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TARGET ACQUISITION MODEL
SUMMARY

1. Purpose. - This documentation describes the methodology and |
input requirements for the Target Acquisition Model.

2. Background. - The Nonnuclear Armunition Combat Rates Methodol-

. ogy uses computerized simulation models to assist in war gaming
combat activities affecting theater ammunition requirements. The
US Army Concepts Analysis Agency has been tasked by ODCSOPS to
perform a Nonnuclear Ammunition Combat Rates Methodology Improve-
ment Study-Part 11 (AMMIP II).

3. Methodo]ogz. - The Target Acquisition Model simulates the
acquisition of units in a target force, by the sensors in an

acquiring force. The target force is played at small unit resolu-
tion. The acquiring force is played at the individual sensor level

' of resolution. The model produces an a priori history of the
acquisition events that will occur over a period of time. The
Target Acquisition Model uses basic sensor data and target arrays
as input. The outputs of the Target Acquisition Model serve as
inputs to the Blue Artiilery Model and the Red Artillery Model.

g 4. Summation. - This docrmont is one of a series which describes
the models and associated m-.hodologies used in the Nonnuclear
Ammunition Combat Rates Methodology. Figure 1 presents an over-

) view of the methodology and illustrates the flow of interactions
between the models and associated methodologies. Additional
information can be obtained from:

Commander =
. US Army Concepts Analysis Agency B
f ATIN: Director, War Gaming Directorate

8120 Woodmont Avenue
Bethesda, MD 20014
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TARGET ACQUISITION MODEL

CHAPTER 1
TECHNICAL DESCRIPTION




DR

1. Introduction. - The Target Acquisition Model (TAM) is a
simulation of the acquisition of targets in a target force by the
sensors of an acquiring force. The purpose ot the simulatior is
the generation of acquisition events which will ultunately result
in requests ftor fire missiuns to be delivered by an artillery
firing force. The target force, represented to the model by a
static target array, is played at the small unit level of res<olu-
tion. The acquiring force is played at the individual sensor level
of resolution. Thez model addresses input target arrays for a 6-
hour game time period and produces an a priori list or history of
arquisition events. A time sequenced acquired target list is out-
put in the format necessary for subsequent simulation by the Blue
Artillery Model {BAM) and the Red Artillery Model {RAM) used in the
Nonnuclear Ammunition Combat Rates Studies.

2. Assumptions. - The Target Acquisition Model converts a static,
time independent target array into a dvnamic chronicle of acquisi-
tion events. The methodology used to accomplish this conversion 1s
based on the following assumptions.

a. Detection events which do nct result in a reasonable iden-
tification of the elements detected do not result in target acqui-
sition for purpose of engagement by artillery fire.

b. Detection events which do not result in an accurate loca-
ticn of the elcments detected do not result in target acquisition
for purpose of engagement by artillery fire.

c. Acquisition events against targets known to have short
dwell times by sensor systems which have slow report response times
do not result in target acquisition for the purpose of engagement
by artillery fire.

d. The lenqth of the time period being simulated is sufficiently
short that the movenent of target units during the time between
acquisition events can either be ignored or accounted for outside
of the model.

e. The acquiring fc-ce and the target force are lccated on
opposite sides of a conventional, continuous forward edge of the
battle area (FEBA).

f. The probability that a target is acquired is a function of
single element p~obability of detection, the prcbability that the
target is covered by a sensor, and the probability that line of
sight exists from the sensor to some elements of the target.

g. The target array is resolved to those target sizes which
are expected to be acquired as individual targets.

1-2
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h. The decision process of estimating the particulars of a

" target, given that some. but not all, of the targel elements have

been detected and identified, can be simulated using a binomial
probability formulation.

i. Data exists which will permit an acceptable treatment of
multiple acquisition of the same target, given those targets which
will be acquired at least once.

j. Data exists which will permit a realistic assignment of
clock times to acquisition events.

k. The elements which are 1ikely to be detected in a target
can adequazely be described as troops and any one particular type of
military equipment.

3. Limitations. - The following limitations are inherent in the
methodology Implemented by TAM, or in the model itself.

a. Only 20 different kinds of sensors can be played. The user
is required to provide data for eight specific kinds of sensors,
deucribed later in this chapter. The user may Suppress one or more
of these base case eight sensors through inputs

b. The targ>t force cannot have more than 4,000 individual
targets. The acquired target list, including multiple acquisitions,
cannot exceed 1,000 target acquisitions.

¢, The model is programmed to addrers a 6-hour game time
period. The user can cause the model to address a period shorter
than 6 hours by providing multiple acquisition function inputs
and clock time distribution inputs for a shorter period. The user
cannot cause 3 time period simulation to exceed 6 hours.

d. The model will address as many as four consecutive 6-
hour periods in a continuous game time day. It can be used to
address the same target array in each of these periods or a
different target array in each periol. The model does not have
provicions for determining which targets have been destroyed from
one acquisition to the next or from one period to the next. The
game clock time cannot exceed 2400 hours.

e. The user can describe tar-gets as being one of 16 categories
of target. Target categories six through nine must be defined as
arnored or mechanized targets. The 16 target categories used in
the Nonnuclear Ammunition Combat Rates Studies are described 1
Table I-1.
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TABLE 1-1, Sample Target Category Definitions

Category

Description

1
2
3

10
n
12

13
14
15
16

Dismounted troops prior to final assault

Dismounted troops in final assuait

Dismounted troops in assembly area--hasty
positions

Dismounted troops in assembly area--prepared

positions
Infantry in prepared defense

Mechanized/armor units in assembly area--
hasty positions

Mechanized/armor units in assembly area--
prepared positions

Mechanized/armor units in column
Mechanized/armor units in attack
Service units in hasty positions
Service units in prepared positions

Headquarters, command posts, observation
posts

Truck convoys stopped--troops prone
Dismounted troops in approach march
Artillery units in hasty positions

Artillery units 1in prepared positions

f.
the FEBA.

The methodology implemented by the model is designed to
treat sensors which are located on, »r on the friendly side of,

These sensors are simulated as though they search
across the FEBA in a continuous 2one bounded by the sensor maximum
range. Sensor types that do not fit this description can be played
in the simulation if suitable adjustments are made in the input

[-4
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data for those sensor types. Methods for ma-ing .hese adjustments
are discussed later in this chapter.

, g. The model does not provide for the input of different
probabilities of detection for daylight cond’i<ons and nighttime
conditions dur1ng a series of consecutive ¢-hour period simulations,
The user can edther modify subroutine ADJUST Lo accomplish modif{-
cations to § put probabilities or he can treat daylight activities .
and nighttime ~ciLivities with different simulation runs, -

h. The mode) does not provide for false acquisitions. The
user can include in the target array, units which are described as
targets for acquisition purposes, but which in fact have .~ troops
or elements at risk to artillery.

4. Preparation of Simulation. - Detailed format specificatlions -
for the preparation of input data necessary to exercise TAM are '
described in Chapter II1. A sample game situation and the coriylete
set of inputs necessary to use TAM to simulate that situation .re
contained in Chapter V. The procedures suggested to prepare a
sftuation for simulation with TAM are described below. A combat
sample (or combat stylized period) 1s defined for the purposes of
this discussion as a set of target arrays which represent opposing
forces at a particular level of activiiy, for one day. A specific
combat sample might be defined as a blue division defending against
a red army attack, for one day. The Target Acquisition Model can
treat as many as four combat samples in two model runs. OUne run
would treat the red force as the target force. The other run would
treat the blue force as the target force. The procedures outlined
in the remainder of this paragraph must be implemented twice for
each combat sample; once for blue sensors acquiring red targets

and oo~ far red sensors acquiring blue targets.

= T.rnoet Array. - The user must develop or obtain a target
array for the combat sample target force which does not exceed the
model limitations. Each unit in the target array must be coded in
the format prescribed for the Target Array Deck (se: Chapter III).
Target array data consists of:

(1) Necessary Data. - The target array data which {s
tsed by TAM includes:

(a) target environment codes
(b) target mobility codes

(c¢) target category codes
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(d) distance from the target to the FEBA
(e) military equipment type code

: (f) quantity of troops in the target at risk of
acquisition

(g) quantity of military equipment in the target at
risk of acquisition

(2) Extraneous Data. - The target array data which is

not used by TAN, But which may be included by the user for fnnut
to subsequent models, includes:

(a) target {dentification number

(b) target coordinates

(¢) quantity of troops in the target at risk to
artiliery

(d) quantity of tanks in the target at risk to
artillery

(e} quantity of 18 othar items of military equipment
in the target at risk to artillery

b. Target Characteristics. - The model recognizes six
different types of targets with respect to target element composi-
tion. The six types of elements are combat troops, service vehicles,
tarks and armored vehicles, artillery pieces, noncombat troops,
and heavy weapons, The data in the Target Array Deck describes
each unit as ba1ng one of the above six types (the mode) assumes
that ali targets have troops). To provide a basis for estimating
the size of acquired targets, the user wust analyze the target

force and make the following determination for each of the six
type targets.

(1) Organizational Sfze. - The user must select the
three most 11kely organfzational sizes of a uni” which might be
acquired, Generally, these should represent a snall, a medium and
a large target of that type. For example: platoon, company, and
battalion might be selectad for unfits having tanks and armored
vehicles. If a type unit (such as artillery) fs likely to ba
acquired in only one organizational size, the user can select Lhat
size (battery) to raepresent all three sizes.

I-6
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(2) Organizational Inventory. - For each organizational
si2e selected, a determination must be made about the quantity of
equipment (of the type which defines the organizational type unit)

- expected to be in that size unit. For example, it might be
"~ “determined that in tank and armored vehicle targets, platoons,

companies and battalions have 10, 30 and 90 tanks and armored -
vehicles, respectively.

(3) Target Typical Sizes. - For each organizational size : ST
selected, a determinatgon must be made about the radius of the area ' -
) each such organization size ‘-~ expected to occupy. For example, it
might be determined that, in -ank and armored vehicle targets,
platoons, companies and battsiions are typically contained within
a 100 meter, 200 meter and 300 meter radius, respectively.

c. Envirormental Characteristics. - The effect of terrain on -
the capability of the acquiring force to detect target elements is
input to the model with line of sight functions. The user defines
a set of 16 range bands which are measured in distance from the
FEBA. The first range band must extend from the FEBA to some
specific distance (for example, FEBA to 200 meters). The last
range band must extend to the rear of the target array (for example,
15 kilometers and beyond). The user may select as many as five
1ine of sight functions which express the probability that line of
sight exists from a typically located sensor to a randomly located
target, as a function of the range band in which the target is
located. Different sensor types can be assigned different linz of
sight functions. Certain types of sensors are not affected by
sensor target line of sight. These sensors should be assigned a
1ine of sight function which expresses unlimited line of sight.

d. Sensor Characteristics. - As many as 20 different sensor
types can be assigned to the acquiring force. The model reserves the
first eight sensor codes for specific sensor types. These base
case sensor types are described in Table 1-2. For each sensor

type played in the simulation, the following technical data must
be obtained.

1 b O R

. (1) Probability of Detection Functions, - The probabili-
ties of detection used by TAM are single sensor, single element
conditional probabilities. Each probability expresses the 1ikeli-

hood that a sensor detects (and identifies) one element in a target,
given that:

B s

(a) There 1s one such element in the target area.

(b) The sensor is trained on the target area.

I i

(c) Line of sight exists from the sensor to the
target element.

v
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TABLE I-2, Base Case Sensor Types

Code Sensor type
T ] : ‘Forward observor (F0)
2 Movement detection radar
3 Movement detection radar
4 Light observation helicopter (LOH)
5 Photo reconnaissance mission flying

over the target force

6 Infrared reconnaissance mission
flying over the targeti force

7 Patrol operating within the target
force
£ Countermortar or counterbattery radar

Each probability function must have 16 entries; one entry for each
of the 16 range bands defined to cover the target array. A total

of 18 probability of detection functions is needed for each sensor’

type; one function with respect to each of the six type target
elements (troops and military equipment) located in each of three
environments (open, woods, town). Certain sensor types are only
effective when a particular activity occurs in a target. Counter-

“battery radar, for example, only senses when a battery fires.

Probability functions for such sensors should assume that the
required activity obtains in the target.

(2) Expected Sensor Coverage. - The model does not
consider specific coordinate locations for sensors. The density
of a sensor type on the battlefield is treated by the concept of
expected sensor coverage. Expected sensor coverage is defined as
the number of sensors %of a given type sensor) which are expected
to be within range of a target. Since the density of sensors is
likely to vary from one combat sample to another, an expected
sensor coverage function is required for each sensor type in each
acquiring force. An expected sensor coverage function has 16
entries; one entry for each of the 16 range bands defined to cover
the target array. Factors affecting the expected sensor coverage
calculations are sensor maximum range, sensor density, sensor set-
back from the FEBA and the width of the target array. The

1-8



formulation used in calculating sensor expected coverage is
presented later in this chapter.

5. General Description of Methodology. - The methodology
implemented in TAM operates in two distinct phases with respect to
the madel inputs.

a. Fixed Data Phase. - At the start of a model execution,

all of the input data prescribed in the first six input specifica-
tions is read and stored. These data include target force character-
istics, terrain characteristics and sensor characteristirs. Certain
©of these data are related to specific combat samples. When
-specific combat samples are addressed during the simulation, the
model will select the appropriate data. The remainder of these

data are applied to the simulations with respect to all of the

combat samples addressed during the model execution.

b. Simulation Phase. - The model, in this phase of execution,
performs the simulations of the target acquisition process.
The procedures described below are repeated for eich set of combat
sample data included in the execution runstream.

(1) Combat Sample Situation Definition. - A set of data
describing a combat sample target force and the simulations desired,
is input and stored. This data includes a target array, a set of
multiple acquisition functions, a set of acquisition clock time
distributions, and a set of codes which indicate the particular
6-hour time periods to be simulated. The procedures described
below are repeated for each 6-hour period of the day that is
simulated.

(2) Combat Sample Period Simulation. - All sensor systems
in the acquiring force are played against each target in the target
array. This process is defired as a simulation replication. A
detailed technical description of the methodology employed during
one simulation replication is presented in paragraph six of this
chapter. A minimum of 25 simulation replications is performed
before the model attempts to produce an acquired target list.

During each replication, a stochastic determination is made stating
which targets are acquired and which targets are not acquired. The
purpose of these replications is to oxtablish a basis for estimating
the average size and compositio:. of an acquired target list. The
model keeps track of three acquired target list characteristics
(having two degrees of freedom) ~ver the replications; number of
armor/mechanized targets acquirad, number of other targets acquired,
and total number of targets ¢cquired. At the completion of each
replication (subsequent to the m’~imum 25), a check is made to see
if that replication has produced & :icar average acquired target list.

1-9
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Any acquired target list in which the number of armor/mechanized
targets acquired and total targets acquired are within plus or
minus 10 percent of the running average of these observables, is
~—-==—considered to be near average. If a replication is not acceptable,
the estimated averages of the observables are updated and a new
replication is begun. Once an acceptable replication bas been
observed, that replication is repeated for record and used as the
‘basis for generating an acquired target list for the 6-hour period.

(3) Acquired Target List. - The multiple acquisition
function and cTock time Eistriﬁition function appropriate to the
specific combat sample and time period, are applied against the
targets acquired in the record replication. A print record and a
punch record of the acquired target list is provided as output.
The punch record format is consistent with the input specifications
described for the Blue Artillery Model and the Red Artillery Model
used in the Nonnuclear Ammunition Combat Rates Methodology.

6. Acquisitior Methodology. - This paragraph describes the
methodology implemented by TAM to simulate the acquisition process
during each simulation replication. The methodology is stochastic
and each replication partitions the target array into two sets:

those targets which should be acquired one or more times, and those
targets which should not be acquired. The targets which are assigned
to the acquired set tend to be targets which are at greatest risk

of acquisition because of size, type, location, environment and
sensor characteristics, The description of the acquisition method-
ology is presented in terms of a type sensor located at or near

the forward edge of the battle area. This type sensor is assumed

to search across the FEBA in all directions up to maximum sensor
range. Suggested procedures for treating sensor types which do not
fit this description are contained in paragraph eight of this chapter.

a. Target Array Processing. - In each simulation replication
the model processes each target in the target array, one by one,
in the input order. As a target is processed, it is confronted by
the entire acquiring force sensor array. This process will make a
determination that the target should be, or should not be, acquired.
The data available for each target describes the target environment,
the target mobility, the range band in which the target is located,
the type and quantity of military equipment in the target, and the
number of troops in the target.

{1) Let be{1,2,...,16) be defined as the index of the
range band in which a target is located.

(2) Let Ex, ke {OPEN, WOOD, TOWN} be defined as the environ-
m2nt codes for a target, where Eyxe{0,1} and Ex = 1 implies that a
target is entirely or partially located in environment k.

1-10

{




- —-~sensors that cover a target, and the single element probabilities

(3) Let t>o0 be the number of troops in a target which

—-—-are at risk of detection.

(4) Let me{service vehicles, tanks and armored vehicles,
artillery, heavy weapons} be defined as the type military equipment
located in a target and let e >0 be the quantity of such equipment
in a target.

. b. Sensor Processing. - Each target addressed during target

processing 1s confronted by each sensor system type. The data

available for each sensor type describes the probability that line
---of sight exists from sensor to target, the expected number of

of detection for the sensor with respect to the type elements in
a target. The process described below is repeated for each sensor
type.

(1) Line of Sight Probability. - As many as five line
of sight functions can be considered by the model.

(a) Let s be the index which identifies the sensor
system type confronting a target.

(b) Let Lgp be defined as the probability that line
of sight exists from a sensor of type s to a target in range band
b, given that the sensor is located on the extersion of . perpen-
dicular from the target to the FEBA.

(2) Expected Sensor Coverage. - Expe f¢' sensor cover: ?
is defined as the number of sensors that are expe.ied to be closer
to a target than the maximum sensor range. Figure I-1 depicts the
analytical basis for expected coverage calculations for a type sensor.

(a) Assume that a target located in range band b is
at a distance Dy from the FEBA.

(b) Assume that type s sensors are umrormly placed
across the target array width.

(c) Let Ss be the distance that type s sensors are
set back from the FEBA.

(d) Let Rg be the maximum range of a type s sensor.

(e) tLet N be the number of type s sensors deployed
against the target array.

(f) Let W be the width of the target array.

I-n
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(g) Let Cuh be defined as the length of the chord
formed by a line parallel to, and a distance D, from, the FEBA,
and contained within a circle of radius Rg centered at a type s
sensor location.

Then Cg4j, is the measure of the width of range band b that can be
covered by one type s sensor. The magnitude of Cgp is given by:

9
Coh = 2 VRS - (D + S¢)° when R, > (Dp + Sq)

C = 0 ; otherwise,

sh

Let Aqh be defined as the expected coverage in range band b for a
type s senser, Then:

Ast, = Ng Cop/W

(2) Probability of Detectior. -~ The probability that one
type s sensor detects at least one troop, or at least one item of
cquipment, in a target, given line of sight and coverage, can be
calculated from the single element probabilities of detection.

(a) Lct Pspk be the single element probability of
detection for one type s sensor with respect to uvne troop in
environment k, range band b.

(b) Let Pghpk be the single element probability of
detection for one type s sensor with respect to one type m item of
military equipment in environment k, range band b.

Then we can define Pgy and Pgpp as single element probabilities of
detection averaged over the target environments as follows:

3 3
ooy = Z (psbk Ek) : Z Ex
Lk=l k=1
[ 3 3
Psib = E (Psmhk Ek) B Ex
L k=1 k=1




Defir P, as the probability that at least one troop in a target
will be detected by one type s sensor, given line of sight and
coverage. Define P, as the probability tha. at least one type m
iter of equipment in a target will be detected by one type s sensor,
given line of sight and coverage. Then:

P

s

ps.: 1-0 - Ps;mb)e

n

1- (1 -pp)t

where ¢ and t ire as dufined on page I-11.

treat target acquisition as a stochastic process have been defined
for each type sensor {expected sensor coverage, A.ps probability of
line of sight, L.,: probability of detecting one ar more items of
equipment, P.,» or troops, P.). Note that all of the input
characteristics thot vary from target to target are considered

in the calculation of the four factors, as appropriate. The
stochastic process described below is applied for each sensor

type against each type in the array.

¢. Simulat:ng Acquisition. - The four factors necessary to

{1) Let A, = x.y imply that expected sensor coverage is a
real number read as x decimal y. Define ng = x + 1 as the maximum
number of type s sensors that cover a target.

(2) Let Gij(n,zi,q;) define a stochastic process (or game)
which is iterated n times. Each iteration is performed as follows:

(a) Draw a variate z; from the rectangular distribu-
tion; that is, define z;eR(0,1).

(b) If zy>q;, set Gj = 0. If z;<q;, set Gy =1

(3) Define the results of the stochastir. process G; as a
vector (9,.9,....9,) where g.€{0,11.

Target acquisition in TAM is defined by two stochastic processes,

m m m
G;(n_,z;.6;) and G;(n ,2{.q;), whero:

q; = P.Lp[V - (i-1)/n,] when i < ng

m

Gi = Pymbsnll - (1-1)/ng] when 1 < ng
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n
3
)

q; = yPl [ - (i-1)/n.]  vhen i = ng

15

q; = Pl [0 - (i-1)/n.] when t = ng

That is, ng distinct type s sensors are played against the troops
and eqipment in a target., The first n.-1 such sensors cover the
target with probability 1.0. The f1rst one of these ng -1 sensors
is closest to the target and has the highest probab1l1ty of line of
right. All other type s sensors that cover the target are succes-
sively farther and farther from the target and have successively
lower and lower probabilities of line of sight. The n,th sensor
has the lowest probability of line of sight and has a probab1l1ty
of coverage of y<1.

d. Acquisition of Targets. - Subsequent to the stochastic
process for all sensor types, a determination is made whether
acquisition occurs. If the i g;>0 or the I g7>0 for any sensor
type, then one or more senscrs have detected one or more troops or
items of equipment in a target. If one or more troops or one or
more items of equipment have been detected during the stochastic
process, acquisition is assumed to occur. When acquisition does
not occur, processing transfers to the next target in the array.
When acquisition occurs, the record of acquired targets is updated.
Processing then transfers to the next target in the array, except
during the record simylation replication. The processes described
below apply only to targets acquired during the record replication.

e. Acquired Target Definition. - Data concerning the actual
target size and composition {type and quantity of troops and
military equipment) i5 available to the model. This paragraph
describes the process employed by the model to estimate the size
and composition of an acquired target, given the limited informa-
tion provided by the acquisition.

(1) Type of Elements Detected. - The model identifies
each sensor type which has detected one or more troops or items of
equipment. For each such sensor, the operating single element
probabilities of detection at the time of acquisition (P, and

Psmb) are modified to account for the phenomena that the probability
of detecting more elements, once one element is detected, is

greater than the single element probabilities of detectinmn. The
modified probatilities, P% (for tryop detection) and Pg, (for type

m equipment detection), are compu.ed as:




Py = .75 Py, + .25
Pam = <75 P + .25

For each sensor type that has aetected troops or equipment in the
target, the model estimates:

_ (a) the number of items of equipment ot type n detected,
if equipment or troops and equipment have been detected.

(b) the number of trocps detected if troops only have
been detected.

(2) Quentity of Elements Detected. - The estimates made
for each type acquiring sencor is based on drawing a binomial variate.

(a) Let z = B{(j,p) be an integer variate representing
the number of successes which occur in a series of j Bernoulli
trials, each trial having probability of success p.

(b) Define Q; and Qsm as the quantity of troops
detected and the guantity of type m items of equipment detected,
respectively.

Then, either Q;, or Q., is determined stochastically for each
type s sensor, as follows:

Qe = Maximum [l;B(q,P;m)]
Qs = Maximum {];B(t.P;) ]
(3) Estimation of Target Size. - The target force

characteristics input data includes descriptions of the type and
quantity of military equipment, and the quantity of troops, typically
found in targets, for three organizational sizes (small, medium and
large). This data also includes typical radii for such targets.

The model estimates the radius of acquired targets using the data
provided by the sensor type which detects the greatest quantity of
elements.

(a) Let Q, be the largest quantity of type m equip-
ment detected by any of the acquiring sensor types,

(b) Let Q be the largest guantity of troops detected
by anv of the acquiring sensors.
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(¢c) Let B(j,p:h) be the probability that h successes
occur in B(j,p).

(d) Let Mam,0efl,2,3,) be the expected number of
tvpe m elemenis in a unit with organizational size oc{small, medium,
large; respectively). Let f5,02{1,2,3}, be tha2 expected number of
troops in such & unit,

(e} Let F,(o),0e{1,2,3}, be the typical radius of a
target with type m equipment, organizational size o. Let F(o),
oe{1,2,2} be the typical radius of a target described as having only
troops, organizational size o.

(f) Define P(o) as the probability that an acquired
target has organizational size vu.

If Qp >0, a target size estimate will be based on equipment detected,
as follows:

*

P(()) = B(Mum7pﬁm:0m) 0= {],2.3}

If Q, = 0, a target size ostimate will be based on troops detected,
as follows:

P(c) = BU1,,Po:Q) ¢ o = {1,2,3)

The size of the target is selected to be the most likzly size,
given the number of elements detected. Let ce{1,2,3: be the value
of ¢ which re;ults in the greatest value for P(o) The target
radius is estimated to F{c) if type m cquipment was detected, and
F(c) if only troops were detected.

7. Acquired Target List. - The record replication of the target
acquisition simulation process is a list of the specific arrayed
targets which will be acquired one or nore times during a 6-hour
period. All that remains te produce an acquired target list for

the 6-hour period is to determine how many times each such target

will be acquired and at what clock time each acquisition will occur.
The process employed by TAM to perform thesc tacks i< described below.

a. Multiple Acquisitions. - The combat sample input data
includes a1 multiple acquisitior. function for each 6-hour time
per-iod.

(1) Let N be the number of targets acquired during the
record replication for the 6-hour time period.




(2) Let F be the multiple acquisition function fcr the
6~hour time period. Fisje{1,2,...,10} is defined as the fraction
of acquired targets which should be acouired 1 times,

(3) Let Ty,ie{1,2,...10}, be the number of targets that

should be acgquired i times. Let T* be the total number of 2CqQui-
sition events that should occur in the 6-hour time period.

Ti=NF1 1= 1,10

i=1

(1) The frequency of acquisition factors are randomly
assinqned to the acquired targets, with certain exceptions. These
exceptions are intended to cause multiple acquisition to ozcur
only for those targets most likely to be acquired more than once
in a 6-hour period.

(a) Targets acquired only by phote or infrared
reconnaissance are not considered for multiple acquisition.

(b} Targets acquired only by Tong range patrols ar2
not considered for multiple acquisition.

(¢) Targets in range band 16 are not considered for
multiple acquisition,

b. Clock Times. - Once the Tist of acquired and re-acquired
targets has been generated, the list is shuffled to produce a
random order 1ist. 7The shuffled 115t is taken to be the order in
which the acquisitions occur during a 6-hour period. One clock
time is drawn out of the appropriate input clock time distribution
function for each target on the 1ist. A total of T* random times
are arranged in order of increasing clock time and assigned; one to
each target on the 1list,

8. Treatment of Sensors. - The methodology applied to each sensor
type during a simulation replication assumes each sensor 1s located
at or near the FEBA. Methods which are suggested to play other
types of sensors are described in this paragraph, Each such sensor
requires adjustment of the input data,

a. Moving sensors which penetrate the target array can be
played. For sensors such as vertical photo or infrared, probauvility
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of detection is not a function of range band (distance from the
FEBA). The expected sensor coverage in each range band can be
calculated if one knows the number of sorties (Sp) in a 6-hour
o0t the arca covered in @ range band by one sortie (A,), and
e @rea contained in the range band (Af). In such a case:

Agp = SbAb/ Ab

Probability of 1ine of sight is not normally a factor for such
sensors. Therefore, a line of sight function must be included in
the inputs which indicates unlimited line of sight., If such a
sensor employs side looking imagery, a 1ine of sight functiun
appropriate to the operational altitude of the sensor must be
included in the inputs. Finally, sensors which penetrate the
target array at ground level (such as patrols) can be treated in

a manner similar to that described above. Probabilities of detection
and line of sight for the range bands in which such sensors operate
should be based on short ranges. This assumes that -uch sensors
can maneuver within their areas of oprration to find targets which
would otherwise qo undetected.

t. Moving scnsors which operate paralle) t, ihe FEBA
can be played. Probabilities of detection appropriatc to the
sensor and line of sight functions appropriate to operational
altitudes are required. These probabilities should be related
to the range bands. Covercge calcuiations should be based on the
number of sorties and the traction uf each range band covered per
sortie.

c. Sensors which require that special conditions (not para-
meters in the inputs) obtain in the targets, can be played, but
require model modifications. Subroutine ADJUST 15 called by the
model during that phasc of the logic when specific sensor protabili.
ties of detection are being set for play against a specific target,
Infornation containing sensor type, target characteristics and
envirormental conditions, are available during calls to the subroutine.
Mcdifications to the subroutine which csuse the program to sense
target sensor and environmental conditions, can be used to cause
zero probabilities to be returned to the main y»ogram. Conditional
senses included in the documented version of TA') are described in
Table 1-3. Sensors which do not depend on 1in. of sight, but which
do requiie probability functions not otherwise covered in the inputs,
can use the input specifications for 1ine of sight functions as a
vehicle to input these other functions. Ong of the "line of sight"
functione mi7%t dascribe the probability that artillery units are
tiring. Thi« sunction can be used by counterbattery radar sensors,
in place of a 1ine of sight functinn, q
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TABLE 1-3, Base Case Sensor Limitations

Code Sensor type Conditions required for play
2 Movement radar Moving targets only

3 Movement radar Moving targets only

4 Light observation Daytime orly

helicopter Stationary targets only

5 Photo reconnaissance Daytime only

6 Infrared reconnaissance Nighttime only

7 Patrols Statfonary targets only

8 Counterbattery Artillery targets only

d. Factors such as operational maintainability and readiness
Timitations should be considered for all sensor types. Percent
avatlability factors which are applied to the expected sensor
coverage functions directly impact the acquisitions of targets.

9. Qutputs. - After a 6-hour period has been simulated, the
modeY produces two records. The first 1s a card punch file of

the acquired targnt 1ist. This file is consistent with the input
specifications for the Target/Event Deck described for the Blue
Artillery Model and the Red Artillery Model. The second record fis
a printer listing of the acquired target 1{st and a sunmary which
presents an analysis of the input array and the acquired target
Yist, by target category and size. Sample outputs are presented
in Chapter VI,
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1. Standard Size and Radius Decké/

Columns Variable Datz Description Format
1 J Combat sample activity level n
to which this card applies
(153s4)
2 K Size of unit to which the 11

data on this card appliesg/

3-6  JTS2(J.K.1)Y  Average number of elements 14
type one in a size K target
at activity level J

7-1G JTs2(9,K,2) Average number of elements 14
type two in a size K target
at activity level J

23-26 JT52(J,K,6) Average number of elements 14
type six in a size K target
at activity level J

27-30 na Not used 4x

31-36 ATRGR(J.K.I)QI Average radius code of a size 16
K target, activity level J,
described as having element
type one

61-66 ATRGR(J,K,6) Average radius code of a size 16
K target, activity level J,
described as having element
type six

a/ This deck must have 12 cards. These 12 cards are divided

Tnto four subdecks having three cards. Each subdeck carries data
for one of four combat sample activity levels (for example; delay,
defense, inactive, attack). Subdecks can have zero entries if

the run does not address all four activity levels. Each subdeck
has one card for data for each of three target sizes (see b/ below).

b/ The mode) will estimate one of three sizes for acquired
targets (these three sfzes might be specified as platoon, company,
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battalion, for example). The user specifies K on each card to

indicate which of the three sizes applies to tle Jata on the card.

¢/ See note d/ in the Target Array Deck input specifications for
an explanation of element types one through six.

d/ Radius codes for ta-cet sizes are integers i = 1,2,...N which
map radii 50 meters, 100 meters, ..., SON meters.

111-3




2. Indicator Card!/

Columns Variahle Data Description Format
1-4 INDER(1) Line of sight function code 14

applicat.le to sensor type one

5-8 INDER(2) Line of sight function code 14
applicable to sensor type two

29-32 INDER(8) Line of sight function code 14
applicable to sensor type eight

a/ This card carries a code for each of the N28 sensors played
in the simulation. The code, C = 1,5; for a sensor states which
one of the five line of sight functions in the Line of Sight
Probability Deck is applicable to that sensor.
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3. Range Parameter Cardgj

Columns “ariable Data Description Format

1-5 RANGE(1) Cut off distance of range F5.0
band one (kilometers)

£-10 RANGE(2) Cut off distance of range F5.0
band two (kilometers)

71-75 RANGE (15) Cut off distance of -ange F5.0
band 15 (kilometers)

a/ This card specifies information which defines range bands
measuring distance from the fcrward edge of the battle area (FEBA).
Subsequent input decks (probability of line of sight, coverage,

and detection) are parameterized as a function of distance from the
FEBA. This input card defines the 16 range tands to which the
subsequent inputs are related. 'fhe model assumes that range band
one extends from the FEBA to RANGE(1) kilometers from the FEBA.

In general, range band I extends from RANGE(I-1) kilometers to
RANGE(I) kilometers from the FEBA. Range band 16 extends from
RANGE(15) kilometers to the rear of the ta.;et array.

It
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A. Line of Sight Probability Deck®/

Colurmns Variable Data Description Format
1-2 PSIGHT(I,1) Probauility of line of sight F2.2

in range band one

3-4 PSIGHT(i,2) Probability of line of sight F2.2
in range band two

- - Ameceoneces |  CTeecsrTeomsachaevwececeavevesowe - —e--

31-32 PSIGHT(1,16) Probability of line of sight F2.2
in range band 16

a/ This deck contains five cards. Each card carries 16 point
entries of a probabiiity function. The user might specify five
different line of sight functions tn be used by various sensors.
For example, functions one through five might be specified as
probability of line 01 sight for:

Function Description

1 Observer (or sensor) at optimal
vantage point

2 Observer (or sensor) at typical
weapon position

3 Airborne sensor at 1,000 meter
altitude

4 Line of sight infinite

5 Other function

Functions not mentioned on the indicator card can have all entries
zero. The function described as "line of sight infinite" can be
used by sensors (such as counter battery radar) where Yine of

sight is irrelevant. Other function impiies that a probability
function other than lire of sight can be entered in the deck.
Counterbattery radar, for ~xample, is independent of line of

sight, but is a function ui the probability that a target is firing.
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5. Expected Coverage Deckej

Columns Variable Data Description Format

1-4 PCOVER(I,].K)b/ Expected number of sensors F4.0
of type I, in range of
targets in range band one,
given combat sample type K

5-8 PCOVER(I,2,K) Expected number of sensors F4.0
cf type I, in range of
targets in range band two,
given combat sample type K

- - - m memeem.--- LR R e - -

61-64 PCOVER(1,16,K) Expected number of sensors F4.0
of type 1, in range of
targets in range band 16,
given combat sample type K

a/ This deck consists of at least eight subdecks, one for each
sensor type played in the simulation (see rote &/ of the
Frobability of Detection deck for discussion of the base ¢ se
eight sensor types). Each subdeck contains four cards. The data
on each card in the suhleck presents expected cuverage by a sensor
type at one of four combat sample activity levels. For example,
activity level one (K = 1) may be defined as delay. If a particu-
lar sensor of the base case eight sensors is not being employed,
its four card subdeck should have all zero entries. If a simula-
tion run will address less than four combat sample activity levels
(entered in variable JACT on each Combat Sample Day Healitn Card
in the runstream) those cards in earh sensor type subdeck that

are not needed chould have all zer: :ntries,

b/ FEach entry expresses the expocted number of sensors in range
of a terget as a functicn of range, sensor type and combat sample.
See Chapter I for discussion of computation of expectad senscr
coverage (formula for Ag, in paragraph 6.b.(2)).




6. TIrobability of Detection Deckséjg/

Colunns Variable Data Description Format

1-2 SREL(1,J,1) Single element probability of F2.2
detection for sensor type I
detecting element type J
located in range band one,
given coverage, line of sight
and terrain type (open, woods,
town)

31-32 SREL(],J,16) Single element probability of F2.2
detection for sensor type I
detecting element type J located
in range bard 16, given coverage,
line of sight and terrain type
(open, woods, town)

a/ There rust be one deck for each of the N 28 sensor types played
in the simulation. The user must assign data decks for the base
case cight sensors, consistent with the following instructions:

Sensor type one must be the forward observer. Probabilities
should be for daylight conditions. The model reduces the input
probabilities by one-half for night periods.

Sensor type two must be a movement detection radar. Probabili-
ties should assume the element is moving. The model does not play
this sensor against stationary targets.

Sensor type three must be a movement detection radar. Sensor
type two instructions also apply to sensor type three.

Sensor type four must be an observation aircraft operating
from the frie~dly side of the FEBA. Probabilities should be for
‘aylight coriitions. The model does not play this sensor in night
periods.

Sensor type five must be a photo reconnaissance sensor. Prob-
abilities should be for daylight conditions. The model does not
play this sensor in night periods.

Sensor type <ix nust he an infrared photo reconnaissance sensor.

Prebabilities should be for night conditions. The model does not
play this sensor in day periods.
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Sensor type seven must be patrols (short range or long range).
Probabilities should be for daylight conditions and should not
vary with range. Probabilities for range bands in which patrols
are not played should be zero. The model reduces the input prob-
abilities by one-half for night periods.

Sensor type eight must be a counterbattery or countermortar
sensor. Probabilities should assume the target is firing.

If the user does not wish to play one or more of the base case
eight sensors, the probability entries in the appropriate decks
should be zero.

b/ Etach Probability of Detection Deck has six subdecks. Each
subdeck has thrze cards which contain probability data for the
sensor with respect to the six target element types (described

in note d/ of the Target Array Deck input specifications). The
three cards in the subdecks contain probabilities for the clement
in each of three environments: open, woods, town.
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7. Combat Sample Day Heading Cardéf
Columns Variable Data Description Format
1-40 WORDS(1) Heading desired to identify 1044
output
4145  IPERD(1)Y  Enter seed if simulation of 15
0000-0600 hours is desired
46-50 IPERD(2) Enter seed if simulation of 15
0600-1200 hours is desired
51-55 IPERD(3) Enter seed if simulation of 15
1200-1800 hours is desired
56-60 IPERD(4) Enter seed if simalation of 15
1800-2400 hours is desired
€1-65 JACT Znter activity level code I5
1, 2, 3, or 4

4/ Runs may be stacked by successive sets of Combat Sample Day
Heading Cards, Acquisition Clock Time Distribution Decks, Multiple
Acquisition Distribution Decks and Target Array Decks.

b/ A seed is a five digit odd integor not divisible by five. It
15 used to begin a sequence of pseudorandom rectangular numbers.
IT simulation of 2 particular period of the day is not desired,
enter bbbbp in lieu of a seed.
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8. Acqui -«tion Clock Time Distribution Decka/
Columns Variable Data Description Format
1-3 TIME(I,Y) Fraction of total acquisitions F3.3

in period I which occur during
the first 15 minutes

4-6 TIME(I,?2) Fraction of total acuisitions F3.3
in period I which occur during
the first 30 minutes

- - L e L R R R L L R R R R - -

67-69 TIME(I,23) Fraction of total acquisitions F3.3
in period I which occur during
the first 5 hours 45 minutes

a/ This deck must have four cards; one card for each of the four
six hour periods of a combat :ample day. Each card contains the
ordinate of the cumulative ¢i<tribution ¢ frequency ov acr *isition
events during a particular s.x hour period. These ordinat . should
be taken at points 15 minutes, 30 minutes, ..., 5 hours 45 minutes,
into the six hour period. This yields » total of 23 entries. The
model sets the value of TIME(I,24) equal to 1.00 for all I. The
user should override the F3.3 format and enter 1.0 if he wishes to
close the distributijon short of the last (24th) 15 minute interval.

111-1
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9, Multiple Acquisition Distribution Deckd/

Columns  Variable Data Description Format
1-5 FREQ(I,1) Fraction of acquired units F5.0

which will be acquired once
in a six hour period

6-10 FREQ(1,?) Fraction of acquired units F$.0
which wil] be acquired twice
in a six hour period

46-50 FREQ(1,10) Fraction of acquired units F$.0
which will be acquired ten times
fn a six hour period

a/ This deck must have two cards The first card contains date
for night six hour por lods. The second contains data for daytime
six hour periods. Each card specifics the fraction of acquired
units which will be engaged N times, N » 1,10, The sum of the
entries on a card must obvinusly be 1,00,
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10, Targat Array Deck?

Columns Vai lahlg Daia Description Foowt
.4 nes™ four digit target fdentification 14
numbar greater Lhan O and less
than 4,000
G-10 1000RY/ Six digit coordinates of target 16

location without quadrant or
grid square designator

A JENVO Enter "1" {f target s a1l or N
partially in the open. Enter
"B otharwlse

12 JLNYW froe "1 4t target v a)) or n
partially {n the woods. [nter
"#" ylherwise

1) JLAVY Lntar "1 41 Ltargat s ol or N
pavtially 1n a town, Lnter
“B" otharwise

14 JHOI Lntar "1 4f targel s persfvtont, 1)
Enter 7" 11 target s fleeting

1L 1ICATY 1arget categury code 12

1770 JILUA Nistance from the Laryet to the 14

Yeading adge of the opposing
force expressed fn hectoms urs

21 Jryel Tyl edumants at risk to ﬂfQU1' n
piL1on other than troops =

ev-24 JILR Number of troopy et risk to 13
suyuivition

24-20 ML Number iavents of type JIYPL 12
ol risk 10 acquistiion

2721 IOOB(!)“/Q/ Numbgr ot troops st ‘fuk Lo A
artillury fire

3031 100B(2)Y%  Number uf Lanks 8t risk to 17
artillary fire

1
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Columns  Yariable Data Description Format

32-33 1rapt/ Target radius code where 12
TIRAD » 1,10 maps target radid
of 50 meters, Y00 meters, ...,

6500 maters

36-35  1006(3)%% Number of elements of type Aj 12
at risk to artillery

36-37  1006(6)Y  Number of elemunts of type Ag 12

at risk to artillary

@cmre = 2 meswees AssBEBRSYNPRSHEEAREGER SO RAERND (& X4 -e

68-69  1008(20)"/% Numbar of elements of type Agp 12
at risk to arti)lery

8/ This dack contains one card for each target at risk to acquisi-
tion, Since the modo) fs designed to sddrase o static erray, the
targets should be described (n that condition in which 1t 13 most
Yikgly to be acquired. Yhe last card in the deck must have a "9"
punched {n columns ) through 80,

b/ Thiv data {8 nul used Ly YAM, 1t {3 pevsed through the mode)
for subsequent use hy models which usy the outpul evyuired target
115t 8% nput,

¢/ Tnis data arrey permits trensmission through the mudel of
target tnventuries of troops, tenks and Y{ other ftems of equipment
(Age Agovvs hpg) for cach target,

a9/ The mode) racognizes ¢ . ., - ¢ of clemants (equipment), The
doscuription and code numbe- of thowe efr typas are:

Llgnont kode
Troops In combat ynits )
Trucks, vans, sorvice vehicley ?
Tanky, armored vehicing )

ArtiVlary, miusiles, morters: subject to
counterbdltary or countermortar devices

Yroops 4 nonceahat unity b
Heavy wieapons not Includud above

11114




The user must specify one of the above codes for each target. The
code sulected should be for the type element which best describes
the element most likely to be detected, other than troops. The
mode) always attempts to acquire troops in addition to the specified
type clemant. Codes "1" and "5" should not be specified for a
target unless troops 1s tne only detectable element type.
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11. Run Stop Card

Columns Variable Data Description Format

1-80 JACT Enter a "9" in each column 1615
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TARGET ACQUISITIGN MODEL

CHAPTER [V
CICTIONARY OF PRINCIPAL VARIABLES
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Variable

ATRAD

FTRGR(4,3,6)

BAND
CUMA
CUMB
CUMTOT

D
DEROB(20)

M1

FMT

FREN(2,10)

IAD

ICATY
ICOOR

IFREQ(10)

IN

Type
INTEGER

INTEGER

ALPHA
RCAL
REAL
REAL
REAL

I"EAL

REAL

REAL

INTEGER

INTEGER
INT '_‘arf.l'\

INTEGER

INTEGER

Definition
Variable computed as 100 times the
target radius code plus the esti-
mated target
Typical radius (code; of a target
described as havinc elements type
K, unit siz2 J, at combat sample
activity level 1|
DATA to 6HDRANGE
Sum of JENVO and JENVT
Sum of JENVO, JENVW and JENVT
Saine 35 CUMB
Constint set to 1.00
Probaiy ity of acquisition for the
Ith <ensor that detectad ot least

e 7~ oanent

A eroc: number nf nonarmor targets
atguirzd over the replicaticn,

Average number of armcr targets
azquired over the replications

Array containing multiple acquisi-
tions distributions: sce input
spacifications

Disc 3ddress of target array data
Target category code

Target coordinates (not used by
TAM?

Array containing the number of
acquired targets which will be
acquired I times

Device code of the card reader
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Variable Type Definition

INDER(20) INTEGER Array containing line of sight
function code for sensor type I
(see input specifications)

10 INTEGER Device code of the line printer
1008(20) INTEGER Array used to transmit input
inventory of element type I (not
used by TAaM) ]
1
Ip INTEGER Device code of card punch ‘
1IPERD(4) INTEGER Array containing input random i
seeds (see input specifications)
IRAD INTEGER Target true radius code
ITARG(1000) 1. 7EGER Array containing an ovdered list |

of the identification numbers of 1
the target acquired on the Ith
lire of the acquired target lict

ITIME(1000) INTEGER Array containing the clock time of
occurrence of the Tth acquisition

JACT INTEGER Code number of the combat sample
array beinqg addressed in the
current s’s:ilation

JENVO INTEGER Open eavironment code

JENVT INTEGER Town environment code

JENVW INTEGLR Woods environment code

JFEBA INTEGER Distance from the target to the |
FEBA in hectometers

JMOB INTEGER Target dwell time or mobility code

JMOST INTEGER Index of the sensor which has

detected the most elements in an
acquired target

INEL INTEGER Number of detectable elemeats in <
a target
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Variable

JPER

JSEED

JSEN(20)

JTARG

JTIME

Jl iR

J152(4,3,6)

JTYPE

KAD

KIX

KKKK

KLGP

KNEL

Type

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

INTEGER

INTEGER

INTEGER
INTEGER
INTEGER

INTEGER

INTEGIR

[NTEGER

THTEGER

Definition

Number of detectable troops in
2 target

Upda*ed random seed

Array containing a list of the
sensors which have detected a
specific target

Estimated number of elements in
an acquired target

Six hour period of the day for
the current simulation

Target identification number
(not used by TAM)

Number of target elements K
typically found in a unit of size
J at activity level 1

Type element 1ikely to be detected
in currea’. target

T:m of day code for current simu-
ta:ion

Disc address of information about
the acquired targets

Code used to indicate that non-
trcon elements have not been
Jetected and that troop detection
should be simulated next

Minimsn replicatinns 'remitted
{set t~n 75 in the mcdel)

Namber 0f «(Hserved t.anks and
armored vehicles in an acquired
target

Number of :anks and armored
vehicles in acquired targets in
v'h'ch at “nrast one tank or armored
veaicle has been observed
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Variable

KOFF
KOUNT

KSEED

KSEN(20)
LIST(1000)

LSEED

MSEN

N
MACQ

NSRDET

NINF

NOSEN

NSEN

Type
INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

INTEGER
INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

Definition

Cutoff code to indicate that the
previous replication is acceptable
and shoyld be re-run for record

Total number of acquisitions
occurring in a six hour period
(including multiple acquisitiuns)

Random seed used only in the
record replication

Number of elemc .s of a type
detected by the Ith detecting
sensor

Array containing the identific. =ion
number of the array units which
have actually been acquired

Value of JSEED at the start of the
current iieration

Code indicating whether an
observing or a remote sensor has
acquired a target

Current target range band index

Number of distinct targets
acquires¢ curing the current iteration

Number of elements of a type
actually detected in an acquired
target

Number of nonarmor units detected
during the current iteration

Number of cersor tvpes played in
the sirulz32» (set to eight in
t.00 mode?

Number of sensor .ynes that have
acquired & target
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Variable

NTHREP
NTNK

NUFX

NUMNUT(16)

PCAV
PCOV

PCOVER(20,16,4)

PF

PINK

PROB

PSHIP

PSIGHT(5,16)

Type
INTEGER

INTEGER

INTEGER

INTEGER

REAL

REAL

REAL

REAL

REAL

REAL

REAL

Jefinition

Counter index of the current
iteration or replication

Number of armor units detected
during the current iteration

Index which causes read of Target
Array Deck to occur onlv cuce per
Combat Sample Activity Lcvel Deck

Array where the Ith element is
equal tc !

Probability of detecting one
element, given line of sight,
coverage and acquisition

Attrited expected coverage across
the fiont

Expected coverage for the particular
sensor being simulated

Expected coverage by sensor [ of
a targel in range band J from
combat sample array K (see input
specifications)

Probability that a target will be
detected by a given sensor

Variable used to estimate the
range from the covering sensors to
a target

Average probability of detecting
one element, averagec over the
target environment

Variable whose value is the attrited
probability of line of sight for
a particular covering sersor

Probability ot line of sight,
function {, at range band J

-2
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Definition

Probability of detecting one
element in the open

Probability of detucting one
element in the woods

Probab:ity of detecting one
elemeri in a town

Probability that a target is
size one (small)

Proh:bility that a target is
si.e two (medium)

Probability that a target is
size three {large)

Pseudorandom re. angular variate

Maximum distance from FEBA for
range band I, in kilometers

Distance from a target te the
FEBA in kilometers

Array contusining the probabilities
of detecting one element by a
given sensor tfor elements in
environment I, range band J

Array containing input probabili-
ties of detection for sensor I
against element type J (see input
specifications)

Array containing clock time
distribution in six bhour period
1, 15 minute period J (see input
spe’ - “ications)

DATA to 6HbTOTAL

Total nonarmor targets acquired
over the replications

Variable Type
PTI REAL
PT2 REAL
PT3 REAL
Xl REAL
PX2 REAL
PX3 REAL
R REAL
RANGE (15) REAL
RFEBA REAL
RREL(3,16) REAL
SREL(20,6,48) REAL
TIMF(4,24) REAL
TOTAL ALPHA
™Y REAL
V-7
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Variable

TOTT

WORDS(10)
X
XXX

Type
REAL

ALPHA
REAL
REAL

Definition

Total armor targets acquired over
the replications

Array containing input heading data
Pseudorandom rectangular variate

Pseudorandom rectangular variate
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TARGET ACCHISITION MOCEL

CHAPTER V
SAMPLE INPUTS LISTING
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1. General, - Thic chapter cuntains a complete set of sample
inputs which may be used as a program run test deck., Note that the
11sting contains comments which begin with asterisks {n card col)-
umns one through five. These comments are not part of the actua)
sample inputs. The user should refer to Chapter 111 for d' .ailed
input specifications. The following explanations are provided to
assist the user in interpreting the situation simulated in the
sample deta.

2. Explanation of Lample Inputs

a. Standard Size and Radius Deck. - The target force has been
analyzed and 1t has been decided to describe target sizes ac efther
platoon, company or battalion. The first card in the deck states
that for combat sample array one (acquiring force delays), smal)
\argets (platoons) described a~ having element type three (tanks,
armor), typically have four st 1 elements. These targets are
normally in a 50 meter radius area. The last card in the deck
car~ies similar inTormation for large targets (battalions) in
comuat sample array four (acquiring force attacks).

. Indicatc.: Card. - Sensor one §s subject to ling of &1
func.fon one (the catry in column f2r §s "1"),

C. Ra.ge Parameter Card. - The rsnge bands to which subssquent
data applies are: band -.ne from FLBA to 100 meters, bard two .rom
100 met=rs to 200 meters, ..., band 1¢ from 15 kilometers to rear
or tov i o array.

d. Line of Siyht Probability Deck. - Five Yine of sight ‘unctions
are presented. The probab{V{ty of Tine of s1ght from an observer
(or sensor) at ground level to a target element at ground level
within range ban¢ one (100 metsr) 14 .66 (the entry in columns -2
of card one 1< 66),

¢. Expected Coverage Deck, - The dect 1.4 etght subdecks of
four cards each. The Tast three cards in each subdeck a1 e zcro
because the run only calls for activity level one (delay). The
t.rst card 1n subdeck on. carries expected coverages for sensor one
(vorward observers). The expected coverage for this sensor type
in range band four is 2.2 (the fourth entry on th2 card s 2.2).
This means that the range and density of this type sensor 1m?11es
that on the average, a target locate. {n range hand four will be at
risk of detc~tfon by 2.2 sensors of .'.,s type,

f. Probability of Detection Decks - There are eight 18 card
such decks 1n the  ample,” The f7-5t three cards in the first deck
carry 16 range dependent probab.lities of detection for forward
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observers detecting elements type onc (troops) in the open, woods,
or town, respectively,

g. Ccombat Sample Day Headiny Card. - The heading includes the
asterisks, Only one seeﬁ Ts provided (97137), The seed ‘. entered
in the second five digit field, Indicating that on1{ the secund
time perfod (0600-1200 hours) 1s to be sdmulated. The Tarqet Array
D °k fnput should be simulpted using the data rclevant to combat

sample activity Jevel one (delay).

h. Acquisition Clock Time Distribution Deck. - The entries for
time perTods ono, three and four are z6ro [thu run will nol addres:
these time puriods). The first three digit entry on card two
directs that 3.7 percent of the acquisitions that occur wil) occur
during the first 15 minutes, The socond sntry implies that 7.9
percent will occur in the first 30 minutes. :

1. Myltiple Acquisition Distribytion Deck. - The entries for
hours of darknes: (33?3 one) arc 2éro because the run will only
address the morni:g (daylight) period. The second entry on card
two implies that 24,1 percent of the units acquired, will be
acquired twice.

3. Target Array Deck., - There are 772 individual targets in the
array. The tonth targel ‘has 1dentification number 10 (i1t need not
be 10). Target 10 {s located at coordinates 886276, larget 10 s
in tne open, 15 fleeting, and has a cateqory code of "1". Target
10 1s 16 nactometers from the FEBA and has principle elaments of
type three (tanks and armored vehicles). Target 10 has 120 troops
at risk of detoction and 13 tanks and armored vehicle:  The same
number of troops and vehicles are at risk to artillery. The target
1s 1n a 250 meter radius circle,

4. Rasults, - The Visting which results fromn executing the sampie

fnput deck 1. conta¥ned in Chapter VI, The user cannot expect to
duplicate thu run buceuse of the stochestic nature of the process.
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CHAPTER VI
SAMPLE QUTPUT LISTING



———

1. Gen.ral. - The sample output listing that tollows is based on

a run of TAM with the innuts exactly as specified in the sample in-
put lieting contained in Chapter V. The user will not be able to
repro e the run because of the stochastic processes involved. The
sampl Lutput is in three sections. The first section (see pages
VI-5 through VI-9) is a time sequenced list of the acquisitions
which occur during the 6-hour time period. This list is a line
printer output. The second section is a summary of acquisition
events (see page VI-10). The third section (see pages VI-11ff)

ts a listing of the card punch output of the acquired target list.

¢. Abbreviations

a. Acquired Target List tion. - Column headiny abbreviations
used in the section are:

(V) TIME: (Clock time t:at acquisition occurs
(2) TARG: Target identitication number

(3) COORDS: Target coordinates

(4) CT. Target category

(5) OWT: Open, Woods, Town codes

(6) M: Mobility code

(7) RFEBA: Target aistance in hectometers
(8) T: Type element detected

(9) NEL: Number of elements T in target
(10) DET: Nunber of slements T detectcd

(11) EST: Cstimated number of elements T in the targe

(12) RAD: Actual target radius (first digit) and est.nated
target radius (last digit)

(13) SENSORS: List of sensors wnich detecced the target

b. Summary Section. - The upper matris presents an analysis
of the input targe array by target category (column headings) and
by target radii ?ruw headings). The last row presents the distri-
bution of the targets in the array by 16 range bands (described by

user input). The lower matrix presents analogous data based on

-




the acquired target list. The data present 3 by categories -1d
radii includes multiple acquisitions of the same target. The data
presented by range band do not include multiple acquisition. The
user can conclude from the sample output that 97 distinct units
were detected. These detections resulted 10 238 acquisitions (and
fire missicn reques*s). The only abbrev . .tion used in the summary
is REP, which means replications performed.

¢. Card Punch Section. - The data presented in this section
has no headings. The interpretation of these data are outlined in
Table VI-1.

TABLE VI-1. Punched Data Output Format

Columns Data Description
1-4 Clock time acquisition occurs
5-8 Target identification number
9-14 Target coordinates
15-16 Target category code
17-13 Taryet environnent code
20 Target mobility code
21 Type element detected code
22-23 Target true radius code
24-25 Target estimated radius code
26 Detecting sensor code {(one for observed
targets; two otherwise)
27-29 (roops at risk to artillery
30-31 Tanks at risk to artillery
32-33 Equipment type three at risk to artillery
69-71 Number ~ observed tanks and armored vehicles
72-74 Number of tanks and armored vehicles in target

Vi-3
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3. Diagnostics. - it any of the target array inputs exceed the
constraints stated n the input specifications, the output will
be headed by a column of target identification numbers. The
numbers will refer the us2r to the specific target card which
contains unacceptable dat: elements.

id
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s TARGET ACQUISITION MODEL SAMPLE RURss REPS =

29

_IME TARG COORDS CT OWT M RFEBA T NEL DET EST _RAD SENSORS
601 902 335527 3 0101 4382 50 1 T 102 5

__603 812 336250 10 1101 210 2 41 ' 7_ 802 S
603 779 393296 12 010 1 260 2 18 1 7 302 5

604 162 24386 6 01C 1 1783 1C 1 _& 201 5 _
604 77C 350206 1S 106G 1 169 4 & 1 6 101 S
605 955 495333 10 110 1 349 S 195 1 26 401 5
608 750 370272 10001 1 2372 s ' 7 2025

611 72% 326306 }S 00} _ 244 Sy 3 1wl s
611 337 124184 6 11C 2 315 13 & 13 4C3 2

.612 709.29130% 12 001 1 2231 206 1 .20 101§
615 813 336354 15 11C 1 283 & 48 1 6 561 S
~815..30) -38221 .9 100 2 14 313 11 13 463 1 _
619 399 253403 12 001 1 2As 1 110 1 20 301 5

_B21_ 57944256 _1 100.2 __ 24 3 _14 _1le 40 SC&_1 . .
622 1&£8 1424% & 110 2 € 3 & 1 & 161 12

- 5227 w48 135359 100011 185 S S 1 2. 2C1 S
623 925 31647¢ 6 1101 379 &« 31 1 6 1801 S

. 623_ 943.422573 10 GOl )} 522 & 115 1 26 3C1 S
§25 330 246372 1S 1061 2%8 6 1 L 3 101 5

-622_ 97 1¢321 12.001-1 4152 16 L _._2__ 021
645 640 285099 6 10C 2 4 3 13 5 13 403 1

.64 _-920-183529 10.001 1 - 358.2 12 - 1. 1 2025 -
64 14 886284 1S5 100 1 236 3 3 3 1ul 1l

%48 92-967303 18103 1-. .78 6 1 -3 - 3 1011 —
648 68 220300 12 0161 1792 13 1 7 202 5

649 953 90632.10.Q01 13362 .99 1 7 502 & . __
649 57 94u2%6 1 100 2 26 5 14 14 4G 508 1

653 _966 498357 10 0G1 1 . 3732 .46 _ 1 T .302 5 _ ._
654 59 954250 1% 10C 1 2406 20 5 26 101 1
_B56.. 907 264656 1C .11G 1 . 10 & 125 _1_26 . 301.58 _  _
6S7 154 169211 1S 10C 1 76 1% 3 1017

—6SZ 471 .2:0303.35 106G 4 1758 S _63 _ 1 26101 S
658 60 194139 12 010 1 291 62 3 50 1011

658 66 9962%7 3 110 2 49 S 318 1 -8k 503 3
659 11 902267 1 100 2 14 3 13 13 13 SC3 1 2

—659. 733 4&D298 12 DGl 1 2921 156 1 20 3CL 5 — ..
700 €3C 287216 10 GIND 1 123 < 21¢ 1 26 303 7

100 3G7_ 82210 .9.21C .2 _ 31 3 1% . & 1% —_——
701 2 88729 1 Cl1C 2 233 13 3 13 S0% 1

701 2.86729¢ 1 0lG 2 . 2% 3 13 X 13 5031 .
701 970 461368 1C 11N 1 3RS & 427 1 26 TO1 S

S7C)1 711 303303 1S G110 jRe s 6 13 Ju) & _
02 66 996257 1 11G 2 43 5 118 1 9% 533 1

G2 188 14245 4 110 2 4% 3 & 1 & 101 1 2_
M2 1c¢ 398289 1 103 2 333 14 14 40 SUE 1 2

VI-5




703 980k 260201 15100 1 121 % e3___) _26 Ll . T7T.__ ____
70¢ 2 807234 1 010 2 23 3 13 3 13 5031

706 227116489 1% 1101 . 31s 4 4 1 & 201 %
706 20 901321 1 110 2 62 3 13 13 4«0 508 2

__ 1707 14 886284 }S 100 1. 23 6 33 3. 101 1
707 23 245%65% 11 110 1 49” S 407 1 26 1001 5

__706__ SR 333261 15.1Q00 1 .24 6 3 _y_ 3 _10112_ ____
706 €6 95z264 1 100 ? 1“3 13 13 13 503 2
700 83 939279 1% 1090 1 U3 6 1 1 3 1011

709 . 59 954250 1S 100 1 26 S 20 3 26 101 1 _ _
709 337 124184 K 110 2 351 3 13 4 13 &03 2

. 709 493 266341 1t 100 1 246 6 }.o0)_ 3 w1 s
710 318 9420% 1% 100 1 1l 6 1 1 3 101 1

710 _.196 991353 10 001 1 _ 133 S S6_ 1 26 1017 R
710 606 230107 9 010 2 22 3 13 3 13 s03% 1

710 395 202297 15 10C 1 169 6 1 1 3 1wl s
711 S6 952744 1 10C 2 18 3 13 13 13 503 2
711 11.902267 1 10C 2 Jle 313 1313 sU3 1 2
711 640 285099 5 100 ? 4 3 13 s 13 4031

111,304 S422¢ 12 Q16 i 2°1 .62 _ 6 50 1611}
712 606 230107 9 Q10 ° 23 13 513 503 1

_T713 0 .85 9232853 1 140 2 13 3 13 13 1} 2031 2. -
713 340 145189 6 100 2 ¢S 3 13 13 13 4031 2
713 437 264034 & 110 .2 31 3 .13 7 .33 .&403.2 . __
714 1 857307 1 Gl1Q 2 003 18 & 13 S03 1

..215 -_1C. 886276 1 100..2 .1l 3 .13 _13 13 Ssp3 12 3
717 83 9387/9 1% 10U 1 4t G 1 1 3 1011

~-718 --58-933261 15 1UG 1 - 24 6 3 3 3 _Q0r - .-
720 188  Ju2us 4 110G ? 4e 3 4 1 8 1011 2

..7208-- 186 - 14245 4 110 2 - 45 3 . & -} -—& -30} } 2- —
721 469 216299 15 10C 1 178 & 69 1 26 101 5

- FR2——-}3-9B89P9%1- I5 1BG-1— - 4F & - 30— 4-26—1i0F +—-
722 106 982312 e 010 i 92 v 4l ! 26 10l 7

- ¥P2-—1-8L¥07  } owly 2 - 30 3 k3 -0 -—%--5643 ¢ -- - -
727 152 39744 )0 ch)l ) 218 € T4 1 26 201 S

--F323 - 387 --8¥7216 04 110 2- 31 3 13 6 23 -583-2 —-—
723 274 3841) 10 111G 1 207 2wl 1 7 802 S

— 323 323 BeP63- i5-188—+—— BB + ——F —3—FH-F ———

724 2 867298 1 Jl0 2 23 3 13 3 13 S03 1
726 - 602191118 9 110 2 - 30 3 I3 + & 40} 2 — —-
726 123 49452 15 100 1 241 6 1 1 3 161 S
728. 973 123558 1. C0) 1 351 2 15 1 .1 <2u2 5 — ..
728 956 4%e3%¢ 1L Q10 1 3-C 2 &8 1 7 332 5
._728___&r. 893279 131001 .22 & 2. 2 . _1o)l 1y
728 1 B8%7307 1 C1C 2 I3 13 6 13 503 1
- 73} G4C 285399 € 103 2 — 45 3 A3 € 43 &3 1 - -
731 13 909291 15 10C 1 4] S 30 1 26 1C1 1
732- 388 87225 12 100 2 L4y 2 ‘e & 4 4L2 & — - -
736 47 893279 15 10C 1 22 6 2 2 3 1611
‘vl‘ﬁ




=343 - o}3 199427 -1C 180 -} -
743 339 2937601 16 101 1

27 b o—te—t—— 33—
48006 6 1 31001 S

- I4S .. 506-230107- 9-010. 2 .22 3-.33 3 13 503 1 .
45 47 893279 15 100 1 226 2 2 3 1011

%S 788 354333 1S 100 1280 6 4.3 3 J0lL S

746 302 S1208 9 110 2 103 13 13 40 0P 3
247 303 uB23% 8100 2 - 303 13§ 33" ,:_:
Tu8 480 306424 15 1001 331 . 1 1 3 1lul s
—I14B _.449.258322 1C.001 1 .-.219.5 . 56 --3-- 26 —201 .6
750 224 996288 12 010 1 7991 13 1 20 2027
. 150242 940406 15 100 1 .. 186 6 --1.. 1 -3 0} 5— - —
751 66 996257 1 11C 2 49 € 118 1 Y4 SD3 1
152 1847042 12 00) 1 __233.1.110_._1 20 201§
753 83 939279 1S 100 1 w36 1 1 3 1011
_7S4%. 177 130467 1S 21001 30106 1 1.3 . 101 S_
7¢S 265 9u6E467 1S 100 1 211 5 28 1 26 101 S
756 489 2742% 15 10C 1 2896 1 1 3 101 §
757 188 1424& 4 110 2 4 3 4 1 & 10112
7€9 236 980477 12 001 1 23R } 148 | 20 201 &
759 12 898289 1 100 2 533 14 14 ¢« sp8 1 2
803 606 230107 9 010 2 223 13 3 13 5631
-804 __ 1 .85%7307 1 QG 2 . 303 13 _e_ .13 ..503 \_ ____
805 11 902267 1 1G0 2 e 3 13 13 13 S03 1 2
805340 145189 6 J00 2 45 3 13 13 13 403 1 2
806 302 ©S1208 9 110 2 1C3 15 13 40 408 3
B0B . 10 886276 1 10U 2 15 3 13 1§ 13 S03 12 3
809 337 124184 6 110 2 I3 13 4 134Ul 2
. B10._f40.28S099 6. 100 2. S 3 1§  S__13._sQ3 1 _ ___
812 S6 952244 1 10U 2 18 3 13 13 13 SO03 2
..Bl2 607 227126 9 110 2 I3 13 1% 40 .s08 2 3
817 18 1424 & 110 2 4s 3 4 1 & 1011 2
..B18 267 919394 1S 10G 1 135S 4« & 1 & 10117 i}
821 &G 28509% 6 10C 2 4¢3 13 £ 13 603 1
- 822.-416-229748.15.100-3  '80.6 .. 1 _1 3 101 & _ . _
2% 82 281430 15 1001 3246 1 1 3 101 5
828 340 145189 & 106G 2 S 3 13 1% .13 403 § 2 . .
827 S5 923255 | 100 2 133 13 13 13 203 1 2
-83F —34-886284 1S 400 1 . 23 6 3 3. 3 401 1. -
836 10 885276 1 100 2 16 3 13 13 13 S031 2 3

-$38-- -2 867284 -3 010 o ——23-3 33 .3 13 S03 L

846 303 48235 8 100 2 303 13 8 13 503 2

645 426479384 15 160 1 - 235 6 ¥t - ¥ 16} 5
850 613 199127 15 100 1 226 1 1 3 1011

- 850 56 352744 + 100 2-- 38 I 13 43 503 2— -
8s2 18 904239 3 001 1 “4 2 1, 6 17 106 1

- BEF - 2 BEFR94 - 1- 818 P— 2} F- i3 3 -33—5E3-4—

906 £8 9332A1 1% 1060 1 24 © 3 3 3 1011
-1e] 2 2 867294 1 GIC 2 2% 3 13 3 13 583 1
911 370 188226 12 G061 1 1aC bb 1 zn 191 7
912 . £3 939279 1S 10U . 43 6 1 1 B S 05 A U
vi-7
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VI-8

913 307 871210 9 110 2 31 3 13 6 13 503 2

920 52 917382 _ 4w Q10 1 _98.S___4) 1 __2f 101 2.

933 40 285099 ~ 100 2 4s 3 13 < 13 403 1
.. 934 _.e06 230107._.9.010 2 .. . 3 13- 3 _13_5s03)

942 14 886284 15 100 1 DI Y 3 3 3 101 1
9448 R£13 199127 15 100 1 . .22 &__ .4 3162

%5 637 264094 6 110 2 31 3 13 7 13 403 2

948 303 4m23Ic B 100 2 30 3 13 8 13 503 2

949 66 996257 1 110 2 49 S 118 1 94 503 1
.983 )1 8%7s01 _1.Q)Q 2 303 _13__6 _ )3 031

963 606 230107 9 010 2 22 3 13 3 13 S03 1
._9c4 18.90%299 .3 001 1 __ 4&_2__19. _ 6 _11_ 104}  __

954 66 996257 1 110 2 49 S 118 1 94 503 1
954 613 199127 15 100 1 __ 22 6 _ 1 1 3 10}

956 $9 9S42%0 1¢ 10C 1 24 % S0 3 26 101 1
1000 4up 223432 10 010 1 293 2 26 1 _7__482 5 _ .
1001 14 886284 15 100 1 23 6 3 s 3 101 1}

1001 e13.199127 1¢ 100 .1 22 6 __Ll. )X _. 3.101 1 _ __.

1002 303 48235 8 13C 2 20 3 13 8 13 503 2
10G3 )4 880284 15_10C_ 1 . _ 23 @__3 8§ 3 1011 ___  _
1045 59 9542¢0 1% 100 24 S <G 3 26 101 1
1007 188 . 1424 4 110 2 4% 3 4 1.0 4,191 1 2 -
1008 465 100243 1% 100 1 67 4 6 1 & 101 8
1008 58 933261 1 100 1 24 6 3 3 3 101 1
1008 _ 12 8982779 1 100 2 33 3 14 14 40 sG8 § 7
10069 343 1664211 12 010 1 Tu 2 le6 1 7 161 7
1G10 14 8862Ra 1S 10T L «3 @ 3 3. 3§ 101 1.

1012 66 996257 1 1)tz 2 49 ¢ 118 1 9¢ 503 1
1014__ 640 _ 28509 610 2 45 3 _}3 _ &_ 13 __u403 1 __
1014 307 8721C S 11. 2 31 3 13 [ 13 Sy 2
.Qle . 607 227120 9 11G 2 31 3 13 13 4G, 508 2 3
1021 647 257146 12 0C1 1 RS 1 75 1 20 101 7
1027. 465 100243 1% 100 L qal 4 fa 1 . . & 101 a8 .. -
1033 11 962267 ) 100 2 1a 3 13 13 13 1 2
A034 )188. 14245 & 211G 2. 48 3 . A s 1011 ) 2
1037 10 886?176 1 162 2 16 3 ’., 13 13 503 1 2 2
1042 _wbS 1002643 1S .10U0 1 a7l 4 Ity 1_ & _ 101 A& .
1049 606 220107 9 010 2 22 3 13 3 13 s03 1
-10586- 302 S1208 9 111 2 403 13 13 40 408 .3 .

1100 S7T Su&25H6 1 16y 2 24 3 1¢ 14 40 508
—+108—- 44 802467 1. 1002 - 14 3 _13..13 .313_ss03.3} 2 . _
1102 66S 100243 15 CD 1 b7 4 [ 1 b6 101 8

1182 - 887307 1 010 2 it 3 15 e -13 503 ) - -
1103 1V 886276 & 100 2 16 3 13 13 13 &L3 3 - 3
13487 --613 199127 1% 110G 1 22 & Y i 3 1cr 3 - -
1108 605 230107 9 uIn 2 22 3 15 3 13 s0D3 1

13130 —86-996257 1 110 2 Ly & 118 1 -S4 . B33 ) — — -
1111 bbbt 100243 15 11U 1 67 4 a 1 6 101 8

l1E2 846 28€049 & 100 2 L& 3 13 < 13 4033 } -




1112 12 8987289 1 100 2 333 14 18 40 SO8 1 2
4113 -6B7- 227128 9 116-2-~ 3 -3 13- 15— 48 -508-2 3 —— -
1113 58 933261 1% 100 1 2406 3 3 3 1011

4113 - 28348236 —4 - 1882 —— 33 3 ——1F— 6—3F—5BF P ———
1114 465 100242 1% 100 1 €74 6 1 6 101 .

1118  -14-8B&284 15 180+ - 23 6 3. 3-- 310} ¥ — —-
1112 &7 9uu2se, 1 1GC ? 243 14 14 64U 508 1

1121~ 307 .- 87210 -9 1182 313 13 6—43- 503 2 -  —
1122 307 87210 9 110 2 313 13 6 13 503 2
4323 302 --%4208--9 1462 -~ -308-3 -1} 33— u0 4083
1127 1% 886284 15 10G 1 236 3 3 3 1011
-4+129--6R6-238167 -9 018 2 22 313 3--143  sg3¥ i --
1129 : J 145189 6 10C 2 S 3 13 13 13 U3 1 2
4-F38 - 314 -94205-15 100 1 36 1 L -3 W1 ¥ — ----
1131 5% 923283 } 100 2 133 13 13 13 203 1 2
413488 —j424E 4118 B HG-B om o f— e — 3G} B ——
1151 1s 886284 15 100 1 236 3 3 3 101 1

1132 - 59 956750 15 100 & 2¢ 5 20 3 26 161 )

1135 301 33221 9 108 2 1 3 13 11 13 403 1
1134._307 87210 9 ilC 2 313 13 o 13 503 2.
1134 302 51206 ¢ 0 2 103 13 13 40 «G8 3
213 707 191118 .9 ilG 2 19 30018 . 1 ._.% &0l 2 .
1136 .0 886275 1 100 2 1a 3 13 13 13 03 1 2 8
136 __20 201321 1 110 2 £2 3 13 13 40 08 2 . .
1137 83 933279 1% 100 1 63 6 1 1 3 101 1

1137 313 9420¢ 1S 102 1 i1 1 1 3 101 1 -

1138 11 902267 1 167 2 1 3 13 I3 13 5031 2
1138 . __14 #6284 1% 100 L. .23 & 3 .03 _3 1011 ____
1139 301 34221 9 100 2 1¢ 3 13 11 13 403 1

1139 318  942us 15 10C 1 316 1 1 3 1011 _

1142 640 285099 & 100 2 46 3 13 S 13 w03}

1143 302 51208 9 11C 2 163 13 13 4C 408 3

1143 83 934279 1% 140 1 “3 6 1 1 3 111

1144 11 9U2267 1 IGC 2 1 3 13 13 13 13 1 2

1165 302 <1208 9 110 2 123 13 13 w0 4G8 3

1145 307 87216 9 110 2 313 13 6 13 503 2
1146 __18.904299 3 401 1___ %4 2 13 & A7 _108 )1 __
11647 337 124184 6 110 2 3113 13 4 13 403 2

1148 318 94205 1% 10C 1 31e 11 3 11 _
1148 10 88626 1 1GC 2 16 3 13 13 13 503 1 2 3
1153 11 9022671 1 160 2 1¢ 3 13 131 13 sp3 12 .
1153 18 904299 3 CU1 1 46 2 19 & 17 106 1

1155  _%5 92325% 1 100 2. 13 %1 13 1} 13 20312 _
1167 602 191118 9 11( 2 105 1 1 & 4Dl 2

1153 301 38221 9 1CU 2 1« 3 1, 11 i3 s&u3 1.
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