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Fig.4 Integrated detection process of high frequency surface wave radar detection and tracking based on particle filter
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Fig.5 Particle state prediction and target state estimation
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Jiont Processing Method Based on Adaptive Particle Filter for Target
Detection and Tracking by High Frequency Surface Wave Radar

FU Shang-sheng'?, JI Yong-gang', LI Ming®, WANG Yi-ming'
(1. First Institute of Oceanography . MNR, Qingdao 266061, China;
2. College of Engineering » Ocean University of China, Qingdao 266100, China)

Abstract: The traditional particle filter-track before detection (PF-TBD) algorithm with fixed number of
particles suffers from the large-scale and complex environment of high frequency surface wave radar (HF-
SWR). To solve this problem, an integrated method of target detection and tracking based on PF-TBD al-
gorithm with adaptive particle filter is proposed. In the proposed method, combined with the target broad-
ening characteristics in HFSWR spectrum, the particle adaptive sampling strategy is set by using the infor-
mation contained in the particle weight of surface distributive target. Through the target tracking results of
the measured data and the comparison with the synchronous automatic identification system (AIS) infor-
mation, it shows that the proposed method can improve the overall tracking performance of multiple tar-
gets in complex environments such as low signal to noise ratio (SNR) and fast maneuvering targets.

Key words: high frequency surface wave radar; integration of detection and tracking; particle filtering;
maritime target detection

Received: May 31, 2019



