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Real-time ethernet clock synchronization optimization

algorithm based on improved Kalman filter
SHI Zhongyuan', ZHANG Hua'**, WANG Xuhao'
(1.Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2.College of Energy Engineering, Zhejiang University, Hangzhou 310007, China;
3.Zhejiang Dun’an Artificial Environment Co., Ltd., Hangzhou 310053, China)

Abstract: In order to improve the clock synchronization accuracy of distributed control system., the
main factors affecting the clock synchronization accuracy were analyzed, and the mathematical model
containing control quantity was established for the clock synchronization process. Besides, a real-time
ethernet clock synchronization optimization algorithm based on Kalman filtering was proposed. The
timestamp stamped by the driver layer in the traditional clock synchronization algorithm has low precision,
and link delay jitter is serious. For the problems, through compensating the precision of the software
timestamp, the timestamp obtained by the driver layer was closer to that obtained by the physical layer.
And the Kalman filter algorithm was improved based on piecewise Kalman gain, and the improved Kalman
filtering algorithm was used to correct the clock deviation so that the clock deviation measurement process
became more stable. It was found that the clock synchronization accuracycould reach 14 ps when the
master and slave clocks were connected by the router, the appropriate Kalman filtering parameters were
adjusted and the software timestamp precision was compensated.
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