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SUMMARY

This report documents the real-time algorithm used to
generate the necessary video interface signals, for each of the
selected oil rig/helicopter relative geometry scenarios, to drive
an airborne color radar display. Typical display results are
documented. Unique features of the real-time algorithm include
(1) a circular list approach to target sorting and ray
generation, (2) target shape and multiple target merging effect
generation, and (3) sea clutter generation.

Gratitude is expressed to Mr. George Clary of the NASA-Ames
Research Center for his efforts on the project. 1In particular,
his technical guidance on the radar math model and his work to
provide in-flight radar video data for simulation validation was
much appreciated.
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I. INTRODUCTION

1.1 BACKGROUND

This report documents software developed by Systems Control
Technology, Inc. (SCT) to provide a real-time simulation of an
airborne radar for overwater approaches to oil rig platforms.
This software was developed for NASA-Ames Research Center as part
of the Rotorcraft All-Weather Operations Research Program. The
simulation is being used to study advanced concepts for
enhancement of airborne radar approaches (ARA) in order to reduce
crew workload, improve approach tracking precision, and reduce
weather minimums. ARA's are currently used for off-shore
helicopter operations to and from oil rigs.

With this purpose in mind, NASA-Ames needed a weather radar
simulator for use in an existing fixed-base helicoptér
simulator. They awarded a contract to Computer Avionics
Corporation (CAC) to develop the necessary hardware interface
between the Sperry/RCA Primus 500 color weather radar and a Xerox
Data Systems Sigma 9 simulation computer currently used by
NASA-Ames. The radar interface hardware provides for two-way
communication between the Sigma 9 and the radar display.
Information obtained from the radar display through the interface
includes antenna position, sweep direction, range setting, mode
settings (weather/map and radar/beacon/both), radar and beacon
gain settings, tilt, and sector scan (120 or 60 degrees). The
radar interface receives from the simulation software encoded
data defining the current target (oil rig) to be displayed. The
ray definition consists of a sequence of intensity levels and
ranges. The range defines where the radar is to display the new
intensity level.
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1.2 OBJECTIVES

SCT was awarded a contract with the objective of developing
the software necessary to simulate overwater radar displays. The
real-time simulation requirement for the software was a
constraint requiring trade-off studies to achieve a reasonable
degree of simulation fidelity using simplified math models and
computationally efficient algorithms. Also, due to the projected
research uses for the software modular programming, the use of a
high-level language (FORTRAN) was required to achieve research
flexibility.

1.3 APPROACH

An overview block diagram of the radar simulation software
is depicted in Figure 1.1. The software consists of three basic
sections. The first section is the initialization section which
allows the operator to select a block of targets and to execute
this code to define all necessary parameters before actual
simulation. This code is only executed once before the
simulation starts. The second block of code deals primarily with
target manipulation. It is responsible for maintaining the
target list in a circular linked list, maintaining pointers into
the target list for targets in view of the radar and deciding
what targets should be updated. The third area of code is
responsible for modeling visible radar targets and sea clutter by
inserting intensity level changes into a linked list. At the end
of each pass, this list is then used to merge all targets and
output the sequence of intensity levels and ranges to the radar
interface.

There are six subroutines in the radar simulation software.
The first two deal only with initialization.



INIRDR -

INSTGT -

Called by the simulation executive to initialize the
radar simulation. Contains the X, Y locations of all
targets to be simulated. Operator must define NBRTGT
to indicate the first target in the block and NUMTGT to
indicate the number of targets before INIRDR is called.

Called by INIRDR to install a particular target into
the linked list of targets. Used only for
initialization.

The remaining four subroutines are used when the simulation

is running, and they perform the target manipulation and display

generation tasks.

CREATE -

INSERT -

UPDATE -

HDGDST -

The main subroutine called by the simulation executive
to generate a radar vector. It inputs data from the
radar interface and determines the antenna heading. It
then processes targets starting with a target known to
be behind the antenna sweep and continuing until it
encounters a target beyond the antenna sweep. For each
target visible, it generates a set of intensity level
changes and inserts them into a linked list by a call
to subroutine INSERT. It also determines which target
should be updated with new relative position
calculations and updates it with a call to subroutine
UPDATE. It also inserts any intensity level changes
caused by the sea clutter model. Finally, it uses the
linked 1ist of intensity level changes to create the
encoded data for the radar display.

Insert intensity level changes into the linked list.
Each call inserts an increased level change at the two
ranges supplied with the call.

Updates a radar target position by a call to HDGDST.
It then makes sure that the target is still in its
correct position in the circular linked list. If not,
it is moved to its correct position.

Calculates the relative bearing, relative tilt and
distance for a target. It is called by UPDATE and also
INSTGT to calculate the target position.

The constraint for real-time operation requires the radar

simulation software to execute in 13 milliseconds or less for

each radar ray generated. It was desired to keep the simulation

cycle time under 45 milliseconds; the helicopter simulation with

visual system and instrument panel outputs requires 32
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milliseconds per cycle, leaving up to 13 milliseconds of cycle
time for the radar software. Using the 45 millisecond cycle
time, the radr antenna moves 1-1/4 to 1-1/2 degrees per cycle.
Therefore, each software-generted ray is repeated until a new one
is sent, and the software resolution is 1-1/4 to 1-1/2 degrees.
This has not limited the display realism since the weather radar
resolution is 6 to 8 degrees beamwidth. The information used to
model the radar returns from point targets, beacons, and the sea
was obtained from George Clary of NASA-Ames Research Center.
Also, information regarding modeling of the threshold levels for
the Sperry/RCA Primus 500 color radar and validation of the
actual display were obtained with his assistance. Information
regarding the radar theory and general description of the RCA
Primus 500 radar is being documented in a NASA Technical Memo,
“"Simulation of a Weather Radar Display for Overwater Airborne
Radar Approaches."

The rest of this report is organized as follows. Chapter II
reviews the key problems and issues of the radar simulation and
describes the selected approach. Chapter III documents the
high-level flow of the radar simulation. Chapter IV shows the
radar display output from the simulation for various radar
parameters and attempts to show typical results from varying one
parameter at a time. Chapter V presents concluding remarks.
Appendix A contains a complete source listing of the simulation
software as well as documentation for each subroutine describing
key variables and common areas.
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II. PROBLEM DISCUSSION AND APPROACH

This section discusses the key problems and issues and then
proceeds to describe the specific approach used in resolving each
of them within the scope of this effort.

2.1 OVERVIEW OF KEY PROBLEMS AND ISSUES

Several major problems had to be resolved in order to meet
the requirements of the real-time radar simulation. These
included the following.

(1) Devising a method of maintaining the lists of targets
in sorted order so as to minimize the number of targets processed
per pass. This was deemed necessary because of the real-time
requirements.

(2) Determining a method to update a target's position in a
timely manner in order to give an accurate position and to
prevent the target from being updated while it is being
displayed. This will prevent a target from being split.

(3) Determining a time-efficient method for modeling the
target shape. This method should accurately account for known
radar theory. It must also reflect changes in the target range,
range setting, radar mode, gain settings, beacon targets, and
antenna tilt.

(4) Devising a method to model sea clutter. Since little
is known about the effects of sea clutter, an experimental model
should be developed which will be time-efficient and will model
some of the known or anticipated effects of sea clutter. It
should take into account both the velocity and direction of the
wind, thereby defining the '"sea state."

(5) Implementing a simple method to merge multiple targets
and/or sea clutter. Since each target will be independently
processed and the output of this processing will consist of



intensity changes at calculated ranges, then a sorted list of
these intensity changes will need to be maintained. Before
output to the actual hardware, those targets which overlap in

range will have to be merged.
2.2 TARGET TRACKING

To satisfy requirements (1) and (2), it was decided to
maintain the targets in a circular linked 1list in order of
magnetic bearing from the helicopter's current position. Since
the antenna sweeps in both the clockwise and counterclockwise
direction, two pointers for each target were maintained. One is
used for the clockwise direction and the other for the
counterclockwise direction. Magnetic bearing was used as opposed
to heading relative to the helicopter since magnetic bearing
changes slowly with the helicopter's position while relative
heading can change quickly as the helicopter changes heading.
These pointers are stored in the TGTPTR array.

In order to process only the targets pointed to by the
antenna, two angular areas were defined. Both areas are defined
relative to the current antenna direction. The first is the
target area which defines the area in which targets may be
visible and should be processed. It is defined by the TGTWDT
parameter which specifies the maximum difference in direction
allowed between the target and the antenna direction. It is
currently about 12 degrees, and therefore the target area extends
from the antenna heading minus 12 degrees to the antenna heading
plus 12 degrees. Once a target is in the target area, it can no
longer have its position updated. This prevents the target from
splitting since its position remains constant throughout the
sweep past the target direction.

The second angular area is the look-ahead area. It is
defined in order to assure that the target's positions are up to
date before entering the target area. This area extends from the
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forward edge of the target area about 6 degrees. This angle is
defined by the LOKAHD parameter, but the actual size of the
look-ahead area is determined by LOKAHD - TGTWDT. This area is
always in front of the antenna sweep direction. When the antenna
changes direction, the look-ahead area changes to the other side
of the target area. When a target enters the look-ahead area, it
becomes a primary candidate for updating its position. The
proper size of the look-ahead area is determined by the number of
targets that may enter the look-ahead area at the same time.

Once a target enters the look-ahead area, it has about five
passes to update its position before it enters the target area
and becomes '"frozen.'" If six targets came into the look-ahead
area at once, then only five would have a chance to be updated
before they entered the target area. The current value of LOKAHD
seems appropriate since targets never enter the look-ahead area
at that rate and the target's position changes very little in .6
seconds; this is the time from when the target gets updated to
the time the antenna sweeps by the target. A diagram of the
target and look-ahead areas is contained in Figure 2.1.

Targets have their position updated by two different
priorities. Only one target is updated on each pass of the
algorithm. First priority goes to targets that have entered into
the look-ahead area. If no targets have entered the look-ahead
area, a target is picked that is outside both the target and
look-ahead areas. These secondary priority targets are selected
by traversing clockwise through the target list. When the target
area is encountered, it is skipped until a target is found past
the target area. The actual updating is done by subroutine
UPDATE. This routine updates the true heading and distance from
the helicopter to the target. The distance computed is actually
the slant range computed from the differences in X position, Y
position, and altitude between the helicopter and the target. It
also updates the tilt angle to the target and the log 10 value of
the target's distance. If the target heading has changed so that
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it no longer lies between its clockwise and counterclockwise
neighbor, the target pointers are changed by removing the updated
target, finding its new position in the linked 1list, and then
inserting it.

2.3 TARGET MODELING AND SIMULATION

Targets are simulated only if they are in the current target
area. Then target modeling starts by computing the signal
strength returned from the current target. The equations for
calculating signal strength are derived from basic radar theory.
The NASA technical memo, which is currently in work, -will contain
a detailed discussion of the radar theory involved in the
simulation as well as discussions on the radar-specific values
used in the radar equation. This memo will define the returned
signal strength equatons for both normal and beacon targets, and
the threshold levels for all three intensity levels.

The basic radar equation for signal strength returned from a

non-beacon o0il rig target is:

Return Power (dB) = Transmit Power - 30 * log (4%Pi)
- 40 * log (Range) + 2 * Antenna Gain
(in dB)
+ 20 * log (Lambda) + 10 * log (Sigma)
- TR Loss

Several of these values are constants for purposes of this
simulation. These include

Transmit Power 7000 watts = 68.45 dbm

Lambda = ,0319 meters = radar wavelength
Sigma = 1000 square meters = target reflectivity
TR Loss = 3.6 dB = SH-3 transmit/receive losses

The antenna gain is computed from the maximum antenna gain minus
antenna pointing error loss. The maximum antenna gain depends on
the antenna size and can be computed by 6.4 + 200 log (antenna

diameter in inches). For an 18" antenna, this gives a value of

11



31.5 db. The pointing error is calculated from the direction
error and the tilt error. The gain loss is then calculated using
the angular antenna error as an index into a table of antenna
losses. The range is obtained from the target position
information which was computed during the last update of the
target. The range value is in nautical miles while the radar
equation expects it in meters. The log of the conversion factor
is therefore added in as a constant. The final radar equation
for return power after all constants have been removed is

Return Power (dB) = - 95.13 - 40* log (Range in NM)
+ 2.00% antenna gain - TR loss

The returned signal strength is then compared with the
threshold levels. These define the minimum level for which the
target is visible. The actual threshold levels depend on several
factors which include pulse width, radar mode (map or weather),
target distance and maximum antenna gain. Figures 2.2 and 2.3
show the threshold levels for weather and map mode, respectively,
as obtained from Sperry/RCA avionics for the RCA Primus 500
radar. The MDS (minimum detectable signal) depends on the pulse
width. For weather mode or map mode with a range of 50 miles or
greater a long pulse width (2.35 s) is used and the MDS is
lower. This is also used if the radar is in beacon or both
modes. For map mode less than 50 miles in range, the shorter
pulse width (0.6 s) is used; this gives a higher MDS.

The 28 dB maximum antenna gain is the correct value for the
12" antenna. If an 18" antenna is installed, the maximum antenna
gain increases to 31.5 dB. This causes the returned signal
strength to be increased by 7 dB. To correct for this, the
threshold levels for the simulated radar are also increased
whereas an actual hardware adjustment to the radar receiver is
required on an aircraft.

The target is modeled independently for each color
intensity. The threshold level for the color intensity being
modeled is subtracted from the returned signal strength. If this

12
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yields a positive dB level, then the target is visible at that
intensity. The length of the target for this intensity level is
obtained from parameters defining the minimum length and a factor
multipled by the dB level. The actual length is a function of
the range selected, the color intensity, and the pulse width.
Parameters also define the percentage of the target ahead and
behind the actual target distance. Target shape and the
parameters that define it are given in Figure 2.4.

Targets with beacons on them are also modeled. Return power
from beacons is defined as

Return power (dB) beacon transmit power

- 20 log (4%PI)

- 20 log (range in meters)
+ radar antenna gain

+ beacon antenna gain

+ 20 log (lambda)

- one-way 1loss

Several of these values are constants for purposes of this
simulation. These include:

Beacon transmit power = 400 watts = 56.02 dBm
Radar beacon antenna gain = 5 dB
'Lambda = 0.0322 meters

The range was again converted to nautical miles and the radar
antenna gain is computed as before. This yields the return power
as .

Return power (dB) = -56.16 - 20* log (range in nm)
+ antenna gain - one-way loss

The threshold level for beacon returns is modeled as in
Figure 2.5. There is no MDS defined. The dB level is obtained
by subtracting the threshold level from the return power. If it
is positive then the beacon target is visible and is modeled as a
fixed length target. This length is the same as TGTLEN described
in Figure 2.4. The beacon target appears at the maximum
intensity while other non-beacon targets are prevented from

15
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reaching maximum intensity. Because of the time delay between
the beacon receiving an interrogation signal and the beam
responding, the beacon target appears 0.6 miles behind the actual
target. Thus, when the display mode is "both" (radar and beacon
targets), the radar target with the beacon will appear at the
correct distance, while the beacon target will appear 0.6 miles
behind it.

2.4. INITIALIZATION

Several requirements were necessary for the initialization
task. Initialization occurs only once prior to executing the
simulation when subroutine INIRDR is executed. Many different
target patterns were stored in the 100 loctions reserved for
target descriptions. The operator must set two parameters (first
target to be displayed and the total number of targets). The
initialization procedure then calculates the position and bearing
and then inserts it into the target pointers which maintain the
clockwise and counterclockwise lists. This is repeated for the
total number of targets. This procedure provides a means for the
operator to define new target locations interactively and then to
display them without the need for recompilation.

2.5 SEA CLUTTER MODEL

The sea clutter model is intended to model the effects of
radar return from the sea. The sea clutter effect on actual
radar is very complicated. There can exist very random returns
from the sea with the amount of clutter ranging from almost solid
with a few holes to an almost clear screen with a few solid
patches. Because of the execution time constraints, several
simplifying constraints were made. Once such constraint is that
no holes would exist in the sea clutter. This allowed sea
clutter to be defined as a single length of sea "noise.”

18
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Furthermore, it was decided that the sea clutter would only exist
in the lowest intensity level. A separate pass through the
algorithm would have to be made to generate a different intensity
level and it was decided that the amount of actual sea clutter at
a higher intensity level was not sufficient to justify more

execution time.

Therefore, the sea clutter model consists of calculating a
return level from the sea and comparing it with the threshold
level. The threshold level is calculated as in the radar target
with the range being defined as the slant range between the radar
antenna and the sea. The level of return from the sea accounts
for several factors, which include the following.

(1) The increasing reflectance of the sea as tilt
decreases (pointing more directly at the sea);

(2) The increasing reflectance as sea state
increases. The sea state was defined in terms of
wind velocity for purposes of this simulation.

(3) The changes in reflectance a a function of heading
relative to the sea.
Other factors affecting the sea return include radar gain, pulse
width, slant range, antenna gain, and miscellaneous transmission
losses.

After the sea return level is calculated, it is then
compared with the threshold level. If the return level is
greater than the threshold level, then an area of sea clutter is
generated. This area is centered around the sea slant range. To
provide more realism, a random noise factor was inserted in the
calculation of sea clutter starting and ending ranges.

Further discussion on the derivation of the sea clutter
model is to be included in a NASA Technical Memo to be published
later this year.

19



2.6 TARGET MERGING

The final problem remaining was how to merge the

independently generated targets when two or more targets

overlap. The solution was to maintain a range sorted list of

intensity changes. The intensity change defines both the

previous intensity level and the new intensity level traversed.

At every range, a count of each intensity level is maintained.

If the intensity level produced is the same as the current

intensity, then no change is necessary and the point is

eliminated. An example of the merging of two
Figure 2.6.

targets is in

The rules for merging intensity are as follows:

2 level 1 = level
3-5 level 1 = level
6 or more level 1 = level
1 level 2 + 3 or more level 1 = level
1 level 2 + 1 or more level 2 = level

1 (low intensity)

2 (medium intensity)
3 (high intensity)

3

3

These rules were designed to produce realistic merging at

large ranges (multiple targets in close proximity) and also
merging of targets at short range and high intensities.

20
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III. PROGRAM DOCUMENTATION

The methodology used in developing the real-time software
was first to implement it on a system consisting of a PDP 11/34 -
computer driving a Megatek graphics display which, in turn, was
used to simulate the RCA radar. This allowed substantial
development and debugging to be performed without access to the
heavily used NASA simulation computer. After a baseline version
had been developed and optimized for real-time execution, the
program was converted to the NASA Sigma 9 computer. After
several revisions of this baseline code on both the above-
mentioned computers the final software, documented below,
resulted. The work on the Sigma 9 facility was supported by
Computer Sciences Corporation. Consequently, on-site personnel
are acquainted with the code developed at a working level and are
qualified to make future revisions.

The following three Figures 3.1, 3.2 and 3.3 show the high
level flow of the CREATE subroutine including target processing,
modeling and updating. Further documentation including program
description, listings and a list of variables is contained in
Appendix A. This is the current software existing at NASA-Ames
Research Center on the Sigma 9.
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IV. DISPLAY OUTPUT RESULTS

The objective of this effort was to produce visually
realistic displays for typical overwater approaches to oil rig
clusters and platforms. In order to allow project engineers to
perform this activity it was necessary to (1) review currently
available data on such approaches and (2) characterize the
quality of the displays by providing hard copy examples of the
display outputs for typical sets of key system parameters.

As the work progréssed, it turned out that very few flight
test data sources were available; in fact, NASA-Ames project
engineers appeared to have the best available visual description
of the target returns. A flight was made in one of the NASA
aircraft specifically for obtaining visual display data from oil
rigs, and the NASA TM in preparation will show comparisons
between photos of the simulation display and airborne display.

As a mechanism to characterize the quality of the display
generated, a series of runs wre made at the SCT facility and the
results were drawn on a plotter. Table 4.1 summarizes the
various runs. It should be noted that these runs were generated
with SCT's software version of the radar simulation. The Sigma 9
listing in Appendix A has modified some of the parameters to
improve target shaping and sea clutter models. Therefore, these
plots are not exactly as in the Sigma 9 version although the
basic characteristics of the simulation are accurately
represented.

Figure 4.1 details the parameter values used for the
simulation runs shown in Figures 4.2 through 4.45. Several
observations should be made about the trial runs. Figures 4.2 to
4.7 show the effects of target merging as the target distance
goes from 1.75 to 70 miles. Also apparent is the pulse width
change as the range in map mode is changed from 25 to 50 miles.
As the pulse width changes from .6 us to 2.35 us the target
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Table 4.1

Display Characterization Cases

FIGURE NO.
4.2 - 4.7
4.8 - 4.12
4.13

4.14

4.15 - 4.18
4.19 - 4.22
4.23 - 4.29
4.30 - 4.34
4.35 - 4.39
4.40 - 4.45

COMMENTS

Effects of range on MAP mode
Effects of range on WEATHER mode
Both radar and beacon

Beacon only

Effects of radar gain

Effect of beacon gain

" Effects of tilt O-knot wind 2000 ft
Effects of tilt 10-knot wind 2000 ft
Effects of tilt 10-knot wind 2000 ft

Effects of tilt 10- 30-knot wind 500 ft
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4.6 35 50
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a.21 3.0

4.22 2.0

Figure 4.1
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Figure 4.1 (Continued)
. )
[ D Sy oy Ly oy oy oy ) ] I . ]




T 1

o

length increases. Figures 4.8 to 4.12 show the same runs in
weather mode. The major difference between map and weather mode
is the use of the 2.35 us pulse width at all ranges in the
weather mode. This causes the targets in weather mode to be
thicker at ranges less than 50 miles than targets in map mode.
Figure 4.13 shows the effect of placing the radar in both mode
which displays both beacon and radar returns. All radar returns
are suppressed from the highest intensity (red) while the beacon
return is a constant thickness at the highest intensity. The
beacon delay of .6 nautical miles places the beacon return behind
the primary target. Figure 4.14 shows the beacon only display.
Figures 4.15 to 4.18 shows the effects of the radar gain. As the
gain voltage is lowered from 5 to 2 volts the targets shrink.
This represents a change in gain from +3 to -21 dB compared to
the preset gain equal to 4.625 volts. The targets disappear
completely at radar gains of less than 2 volts.

Figures 4.19 to 4.22 show similar effects on the beacon
target when the beacon gain is reduced from 5 volts to 2 volts.
Figures 4.23 to 4.29 show the effects of tilt on target
appearance. When the radar tilt deviates from the optimal the
target size diminishes. Also the first effects of sea clutter is
shown in Figures 4.28 and 4.29. As the tilt decreases the
angular width of the sea clutter increases while the range of the
clutter decreases. Figures 4.30 to 4.39 show sea clutter effects
as the wind velocity increases to 10 and 20 knots with tilts
ranging from -1 to -12 degrees. Maximum range of the sea clutter
is with a wind velocity of 20 knots and -1 degree tilt. The sea
clutter in this case extends up to 50 miles. The last set of
figures are sea clutter effects at 500 feet altitude. This gives
shorter ranges of the sea clutter. Figure 4.45 shows sea clutter
when the wind direction is perpendicular to the flight path.

This causes the waves to be parallel to the flight path and less
sea clutter return. The width of the sea clutter is maximum at
the edges and minimal straight ahead as opposed to the other way
around with a wind direction of 360 degrees.
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A few typical cases of interest were also documented by

photographing the RCA color display as simulated at NASA Ames

Research Center.
4,53,

These photos are shown in Figures 4.46 through
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Figure 4.46 Map Mode for Three-Target Situation

Figure 4.47 Weather Mode for Three-Target Situation
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Figure 4.50
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Figure 4.53 Radar Mode
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V. CONCLUDING REMARKS

This report documents the software developed to drive a
color radar display for overwater helicopter approaches to
off-shore o0il rig platforms. A variety of off-shore scenarios
representing airborne radar approach conditions were defined in a
software library and snapshots of the resulting output for
interesting situations were documented in the report.

Unique features of the real-time algorithm are (1) a

circular list approach to target sorting and ray generation, (2)
target shape and multiple target merging effect generation and
(3) sea clutter generation.
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APPENDIX A

HELICOPTER RADAR DISPLAY SIMULATION PROGRAM LISTING
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IS PREOGRAM WAE WRITTEN FOR NASA-AMES 70O SIMULATE
RADAF RETURNE IN A RCA PRIMUS 500 RADAR SCREEN.
THIS SUBROUTINE CREATES A RADAR VECTOR IN A DIGITAL

s =U

ENCODED FORM. THIS VECTOR IS5 IM A FORM COMPATIRBLE
WITH THE RADAR TARGET SIMULATGR WHICH DRIVES A PRIMUS
3CO RADAR SCOPE. THIS PROGRAM CREATES THESE VECTORS
FOR =Ea MODE ONLY.

CREATE IS CALLED EACH TIME A MWEW VECTOR IS 70 BE
PRODUCELD. IT INPUTS DATA FROM THE RADAR HARDWARE 7O
DETERMINE THE ANTENNMA POSITION, DIRECTION OF TRAVEL
AND RANGE SETTING. IT ALSO KhOWS THE CURRENT HELICOPTER
LOCATION AND HEADING THRU COMMON /XFLOAT/. SUBROUTINE
INIRDR WAS CALLED AT INITIALIZATION TIME TO CREATE
A LIST OF TARGET DATA WHICH IS MAINTAINED IM A CIRCULAR
LIST AND IS STORED IN COMMON /TARGET/. ALED MAIMNTAINED
IE A SET OF POINTERS INTO THIS TARGET LIST. TGTETR POINTS
THE FIRST TARGET BEHIND THE RADARSWEEP AND NOT VISABLE.
TGTEND POINTE TO THE LAST TARGET WHICH IS AHEAD OF THE RADRAR
SWEEFP AND AHEAD 0OF THE LOCKAHEAD AREA. A LOOKAHEAD AREA
IS DEFINED AHEAD OF THE SWEEP TO INSURE THAT ALL TARGETS
ABOUT 7O 3E VISA3LE TC THE RADAR HAVE BEEN UPDATED WITH
REGARD 7O DISTAMNCE AND HEADING. THESE TARGETS ARE UPDATED
BY PRIMARY UPDATE WHENEVER THEY HAVE ENTERED THE LOOKAHEADR
AREA. IF ALL TARGETS IN THE LCDKAHEAD AREA HAVE BEEN UPDATED
THEN AN ALTERNATE TARGET NOT IN THE RADAR SWEEP IS UPDATED.
OMLY ONE TARGET IS UPDATED AT A TIME AND ONCE A TARGET I8
VISABLE TO THE RADAR ITS POSITION WILL NOT BE UPDATED UNTIL
THE RALDAR SWEEP IS5 PAST IT. A TARGET UPDATE IS PERFORMED BY A
CALL TO SUBROUTINE UPDATE. THIS CORRECTS THE HEADING AND
DISTANCE INFORMATION AND INSURES THAT THE CIRCULAR LIST
IS MAINTAINED IN THE PROPER ORDER.

THE ALGCORITHM STARTS BY CALCULATING THE ANTENNA HEADING
AND THE HEADING DIFFERNCE OQF THE TARGET POINTED TO BY TGTSTR.
THIS INITIAL HEADING DIFFERENCE IS ALWAYS NEGATIVE AND
HEADING DIFFERENCE IS CORRECTED FOR THE ANTENMA DIRECTICN 8O
THAT A NEGATIVE HEADING DIFFERENCE MEANS THE TARGET IS BEHIND
THE ANTENNA SWEEP. THE ALGORITHM PROCESSEE EACH TARGET BY
TRAVERSING THE CIRCULAR LIST IN ORDER OF ANTENNA DIRECTION.
THIS PROCEEDS UNTIL A TARGET IS ENCOUNTERED PAST THE LOCKAHEAD
AREA. EACH TARGET PROCESSED THAT IS VISABLE TO THE RADAR
(IE. —-TGTWDT < HDGDIF < TGTWDT !} GENERATES & NUMBER OF
INTENSITY TRANSITIONS AT OFFSETS FROM THE TARGET DISTANCE.
THESE CHANGES ARE STORED IN A LINKED LIST BY SUBROUTINE IMSERT
AFTER ALL TARGETS HAVE BEEN PROCESSED THE LIST IS5 TRAVERSED
TO GEMERATE A LIST OF INTENSITY CHANGES IN ORDER OF DISTANCE
TO BE SENT 70 THE RADAR HARDWARE. THIS OUTPUT DATA IS SENT BY
A CALL T3 SUBRZUTINE SRDI.

THIS eNDS THE PROCESSING DONE BY SUBROUTINE CREATE.
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:qDL*LuuH' TARGET DATA
NUMTST - NUMBER OF TARGETS DEFINED
TGTLOC{(2, TEGTIDY — X AND Y LOCATIOMN OF TARGET INWN FEET

_FROM PRIMARY TARGET
TGTHDG(TGTID! - TARGET HEADING RELATIVE TO TRUE NORTH
IN RAGLANS

TGTRST(TETID) — TARGET DISTANCE FROM HELICOPTER IN

FSETATUS/

7

‘BINTRE/S

NAUTICAL MILES
TGTPTR(Z, TGTID! — INTEGER PCINTERS T THE KEXT
COUNTERCLOCKWISE AND CLUCKWISE TARGETS

TETTYF(TGTID) - TYFE OF TARGET (0 = NON-BEACOM:. 1 = BEACON
TETLOG(TGTIDY ~ LOG 10 OF TARGET DISTANCE FROM HEiIZOPTER
TETTLT(TGTID! — ANGLE OQF TILT FROM HELICOPTER TO TARGET

I RACIANS

SETATUS CF POINTERE INTO CIRCULAR LIST OF TARGETS

TGTETR - POINTER TO THE FIRST TARGET BEHIND THE RADAR SWEEP

AND NOT VISADLE

TGTEND — POINTER TO THE FIRST TARGET AHEAD OF THE SWEEP

AND BEYOND THE LOOKAHEAD AREA

- LAST DIRECTION OF RADAR SWEEP (0O=CCW, 1=CW)

-~ NEXT PRIMARY TARGET T0O BE UPDATED. alLWAYS IN

THE LODKAHEAD AREA OR EQUAL TGO TGTEND

MXTALT ~ NEXT ALTERNATE TARGET TO BE UPDATED. ALWAYS
DUTSIDE OF THE VISABLE AND LOCKAHEAD AREAS. USELD

WHENEVER NO PRIMARY TARGET IS READY FOR UPDATING

STDI
ATUP

‘:r
[ Jpw

LI:“:= LIST OF INTENSITY CHANGES
BINLST (1, NODE) - DISTANCE ALONG VECTOR OF THIS INTENSITY
CHANGE IN RADAR TARGET FOSITIONS

BINLST(2, NODE) — INTENSITY CHANGES OF LOWEST "GLDP
BINLSYT(Z, MODE}Y - INTENGSITY CHANGES OF MIDDLE COL
BINLET(4,NODE) - INTENSITY CHANGES OF HIGHEST CGLDR
BINLST(3, NORE? — FOINTER TO NEXT NODE (LONGER DISTANCE)
HEBLST ~ WNODE CLOSESET IN DISTANCE
NXTNOD - NEXT NODE AVAILABLE FOR INSERT

/ANTENA/ ANTENNA PARAMETERS

{

XFLOAT/

ANTDIM - DIAMETER OF RADAR ANTENNA IN INCHES

RADOME - BEAM SPREADING FACTOR OF ANTENNA

ANGAIN - MAXIMUM GAIN OF ANTENNA IN DB'S

BRKPNT — DISTANCE AT WHICH STC CURVE CHANGEE TO
40 # LOG(DISTANCE) IN MILES

ANTLOG — LOG 10 OF ANTDIM

SIMULATIGON DATA

4(46) — PSIR — HELICOPTER HEADING IN RADIANS

A{1C3) ~ XPR - HELICOPTER X LOCATION RELATIVE TO
PRIMARY TARGET (IN FEET)

A{104) - YPR - HELICOPTER Y LOCATION RELATIVE TO
PRIMARY TARGET (IN FEET?

4105 - HPR - HELICOPTER ALTITUDE RELATIVE TO
PRIMARY TARGET (IN FEET:

A({358) 02R - DEGREE TO RADIAN CONVERSION

A(35%) - R2D - RADIAN TO DEGREE CONVERSION

HL360Y - PI - 3. 14139

Ai4&1 - TWORPL -~ 2 # PI

Aldsdr - VWIND ~ VELOCITY OF HIND IN ANOTS

Aldas: — PEWR — DIRECTION OF WIND IN RADIANE
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INITIONE
PT LENGTH OF TaRGZET &HEAD OF ACTuabl TISTANCE
MIL
rCEN - TARGET Ii FRONT OF ACTUAL PCSITICN
EOR TWEEN ANTENNA HEADING AMND TARGET HEADIMG
IN DEGREES
ANTEAN ~ ACTUAL ANTENNA GAIN IN DE CONSIDERING ANTENNA
PDI;TI" ERROR
ANTHDG - HEADING OF ANTENNA I RADIANS RELATIVE TGO TRUE NORTH
ANTING - CHANGE IN HEADING (IN RADIANS) FOR EACH
ANTEZNNA POSITION INCREMENT
ANTLLOS - AMTERNNA LOSS IN DB DUE TO ANTENNA ERROR
SMTTEL(ZS) - TABLE OF ANTENNA LTSSES IN DB DUE TO ARNGULAR ERRCGR

ONE ENTRY FOR EACH DEGREE OF ERROR

ASTLEMN - COMPUTED LENGTH OF TARGET BEHIND ACTUAL DISTANCE IM
MILEE
ASTPIT - FERCENT OF TARGET BERIND ACTUAL TARGET POSITION
ATH - ANTENNA TILT CONVERSION CONSTANT FROM RADAR
. UNITE TO DEGREES
BCNGaN ~ BEACON GAIN SETTIMG IN DB. RANGEE FRCM -27 TO +3 DB.

(2]
BECDEL - RE&ACDON TRANSMITTING CDELAY IN MILES
BGK - BEACON GAIN CONVERSION CONETANT FROM RADAR
UNITS 7O VOLTS

COEF1(2} -~ CORRECTION FACTOR FDR TARGET LENGTH CONSIDERING
PULEE WIDTH.
(1 2. 35 USEC PULSBE WIDTH
(2} . & USEC PULSE WIDTH

COEF2{(3% - PERCENT OF TARGET LENGTH FOR THE THREE INTENSITY
LEVELS
(1)

W

FERCENT LENGTH OF LOWEST INTENSITY
(23 PERCENT LENGTH OF INTERMELIATE INTENSITY
{33 PERCENT LENGTH OF HIGHEST INTENSITY
COMVRT (&} — ARRAY TO CONVERT DISTANCE (InN MILES) TO ENCODED
RADAR DISTANCE FOR EACH RANGE SETTING
CURTGT - TARGET ID OF CURRENT TARGET BEING PROCESEED
DE - COMPUTEDRD DBE LEVEL FOR EACH INTENSITY LEVEL
DELVL - COMPUTED RETURN SIGNAL STRENGTH IN DBM
DBZERG -~ TRIGGER LEVEL FOR SEA CLUTTER MODEL
FIXFCT - CONVERTS FIXED SEA CLUTTER LEVEL TO VALUE UEED TO
COMPUTE MINRANGE AND MAXRANGE (I.E. CONTROLS
CONTROLS CLUTTER LENGTH)
FT2NM - FEET 70 NAUTICAL MILE CONVERSION FACTCR
HEGDIF — DIFFERENCE BETWEEN TARGET AND ANTEMMNA HEADING
FOR CURRENT TARGET
GFCT — FACTOR APPLIED TO SEA REFLECTIVITY FCR
HEADIMNG REALATIVE TO THE SEA
I — WORK INDEX
IANT - ENCODED ANTENNA TILT
IaWPCI - NCDEED ANALOG WORD RECEIVED FROM RALDAR
IAZM ~ TNCODED ANTENNA DIRECTION
IZBR - ENCODELD RADAR MODE

X
e ]

1 = RADAR ONLY

2 = BEACCH ONLY

2 = RaADAR AND BEACON
IBGN - ENCORET BEACON GAIN

"‘M3 - CUMPLITE BIT VALUE

IDATA(I-10CY — ARRAY FOR CUTPUT DATA FUOR RALAR HARDWARE
IDIRF — CURRENT DIRECTION OF RADAR SWEEF (0=CCW, 1=CW)
IDWPCI - ENCOLDEL DISCRETE WORD RECEIVED FROM RADAR
IMAPS — WEATHER CR MAP MODE
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INTADD - INTENSITY ADDED FOR STRONGEST TaRGET
INTCHG{4) — INTEMSITY CHANGEZ FOR EACH LEVEL
D USED AS INTEMSITY TOTALS FOR VECTOR CREATION_
INTENT (4} — ENCODED VALUE FOR ALL 4 INTENSITY LEVELS .
INTOUT - CURRSHT OQUTPUT INTENSITY LEVEL .
INTTOT - TOT INTENSITY LEVEL
{O- = CLALP -
(2-3) = LOWEET INTENSITY ;
(3-43 = IPTEQMEDIHT* INTENSITY <
{(7— )Y = HIGHEST INTENSITY .
IFGR - PRESET RADAR INTENSITY IF = 1
IPULSE -~ PULSE WIDTH R
1 = 2.25 US
2 = & US -
IRGN - ENCODELD RADAR GAIN SETTING
IRGSET ~ CURRENT RANGE SETTING
{1-5) = (2.5, 5.0, 10,0, 25.0, 50.C, 106.0) MILES _
IRNG1 - RANGE AT WHICH INTENSITY LEVEL RISES (ENCODED)
IRNG2 - RANGE AT WHICH INTENSITY LEVEL DROFS (ENCGCDED)
IRX - SEED FOR RANDOM NUMBER GENERATOR -
IRY - SEED FOR RANDOM MUMBER GENERATOR -
LOKAHD ~ SIZE OF LOOKAHEAD AREA (IN RADIANS FROM CURRENT
ANTENNA HEADING)
LOOKUP - INDEX INTO ANTENNA TABLE —
LETINT - LAST INTENSITY LEVEL QUTPUT
MANT - MASK FOR ANTENNA TILT {ANALOG WCRD:
M&X - MAXIMUM ENCCDED RANGE FGR CURRENT RANGE SETTING
MAXIMNT — MAXIMUM INTENSITY LEVEL FOR CURRENT RADA&R MODE o
MAXRNG (&) — MAXIMUM ENCODED RANGE FOR EACH RANGE SETTING i
MEBR - MASK FOR RADAR/BOTH/BEACON MODE (DIGITAL WORD:
MEGN - MASK FOR BEACON GAIN (ANALOG WORD) —
MDIRF ~— MASK FOR ANTENNA DIRECTION (DIGITAL WORD) ‘
MOS(3: 23 - MINIMUM DETECTABLE SIGNAL IN DB FOR 3 INTENSITY
LEVELS AND 2 PULSE WIDTHS —
MIN — MINIMUM ENCODED RANGE FOR CURRENT RANGE SETTING :
MINRMNG(4AY — MINIMUM ENCODED RANGE FOR EACH RANGE SETTING i
MMAPS — MASK FOR MAP/WEATHER MODE (DIGITAL WORD)

MPGR — MASK FOR PRESET GAIN (DIGITAL WORD)
MRGN - MASK FOR FADAR GAIN (ANALOG WORD)
MRGEET - MASK FOR RANGE SETTING (DIGITAL WORD:
MEECT - MASK FOR SECTGR TYPE 40/120 DEGS (DIGITAL WORD)
NODE - CURRENT WNODE FOR LINKED LIST TRAVERSAL
NPT —~ NUMBER OF QUTPUT WORDES FOR SRDRO
NATPOZE ~ NEXT ANTENNA POSITION AZIMUTH
NXTTGT - MEXT TARGET IN DIRECTION OF RADAR SWEEP
FROM CURRENT TARGET
OHDDIF — HEADING DIFFERENCE OF LAST TARGET PRCCESSED
PCT — FERCENT 0OF TARGET LENGTH CONSIDERING DB LEVEL AND
INTENSITY LEVEL
PCTDE -~ FACTOR MULTIPLIED BY CE TO INCREASE TARGET LENGTH
PCTMIN MINIMUM TARGET LENGTH (AT O DE) IN PERCENT
PRSEA RADAR FPOWER RECEIVED FROM THE SEA
PULEE - RADAR PULSE WIDTH IN UEEC
RANFIX - FACTOR FOR RANDOM EFFECT OF SEA CLUTTER

-_

)

PR R T G BN B A S

RANGEL MNb: AT WHICH INTENSITY LEVEL INCREASES (IN MILES) —
HANGEZ ARNGE AT WHICH INTENSITY LEVEL DECREASES (IW MILES) |
RéNGEE(é? - MAXIMUM RANGE (IN MILES) FOR EACH RANGE SETTING
RANGR — CURRENT RANGE OF TARGET (OR SEA CLUTTER) IN MILES
RERGAM — RADAR GAIN IN DB (FRCHM -37 TO +3)
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RGK - RAD&R GAIM CONVERSION CONBTANT FROM RADAR
UNITE 7O VOLTS

=HEDG - ANTEMNA DIRECTION RELATIVE TO THE SEA
(0 = HEAD SEA, 1 = DCWNSEA}

RNCOEF - TOTAL RANDCM EFFECY CF SEA CLUTTER
FRNGLOS - LOG 10 OF CURRENT TARGET RANGE
SEADE ~ EEA RETURN POWER RELATIVE TO LEVEL 1
THRESHILD VALUE
CEAFLT - FACTOR WHICH MULTIPLIEE WIND SPEED 70
INCREASE SEA REFLECTIVITY IN HIGHER SEA STATED
EFACT - ANTERNNA HEADING CONVERSION COMETANT TO CHANGE

rRADAR UNITS TO DEGREE

EI38za - RADAR REFLECTIVITY OF SEA PER UNIT AREA

§7C ~ STC LEVEL FOR CURRENT IMTENSITY LEVEL

STCLVL - 87C LEVEL DOF HIGHEST INTENSITY SETTING

ETCORZ(3y - OFFSETS ADDED TO STCLVL TO DBTAIN STC LEVEL FCR
EACH INTENSITY LEVEL

STHDDF - HEADING DIFFERENCE OF STARTING TARGET ID (TGTSTR)

TGTLEN(S) — LENGTH OF TARGET FOR EACH RABGE SETTING (MILES)

TGTJUT - HALF OF THE WIDTH OF TARGET (RADIANS)

TILT RADAR ANTENNA TILT (IN RADIANS)

LTDIF - TILT ERROR BETWEEN TARGET AND ANTERNNA (IN RADIANS)
TLTFCT - FACTOR MULTIPLIED BY TILT FOR SEA CLUTTER MODEL
UPDTGT — TARGET TO BE UPDATED NEXT
WNCQEF -~ FACTGOR MUTIPLIED BY WIND FOR SEA CLUTTER MODEL
WNDB — TOTAL FACTOR OF WIND, TILT AND WIND DIRECTION USED

FOR SEAa CLUTTER MODEL
KANT — ANTENNA TILT IN DEGREES
XBGMN — EBEACON GAIN IN VOLTS
(RGN -~ RADAR GAIN IN VOLTS
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14000 Cox» SUBRBUTINES CALLED: ' -
154000 Cuxs !
16000 Cons SRD! = gETS THE ANAL3G AND DIGITAL nATA FROM THE
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41.00C
424000
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45000
46000
470000
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* /TARGET/TGTLAC(2,100)2 TGTOST(10C)s» TGTHDG(100),

* TGTPTR(22103)» TGTLHG(100), TOTTLT(LOO),

* TGTTYP(120),

- NBRTGT, NUMTST, TGTID :

* /STATUS/LSTDIR, NXTALT, NXTUPD, TGTEND, TGTSTR, LAZM
*

/ANTENA/ANTDIMJ RADsﬂE) ANGAIN, BRKPNTJ RNGB;K; AWTLBG

~

L
Cl*&***%f******i‘***&&******i*%&****'***‘**&****‘&*****i**é*p**
Crrexsn EGUIVALENCES s, R

C!***4**************ii*&****&***l*******&****Iv** I EXEEET B E R L SRR}

49.000 C

30000 EQJUTVALENCE

51.000 * { At 8)s PSIRYS ¢ A(10g)» HPR)s ( A(358) Der)s
52.000 * ( A(359), R2D)2» ( A(460)s PIYs ( A(4€l)s TuBPRT))
53000 * ( A(464), VNIND), { A(466), PSWR)
54000 E~UTvALENCE

535000 * (RHC 1)s  XANT)s (RH( 2), XBGNys (RH( 335 XRGNy,
56,000 . (RH( 5), XMaPs),

57000 * (RH( 7)Y, XRRR) s (RH( 8),xRANGE).,

58.000 * - (RH(18ys  XAZMy.,
59¢0GC * (RH({31), ATK) s (RH({32), BGK)» (RH{33), RGK )Y,
60000 * {RH(3%), SFACT)

61000 FIJIVALENCE

62000 * CIHC 1), TANT), (IHC 2), 18GN), (IH( 3), IRGN),
63+000 * (IHC 4)s [cAMS)s (IH( B), IMAPS)s (IH( 6)2 I1PGR),
€4+000 * (IH¢ 7). 38Ry, (IH( 8)s,I1RGSET), (IHe 9y, [AZF )y,
634000 * (IH(L10)» IRNGCF ), (IH(11),IUNRUN), (IH(12)sISYNCE),
£6¢000 »* (IH(13)s ISECT)s (IH(14)s IDIRF)» (IH(15)s IAZM),
67000 * {IH(31), MANT) , (IH(BE), MBGN), (IH(33), WRGN),
63000 * (IK(34), MCAMS), (IH{35), MMAPS), (In(36), MPGR)‘
63+000 * (IH(37)) “BRR), (IH(38),MRGSET)s (IH(39)s MAZF),
70+000 »* (IH(40),MRNGCF), (IH(41),NUNRUN), (IH(“E),MSYNCE),
71000 * (IH(43)s MSECT), (IH(44)s MDIRF)Y, (IH(45), MAZM)
72000 EQUIVALENCE

73.000 » (KC( 1)2TAWPCT)) (KC( 2),IDWPCI)s (KC( &)2 ISCAN),
74+00C * {KC(20) s ANTHDG)

75000 C

764000 Cl************i******r***i*******************!********l****I‘**
774000 Crrsex DECLARATIENS e PRy
730000 Cussmuens s n el m bt r n b b ke skt Ep e e n N R u NN RN n " hn NN F R RN bn g N W

759000

c
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125

—
O
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107
103
10y
112
111
112
113
114
113
11,
117
113
115
120
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]

C I T U T B R I T

4 1.1 3 1 92 3 42 2 2 2

30,000 REAL  ANTTAL(25), CONVRT( 6), RANGES( 6), MD3(3,2ys —
31000 * CoEF1( 2)s CIEF2( 3)s STCORGL 3)» TaTLEN(SYs |
32+.000 » LekAaHD J
83.000 C * ,
844006 INTFGER INTENT(4)s  MINENG(6) s MAXGNG(H)s IpATA(L108)) 7
85.00C » INTCHG(#) ) N
26+000 C » :
27300 INTEGER BINLST, CURTGT, HDOBLSTs TGTENR, TGTID, TGTSTR, —
28.000 » TGTPTRs» T3TTYR, YPATGT {
39+00C C
ChIlelololEE 2 T 2 R SR PR 2 E R TR S F L BT L PN R N T L A Y ey e N 22 I ST I
91¢00C Cenxns DATA STATEMENTSees ExxwEw |
O20000 CHeat b u sk R RER R AN SRR R ERR R TR T LR R RERFRRR R AR A R R RN IR RN g W |
33.00C C _
94+000C DATA ANTTS) /0005 0+20s 0¢90s 22002 3:.3C2 5535 742027
33.000 » 1100, 14982 19¢Qs 24eCs 2940, 3560012 43,0, |
F5+30C * 3495s 29Dy 26075 26952 2700, 2902 3149,
87.000 * 32¢82 34425 350, 3740/ .
98+.00C C » :
39300 DATA AT /0117647075 RGKer RGK/2#001961/ ;
100.00C * SFACT/0.,2343750/
101.000C ¢ * -
102000 NATA ANTINC/4¢0906E=3/s L8BKAHD/0930/, TGTWDT,/2e230, |
103000 C *
104,000 DATA CONVRT /12405 12382 12371 61845 304925 15e44/1 —
105.00C * ANGAIN/31+¢5/, ANTDIM/ 1840/, |
104.00C » FT2NM/ 1, g447368E-04/) S
107.200 » RACEME/1403/s TRLISS/3e60/,
1084000 * INTENT/12288, 8132,0,4086/, ICBMp,477003/ -
109,000 € * i
110.000 DATA PCTMIN/O«6/s PCTOB/00157s ZGWN/Q o5/
111.00C C * -
112.000 NATA UPDTS3T/1/s IRX/1374628737: IRY/1073741823/ §
114000 Couxunx RIT MASKS F3R THE RADAR 'ANALAGY STATUS #WBRDess
1152000 C * -
1154000 DATA MANT/4ZFFQ000/, MBGN/u2FFQ0/s MRGN/Z2IFF/ \
117.000 ¢ *
118¢00C Cuwnux 3IT MASKS FOrR THE RADAR 'DIGITAL!' STATUS WORDe s -
119.000° C » :
122.00C DATA MCAMS /4280000072 MMAPS /674000007
|
|
|
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1 4 4 8 ¢ ¢t 1

4

t 4 08 ¢ 3 9 2 4 4 9 30

4

4 &t 2 2 2 2

4

k]

121000 * MPGR /422000C0/: M3RR /67180000,
122.000 * NQGSET/SZC7OOOO/; MAZF /67002000/+
123.00¢C - MRNGCF y67004000/s MUNRUN,/5Z20022090,9
104000 » MEYNCE/420010C0/» MSECT /52000800,
1254300 * MDIRF /6700040075 MAZM  /82C0Q3FF/ -
1264300 C * .
127.000C NATA MDS/«10g9404 =104402 =10440s =9ge0, =Q3¢702 =Slen/e
123+000 * BECDE| /0e5/0 (BEF1/2¢2,10/5 cOEF2/14Ca006550425/
123.30C C »
130000 DATA MAXRNG/3101619,1237,1546,1946,1546/,
131,00¢C - MINRNG/Iétlé:létaléla/
132.000 C *
133.000 DATA TGTLEN/Qe157 00152 Ce3Ca 0+30s 0332 160/
134+900 * AHDPCT/Q.15/: ASTPCT/OoSS/
135.000C * STCBRA/=17+0,=7e020:0/
1364000 C *
137.000 CATA FIXFCT/0e157s RANFIX/Qe2/s TLTIFCT/140/,
133+000 »* HDGFcT/IOoC/:SEAFcT/Oo15/:
1394000 * RANGES/Z2¢500s 5¢0002 10002 25¢00s 5000+ 10040/
140,000 C
141,000 i AA TR T EET AL TR R L L L s Y R A I
TA20000 Coasmmuwsm et e wd i r b ¥ n s Hdsh e 0% 2208 H T bl s B W NN 22w
143.000 C
1444000 C#xexx  GET THE ANALAG AND DIGITAL RADAR STATUS WBRDSees
1450000 c ’
1464000 cALl Srpl(IAWPcl,IpaPcl)
147000 C
1436000 Crrens PREVENT INVALID STATUS WHRDSeee
143.00C C
132+C00C IF (TAWPCI +EQe 0) TAWPcl = 1338212
151.00C IF (IDWPCI +£f3e Q) IDWPCI = 533b02
132.000 ¢
133.0C0 YAZM = IA7M = TAND(MAZM,IDAPCI)
134+000 XAIM = YAIM*SFACT
155,000 C
1564000 xw» wASK BUT THF DATA gpRfBu THE RADAR ANALSG JORD e
137.000 ¢
153.000 YANT = TANT = ISL(IAND(MANT JIAWPCT):-lé) - 6
159,0C0 YSGN = [BGN 3 ISLC{IAND(MBGN ,[AWPCI), =3)
152000 YRGN = IRGN =3 IAND(MRGN s TApecCD)
161+000 C
93



162
163
164
163
164
17
163
163
173
171
172
1753
174
173
1754
177
173
173
139
131
122
1233
184
185
1R¢
187
133
183
19a
i91
122
193
194
1g5
1396
157
193
192
200
2C1
202

38

1t ¢4 13

4 4 & 8 1 1 8 92 2 8 3 4 3 2

1 1 24 1 4 2 4 &2 323 9% 4 22

2

162000
16340060
164 «30C
1434200
166,200
1587.000
153.0C0
153300
179+300
171000
172000
173200
174000
175200
1764000
177000
1780000
17394000
130000
131.00C
182,000
133,060
134,000
1854300
1864000
127+000
1383.000
183200
199+000
131.000
192000

133.000

134003
195,000
136+000G
197000
198000
133.000
200000
201,000
202000

Cuxs
Crxxe

> OX XX

(@)

cavPlUTE TH

E
AND RADAR

XANT
X8GN
XRGN

ICAMS
1MAPS
1PGR
IR3R
IRGSET
1a7F
IRNGCF
TUNRUN
ISYNCE
ISECT
ICIRF

XMAPS
XB3R
XRANGE

CAMPUTE TH

TILT
BCNGAN
RDRGAN

If (IPGR
If (IRGSET

I=2ULSE
IF (IMAPS .
[PULSE

AHDLEN
ASTLEN

ANTENNA TILT ANGLE (DEGREES) AND THE 3paACsN

HGAINS (VELTS) e e

u M u m a n u

U Mmu

YANT#ATK = 1540
YBGN#3GK
Sed = YRGN#RGK

MASg BUT THE DATA FRE8M THE RaADAR DIGITAL WBRDeas

ISLITAND(MCAMS 2 [DWPCI)s=23)
1SLETAND(1MAPS 2 [DWPCL)s=22)
ISL{TAND(MPGR s [DWPCl)as=21)
ISL{TAND(MBBR s [DWPCI)s=19)
ISLITAND(MRGSETSIDWRCTI )2 =15)
ISLOTAND(MAZF 2 IDWRCI)s=13)
ISLOTAND(MRNGCF 2 IOWPCTI) o =q4)
1slL{ JAND(MUNRUN, [DARCT),=13)
TSLITAND(MSYNCES [DWRCI)s=12)
ISLOIAND(MSECT JIDWPCI)s=11)
ISLIIAND(MDIRF »[DWPCI)s=1y)

FL2AT(IMARS)
FLBAT(18BR)
FLOAT(IRGSET)

ANTENNA TILTs AND THE BEACAN AND RADAR

XANT #n2R
XBGN#8e = 37
XRGN*9¢0 = 424

PRS

r

Ege 1) RDRj5AN 040

GTs 6) IRGSET

" o

a

U e =

TGTLEN(IRSGSET)«COEF 1 ( IPULSF ) »AHDPCT
TGTLEN(IRSGSET)I»CBEF L (IPULSE ) »ASTPCT

94

1 «ANDe [RGSET +LEe 4 oaAxDe IB3R +EQe 1)

—J

]

_]

b
GAIN »
-\

i

|

i

-

i

]

—
!
i
!

T
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203
204
205
204
207
20R
20%
219
Z11
212
213
214
2135
215
217
213
2l
222
221
222
2213
224
225
226
227
223

224

230
231
23z
233
234
235
235
237
233
235
240
241
242
2473

T 4 43 ¢80 2 8 0 9 3 0 ¢ 3OO A

]

24 ¢4 ¢ 2 1 2

22330C
294,000
235000
2044000
227000
203000
239+30¢
212000
211+00¢
212300
213,000
21%.000
213.200
2154000
217000
218000
215,000
223+00C
221.000
222000
223,000
2244000
225.000
226,000
227000
228000
229.000
2390000
231.000C
232000
233.000
234000
233,00¢C
236000
237000
233000
235,000
240+000
241+000
242+000
243,000

t»*¥**
C
c
C
C
C
8
C
Crsnxxn
C
C
C
2
4
C
Crnstwx
c
6
(o

MAX
MIN

MAXRNG( [RGSE
MINRNG( IRGSE

INITIALIZF THE P3INTERS

AVD THE aINARY.fREE-..

HRBLST s UPDTGT = 2
NXTNBD = 1
NXTTGT = TGTPTR(IDIRF , 1, TGTSTR)
[F (LETDIR +EQs ITIRFYy 438 T& 8
TGTSTR = TGTEND
NXTTGT = TGTPTR(IDIRF + 1, TGTSTR)
TGTEND = NXTTST
IF (NXTUPD «EQ TGTSTR, NXTUPD = NXTTGT
cyRTGT = TGTSTR
CAMPUTE THE ANTENNA HEADINGeeo
Ig (ABS(I1AZM = LAZy) +GTe 50) LSECT = 1SEcT
LAZM = TAZM
NXTPBS = 1AzM + 1
Ig (IDIRF +Ege Q) NXTpBS = JTAZM = 1
ISCAN = 255
IF (LSECT ,EqQ, 1) [SCAN = 1249
ANTHDG = PSIR 4+ ANTINCw(NxTP3S = ISCAN)
IF (ANTHDG sLTe TwBpl) gY T8 &4
ANTHDG 3 ANTHDG - TwBPI; G T8 2
IF (ANTHDG ,3g, 0.0) G8 19 6
ANTHDG = ANTHDG + TyBpls GO 78 4

CHMPUTE INITIAL HEADING

DIFFERENCE LESS THAN 28;8009

BHpplF = TGTHRG(CURTGT) = ANTHpG

IF (IDIRF
IF (BKHDDIF

*EGs O
vG3T, =TGTWOT)

95
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244000
243000
246-000
247.00C
243000
243000
23)+000
2514000
252.000
253.000
254000
253,000
236000
257 <000
252,000
259.00C
250+000
251000
2524000
263000
264000
245000
255,200
257+000
2A8¢000
259,060
270.000
271000
272,000
273000
274000
273000
276000
277000
278 ¢00C
279+000C
283000
231000
232000
2343000
234,000

C
Coatrwx
C
C
Crietxx
c
12
C
11
12
c
Cexaxnxn
C
C
C
»*
*
C
Car*sewxn
C
c
Connnn
C
20

STIRE THE

STHDDF
CURTGT

|

MEADING DIFFERENCE & 3ET THE FIRST TARGET e

0o
<
iz

2

Q0

CIMPUTE THE TARGET HEADING CIFFERENCE ., e

HpGn lF
IF (IDIRF
IF (HEGDIF
IF (HCgDIF
HDGDIF
8HDDIF

TETHDGICURTGT) = ANTHDG

~HDGRTF

CECey ) HDGDIF =

.GT, =TGT#DT) HDGDIF = HDGNDIF . TwBPI
egEe O4DDIF) g8 T8 12

= HDODIF + TwBPI1: G3 18 11

= HDADIF

CHECK HEANDING DIFFERENCESs e

NXTTGT

IF (HDGDIF
IF (NXTALT
IF (HDGDIF

[F((TRTEND
TSTEND
Ie CINXTUPRPD
NXTUPD
1o (HDGDIF

TARGET IS

TGTSTR
STHDOF

2 TGTPTR(OIDIRF + 1ls CURTGT)

+GTs LIKAHD) GE TG 45
£33« CURTGT) NXTALT = NXTTGT
»GE, TGTWDT) GB T8 35

*EQs CURTGT) +AND» (LSTDIR +nEs IDIRF))
= NXTTST

sFes CURTGT) +ANDe (NXTUpD onEe TGTEND))
= NXTTAT

»GT4=-TGTWDT) GB TE 20

BFEHINMD THE RADAR (NBT VISIBLE)ssee

CURTST
HDGDIF

30 T8 40

TARGET MAY BF VISIBLE; CHECK THE ANTFNNA TILTe..

TLTDIF
RANGR
RNGLBG

TILT = TGTTLT(CURTGT)
TGTOST(CURTGT)
TGTLBG(CURTGT)

U uon
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2334300
231.000
292000
293000
2944000
2§50000
296000
297.000
293.000
239.000
300.000
3301.000
302000
303.000
304000
305000
30640060
395,000
308.000
309.000
3100000
311000
312000
313,000
3140060
315.000
3164200
317.000
313,000
313.000
3224000
321,000
322000
323.000C
324,000
325.0C0

8]

c

ANTERR = (ABS(WDGOIF)Y + AB3S(TLTDIF))/D2R
ANTERR = (ANTERR/RADSMg » ANTDIM/12 0)
La9%Up = [pIX(ANTERR) + 1 :

IF (L33<UP +3Te 25) G3I T8 4C
ANTLBS = ANTTB| ( 83KyP)

ANTGAN = ANGAIN = ANTLAS

(O R R LT A R R T SRR LR TR 2R L SRR RV R A R R R S R

Cxnax
CH*
Cwwx
Coxx*u
Cunx
Cox%*
R
Crux
Cxxx
C-&**
Crnx
Coxx
Cx»x
Cx*e
Crx»
Cwsx
C&**
Cenx
Cres
Cw*®

RADAR TARGETS e s

30#L8C10(4xPT,
GAIN)

WHERE !

TRANSMIT PRAER
ANTENNA GATIN
LAMBDA

S1GMA

T/R L 9SS

TH1S REDUCES T38:

RETURN PSWER (DB) = TRANSMIT POWER
4O B310(RANGE [N METERS) + 2#( ANTEZNUNA

+ Z20*831C(LAMBDA) + 10« 8G10(5IGgMA)Y

wonouau

T/R LSSS!O.

7000 WATTS = %8445 DECIBE Sees

6e4 4 20LBGIQHHHHH,LBG1O(ANTDIM) « 2GINTINL

0e0317 METERSs e, 1.8ss
1000 SQUARE METERS REFLECTIVITY...
TwB-NAY LBSS {USER INPdr)voi

A8LVL = =93413 = 40%L3G1Q(RANGE IN NAYUTICAL MILES)

+ Z* (ANTENNA GA[N) s

C&*******}****&***{****************&**&*l**&**;***{************

C

c

[a)

IF (I2RR +£3e 2)

38 T8 25

P3LVL = =95413 + 2.0%ANT3AN = 40¢0%RNGL3; - TRLOSS

STCLVL = «85,40 +

ANGAIN = 23¢0#RNGLAG - RDRGAN

I (RANGR +3F+ RNGBRK) :
*STCLVL - =87480 + 2+0000%ANGAIN » 39436*RNGLBG = RDRGAN

Ir (IMAPS WEQ.

1

)

97



324
327
328
329
332
33
332
333
334
335
336
337
33%
33s
340
341
342
343

~

344
343
346
347
3483
31&-:3
380
351
3S2
353
3T
356
357
358

2359
350
361
362
3613
364
363
366

L R B T |

s 4 4 & 3 9 3 ¢ ¢ 3

327000
323000
323,0C0
33Q0+000
331000
332000
333,200
334000
335.000
335+00¢C
337300
333,000
3339000
340.00C
341000
342,000
343.000
344000
345,CGC
346000
348000
349,200
3530000
351000
352900
353.000
354 ¢C0O0Q
355000
356000
357000
3538000
359000
361000
361.00C
362000
3630000
364,000
365.000
3664000

*STCLVL = =92,33 + 1,3333#ANGAIN = 29,90#RNGLEG = RDRGAN
c ' %
MAXINT = 3
IF (IBBX ,zQ. 3) HAAXINT = 2
- _
D8 28s ) = L1aMAYINT
STC = StcLvl + STCaRG(J) .
1F (s7C Lr, 0S4, 1PULSEY)  S7C = MDg(y, PULSE) -
D8 = p=pvy = STC ;
IF ( DB +LTe D42y, G3I T8 25 .:
C
PCT = (PCTDB#*CR + PCTMIN)»CBEF2(J) =
RaNGg1 = RANGR - PCT#aAHDLN ) i
IRNGL = IFIX(RANGF1#CUNVRT(IRSSET))
c ' . —
F (IRNG1 «GE. MAX) G8 T8 25 ;
IF (IRNGY JLTe MIN) IRNG1 = MN :
c
RANGE2 = PCT#ASTLEN + RANGR B
IRNG2 = [FIX(RANGE2#CUNVRT(IRSSET)) o
o
IF (IRNG2 «LTe MIN)Y g8 Te 25 —_
IF (IRNG2 «GF+ MAX) IRNGP = MAX = 1 g
C |
INTCHGt2) = INTCH3(3) = INTCHG(4y = 0
INTCHG(Jd)  ==1 a
INTCHG(J+1) = _1
c
CALL INSERT(IRNG1,IRNG24INTCHG) —}
C 1
25 CANTINUE ;
o
C&***&******i*&*****&*********&*********i**&***k*}&*********&i*—?
CEux }
C* % AEAcEN TARGETSasn
Cens =
Cxwn RETURN PGwER (Dp) = TIANSMIT PIWER =
Co*x 20*L8G1n(4%PL) = 20*LEGIn(RANGE IN Mz TERS) + ‘
Cx%x ANTENNA GAIN + 20#LEBG10(LAMBDA) « INp.WAY LB2SS
Consn + SEACHN ANTENNA GAIN.+. —7‘
Cwnx WHFERE s
i
3
]
}

-
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404
405
404
4Q7
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4 14 14 8 3 1 ]

267000
3634000
354,000
370000
371.0CC
372,000
3734000
374000
375000
374000
377.00C
373,000
373000
323.000
331,000
3224000
38334000
334000
385000
386.000C
387000
383.000
389000
392.00¢C
391,000
392+090
393,000
3944000
393.000
3969000
397.000
393.000
399.00C
400.00C
401+000
402,000
4034000
404000
4035000
406000
497,000

Crux

Coes TRANSMIT PAWER = 430 WATTS = 56402 D3Maeee

Corws ANTENNA GAIN = 6,4 + 20+LBGLO(ANTIIM) . PRIMTING LOSS
Counsr = LAYRDA = 00322 (ETERS (8EAC3N RETURN pULSE
Cwns ANE=WAY L3SS = Ne3% T/R LA9SS FREQUENCY) + 0
Cexx arACHN ANTENNA gAIN 3 5 DeClpels,., ;

* % %
vvs  THIS REDUCES T:

Caww

Cotx DalVl = <56416 = 20*L9GL10(RANGE IN NAUTICAL MILES)
Cxer + ANTENNA GAIN = Qe5%({7/R LBSS))ees
Cxws STCLvL = 51,00 . 20#RNGLBS5 . BCNGAN

Cune Dgp = OnLvlL = STCLVL

Cwnx nB = 5416 + ANT3AN = JeB*(T/R LBSS)) + BCSGAN
Cownx '

c*&****&***%%***l***b*********ﬁ*******&*i*****;****************

c
IF ((IBBR +EQe 1) #tRe (TGTTYP(CURTST) EQe 0))

* GE T3 40
C
BB = =5416 + ANTGAN «» 0e¢5%xTRLBSS + BCNGAN
C
IF (D2 +LTe 029) GB T3 40
C
RANGE!l = RANgR + gRECDEL = AKCLEN
IRNGL = TFIX(RANGE1#CONVRT(IRGSET))
C
Ie (IRNGL «GE» 4AX) G3 T8 40
IF (IRNG! +LTe MIN) IRNGL . MIN
C
RANGEZ = RANGR + BECDEL + ASTLEN
IRNG2 = [FIX(RANGE2*CONVRT(IRGSET))
C
IF (IRNG2 .LTe MINY GO T8 40
IF (IRNG2 «GEe MAX) IR4G2 = MAX e
C
INTRHG(2) = INTeHG(3) = D
INTCHG(4) = 1
C
CALL INSERT(IRNG1sIRNG2,INTCHG)
C
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4 4 9 3 2 5 9 2 %2 1 T4 11 ¢t 5 0

4 1.3 4 3 ¢ 5t 3 2 3 4

$ &+ 2 2 8 o 1

40390C
403.000

410000
411+000C
412,30C
413.500
414000
415.0C0
416.000
417.000
418.000
413.000
420000
421000
422000
4234000
424.006C
425,000
4264000
427,200
423000
429000
432.000
431.900cC
432.000
433300
434,000
435.300
4364000
4370000
438000
4394000
440000
441000
442,00C
443.000
444000
445.000
4470000
4484000

Crxsrnx
C
35
*
C
cC
Cornwex
C
+0
C
Cedsux
C
45
Cc
Cc
C
Custrex
C
20
C
*
C
C
*
*
C
o wx

-
T
TARGET IS IN THE LB6K=AHEAD AREAsee
IF (TSTEND +Ege CURTGT) TGTEND = NxTT3T
IFCINXTUPD oNEe CURTGT) 3Re (UPDTGT enEs )) .
Ge 12 40 . _
UPCTGT = CURTGT .
NXTUPD = NXTTGT
—
GET THE MNEXT TARGETeee i
CURTGT = NXTTGT -
GE T8 10 ) }
TARGET IS IN FRENT 3F THE LEBK=AHEAD AREAsss
-
LSTDIR = 1DIRF - !
IF (CURTGT +£3. TGTEND) GA& T8 50 -
IF (NXTUPD .£2, TGTEND) NXTUPD = CURTGT |
TGTEMND = CURTGT
) -
FIND AN ALTERNATE TARGETee. ]
IF (UPDTGT +NEs Q) 5B T8 55 -
|
Ie tLTGTEND «£Qs TAGTPTR{IDIR: + 1s TGTSTR)) +AND. ‘
(STHDDF +LE« L3KAMD » TWAPI)) GB& T9 57 _
UPCTGT = NXTALT ]
NXTALT = TGTPTR(2s UPDTGTy
IFC(IDIRF +E3s 1) «ANDe (UPDTGT «EQ. TGTSTR)) |
NXTALT = TGrenDd '
IF((IDIRF +EQe 0O) «ANDe (ypDTGT «EQe TgTEND)) —_

NXTALT = TGrSTR
IF (UPDTGT +EQ. TGTSTR) TGTSTR = TGTPTR(2 « IDIRF,UPNTS
IF (UPDTGT «EQe TATEND) TGTEND = TGTPTR(1 + IDIRF,UPNHTG

——

—JZ

UPDATE THE TARGE e e

S R

.
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1

0 2

4 1+ 4§ 20 4

4&“30'
453000
431430C
4324000
453.0005
454,000
455000
4564200
4574000
458000
4534000
460.000
461000
4624000
463.0CC
464000
465,000
466000
4670C0
463000
44694000
470000
471.000
472,000
473000
4744000
475,000
476000
477000
478000
479-000
43Q.000
481,000
432.06C
483.00C
434000
493,000
434000
487000
488000
489,000

C

N

5

r
1=

c

TGTID ] UP-TGT

b

CALl UPDATE

/

e EX E R E S FE R ST I 2L RN E L BN R E R EFEE TR RS T RN R R R e R R L R X I N

Coxxxx
Ce¥®atexn
Comnnx
&

37
c

SEA CLUTTE

IF ((TILT «GTe negt)

IF (TILTD .GT' '110)

RANGR
QNGLAG
sTCLyL

R MBnEL
DEGREES,

(IF 'TILT! IS GREATES TRAN + 2.0

NG SEA CLUTTER IS NISPLAYED).4s
*3Re« (IBBR «EQe 2)) GB T8 60

TILTD
TILTD

TILT»R2D
=10

('HPR*FTENM)/(TILTD*DER)
L3GLI0(RANGR) )
«35s4 + ANGAIN - 23°O*RNGLEG - RDRGAN

IF (RANGR +{F .+ RNGARK) ~
S3TCLVL = _87¢80 + 2+s0000#ANGAIN o 39¢85*3NGLAG
- RDR3AN

IF (IMAPS ,£3. 1)

STCLvL = .92,33 + 1,3333#aANGAIN . 29,40*RNGL3G
- RDR3AN

—
m

[F (IPULSE sEns

IF (ANTHDG »GT. PI)

IF (PSWNEW *5Tepl

IF (VWIND JLg, 5,0

SIH5SEA
PWRSEA

H on

66472

101

(stC L1, MDSI(],

2)

)

+*

-

STC = STCLVL + STCHARG(1)
IPULSE)) STC = MDS(1, IPULSE)

PULSE = 2435

PJLSE = 0+60

ANTHDG = ANTHDG = TA391

PSANEW = PSWR ’

pPSWNEw = pSwNEy = T,8pl
RHDG = ABS(ANTHDG = PSWNEW)/PI
RHDG = 0,0

~4CeQ0 = TLTFCT#TILTD =~ HDGFCT#*RHDG + SEAFrTayWINI

2e0*#ANGAIN + 100 (LBGIO(PULSE))
30,0%RNGLBG - TQLBSS - 10!O*ANTLﬁG



1 ¢4 0 1

b I |

s 8 4 4 3 1

4

4935+000
4910000
492.00C
433000
494,000
495.00¢C
496+00C
4979000
438.000
499.C0C
300000
501,000
502000
303+000
504000
505.00C
S06:000
807000
S08.000
509.000
£10.+000
211.000
512.00¢C
513.23G0
514000
515200
316.000
5174000
518,200
319+000C
5204300
521,200
5224000
523000
524000
525000
526000
527260
528000
329.000
530000

(RANFIX + RANDB#*WNDB ) *RANGR

[35EA
TC

GA T8 &0

RANGR*(1+0 + ANDB)

RANGEZ2) 38 T§ €0

+ (ZGWN =

RANGE 1 *cdNVRT(IRGSET)
RAVGEB*CeNVRT(IRGSET)

39 T3 &0
IRNGT .
G T9 &Q
IRNG2 =

» +
. EADB = PWRSEA
C
1F (SEADB JLE. O'Q)
Cc
ANDB = SEAD3*gIXpeT
INCBEF =
C
Conx
C
CaLL RANDUM(IRX,IRY,ZGAN)
C
c
Ceus
C
CALL RANDUMI(LIeXsIQYsZ2G4N)
C
RANGEZ =
o
Ir (RANGEL +3Te
C
IRNGL =
IRNGZ2 =
C
Ir (IRBNGl +3F« MAX)
IF (IRNGL JLTs MIN)
IF (IRNG?2 +LTe MIN)
1F (IRNG2 ,Gp, ™AX)
Cc
INTCRG(2)y = ¢
INTCHG(3) = O
INTeHG(S) = O
C .
CALL INSERT(IRNGY12IRNG2, INTCHG)
C
Cernsx CREATE THE yECTEBRes.
C
&0 NEeCE = +DRBLST
LSTINT = NPT = 1
IDATA(1) =

INTENT(LSTINT)

102

MIN

MAX

GET A SAMPLF 3F UNIFSRIMLY DISTRIBUTED WHTITE NBISEses

«5) *RNCIEF

GET A SAMPLE OF NIFEgMLY DISTRIBUTER WLITE NBISEees T

RANGEL = RANGR/(1+C + WNDB) + (ZGWN = 5e5)*RNCOEF |

-

]

—
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A}
1

x~d g

s S FEF R E WL W WL

4+
PN N A W DY

TOYON QLA UG Q) OT U IR U OUn

w
FS
L

&=
X

[S1 0NV
[S1 9]
- O

1
1]

ST NIVIJdL AN Y
XN NI UL FE i

TG QLTOLOT Y O O
)

{
(e 204 A0 0 3
o O

J

563
564
367
266
367
SER
56%
572
571
372
873

575

4 4 32 12 1

1t 4 03 13

531.000
532000
533.200C
534'3@0
5350000
535¢000
537,000
533900
539,000
540000
S41.000
542,000
543000
S44.000
5454000
546.0@0
347+000
548000
5449,00C
550¢25C
351+000
552000
533,000
534200
5535000
536300
557,000
5358000
553000
560,000
561000
562000
563.000
564000
5634000
5654000
567,000
563+000
562306
570000
571.000
5724000
573000
574000
5750000
576000

INTCHG(L) = INTCHG(Z2) 3 INTCHG(3) = 0
33 Te 75
C
Crerensn CREATE THE YECTORese
C
70 INTCHG(1) = INTZLG(1) + BIN ST(2.NBpE)
INTCH3(2) o INTCHG(2y , BINLST(3sN90E)
INTCHG(23) = INTCHG(3) + BINLST(4,N2CE)
INTTAT = INTCHG(L) + 2#In7CHGU2) + 3 INTCHS(3)
C
INTADD = |
IF (INTCHG(2) ,NE, O) INTARD = 2
I; (INTCHG(3) «NEw Q). INTADD = &
C
INTTST = INTTST + INTADD
INTSUT = INTTET/2 + 1
C
IF (INTTBT eEQe 6, INTOUT = 3
C
MAXINT = 4
C
IF ((I3BR  +£Qe 3) +ANDe (INTCHG(3) +E£7. 0)) MAXINT =
Ir (INTEUT .37, MAXINT)Y INTEBUT a MaXINT
Ie (INT3UT «£0s LSTINT) GS T8 74
Cc
NPT = NPT + 1
IDATA(NET)Y = IORCINTENT(INTIUT)LBINLST(1,NBDE))
LSTINT = INTBUT
74 NBDE = SINLST(52NB8IE)
C
75 Iz (NSDE oNEe 0) 38 T8 70
C
Cervxs CREATE THE COMPLETE VECTOR AND SUTPUT THE DATAse.
C
NPT = NPT + 1
ICATA(NPT) = [3R(ICHMP, MAXRNG(IRGSET))
c
CALL SRDO(IDATAINRT)
C
3399 RETURN
c

C%i****0*&***!*********&****f*»****&***fl*****;*&n****&»*4*&;**
Crxsnn END 8F SURRBUTINE 'CREATE'ese s

(o X B ¥ PR AR E R X R TR X IR R e A Y N S A T T SRR Y TR T R R VIR R T ]
END
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SUBROUTINE INSERT
DESCRIPTION:

INSERTS INTENSITY CHANGES INTO LINKED LIST

LIST ARRANGED IN ORDER OF RANGE. THE SUBRQUTINE

1S PASSED AN ARRAY OF INTENSITY CHANGES FOR LEVELS
0, 1, 2, and 3 RESPECTIVELY. ALSO PASSED ARE 2
RANGES. THE FIRST IS WHERE THE INTENSITY CHANGES
OCCUR WHILE THE SECOND IS WHERE THE INTENSITY
LEVEL REVERTS BACK. FOR A CHANGE OF LEVEL 1 TQ
LEVEL 2, THE ARRAY WOULD CONTAIN A -1 FOR LEVEL 1
AND A +1 FOR LEVEL 2. THIS INDICATES 1 LESS TARGET
AT LEVEL 1 AND 1 MORE AT LEVEL 2. IF INTENSITY
LEVELS ARE INSERTED AT A PREVIOUSLY INSERTED RANGE,
THE INTENSITY LEVELS ARE ADDED. OTHERWISE, A NEW
MODE IS ADDED.

COMMON DESCRIPTION:

SEE SUBROUTINE CREATE

VARIABLE DESCRIPTION:

JHEAD - CURRENT NODE IN LINKED LIST

INSNEG - SET 70 1 AFTER NEGATIVE INTENSITY CHANGES HAVE

BEEN PROCESSED
INTCH(4) - INTENSITY CHANGES BEING INSERTED
INTENC(4) - LOCAL ARRAY TO HOLD INTENSITY CHANGES
IRNG - CURRENT ENCODED RANGE BEING INSERTED
IRNGT - ENCODED RANGE FOR INTENSITY CHANGES

IRNG2 - ENCODED RANGE FOR REMOVAL OF INTENSITY CHANGES

NEWNOD - INSERTED NODE :
OLDHD - PREVIQUS NQOE IN BINARY TREE

SUBROUTINE CALLED:

NONE.

104
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T

]

4 31 4 1 4 2 ¢ 4 1 4 0 8 2 9 02

1 94 2 2 4 4 4 2 4 21

1

SIINSERT«HFLRAD

1.000
2000
3000
4000
5.000
6000
7000
34000
9-000
12.000
11000
12.000
13.000
14000
15«00¢C
16.000
17000
183.000
13.000C
204000
21,000
22000
3.Q0C
24+00C
25,000
264000
27000
28000
29+000
30.000
31.000
32.000
33.000
34.000
35+000
35000
.37.000
33000

[GE X XX L T TN L RS L 2SI R 2R TR LR ARSI R SRR LA SR L R IV N
C*l*************************&****l*;**l*&**************&*******

Coxnnxn TITLE s e S1INSERT, HELRAD P
Creeex LAST MBDIFIED, 20 JAN, 132: VDREN R RN
s B 0o 2 0p 0909626 76369 0 30 9 30 226 T W RN Ik B N RN N

C**I***iig******‘***l**ﬂ********’i*****'****“**************&***

C B
Cuen THIS SUBRBUTINE INSERTS INTENSITY (C8LaRy CHANGES INTS
Cxus THe BINARY TRpp ARRANGED BY RANGE VALUES,.,.

C

(O R R A T L L L L I T T N BN aru g A v A AV RV Ve e Y
c

C#*x SUBRBUTINES CALLED: NBNEeoee

C

XTI PELITIEZEIALLESE RS LRSS LSS AL S 2L 2 S RS R X T FE R R PIE R
c

SUBRBUTINE INSERT(IRNGLs I3xNG2, INTCHG)
C
I ZTTTETEEFRLTEFEEL LTS SITELLTEFTIZISITTIESRS L R 2R Y X PUVE JRTETE I 2R S RN
Corrnn CEMMIN BLBCKS e ¥R
CREFEFHETREN TN NN T g g M2 0023 3303 98330103030 0 3 e B JE W W

c

CBMMEN

* /BINTRE/BINLST(52152)» HDBLSTs NXTNRD

* /TARGET/TGTLAC(2,100), 7GTDST(100), TGTHDG(100),

* TGTpTR(22100)s TGTLBG(10C)s TGTTLT(100),

» TGTTYP(100),

» NBRTGT, NUMTGT, TGTID

* /STATUS/LSTDIR, NXTALT, NXTUPD. TGTEND, TGTSTR, LAZM
c
OE R R R Ay e AL TR TS AL ST T S AR L TR 2 T RN Y e e Y X s
Cwxwxn DECLARATIBNSee e % % % 3 %
I EETTEXTEELTIEIASINE ST SIS SR ST L EFE SRR Y R R AR JEAY IS 2R 2RI 3

c
INTEGER
* BINLST, HDBLST, BLDHDs TGTTYP
INTEGER
* INTCHG(4) s, INTENC(4)
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s ¢ 1 9 0 4 8 3 0 % 0 9 2t 2 2 0N O YO0

T 1 0 149 ¢ 4

4 3

33.000
42.Q00
41-000
42.000
43000
444000
45000
46,000
474000
48.000
49000
50000
51+00C
52.000
33+00C

544000

55.000
564000
57.000
38+00¢
59+000
630000
61000
62000
€3+000
64,000
65000
66000
67 «000
68000
69+000
70+000
71000
724000
734000
744000
75¢OOO
76000
77000
780000
79,000

c

i

—_

i
r***i********;**l***l**»********&**************,**l**********ii;
T T TIIILIIITE TS 2 S B R IR R XL RS T IR R TR T I

33 T8 50

BINLST(2,JKEAD)
BINLST(3,JHEAD)
BINLST (42 JHEAD)

+ INTENC(2)
+ INTENC(3)
+ INTENC(4)

C
Cess INITIALIZE AND CBNVERT THE RANGE e
C
SLpHn = C
JHEAD = HOBLST
[RNG = IRNsi
C
INTENC(2) = INTCHG(2)
INTENC(3) = INTCHG(3)
INTENC(4) = INTCHG(4)
INSNEG 2 0
c
Cxxx CRECK N@DEee,
C
10 IF (JHEAD £E20 0)
IF (IRNG ~ BINLST(l,UHEAD}) 50, 30, 40
C
Cx%%x SAME RANGE = ADD INTENSITYeeo
C
30 BINLST(22J4EAD) =
BINLST(32JHEAD)Y =
BINLST (42 JHEAD)Y =
Ga t8 60
C
Cx*»* GET THE NEXT PHBINTeae

40 BLDHD = JHEAD
JHEAD =
o
Cx#% INSERT A NEW NADEees

C
50 NEWNBD = NXTNBD
NXTNED = NXTNAD
FINLST(1sNEWNBD)
RINLST(2,NEWNBD)
BINLST (32NEWNED)
FINLST(42NEWNBD)
3INLST(5,NEWNED)
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BINLST(5.6LDHD); GB& T9

1
IRNG
INTENC(2)
INTENC(23)
INTENC (&)
JHEAD

10

-
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e
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P _'““]

~=1

31
82

84
83
e
]7
35
33
97
91
92
93
Si4

95
97

-

N
99
16D
101
1C02
103
104
10s
135

4 § 2% 4 2 2 3 23 3 O 1% 8 2 2 % 0K BV 3 ot

80000
81.000
22+000
33000
2844000
25000
26+000
27.000
38000
83900
90+00C
31.000
82000
93000
94.000
964000
97000
33000
99,000
100.00CC
101.000
102000
103000
104+000
105|OOO
106000

c
Cx#+ PDATE THE POINTERSses
c
IF (9LDHD «EQe Q) 68 T8 55
c ,
AINLST(5,8LDHD) = NEWNBD; GB8 T8 S6
c
3% HDBLST = NEWNBD
o) JHEAD = NEWNAD
Ce##x  INSERT NEGATIVE PSINTsse
C
60 Ig (INSNEG sNEe O) G8 T8 999
c
INTENC(2) = «INTENC(2)
INTENC(3) = JINTENC(3)
INTENG(4) = «INTENC(4) ]
INSNEG 2 1 .
IRNG = IRNG2; G2 T8 1)
c
959 RETRN
c
ChEHRR AL FREFR AR ETR AT R RR R XN AR RRETRRER R R R RN Wk Ny ®
Cunxsxn END 8F SURRBUTINE 'INSERT1 .0, R
C&************l********ti&**************&**&**4****************

c
END
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SUBRCUTINE UPDATE

DESCRIPTICN:
UPDATE UPDATES ONE TARGET’S DISTANCE AND BZARING
ANMD MOVES IT TO THE CORRECT LOCATICON IN THE CIRCULAR
TARGET LIST

CCMMON DESCRIPTION:
SEZ SUBRCUTINE CREATE.

YARTABLE CESCRIPTION:
CURTST = CURRENT TARGET FUOR CIRCULAR LIST TRAVERSAL
HEGLRG - CHANGE IM HEADING FRCM LAST UPDATE
IDCCW = TARGET D OF COUNTERCLOCKWISE TARGET
IDCW - TARGET !D OF CLOCKWISE TARGET
LENTRV -~ NUMBER OF TARGETS TRAVERSED
NEWHCG -~ NEW HEADING OF TARGET
NXTHDG - HEADING OF CURRENT TARGET BEING TRAVERSED
OLDHDG - HEADING OF TARGET LAST UPDATE
TGTID -~ ID CF TARGET BEING UPDATED

SUBROUTINES CALLED:
HDGDST - COMPUTES HEADING AND DISTANCE OF TARGET

108
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NAME

X NS W

1

1T 4 2 8 3 ¢ 1 1 13

& t 2 1

3 4 85 3 ¢ 1

T 1T 8 & 3 2 0 & At

SISCIURPR sRELRAD
1000 CHBRFRFCT A RFRERRN R LB e RR BRI EERRRFRET DR RE R BB R R EREN bW
=R oo R Ry Y R R R N 2 T T L L T T L L L T Tru ey S v v Sy
3000 Crwunx TITLE see S:SCIUPD) HELR'AD * N %R
450Q0C CHxwryx LAST MINIFIED: 2C JAN2 '32!  VD=EN XYL
5000 AL EEL I SIS LS RS2SR SRR S FE AR SRR SRR L X B S I S SRS X
Be000 Crrtrsmattat ek B RE o ® RN RN R HT RN U RER RN RERT TN T £ 56 HH W% d %%
7300 Cuxx
23000 Caus THIS SUBRIJTINE UPDATES BNz TARGET!'S DISTANCE AND
9.000 Cu*+ REAQING ANp ¥3veES 1T T8 THE ¢8RRECT L8cATIBN IN THE
10000 Crxx CIRCULAR TARGET LISTewn
11400C Cue»
120000 Coammstmon# skt b % han kst m e it ndt s 0 k2% % s o263 90 238 33020 0 9 26
13¢000 Cx»x
144000 Cow» SUBRAUTINES CALLED:
15000 Cx*x
164000 Cxw» HOGDST = COMPUTES THE HEADING AND HISTANCE 9F EACH
170000 Crwn TARGET e
13.00C Cu»e
19¢00C Cotmmmums e el b h Pt B R i e R R R U R IR RN R R RN H o B g N BN R NSy ® R
20«00C C
21000 SUBRBUTINE UPDATE
22+000 C
K elels BN b S XX RS T R A g 2 L L T T L DL DL L Yy
240000 Crrnnx CEMMEN 3LOCKSess PR e
25¢000 CHEREXRBHR KNS LN R LR R EER R RN RIRT RN N30 kRN %y e
26000 C
27000 cCAMMEN
28000 * /XFLBAT/ A(S00)/IFIXED/1A(25Q)
29,000 » /HRCBM , RM(50),IH(30),KC(28)
30.000 CaMMAN
31000 * /BINTRE/SINLST(5,159)s HDBLST, NXTN8DH
32.000 * /TARGET/TSTL2C(22100)s TaToST(100)s TETHDG(120),
33.000 » T3TPTR(2,100)2 TGTLBG(100)s TOTTLT(100),
34+000 * o TGTTYP(100) s
35.000 * NBRTGTs NUMTSGT,  TGTID
356.000 * /STATUS/LSTDIR, NXTALTs MXTUPD, TGTEND, TGTSTR, LazM
370 C _
38n088 g L R L R R T Y : L T L T L L Ty
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$ 2 ¢ 0 2 42 0 80 9 1 1 0

Tt 3 4 ¢ 2 & ¢ 2 2

" 4 4 32 &8 & 2 3

4 4 1 3 0 2 4 3

39.000C

40000

41.000
42.00C
43000
444000
45.000
46000
474000
48000
49.00C
50000
510000
52000
53.000
54000
554000
55000
57000
553000
594000
60«00C
61.000
624000
63000
64000
65000
66000
67000
68000
690000
70000
714000
72+000
73+000
74000
75000
746000
77+000C
78.00C
79000

]

—_
-
t
|

Cwnnx EAUIVALENCES e TR L

o R AR AR L R R e R R R T2

c
EQUIVALENCE
-~ t A(358), DaRYs»  A(460)2 PI)s ( Aryel)s TwerPt) —]
C
C***&****;*****n****i******n******f*****iii*****»******k****;f*_f
Coawenx DECLARATIGBNS e * NN R

C**********i*******#*&*‘***********¥****i******;*****&*****&***”}

~

w

REAL
* NEWHDG, NXTHDG
INTEGER -
* CNTTGT. TGTEND» TGTIps TGTPTR, TG3TSTgqs TGTTYP

NS

C

C*******************&*il'i*******************i**&**********}4**—1
[ ZTZEEEE TS LIS IEIFL ETEE L FEEFEEEE EERE IR LES RS Y E A R e i I

c

Crxs CaMeryTE DISTANCE AND BEZARINGe s ”}
c
8L DHDG = TGTrDB(TGTIp) .
o
CALL HDGOST —1
NEWHDG = TGTHDG(TGTID) '
HDGCHG s NE4HDG = 3 DHDG
IF (HDGCHG «GT. Pl) HD3CHG = HDGCHG = TWEP] B
IF (HDGCHG oI.Ts =PI} HDI3CHG = HDGCHG + TWePI B!
NENHnG = B pHpG + wpGCHG

C#%% CHECK FBR PRSPER PLACE IN LISTee.

nno
-

IF (HDGCHG *|.Te Gs0) GB T8 40

c -
Cex» TRAVERSE CLBCKWISEese N n
C
CNTTGT = TGTID -1
LENTRV = 0 |
. ,
30 LENTRV = LENTRV + 1 : _
CNTTGT =2 TGTPTR(Z22CNTTGT) J
c

1

N
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103
104
i0s
104
107
103
109
110
114
112
113
114
115
116
117
118
1139
120

' 8 0

"8 3 3 2 23 12

. 2 3 ¢« 8 33 1 8 8 ¢

a4 1 1 2 3 383 3 2 3 8 4 3 02

8280000
81.00C
824000
83000
84+000
35000 C

B36¢000 Cxuw

87000 C
88+00C
839000
50000 C

91000 Cx##

92.000 C
93.000
944000
95,000
96000
97+00C C

983000 C#x=»

99000 C
100000
101.000
102000
103,000
104.000
1054000
106000 C

107000 Cxux

108+000 C
109+000
110.000
111000 ¢
112000
113000
114,000 C
115.000
116,000 C
117.000
118+000 ¢
119000
129+000

40

© 45

IF (CNTTGT «gQs TGTID)
IF (BLOHDG +GT. NXTHDG)
IF (NEWHDG ¢5Te« NxTHDG)

CHECK IF MBVE NECESSARYee.

RETURN
NXTHDG
NXTHDG
8LDKDG
g3 T& 3

C 4 uwu

IF (LENTRV +NEe 1) GB T8 35

RE TURN

REMAVE THE TARGETees

TGTHDG(CNTTGT)
NXTHDG + TwW8°1
NXTHDG

Ioccyd = TGTPTR(1,TGTID)

I1DCW = TGTPTR(2,TGTID)
TGTPTR(2, IDCCW) = IDCW
TGTPTR(1,IDCW ) = IDCCy

INSERT THE TARGETs e

IpcCW =
TGTPTR(24INCCW) = TGTID
TGTPTR(1»TGTID) "= IDCCW
TGTPTR(2,TGTID) = CNTTGT
TGTPTR(1sCNTTGT) = TaTID

RETURN

TRAVERSE CBUNTERCLUCKWISE.

CNTTGT = TGTID
LENTRV = 0

LENTRY = LENTRY + 1
CNTTGT =

Ir (CNTTGT +EQe TGTID)

TGTPTR{1sCNTTGT)

RETYRN

NXTHDG = TGTHDG(CNTTGT)

IF (8LDHDG sLT+ NyTHDG)
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NxTHDG
BLDKRDG

TGTPTR(L1,CNTTGT)

NxTHDG = TWBPI
NXTHDG



1 8 3 4 4 8 3 9% 41

4 8 0 2 s 1

2. ¢ 3 2 3 2 8

121.000
122.000

123.000

124.000
125.000
126.000
127000
128.000C
129,000
130000

131+000
132+000
133,000
134000
135000
136+.000
137.000
138,000
139.000
140.00C
141,000
142000
143,000
144,000
145000
146000
1470000
148000

IF (NEWHDG oLTe NTHDG) G3 T8 45 ' m
C ;
Co%* CHECK IF MOBVE NECESSARY« s -
C ' ——
Ie (LENTRV «NE. 1) 36 T8 50 }
RETURN )
C .-
Crnx RFMAVE THE TARGETe s —]
C
50 ‘ IDecw = TGTRTR(L1L,TGTIOD)
IDCW = TGTPTR(2,TGTID)
TGTPTR(2, 1DCCW) = 1OCW '1
TGTPTR(1,DCW ) = [DCCW :
C )
Cexs INSFRT THE TARGET e '?
C o
IDCW 3 TGTRPTR(Z22CNTTGT)
TGTPTR(1, 1DCW) = TGTID —_
TgTpTR(1sTGTID) = CNTTGT
TGTPTR(E:TGTID) = JDCW
TGTPTR(2,CNTTGT) = TGTID _
RETURN
C .
I EIT TR ETEE RS RIS F T IR TR RE SRS A LTSS RS TR FR LT ER RN T 2
CH*®®% END B8F SURRAUTINE 1SCIUPD'es. 8 —
C*******************************'****************}*&*********l*

c
END -

N

~

)
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SUBRGUTINE HLGDST

DESCRIPTION:
COMPUTES HEADING AND DISTANCE OF GIVEN TARGET USING
THE DISTANCE OF THE HELICOPTER FROM THE PRIMARY TARGET AND
THE DISTANCE OF THE TARGET FRCM THE PRIMARY TARGET

COMMON DESCRIPTION:
SEE SUBROUTINE CREATE.

VARIABLE DESCRIPTION:
DELX - DIFFERENCE IN X LOCATICGN
DELY - DIFFERENCE IN Y LOCATION
FT2NM — FEET TO NAUTICAL MILE CONVERSION
MEWHEG — NEW HEADING OF TARGET
TGTID — ID OF TARGET BEING UPLATED

SUBROUTINE CALLED:
NONE.
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zZ
>
X
n

W NI E W e

10

18 8 32 39 3 a9

3 4 & 4 9 8 4 8 3 0

4 4 8 41 3 22 2 0 1 3 38

a 23 212

S$HDGDSTHELRAD -
1+000 Crussem 6 6uhag bl ekt n6% 0% 00%%85%8%0 T %0300 44 %968 8%%0%%%E%%q®%
2.90C C****************I************&n********»********i*************—-
34000 (r*=wx TIT Eees DGQST’ HE RAp TrYeT’
44000 Crxnes LAST MADIFIED: 20 JAhp 321 VDnEV LA 2 TR N
5.000 (RS EZ SR TS PR E T I AL A E S SL S E ST ERR SRS LR E R PR FR S T R L Y X
6000 Cl*******************&********************************i********—-
75000 Cx»s
84000 C##% TWIS SUBRBUTINE CHAMPUTES THE =EADING AND DISTANCE 8F .
GeQO0 Cornx GIVEN TARGET3 USING THE X= AND Ye CHBOBRDINATES 9F THE —

10000 cux* TARGET ANp HE IcBPTERses N2 E| | IPTICA_ CBRRECTIANS ;
11000 Cx%x ARE USEDes. ‘
12000 Cr#x —
13,000 (T X T ETEFFELTLFTTILI T LFLLE L LT ENTE TR LR LS L PR L PR IR ETE XY IR TR Ry 9
14000 Cen* SysrOByTINES CALLED: NONE e s o o
15.000 C***************************i*&*******************&***l*****;i*
16000 C -
174000 SUBRBUTINE HDGEDST

18+000 C.

190000 CHEHNRHHHRRPRESRH XU X HF SRR R R LHHE R BH BT R0 B3R %250 0%R
204000 CHxwnxn CBMMBN BLOBCKSes HERRD
21 o000 Cr¥Ft53 25 08303625665 048 02T W 40210309348 T 0 e BN NN
22000 C

23000 caMMaN —
24000 * /XFLBAT/ A(S00)/IFIXED/1A(250) ;
25,000 * /HRCeM /R ¢ 50).IH(50),KC( 29)

264000 CAMmEN —
27000 * /BINTRE/BINLST(5,150)s HDBLST, NXTNBD -
28000 » /TARGET/T5TLRC(2,100)» TgTOST(100)s Tg THog(ioo): x
29000 » TGTRTR(2,100), T TLBG(100y, TGTTLT(lOO);
30,000 * TGTTYP(100), 7
31.000 M NBRTGTs NyMTGTs TGTID ;
32.000 * /STATUS/LSTDIR, NXTALT, NXTUPD, TGTEND, TGTSTR, LAZM
33,000 C =
340000 AR RS EURHIXFH PR AR RLRERLRFABABERRFRADHL RN T F N BR TR RN g H %
35¢000 Cxnnns EQUIVALENCESs* s P
36000 C******4*;**4******&»****»******»*4***§*#**&*********&**»******__
37.000 C
38000 EQUIVALENCE i
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35
49
41
42
43
4y

4%
47
42
49
59

a
~

52
53
54
35
57
S&
59
60
61
62
é3
G4
53
64
67
683
&5
70
71
72
73
74
75
76
77
78
79

P 3 3 2 8 8 4 4 4 08 3

[ I B B B |

2 2 1 8 3 5 8

1+ 3 3 21 % 3 32 8 &t 8 % 31 39

39.000
40000
41,000
42.000C
43«00C
44.000C
45'000
46000
47+000
484000
49300
50000
514000
524000
53,000
544000
55000
564000
57200
58000
59000
50000
61000
62000
63+000
544000
65,000
66+000C
67000
68,000
63000
70000
71000
72000
73+000
744000
75,000
76+000
77000
73+000
79000

* (

A(l103
* { A(358

) XPRYs ( A(104), YPR)»
}a D2R)s ( A(460) PI),
C
C**********i******;****&*l**&*t*****************************}**
Cxreuns DECLARATIONS s PR X
Cb*****&&**l*********i***&**i*****i*i**************************
C
REAL  NEWHDG

c

INTEGER TGTEND, TGTID, TGTPTR, TGTSTR, TGTTYP
C
(A LA SRR SRS SRR AL SRS R AR ESR R R XL AR Y L EVE PRTRYE B EIRTRIPEApAvE
Crnens DATA STATEMENTSees TH N
Ry N TS TR TR RS R A T T 2 TR TR R VR g g VR A
C : )
DATA FT2NM/1+6447348E=4/, XPR/=12160:0/, YPR/00Q/
C
C***%*********&*****#*i*********&&******l********************ii
C****;*****u***********&*»**&*&**********i***********»***4*****
c
Cernnxx COMPUTE THE DISTANCE s«

C
DELX = TGTLBC(1,TGTID) =~ XPR
DELY = TGTLBC(24TGTID) = YPR
C
TGTOST(TGTID) = SART(DELX*#2 + DELY#*#2 + HPR#*#2)*FT2NM
TGTLAG(TGTIDY = LBGLO(TGTDST(TGTID))
ALTNM 3 =HPR*FT2NM
TGTTLT(TSTIDY = ASIN(ALTNM/TGTDST(TGTID)Y)
C
IF (DELX +EQe 2+0) RETURN
C
Cunsnnx CEMPUTE THE HEADINGarss
C
NEWHDG = ARCTAN(DELY/DELX)
IF (NEWHDG oLTe 00} NEWHDG = NEWHDG + T.B8P1
o
ToTHOG(TGTIDY = NEWHDg
C v
RETURN
C
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20

82

83
24

fa

27

88"

89
99
91

93
94

94
S7
93

99
100
101
1C2

L4

103

1 2 4 ¢ 9219

11

4 3 & 3 ¢ 3 ¢ 2

30000
81000
824000
83.000
34,000
25000
86+000
87000
88000
89000
90000
914000
92000
93,000
94.000
95.9C0
946000
97.000
93000
99.000
100.000
101.000
102,000
103,000

Corme i n g i ® a0 % 43 %% 85 %% %% % 0% %67 636 %% %200 0050055088554 %%

Co 3838 236309596 36 3 3030 33696 26 96 00 30 3 30 00 0 e 3 ok e e 3 I T e T N R R e W

SN B B

et

C
RFEALL FUNCTIEN ARCTAN(CXeDY)
C
DATA HALFpl /1570279637, P1/301415927/) TaBpl/642331853/ —
C
IF (ABS(DX) «GTe ABS(DY)) Ge T8 19
IF (DY eEQa O«Q) ARCTAN = 0«0 RETURN
C
ARCTAN = ATAN(pX/pY)
1F (DY o«L.Te 0s0y ARCTAN . ARCTAN [ PI
IF (ARCTAN «GTe PI) ARCTAN = ARCTAN = Ta.8PI]
Re TURN
Cc : _
10 ARCTAN = HALFPI = ATAN(DY/Dy)
IF (DX «L.Te o0} ARCTAN =3 ARCTAN = P]
ReTURN
C
R L L L Ty o g R L R E L T R L% TR g SV gy Ty

CHuxen END B8F SUBRBUTINE 'HDGDST'ese

(RPN HVE RS T I'E X R R g e e R I Y A I T I Y

c
END
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SUBROUTINE INIRDR

DESCRIPTION:
INIRDR INITIALIZES THE TARGET 0ATA NECESSARY FOR THE
RADAR SIMULATION. THE HELICOPTER LOCATION MUST BE
INITIALIZED IN COMMON XFLOAT PRIOR TO CALLING THIS
ROUTINE. ALL THE TARGETS ARE DATA INITIALIZED IN COMMON
/TARGET/. IN ORDER TO CHOQSE THE BLOCK OF TARGETS, THE
OPERATOR MUST FIRST SET NURTGT TO THE FIRST TARGET IN

THE BLOCK. THEN A CALL TO INIROR WILL INITIALIZE THE
TARGET DATA FOR THAT BLOCK OF TARGETS.

COMMON DESCRIPTION:
SEE SUBROUTINE CREATE.

VARIABLE DESCRIPTION:
_NONE.

SUBROUTINE CALLED:
INSTGT - INSTALL TARGETS INTO TARGET LIST.
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NAME

Dw NAFE WM e

L BN DN T D N DU NN DR R R |

1 4 32

Tt 3 1T 1 1 @

4 24 & ¢ 8 20

S!{INIRDR+HELRAD ' - —

1.000

2000

3.000

40000

5000

6+000

7000

80000

9000
10.000
11.000
12.000
13,000
14.000
15000
15.00C
17,000
13000
194000
20000
21,000
224000
23000
24000
25000
260000
27000
22000
29000
30000
31,000
32.000
33.000
35000
35000
370000
38000

C*****************}*l****{**l*&*********l*****}*lbl************
o Y R s 2 TS AT RS ESSSSSRS AS TR E 2 1 N FEEE X2 2 TR e Ll

Coudnnx TITLEwss S: INIRDR, HELRAD AL LN
Couwnnx LLAST MBDIFIED: 20 JAN, 'g2¢ VDREN 22T L N
C*******************i**&*&*********»****&*********l****»****&*{_

C»*******&***********&******************l&**l**********»&***&*4f
Cw** ‘
Crnse THIS SUBRBUTINE INITIALIZES THE TARGET DATA NECESSARY
Ce*» FAg THE RELICOPTER RADAR SIMULATIONeee A | TARGETS Agr —
C#%x  INSFRTED vIA A CALL T8 'INSTGT'ees THE PARAMETERS ARE
Ce##% THRE X=» AND Y= CB8RDINATES 8F THE TARGET (IN FEET)ees

Cuns THE KELICAPTER SIMULLATIEN MUST BE INITIALIZED IN —_
Cx%*% IXFLOAT' C3IMMBN PRIBR T8 CALLING THIS SURRBUTINE s e i
* % {
E******{**i**************i**’*ii***********************&***&***
Cx»x =
Cx#%  SU3IRBUTINES CALLED: '
Cr*sn

Cunx INSTGT = INSTALL TARGET DATA INT8 THE TARGET LISTes. o
C %% |
C**************a***»*******************************;*********inf

C
SUBRBUTINE INIRDR '1
c .
CHta st 332353035 W3 39 33330 3693263 333 233307303636 % 3 30 54 % 3% 3343 03 W .
Cowdwwn COMM3N BLACKSes " N
CREXE BB EHERFRL AR R RRRRERF BRI R FERIBRE RS R R BRR R R A RN TR RNy

c

CIMMBN _
» /XFLBAT/ A(S00) /IFIXED/1A(250) ]
* /HRCBM / RH(50), 1H(50), KC(25) : I

cOMMAN
» /BINTRE JBINLST (5,150, HDBLSTs NXTNGD —_
* /TARGET/TGTLAC(2+100})s TGTDST(100)s TGTHDG(100)» j
* TGTPTR(2,100)» TGT B8G(100), TGTT_T(100), :
* TGTTYP 100y, _
* NBRTGTas NUMTGTs TGTID !
* /STATUS/|.STplrs NXTA_T» NXTUPps TGTENDs TGTSTzs [ AZM |

B

|
i
o
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"1

Tt 4 4 28 3 3 8 1 2 13

"« 1 ¢ 2

3

4 1 3 2.3

1 2 0 2 92

33.000 * /ANTENA/ZANTDIM, RADAME, ANGAIN, BRKPNT, RNGBRK, ANTLAEG
404000 C

B10000 CHem®2000%6%% %% %20 %3 03 3036959 %369 %% 2353503 %0 0033069 % 3 3 0 2696 % % %% %% %% 2% 365% %
424000 Crxxwx DECLARATI3SNS e, 2T L)

B30CC0 Cu®msndrh e X% H kb pl Rk miedtr b hienihs R ernbthne by ke ek ningdn

44.000 C

454000 INTEGER TGTEND,. TGTID, TGTPTR, TGTSTR, TGTTYP

46+000 C '

70000 Crt®tiesema st 5 bi® i e %5 856 %% 0% 5% %% 5300 %3558 % 95 0 36698 %% %9 % 3% 0% %
43¢000 Coxens DATA STATEMENTSs s * g N

TR lelolNeE T X L R R R g R L 2 R LT T T A v g E

50000 C

51+000 DATA ANGAIN/28+0/, ANTDIM/1240/s TGTPTR/200%0/,

52,000 * XRGS/500.0/, XRLBC/1500,7/,

53.000 * yRGS/=100¢/, yRL3/0¢000/

S4«000 C

55¢000 ‘ DATA NRRTGT/3/s NUMTGT/7/,  TGTTYP(3)/1/

56000 C

S70000 Cumsrstnsdeu et minsies sy e x hruhn g ha®ininnse s o tp w5 rinssnts
58¢00C Cwssuns TARGET DATAees 3%

59,000 (R I TSI IR I e Y T I T ST L L RN R R NN F vV
60000 C

614000 Cx»» ILS RADAR TARGETSees SET tNBRTGT! = 1; tNUMTGT! = 24s.
62,000 C

63000 DATA TGTLOC(1s 1)/ 500e0/s TGTLBC(2, 1)/ =100s0/2
64+000 » TGTLBC(1s 237 15004072 TGTLEC(2, 2,/ 0en/
65,000 C

664000 Cw%s BIL RIGg TARGETSees SET INBRTGT' = 3; 'NUMTGT! = 7ses
67000 C

68+000 DATA TGTL8Ct1, 3y/ Qe0/s TGTLYC(2, 3/ 0e0/2
694000 * TGTLBC(1s 4)/ 138640/ TGTLBC(2, 4)/ =304e0/3s
704000 » TGTL8C(1, 3y/ 3972+0/2 TGTLBC(2, 5)/ 27230/,
71,000 . * TGTL3C(1, 6)/ 3986.0/, TGTLBC(2, 6)/ 561,07,
72000 » TGTLOC(1s 7))/ 3663e¢0/s T3TLBC(2, 7))/ =1430e0/,
73.000 * TGTLBC(1s 8)/ 3992.0/s TGTLBC(2, 8y/ =3491.0/,
74,000 * TGTLEC(1, 9)/+8094,0/, TGTLBC(2, 4g)/ -5510,0/
75000 C

764000 C##x SANTA BARBARA CHANNEL (9 TARGETS)etes

77,000 Cxwsx SET 'NBRTGT!' = 10; 'NUMIGT! = Gees
78000 C

79000 DATA TGTLOC (12 10)/=21400+0/s TGTLBC(2s 10)/=1000+071
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4 4 v 1

t ¢ ¢

4 3 4 ¢ 3 4

4

§ 40 8 3 3 2 2 2 0 3 22 2 v

20+000
31000
82+000
83500
84 000
854000
264000
87,000
28000
39000
90.000
91000
92000
93.000
J4+000

5,000

6+Q00
97000
98'000
954000
120900
101,000
102000
103000
104+000
105,000
106000
107000
108,000
109000
110.000
111.000
112000
113000
114000
115000
116+000
117000
113,000
119000
120000

Ceaw

Coux

Crasn

* ¥ w &k ¥ ¥k X% * k k &k Kk ¥ % * k ¥ ¥k % %k k=%

* k % & ¥ &k x

1 NAUTICAL MILE ARCeeo

DATA

2 NAUTICAL MILE ARCero

DATA

3 NAUTICAL MILE ARCeee

DATA

TGTLOCe 1
TGTLIC(1:
TGTL@C(iI
TGTL2C (1
TGTLBC(1,
TgTLIC( 1,
TATLEC(1,
TGTLEC(1,

TGT Ocety
TGTL3C (1
TGTLBC (19
TGTLBC( 1,
TGTLSC(L,
TgTLE8C(1»
TGTL3C( 12
TGTLAC(1,

TGTLBC(ll
TGTLBC (1
TGTLBC(1 s
TGTLOC (1,
TGTLE8C (1,
TGTL3C (1,
TGTL3C(1,
TGTLEC (1.,

TGTLEC(1»
TGTLEC (1,
TGTLBC(1»
TGTLBC (1,
TGTLBC (1
TGTL3C!(1,
TGTLIc (1
TGTL3C‘1:

120

11)/=18500+0Q/2
12)/=15800+C/»

13)/=13100+GC/>»
14)/ 0*0/?
15)/ 2380,0/,
16)/ 4990+0/»
17y 3480.0/,

SET

5364¢5/.
5709-7/I
59433/
6061372
6061,3/,
394343/2
370947/,
5364,9/,

19)/
20)/
21) 7
22)/
23}/
24)/
25/
28)/

SET

2717107298 /1
281 ,1141943 /4
29)/11886e5/2
301 ,1212246/4
31171212246/
32,/1188646/,
33)/11419,3/,
34)/107298/2

SET

35)/1609446/s
36)/17128+0/)
37171783040/
38)1/18183:59/9
33)/13183.5/,
40)/1733040/1
41)/717129+0/9
42)71609%46/2

INBRTGT! =

tNBRTGTY

'NBRTGT!

TGTLBC (7
TGTLBC(2»
TGTLBC (20
TGTLOC (s
TGTLE8C (2,
TgTLBC( 2,
TGTLBC (2
TGTL8C(2,

193

TGT 8¢ (2,
TGTLAC (2,
TaTLAC (2,
TGTLAC (2,
TGTLSC(2,
TGTLOC(2)
TGTLBC(2,
TGTLBC (2,

= 27

TGTLBc(2,
TGTLBC (2,
TGTLBC(QJ
TGTLBC (2,
TgTLBC (2,
TGTLBC(2,
TGTLOC (2,
TgTLBC (2,

2 353

TGTLEC( 2,
TGTLEC (2,
TGTLEBC (2,
TGTL8C (2,
TGTLBC (2,
TGTLBC (2,
TGTLBc (2,
TGTLEC (2,

11)/7 =300/
12)/7 =200e0/s
13)/ =160:0/2
14)/ Oon/l
18)/ ,950.9/,
151/=13000n7,
174v/=2400+7/,
183/'320000/
INUMTGTE =z 8.
18)/ =2852+4/9
20)/ ‘207801/:
21)/ =12633/1

S

22)/ mh234/s -
23)/ 423 ../, |
24)/ 1263e3/4 - |
25,/ 2078e1/s
26)/ 2g52,8/ -]
INUMTSETY = See
27/ =570541/s |
28)/ =4135643/2 '
28)/ =2526+&/
30)/ «347.7/, "}
31)/ B4T7e77s
32)/ 2526¢646/7
33)/ 4156,3/,
34)/ 57051/ —}
INUMTGT! = 809:‘
|
35)/ ~8557.7/» |
36)/ 2623444/,
37)/ =3729.9/s —
38)/ =1271¢5/s |
39)/ 1271575 '
40)/ 3789.97/2 _
41)/ 423444/s
42)/ 85577/
-



S 121
r 122
123
FJE“
125
124
127
123
1129
130
—131
132
133
134
135
- 136
137
—133
¢ 13g
140
~141
142
143
144
—145
T 148
147
—l4z
149
1350
151
152
153
154
—183
158
1857
158
. 159
160
161

1

1 3 38 32 2 3 33 1

121,000 C
122+.000

123,000 C
124.000
1254000
126.000
127+000
1280060
129000
130000
131,000
132000 ¢
133000
134000 C
1354900
136,000
137000
138000
1390000
140.000
141+9200
142000
143+000 C
144000

1464000
147.000
143,000
149000
1504000
151,000
152000
153.000
1544000 C
155000
156.000
157+000 C
158+000
159,000
150000
151.000

Cons

C
Cunan

Cenx

145,000 C

Crwn
Cenx

4 NAUTICAL MILE ARCees

DATA

* %k k * % ¥ %

5 NAUTICAL MILLE ARCoees

DATA

Kk ® X ¥ K *

10 NAUTICAL MILE ARCsses

DATA

* k k ¥ ¥ %k ¥

TGTLGC(il
TGTLEC (12
TGTLAC (1,
TGTLS8c (1
TGTLSC(il
TGTLAC (1,
TGTLBC (1,
TGTLAC (4,

TGTLBC( 1.
TGTLACt.,
ToTL3C (1.
TGTL3C(1»
TGTL3C(1,
TGTLBC (1,
TGTLOC (129
TGTLEC (1)

TGTLSC(1»
TGTLEC (L,
TGTLOC1,
TGTLOAC( L,
TGTLEC( 1,
TGTLBC(1,
TGTLIC (1.
TGTLBC (1,

SET 'NBR
43)/214595/s
44)/2283347/)
45)/23773,3/.
46) /242454271
47)/24245e2/0
48) 7237733/
43)/22838e7/2
50)7/21459,5/»
SET tNBR
51)/26824e4/9
52)/28548,3/,
53) /29716672
54) /30306579
55)/30306,5/1
56)/,2971646/9
57) /235484372
53) 268244/
SET 1NBR
59)/5364940/9
60)/5709740/3
61)/53433,0/,
62176061340/
53) /60613407,
64)/59433,0/,
65)/570970/»
56)/5364940/s

TGT' =

T37 8ct2,
TGTLSC (2,
T3TL3C(2,
TGTLAC (2,
TGTLBC (2,
TGTLYC (2,
TSTLBC (2,
TGTLaC(2,

TGT' =

TGTLBC (2,
TGTLBC(2,
TgTLaC(2,
TGTLBC (2,
TGTLBC(2,
TGTLEC (2,
TGTLBC(2,
TGTLBC (2,

TGTr =

TaTLBC (2,
TGTLBC!( 2,
TGTLEC(2,
TgTLBC (2,
TGTLEC (2,
TGTLBC(2,
TaTLAC(2,
TGTLEC (2,

SANTA BARBARA CHANNEL (11 TARGETS)ees

DATA

*

TGTL3C (14
TGTL3C!(1,
TaTL3C(1,
TGTL3C( 1,

SET 'NBR
67172140040/
63)/-18500,0/,
69)/15800+0/»
70)/=13100.0/,
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TGT' =

TGTLBC (2»
TGTLBC(2,
TgTLEBC (2,
TGTLBC(2»

43; 'NUMTGT! =
43)/=1141042/
4hy/ =3312467s
45)/ <3053,2/,
46)/ =169544/s

47)y/ 16954/,
48)/ 5053e2/2
49)/ 3312477

501/ 11410,2/
51; 'NUMTGT! =

51)/=142624R/ s
52)/=10390,7/,
53)/ =6316:5/,
B4)/ =2113542/,
B5)/ 2119.,2/,
56)/ 631645/
57Y/ 103907/,
58)/ 142628/
593 'NUMTGT: =
59)/ 2285260/
60,/-2078140/,
61)/12633,0/,
62)/ =4238¢0/1
63y/ 4238.0/
64)/ 12633,0/,
65)/ 207810/,
66)/ 2385260/

673 'NUMTGT!' =
67)/=1000e0/2
63)/ +900,0/,
639)/ =200e¢0/2
70)/ =160.07,

Bees

Seoe

8o
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162000
153000
164 _00¢C
1654000
156+000
167 000
158000
1694000
170+000

TGTLE8C(1s 71)/ 0+0/9 TGTLAC(2s 71)/ 00/
TGTLAC(ys 72)7 2380075 TGTLEC(2s 72)/ =950en/s

TGTL8C(1, 73)/ 4g990,0/, 1GTLYC(2," 73)/.1300,0/,
TGTLEC (1, 74)/ 8430¢0/s TGTLBC(2s 74)/=2400e0/2
TGTL3Ct1» 75)/ 12120+0/s TGTLBC(2s 75)/=3200en/s
TGTLEC(1, 76)/.10450,0/, TGTLBC(2, 76)/.20200,/,—
TGTLAC(1r 77)/ =2130:0/s TgTLBC(2s 77)/=18300.0/

* ¥ %k x ¥ %%

c

GIITTTER ST LIS SZI SRS ER IS SR SR SRS S Z R TR RS SRR L RIS L N

171.000 Y Y A I IR 2SR ISR SRR SRR F R S T LS 2R R Y T FR PR TR F TR
1724000 - s
173+000 E*** EqUATE THE RILS CI0RDINATES WITH THEIR RESPECTIVE LBCATw
1744000 C*#%» I3NS IN ARRAY (TGTLOCiees -
175.000 C

1764000 TaT_ B8¢ctls 1) = XRGS 5 TGT B¢ct2s 1) = YRGS

177.000 TGTLOC (1, 2) = XRLSC; TGTLOC(2, 2) 5 YRLAC —
178+000 C

1794000 Cww% INITIALIZE PARAMETERS AND SET NUMgER 6F TARGETS T8 7ERSes-
180+000 C

181+000 LSTDIR = 1 -
152,000 NXTALT = 1

183000 LAZM = =100

184000 C —_
185.000 ANTLOG = LBGLO(ANTDIM,

186 000 BRKPNT 2 10,0##((=2,4 + ANGAIN) /16, 86)

187.000 RNGERK = 10+0#%(( 440 + 200%ANTLO4)/16486)

188.000 C M
189.000 CALL INSTGT |
130+000 C

191.000 RETURN =
192,000 € |
1930000 CH e b upu s anHH kR E X0 F R B BTN R R TR AR R RRE R RN NI F kR TN R U RN NN
1944000 Cou»ax END BF SUBROBUTINE '"INIRDRt,.e, e )
1950000 Cow s st its % ko hast ¥hopw®mrhenthemBrr®rrimrtnsbphas®edereshubn |

196+000
197000

C
END

R

-]

R
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1

SUBROUTINES INSTGT

DESCRIPTION:

INSTGT INSERTS INTO THE TARGET COMMON AREA THE COMPUTED
BEARING AND DISTANCE FROM THE HELICOPTER AND MAINTAINS
THE TARGET POINTERS SO THAT THE TARGETS ARE IN A CIRCU-
LAR LIST IN ORDER OF BEARING. ALSQ DEFINED IS THE
E}é;TXNG VALUES OF VARIOUS POINTERS, INTO THE TARGET

COMMON DESCRIPTION:
SEE SUBROUTINE CREATE.

VARIABLE DESCRIPTION:

FSTVIS -~ FIRST VISIBLE TARGET IN TARGET LIST
HOGDIF - HEADING DIFFERENCE BETWEEN TARGET AND HELICOPTER
HDGEND - HEADING DIFFERENCE OF LAST VISIBLE TARGET
HDGSTR - HEADING DIFFERENCE OF FIRST VISIBLE TARGET
HEAD - HEAD OF TARGET LIST (SMALLEST HEADING)

IDCCW - COUNTERCLOCKWISE TARGET I.0.

IDCW - CLOCKWISE TARGET I.D.

LSTVIS - TARGET I.D. OF LAST VISIBLE TARGET

NTGHDG - HEADING OF TARGET BEING INSERTED

TAIL - TAIL OF TARGET LIST (LARGEST NUMBER)

TGTID ~ 1.0, OF TARGET BEING INSERTED

XLOC - X LOCATION OF TARGET

YLOC - Y LOCATION OF TARGET

SUBROUTINE CALLED: .
HOGDST - COMPUTES HEADING AND DISTANCE OF TARGET
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Lw NNDPUE WD

VA
e O
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Y

[FWRAVENVIAVEAVELV IRV A V)
O WX NP ULFE W

Ww Wwww
OlE W r—

W W W
00~ O

2 5 8 8 4 4 8 2t % 8 8 1

3 3 4 24 2 414

1 2.8 3 4 & 1

s+ INgTGT eyELRAD

1000

2000

3.000

44000

5000

6.00C

7000

80000

9.000
13.000
11000
12000
13+900
1,000
15.000
16000
17000
180000
13000
20000
21000
22,000
23.000
24000
25000
260000
27000
28000
294000
30000
31,000
32.000
33.000
340000
35000
36000
370000
38,000

C*********#*********I****&**********l***********k**********i***

Cressnentehhhelnblythinhtenlndtnebrreldndnetldhgbesbtttdhtninyhs
Cwwwwx TIThE aes S:INSTGT, HELRAD -
Corsesne LAST MBDIFIED: 20 JAN, 's2: VDREN PR 2N

C***********i*******’*******{********************kl****i’***&**‘

R N T T T DY R g g g e T T L T T T T X F SORopR
Cwn«

Cnnn THIS SUBRBUTINE INSERTS INT® THE TARGET COMMON AREA THE
Cx¥**%  Xa AND Y= COBBRpINATES OF THE TARGETS; COMPYTES THE BEAg=
Cesx ING AND DISTANCE FRSM THE HELICBPTER AND MAINTAINS THg
C##* TARGET POINTERS SB THAT THE TARGETS ARE 1n A CIRCULAR
C*** LIST IN BRDER BF THE BEAQING VALUES...
Cnnn
(e X 2R EIR RS R R N R E TS ST RS Y RY B S SRR SRR R
C***
Cuxw SURBUTINES CALLED:
Coxsn .
Cunx HDGDST « COMPUTES THE HEADING AND DISTANCE BF gACH
€% TARGET e s
Crnn
(b2 R 2R ERR R R A I L F L EE TR RN T T YR R R R e A I L LT
C

SyUBRBYUTINE INSTGT
c

(E PRI ER L ERLL LT EETELT TR FTE FEEILEE LT L L B Jraegr s X T TS TS Y )

Cornknn COMMAN BL3CKSes RN
(o Y Y 223 TSI TR L T TR RS R R R T R A e 2 T S I L
C
CaMMaN
#* /XFL8AT/ A(SC0)/IFIXED/1A(250)
»  /HRCBM /RH( 50),1H(50),KC( 25)
cAMMEN
JBINTRE /BINLST(5,150)s HDBLST,» NXTNBD
/TARGET/TGTLOC(22400)s TGTDST(400)2 TGTHDG(120)s
TGTPTR(2,100)» TGT 8G(100), TGTTLT(100):
TGTTYP({100),
NSRTGTs» NUMTGTs TGTID
/STATUS/LSTDIR, NXTALTs NXTUPD, TGTEND, TGTSTR, LAZM

* k¥ % ¥ X
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33
40
42
43
44
45
44
47
48
49
30
51
52
53
B4
55
F)
37
32
z9
=Te}
61
52
63
64
43
66
67
618
€3
79
71
72
73

75
76
77

73

" 2 ¢ & & ¢ 2 1 4 ¢ 3% 3 3 Q2 K L B3OD B

. % ¢ 3

P 4 4 2 2 3 2 8§ 3 2 3 32

1

3%.000 C

400000 CruEsu st n® Rt unBhn® bW B bt et kit di ket st ien Fekh® ke ennyss
414000 Cue*xx EQUIVALENCES e e ey 2
42.000 X Y T e I 2R R N Y S R R Y ST LRSS R E SR L R L R e X
43.000 ¢ ,

444000 EqUIVALENCE

45.000 * { AL 6)s PS3IR)s ( A(353), D2R)as

46,000 * ( AL4EOD), P1), ( aAl4sl), TwBPI)

474000 C

GR3¢C00 C e ed®%aet e Wb g ot 09 5325 %% %% %% %% 533003093365 %% 208 % 3% %35 %%
4$9¢000 CHnwusx DECLARATIBNSs e *Rpphw
SOe0D0 CHE*# B0 H 4RI R A FRRB AP R R R R R RR LRI R RN T RERERF R h R R BN LR NN g

31.000

52000

33+000
34000
35000
56000
57.000
533.000
59000
60000
51.000C
622000
63000
64000
65000
66000
67000
68000
69000
70000
71000
72000
73.000
74+000
75000
76000
77000
780000
79000

c
REAL NTGHDG
c
INTEGER

* FSTVIS, HEAD, TAIL, TGTEND,

* TGTID, TGTPTR, TGTSTR, TGTTYP
c .
c*********%************%*******&{l*l****l*****g****************
Consnn DATA STATEMENTSe e e
o % 39 96 936 % 3 3% % 3 36 3 9 W 3 06 3 3 3636 % 26 % % 3 9% 3 3 % F 3T 00 N NI NN NN
C -

DATA

* P1/3e¢1415927/, TAQP1/6+2831853/s MAxTGT/100/
C
T FE Y T Y P IR L L TR LTI SEE L RS 2T 22 L R T R SR TS X
LT FEREERLI TSR LSE RSS2 RSS2SR RS LRSS 2SR F TR RS 2T R LR 2L 2 2
c
Cexx  GET NEW TARGET IDee,

Cc
IF  (NUMTGT «GTs (MAXTGTNBRTGT)) NUMTGT = MAXTGT=NRRTGT
C
IF ((NBRTGT «LEe O) «BRe (NBRTGT+NUMTGT=1 ogTs MAXTGT))
» RETURN
C
ot 2 X L2 INITIALIZE THE TARGET POINTER ARRAY T8 ZERBeee

c

g 2, ! = 1,2
De 1) J s 1,100
TaTeTR(I,J) =2 O
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1 9 ¢ 4 9 & a3

4. ¢ 2 2 2 2 41

4

1 812

T ¢ 3 & 40 8 2 8 ¥

L]

804,000
%1.+000

22+00C0
83000
840000
85000
85.000
87.000
38000
39000
93.000
91000
92+000
93+000
94000
95.000
96,000
97+000
28000
39,000
1000010
101000
102+000
103.000
104.000
105.000
1064000
107+000
108,000
109,000
11Q.00¢C
111000
112000
113000
114.000
115,000
1164000
117000
118,000
113000
120000

1 CANTINU
2 CONTINU
C -
Corwsen ;
INDEX = C '
REPEAT 100+ WHILE INpEX < NUMTGT
C —_
TGTID = NBRTGT + INDEX
C
Coa 3w u COMPUTE LEARING ANp pDISTANCEse. -
C :
CALL HDGDST |
C
Crnienx FlX PIINTERS ¢ '7
c : |
IF (TGTIN +EQe. NBRTGT) G8& T8 30
c =
I0CC, = TAIL |
IDCA = HEAD ‘
NTGHDG = TGTHDG(TGTID) -
C : !
5 IF (NTGHDG =~ TGTHDG(IDRCW)) 104 20+ 20 O
o
Cr*exs INSERT INT3 LISTews A
C
10 TGTPTR(2sInCCw) = T3TIp y
TGTPTR(1,1IDCW ) = TGTID
TGTPTR(1.TGTID) = [DCCW —]
TGTPTR(2,7GTID) = 1DCW
C
IF (UIDCWA +EQe HEAD) oANDe (TAIL oNEe TGTID)) -
* HEAD = TGTID 3
G/ T8 50 ’
C -
CHwxxnn GET THE NEXT TARGETeso i
c 2
e]o] IpCCy = IDCy
IDCW = TGTPTR(2,IDCCHW)Y 'j
c |
IF (IDCy oNEe HEAD) 58 T8 5
c M)
.
A
»
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121
122
123
124
1258
124
127
1228
129
130
131
132
133
134
1385
135
137
133
133
140
141
142
143
144
145
145
147
143
149
150
151
152
183
154
155
154
157
1g1
159
160
161

s 4 & 3 3 8 0 813

1 3 3 4 4 7 s @

14 9 21 4 39 33 2 22

121.000
122,000

123000
124000
123000
124.000
127.000
128.00C
129+000
133000
131000
132,000
133,000
134000
133000
136«G00
137.000
138000
139,000
1404000
1414300
142000
143300
1444000
145,000
146000
147400C
143000
1439.00C
150,000
151000
152000
153,000
154+000
155000
156000
157000
1580000
159.000
160000
161000

TAIL = T3TIN
G 79 10
c
CH**nn PIRST TARGETees
c
30 HEAD = TAIL = NBRTGT
TGTPTR(1JNBRTGT) = NBRYGT
TGTPTR(2,NBRTGT) = NBRTGT
HNGSTR = {5
HDGEND = w143
FSTvIS = |_LSTVIS = NBRTGT
Cc
Cruens ;PPATE TARGET PBINTERSs e
c
20 HDGDIF = TGTHDG(TGTID) = PSIR
IF (HDGD(F +LEe =P{) HDGDIF = HDOGD{F + TWBP{
IF (HDGDIF «GTe Pl) HDGDIF = HDGDIF - TWOPI
IF (ABS(HDGDIF) «GTa 1¢5) GB T8 én
IF (HDGDIF «LEe ~D3END) Gg T3 55
C
HDGEND = HDGDIF
LSTVIS = T1GTID
C
585 IF (HDGDIF «GE. HD3STRY GB T8 60
c
HDGSTR = HDGDIF
FSTVIS = TGTID
o
&0 TGTSTR = TGTPTR(1,F3TVIS)
TGTEND = TGTPTR(2,LSTVIS)
NXTUPD = TGTEND
INDEX = INDEX + 1
C
100 cANTINUE
599 RET(RN
c

2 I e R R N N T 2L T R L TR LT E F R T N R SN A v e

Ca®%%x

END OF SUBREBUTINE 'INSTGT'.s. 2T TSY

C*************l*“***i¥**¥***{**{*****************{*&***F******&

c
END
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NAME

W D N0 WY

.

190 % 44 3 1 88 81 V1 1

= SIRANDUM,HELRAD

s 0 8 4

14 1. 8 38 4 3% 0 ¢ 4 3 8 2 23 32 23

1000
2.000

3.000

4000

5.000

&£¢000

7000

3000

9,900
10000
11.000
12000
130000
14000
15.00C
160000
17.30C
13.000
194000
20.000
21.000
22«00C
23000
24.000
25000
26¢00C
27+000
28000
23000
304000
31.000
324000
33000
34,000
35000
364+000
37000
380000

(O X T FEAEIANNE T Y 2 S R T T T TR L R R e e 2 S I L
oy R T R N e R IR R AL T LY P E L L RN R S

Co#¥xx TITLE e S1RANDUMs HELRAD * 8 % —
Crwsnn LAST M3DIFIED, 20 JANs 132; VDREN AT LI
oy R R R L I i I I T Y A A L L T vy ey

C**f***************é***********1****************l*l****k&****ﬁﬁﬁ
Cxns

Cenw

Coxswn PURPHESE $ .
Ces® CBMpuTES UNIFSRHLY DISTRIBUTEO RANDGM REAL -
Cenu NUMBERS BETWEEN QeQ AND 140 AND RANDOM INTEGERS BETWEFRN |

Crwn 7ERS AND 2%%31ee EACH ENTRY USES AS 1nPUT AM INTEGFR ©°
Cuusn RANDOM NUMBER AND PRBDUCES A NEW INTEGER AND REAL RANROM_

Cr*x» NUMBERs 0
Cunp
Cuxn
Cexx  (TILIZATION:  CALL RANDUMIIRX2IRYIZFLP) -
Crxnx
Cx%*x
Crnx DESCRIPTION S8F PARAMETERS! —_
Ca®x
Cunwn 'INTx!' = FB8R THE FIRST ENTRY THIS MUST CINTAIN ANY 88D
Cunn INTEGER NUMBER WITH NINE B8R LESS DIGITSees
Crsnw AFTER THE FIRST ENTRY, 'IRX' SHBULD RE THE -
Cxns PREVIBUS VALUE OF 'IRY' COBMPUTED BY THIS Sy~
Conn RBUTINE e
Cown —_—
Cowsn PINTY!' « A RESULTANT INTE3JER RANDBM NUMgER REQUIRED rBR
C*»x THE NEXT ENTRY T8 THIS SUBRBUTINE e« '
CHxx THE RANGE SF THIS NUMBER IS BETWgEN ZERS AND
Cr#n 2a#3Lleee ]
Crewnn s
Crnxn tWFLPt+ = THE RESULTANT, UNIFBRMLY DISTRIBUTED, FLSATTING
Cowx PBINT, RANDOM NUMBER WITH RANGE 040 T3 14044 —
Crn* i
Crxn
Crun METHED .
Crwse PEBWER RESIDUE METHED DISCUSSED IN IBM MANUAL

—
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339
49
41
42
43
44
45
46
47
43
kg
50
51
52
S3
54

- 55

S6
57
58
53
60
61

6
é3
&4
65

2 10 8 2 K 3 8 3 B2

T« £ 4 5 28 4 5 210

1 4 2 1

390000 C**» 020-8011s RAND8M NUMBER GENERATISN AND TESTING
“00000 Cxxn .

41000 C*‘***l***i**************i*********&****i********fﬁiii*&*******
42000 C

43000 SUBROUTINE RANDUM(INTX:INTYIWFLP)

44 000 C

454000 REAL  ,rlp

46+000 C

470200 INTRGER INTxs INTY

48+000 C

434000 INTY = INTX*65539

50,000 INTX = INTY

51,000 ¢

52000 IF (INTY),s 1,1,2

33.000 C

544000 1 INTY = INTY + 2147483647 + 1

55+300 i WFLP = INTY

564000 C

574000 WFLP = WFLP*0e4636613E=9

58000 C

539+000 RETURN

63000 C

RN LRI I TR TEE PET T FE 2 TR T TR T PRE TR T I T T 2T T TR SRR g
620300 Cruuxx END 8F SUBRBUTINE 'RANDUMt  ,, P
E30000 CHMuBamHa®mn%a 0009 % 05808 3% 003565555536 0302003 % g0 600 333 %825 3% 2 36 %%

644000
65.000

C
END
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