)
IFCHLT.FOTARCTIIYY GO T S50
IF(H.LT.FNTARCI2)Y)Y G0 T 70
DELS=SUCFOTARCINILHLPRIDI-SIC(FOTARCI®), HsPHD)
G0 10 100

DFLS =0.

co Ta 100
DFLS=SHL(FDTARCLI) s Ha PH]I)
SU¥M=0.

1ZzJAsNXAeNYA

DO 200 1=1,NYA
NelZ4NYAC(CISFAS-1)+1
SUM=SUM+FDTAN(N)
IF(SUM.GF.CNAS)Y GO TO £50
CONT INUF
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j ' P50 C=.04
. IFCIRAND.FO,.P) Cs.?

IFCIBAND.F.3) C=.4
TI5JJ3eNYI s NXIeNYAR(THFAS-1 )]
ATT=C*FDIATCIID Y. NDYTSPFLS4(1-)1)/R
IFC(HLT.FDTARCINY)Y GO TO 200
DFLS*S1CO, H,PHIDY-S1(FDTARCTI1),HsPHI)
co TO 2RO

260 DFLS=S1CO0,H,PHI)

280 Suv~=0.
mC=0
IFCDFLS-LT.10000.) MC=1
1Z=JIS¢NXS +NYS
IF(MC.EDL1) 17=JJA+NXS+NYE
IF(MC.FQ.1) NYS=NYA
IF(MC.FC.1) NXS=NXE
DO 300 I=1,NYS
Nz IZ+NYSH(ISFAS=1)+1
SUM=SUM+FDNTAR(N)
IF(SUM.CF.CAS)Y GO TO 350

300 CrNTINUE

350 1Z=JJ1+NX]eNY]
ILOC=IZ+NYI*(1RAND =) )¢ ]
ATR=FDTARCILTCISDFLS
ATTCATT+ATR

. RETURN

. END

FUNCTION S1(H1,H,PHI)

SPI=P.YASINCL.Y

Zr636T6H50.

S1==(Z+HIACASICPI/7. «PRII+SORTC(CCZ+HI®CASCCP1/2. =PHI ) ) %2

EACZIHISND - (Z+HI Y ¥2)

RF TURN

END

Py

PPN
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