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Estimating Characteristic Data of Target Acquisition Systems for
Simulation Analysis

Tae Yoon Kim' - Sang Woo Han - Seung Man Kwon

Under combat simulation environment when inputting the detection performance data of the real system into
the simulated object the given data affects the simulation analysis result. ACQUIRE-Target Task Performance
Metric (TTPM)-Target Angular Size (TAS) model is used as a target acquisition model to simulate the detection
ability of entities in the main combat simulation tool. This model estimates the decomposition curve of the object
sensor and output the detection distance according to the target type. However, it is not easy to apply the
performance of the new detection object that the user wants to input to the target acquisition model. Users want
to input the detection distance into the target acquisition model, but the target acquisition model requires sensor
decomposition curve data according to encounter conditions. In this paper, we propose a method of inversely deriving
the sensor decomposition curve data of the target acquisition model by taking the detection distance to the target
as an input. Here, the sensor decomposition curve data simultaneously satisfies each detection distance for three
types of targets: personnel, ground vehicles, and aircraft. Finally, the detection distance of various reconnaissance
equipment is applied to the detection object, and the detection effect according to the reconnaissance equipment
is analyzed.
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AErEle. ACQUIRE-TTPM(Targeting Task Performance
Metric)-TAS(Target Angular Size) E8|R 2, 29| &t
Aol A B4& gRsh=| AM-Erh(Lovell et al., 2019;
Vollmerhausen et al., 2004). 2 dEH o] 42 &
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Enter encounter environment condition
parameters

.

TTPM value calculation

'

Sensor decomposition curve data
calculation

'

Target acquisition probability calculation

.

Determination of detection range and
target detection level

End
Fig. 1. Target acquisition model algorithm procedure
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Table 1. Encounter environment condition parameters

Input parameter Unit Remarks
Observer N/A Unused
Sensor Name N/A
Target Name N/A
Target Side N/A Unused
Time Of Day N/A
Hour Of Day N/A
Sensor Altitude m
Target Altitude m
Season N/A
Background N/A
Weather N/A
Countermeasure N/A
Target Exposure N/A
Magnification N/A Unused
FOV(Field of View) N/A
Aspect Angle Deg
Target Posture N/A Unused
Clutter N/A Unused
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Define encounter environment conditions,
initial values and weights

v

Application of encounter environment
parameters to target acquisition model

'

Define the required detection distance Initial values, weights
and apply to the objective function change

v

Optimization of the objective function

!

Sensor decomposition curve data
estimation

Fig. 2. Optimization method procedure
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Table 3. Sensor decomposition curve data results

Type Database Optimization
T 1.49 -0.46
Ty -0.90 2.29
T 0.48 2.04
z, 4.10 35.6
Ty 0.03 -0.03
Zg 0 0.04
) Human 1.99km 1.99km
%T:::C‘;“ Vehicle 420km 4.99%m
Aircraft 7.42km 7.00km
Relative mean error 7.50% 0.23%
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Table 4. Required detection distances

Drone Day and Detection distance(km)
Type night Human | Vehicle | Aircraft
Battalion Day 0 0 0
Drone Night 0 0 0
Company Day 0 0 0
Drone Night 0 0 0
Team Day 0 0 0
Drone Night 0 0 0
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Table 5. Input parameters for personnel targets

Input parameters Data Unit
Sensor Name UAVDaySight N/A
Target Name IC entity N/A
Time Of Day Day N/A
Hour Of Day 1100 N/A
Sensor Altitude 400 m
Target Altitude 2 m
Season Summer N/A
Background Vegetation N/A
Weather Clear N/A
Countermeasure Benign N/A
Target Exposure Fully Exposed N/A
FOV(Field of View) Narrow N/A
Aspect Angle 0 Deg
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Table 6. Unit organization structure

Unit Core | High
Friendly | Drone robot | Reconnaissance ) )
force platoon | drone squad
Ist infantry squad 1 -
Infantry - 1y 5
2nd infantry squad | 1 -
platoon -
3rd infantry squad | 1 -
1st tank platoon - 3
. Tank
Opposing 2nd tank platoon - 3
company
force 3rd tank platoon - 3
Seni Anti-tank platoon - -
emor Mortar platoon - 3
unit
Tank hunter team 1 -
Total 43 4 12
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Fig. 3. Scenario input and simulation running
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