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A Study on State Evaluation of Train Driver by Biological Measurement
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This paper describes a feature of a train driver focusing on the brain activity measured by using the newly
developed train simulator and a functional near-infrared spectroscopy (fNIRS). The developed train simulator
can simulate the real train operations with a designed task condition for measuring the biological signals of the
train driver. The cerebral blood flows of the driver operating the simulator are measured by using the fNIRS
system. With the driver’s operation, oxy hemoglobin gradually increases and deoxy hemoglobin decreases, and
it indicate the activation of the brain. The multi-resolution analysis (MRA) using the wavelet transform is
applied to the cerebral blood flows to extract the task related variations. The reconstructed signal signifies the
variations of the cerebral blood flows caused by the driving tasks.
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