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A Study on the Accurate Stopping Control of a Train
for the Urban Rail Transit Using Kalman Filter
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Metropolitan Transportation Research Center, Korea Railroad Research Institute
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Abstract Accurate stopping control is important for trains, especially now that many train stations are equipped with
platform screen doors. Various algorithms have been proposed for accurate stopping control. However, most metro
trains in South Korea use classic control algorithms such as PID control because other algorithms are too complex
to realize. PID control has merits of simple structure and operation. However, PID control sometimes fails, and much
time is needed to find the proper coefficients due to the long control period and the brake delay. We propose a control
algorithm that uses a Kalman filter. The Kalman filter estimates the states at the time when braking starts. Then, a
suitable control input is derived for proper control. System modeling and a computer simulation were performed with
consideration of the brake properties and the period of the control system. The superiority of the proposed control
algorithm is shown by analyzing stop errors.
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Fig. 3. A typical velocity profile used in this simulation
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Table 1. Statistical analysis of stop errors (cm)
Control Method Mean Max Min Std Dev
PID Control -12.67 40.18 -67.28 18.96
Kalman Filter Control 435 35.18 -28.75 7.95
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