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Research on Integrated Electronic Time Synchronization Technology

LU Yong-chao, WANG Bin-yi, HU Jiang-feng, MU Yang and REN Jun-long

Northwest Institute of Mechanical and Electrical Engineering, Xianyang, Shaanxi 721099, China
Abstract In order to realize the time synchronization of the hardware redundancy embedded integrated electronic information
system,a stable time synchronization model and a multi-node time synchronization framework are proposed in this paper. The
master node time server is generated by the master-end competition,and the mode control method is used to dynamically detect
the state of the working node. The server and each node complete a reliable synchronization process after two handshakes,inclu-
ding manual and automatic synchronization methods. The software-based implementation method can be deployed at any node in
the system without the need for a separate time server,and meet the multi-bus data transmission interface. The test results have
verified that the system synchronization accuracy in the LAN is less than 1ms,which is 10% higher than NTP synchronization re-
liability,as well as reduce the amount of synchronized data per unit time by half. It adapts to data transmission methods such as
CAN, Ethernet and serial ports.and can complete synchronization of multiple time types. The method has achieve reliable time

synchronization of the integrated electronic information system.
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Table 1  Comparison of three synchronization methods
Method GPS/ 4 3 PTP NTP
Accuracy ns us ms
Cost High Mid Low
Reliability Mid Mid Mid
Interface Serial port Ethernet Ethernet
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Fig. 1 Time synchronization process
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Fig. 2 Stable time synchronization technology architecture
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Fig.3 Schematic diagram of distributed system structure
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Fig.4 Information system hardware composition diagram
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Table 2 Three ways to synchronize result

Method SNTP PTP NTP
Node 1 1000 951 906
Node 2 1000 943 929
Node 3 1000 937 915
Average/ % 100 94. 4 91.6
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