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The examination of analysis of braking behavior

for train drivers to detect unusual driving

oYasushi Hasegawa, (Nihon University) Hitoshi Tsunashima, (Nihon University)
Yoshitaka Marumo, (Nihon University)

The safety devices for train systems such as the Automatic Train Protection (ATP) system have already
been used practically to protect against operating errors made by train drivers. Many such devices are
activated in emergency situations when a risk becomes obvious, and the emergency brake is applied. If
such systems are not equipped or are faulty, the drivers’ operating errors may cause immediate accidents.
In order to prevent such accidents, it is necessary to evaluate potential risks by detecting inappropriate
driving behavior before manifest risks appear. This study analyses driving behavior of train drivers using
a train simulator that simulates train operation. We focus on braking behavior when approaching a
station. The method of detecting unusual braking operation is examined by giving drivers mental

calculation problems as a mental workload.
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Fig.1 Driver's condition and operation behavior
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Fig.2 Example of Relation between required and
actual decelerations
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Fig.3 Experiment with train simulator
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Fig.6 Dispersion of brake operation
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Fig.5 Relation between required and actual
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Fig.6 Example of abnormal area set up
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