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Design of modularized parallel signal acquisition systems with
massive channels for laser screen targets

HE Kaiping' , XU Da', XIONG Wei*, LI Hua'
(1. Department of Arms Engineering, Academy of Armored Force Engineering, Beijing 100072, China; 2. Military Representa-
tive Office of 617 Plants, People’s Liberation Army of China, Baotou 014000, China)

Abstract: In order to resolve the difficulty of massive laser target signal channels during testing barrage weapons dispersion,
a modularized system connected with parallel data acquisition scheme based on field-programmable gate array ( FPGA) and
central processing unit was presented. Trajectory parameter, dala acquisition speed and storing velocity of the measured projectile
were analyzed. Coordinate measuring principle of parallel line laser detector array was given and photoelectric detection circuit
with brief and high reliability was designed. Adjustment method of circuit sensitivity was derived and data acquisition was verified
by experiment. The results show that this acquisition system is easy to install and debug, and has high functionality reliability.
Acquisition speed and storing velocity can meet the demand of barrage weapons dispersion measuerment.

Key words: measurement and metrology; parallel signal acquisition; field-programmable gate array + central processing

unit; photoelectric detection circuit; laser screen target
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Fig. 1 Framework of parallel detector array
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Fig.2 Diagram of coordinate measuring principle
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Fig.3 Structure of overall system
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Table 1  Parameters for shell through the target

parameter value
speed 1000m/s ~ 1800m/s
rate 100 thousands/min
projectile 50mm
interval 600 s
distance 1.08m
duration 27ns ~50ps
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Fig.4 Hardware structure of acquisition module
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Fig.5 Schematic diagram of physical filtering
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Fig. 6 Diagram of photoelectric detection circuit
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Fig.7  Graph of signal waveform
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Table 2 Output value of channel signal of acquisition module ( hexadecimal )

channel Ch97 Ch98 Ch99 Ch100 Ch101
output 14E3 1628 FFFF FFFF E74D
channel Ch102 Ch103 Ch104 Ch105 Ch106
output D9BE DC6A DSOC D317 DEDA
channel Ch107 Ch108 Ch109 Ch110 Chl11
output DEO6 DBB8 DECI E298 E388
channel Ch112 Ch113 Chl14 Ch115 Chl16
output EA64 F3DB FB5SF FFFF 5598
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