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Abstract: Aiming at the sensor control in multiple extended target tracking, this paper proposes the effective sensor
control strategies based on the finite set statistics (FISST) theory and random hypersurface model (RHM) by using multi-
Bernoulli (MBer) filter. First, this paper presents the solution ideas of sensor control for joint target shape estimation
optimization and target motion state estimation optimization based on the information theory in multiple extended target
tracking. Subsequently, this paper gives the detailed implementation of the RHM cubature Kalman Gaussian mixture (GM)
cardinality balanced multiple extended target multi-Bernoulli filter. Then, a sensor control decision is proposed through
the Cauchy-Schwarz divergence between the GM densities. In addition, this paper derives the GM implementation of the
posterior expected number of extended targets (PENET) in detail and proposes a sensor control method using GM-PENET
as an evaluation function. Finally, the effectiveness of the proposed methods is verified by the tracking optimization
simulations of multiple extended targets with random star-convex shape.
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Table 1 Initial parameter and true shape of target
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Fig. 2 Sensor control trajectory in the fourth control strategy
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Fig. 7 Sensor control trajectory in the second control strategy
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Table 2 OSPA average of centroid position estimation
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Table 3 Cardinality estimation error average
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Table 4 Comparison of execution efficiency of
five control algorithms
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