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The Detection System of Pulse Waveform and Blink Waveform using USB Camera Image
for the Assessment of Driver's Arousal Level

Yoshiyuki Kamakura™! and Mieko Ohsuga*2

Abstract - Recently, many of driving assist systems have been proposed towards for developing full-automatic
driving system. At the driving assist system or the semi-automatic driving system, driver monitoring by the
driving system is necessary. Because, the driving system requires of drivers to interrupt to the driving operation of
it in the case of emergency situation. We proposed the blink detection and classification system using near-infrared
camera. In the driver’s arousal states, there is a state of the battle against drowsiness. We think its characteristics
appears on blink waveform. Therefore, we compared with distribution of the class of detected blink waveform and
physiological data in order to estimate the driver’s arousal states. That system is one of the non-contact sensing
system using near-infrared camera. Especially at the driver monitoring, it is helpful to sense driver’s state with
contact free, not using dedicated devices. In this article, we propose the new system using USB visible light
camera which is able to detect not only blink waveform but also pulse waveform, heart rate and position of face
parts. We aim to develop the non-contact sensing system which is able to estimate more detailed assessment of

driver’s status.
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Fig. 1 Example for face detection
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Fig. 2 Results of face detection and tracking.
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Fig,3 Results of pulse waveform detection.
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Fig.4 Parameters in blink waveform (Source [*])
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Table 1 Categories of blink waveform (Source [*])
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