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Estimation of the projectile’s speed and attack angle
using the digital streak photographic technique

ZHAO Zhuxin' ,HUI Bingwei' \WEN Gongjian' ,LI Deren’
(1. ATR Key Laboratory, National University of Defense Technology, Changsha 410073, China;
2. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China)
Abstract : A novel method using digital streak photography technique based on line-scan camera is proposed in order to circle
out the problem in the digital improvement of the traditional streak facility in test range. The projectile’ s stereo images were
firstly collected by using a calibrated line-scan camera and a mirror, and then some special points were picked to compute the
initial guess of the projectile’ s velocity and attitude. The initial guess was further refined by using an optimization model

established on the matching measure of the simulated and the real images contours. The speed and the attack angle were

ultimately obtained. The accuracy of the estimation was experimentally tested.
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Fig.1 The flow chart of the estimation
of the speed and the attack angle
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Fig.2 The measurement system
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Fig.3 The flow chart of the optimization solution
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2 600. 0 8.0 698. 74 7.931 0.21 0. 069
3 700. 0 14.0 702. 36 13. 881 0.34 0.119
4 800. 0 16.0 797. 15 15.912 0.36 0. 088
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Tab.2 Tests on real data: the comparison of the preset parameters and the estimation results
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