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Target Tracking Algorithm for Mobile Sensors Network
Based on Range-only Measurement

WANG Yufeng, FENG Xinxi
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[ Abstract] To address the target tracking problem for multiple mobilesensor networks in the case of range-only
measurement , this-paper proposes a target tracking algorithm based on non-linear filtering and Multi-Dimensional Scaling
(MDS) method: According to the relative motion between sensors and the target,a dynamic distance model with constraints
is established. Then the Unscented Kalman Filtering ( UKF) algorithm is used to improve the estimation precision of the
distance as well as the rate of distance change in the model. On this basis, the position, the velocity and other state
information of the sensors are used for calculation by the weighted MDS method to estimate the position and velocity of the
target. Simulation results show that,when only the information of distance is accessible,the proposed algorithm can provide
highly precise positioning for the target,as well as velocity estimation that can accurately reflect the real motion state of the
target. Generally , the proposed algorithm performs better than ML-KF algorithm in target tracking.

[ Key words] mobile sensors network; target tracking ; range-only measurement; Unscented Kalman Filtering ( UKF) ;
Multi-Dimensional Scaling( MDS)
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Fig.1 Scenario of target tracking in three-dimensional space
with one target and four sensors
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