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Method for Predicting Drowsiness
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Summary  We developed a method for predicting drowsiness in drivers based on changes in the heart
rate. The ability to predict drowsiness early when drivers do not yet feel drowsy, even if they show signs of
drowsiness, is useful for preventing drivers from falling asleep at the wheel. The heart rate is affected by the
ambient temperature, the posture of drivers, and their mental state. Furthermore, signs of drowsiness can be
seen in decreasing heart rate. And drowsiness is the critical factor for drivers because most of the time ambient
temperature or posture do not change much while driving. Previous research focused on detecting the napping
propensity of drivers. And, the detection time for that method is often too long to prevent napping because
drivers may already feel drowsy by the time detection is complete. To measure the heart rate of drivers easily,
we placed electrodes on both sides of a steering wheel or steering wheel cover and devised a method for
predicting drowsiness based on changes in the heart rate. This paper describes the structure and operation of
the device, and reports the result of user test. It revealed that these subjects had strong interest of watching their

changes of heart rate while driving. And we obtained reasonable results on the reliability of this device.
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Fig.1 Prototype of steering wheel sensor for predicting drowsiness
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Fig.2 Block diagram of steering wheel sensor
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Fig.3 Display examples of steering wheel sensor
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Fig.4 Example of PC screen for monitoring electrocardiogram(ECG), changes of heart rate, and drowsiness
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Fig.5 Block diagram of heartbeat processing
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Fig.6 Extracting and averaging plural wave pattern including R-wave to make template
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Fig.9 Calculation of decrease of heart rate
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Fig.10  Results of user test(N=10)
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