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Binocular vision measurement of sabot discard of

shell piercing projectile

LI Xiangping, LU Junyong, ZHANG Xiao, CHENG Long, LI Songcheng
(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)

Abstract: The sabot discard process of shell piercing projectile has significance on the flight stability and strike efficiency of it. Aiming at the

six degrees of freedom movement process of shell piercing projectile after leaving the chamber, a measurement method of sabot discard angle based

on the principle of binocular vision was proposed. By setting some markers on the surface of projectile and sabot, the recognition and tracking of the

markers were realized with the image processing and tracking algorithms. The spatial locations of these marker were calculated by combining with

the binocular calibrated space parameters, and the discard angle of sabot relative to the projectile was obtained. Meanwhile, the accuracy of the

method above was validated by experiment which was proved to be 2% . Taking the shell piercing projectile launching at initial velocities of

1 550 m/s and 1 750 m/s conducted in the laboratory as an example, the discard trajectories under different muzzle velocity were measured and

analyzed. The results show that the faster the discard initial velocity is, the closer the discard trajectory is to the projectile.
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Fig. 1 Principle of 3D binocular vision measurement
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Fig.2 Diagonally circle marker points
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Fig.3 Mathematical model of binocular vision system
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Fig.4 Space coordinate system for projectile

attitude calculation
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Fig.5 Schematic diagram of calculation for

sabot discard angle
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Fig.6 Layout of high speed cameras
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Fig.8 Measure result
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Fig. 10  Motion trail of marker points
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Fig. 11 Analysis results of altitude of projectile and sabot
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Fig. 12 Contrast of discard trail of the sabots
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