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Compensation Method for Miss Distance Time-Delay of

Electro-Optical Tracking Platform

LU Mingming, HOU Runmin, KE Yufeng, HOU Yuanlong

(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Aiming at the difficulty of miss distance time-delay of electro-optical tracking platform
in target tracking, a time-delay compensation method based on non-linear tracking differentiator
and current statistical model of maneuvering target is proposed. According to the mechanism of
miss distance, the time-delay is equivalent to the series connection of the pure delay component
and the sampling-and-holding component. The tracking and differential signals of the miss
distance with time-delay are obtained by the non-linear tracking differentiator, the miss distance
without time-delay is thus estimated by the direct forecasting compensation. The parameters of
the non-linear tracking differentiator are adaptively adjusted by the signal spacing evaluated with
the miss distance and its tracking signal. Then the current statistical model is employed to
establish the discrete state equation, and the modified Rayleigh distribution is used to describe the
current probability density of the target acceleration, so as to estimate the miss distance during
the sampling-and-holding. Experimental results show that the overshoot of unit step response is

reduced from 19. 4% (least mean square method) and 13. 7% (Kalman filter method) to 2. 5%.
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So the proposed method can effectively compensate the delay and sampling-and-holding

component, reduce the effect of miss distance time-delay, and improve the tracking accuracy of

electro-optical tracking platform.

Keywords: electro-optical tracking platform; miss distance time-delay; non-linear tracking

differentiator; direct forecasting compensation; current statistical model
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