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Moment Acquisition Algorithm of a Projectile Passing Through
a Trapezoidal Screen
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(1 School o f Mechanical Instrumental Engineering s Xi'an University of Technology s Xi'an s710048,China)
(2 Shaanxi Province Key Lab of Photoelectric Measurement and Instrument Technology .
Xi'an Technological University , Xi'an 710032 ,China)

Abstract: A modified moment acquisition method of projectile going through a trapezoidal screen in certain
angle was put forward, for mid-screen trigger has not taken measuring error caused by the screen’s
uneven thickness distribution into consideration in tradition. Firstly, the ratio of the position for the
central plane and the distance for the projectile flight in the screen was calculated, then converted the ratio
to the moment for the projectile trail arriving at the screen thickness’ central plane and the time for the
projectile going through the whole screen. Furthermore, using the iterative algorithm extracts the moment
of the projectile trail arriving at the central plane, thus the space-time parameters of the projectile was
calculated at the same time. The method was verified by the real projectile tests,and the results show that
it has the capability to reduce Imm measuring error of the six-light-screen array sky screen in certain
range.

Key words: Photoelectric detection; Six-light-screen array; Signal processing; Flight parameter of external
ballistics; Trapezoidal screen; Moment acquisition; Impacting coordinate
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Fig. 3 Chart of moment acquisition method
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Table 1 The data of real projectile test
Caliber/ Coordinate of Coordinate of Coordinate of (?oordinale (?oordinale
NO. wooden target sky screen targer-1 sky screen target-2 difference-1 difference-2

m z /mm y /mm z /mm vy /mm z /mm vy /mm z /mm y/mm  z/mm y/mm
1 7.62 —299 —176 —295.2 —72.6 —296.9 —73.5 3.8 3.4 2.1 2.5
2 7.62 —323 193 —326.6 196. 7 —325.0 194.9 —3.6 3.7 —2 1.9
3 7.62 —265 —436 —267.0 —433.0 —266.7 —433.2 —2.0 3.0 —1.7 2.8
4 7.62 477 129 480. 6 133.1 479. 2 131.1 3.6 4.1 2.2 2.1
5 7.62 283 —357 279. 8 —355.2 280.0 —355.4 —3.2 1.8 —3 1.6
6 30 —174 167 —168.2 163.1 —169.6 163. 6 5.8 —3.9 4.4 —3.4
7 30 —217 365 —221.3 360. 5 —219.7 362.1 —4.3 —4.5 —2.7 —2.9
8 30 —300 324 —304.7 319.1 —303.5 320.4 —4.7 —4.9 —3.5 —3.6
9 30 —407 265 —403. 2 267.8 —404. 1 266.5 3.8 2.8 2.9 1.5
10 30 603 112 600. 3 114.4 601. 2 114.0 —2.7 2.4 —1.8 2.0
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