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PRECIS

1. The RAID TRACK Assessment (RAIDTRAC) Model described in this
report is an outgrowth of raid planning activity carried out as a
part of the air defense studies conducted by the US Army Concepts
Analysis Agency. The model is basically conceived of as a simula-
tion study support tool, but may be used for stand alone analysis.
It provides the analyst with a fast running, deterministic, compu-
tational methodology for the assessment of the viability of raid
tracks through airspace defended by high-to-medium altitude air
defense (HIMAD) units. Lo

2. The model is structured to address issues of concern to ana-
lysts involved in HIMAD planning or analysts planning raids
through HIMAD defended areas. The assessment quantifies: (1) the
coverage achieved by a prescribed air defense deployment; (2) the
coverage effectiveness (i.e., intercepts) against a prescribed
raid track and (3) estimates of the assets required to suppress
the air defense engaging along the track. The model thus provides
a qguantitative basis for the selection of candidate HIMAD deploy-
ments against specific raid tracks, condidate raid tracks for spe-
cific HIMAD deployments and candidate air defense suppression mis-
sions associated with such raid tracks. The resultant selections
among the candidates may then become input to a formal, large-
scale simulation or serve as stand-alone results.

3. The model is structured for assessment of ground HIMAD tech-~
nology designed for sector (less than full circle) coverage, with
a capability for multiple (rather than sequential) engagement of
targets.

4. The speed of the model is achieved by using once-through ana-
lytic techniques rather than event or time-stepped techniques and
by providing high speed (low resolution) line printer graphics
rather than siower (high resolution) plotter graphics.

5. Specific recommendations are included for refinement of the
model to increase its ease of use and to extend its application to
include short range air defense (SHORAD) and airborne intercept.
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A COMPUTER MODEL FOR THE ASSESSMENT OF
RAID TRACKS THROUGH HIMAD DEFENDED AIRSPACE
(RAIDTRAC Model)

CHAPTER 1
INTRODUCTION

1-1. NATURE OF THE PROBLEM. a. The Qualitative Process

(1) Raid track selection in support of air defense evalua-
tion has been conducted to date on a qualitative basis. The loca-
tions of air defense units have been plotted on a map of the de-
fended area. Raid tracks are then placed as overlays on this map
and adjusted by visual inspection to minimize the encounters of
the raiding aircraft with the air defense, while achieving the
access to the targets prescribed by the raid scenario. The pro=
cess is limited by the requirement to visually estimate which
HIMAD will enter into play. The present model considers this pro-
cess as applied to the ground HIMAD technology designed for sector
(less than full circle) coverage and with a capability for multiple
(rather than sequential) engagement of targets. The estimate is
complicated by the fact that intercepts by systems employing this
technology are influenced both by the raid aircraft altitude and
the bearing of the raid aircraft with respect to the individual
HIMAD units.

(2) The visual estimate must first take into account that
the HIMAD intercept range is a function of the altitude of the
aircraft. For raids which ingress at a fixed altitude, the value
of intercept range is the same throughout the region. When raids
change altitude during ingress, the intercept range is different
for 2ach altitude. Visualizing these different intercept ranges
complicates the estimate of intercept conditions, particularly in
the areas where the transition in flight altitude occurs.

(3) The visual estimate must then take into account the
bearing of the target with respect to the sector covered by the
system. If the target is within the primary intercept sector,
intercept is possible by all launchers of the HIMAD unit. If,
however, the target lies outside of this sector, then the sector
orientation must be adjusted to bring the target within the sec-
tor. As the amount of necessary adjustment becomes larger, the
shift results in the unit losing those launchers which do not
share the sector with the target. In the limit, the shift will be
such that no unit launchers share the sector with the target, and
engagement is not possible. From the standpoint of visual
inspection of the tracks and unit it may be difficult to assess
when this limiting condition has been reached.

1-1
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(4) The principal graphic technique for dealing with this
visual estimate of intercept range and sector coverage, is the use
of a template scaled to the range of interest and the angle of the
intercept sector. The template is positioned at the location of
the HIMAD unit and oriented to the azimuth of the sector coverage.
It is then possible to more accurately estimate if an intercept
will occur by noting either an intersection of the track with the
template or an intersection as the template is rotated about the
unit location.

(3) The template procedure can be repeated, as necessary, at
each HIMAD unit location in the vicinity of the track and the
cases of intercept tabulated or otherwise noted. Typically, this
process will be repeated for a number of track possibilities be-
fore a final selection of track(s) is made.

b. Shortcomings of the Process. This process has a number of
shortcomings, as described in the following, which led to develop-
ment of the RAIDTRAC Model detailed in the report.

(1) A shortcoming arises from the essentially graphical na-
ture of the track evaluation process. The numerous HIMAD units'
locations and sector coverage, as well as the target array they
defend, must be manually plotted. This presents opportunities for
errors in plotting and errors in assigning identifying symbology
to the HIMAD units and targets.

(2) A shortcoming arises from the positioning of the tem-
plate which defines the sector within which intercept must take
place. Positioning of the template at the site location and ad-
justment of the orientation, as necessary, to assess the intercept
condition can introduce errors, particularly in marginal (tangen-
tial) conditions of intercept.

(3) A shortcoming arises from the need to repeat the graphi-
cal workload for examination of each alternate raid track or each
new deployment of air defense units. For the case of iteration of
a raid, a new overlay of the track must be prepared and the as-
sessment of the HIMAD intercept conditions must be repeated. For
the case of redeployment of the HIMAD units, the unit locations
and their associated primary target lines (PTL), defining the azi-
muth orientation of the sector, must be replotted.

(4) These shortcomings, while manageable, do create a pres-
sure for economizing on the number and scope of the alternative
scenarios considered. The model described herein is meant to re-
lieve the analyst of much of the detailed effort involved in ex~
amination and tabulation of the HIMAD intercept conditions. This

1-2
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reduction of the graphical workload should encourage more syste-
matic and expansive consideration of raid tracks and air defense
deployment conditions.

1-2. NATURE OF THE SOLUTION. a. The manual graphical process of
raid track assessment has been replaced with an automated process.
The automated process models, in a more precise form, each of the
manual steps and, in addition, provides for assessment of air de-
fense suppression as it would apply to clearing a ra‘d corridor
aligned along the raid track under consideration.

b. The process is organized around the concept of user inter-
action with the model. Three levels of interaction are provided.
At Interaction Level 1 the user is concerned with HIMAD coverage,
at Interaction Level 2 the user is concerned with the intercept
conditions along the raid track, and at Interaction Level 3 the
user is concerned with estimating the air defense suppressio: re-
quired along the raid track. For each interaction, the user
specifies input to the model and receives output. The level: are
organized such that interaction at one level presuppcses interac-
tions have occurred at the lower levels. That is, there has been
a specification of input appropriate to the lower levels to sup-
port the higher interaction level. For example, consideration of
HIMAD suppression (Level 3) presupposes selection of HIMAD deploy-
ment (Level 1) and selection of a raid track (Level 2).

c. Using the interaction capability, either singly or in ap-
propriate combinations, the user may generate individual or para-
metric studies of HIMAD deployments, raid tracks through the HIMAD
units and/or HIMAD suppression. The interactions provide both the
necessary computations and a convenient record of the analyses
undertaken. The model thus expedites the systematic consideration
of alternatives and the choice of final values for insertion into
the associated large-scale simulations (e.g., COMO) or for use as
free-standing, nonsimulation results.

1-3. ANTICIPATED BENEFITS. The principal benefit to be derived
from the use of the Raid Track Assessment Model is the quantita-
tive data which are made available to answer or evaluate the fol-
lowing issues.

a. Air Defense Coverage Issues

0 Are there any unacceptable gaps in the air defense co-
verage?

0 Are there any weak points in the air defense coverage,
such that loss of a single site would open an unacceptable gap in
the air defense? A
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o Has the desired level of redundancy in air defense been
achieved around vital areas?

o What are the likely routes available to raid aircraft
against prescribed targets?

b. Raid Track Vulnerability Issues

0 What number or percentage of the deployed HIMAD can en-
gage on the track?

0 What number of missiles or average number of missiles
per HIMAD unit can engage on the track?

o What is the depth of the HIMAD defense (number or per-
centage of air defense units) for a particular target?

c. Air Defense Suppression Issues

o Which HIMAD units should be attacked?
o In what order should HIMAD units be attacked?

o How many air defense suppression aircraft are required
to carry out the suppression mission?

o How are incremental changes in the number of targets (or
percentage of the target array) to be attacked related to the num-
ber (or percentage of) air defense suppression required?

d. Issue Sets. It is anticipated that the answers to the
questions above will be sought for sets of tracks and air defense
deployments. The sets of results will provide families of data
and permit detailed comparison of track and/or deployment fea-
tures.
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CHAPTER 2
MODEL UTILIZATION

2-1. QUALIFICATIONS. A number of qualifications have been in-
voked in the design of the model which have a direct bearing on
the way in which data are utilized and presented. The qualifica-
tions are presented in the following paragraphs. Refinements to
the model which relax some of these qualifications are presented
in Chapter 4.

a. Raid Track

(1) Only one track (corridor) is addressed during any one
exercise of the model. (Refinement presented in paragraph 4-5.)

(2) The raid track is considered to consist of one or more
line segments, forming a main track and a series of spur tracks
off the main track leading to the individual targets.

(3) The sequence in which the main and spur track segments
are specified determines the sequence in which the targets are
attacked. Artificial main and spur track segments are used to
maintain track continuity but do not enter into the intercept cal-
culations. (Refinements presented in paragraphs 4-3 and 4-6.)

b. Raid Aircraft

(1) The raid track is explicitely defined by the user. In
the case of the raid planner, this is the actual track to be
; evaluated. In the case of the air defense planner this is an es-
y timate of the track 1ikely to be employed to breach the overall
; defense.

(2) The model assumes a mass raid (target rich) condition,
such that the number of aircraft traversing any track segment
saturate the HIMAD defense in that region. (Refinement presented

in paragraph 4-4.)

: (3) Raid aircraft fly down tracks at altitudes which corre-
# X spond to preselected flight profiles over the defended area. Pro-
5 vision is made to store three such profiles, repesenting various
combinations of altitudes at which the raid aircraft traverse the
division, corps and rear areas. The model analyzes intercepts
based upon this explicit knowledge of raid aircraft altitude and
implicit knowledge of other significant aircraft factors (radar
cross-section, speed, formation and maneuver), as incorporated in

2-1
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the values of HIMAD intercept range which are given as a function
of altitude.

c. Air Defense Systems

(1) The location of each HIMAD unit and the orientation of
its PTL is explicitely defined by the user. In the case of the
raid planner, the locations are estimates of the deployment of the
defense. In the case of the air defense planner the locations are
the actual deployment to be evaluated.

(2) The model assumes that each HIMAD intercepts at the
first opportunity, that is, at the maximum intercept range for the
altitude involved.

(3) The model assumes (as noted earlier) a mass raid (tar-
get-rich) environment and commits all available missiles of the
HIMA? unit to the intercept. (Refinement presented in paragraph
4"4.

(4) Each HIMAD unit PTL is adjusted in azimuth to permit
intercept on a track segment with the maximum possible. number of
Taunchers.

(5) A HIMAD unit, once adjusted (in PTL) to intercept on one
track segment, is considered totally committed and not available
for further intercepts on other segments.

(6) The model assumes that the HIMAD launchers are deployed
equidistant in azimuth across the angle of the intercept sector.

(7) The model assumes that the raid is timed so that all
raid aircraft pass through the defense before reload of the sys-
tems can take place (there is thus no opportunity for a unit to

repeatedly engage ingressing raid aircraft).
(8) Engagement of egressing raid aircraft is not considered.

(9) The model is not intended to account for SHORAD or coun-
terair effects. (Refinement presented in paragraphs 4-8 and 4-9.)

(10) The model is based on the concept of sector coverage
but can be expanded to full circle coverage ‘“ Jesired.

d. HIMAD Suppression

(1) Only those HIMAD which engage along the track are at-
tacked. The suppression is carried out along each track segment
in sequence.

2-2
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(2) A mix of air defense suppression aircraft is assumed
available for suppression. Both the proportion of the mix and the

total number of aircraft available are specified as a user input
to the model. No allowance is included in the model for attrition
of these aircraft, in the course of carrying out their mission.

e. Model Graphics

(1) Scaling. The map-l1ike graphics provided by the model
are scaled to display an area 500 km (east-west) by 250km (north-
south) in 5km intervals on a single printer page. The user speci-
fies the lower coordinate 1imit of each scale. The coordinates
are limited to a maximum of four digits. Conversion of standard
geographic reference system coordinates (e.g., UTM) to conform to
this 1imit must be made by the user.

(2) Symbol Set Limitations. Use of the printer symbol set
imposes two limitations on the model graphics.

(a) First, the graphics have been proportioned to fit on a
single line printer page. This has required scaling the defended
region to fit in its east-west dimension within the 130+ character
spaces on a line printer 1ine. The north-south dimension is re-
quired to fit within the 50+ lines per printer page. A scale of
5km per character has been selected as being most effective for
the display of the information of interest within the constraints
of the page size. This results in display of a defended area of
500 km east-west by 250 km north-south. The printer page size
limitation could be removed by display of the model output on a
plotter, where a higher resolution could be readily achieved, but
at a significant increase in display generation time. (Refinement
presented in paragraph 4-2.)

(b) Second, the use of the printer symbol set to display
the map information produces a distortion of angle information,
since the X-axis increment per symbol is less than the Y-axis in-
crement per symbol. This precludes reading-off angles relating to
sector coverage or track segment orientations; but does not affect
the validity of position-oriented information (i.e., target loca-
tions, track segment end-points). The angle 1imitation may be
lifted by preparation of a specially calibrated protractor which
employs a non-linear scale for angle read-off.

2-2. SCENARIO. a. The model is used to evaluate the interaction
of a particular air defense and a particular air threat with re-
spect to a particular target array. The particularities to be
addressed are provided by a scenario which brings together realis-
tic estimates of air defense and air threat for a particular time

2-3
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frame. From the scenario is derived: the size and deployment of

the HIMAD; the number, type, and location of military assets they

defend, and the intentions of the air threat, both with respect to
the target array and the associated air defense.

b. The use of the model is illustrated by a scenario. The
number of HIMAD units and their deployment is hypothetical but
considered illustrative of an area defense of six on-line divi-
sions, two corps areas and a rear theater area. In the interests
of clarity, only a portion of the defended assets are included in
the illustrations of model outputs, namely: four rear area tar-
gets, four corps area targets and four divisions area targets.

2-3. INTERACTION LEVELS. a. Concept., The model is intended as
a flexible analytical tool to be employed in an iterative manner
to generate a family of results from which a preferred result may
be extracted. To illustrate this flexibility, the use of the
model is described in terms of three levels of interaction, which
may be used selectively to develop parametric variations of the
air defense issues of interest. The three interaction levels are:

Level Air Defense Issues
1 HIMAD Coverage
2 Raid Track Intercepts
3 HIMAD Suppression

Interaction at a higher level presupposes that lower level inter-
actions have occurred or will occur simultaneously with the higher
level (i.e., air defense suppression analysis (Level 3) presup-
poses specification of HIMAD unit locations (Level 1) and a raid
track (Level 2)). Each of the three interaction levels provides
for three user activities:

e an input to the model
¢ an analysis of the model outputs

e a decision as to whether the outputs are acceptable
and, if not, revising the inputs in anticipation of
achieving more acceptable results.

The following paragraphs describe the specific user activities
involved for each of the three interactién levels.

2-4
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b. Interaction Level 1 - HIMAD Coverage. The user activities
associated with Interaction Level 1 are fiow diagrammed in Figure
2-1(a) and discussed in the following paragraphs.
(1) Enter HIMAD, Target and Raid Altitude Profile.

(a) The user specifies the HIMAD deployment for the re-
gion, identifying for each HIMAD unit the following characteris~
tics:

e coordinates of position

e principal area defended (division, corps, rear)
e azimuth of PTL

¢ number of launchers available

For the scenario under consideration, these data are as shown in
Figure 2-2. The figure illustrates the HIMAD Unit List disglay,
as provided by the model. As read from left to right the display
tabulates the HIMAD unit reference number (NR), X-coordinate (X),
Y-coordinate (Y), principal area (AREA) defended (D=division, C=
corps, R=rear), azimuth of the PTL {(PTL) and number of launchers
available (NLHR). A map display, the HIMAD Unit Deployment, is
also provided by the model, as shown in Figure 2-3. The map dis-
play contains two basic sets of information, the location (*) and
reference number (e.g., 36) of the individual HIMAD units (AD) and
the boundary points (+-symbols) which divide the area into the
division, corps and rear areas. The display provides an overall
picture of the pattern of the deployment and provides a quick
check on the accuracy of the unit location data points since inac-
curately plotted units should be apparent as a departure from the
intended pattern. In Figure 2-3, the HIMAD units are deployed in
a lattice-like area defense of the division, corps and rear areas.

(b) The user also identifies the target array in the de-
fended area. The following characteristics are identified for
each target:

® coordinates of position
e type of target (see Table 2-1)

e area where located (division, corps, rear)
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Figure 2-2. HIMAD Unit List Display
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! Table 2-1. Target Type Codes

%; Target Type Code Target Type

5 5 AB Air Base
- HQ Division HQ
- HH Higher HQ
1 i PL POL Dump
E% 2 PM Pershing Missile
| LP Lance Platoon
A8 8-in FA Bn
A5 s 155mm FA Bn
SpP SASP
RS Reserve Unit
CR CRC

EW - : EW/CRP '

For the scenario under consideration these data are as shown in
Figure 2-4. The figure illustrates the Target List display pro-
vided by the model. As read from left to right, the display tabu-
lates the target reference number (NR), X-coordinate (X), Y-coor=
dinate (Y), type of target (TYPE) and area (AREA) where located.

A map display, the Target Array, is also provided by the model as
shown in Figure 2-5. The map readily indicates the location (*)
and type (e.g., AB) of the targets and their distribution in the
division, corps and rear areas. The target array display may be
conveniently used to investigate and establish the location of the
raid track (see paragraph 2-3c).

Saoe sl e a0

(c) The user identifies from a preselected set, the altitude
profile the raid aircraft will use in crossing the defended air-
space. The profile defines the altitude used by the raid aircraft
over the division, corps and rear areas, and is used by the model
to establish the intercept range for the HIMAD located in these |
areas. The preselected profiles, for illustration, might be:

2-9
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i RTA-B OUTPUT
i
i
| MR X ) s TYPE AREA
Y

T6 1 480.0 375,.0 AS D
, 16 2 485.0 325.0 AR 0
i 76 3 465.0 365.0 HQ 0
{ TG & 465.0 31040 HO 0
i ) 410.0 350.0 LP c
i T6 6 410.0 290.0 LP o
i 16 7 390.0 340.0 HH c
i TG 8 390.0 300.0 PL c
; 16 9 335.0 350.0 Ew il
; 1610 320.0 290.0 HH R
: 1611 310.0 3640,0 AB R

7612 290.0 300.0 AB R

Figure 2-4. Target List Display
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® HHH - high over the division, corps, and rear areas
o LLL - low over the division, corps, and rear areas

e HOP - hop thigh) over the division (SHORAD) and low
over the corps and rear areas

Further information on the profiles as displayed by the model is
described in paragraph 2-4d.

(2) Examine HIMAD Unit Coverage. The user examines the pat-
tern of HIMAD unit coverage, displayed by the model for the se~
lected deployment and the selected raid altitude profile. The
display (Figure 2-6) depicts the defended region subdivided into
5km square cells. The display indicates the number of HIMAD units
which can bring at least one launcher (4 missiles per launcher) to
engage within the cell. The blank areas indicate cells where no
basic coverage exists. The display also provides two additional
sets of information: the location, reference number and type of
each of the targets in the area and the points which divide the
area into division, corps and rear areas. For large numbers of
closely packed targets, the target symbology will become cluttered
and largely undecipherable. In this instance, provision is made
to delete the target symbol information from the display by a
change in the map symbology selection (see paragraph 2-4f). Under
these circumstances, an overlay with the target information must
be separately prepared.

(3) Examine HIMAD Launcher coverage. The user examines the
pattern of HIMAD Launcher Coverage displayed by the model. The
coverage corresponds to the particular altitude profile selected,
in this instance a high profile, as indicated by the symbology HHH
at the top of the coverage display. This display (Figure 2-7),
uses an alphabetic code to indicate the number of launchers (4
missiles per launcher) which can engage within the area of the
cell. A table to convert the alphabetic code to its numeric value
is inset on the right top of the display. The number of launchers
in each cell is derived directly as the sum of the number of
launchers associated with the units shown on the HIMAD Unit Cover-
age display. Again, the blank areas indicate cells where no basic
coverage exists. In this instance, the target information shown
on the HIMAD Unit Coverage display has been deleted.

(4) Basic Coverage. The HIMAD Unit and Launcher Coverage
displays (Figures 2-6 and 2-7) depict basic coverage. That is,

the coverage available when the unit PTL line is coincident with

the centerline of the launcher complex. This condition represents
the preferred orientation of the unit to meet the postulated threat.
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Figure 2-7. HIMAD Launcher Coverage Display
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Under raid conditions, however, there will be early warning data
on the specific direction of the threat. Given these data, there
will, typically, be time to shift the PTL to the direction of the
threat, but, not sufficient time to reposition the launcher sets.
As the PTL is moved, with the launcher set centerline remaining
fixed, individual launcher sets will drop out of the radar set
pattern and become unassignable to targets.

(5) Decide Coverage Acceptability. The user must decide if
the coverage shown is adequate. 1In making this determination, the
user may interpret the HIMAD Unit Coverage display as offense-ori-
ented and the HIMAD Launcher Coverage display as defense-oriented.
The number of HIMAD units is a measure of the threat posed by the
defense to the attackers. A basic response available to the at-
tackers is one of suppressing the HIMAD units by denying them the
use of their radar, as differentiated from a direct attack on the
launchers. This makes the number of units, not the number of
launchers, a principal measure of concern to the offense. The
defense on the other hand, is primarily concerned with engagement,
and each launcher provides four opportunities for engagement.

More specifically, the defense is concerned with the opportunities
for engagement throughout the region (cell-by-cell) and this mea-
sure is provided directly by the HIMAD Launcher Coverage display.

(6) Revise Inputs. If the coverage is considered to have
unacceptable gaps or inadequate depth or inadequate intensity with
respect to specific areas, individual HIMAD units may be rede-
ployed, adjustments made in individual unit PTL's or both. The
user then revises the input accordingly and repeats the steps of
this interaction level, resulting in adjusted basic coverage dis-
plays. The iteration of the interaction is then continued with
revised inputs and resultant coverage, until an acceptable deploy-
ment is established. The user may then proceed to the next level
of interaction--a consideration of possible raid tracks through
the defense.

c. Interaction Level 2 - Raid Track Intercepts. The user ac-
tivities associated with Interaction Level 2 are flowcharted in
Figure 2-1(b) and discussed in the following paragraphs.

(1) Enter Track Data. In this step, the user aefines the
track the aircraft take through the defended airspace. The pro-
cess of track specification can be described as occurring in three
sub-steps.

(a) In the first sub-step the user examines the target
array to be attacked by the raid force. The array may be in-
spectea as part of the symbol information included in the HIMAD
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Unit and Launcher Coverage Displays (Figures 2-6 and 2-7), or by
direct inspection of the Target Array Display (Figure 2-5).

(b) In the second sub-step the user establishes a main
raid track, starting outside the FEBA and extending through the
target array as shown in Figure 2-8. The main track is drawn as
one or more straight line segments each of which may approximate a
least squares fit to portions of the target array, considered as a
scatter diagram. The user positions the main track to avoid the
areas of higher air defense intensity as much as possible. For a
_ well constituted defense, however, it will be difficult to choose
3 a preferred path. The choice in this case would probably be that
b | of the shortest route--to minimize exposure time and thereby min=
imize the opportunity for the defense to accumulate intelligence
about the raid. To further circumscribe the raid, parallel lines
are constructed on both sides of the track (see Figure 2-8) repre-
senting the overall corridor limits in which the raid will take
place. The corridor width is based on a conservative estimate of

: the distance aircraft can depart from the track and still be pro-

4 tected by the air defense suppression conducted as part of the
raid. The width can be varied as experience with the air defense
is developed.

4 (c) In the third sub-step the user defines the spurs off
4 the main raid track which take the aircraft into the targets. The
spurs are taken at some convenient turnoff angle with respect to
the main track, as shown in Figure 2-8. The definition of the
track spurs is important, since each spur becomes a 1ine segment
of the track and must be accounted for in the track specification
to the model. To accommodate the spurs, which leave the main
track and stop, an artificial spur is introduced in each case to
bring the free end of the spur back to the main track. The tech-
nique is illustrated in Figure 2-9. Each of the dotted segments
is identified to the model by its end points and its artificial
status identified by use of a "backtrack" flag, which allows the
model to ignore the segment for computational purposes, while
maintaining the integrity of the track segment sequence. The user
:de?tifies for each segment of the track the following character-
stics:

e reference number and type of target, if any, asso-
ciated with an end point,

e track segment backtrack indicator.
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For the scenario under consideration, the track data are as shown
in Figure 2-10. As read from left-to-right, the display tabulates
for each Track Point the reference number (NR), the X-coordinate
(X), Y-coordinate (Y), the presence (1) or absence (0) of a conti-
nuity indicator (BKTRK), the target reference number (TGNR), if
any, associated with the point, and the target type (TGTY) corre-
sponding to the target reference number.

(d) With the use of the artificial 1ine segments is be-
comes possible to arrange the raid track segments in any order,
and thereby reflect the sequence in which targets are to be at-
tacked. Deep targets, for example, can be attacked by one wave
before shallow targets are attacked by a second wave by specifying
the 1ine segments to the deep targets and then using the backtrack
indicator to bring the track back to the area of the shallow tar-
gets. Turn-offs to these targets can then be specified. This tim-
ing aspect is significant from an intercept standpoint. Inter-
cepts are computed on a first opportunity basis. A deep raid pre-
ceding a shallow raid may cause the intercepts to accumulate on
the deep raid track segments, leaving the shallow raid targets
less well defended. A shallow raid preceding a deep raid may
shift the intercepts to the shallow track segments and leave the
deep targets less well defended.

(2) Examine HIMAD Unit Intercepts. The user examines the
HIMAD Unit Intercepts display for the intercepts along the raid
track completed by the model. The display format (Figure 2-11) is
that used earlier in that it depicts the defended region, as sub-
divided into 5km square cells. The display shows the raid track
points including both main track and spur track segments, along
with target information. The line segments connecting the track
segment points are added manually, at the option of the user, to
increase the clarity of the display. On each segment (approxi-
mately at the midpoint) is shown the number of HIMAD units inter-
cepting on the segment. Further details of the intercept on each
segment are provided in the Track Intercept Summary display de-
scribed in paragraph 2-3c(4).

(3) Examine HIMAD Launcher Intercepts. The user examines
the HIMAD Launcher Intercepts display for Tauncher intercepts
along the raid track. This display (Figure 2-12), is the inter-
cept counterpart of the HIMAD Launcher Coverage display, in that
it shows the number of launchers intercepting along each track
segment.
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Figure 2-10. Track Point List Display
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Figure 2-11. HIMAD Unit Intercepts Display
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(4) Examine Intercept Summary. The user examines the Track
Intercepts Summary display. This display (Figure 2-13) gives de-
tails of each intercept, in segment order. The data of particular
interest to the user are enclosed within the rectangular blocks.
Within block A are the data associated with the identification of
the intercept, that is, a reference number (NR) of the 1nterce:t.
the target number (TGNR) and target type (TGTY) associated wit
the segment in which the intercept occurs (MT under TGTY refers to
an intercept on main track segment), the track segment on which
the intercept occurs (SGMT) and the reference number (AD) of tke
intercepting HIMAD Unit. Within Block B are the coordinates (XI,
YI) at which the intercept occurs. Within Block C are the data
associated with the intercept conditions, that is, the PTL azi-
muth, adjusted as necessary to permit intercept (ADJPT), the num-
ber of launchers which engage (NLHR) and the cumulative number of
missiles (CUMMSL) which engage on the track, up to the present
intercept point. The remaining columns of information provide
intermediate results of the intercept calculations for reference
purposes as follows: the slope (M) and Y-intercept (Y0) of the
line segment on which the intercept occurs, the coordinates of the
unit (XS, YS) conducting the intercept, the range to the target at
intercept (R), the original PTL of the HIMAD Unit (PTL), the angle
between the line connecting the unit and the target and the posi-
tive X-axis (ARCTAN), the angle between this line and the positive
Y-axis (AZI), the angle between this 1ine and the PTL (AZD) and
?he ang}e through which the PTL must be moved to permit intercept

PTLCHG).

(5) Decide Intercept Acceptability

(a) The user must decide if the pattern of intercepts as
shown is acceptable. The air defender is concerned that the pat- <
tern represents the best possible defense. The attacker is con-
cerned that the pattern represents the best possible evasion of 3
the defense.

(b) There can be, however, appreciable variation in this
intercept pattern, due to the sector coverage characteristics of
the HIMAD, depending upon the structure of the raid track (i.e.,
the disposition of the main track and spur tracks). For raids
which make limited excursions to either side of the track, a Con-
servation of Defense principle may be considered to be in effect,
namely, that the total number of intercepts remains approaximately
constant and is redistributed depending upon the structure of
raid. Put another way, deeply raiding aircraft penetrating along :
the main raid track could encounter reduced opposition if a pre- :
ceding attack by aircraft striking shallow targets causes missile
exhaustion before reload is possible. The exploitation of this
effect is the task of the user.

2-23 i




i

e

Aeldsig Adeuung s3dadaaju] joed) °€|-2 a4nbiy

J 22078 g %2074 Y %2018

1
3 89¢ € 0°Se 0°se- 0°06~ G*u9L  0°ULe 0°ve [ v*00E 0°062 J 0709 0°092 0062 0 J2- 002 v e~k ev 21 12 ‘
!
9s€ S 0°06 0°0 8% vl c*06 j 2°22¢ wc22e Jotoe 0°use 0°vez 0°0s9 o00°i~ B IE 0E-62 &v Il 02 m
A 9tE s 0%06 0°0 0°0 0°06 0°0 0°06 f] 0°02c 0°0€E fO0°0y 0°02c 0°062 0°J2€ 00°0 26 62-82 1A - 6l i
9lc S 0°06 0°0 ©  LTel- €2 Lt v*06 § 2*2ve 1°82c Jotow 0°062 0°0b62 0°uel- 0S°1 €€ 1¢-92 WM U1 8L :
962 2 109 [6°6v- 6°we~ 1°SSE 6°%6 006 ] 6°662 9°92c fo*uy 0°U9Z 0°OEE 0°061- 05°1 L2 t2-92 wM 01 21 £
3
(174 v %98 9°€- 9°8y-  9°1v 9°gw 0°06 ] 0°02c s°9st J0t0v 0°062 0°0EE 0°V2E 007V 92 92-s2 W = 91
3 a2 s 0°06 0°0 Lo 1°9€U  2°ww=  0°06 J 67126 #cusc Jucov  0°USE 0°0EE 0°¢s. 02°1- B 92 %2-€2 A3 6 Sl
252 € ecurl ez 8°¢L 8°231 §°ZL- 0°06 Qucive welwgc Jo-0v  0°0BE 0°0€E 0°¢s. 02°i- Qez ve-gz A3 6 9l
p (17 S 0°06 v*o 0°0 0°06 0%u 006 f| 0*v2c o0°ozc Jotov 0%02c 0°0EE 0°v2E 00°0 sz g2-22 iw = €1
022 S  0°06 0°0 0°0 0°06 0°0 006 f§ 0702 o0°otvn foc0» 0°02€ 0°0€ 0702 00°0 8l el-21 im = 21
002 S 0°Se 0°0 0°s- 0°06 0°0 0°se f§ 0°06z o0°vivfo0» 0°062 0°0C 0°d21- 00°1 ol 9I-s1 &1 % 11
oul € 0°8S 0*2e- 0%~ o°tl o°LL 0°06 § 0°662 0°6lof0°0s 0°052 0°0ls 07021~ 00°1 €l 9l-s1 o1 9 01 :
3 991 S 0%06 0°0 0°5v-  0°S% 0°s% 006  €°ule €°sew J0°0v 07062 0°0I» 07021~ 00°1 2t 9I-s1 &1 9 & m
w,; ...
e vl S 0°06 0°0 0°0 0°06 0°0 v-06 ff 00se o°orofocov 0°0S€ 0°GLC Q-USL 00°1- gl YI-E1 a1 S @ -
821 S 006 0°0 0°5v U*SEl  0°S»- 0°06 f 212t €°scw fJocor 0°0SE 0°ulv 0°u9z 00°I- RO SI-E1 41 S L H
g0t € o0-221 Jo2 0°LL 0°291 0°*22- 0°06 J 0tee O0°6inf0-0v O-vABE 0°0lv» 0°09. 00°I- @6 wi=€l 41 S 9 1
ﬂ‘ 96 S 0°0e g°o i o°ce %L 6°06 § 6°w2c (°ewwfQotun  0T02C 0°0lw 0°vOl o0¢€” U =2 aRd &% 3
%
3
p 9L * 0°8L 0°21- 0°25- 0°€C 0°L5 0°06 f 9°cec 8*lzo ooy 07062 0°0Sv 07029- 00°¢ S =01 OH % ¥ )
i 4
3 w 09 S 0%06 0°0 6°El= 1'% 6°cl 0°06 ] 9*62c ©*s8v Jo°0» 0°02€ 0°0swy 07iS2- 02°1 vy S v ¢ ¢ w
A [} ;
b “”u (2 S 006 fo-0 L5 C°%8 L°st 0°06 f cocec s*2ev foc0n  0°0SE 0°0Svy 0°569 € €= sv 1 2 “
E: ' 0z S 0°06 0°0 s*sl G°s01  g°sl- 0%06 f €°69€ S°6e7 J0°0v  0°04E 0°0S» 07569 2 € =2 sv 11
. a & w
Tﬂ ISHNND WHIN 11drov lf 9HDILe  0ZV 12v NVLOdY  id 1A Ix ] SA sx 9A " Qv 1n9S  ALOL BNOL &N o 3
o~ 2
HHH=135 S4d 9._ 2
. 1NdANO L-Vid 3
. .
4 s
] o by " V%ot R — "
= ORI 1 e pee S GO s D hetnl i Lotaate Sob skciie ’ G ok RO = " - v Epa. = < i i
. ™ PRy ¢ v Ta e i bl




P

R T ot < vace.

CAA-TP-77-5
(6) Revise Inputs. If the pattern of intercepts is unac-

ceptable or if alternative tracks are suggested which will favora-
bly alter the intercept distribution, then revised inputs are pre-
pared. The user continues to iterate the steps of this interacti-
onlevel until an acceptable pattern of engagement is achieved.

The user may then proceed to the next level of interaction--a con-
sideration of possibilities for HIMAD suppression.

d. Interaction Level 3 - HIMAD Suppression. The user activi-
ties associated with Interaction Level 3 are flowcharted in Figure
2-1(c) and discussed in the following paragraphs.

(1) Enter Suppression Data. The user identifies both the
total number and mix of air defense suppression assets available
to clear the raid track. In the present model, the mix is speci-
fied in terms of the proportions of each of three types of air
defense suppression assets, namely: stand-off (ARM) aircraft,
ground attack (rocket) aircraft and decoy (unarmed remotely-pil-
oted) aircraft. The assets, as input for the model for the sce-
nario under consideration, are shown as Part 1 of the HIMAD Sup-
pression Estimate display described in the following paragraph.

(2) HIMAD Suppression Estimate. The user examines the HIMAD
Suppression Estimate as displayed by the model. The estimate (Fig-
ure 2-14) is organized in three parts.

(a) In Part I of the display the characteristics are given
for each of the three aircraft types (ACl, AC2, AC3. For each
aircraft type there is a specification of the number of the par-
ticular air defense suppression weapon carried (WPNR), the single
shot ki1l probability of the weapon (WPPR) and the desired cumula-
tive kill probability to be achieved using the weapon against a
single HIMAD unit (ADPR). It will be noted that for AC3, the un-
armed remotely piloted aircraft, the "kill" mechanism is that of
depleting the resources of the HIMAD Unit engaged by successfully
decoying each of the unit missiles. As a consequence, the WPNR,
WPPR and ADPR data are not displayed for AC3. Part 1 also in-
cludes an additional line of information identified as PERAD.

This line indicates the number of aircraft of each type, computed
by the model being required to kill an individual HIMAD Unit to
the probability specified in ADPR. In the case of AC3, the value
is set equal to the maximum number of missiles per unit. These
values are used later in the calculation of the overall suppres-
sion estimate.
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WPNR
WPPR
ADPR

PERAD

PCTY
TGMSR 1 AC1 AC2
(N= 12) (pC= 50) (PC= 25)

10 9 4
20 13 6
30 13 6
40 18 9
50 49 26
60 5S4 27
70 S4 27
80 67 33
90 81 “0
100 94 o7
PCT

TGMSR 2 AC1 AC2
(N=2369) (PC= S0) (PC= 25)

10 18 9
20 36 18
30 49 24
40 S6 27
50 S4 27
60 81 “0
70 81 40
80 90 «S
90 9 (34
100 9% 4“7

Figure 2<14. HIMAD Suppression Estimate Display
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(b) Part 2 (and Part 3) of the HIMAD Suppression Estimate
provides two basic sets of information, with respect to achieving
access to (stated percentages of) the target array. First it in-
dicates the number of air defense suppression aircraft by type
(AC1, AC2, AC3) and total number of aircraft (TL) which are re-
quired to suppress the air defense units defending the stated per-
centage of the target array (PCT TGMSR 1). The display also in-
dicates the fraction (or multiple) of the available aircraft
this number of aircraft represents (see AC UR column). The (N)
value under PCT TGMSR 1 indicates the total number of targets.

The (PC) values under the aircraft columns are the percentage of
each aircraft type used. The (TTLAC) value is the total number of
aircraft available. Second, the display indicates the percentage
of the HIMAD units suppressed (PCT AD) in achieving access to the
stated percentage of the target array. The (N) value under the
PCT AD column is the total number of HIMAD units carrying out in-
tercepts.

The first and last coiumns of Part 2 of this display thus pro-
vide trade-off information on the percent of targets accessed ver-
sus the percent of HIMAD suppressed in achieving this access. For
example, 0 attack 60 percent of the targets would require 54
stand-of f attack aircraft, 27 ground attack aircraft and 27 decoy . :
aircraft and would suppress 57 percent of the HIMAD. The aircraft
Jtilization (ACUN) in this instance is 1.080, that is, 8 percent
more aircraft than the 100 specified as available, are required to
carry out the suppression.

(c) Part 3 of the HIMAD Suppression Estimate display pro-
vides similar information except that percent of the target array
is replaced by a weighted measure of the target array (TGMSR ¢).
Targets are weighted by their distance down the track. Deep tar-
gets now have greater value than shallow targets. This measure
attempts to compensate for the, typically, unequal geographic dis-
tribution of targets, with the preponderance of targets shallow on
the track and only a few deep on the track. By way of example,
and as a comparison with Part 2, to attack 60 percent of the
weighted target array would require 81 stand-off attack aircraft,
40 ground attack aircraft and 40 decoy aircraft and would suppress
85 percent of the HIMAD. The aircraft utilization (ACUR) in this
instance is 1.62, that is, 62 percent more aircraft than that
specified as available are required to carry out the suppression.

(3) Decide HIMAD Suppression Estimate Acceptability. The
user must decide how effective the suppression has been against
the HIMAD as related to the amount of the target array opened to
attack. If the necessary numbers of aircraft are not available
the user has several options available. He may elect to change
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the mix of suppression aircraft; he may decide to limit the attack
to some percentage of the target array; or he may decide to delete
targets and associated track spurs to consolidate the attack,
thereby reducing the number of HIMAD units in play.

(4) Revise Inputs. As necessary, the user modifies the in-
put, either with respect to the mix of suppression aircraft, the
number of targets associated with the raid track, or both. The
steps of the interaction level are then iterated until an accept-
able application of suppression assets are achieved.

e. Holistic View of Interaction. The model has been described
in terms of discrete, sequential steps of interaction. This is a
simplification for purposes of exposition. In actual use, changes
may be made at several levels of interaction at once, to accom-
plish an analysis more broad in scope than that presented by way
of illustration. As an operating entity, the model accepts the
inputs associated with the three levels at one time and generates
all outputs in a single computation process. Depending upon the
interest of the user, the inputs at any level of interaction may
be fixed and the model iterated with respect to the remaining
level(s). For example, an air defense planner might hold the
track fixed (Level 2), the air defense suppression fixed (Level
3), and vary the HIMAD deployment (Level 1?. A raid planner might
hold the deployment fixed (Level 1), the raid track fixed (Level
2), and vary the suppression assets (Level 3). Viewed holisti-
cally, the model provides eight displays of information considered
essential to the understanding and resolution of the issues asso-
ciated with raid track assessment itemized in the Introduction
(Paragraph 1-3). The relationship of each of these issues to each
of these displays is summarized in Table 2-2.

2-4, OPTIONAL QUTPUTS. The model automatically provides the map
and summary outputs associated with the interaction levels de-
scribed in the preceding paragraphs. In addition, there are
available, on request, outputs which display the input data.
These outputs are provided so that the user may have a convenient
reference to the input information. The user myy, however, elect
to discontinue receiving any or all of these displays as the work
with the model progresses. A total of seven such outputs are
available, as described in the following sections.

a. HIMAD Unit List. This display lists the HIMAD characteris-
tics input by the user. The display has been previously discussed
(paragraph 2-3.b(1)(a)) and shown in Figure 2-2.

b. Target List. This display lists the target characteristics
input by the user. The display has been previously discussed
(paragraph 2-3.b(1)(b)) and shown in Figure 2-4.
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d. Intercept Range Table. This display (Figure 2-15) is a
table which shows the HIMAD intercept ranges input by the user for
the division, corps and rear areas for each of three flight pro-
files (high, low and hop). These intercept range values are de-
termined by the user from performance curves for the HIMAD which
relate intercept range to altitude. The particular values are
those which correspond to the altitudes at which the raid aircraft
will fly as they transit the division, corps and rear areas. It
should be noted that the HIMAD performance curves for intercept
distance are stated for particular conditions of aircraft size,
formation and movement as well as prevailing ECM conditions. As
such, they implicitly attribute these conditions to the raid under
assessment. The range values shown in the display are quantized
by the model into units of 5 km, to match the resolution of the
map display. The input is considered preset, as a HIMAD technology
characteristic, not subject to user manipulation as part of the
analysis process.

e. Intercept Secfor Matrix. This display (Figure 2-16) shows
the square (20 x 20) fmatrix repeatedly used by the program to
generate the HIMAD Uhit Coverage and HIMAD Launcher Coverage dis-
plays. The numbers are positioned in the matrix so that the se-
lection of all the elements with a particular number forms (ap-
proximately) a sector 22.5 degrees in width. Recall that the ma-
trix is actually square and that the angle shown in the figure is
distorted by the line printer. An intercept sector, of say 90
degrees, may thus be formed by selecting the elements correspond-
ing to four (4x22.5 = 90°) consecutive numbers (with appropriate
adjustments where the numbers revert from 16 back to 1). The PTL
of the sector is taken into account by selecting the sequence of
four numbers which orient the sector in the direction of the PTL.
The figure illustrates the situation of a 90 degree sector ori-
ented to a PTL of 90 degrees by selection of numbers 5 through 8.
The intercept range associated with the sector is accounted for by
interpreting the matrix as a series of concentric rings (squares)
ranging out from the center, each ring being 5 km in width, corre-
sponding into the resolution of the coverage displays. The 20x20
array thus contains 10 rings. Ring 10, for example, consists of
the numbers on the periphery of the matrix, and represents a range
of 50-54 km, while Ring 1 consists of the 4 zeros at the center of
the matrix, with a range of 5 km. The matrix is employed in this
manner to determine the sector coverage of each HIMAD unit. The
pattern of ziements thus obtained is transferred to the coverage
displays positioned on the HIMAD unit location.
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Overmark illustrates use of matrix values (bounded by solid
Tine) to approximate an intercept sector (dashed 1ine) extending
out 50 km (to edge of matrix) at PTL azimuth of 90 degrees.

Figure 2-16. Intercept Sector Matrix Display with Overmark
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Since the coverage of units may overlap, provision is made to sum
the coverage in map cells where this occurs. It should be noted
that the matrix, with its limited representation of the actual
intercept sector, is only used for mapping purposes. The calcula-
tion of intercepts, as shown in the Track Intercept Summary, is
done analytically in a subroutine to the main program.

f. Map Symbology Selection. This display (Figure 2-17) is a
table which shows the symbols set information selected by the user
to be printed in the map displays. The symbols sets available for
printing are:

e HIMAD Unit Locations (Units)
e Targets Locations (TGTS)

e Track Points (TRKPTS)

e Boundary Segments (BDYSGM)

The model makes six passes in producing map displays and the sym-
bology is separately specified for each pass. A "1" entry indi-
cates the symbol set is to app=ar, a "0" entry that it is not to
appear. The basic idea is to limit the amount of information dis-
played to that which the user can most effectively use. The se-
lection is indicated as part of the user input data (see paragraph
3'4e) .

g. Boundary Segment List. Tris display (Figure 2-18) lists
the boundary segment information input by the user. For each seg-
ment, the list indicates the segment number and the coordinates of
each end of the segment (X1, YL, X2, Y2). The present design of
the model only allows for specification of either horizontal or
vertical segments. The segments delineate the division, corps,
and rear areas to orient the user to the region under analysis.
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Figure 2-18.

Boundary Segment List Display
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CHAPTER 3
] MODEL MECHANIZATION

3-1. ORGANIZATION. The program is organized into blocks of
FORTRAN code and associated subroutines as shown in Figure 3-1.
The program first carries out the computations of HIMAD coverage
and HIMAD intercepts along the raid track. The program next iter-
5 . ates through a map generation sequence, with each iteration pro-

4 ; ducing one of six map outputs descriptive of the input, coverage

f and intercept conditions. The model next produces a tabular sum-
: mary of the intercept conditions and then proceeds to compute and
H ; print the estimate of the HIMAD suppression associated with the

4 ' raid track. An overview description of the model code blocks

which carry out these operations is given in the following para-
graphs.

RN S S B ST

E 3-2. CODE BLOCK DESCRIPTIONS. a. Block 000 - Declare Variables.
b This block is used to declare the type and size of arrays and to
i
|

assign values to variables. The arrays are sized to handle up to
the following number of elements.

e HIMAD Units 60

e Targets 20
e Track points 40

b. Block 100 - Read-In Control Data. This block is used to
read into the model all the data values which are preset, that is,

not subject to user manipulation as part of the analysis process.
Six types of input are involved as follows:

(1) Target Types. A single punched card is used to identify
the symbols used for the twelve target types on the map display
(see Table 2-1 for list).

(2) Area Types. A single punched card is used to identify
the symbols used for the three area types (D for Division, C for
Corps, R for Re:~).

(3) Quantized Intercept Range Table. A three-card set is

used to identify the quantized intercept ranges associated with
the three flight profiles (HHH, LLL, HOP) used in the model.
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(4) Alpha-to-Numeric Conversion Table. A single punched

card is used to identify the conversion table which appears as an
inset in the HIMAD Launcher Coverage (Figure 2-7) and HIMAD
Launcher Intercepts (Figure 2-12) displays.

(5) Intercept Sector Template. A multi-card set is used to
identify the intercept sectors at various azimuths of PTL for use
in the mapping of the HIMAD Unit Coverage (Figure 2-6) and HIMAD
Launcher Coverage (Figure 2-7) displays.

(6) Boundary Segments. A multi-card set is used to identify
the X and Y coordinates of the boundary segment end points which
divide the defended region into division, corps and rear areas.

c. Block 160 - Read-In User Data. This block is used to read-
in data prepared by the user for the purposes of analysis. Eight
types of user input are involved as follows:

(1) Raid Aircraft Data. A single punched card is used to
indicate

e flight profiles (e.g. selected from those available high
(HHH), low (LLL) or division hop(HOP))

e total number of air defense suppression aircraft
available

e mix (in percentages) of three types of air defense
suppression aircraft available.

(2) Suppression Data. A two-card set is used to indicate
the characteristics of the two armed types of armed aircraft used
for HIMAD suppression. Each aircraft type carries the other and
to a single weapon type matched to the performance characteristics
of the aircraft. One card is used for each aircraft to indicate:

e single shot probability of kill for weapon type carried
e number of weapons carried

e cumulative probability of kill of HIMAD to be achieved
by weapon

The third aircraft type, the remotely piloted vehicle, is con-
sidered unarmed. The model employs these aircraft solely to de-
plete the missile stock of a HIMAD unit and expends 20 aircraft
per HIMAD unit 1in making the suppression calculations.
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(3) Graphics Scale Data. A single card is used to indicate

the lower values of the x scale and y scale to be used in the map
graphic outputs.

(4) Optional Display Selection. A single card is used to
indicate which of the optional model outputs are desired. The
selection is indicated by setting a flag to "1" if the output is
desired or "0" if it is not. The available optional displays, as
described in paragraph 2-4, are as follows.

e HIMAD Unit List

o Target List

o Track Point List

o Quantified Intercept Range Table

o Intercept Sector Matrix

o Map Symbology Selection

e Boundary Segment List

(5} Map Symbology Selection. A six-card set is used to in-

dicate which of the four available sets of map symbols are to ap-
pear in the map displays. One card is used for each map and the
selection is indicated by setting a flag to "1" if the symbols are

desired, or "0" if they are not. The available symbol sets are as
follows:

e HIMAD units
e Targets
o Boundary segments
o Track points
(6) HIMAD Unit Data. A set of punched cards is used to

identify the HIMAD deployment. One card is used for each HIMAD
unit to indicate:

e unit reference number
e Y-coordinate

e X-coordinate
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o Defended area (division, corps, rear)

e PTL azimuth

¢ number of launchers at ready

(7) Target Data. A set of punched cards is used to identify

the target array. One card is used for each target to indicate:
e target reference number
e X-coordinate
e Y-coordinate
e target type (12 types)
e area (division, corps, rear)

(8) Track Points. A set of punched cards is used to iden-
tify the end points of the 1ine segments which make up the raid
track. The track is considered to be made up of a main track and
spur tracks which branch off the main track to take the aircraft
to the individual targets. The track is defined by a sequence of
points which divide the track into continuous segments. One
punched card is used for each track point to indicate:

e Point reference number
e X coordinate

® Y coordinate

o Reference number of target associated with point, if any

Type of referenced target, if any
o Backtrack irdicator

d. Block 250 - Print-out Optional Displays. This block tests
to determine if the user requires any of the optional model out-
puts. If any outputs are required, the block performs a call to
the subroutine DSYOPT to generate the outputs.

e. Block 300 - Compute Track Intercepts

(1) This block carries out the track intercept calculations
by a series of calls to three subroutines. The call to the first

3-5
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subroutine (TRKICP) initiates testing of all track segments
against all HIMAD units. The subroutine determines whether a line
segment comes within a circle correspording to the HIMAD unit in-
tercept range (i.e., an intercept prospect). The intercept range
used is based on the aircraft altitude, determined in turn firom
the flight altitude profile for the defended area over wnich the
aircraft is flying. Recall that the user indicated a defended
area (division, corps, rear) for each HIMAD unit and also selected
the flight altitude profile. Where an intercept prospect is noted
for a particular unit on a particular track segment, a prospect
flag is set for that HIMAD unit indicating the track segment in-
vglv:ﬂ. The coordinates of the point of intersection are also
stored.

(2) Upon completion of the intercept prospect calculations,
the block passes control to the second subroutine (TSTPTL). This
subroutine examines all the intercept prospects identified in the
first subroutine and determines whether the intercept prospect can
be exploited. The determination based upon the orientation of the
target with respect to the intercept sector of the HIMAD unit.

The intercept sector is set to a width of 90 degrees in the pre-
sent design but may be adjusted to other values by suitable
changes to the code in TSTPTL. For prospects which occur within
the basic coverage intercept sector, intercept by all system
launchers is possible. For prospects outside the tasic sector,
the sector orientation is changed and the number of launchers
available for intcrcept are reduced. Finally, for prospects which
require a sector reorientation beyond the system limits, no
launchers are available and the HIMAD unit cannot exploit the op-
portunity. For those intercept prospects which can be exploited
(worked), the subroutine calculates any changes necessary in the
sector orientation and also calculates the resultant number of
launchers available for intercept. A "worked" flag is set to in-
dicate when the HIMAD unit is committed to an intercept and on
which segment the intercept takes place.

(3) Upon completion of the intercept processing, the block
passes control to a third subroutine (ICPCNT). This subroutine
examines each worked flag to ideatifr the segment on which the
intercept occurred. The subroutine counts and stores the total
number of intercepts which have occurred on each segment. A sepa-
rate count is made of the number of units and the number of
launchers which intercept on each segment. This completes pro-
cessing by the block.

f. Block 400 - Control Map Generation. This block controls
the generation of the six map displays produced by the model. The
block produces each map, in turn, by routing the model processing

3-6



R s

|
]

o i

CAA-TP-77-5

through the appropriate blocks of codes. (Blocks 425, 465, 475,
and 500.) As each map is produced, the program returns to this
block for routing instructions for the next map, until all six
maps have been produced. The block routinely clears the data as-
sociated with the last map before going on to the next map.

(1) Block 425 - Load Maps: Sector Coverage. This block is
the first of four blocks used to insert data into the arrays which
produce the map displays. The block uses the intercept sector
matrix to transfer the intercept sector of each HIMAD to the map
arrays. The transfer is carried out for each HIMAD unit and the
coverage is summed in those cells where overlap occurs.

(2) Block 465 - Load Maps: Intercept Counts. This block
loads the map arrays with the counts of the intercepts which occur
along the individual raid track segments as determined in the
ICPCNT subroutine. The counts are positioned approaximately midway
along the segment. On the first pass through the block, the map
is loaded with the count of unit intercepts on each segment. On
the second pass, the count of launcher intercepts is loaded.

(3) Block 475 - Load Maps: Suppress Zero Cells. This block
suppresses the contents of all map cells with zero entries (i.e.,
a lack of coverage), to simplify the appearance of the map. The
block accomplishes this by generating a character version of the
(numeric) map arrays and in the process substitutes a blank symbol
for all map cells with a (numeric) zero entry.

(4) Block 500 - Load Maps: Symbology. This block tests to
determine the symbol sets which are to be included in each map
display. The symbols available are HIMAD and target locations,
boundary segments and track points. The block then performs a
call to the subroutine (MAPSYM) to generate the desired symbology.
The choice of symbology is a user input.

(5) Block 600 - Print-out Maps. This block prints out the
map displays. The print-out function is activated six times, one
fcr each map display.

g. Block 700 - Print-out Track Intercept Summary. This block
prints-out the details of the track intercepts computed by the
subroutines called by Block 300. The data are presented in track
segment order. In addition, the block makes a calculation of the
cumulative number of missiles (not launchers) committed to inter-
cept on the track up to each intercept point.

h. Block 800 - Process Suppression Estimates. This block
makes a call to the subroutine ADSEST. This subroutine calculates
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and displays the estimate of air defense suppression. The esti-
mate is calculated in the form of trade-off. The calculation de-
termines the number of suppression aircraft (of a specific mix)
needed to clear access to various percentages of the target array.
The subroutine computes the percentages of the target array twice,
using two separate measures of the target array. One measure is a
simple count of the number of targets in the array. The other
measure weights each target by its distance down the raid track
and sums these values as a weighted count of the target array.
The subroutine then displays the two separate sets of trade-off
data, corresponding to the two definitions of the target array.

3-3. PROGRAM CODE LISTING. A listing of the program code is
shown in Appendix A. The code executes on a CDC 6600.

3-4. PROGRAM DATA LISTING. A listing of the model inputs used to
generate the displays appearing as figures in this report is shown
in Appendix B.

3-5. JOB DAY FILE. The machine utilization (CDC 6600) associated
with compilation and execution of the program to produce the out-

puts illustrated in this report is summarized in the job day file

shown in Figure 3-2.

3-8




_ MFA SCOPE J.4.4 RELEASE4?( 03/05/7¢
13.30.45.C0JJUC4S FROM /A7

13.30.45.1PR 00005568 WORDS - FILE INPUT « DC 00
13.30.45.C0JJCeT24, CONNELLY
13.30,45.TASK {TNCDTSS05 Pyeeses , TRTS) CONNELLY
13.30.47.FTN.

13.31.36. 5.655 CP SECONDS COMPIILATION TIME
13.31.37.LG60.

13.31.43. CM LWA+]1 =100630F, LOADEF® USED 113300R
13.31.49. STOP A

13.31.49. 2.038 CP SECONDS EYECU'TION TIME
13.31.49.0°PF 00013120 WORDS = FILE OUTPUT « DC 40
13.31.49.M5 14336 WORDS ( 25088 MAX USED)
13.31.49.FL 100700 WORDS MAXIMUM CORE UTILIZED
13.31.49.CPA B.494 SEC. <754 s CP
13.31.49.10 4.459 SEC. <098 ¢ 10
13.31.49.CM  192.918 KuS. . «642 $ CM
13.31.49.55 MAINFRAME CHARGES 1496 10T,
13.31.49. ® 6 &4 NOTE ® & & o
13.31.49.CHARGES FOR CARDS READ/FUNCHED AND
13.31.49.LINES PRTD NOT INCLUDED. ADD $1.00 FOR
13.31.49.EACH TAPE/DISK MOUNTED. MIN CHARGE OF
13.31.49.35.00 APPLIES 70O CENTRAL STTE BATCH.
13.31.49.AND $1.00 TO REMOTE BATCH.

13.31.49.PP 204296 SEC. DATF 03/31/77
13.31.49.E) END OF JOR, A7

Figure 3-2. Job Day File
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CHAPTER 4
MODEL REFINEMENT

4-1. INTRODUCTION. Model development tends to become a self-gen-
erating activity. Experience with the design and use of the model
continually generates ideas for refinements which appear to have
merit and deserve implementation. The present model is no excep~
tion. However, a cut-off in development at the present level of
capability, which provides a basic tool for HIMAD studies, is
appropriate. For the record, then, several refinements are pro-=
posed to enhance the present capability and to include the contri=
bution of the other elements of air defense, namely SHORAD and
counterair. These refinements are discussed in the following
paragraphs.

42. [ENHANCED COVERAGE DISPLAY. a. Proposal. The HIMAD Unit
Coverage display (Figure 2-6) and HIMAD Launcher Coverage display
(Figure 2-7) as presently produced by the model provide numeric
and alpha values, respectively, in each cell of the display to
indicate the level of coverage achieved. This requires a cell=by~
cell inspection of the display to comprehend the information in
all its detail. It is proposed to preprocess the coverage infor-
mation and present a display shaded to various degrees, to reflect
the various coverage levels. This will provide a more readily
interpretable display and more clearly indicate the variability in
the defense posture.

b. Critique. The change involves the use of a printer line«
feed hold command which will permit more than one symbol to be
printed per display cell. The number and type of symbols per cell
is chosen to produce a filling of the cell space with character
strikes, which is visually sensed as a darkening of the cell. The
effect is graduated so that the shading reflects operationally
significant increments in the defense. Some experimentation with
the shading effect will be needed, but the technique is well un=
derstood and available for application.

4-3, SIMPLIFIED RAID TRACK SPECIFICATION. a. Proposal. As pre=
sently structured, the model requires the user to completely spec-
ify each point along the track. This involves determining the end
points for each segment of the main track and each spur track. It
also requires specification of the track segments included for
continuvity (1.e., setting the "backtrack" indicator). A substan~
tial simplification in this procedure could be achieved by 1imit~
ing the user input requirement to specification of the main track,
combined with a specification of the targets to be attacked. The
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targets would be identified by target reference number in the
order in which they are to be attacked. This technique would
eliminate most of the specification of track point X and Y coordi=
nates required by the present specification scheme.

b. Critique. There are several implementation alternatives
::sociatea with this proposal. In order of increasing complexity
ey are:

(1) Alternative 1. User adds to the target identification
the number of the main track segment and the X (or Y) coordinate
of the point on this segment from which the raid aircraft turn-off
to attack the target. The X (or Y) coordinate is then used in
conjunction with the slope of the segment to compute the corre-
sponding Y (or X) coordinate. This turn-off coordinate pair, in
conjunction with the coordinate pair of the target, define the
spur to the target, and provide the information necessary to set
the continuity indicator for the back~track segment.

(2) Alternative 2. User adds to the target identification
the main track segment from which the raid aircraft turn=off to
the target. In this alternative, the point of turn-<off from the
segment is selected by the model using a turn=off point algorithm.
This establishes the point of turn-off from the main track, and
the calculations proceed as in Alternative 1.

(3) Alternative 3. User specifies the targets in order.
The model then uses a track number algorithm to select the par-
ticular track segment for turn-off and a turn-off point algorithm
to select the point of turn-off from this segment. The calcula-
tions then proceed as in Alternative 1.

4-4, RAID SORTIE SPECIFICATION. a. Proposal. The model in its
present form assumes a mass raid (target rich) environment and
allocates all available missiles to each intercept opportunity.
There is no need to maintain unit-by=-unit missile availability
counts since each engagement is assumed to totally deplete the
missile stocks as far as the raid in progress is concerned. There
may be situations however, where this assumption results in un-
realistically large numbers of missiles being committed to the
protection of targets. It is proposed therefore to modify the
model to specifiy the number of raid aircraft sorties per target
and thereby more realistically model the number of missiles com=
mitted per intercept opportunity.

b. Critique. There are a number of ways of mechanizing this
1imitation, two of which will be indicated.

4-2
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(1) Alternative 1. User specifies the number of raid air-
craft sorties for each target. The model compares this number
with the number of missiles available for intercept and chooses
the lesser number as the quantity summed into the count of mis=
siles expended.

(2) Alternative 2. User specifies a table of the number of
raid aircraft sorties by target type. The table value is then
automatically applied by type to each target in the array and the
calculations proceed as in Alternative 1.

4-5. ITERATIVE CAPABILITY. a. Proposal. As presently struc-
tured, the model accepts one set of user {inputs at a time, and
presents the results for this input. A substantial increase in
flexibility could be achieved by making provision for multiple
sets of input data and multiple outputs. Included in these out~
puts would be one or more summaries of the data across the set of
all inputs. Such summaries would expedite the parametric analysis
and provide compact records of the results.

b. Critique. The changes involved are minimal, but questions
arise regaraing selection of the variations in input which would
be most appropriate to the users needs. That is to say the inputs
to be considered and the order of their consideration is not
readily apparent. To provide a generalized input set capability
would be possible but would involve development of an input speci-
fication language of substantial proportions. Alternately, the
model could automatically carry out parametric variations of a
single set of user inputs. It would appear to be better to wait
on a period of working level experience with the model. This
would give insight into the preferred sequences for variation of
the input parameters and preferred formats for display of the re=
sults across families of variations.

4-6. TARGET UTILITY MEASURES. a. Proposal. The present model
generates a HIMAD-Suppression Estimate (paragraph 2-3.d(2)). This
display provides trade-off data between number of air defense sup-
pression aircraft and targets accessed by suppressing the defense.
Two basic measures of the targets are provided in setting-up this
trade-off. One measure counts the numbér of targets and works
with percentages of this count in the calculation of the number of
suppression aircraft required. The other measure weighs each tar-
get by its distance down the track and works with percentages of
the sum of these target-distance products in the calculation of
the number of suppression aircraft. The proposal would replace
both these measures by a user specified utility for each target or
type of target. The required suppression assets could then be
calculated using the sum of the target utilities.

4-3
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b. Critique. The concept of utility is well understood in
principal, but consistently hard to apply in practice. There is
reluctance to do much more than partition entities into those
which have priority and those which do not have priority.

4«7. INTERACTIVE GRAPHICS. a. Proposal. Both the logical
structure and projected mode of usage of the model are compatible
with operation of the model from a graphics terminal. It is pro~-
posed therefore, in the long term, that the model be adapted for
use with an interactive graphics terminal.

b. Critique. Such an interactive capability would substan=
tially expeaite the assessment process by putting the user in more
direct contact with the assessment process. The user would be
able to choose any aspect of the assessment process, which the
immediately grior results suggest as being the most fruitful ave-
nue for further investigation. To implement this capability it
would be necessary to develop an interface package which would
pass commands for model outputs from the terminal to the model and
route graphics commands corresponding to the model outputs to the
terminal for display. The reproduction facility associated with
the terminal could be used to provide hard copy documentation of
terminal displays, as desired.

4-8. COUNTERAIR ASSESSMENT. a. Proposal. The present model
excludes consideration of the contribution of counterair to the
regional air defense. In the present calculation, air defense
suppression aircraft proceed against the HIMAD units without expe-
riencing any opposition from counterair. It is proposed to intro=
duce an analytical representation of counterair as an attrition
factor against suppression aircraft.

b. Critique. The inclusion of counterair will introduce con=
sideration o? ground controlled intercept and air engagement tac-
tics into the development of the model inputs. This could be a
substantial conceptual undertaking and may or may not be reducible
to relatively simple computational procedures. Work has been done
by Project Successor (Redstone Arsenal, Huntsville, AL) on a
stand-alone model for assessment of counterair attrition, but no
gva]uation of its contribution in the context of this proposal has
een made.

4=9, SHORAD ASSESSMENT. a. Proposal. The present model does
not consider the contribution 3?'gHUFID. It is proposed to intro=
duce an analytical representation of SHORAD as an attrition factor
against the suppression aircraft.

4-4
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b. Critique. The inclusion of SHORAD, as it functionally
complements the HIMAD, is a logical extension of the air defense
assessment capability provided by the model. A deterministic for-
mulation of the play, could be derived from the results of existe
ing COMO simulations.
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APPENDIX A
PROGRAM CODE LISTING

PROGPAM RTAMK?2 Te/Te  OPT=] FTN 4.60420 03/731/77  13.30.47

PROGRAM RTAMK2 {INPUT,OUTPUT)

BLOCK 000 - DECLARE VARIABLES

INTEGER  ADICP(60)
DIMENSTON ADJPTL (60)
DIMENSTON ADPT (60+2)
DIMENSTON ADPR(2)
IMTEGER  ADARA(60)
INTEGFP  ADWKD (60)
DIMENSTON ALMR(100,50)
DIMENSION AZI (60)
OIMENSTON AZD (60)
DIMENSTON ARCTAN (60)
DIMENSTON ASIT(100+50) k
IMTEGEP  BPX11(20) 48PY1(20) «BPX2(20) +BPYZ2(20)
INTEGER  BKTRK (40)
INTEGE®R

INTEGF®

INTEGER  ICPAD(60)
DIMENSION ICPDST(60)
DIMENSION ILHR(100450)
DIMENSION ISITE(100450)
RFAL KEY (2+50)
DIMENSION MIXAC(3)
DIMENSTON NLHR(60)
REAL NUMB (10)
DIMENSTON PRFTYP(3)
DIMENSTON PTL(60)
DIMENSTON PTLCHG(60)
DIMENSTON RNG(60)
INTEGER  RNGT(344)
INTEGE?  SGAD(40)
INTEGEY  SGLHR(40)
DIMENSION SGPT(4042)
DIVENSION SGSUM(40)
DIMENSTON SLOPE (40)
INTEGER  SYMSEL (644)
INTEGFP  TGARA(60)
INTEGER  TGTYP(60)
DIMENSION TGPT(20,2)
DIMENSTON TGNR(40)
DIMENSTON TGTY140)
INTEGER  TPTG(40)
DIMENSTON TYPTGT (1242)
ODIMENSTON TYPARA (&)
DIMENSION TYPAD(2)
INTEGEP  TMPLT(20+20)
INTEGER  VRTSEG(40)
INTEGER  WPNR(2)
DIMENSTON WPPR(2)

B e e 1R
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FTIN 4.6+420

DIMENSION YICP (40)
DIMENSTON X1(60)
DIMENSTON YI(60)
INTEGFR  XSCL (6}

INTEGEP XQT+YQT+ENDSET s TMPLTVsSECTLO+SECTHI ¢ XOsYQo
a PTLOROPRFSEL s TTLACIXLOs YLOs YN]

DATA NUMB /1HOs1H1 o 1H2,1H3 L 1HASIHS 1HE L IHT 1HB IHG/
DATA BLANK /1H /

DATA NDOLLAR /1HS/

DATA PLUS Z1He/

DATA COINT /1KS/

DATA TYPAD /1HA+1HD/

CALL DATEtADATE)

NSITESsNTPTSsNSGMTSENTGTS=NBPTS=MAPNREN]ICP=NDSY=NMSL = IFLAGS0

D0 20 11,2
DG 20 J=1450
KEY (14J) 2BLANK
20 C NTINUE

DO 40 1=1,60
ADITP 1) 20
ADWKD (1) =0

€ NTINGE

D0 60 1=1,20
VRTSEG (1) =0
C NTINUE

o
o

BLOCK 100 - READ-IN MODEL CONTROL DATA

READ-TM TGT TYPES. >
READ 100 ((TYPTGT(1eJ)eJu1e2)sl=1412)
FORMAT (9Xe12(3Xe2A141X))
READ=1N ARFA TYPES. : ]
READ 10S.(TYPARA(I)sI=]44)
FORMAT (BXeb(&XeAL))
READ=1N PROFILE TYPES AND QUANTIZED INTERCEPT RANGE DATA.
00 120 1=1+3 ¥
READ 110,PRFTYPI1) 4 IRNGT 11900 90214
110 FORMAT (12XsA343(3X,12))
120 C NTINUE
c READ=IN ALPHA TO NUMERIC CONVERSTON TABLE USED WITH ALMR-QUTPUT,
READ1304 ((KEY(JoJ)oI2142) 0Jd=1e1T)
130 FORMAT (SXe1T7(Al9A241X))

ﬂ: O= OOOOOOS
w

c READ=IN AD INTERCEPT SECTOR TEMPLATE.

DO 140 1=1,20

03731777 13.30.47
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FIN &,64620 03/31/77

READ 135, (TMPLT (14J) 9 J=1420)
FORMAT (17%42012)
C NTINMIE
PEAD-IN :OINTS gsnutue DIVISIONs CORPSs AND REAR AREA BOUNDARIES
00 155 1=1, N s a
READ 1S0.ENOSET. BPX1(1).BPYL(1)«BPX2(1)+8PY2(1}
FORMAT (2X¢12¢4(7X,120)
IF (ENDSET.EQ.99) GO 10 160
NAPTS=NBPTS+]
C NTINUE

BLOCK 160 - READ=IN USER DATA

READ=IN ANALYSIS PARAMETERS. -
READ 163+PRFSELoTTLAC (MIXAC(I)s1=143)
FORMAT (19X41244(92+13))
00 165 I=1,2 . i ;
READ 164.WPNR(1) «WPPR (L) ADPR(T)
FORMAT (19X+I1+2(9X+FS.3))
C NTIME
READ-IN MABSCALE DATA.
REAQ 166+XL0,YL0 <
FARMAT (3X42(6Xs13))
ESTABLISH Y=SCALE VALUES FOR MAP DISPLAYS.
D0 167 1=1.6
ASCLUT)=XLO/100¢ (I=1)
C' NTIMIE .
COMPUTF UPPER VALUE FOR Y=SCALE.
YH =YL0+250 "
READ-IN OPTIONAL DISPLAYS REQUIRED.
RFAD 1704 (DOPT(F) oT%1sT)
FORMAT (T(9Xs11))
READ=-IN SFI ECY!ON OF SYMBOL INFORMATION YO APPEAR IN MAP DISPLAYS.
00 173 I=146 1
RFAD 1724 (SYMSEL (1+J) sJ=]e&)
FORMAT (4(9Xe11))
CONTINUE ¥
QEAD-IN INNIVIOUAL AD SITE DATA.
00 180 I=1.100 .
READ 175, ENDSETs (ADPT(1eJ)eJ=142) +ADARALT)«
PTL(I)sNLHRID) g
FORMAT (2Xe1207XgFS.145XeFSc1018XeT148XeFS.106Xe11)
1IF (ENDSET.E0.99) GO 1O 185
NSTTES=NSITES+1
C NTINUE
READ-I™ INDIVIOUAL TGT DATA,
00 195 I=1+100 ; !
READ 190+ ENDSETy (TGPT(14J)eJ=142) o TGTYP(1) o TGARA(L)
FORMAT (2Xe12¢TXoFS.loSReFS.148Xe12.8%e11)
IF (ENDSET.EQ.99) GO To 200
NTATSaNTGTSe1
C NTINYE
READ=IN POINTS WHICH OIVIDE TRACK INTO LINE SEGMENTS.

13.30.87
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PROGRAM RTAMK2 Tas76 OPT=] FTN &,6+420 03/731/77  13.30.47

160 200 Do 210 1=1,100
RFAD 205-5“05570(56’?”0." +Ju142) sBKTRK (L) o TGNR (1) o

205 FORMAT (Zl.l?ﬁ?ly?(!ﬂvfs.lﬂo’lc"-?(llo“"
1F (ENOSET.EQ.99) Go T0 2]’
165 NTPTS=NTPTS+]
210 C MTINVE
c ESTABLISH INOEX FOR NUMBER OF TRACK SEGMENTS.
215 NSGMTS=NTPTS-1
C NTINGE
170

ALOCK 250 - PRTNT-OUT OPTIONAL DISPLAYS (INPUT DATA) AS REQD

TEST IF ANY OPTIONAL DISPLAYS HAVE BEEN REQUESTED.
00 250 1=1,5 .
NDSY=NDSY+DOPTI)
250 C MTINUE 5
TF (NDSY.EQ.0) Go TO 300

CALL D<sYOPT IAQAI’E .mtvv-mv.mv.twv.um.tw.
TYPTGT « TYPARAPRF SEL «ADPT ¢ ADARA«
PTL oNLHR ¢ ILHR «NS{TES sNTGTS +NBP SeTGTYe
TGTYP + TGARA sDOPT o SYMSEL o SGPTNTPTS
BPX1,BPY1,8PX2,8PY2)

180 c

QNm»

ALOCK 300 - COMPUTE TRACK INTERCEPTS

190

WOOOONN

00 CALL TOKICP (BKTRK¢NSITESeVRTSEGsADPT+SLOPEYICP,
RNGoA ll'AﬂCTWOWICPOIIon'mSO
RANGT s PRF SEL +ADARA ¢ SGPT)
195 CALL 'STPTL ﬂllQ'TLtl!Dv'TLMOW.PTLﬂI.‘.v‘MD'
A ‘DIC'CIRC"‘NONSITCSQm"'llu'l’
CaLL ICPCNT lADHD.SMD.S&M.MTS.BIR!-&H)

ALOCK 400 - CONTROL MAP GENERATION

ESTABLISH INDEX FOR MAP COUNT.
MAPNR=MAPNR « |
CLEAR [NTEGER AND CHARACTER MAP ARRAYS TO INITIAL VALUES.
0N 41C I=1.100
205 0N 410 J=1.50

@»

200

ornNOOO
o
o

ISTTE(IsJ) =0
ASTT (T4J) =BLANK
210 “10 C HTINGE
c ROUTE ~AP PRCZESSING.
GO TO (500,5000625,625:465v48S) MAPNR

o e
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PROGRAM RTAMK2 Ta/Te  OPTs] FIN 6,.6¢020 03/31/77  13.30.47

ey

BLOCK 425 - LOAD MAPS: SECTOR COVERAGE

LOAD AD SITES ONE-BY-ONE.
DO 462 I=1eNSITES
ESTABI 1SH INDEX FOR TEMPLATE TRANSFER RANGE.

PQzRANGT (PRFSEL +ADARA (1)) /S b
QUANT17€ AD SITE COORDINATES INTO SKM CELL COORDINATES FOR USE
IN ILHR=-ARRAY, i 1 ;

X0= (ADPT(151)=XL0) /5 +1 3

YO= (YHI=ADPT (1+2))/Sel F
COMPUTF COORDINATES OF REFERENCE POINT IN ILMR=ARRAY |
| 228 AS ORIGIN FOR TRANSFER OF SITE INTERCEPT SECTOR FROM TEMPLATE TO

: ! ARRAY,
A XOT=XQ-RQ

oo Tmrmne

215

sﬂﬂﬂﬂ

220

aonrn
b
o

ann

YOT=YQ=-RQ
QUANTI?E PTL OF AD SITE INTO 22.5 DEG INTERVALS FOR USE WITH
INTERCEPT SECTOR TEMPLATE.
AQPTL=PTL (1)
k! 4 PTLQ=ADPTL /22.5+1
| c IDENTIFY INDICIES OF SECTORS TO BE READ FROM TEWPLATE BASED ON
c AZIMUTH OF QUANTIZED PTL.
235 SECTLOIPTLO
SECTHI=PTLO+3
c ESTABLISH u:nns FOR TEMPLATE SCAN.
Nl=11-

|

! N22R0+10 =
| 260 c TRANS FR SITE INTERCEPT SECTOR FROM TEMPLATE TO ILHR-ARRAY
1 c AND ISTTE-ARRAY,
{
i

0on

! 230

D0 461 J=N1.N2

YJT=YQTeJ=1 -

IF(YJT.LTel  <OR.YJT.GT.50 ) 60 TO &61
265 DO 460 K=N}oN2

XKT=XQToK=1

IF(XKTelTel <ORXKT.GT,100) GO TO 480 A

IF (PTLG.GE16.AND. TMPLT (JoK) JLE.3) 60 TO 4S0 ;

IF (TMPLT (J4K) .GE.SECYLO.A'OJI‘LNJ'M-L!.mll“. i
250 A

450 IF (TMPLT(JsK) EQ.O ) GO TO 460
TMPLTVETMPLT (JeK) +16
IF (TMPLTV .GE.SECTLO.AND.TMPLTV .LE.SECTHI)
255 A GO
60

b0 TLHR (XKT oV JT) =ILHR (XKT WYJIT) SNLHR (1)

ISTTE(XKToYJIT) 2 ISITE(XKToYITI o1 4
NTINUE . E
NTINUE E
NTINUE

i 460
g 260 461
“62

3
.;
!
%
¥

aoo0

GO TO 475

i c BLOCK 465 - LOAD MAPS: INTERCEPT COUNTS
5 § 265 c

PR =

i 4 e e

s h
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PROGRAM RTAMK2 TasT6  OPTm] FTN 6,6+620
%65 DO #70 1=1,NSGNTS
c INSERT INTFRCEPT COUNTS INTO ALHR-ARRAY AND ASITE~ARRAYS.

27 C
XQ= (XSGAV=XLO) /S+1
YO={YHI=YSGAV) /S+]
c g
J=SGAD(1) /)01
2715 IF (J.EQ.1) GO TO 466
ASTT(XQ=14Y0Q) =NUME (J) .
C
466 K=SGAD(I)+1-10®(J~1)
1IF (JoEQ.].AND.K.EQ.1) GO TO &67
280 ASIT(XQeYQ) =NUMS (K)
c -
w67 J=SGLHR (1) /1941 X
IF (J.EQ.1) GO TO 488
ALHR (X0=14YQ) =NUMB ( J)
285 (4
w68 K=SGLHR (1) +1=-10®(J=1)
IF (J.EQ.1.AND.K.EQ.1? GO TO &70
ALHR (XQeYQ) =NUMS (K)
470 C NTINI'E 8 GO TO SO0
290 C o b
C BLOCK 475 - LOAD MAPS: BLANK CELLS
(o . .
c TRANSLATE MUMERIC VALUE OF CELLS IN ILMR-ARRAY TO CHARACTERS
c AND INSERT IN CORRESPONDING CELLS OF ALHR-ARRAY. .
295 475 00 480 I=1,+100
00 6RD J=}S0
IF (ILHR(1 .0 .EQ.0) GO TO &80
N=TLHR(1,yJ)
) IF (N=15) 4T8,4678,677
300 «17 ALHP (T 4J) =KEY(1016)
P g G0 TO 480
478 ALHR (TeJ)=KEY (1 4N)
480 C MTINUE
€ TRANSLATE MUMERIC VALJE OF CELLS IN ISITE-ARRAY TO CHARACTERS
305 c AND INSERT IN CORRESPONDING CELLS OF ASIT-ARRAY.
00 49% I=1,100
D" 495 J=1,50 :
IF (ISITE(1+J).EQ.0) GO TO 495
N=TSITE(leJ) o) s
310 IF (N=10) 49404940493
493 ASTT(I W J)aPLUS
P GO TO 495
LS54 ASTIT(14J) =NUMB IN)
495 C NTIMUE
31s g
C  ALOCK S00 - LOAD MAPS: SYMBOLOGY
4

o

sspas

P

XSGAVE(SGPT(1+1¢1)+SGPT(1¢1))/240.5
YSGAVE (SGPT(14142) ¢SGPT(142))/240.5

03731777  13.30.87
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PROGRAM RTAMK2
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T64/74  OPT=] FTN 4.6420 03731777 13.30.47

CALL MEPSYM (SYMSEL yMAPNReNSITESINTGTSINBPTSeNTPTSe
NUMB ¢DOLLAR¢POINT oBLANK+TGTY s XLO o YHI s ALHR¢ASIT,
ADPT o TYPAD +SGPToTGPTo TYPTGT o ADWKD s TGTYP
RFX1+8PY1+8PX2,B8PY2)

BLOCK 600 - PRINT=-0UT MAPS

Ly

640
650

655
A60

670

coe

F (MAPNR.EQ.4.OR.MAPNR FQ.6) GO TO 655

1
PPINT 0UT £SIT-ARRAY.

PRINT 610.MAPNR, ADATE(PRFTYP(PRFSEL)
FORMAT (1H1+10X¢®MOCA=SMS® 43X ®RTA=® o110
® QUTPUT®(40X+A10/762X+ *PRFSEL=®¢A3//)
PRTINT 6305 (XSCL(I)sI=146)
FORMAT (13XeS(12+18X)s12/716Xe 2
S5(#0 1 2 34567 89 #)e208/164Ke50(0050),400)
DO 650 J=1,50
NR=YRI=5®(J=1)
PRINT 6404 (ASIT(L1sJ)e1=1+100) ¢NR
FORMAT (14X4100A1513)
C NTINUE
PRINT 685,YLO
GO TO 400
PRINT QUT ALHR ARRAY,
PRINT 660+MAPNRs ADATE +PRFTYP (PRFSEL)
FOPMAT (1H1+10Xs®MOCA=SMS®43Xs#RTA=®4T1s
* QUTPUT®+40X¢A10/62X¢®PRFSEL=® " //)
PRINT 6704 (XSCL(I)ol=z146)
FORMAT (13X+5(12418X) 9124
TXo*LTR® 22X 4 *VALUE®/14Xy A
S5(20 1 2 345 67 89 #)¢20%/14Xe50(205%) 9%0®)
DN 690 J=1,50
NRz=YH[=5®(J=1) -
PRINT 680+ (ALHR(15J)91=14100) oNRo (KEY(14J) o I=142)
FORPMAT (14X+s100A1+1345XeALsSX0A2)
C NTINHE
PEINT 68S,YLO
FORMAT (114X,13)
1IF (MAPNR.LT.6) GO TO 400

(5
c
C BLOCKX 700 - PPINT=QUT TRACK INTERCEPT SUMMARY
(-
C

PRINT T00+ADATE «PRFTYP (PRFSEL)
FORMAT{iH1 410X+ #MOCA=SMS® 43X *RTA=T OUTPUT® ,»&40XsA10/
62X+ *PRFSEL=®4A3//)
PRINT 710
FORMAT (1Xs®NR®)LXs®TGNR®o1Xs®TGTY® 42Xy 3
SSOGMTP e IR e PAD® SR e ®M® (SX ¢ 8YD® 35X 0 #XS5®SXy
SYSEEX PROSKs  SXI® S PYI®SRIOPTLE X

i t i it 2
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PROGRAM RTAMK2

s
780

Ta/Ta  OPTs) FIN 6.6+420 03/31/77

SARCTAN® (4K + ®AZT® 15X+ *AZD® 43X o .
SPTLCHG® 42X+ *ADJPTL® 1 X o SNLHR® s | X o #CUMMSL®/ /)
DO 780 1=1,NSGMTS
DO T7r J=1eNSITES 2
IF (ADWKD(J) NE.I) GO TO 770
NICP=NICP+1
NVSL=NMSL +6*NLHR (J) 4
PRINT TSONICPsTGNR(I+1) o TGTY (1) slolelody ¥
SLOPE (ADWKD (J) ) o YICP (ADWKD (J) ) s (ADPT(JsL) ol=142) 0
RNG(J) o XT(J) o YI () «PTLIJ) JARCTANII) &
AZI(J) oAZD(J) s PTLCHG(J) sADJPTL (J) oNLHR (J) o

NMSL
FORMAT (2XoT12¢1XoA243ReA2sIN91200=0,12,20:1242%s
FB.2eT(IXsFO. 100
S(2RsFB.1) 92Xe12:3Ns14)
IFLAG=1
C nTINGE
IF (1FLAG.EQ.0)
PRINT 775
FNORMAT (/)
1F1 AG=0
C NTINUE

c
C BLOCK 800 - PROCESS SUPPRESSION ESTIMATE
c

CALL ADSEST (MIXACSGPT. w;wn.”.ruw.m
TGTY oNSITES «NSGMTS + ADATE + PRF TYP +PRF SEL + SGAD )

A S 1. e e e s e e =

C NTINUE
STOP
Enn

13.30.67
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' CAA-TP-77-5
SURROUTINE DSYOPT Ta/Ta  OPT=1 FTN 4,6+420 03731777 13.30.47
1 c »
SURRO: ‘TINE DSYOPT (ADATE«PRFTYP ,RNGT o TMPLT +TGPT ,BKTRK s TGNR ¢
A TYPTGT o+ TYPARA«PRFSEL +ADPT ¢ ADARA ¢
B8 PTLINLHR+ ILHRoNSITESoNTGTS «NBPTS TGTY o
5 c TGTYP o TGARAJDOPT o SYMSEL + SGPT yNTPTS »
0 BPX14+8PY1+BPX2,8PY2)
c
DIVENSTON PRFTYP(3) ¢TGPT(2042) sTYPTGT (1242) + TYPARA(4) o
A ADPT(60+2) 4PTL (60) ¢SGPT (40+2) + TGNR (40) o TGTY (60)
10 INTEGF®  RNGT(3,4) s TMPLT (20920) yNLHRI60) o
A TLHR(100450) « TGTYP(60) ¢ TGARA (60) .nA.ooDnn .
8 SYMSEL (644) ¢ SDARA (60) +BKTRK (40)
c BPX1(20) +8PY1(20) +BPX2120) 4BPY2120)
c IDENTIFY O TIONAL DISPLAYS TO SE PPINTED-OUT.
15 00 120 1G0=1,7
IF (DOPT(IGO) oNE.1} 60 YO 100
: GO TO (150+5170+1799300+400+500+600) IGO
3 100 C NTIMUE
! 120 C TIMIE
20 RFTUPN
c
€ PRINT=NUT JUANTIZED INTERCEPT RANGE DATA.
150 PRINT 1604ADATE S
160 FORMAT (1H1 410X+ ®MOCA=SMS® 443X s SRTA=D OUTPUT® ,40XsA10//)
4 25 PPINT 162
| 162 FORMAT (4(/) 346X o8PRFTYPS.OK 800 9K+ #Co 9K s0R®,2(/))
{ 00 169 I=1.,3
] PRINT 165+PRFTYP (1) ¢ (RNGT(IeJ) sJ=le)
: 165 FORMAT (45XsA3+2Xe3(BXe12)/7)
| 30 169 CONTINUE
il 60 T0 100
| € PRINT-0UT INTERCEPT SECTOR TEMPLATE.
4 170 PRINT 171+ADATE 5
' ) FORMAT (1M1 ¢ 10X ¢ ®MOCA=SMS® 443X+ ®RTA-E OUTPUT® +40X+A10s
s A 10170
Do 175 I=1,20
PRINT 172y (TMPLT(IsJ) +J=1420)
172 FORMAT (40X420(1241X))
175 C MTINGE §
40 GO 10 100
c PRINT-OUT TGT DATA.
8 179 PRINT 180+ADA By
; 180 rr-nnnnul.lohwocA-sust.b:x.-nn-l OUTPUT®  +40XsA10//)
k| PFINT 185 - e
3 45 185 FORMAT (S0Xe®NR®s6X12X® 6K oY#3SXs@TYPE® 12X ¢ SAREA® 42 (/) )
| DN 195 I=1,NTGTS
T=1GTYP(I)
A=TGARA ()
PEINT 190414 (TGPT(10J) s J2102) o (TYPTGT(TeJ) sJmle2) s
S0 A TYPARA (A)
199 FORMAT (49K¢®TG®s [2+2X2(2XsFSal) saXe2A1 06K eA1)
195 C “TINUE
GO to 100

R
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60

65

70

75

90

105

SUBROUTINE DSYOPT T4/76  OPT=] FTN 4.6+420 03/31/77
C PRINT-QUT AD SITE DATA.
300 PPINT 3104ADATE
310 FORMAT (1H1910X®MOCA=SMS®943X+*RTA=A QUTPUT® 40X,
A A10/7)
PRINT 315
315 FORMAT (SOXs ONR® TX s X®e6Xo®Y® 3SRy SAREAS o
A 2K s *PTL® 42X s SNLHR®//)
0n 330 I=1,NSITES
A=ADARA (1)
PRINT 32041+ (ADPT(]eJ) sJd=}e2) e
A TYPARA(A) oPTL (1) oNLHR(I)
320 FORMAT I:’l;'lo’.lZUZIQZ(Zlonoll'Qlo Ale3XeFS.13Xe
n 5
330 C NTINUE
GO T0 100
c PRINT=QUT TRACK SEGMENT POINTS.
%00 POINT 420,ADATE s
420 FORMAT (1H1+10X¢®MOCA=SMS® 143X ¢8RTA=C OUTPUT®,
A 40X0A0e4 (7))
PRINT 440
440 FORMAT (4SXo®NR® o TXo®X® 19X ¢ ®Y® 40X o SBKTRK® ¢
A 6X+s*TGNR® , TX+*TGTY®92(/))
DO 480 1=14N1PTS : s
PRINT 46041 ¢ (SGPT(1sJ) ¢J¥192) sBKTRK(I) ¢ TGNR(I) ¢ TGTY(I)
460 FORMAT (42X o®TP®,1Xe12+2(5XeF5.1) +9Re11+2(9%sA2))
“80 C NTIMIE .
GO TO 100
c PRINT=0UT YAP SYMBOL SELECTION.
500 PRINT S104ADATE 5
S10 FORMAT (1H1+10Xs®MOCA-SMS® 43X *RTA=G OUTPUT®,
A 40XsAL044(/))
PRINT S20 J
s20 FORMAT (64X ¢ SMAPNR® ¢ 16X+ #DATA SET®//S4XsSUNITS®s0X,
STGTS® 4N #BDYLNS® ¢ IX ¢ *TRKPTS®//)
Nn S50 I=1,6 4 i
PRINT S40,1¢(SYMSEL(14J)eJ=1+4)
540 FORMAT (46XsT101Xeb(8XeI1)7/)
550 C MNTINUE
IFI AG=0 ]
! GO YO 100
c PRINT=0UT aREA BOUNDARY LINES.
600 PRINT 620+ADATE g
620 FORMAT (1H1 10Xy ®MOCA-SMS® 143X s ®RTA=F QUTPUT®,
A &0XeAL0+4(/))
PRINT &40 ,_
640 FORYAT (4SXeONR®TXoOX10,9XsOY18,8R,0X20,8Xe0Y2042(/) )
DO £60 T=1.NBPTS . > :
PRINT 650+ 14BPX1(1)¢BPY1(I)BPX2(I)BPY2(I)
650 FORMAT (42X+®BS®s1Xe12+6(TXe13))
660 COMTINUF \
GO TO 100
ENE

13.30.47
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SUBROUTINE TRKICP TasT6  OPT=) FTN 6,60420

15

20

25

30

s

“0

45

‘<o

S!1ARO' TINE TRKICP (RKTRKNSITES.VRTSEG.ADPTSLOPESYICP,
RNG¢AZ1 JARCTAN+ADICP o XTI oY1 oNSOMTSy
RNGT o PRF SEL + ADARA+SGPT)

o0 oo o

205

207
210

215
220
225
22¢
c

250

33

%)

INTEGFF  BKTAK(40) s VRTSEG(40) yADICP (60) o
RNGT (3+4) +PRFSEL v ADARA (60)
DIMENSTON ADPT (6042) +SLOPE (40) o YICP (40) oM(‘Dl +AZ1(60)
ARCTAN(60) +XT(60) «YI(60) ¢SGPT (4042)
EXAMINE EACH TRACK SEGMENT IN TURN FOR INTERCEPTS.
D0 280 _I=1.NSGMTS
T SEGMENT INTERCEPT FLAG TO ZERO
YEST 1F SEGMENT POINTS DECLARED AS UNlVllI.Al\.t FOR INTERCEPT
AMALYSTS.
1F (BKTRK([+11,.€Q.1 GO YO 280
FOP AVAILA LE POINTS, ESTABLlsn FOR BOTH X AND Y WHICH VALUES
ARE HIGHER (XMs YH) AND WHICH VALUES ARE LOWER (XLs YL).
X=SGPT(I41)
Y=SGPT(1,2}
XPaSGPT(Telsl)
YP=SGPT(1+¢142)
IF (X=xP) 205,207,210
AH=AP
XL=A

SET FLAG T2 INDICATE TRACK SEGMENT IS VERTICAL.
"VRTSEG(I)=1
XH=X
XL=XP
IF (Y=YP) 22042254225
YH=YP
L=y

60 10 215

¥ GO TO 226
YHeY
YL =YP
IF (VRTSEG(1).EQ.1) GO Y0 250
COMPUTF SLOPE AND Y-INTERCEPT OF TRACK LINE SEGMENTS.
SLOPE (I1=(YP=Y)/(XP=K})
YICP(1)=Y-SLOPE (1) *X
C NTINYE
TEST AD SITES TO FIND THOSE WHICH INTERSECT LINE SEGMENT., EXCLUDE
SITES wHICH WAVE BEEN ALREADY REEN
FOUND TO INTERSECT EARLIER SEGMENTS.
D0 270 J=1+NSITES

IF (ADICP(J) .NE.O) GO 10 270
AS=ADPT (U9 1)
YS=ADPT (Je2)
ESTABLISH INTERCEPT RANGE FOR SITE.
IF (VRTSEG(I).EQ.1) GO TO 255

RNG (J) sANGT (PRF SEL ¢y ADARA (J) )
COMPUTE COEFFICIENTS OF QUADRATIC EQUATION WHOSE SOLUTIONS ARE
INTERSFCTIONS BETWEEN LINE SEGMENT AND CIRCLE OF AD INTERCEPT
ROUNDAPY. FOR VERTICAL SEGMENTS (SLOPE INFINITE)s TRANSFER TO

A-1

03/31/77  13.30.07
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SUBROUTINE TRKICP Ta/Te  OPT=) FTN 6,6+620 03/31/777  13.30.47

c SPECIAL CAI CULATION.
ss A= | +SLOPE (1) #02
A= 29 (XS=SLOPE (])®(YICP(1)~YS))
C=XS#82+ (YICP([)~YS5) ®02-RNG (J} #02
EVALUATE CNEFFICIENTS TO DETERMINE IF SOLUTION IS REAL (INTERSECT
FXISTS) OP IMAGINARY (NO IMTERSECTIONS).
IF (4®A®C,GT.Aee2) GO TO 270
FOR RFaL SOLUTIONy COMPUTE INTERSECTION POINTS.
DF =SOPT (Ree2-40A0C)
X1i=( sobtulzni
X12=3( B=-DE)/(2°A)
FIND INTEPSECTION NEAREST FIRST POINT OF SEGMENT (FIRST INTERCEPT
OPPORT INUTY.
XT10=X11=X
X12D=X12-X
IF (ABS(XI10).GT.ABS(XI20)) G0 T0 282

X1tJr=sxld
GO TO 233

X7 (J)=x12
YT (J)=SLOPE (1) eXI(J) oYICP(])

GO TO 258

COMPUTF INTERSECTION POINTS FNR SPECIAL CASE OF A VERTICAL TRACK
SEGMENT,

IF (ANG(J)®#92,L T, (XS=X)ee2) GO TO 270

SIOPE(II=YICP (1) =A=A=C=999.9

Xt(J)=x

DY=SORT (RNG (J) ®#2~(XS=X) *#2) ¢

IF (Y=YS) 25642574257

Y1 (J)=¥YS=DY

A71(J)=180.0

ARCTAN(J) ==90.,0

e

GO TO 258
YI(J)=YSeDY
A7T(N)=0.0
ARCTAN(J) = 90,0
TFST Tn E< ABLISH IF INTERSECTION LIES WETWEEN SEGMENT END POINTS
OR ON PORTION OF LINE WHICH EXTENDS BEYOND END POINTS,
IF (XT(J) oGEoXLoANDXT (J) LE.XH)

i
2
%
|
|
¢
H
|

caagt o

IF (YT(J) GEYLoANDYI 1J) oLE.YH) 2604270
SET l'mlCATW TO RECORD THAT OPPORTUNITY FOR IUTE.C!" 8y SITE J
ON SEAMENT 1.
ANTCP(J) =]
€ NTINUE
C “TINUE
RF TURN
[ 1]
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TesTe  OPT=) FTN 4,6¢420 0I/31/TT  13,30.67

c
SURRO -TINE TSTPTL (AZI1+PTLAZD+PTLCHGsADJPTL sNLHR
C A ADWKD» ADIC’.I.CTMI.NSIY!SvW‘.II.Y!)
IYTEGE® ADWKD (60) yADICP (60)
DIVENSTON AZT(60) sPTL(60) +AZD(60) 4PTLCHG (601 «ADJPTL (60} o
a NLH® (60) s ARCTAN(60) ¢
C R ADPT (6042) +X1(60) +YI(60)
[ EXAMINE EACH SITE IN TURN FOR AN INTERCEPT OPPORTUNITY.
D0 270 J=14NSITES
IF (ADICP(J) .EQ.0! G0 70 270
c COMPUTE AZTMUTH OF LINE CONNECTING AD SITE WITH POINT OF
c INTEPSECTTON.
YD=YI(J) =ADPT (Je2)
XD=X1 (1) ~ADPT ( Jo])
ARCTAN(J) =ATAN2 (YD XD) #S7,296 >
1F (ARCTAN(J)=90,0) 100,100.120
100 A71(J)=90,0-ARCTAN(J)
GO TO 130
120 A71())=2360.0=-(ARCTAN(J)=90,0)
c COMPUTE DIFFERENCE BETWEEN AD SITE PTL AND INTERCEPT AZIMUTH,
c ADJUST PTL AND NR LAUNCHERS BASED ON DIFFERENCE,
130 AZD () =AZT () =PTL (D)
1F (l's(lm(J)|0570|35.lulm-lﬂs(‘n(.lllotrozt...’z“
A
1F (ABS(AZO(J)) .LE.135,1) GO0 10 170
IF (AZOWJ)) 14041504160
140 479(J1= (360.04AZ0(J0)
GO0 10 170
150 GO Y0 170
160 A70(J) 2~ (360.0~AZD(J))
170 IF (ABSIAZDI(J)) LE.AS5.)) GO 7O 262
IF (AZDt(J)) 261+262,2063
261 PT) CHG(J) =AZD 1)) +65,0
GO TO 264
262 PTICHG(J) =0.0
GO TO 266
263 PTI CHG(J) =AZD (J) =450
264 ADJPTL (J) =PTL (J) +RTLCNG ()
IF (ADJPTL(J) eLTeN.0) ADJIPTL (J)=36040+ADJPTL(J)
0n 265 K=l+5 y 4
IF (ABS(PTLCHG(J)/72245) JLE« (Scl=K)) NLHR(J) =K
265 C MTIMIE :
c SET INNICATOR TO RECORD THAT SITE HAS WORKED THE OPPORTUNLITY
(=4 TDENTIFIED AND ITS ASSETS ARE NO LONGER AVAILABLE.
AD¥KD (J) =ADICP (J)
GO 10 270
[ RESET <ITE INTERSECTION OPPORTUNIYY FLAG TO ZERO.
26¢ DICPtJ) =0
570 C NTINUE
RE TURN

&nn
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SUBROUTINE ICPCNT Tarst6 - OPTs} FIN 4,060620 o331/

15

A-14

SURRO: TINE TCPCNT (ADWKD +SGAD« SGLIR oNSGMTS sNSTTES o NLHR)

110

120

INTEGE®  ADWKD(60) ¢ SGAD (40) +SULHR (40)
DIMENSTON NLHR (60)
INITIALIZF ARPAYS.
D0 110 I=1+40
SGAD(1) =0
SGI MR (1)1 =0
COMTINVE
COMPUTF NUMBER OF SITES INTERCEPTING ON EACH SEGMENT AND
CORRESPONDING NUMBER OF LAUNCMERS.
0N 120 1s1.NSGMTS
00 120 J=1.NSITES !
IF (ADWKD(J) JNE. 1) 60 TO 120
SGAD (1) =SGAD (1) +]
SGI MR (1) =SGLHR (1) +NLHR (1)
C NTINUVE
RF TURN
(0

13,3067
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i
Sy
| SUBROUTINE MAPSYM TesTe  OPTs] FIN &.60420 03731777 13.30.47
| 1 c
SURRO' TINE MAPSYM (SYMSEL sMAPNRNSITESoNTGTSoNBPTS NTPTS,
A NUMBJDOLLAR+POINT BLANK+ TGTY ¢ XLOo» YHI oy ALHR o ASIT,
[} SOPT TYPAD+SGPT 4 TGPT o TYPTGT o ADWKD o TGTYP
) 5 . c 9PX1+8PY]4BPX2,8PY2) N
E DIMENSTON ALH2(100450) ASTY (100450) ¢ TGTY (40) o >
k! i A ADPT(60+2) +SGPT (4002) s TGPT (2002) s TYPTGT(1242) o
# i 8 TYPAD(2) i : 3
i i 10 INTEGE®  ADWKD (60) ySYMSEL (644) ¢ TGTYP(60) o
¢ | 2 BPX] (20) +8PY] (20) 4BPX2(20) +BPY2(20)
g i REAL NUMB(10) _
i INTEGE® XQsYQyDXoDYoDXQsDY0 s XLOSYHI
i ! DATA NSTN /1H?/+ PLUS /1He/
3 | 15 c IDENTIFY mzP SYMBOLS TO BE INSERTED IN DISPLAY. ™
P i DO 120 1GQ=].4
4 i IF (SYMSEL (MAPNR+1GO) .NE. 1) 60 T0 100
4 GO TO (2004300+400+500) 1GO
< i 100 C NTIMIE
& i 20 120 C NTINGE
& ! RF TUAN &
5 { c INSERT AD SITE SYMBOLOGY.
¥ | 200 DN 280 I=1sNSITES |
3 | IF (MAPNR.LE .4) 2204210
g 25 210 IF (ADWKD(I),EQ.0) GO To 280
8 220 XQ=z (ADPT(I41)=XLO)/Se1
i c YQ= (YHI=AOPT (14211 /501
| c CLEAR WINDOW IN COVERAGE ARRAYS FOR SITE LABELS.
4 30 IF (MAPNR,EQ.3.0R.MAPNR.EQ.4) 230,250
i 230 XG =XQ=4
g Y0 =YQ-2
5 00 240 J=l,7
¢ DO 260 K=143 3
3 as Al HR ( (XQR+J) ¢ (YGR+K) ) =BLANK
i ! ACIT((XOR®J) ¢ (YQRoK) ) =BLANK
: 240 C *TINGE
| 250 J=1/10+1
g AL=R(X0=2,YQ) =NUMB { J)
1 &0 ASTT(XQ=24YQ) *NUMB (J)
pi ! c
| Kzlel=10%(J=])
: AL&R (XQ=1 4 YQ) sNUMA (K)
: i ASTT(X0=1,Y0) =NUMB (K)
| s c 3
i ! ALHR (XQsYQ) =POINT
{ ASTT(XQ4Y0) 2POINT
i c
i Al HR(XQ+14Y0) =TYPAD(1)
50 ASTT(XQ¢1,YQ)=TYPAD(])
{

At “R(XQ+24YQ) =TYPAD (2)
ASTT(XQ+24Y0) 2TYPAD (2)
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SURROUTINE MAPSYM Te/Te  OPT=] FIN 6,60420 03731777 13.30.47

c

280 C NTIMIE § GO TO 100
c INSERT TAGGET SYMBOLOGY.
300 00 380 1x]1,NTGTS
c

X0=(TGPT (1)) =XL0} /S+1
YO= (YHI=TGPT (1421} /51

CLEAR umnnu IN COVERAGE DISPLAYS FOR TGT LABEL.
1 |MI.EG.J.M¢W".F0-

X0 =XQ-4
Y0 =vQ-2

00 340 J=l.7

DO 40 Kx1e3
ALHR (RQR+ Jy YR« () =ALANK
ASTTIXQOR*JsYQR+K) =BLANK

C NTIMUE
Je1/1041
ALHR (XQ=2+YQ) =NUMB (.J)
ASTT(X0=2+Y0) =NUMB (J)

KzTel=10%(J=1)
ALSR (XQ=1+Y0) =NUMB (K)
ASTT(XQ=14Y0) =NUMB (K)

Al 4R (XQsYQ) =POINT
ASIT(XQeYQ) =POINT

ALHR(XQ+1¢Y0) =TYPTGT(TGTYP (1) 1)
ASTT(XQ+1,Y0) =TYPTGT(TGTYP (1) ol)

ALMR(XQe2,Y0) =TYPTGT (TGTYP (1) 42)
ASTT(XQ+24YQ) *TYPTGT(TGTYP (1) +2)

C NTINUE $ GO TO 100
INSERT BOUNDARY SEGMENT SYMSOLOGY .
0N 480 I=]14NBPTS

Dy=B8PX2(1)-8PX1(1)
Ov=8PY2(1)-BPYL (1}

IF (DX) 402.604+404

xP=BPX2(1) $ GO TO 406
XP=BOX1 (1)

IF (DY) 40844104410

YP=BPY2(1) $ GO TO al2
YPzBPYLID)

X0z (XP=XLO) /51
Y0z (YHI=YP) /5e1
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SUBROUTINE MAPSYM T4/T4  OPT=] 03731777 13,30.47

c "
Nxn=1A8S (DX) /S+]
DYL=TABS DY) /Se]

IF (DXQ.EQ.1+ANN.DYQ.GT.1) 460,415
IF (DXQ.GT.1.AND.OYQ.EQ.1) 420,430

SYMA=PLUS § GO TO 440
SY4B=0STN
D0 4S0 Ix=1,Dx0
ALFR (XQ+1X=14YQ)=SYMB
ASTT(XQ+IX=14Y0Q)=SYMB
C NTIMIE $ 6O TO 480

v RN a0 i g s 24

SywB=PLUS
0 470 IY=1.DvQ
ALHR(XQeYO~IY+]) =SYMB
ASTT(XQsYO=1Y+1)=SYMB
C NTINNE
C “TINUE $ GO TO 100
INSERT TRACK POINT SYMROLOGY.
D0 SAN [=1.,NTPTS

5§
A
et
F
i
i
43
1
3

X0=(SGPT(1,1)=XL0) /5+1
Y0= (YHI=SGPT (142)) /Se]

IF (SYMSEL (MAPNR 42} JEG40.0R.TGTY (1) sEQ.2HMT)
5204560

o AL

ALMR (XQ+YQ) =POINT .
ASIT(XQsYQ)2POINT $ GO TO 580

IF (ALHR(XQ+Y0) EQ.POINT.AND.ASIT(XQsYQ) EQ.POINTI
60 1O Sen

ALHR (XQsYQ) 2QSTN
ASTT(XQsYQ) =QSTN
C rTIMIE
GO 7O 100
END

AR T R BT TGN TP
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AR

SUSBROUTINE ADSEST Te/Te OPTa) FIR 4,6+420 03731777  13.30.47

1 c : A
SUARO 'TINE ADSEST (MIXAC»SGPTs ADPR+WPPR.WPNRs TTLACADWKD
; TGTYNSITES oNSGMTS « ADATE + PRF TYP o PRFSEL ¢ SGAD s BKTRK )
i c
;‘; 5 DIMENSION “IXAC(3) oNAD(2+10) +NAC(2+10+4) JUTLRT(2+10) +SGSUM(40) o
4 a ADPR (2) yWPPR (2) yPRFTYP (3) ¢ TGTY (40) +SGPT (80+2)
4] INTEGFP ANsND(60) +PAD(2¢10) +PERAD (3) ¢ SGAD (40) 4SGMSR (40) »
] A 4 TGMSR (25460) +WPNR (2) yBKTRK (460)
{ INTEGER TTI ACoTGTL e TGDSTL 4 ADTL o PRFSEL
| 10 ADTL=TGTL=TGOSTL=0
& c CLEAR ARRAYS TO ZERO.
{ D0 60 [=1,NSGMTS
| SEMSR (1) =0
’ DI 40 .J=1,2
15 TGMSR(Js 1) =0
%0 C NTIMIE
1 60 C NTINDE ?
i c COMPUTF SEGMENT MEASURE: CUMULATIVE NUMBER OF INTERCEPTING
f»“ c SITES PER CEGMENT.
A 20 00 140 I=1WNSGMTS
ADTL=ADTL+SGAD (1)
SG#SR (1) =ADTL
160 C NTINUE
¢ c COMPUTE LFHGTH OF EACH TRACK SEGMENT AND CUMULATIVE LENGTH
2s c FROM START OF TRACK TO END OF SEGMENT.
SGCUM=0
D0 160 I=1,NSGMTS
SGSUM (1) 2SGCUM >
S6) EN=¢SORT ((SGPT (141411 =SGPT(1e1)) %82 o
30 A _(SGPT(E+142)=SGPT(1+2)) ®e2)
IF (BKTRK(1),EQ.1) SULEN=-SGLEN
SGCUM=SGCUM SGLEN
160 C NTINUE
c COMPUTE TARGET MEASURES.
kH c (1) CUMULATIVE NUMBER OF TARGETS PER SEGMENT
c (29 CUMULATIVE TARGET-DISTANCE PRODUCT PER SEGMENT.
DO 260 I=1,NSGMTS
IF_(TGTY(I+1).EQe2HMT) GO TO 250
TGTLRTGTL1 5
! 40 TONSTLETGOSTLS19SGSUM (1) +0.5
4 250 TCMSR(141) =TGTL
TEuSR (2,11 =TGOSTL
| 260 CONTINUF i
A COMPUTF WHOLE NUMBER OF ADS ASSETSs AY TYPEs NEEDED PER SITE.
: 45 D0 320 I=1,2 : g
3 PESAD (1) *ALOG (1-ADPR(I)) 7 ALOG((1-WPPR(1))SouWPNR (1)) <]
€ NTINGE
SFT TYPE 7 ASSETS NEEDED 1O 20.
PERAD (3) #20

S0 COMPUTE Ni/MBER AND PERCENTAGE OF INTERCEPTS GENERATED AS PA1D
DEEPENS. RAID DEPTH IS MEASURED BY INCREASING INCREMENTS
OF TARGET MEASURES.

DO 460 I=1,2

R o
e Xalel et
~n
>
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SOD'OUY!NE ADSEST Te/T6  OPT=] FTIN 6,64620 03/31/77 13,3047

DO 440 J=1,10
NTAEJ90, 1#TGMSR (1 JNSGMTS)

D0 420 K=1,NSGMTS
IF (TGMSR (1 4K) JLT4NTG) GO TO 420
NAD (] +J) =SGMSR tK) (]
PAD(1+J)=(100#SGMSR (K) ) /SGMSR (NSGMTS) +0.5

C MTINIE

C NTIMUE

C NTIMUE
COMPUTF TOTAL NUMBER OF ADS ASSETS NEEDED TO SUPPRESS SITES
ASSOCIATED WITH GIVEN PERCENTAGE INCREMENT OF TARGET
MEASURF, PFPEAT FOR ROTH TARGET MEASURES.

00 S40 I=)e2

DO S2n J=1,10

NAC(IeJea)= NAD(IsJ)® (PERAD (1) ®MIXAC (1) +
« PERAD(2) ®MIXAC (2) sPERAD (3) SMIXAC(3))/10040,5

GO TO 440

C NTIHIE
C MTINUE
COMPUTE NUVMBER OF ADS ASSETS. 8Y TYPE, NEEDED TO SUPPRESS SITES
ASSOCIATED WITH GIVEN PERCENTAGE INCREMENT OF TARGET
MEASURF, PFPEAT FOR BOTH TARGET MEASURES. ALSO COMPUTE ADS ASSETS
UTILIZFD FOR EACH INCREMENT FOR BOTH MEASURES.
DN 660 l’lc?
00 640 J=141
UTlRT(I'J)IFLOAT(NAC(I'JOB))ITYLAC
D0 620 K=1,43
NAC(T9JdeK) = (MIXAC(K)®NAC(I1+Je4))/10040.5
C NTINVE
C MTINUE
C NTINUE
PRINT=0UT SUPPRFSSION ESTIMATE,
PRINT 810+ADATEPRFTYP (PRFSEL)
FORMAT (1H1 910X ®MOCA=SMS® 042X+ ®RTA=8 OUTPUT®+40XsA104+/
61X *PRFSEL=#yA3,3(/))
1PART=]
PRINT B15+IPART
FORMAT (61X+%PART .leIIl
PRINT !20,(!’""([).!']:2!.(U”H(llvltlvilo
(ADPR(1)¢1%142) ¢ (PERAD(I) s1=143)
FORMAT (STXo®ACL® 04Xy ®AC2%4Xe®AC3%42(/) »
4BX s ®WPNR® ¢ 1X 92 (6Xe11) /6BX+*WPPR® s 1X¢2(2XoFS, 3407
GRX s ®ADPR® 4 1Xs2 (2X+F5.3) //74TX s *PERAD® s 1 X ¢
3(Sxel2)92(/))
DN 880 1=1,42
1PART=IPART+1
PRINT OAO-I’I'YQI'TGNS'll-NSGNTS)lelllC(LloL-l'Jl'T'LlCo
GM! SGMTS)
Fnﬂnlf!h(/)vGIloOFAlY e 1177 5
27Xe®PCT®,6X018Xe 2Xo*NR®18Xs BX¢®AC®TX#PCTE/
25X *TGMSR #411e
TX9OACL®OX s PAC29 19N s #ACI® 48X+ #TL®4BX s
BURS JBX 4 SADS /240 4B (NSO o [Lo®) 44X ® (PC2e,[340) 0,

e
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SURPQUTINE ADSEST T4/T4  OPT=) FTIN 4.6¢420 03/731/77

4Ry PCTO,1348)0,0K# (PCEes1300) 841Ky
S(TTLAC=#413,2)0,11%s® (N=®4 13,
a)e.2¢71)
0 RAN J=1,10
JJ=Je10 ; : 2h
PRINT 8504JJs (NAC(IsJeK) oK=194) sUTLRT(14J) sPAD(Isdi
FORMAT (18X 04 (9Xe13) s 7X+1346XeFS.306Xe13)
CONTINUE
CONT THIUE
RF TURN
END

13.30.47
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; g APPENDIX B

E | B 01=ABs02=H0 ¢ 03=HH ¢ 04=PL s 0S=PM,06=LP ,07=AB+082A5:09=SP+10=RS+11aCRy 12%EW
E | < 01=D402=C,03=R40b=T
E Dol 01=HHHD=404C=40 ¢R=40
po2 02=LLL +D=25,C=25,R=25
no3 03=HOP +D=40+C=25,R=25 3
E. A 148 24C 34D 4oE SoF 646 7oH Bel 99J10,K11+L124M134N14eP154>6Ts 1S
Fol 00000122223333400000
Fo2 0000112222372334644000
Fo3 0001111222333644646000
{ Fo4 0016 111122233364464500
- Fos 016161616 1 1 1223344455550
B Fo6 1616161616 1 1 1 22 33444555565
3 Fo7 15151616161616 ] 1 2 3 4 4 5555 S € &
o Fo8 15151515151616 1 1 2 3 4 4 55 6 6 6 6 6
Fo9 1515151515151516 0 0 0 0 S 6 6 6 6 6 6 6
{ Fl0 1515151515151515 0 0 0 0 6 6 6 6 6 6 6 6
{ Fl1 1414141414141414 0 0 00 7T YT 72777
F12 1414141414141313 0 0008 77772777
F13 1414141413131317121110 998887777
Fla 1414131313131312121110 998888877
F15 131313131212121211111010 9998 88 8 8
3 Fle 01313131312121211111010 9998 8880
| F17 0 01312121212111111101010 999 980 0
g | F18 0 0 012121212111111101010 9999000
i F19 000 012121111111110101010 9900 0 0
E F20 5 0000 0121111111110101010 9000 0 0
{ B8PO1 X1=200 Y1=410 X22500 Y2=410

8P02 X1=430 Y1=380 X22500 v2=380
8p03 X]1=430 Y1=350 X2=500 ¥2=350
BPO4 x12350 Y1=2320 X22500 y2=320
[ X12430 Y1=290 X2=2500 Y22290
4 8POE X]1=430 Y1=260 X22500 Y2=260
3 8POT X]1=200 Y1=230 X22500 y2=230
{ P08 Xx1=2200 Y1=230 X22200 Y22410
; [ x1=350 yi=230 X22350 Y2=410
3 BP10 X12430 Y1=230 x2=. 30 y2=410
8P11 x12500 Y1=230 x22500 Y2=410

PRFSEL=0] TTLAC=100 MIXACi= S0 MIXACZ2= 25 MIXAC3I= 25
WPNR1=2' WPPRI=0.250 ADPR1=0,900
WPNR2=4  WPPR2=0.700 ADPR2=0,900
XLO=100 _YLO=200
ANGTBL=]  TMPLT=] TGTLST=1 SITLST=l TRKPTS=l SYMLST=1 BDYPTS=1
SITES=]  TGTS=0 ADYPTS=l TRKPTS=0
SITES=0  T6TS=1 BDYPTS=1 TRKPTS=0
SITES=0  TGTS=1 BOYPTS=1 TRKPTS=0
SITESs0  TGTS=0 BDYPTS=l TRKPTS=0
SITES=0  TGTS=1 BOYPTS=1 TRKPTS=l
SITES=0  TGTS=1 BOYPTS=1 TPKPTS=l

ADD1 X2450.0  yY=410,0 AREA=] PTL=090.0 NCHR=S
ADO2 X3650.0  Y=380.0 AREA=) PYL=090.0 NCHR=S
ADO3 X=450.0  v=350.0 AREA=] PTL=090.0 NCHRaS
ADO4 X2450.0  Y=320.0 AREA=] PTL=090.0 NCHR=5
ADOS X2450.0  Y=2290.0 AREA=] PTL=090.0 NCHR=S
ADO6 X=450.0  Y2260.0 AREA=] PTL=090.0 NCHR=S
ADOT X=450.0 Y=230.0 AREA=] PTL=090.0 NCHR=S
ADOR X2410.0 y=410,0 AREA=2 PTL=090.0 NCHR=S
ADOS X2610.0 Y=380.0 AREA=2 PTL=090.0 NCHR=S
AD1O X=410.0  Y=350.0 AREA=2 PIL=090.0 NLHR=S
ADI11 X2410.0  Yv=320.0 AREA=2 P

AD12 X2410.0 v=290.0 AREA=2

40]23 A=610.0  Y=2260.0 AREA=2

Al X=410.0  Y2230.0 AREA=2 TL
ADIS X=570.0 Y=410,0 AREA=2 PTL=090.0 NCHRaS
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X=370,0
X=370.0
Xx=370.0
X=370.0
X=370.0
X=370.,0
X=330.0
X=330.0

X=290.0

X=540.0
x=510.0
X=480,0
x=510,0
X=485,0
Xx=51C.0
X=490,0
X=465.0
X=490,0
X=480.0
X=465,0
X=480.0
X=4640.0
X=410.,0
X=440,0
X=410.0
X=640,0
X=400.0
x=390.0
x=400.0
%=390.0
X=400,0
X=360,0
%x=335,0
X=360.0

Y=380.0

¥Y=350.0
Y=320.0
¥=290.0
Y=2260.0
¥=230.0
Y=410.0
Y=380.0
Y¥=350.0
Y=320.0
Y=290.0
Y=2260.0
¥=230.0
Y=410.0
Y=3R0.0
¥=350.0
¥=320.0
Y¥=290.0
¥=260.0
¥=230.0
Y=410.0
Y¥=380.0
Y=350.0
Y=320.0
Y=290.0
Y=260.0
¥=230.0

Y=375.0
Y=325.0
¥=365.0
Y=3104.0
¥Y=350.0
Y¥=290.0
¥=340.0
¥=300.0
¥=350.0
¥=2290.0
¥=340.0
¥=300.0

¥=2370.0

Y=320,0
Y=320,0
Y=350.0
¥=320.0

TYPF=0R
TYPE=07
TYPE=02
TYPE=02
TyYpe=06
TYPE=06
TYPF=03
TYPE=04
TYPE=1?
TYPF=073
TYPE=0]
TYPE=0]

BXTRK=(
BKTPK=0
BKTOK=Q
BKTOK=]
BKTPK=N
BKTPK=]
BKTPK=(
AKTPK=(
BKTRK=]
BKTRK=0
BKTRK=Q
BxToK=]
BKTPK=n
BKTPK=0
BKTPK=)
AKTRK=0
BrTeK=]
BKTRK=(
BKTRK=0
BKTRK=]
BKTOK=N
BRTRK=1
BKTRK=D
BKTAK=0
BKTOK=]

AREA=2
AREA=2
AREA=2
AREA=2
AREA=2
AREA=2
AREA=3
AREA=3
AREA=)
AREA=3
AREA=]
AREA=3
AREA=]
AREA=3
AREA=)
AREA=3
AREA=3
AREA=3
AREA=3
AREA=]
AREA=]
AREA=3
AREA=3
AREA=3
AREA=3
AREA=3
AREA=3

AREA=]
AREA=1
AREA=1
AREA=1
AREA=2
AREA=2
AREA=2
AREA=2
AREA=3
AREA=3
AREA=3
AREA=3

IO I@®iI~NT IR IR LS LWL INE~-E ¢

PTL=090,0
PTL=090.0
PTL=090.0
PTL=095.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090,0
PTL=090.0
PTL=090.0
PTL=090,0
PTL=090,.0
PTL=090.0
PTL=090.0
PTL=090,0
PTL=090,0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0
PTL=090.0

MT

_MT
TGTY=AS
; T
TGTY=A8
L1

. MT
TGTY=HO
MY

M
16TY2HO
ut

ot
TGTY=LP
ot
TGTYsLP
~T
ur
TGTY=HH
TGTY=PL
ut

T .
TGTY=Ew
MT

NCHR=S
NCHR=S
NCHR=S
NCHR=5
NLHR=S
NCHR=5
NCHR=5
NCHR=5
NCHR=S
NCHR=S
NCNR=5S




Y=320.0
Y=290.0
Y=320.0

¥=300.0

L
TGTy=hHH
MY

M1
TGTyY=AB
MY

_OMT
TGTY=AR
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CAA-TP-77-5
i APPENDIX C
%i GLOSSARY
L AS 155 millimeter field artillery battalion
b ; A8 g+inch field artillery battalion
¥ AB air base
5 AC ADS Aircraft
! ACl ADS Afrcraft Type 1 (ARM)
é% AC2 ADS Aircraft Type 2 (Rocket) ;
. AC3 ADS Aircraft Type 3 (Decoy) {
?; AD Air Defense (HIMAD) Unit ]
j ADJPTL PTL azimuth adjusted for intercept ;
;| ADPR cumulative probability of killing HIMAD unit using 1
3 specified weapon type 1
] ADS Air Defense Suppression ;
3 ARCTAN angle between 1ine connecting HIMAD unit location with
§ target intercept point and positive X=axis
: AZD azimuth difference angle between 1ine connecting HIMAD
unit with target and PTL azimuth of HIMAD unit
AZT angle between line connecting HIMAD unit location with
target intercept point and positive Y-axis
BKTRK backtrack (indicator) |
BS boundary segment connecting points which delimit op- '
erational areas
c Corps (area)
COMO Computer Model (model system for simulation of air |

defense)
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;5 CRC control and reporting center
g - CUMMSL cumulative number of missiles engaging along track up
4 ; to particular track point
ﬁ‘ ; D division (area)
g % DST distance (down raid track)
wg : EW early warning/control and reporting center
ff i HH . higher headquarters
i | HHH flight profile high over division, rear and corps
: areas
E HIMAD highnto~med1um altitude air defense
i HOP flight profile high over division area and low over
. rear and corps areas
S HQ division headquarters
% ICP intercept(s)
? ICPS intercepts
‘ g km kilometer(s)
| LLL flight profile low over division rear and corps areas
LP LANCE platoon
’ M slope of raid track 1ine segment
; ms1 missile(s)
§ N number
| NLHR number of launchers
¢ NR number
'. pct percent "
PL petrolium, 0il and lubricants dump




PM
PRFSEL
PTL
PTLCHG

CAA-TP-77-5
PERSHING missile
profile selected
primary target line

angle through which HIMAD unit PTL must be moved to
permit intercept by unit

rear area; range from HIMAD unit location to target
intercept point

unit in reserve

track segment number (pair)
short=range air defense

special ammunition supply point
target point

target measure type 1 (sum of targets)

target measure type 2 (sum of target-distance)

target reference number

targets

target type

Total number (of ADS aircraft)

track point

total number of available ADS aircraft

utilization ratio (fraction/multiple of ADS aircraft
available)

universal transverse mercator (map projection)
number of weapons of a weapon type

single ki1l probability of weapon type
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X

XI

XS

Y

YO

YI

YS

X-coordinate

X-coordinate of target intercept point

X-coordinate of a HIMAD unit
Y-coordinate

Y-intercept of raid track line segment
Y-coordinate of target intercept point
Y-coordinate of a HIMAD unit
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DISTRIBUTION

Army Addressee

DUSA (OR)
WASH DC 20310

HQDA (DAMO-ZD)
WASH DC 20310

HQDA (DAMO-RQA)
WASH DC 20310

HQDA (DAMA-WSM)
WASH DC 20310

HQDA (DAMA-RAZ-A)
WASH DC 20310

HQDA (DAMA-ARZ-A)
WASH DC 20310

HQDA (DAMI-FIT)
WASH DC 20310

Commander
US Army Materiel Development
and Readiness Command
ATTN: DRCDE-DA
DRCPA
5001 Eisenhower Avenue
Alexandria, VA 22333

Commander

US Army Air Defense School

ATTN: ATSA-CD
ATSA-SM-S
ATSA-SM-L
ATSA-SM-P
ATSA-SM-R

Ft Bliss, TX 79916

Commander
US Army Training and Doctrine Command
ATTN: ATCD-CF-A
ATCD-D/ALPO
Ft Monroe, VA 23651
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Army Addressee

Commander
US Army Missile Research
and Development Command
ATTN: DRDMI-DS
ORDMI-TD
Redstone Arsenal, AL 35809

Commander

US Army Combined Arms Center
Development Activity

ATTN: ATCA-CCC-A

Fort Leavenworth, KS 66027

Project Manager, PATRIOT
ATTN: DRCPM-MD-TP
Research Park
Huntsville, AL 35809

Director

US Army TRADOC Systems Analysis Activity
ATTN: ATAA-TBB

White Sands Missile Range, NM 88002

Director
US Army Materiel Systems Analysis
Activity
ATTN: DRXSY-A
DRXSY-AD
Aberdeen Proving Ground, MD 21005

Air Force

HQAF (AFSA)
WASH DC 20310

CINCUSAFE/RC
DALFA
APO NY 09012

HQ TAC
ATTN: 4525 CAS/ALFA
Langley AFB, VA 23665
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SHAPE Technical Center
USRADCO, STC
APO NY 09159

Other

Defense Documentation Center
ATTN: DDC-TA
Alexandria, VA 22314

The Army Central Library
ATTN: Reference Dept.
WASH DC 20310

Local

Chief, AD, ATTN: Library Branch
Director, SM
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