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Method for the Accuracy Improvement of the Train Localization
Using Time and Acceleration Information
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ABSTRACT

It is necessary to localize train accurately for the train control in the train control system. In the train
movement, the displacement is calculated by multiplying time by the train speed measured by tachometer. In this
process, there exists the time difference between the reception of speed information and the calculation of the
displacement. Moreover, this time difference (deviation) is not uniform. Hence, error in the calculated
displacement occur and this results in inaccurate localization. In this study, we propose a displacement calculation
method with the estimated speed at the half-time point using the time difference information and the estimated
train acceleration. Computer simulation for the constant speed movement and constant deceleration movement is
performed, and the real track test where both conventional and proposed method are executed in the real train is
performed as well. The simulation and the real test show the effectiveness and the superiority of the proposed
method.
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Fig. 1. Essential parts of the train control system and
composition for the train localization and train control
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Table 2. Statistical analysis of displacement calculation
Parameter Symbol | Value results using conventional method and proposed method
Period of displacement calculation " 5
process s Oms Constant speed Constant deceleration
Mean of time deviation of movement movement
communication process (speed M 15 Conven-tio | Proposed | Conven-tio | Proposed
reception) from the calculation dt, ms nal method| method |nal method| method
process Mean 200.0001 | 199.9997 | 100.1099 | 100.0096
Standard deviation of invoke time
o Standard

of communication process d, | 15ms Dov 00105 | 0.0075 | 0.093 | 0.0080
Mean speed measurement error e, | Okm/h Maximum| 200.0595 | 200.0418 | 100.1444 | 100.0512
Standard deviation of speed o, |0.02km/m Minimum | 199.9479 | 199.9515 | 100.0542 | 99.9729
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Table 3. Results and analysis of real track test(unit: m)

Acceleration + .
Trial and Constant speed Deceleration
Analysis C?nven— Proposed C(?nven— Proposed
tional tional
Ist trial 317.01 317.53 88.36 88.08
2nd trial 319.08 317.60 88.04 88.09
3rd trial 318.92 317.67 88.09 88.12
4th trial 317.30 317.59 - 88.17
Sth trial 317.37 317.00 88.27 87.97
6th trial 317.32 317.17 88.09 88.09
Mean 317.833| 317.427 88.172 88.087
Error Mean -0.367 -0.773 0.672 0.587
Std. Dev. 0914 0.274 0.138 0.066
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