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Fig.1 Geometry of motion of the vehicle
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Fig.2 Sequential motion parameter estimation model
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Fig.3 Errors of estimates with different noise levels
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Motion Estimation of a Vehicle Using Sequential Recursive
Algorithm from Images

HUO Ju, ZHONG Xiao-qing, YANG Ming
(Control and Simulation Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract: Aiming at solving the problem of coupling and time-consuming in estimating the motion parameters of a vehicle
based on computer vision, a sequential model for recursive algorithm is designed. It is proved that the estimation of rotation param-
eters can be separated from that of the translation parameters. With this fact, the rotation model is build based on lines, and then
the proposed sequential model is build. A proof for the uniqueness of the motion parameters is given. The sequential model is test-
ed using both simulated and real images, and the results show that the time-consuming problem is solved partly, estimation of rota-
tion parameter is more accurate, and the estimator based on the sequential model is more robust.

Key words: Computer vision; Motion estimation; Motion decoupling; Estimation model; Uniqueness; Recursive algorithm



