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Position Synchronization Control Based on Point-to-point and
Lumped-frame Communication in Networked CNC System

Huang Weiran Lou Peihuang Luo Fuyuan Qian Xiaoming

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To improve the performance of synchronization control of coordinated motion in the networked
computer numerical control (CNC) system, a periodic communication plan which combined the point-to-
point communication with the lumped-frame communication in the ring network was proposed to make the
master to access the feedback messages of all axes timely. The corresponding position synchronization
algorithm and motion message estimating algorithm were proposed. Meanwhile, the stability proof of the
position synchronization controller designed according to the algorithms was conducted. Finally,
experiment results showed that the root mean square errors ( RMSE ) of the position synchronization
controller corresponding to the communication plan were reduced by 49. 270% than those of the standard
proportional-derivative (PD) controller. The results indicate that the position synchronization controller
corresponding to the communication plan has good synchronization performance, which has positive
meaning to further improve the performance of synchronization control in networked CNC system.
Key words: Networked CNC system Performance of synchronization control  Point-to-point periodic
communication Lumped-frame communication Periodic communication plan  Position

synchronization controller
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Fig.1 Flowchart and timing of cycle communication plan
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