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WANG Yuzhe'**? | SHI Xiaoping”, ZHANG Rubo'’, MAO Lin'? LI Jiale'"

(1.College of Electromechanical Engineering, Dalian Minzu University, Dalian 116600, Liaoning, China;
2.Control and Simulation Centre, Harbin Institute of Technology, Harbin 150001, China;
3.Key Lab of Intelligent Perception and Advanced Control( Dalian Minzu University) , Dalian 116600, Liaoning, China;
4.Center for Post-doctoral Studies of Civil Engineering, Dalian Institute of Technology, Dalian 116024, Liaoning, China;
5.Dalian Baoguang Energy Saving Air Conditioning Corporation, Dalian 116600, Liaoning, China)

Abstract; To solve the problems of estimation accuracy restricted by large initial estimation error and unknown
noise statistics in bearings-only tracking, a divided differential filter with intelligent statistical noise estimator was
proposed. An S—H intelligent noise statistical estimator was proposed according to statistical linear regression
theories, and was used for optimizing measurement update step of traditional divided differential filter, thus
unknown state and noise measurement were intelligently and statistically calculated. The ability of the filter to adapt
to complex nonlinear functions was further improved by iteration updating. Results showed that for typical passive
tracking problem in linear state function and nonlinear measurement function with relative large initial estimation
errors, the proposed filter provided better performance of nonlinear estimation task compared to several mainstream
adaptive filters when the statistical characteristics of the system noise and measurement noise were unknown, and it
effectively enhanced tracking and guidance accuracy and guaranteed moderate level of computation load at the same
time.
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Fig.1 Missile-target interception geometry
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