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Design of Train Communication Network State Feedback Control System
Based on CANopen Protocol

JIA Hanshuang', ZHANG Ka?, YANG Suiming'
(1. Xi’an Traffic Engineering Institute, Xi’an 710300, China;
2. China National Chemical Engineering No. 14 Construction Co. , Ltd. , NanJing 210044, China)

Abstract: Excessive load on train communication network results in data transmission delay or loss, thereby affecting the effi-
ciency and accuracy of system feedback control. To ensure the safety of the train communication network, a train communication net-
work status feedback control system based on CANopen protocol is designed. Add the CANopen protocol gateway device, modify the
train communication network data collector and network status feedback controller, and adjust the connection mode of the feedback
controller driving circuit to optimize the hardware of the system. The CANopen is taken as the communication protocol for the train
communication network, the real—time status data of the train communication network is collected using the message capturing. By
extracting and matching the network status features, the current state of the train communication network is determined. The control
variables of the train communication network are calculated through the factors of buffer length, load, and delay. The status feedback
control of the train communication network is achieved through two steps of the fair allocation of train communication network chan-
nels and train communication network congestion scheduling control. Experimental results show that under the railway train and high-
way train communication network environments, the load control average errors reaches by 0. 6 Mbps and 0. 8 Mbps, respectively. By
using the proposed method, the buffer queue average length of the train communication network reaches by 10Mbps, the results show
that the optimal method has significant advantages in control functionality and effectiveness.

Keywords: CANopen protocol; train communication network; status feedback; network state control
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