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Abstract: Currently several coordinate measurement methods for bullets to impact could not be used in
the situation for two bullets to impact simultaneously, thus CCD vertical target measurement system
of single linear array composed of components such as a CCD camera based on single black-and-white
linear array, a double hyphen line laser and projection plank, etc was adopted to overcome the prob-
lem that measurement for double objectives to impact could not be achieved in traditional coordinate
measurement method for bullets to impact. Theoretical analysis and actual handling were conducted
on signal of double objectives captured by CCD vertical measurement system of single linear array and
recognition was conducted on three different types of signals of double objectives according to two dif-

ferent signal feature including grey value of bullet signal and pixel width value of occupied CCD de-
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vice. Feasibility and measurement precision of the system were verified through the method to simu-

late live ammunition verification and feasibility of signal handling method of double objectives was

proved; standard deviations and of measurement error of coordinate ¢, and coordinate o, are respective-

ly 2.0 mm and 6. 8 mm when target surface is 0. 5 mX1 m.

Key words: shooting range test; projectile; impacting coordinate; vertical target; dual-object; signal

processing; measurement accuracy
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Fig. 1  Schematic diagram of projectile projection

and imaging
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(b)Image of grayscale curve corresponding to single objective
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Fig. 2 Single simulation projectile itself and its projec-

tion image and the corresponding gray curve
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(b)Images of gray curve corresponding to the order type dual-target
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(c) Order type dual-target image with binarization
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(d) Diagram for order type dual-target image corresponding to
projectile impacting coordinate
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Fig. 3 Image and processing results for order type

dual-target
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(b)Images of gray curve corresponding to the staggered
type dual-target
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(c) Staggered type dual-target image with binarization
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(d) Diagram for order type dual-target image corresponding to
projectile impacting coordinate
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(c) Image containing type dual-target with binarization
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(d) Diagram for containing type dual-target image corresponding
to projectile impacting coordinate
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Fig. 5 Image and processing results for containing

type dual-target
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Fig. 6 Diagram for two projectile projections coincide
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Fig. 7 Diagram for two projectile imaging points coin-
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Fig. 8 Simultaneously impacting target device
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system
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