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Abstract The upcoming warfare will be network-centric warfare with the acquiring and sharing of
information on the battlefield through the connection of the entire weapon system. Therefore, the
amount of information generated increases, but the technology of evaluating the information is
insufficient. Threat assessment is a technology that supports a quick decision, but the information has
many uncertainties and is difficult to apply to an advanced battlefield. This paper proposes a threat
assessment based on artificial intelligence while removing the target uncertainty. The artificial
intelligence system used was a fuzzy inference system and a multi-layer perceptron. The target was
classified by inputting the unique characteristics of the target into the fuzzy inference system, and the
classified target information was input into the multi-layer perceptron to calculate the appropriate
threat value. The validity of the proposed technique was verified with the threat value calculated by

inputting the uncertain target to the trained artificial neural network.
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Fig. 1. Tactical fire command procedure
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Fig. 2. The target image(left) and uncertain target
image(right) modeling[9]
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Table 1. Target specification

Self-
Type Tank Armoured Car profelled
Artillery

Form
Size 10m x 4m 7m x 3m 15m x 8 m

(LxWxH) X 2 m X 3 m X 3 m

Weight 40 t~ 15t 30 t
Speed 60 km/h 70 km/h 50 km/h
Weapon 125 mm 14.5 mm 170 mm
P Cannon Machine gun Howitzer
Range 2~3 km ~1.5 km 30 km~

Composite, o
Armor *ERA RHA None

* ERA : ¥t (Explosive Reactive Armour)
* RHA : #3494 (Rolled Homogeneous Armour)
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Fig. 4. Fuzzy set of target speed
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Table 2. Fuzzy rule (Cannon angle : medium)
Size Short Medi L
Speed or edium ong
Self-profelle Self-profelle
Slow Infantry d Artillery d Artillery
Moderate Armoured Tank Tank
car
Fast Armoured Armoured Tank
car car
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Fig. 5. Fuzzy inference result

Target #1 Target #2 Target #3
Speed 79.22kmh 65.55km/h 48.98km/h
Length 5.54m 13.47m 15.42m
Angle 7.04° 23.39° 70.25°
‘ Fuzzy Inference System ‘

Identification
Result

Armoured Tank
car artillery

Self-profelled
Fig. 6. Target inference status
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Table 3. Input data of the MLP

Value
Input Range Remark
1 : Infantry
2 Armoured car
Type 1234 3 . Tank
4 : Self-profelled artillery
CPA 0~1 O(Far) ~ 1(Near)
Orientation 0~1 0~ %(Aggr-essive
Orientation)
Existence 0,1 0(None), 1(Exist)
. 1 : Maneuver warfare
Scenario 1, 2 X g
2 : Counter firepower
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Table 4. Multi layer perceptron information

Item Number Remark
Input 5 Number of input data
1st Layer 80 -
Perceptr
on 2nd 4 ~
Layer
Output 1 Number of output data
Learning rate 0.05 -
= >
Activation Parametric gg))_ XX<)((X_<8))
Function ReLU[12] a_=aO 01
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Fig. 8. Research summary diagram

3. AlZ8|0] 231 4

3.1 HE AR 4%

uA oz wAo) HEE ofF Rrjole] THEA
3 277} olgg Ageli glon, okge] T A
A Yol Qe HojU4S woele Bt S,
7A0) ER0) 42 PEE A% AUy 9ok
2 9l

Table 5. Treat according to target type in scenario

Scenario
Maneuver warfare Counter firepower
Treat
Very High Tank Self-pljofelled
artillery

High Armoured car Tank

Medium Infantry Armoured car
Self-profelled
Low artillery Infantry

Military

Fig. 9. Maneuver warfare scenario
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Table 6. Treat assessment result
Test Target 1 2 3 4 5 7 9 10
Type 3 3 3 3 2 4 3 2
CPA 0.5 0.9 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Orientation 0.5 0.5 0.9 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Existence 0 0 0 1 1 1 0 1 1 1
Scenario 1 1 1 1 1 1 2 2 2 2
Treat 0.51 0.82 0.67 0.62 0.57 0.50 0.38 0.53 0.47 0.38
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