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A Target Tracking Algorithm Based on Current Statistical Model for
Adjusting Acceleration Variance of Maneuver Target

. 12 1 I | s 12 1
Huang Changqiang Feng Puwen  Cao Linping Huang Hanqiao Cheng Hua
1.College of Aeronautics and Astronautics Engineering Air Force Engineering University Xi“an 710038 China

2.Northwestern Polytechnical University Xi‘an 710072 China

Abstract: An adaptive algorithm based on current statistical model( CSM) relies on the @ priori acceleration limit
value of a maneuver target and is not suitable for all the maneuver situations. The adjustment of acceleration vari—
ance only by position or velocity of the maneuver target leads to unstable tracking. Its position velocity and acceler—
ation are used together to adjust the acceleration variance thus forming a new adaptive acceleration formula which
can overcome the reliance on the @ priort acceleration limit value. We also use the membership function to correct
the weights of the position velocity and acceleration thus enhancing the tracking accuracy. Because a single CSM
cannot track the target whose maneuver frequency is constantly changing three CSMs with different maneuver fre—
quencies are interacted with the interactive multiple models to adaptively select the maneuver frequency. The simu—
lation results given in Figs. 1 through 12 and their analysis show preliminarily that the target tracking algorithm
can adaptively adjust the acceleration variance and has a higher tracking accuracy than the algorithms that adjust

the acceleration variance only with position or velocity.

Key words: acceleration adaptive algorithms maneuverability matrix algebra membership functions statistical
methods target tracking; acceleration variance current statistical model interactive multiple model

maneuver frequency
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