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Measuring method for barrage weapons dispersion by line laser

parallel detector array

He Kaiping, Xu Da, Li Hua
(Department of Arms Engineering, Academy of Armored Force Engineering, Beijing 100072, China)

Abstract: A high precision laser screen dispersion measurement method based on the line laser parallel
detector array composite was presented to solve the difficulty of barrage weapons location dispersion test.
The principle of measuring shell coordinate based on line laser parallel detector array composite was
researched. Impact points coordinate algorithm was derived and the impact points coordinate algorithm
flow chart was presented. Algorithm errors caused by laser detector array precision was analyzed,
coordinate errors distribution of coordinates positions and target area were researched. The analysis results
indicate that maximum theoretical x negative innate errors increases by 3.44 mm, from 1.56 mm to 5 mm
and the maximum y innate errors was 2mm when the regular target area increased from 3 mx3 m to 10 mx
10 m unless small area with high errors. Tests have done with the proto whose target area was 1 mx1 m, the
results show that the maximum x errors was 3.6 mm, and the maximum y errors was 2.8 mm when the
precision of detector array was 1.6 mm. This measuring method has the advantages of high measuring
precision, easy to construct large target area, easy to install.
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Fig.1 Framework of line laser parallel detector array
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Fig.2 Overlooked scheme of light-screen composite
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Tab.1 Parameters of typical projectile passing

through the target

Parameters Value Parameters Value
Speed 1 000—1 800 m/s Interval 600 ps
Rate 100 thousands/min Distance 1.08 m

Projectile 127 mm Duration 70.6—127 ps
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Fig.6 Coordinate algorithm flow chart
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Tab.2 Maximum errors of different target areas

X maximum negative x maximum y maximum

{/m h/m errors/mm errors/mm  errors/mm
5 3 -1.56 12.5 2
10 6 -3.12 24.95 2
16 10 -5 40 2
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Tab.3 Errors of coordinate measurement(Unit:mm)

Standardization ~ Output coordinate Errors

x y x y | Axl IAyl
1 -400 400 -397.7  398.1 2.3 1.9
2 -400 0 —397.6 2.1 2.4 2.1
3 -400 -400  -403.5 -398.4 3.5 1.6
4 0 400 1.1 397.2 1.1 2.8
5 0 0 -2.0 2.3 2.0 2.3
6 0 —-400 -3.1 -397.5 3.1 2.5
7 400 400 396.5  401.6 3.5 1.6
8 400 0 402.3 2.8 2.3 2.8
9 400 -400 403.6  -398.7 3.6 1.3
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