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Research on improved dynamic object tracking algorithm for
unmanned underwater vehicle based on CKF - SLAM

DU Li-li, XING Chuan-xi, WAN Zhi-liang, LI Cong-ying

(College of Electrical and Information Technology, Yunnan Minzu University , Kunming 650500, China)

Abstract: For the application of the Cubature Kalman Filter ( CKF) Simultaneous Localization and Mapping
(SLAM) algorithm in the dynamic Object Tracking (OT) ,there are the problems of low real — time performance,
complex calculation and for the problem of low tracking accuracy of dynamic objects, An object tracking algorithm
for Unmanned Underwater Vehicle (UUV) based on square root cubature Kalman filter SLAM ( SRCKF — SLAM -
OT) is proposed. The algorithm uses the third — order cubature criterion to select a set of volume points with the
same weight for approximate calculation of the complex calculation part in CKF — SLAM - OT, and then uses the nu-
merical integration method to calculate the posterior state estimated average value and sum of the nonlinear equation
model. variance,and update the square root factor of the covariance matrix. The simulation results show that the
SRCKF - SLAM - OT algorithm simplifies the calculation and improves the numerical accuracy,and improves the
UUV’s self — positioning accuracy and dynamic object tracking ability in unknown underwater environments.

Key words: dynamic object tracking; cubature kalman filter; simultaneous localization and mapping ; square — root

cubature kalman filter ;unmanned underwater vehicle
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