o W & # R F A5 % 018
ELECTRONIC MEASUREMENT TECHNOLOGY 2022 4F 9 H

DOI:10. 19651/j. cnki. emt. 2209523

BT PTP thi 95 Z 18 15 P 45 B (8] [=] 25 L BF 52

AR FERT A A
Q. REXBRF AL E LA TEFR K& 116028; 2. REXBXFHELBESL
B Ry A LARBIE S KK 116028)

& . HETH A P 4% ST I 2% 0 i b 30 BT IR [ 2 FE2 IR B A 8 S AR, TG R L 2 T 810 A 4% i ) T 25
HBE T SR o B b IR, AR SCHR 0 1 I B B DSOS P 7 3 4 AR R 4 v, Dl T S LA Al 22 9 RS O R B 1 TR
PG BE A SCAE AR 8 P B Sty b, 72 B0t 5 I6F 4] R 8 0 v 48 o 0 T P 45 0 AL 5032k 1R LU R 4% KPRl
RUI3 2R 50 KT 11 [ A PR L 4 B (BB BRAELS P i % 8L P 2 8 0 A% T e ot 30 0 PO B i 2 . e o DA RE
B 4 £ W 48 S B MBI e G fe OMNeT + -+ 0 FV- G SEAT @A 0 20 S A £ I s i 22 46 . 5 18 58 PT =l 55
B AT BB B IR] G 22 (LA L 5 5 2 £ 0 405 v 25745 200 4 6 ] i 22 ) 2l B P 7E 30 s LAWY, [ 22 0 22 fe IR T 3% 1. 38 ns,
Bk 7 PR R R e

SRR s H 7 T % 5 I T[] 200 5 0 3L ] IR AR 4 5 P 5

HESES: TP273+.2 XEARIRA: A BERFEZMSEKD: 510.4

Research on time synchronization optimization of train communication
network based on PTP protocol

Cheng Shunling' Li Changxian® Zhao Ke'
(1. School of Automation and Electrical Engineering, Dalian Jiaotong University, Dalian 116028, China;
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Abstract: The traditional network clock protocol supported by the current train communication network can only
achieve sub-microsecond time synchronization accuracy, which cannot meet the needs of the time synchronization
accuracy of each node of the current train. Aiming at the above problems, this paper proposes to apply the precise clock
protocol to the train communication network. In order to achieve high synchronization accuracy under the condition of
low offset range, based on the traditional PI control algorithm, this paper proposes a multi-model PI control
optimization algorithm in the improved clock servo system, and sets the threshold limit values ol the proportional
coefficient KP and the integral coefficient KI, The quantitative relationship between the threshold limit value and the PI
output compensation value is derived to compensate for the offset of the slave node. Finally, taking a train
communication network scene as the research object, modeling and simulation is carried out on the OMNeT + +
simulation platform, and the offset value of the master and slave nodes is analyzed. Compared with the offset value
obtained by the traditional PI control algorithm, the improvement value ol the ollset of each node in the train
communication network is all within 30 ns, and the offset can be as low as 1. 38 ns, which verifies the superiority of the
proposed algorithm,
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