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Underwater Terrain Aided Navigation Method Based on I mproved
Particle Filter Algorithm

CHEN Rui-wei, CHE Chi-dong
(Schoal of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

ABSTRACT: This paper aims to solve the problem of low navigation accuracy when the current particle filter algorithm is used
for autonomous underwater vehicles (AUV) based on low-resolution underwater maps of polar regions. A particle filter method
with self-jitter and correction (SICPF) is proposed, which introduces particle jitter in the state transition process, and introduces
additional process noise every time the particle position is updated, so that the over-concentrated particles in the traditional algo-
rithm are appropriately moved to the surroundings. It improves the lack of particle diversity caused by the algorithm itself and
the low resolution of the chart; in the re-sampling step, the correlation coefficient is introduced to modify the weights to further
increase the particle diversity and the robustness of the algorithm. The simulation of traditional PF and SICPF shows that, com-
pared with traditional PF algorithm, SICPF navigation root mean sguare error is reduced by 27.7%, navigation accuracy and ro-
bustness have been significantly improved. The navigation performance of SICPF is better than traditional PF. The Pearson cor-
relation coefficient is selected, and the larger number of particles and higher measurement frequency is chosen within an appro-
priate range, which can take into account the endurance and navigation accuracy of AUV.
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fitiz TR, A KT A4 T #% ( Autonomous Under-water
Vehicle, AUV ) ZEM X 17 /K T BR88 5 107 4 B A5 A
BREE BN T AE BRI A 2 —3 . AUV 1)
TAERCRS TR S H AR = A O, [H3Z
JK T LR 2, an 423K E (7 R 48( Global Positioning
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Fig.1 SICPF algorithm flow chart
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Fig.2 Terrain matching results of PF and SICPF
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