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Seam tracking control using a Kalman filter
GAO Xiang-dong, CHEN Yong-ping, YUAN Ruo-nan, LI Gui-hua, CHEN Zhang-lan

(Faculty of Mechanical and Electrical Engineering, Guangdong University of Technology,
Guangzhou Guangdong 510006, China)

Abstract: During an automatic arc welding process which visual sensors are used, the electric arc should be controlled
to track the weld seam accurately based on the visual sensing information. However, it is very difficult to acquire the
deviation between the electric arc and the weld seam from the welding images because of strong arc disturbance. An
approach is proposed that this deviation can be obtained by using the weld pool image centroid and a Kalman filter. The
centroid of the weld pool image from a visual sensor is extracted as the measurement eigenvector. Based on the weld
pool image centroid, the state equation and the weld position measurement equation are established. The advantages of a
Kalman filter is taken to reduce the error of weld detection caused by the process and the measurement noises. Also, the
weld position and the deviation between the electric arc and the weld seam can be estimated by using the estimation of
the weld pool image centroid state. It can provide the accurate information for seam tracking control during the automatic
welding process. Actual welding experimental results have demonstrated the effectiveness that the influence of the process
and measurement noises can be reduced and the seam tracking accuracy can be improved by using the Kalman filtering
technique.
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Kalman filtering algorithms)
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Table 1 Welding experimental conditions
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