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ABSTRACT

Launch Acceptability Region(LAR) means an area for successfully hitting the target. And
LAR should be calculated in real time on aircraft so that LAR can be seen by pilot. LAR
can be changed by the launch condition of the bomb, the impact condition of the target,
and the atmospheric condition at the time of flight of the bomb. In this paper, we propose
the calculation method of LAR using Artificial Neural Network(ANN). The learning data
was generated by changing each condition from existing LAR model, and LAR model was
derived through ANN learning. We confirmed the accuracy of the new LAR model by
comparing the difference between the result data of existing LAR model and the new LAR
model. And we confirmed the possibility of real time calculation of the LAR model on the
aircraft by comparing the calculation time.
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Fig. 1. Concept of a Launch Acceptability
Region(LAR)
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Fig. 2. Multi Layer Perceptron
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Table 1. LAR model Input Condition
Launch Alt. | divide 1,000 ft 304 cases
cond. Vel. | divide 0.02 M
Wind

Alt. = 2,000~40,000ft (20 section)

Mag. — Using Horizontal Wind
(in MATLAB, atmoshwm)

Dir. - Divided 30 deg

Total 12 case (only Dir. varying)

Conditions total 3,648 cases
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Fig. 5. LAR Model Drawing
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Table 2. Learning data set size

Input data set Set size : 62x3,648
Number of set : 12 sets

Target data set Set size : 1x3,648
Number of set : 12 sets
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Fig. 6. Block Diagram of LAR

Output Layer Output

Table 3. LAR ANN Result Size

Input Hidden Qutput

Layer Layer2 Layer

Weight 100x62 100x100 1x100
Bias 100x1 100x1 1x1
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Table 4. Validation Simulation Input Case
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LAR model comparison (exist LAR vs ANN LAR)
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Fig. 8. LAR model comparison - Case 50
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Table 5. ANN LAR model Error

Dist. Etrr. Area Err.
Mean Val. 0.1182[km] 36.0607[km]
Per. 0.1189[%] 0.1210[%]
Max Val. 3.1632[km] 250.1406[kn’]
Per. 2.3209[%] 0.5322[%]
Min Val. | 3.1959e-5[km] 0.0761[km]
Per. | 3.7660e-5[%] 4.2778e-4[%)]
Std. 0.2118[km] 43.8210[km]
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Table 6. Computational Environment

CPU Intel Core 5-3470 @ 3.2GHz
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