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Abstract: In view of the development of the Next Generation Train Control (NGTC) towards "on-
board centric” approach, the train integrity monitoring system (TIMS) needs to achieve safety re-
dundancy. Existing End-of-Train (EOT) devices detect wind pressure and remind the driver the
integrity of the train. On this basis, adding GNSS-based EOT is proposed to implement reliability

and availability of TIMS. Due to the limited installation conditions of EOT, the observation envi-
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ronment scenario is the typical "half sky’. Performance tests of the end-of-train devices are there-
fore necessary. Based on the field collected data of 35. 35 kilometers along Haoji Heavy-haul Rail-
way, the antenna radiation pattern of the EOT antenna is designed using HFSS. Simulation test
scenarios and design test sequences are built using satellite navigation simulators, and EOT locali-
zation performance is analyzed. The evaluation results show that the observation and performance
parameters of EOT in the designed antenna pattern array are in line with the "half sky” characteris-
tics;and the dynamic operation simulation points out that, the positioning accuracy results with
R95 evaluation are 13.48 m in BDS mode, 9. 12 m in GPS mode, and 3. 82 m in BDS/GPS mode.
The accuracy with R95 of the BDS/GPS mode is better than 4 m in scenarios such as in station and
in block operations, which shows that the BDS/GPS mode positioning meet the requirement of less
than 5 m positioning accuracy of EOT for TIMS.
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Fig. 1 EOT safety structure composition
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Fig. 3 EOT installation area on the cargo
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Fig. 4 EOT antenna skyplot under different operation directions
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Fig. 9 GNSS-based EOT/HOT localization accuracy test platform
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Fig. 12 Horizontal error box line diagram for

HOT/EOT in train dynamic operation
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