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A Target Scoring Technique Using Acoustic Sensors
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Abstract
the supersonic speed of a projectile.

target plane and the difference of the delay times are measured.

effective propagation of velocity(EPV) and the delay

: This paper presents a target scoring method using shock wave signals,

which are generated from

The shock wave is detected from three acoustic sensors located in the

The target coordinates are calculated from the

times of the shock wave: and the EPV is from the

projectile velocity and the delay time. With a comparison between the measurement result and the known
coordinates, the accuracy and the usefulness of the proposed scheme is validated.
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Fig. 3. Propagation type of a shock wave.
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Fig. 4. Relation of sensor positions and impact points.
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Fig. 5. Effective propagation Velocity of a shock wave.
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Fig. 9. Signal waveform of a shock wave.
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Fig. 11. Flow chart for target scoring coordinates.
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Table 1. Target scoring data of small caliber pro-
jectile.
mpact | AEFE (o) ANBE (| FHRA (o)
No. Xon Yr X Y, X Y
i - -
1 2805 2725 2815 2717 | 010 | 008
2 2100 ¢ 2685 20.91 2675 | 009 | 010
3 1610 | 2329 16.10 2322 | 000 | 007
4 1835 | 3495 18.35 3431 | 000 | 064
5 2700 | 3038 27.11 3006 | 041 | 032
6 2399 | 3270 2418 32.52 0.19 0.18
7 3735 1 3500 37.01 3463 | 034 | 037
2 35.90 36.35 36.01 3612 | 011 | 023
9 32,00 37.00 34.14 3715 | 014 | 015
10 2830 31.10 28.31 3083 | 001 ; 027
11 L2680 1 3030 26.37 3044 | 043 | 0.36
12 3500 | 3482, 3671 3436 | 019 | 026
13 2740 1 2000 | 2748 ¢ 2888 | 008 | 012
14| 2825 | 3006 2840 2090 ¢ 015+ 015
15 15.00 47.15 la SO 4693 . 030 @ 034
16 37.80 41.50 : 1116 © 015 1 0.34
17 37.00 2.40 234 006 - 006
i | :
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Fig. 12. Target scoring coordinafes of small caliber
projectile.
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Table 2. Target scoring data of large caliber pro-

jectile.
i
impact © AEFE (o) | ANEE (m) | FORA (en)

No. X Yen X, Y, X Y
1 - -
2 097 | 108 | o085 | 107 | 002 | o001
3 097 | 085 | 097 0,95 000 | 000
4 051 155 | 050 53| 00 0.02
5 051 137 | 051 1..57 000 | 0.00
6 051 117 | 052 117 | 000 | 000
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projectile.
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Table 3. Comparison of the accuracy for the me-
asuring equipments.
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