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Title of the project
[/Project number

Development of the drive dozing prevention technique using the sensor
installed in the sheet for detecting the driver’s condition 2004-02

Name of the research
coordinator
o Leader
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Duration of the
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project
Purpose of the The purpose of this project is composed of the following items;
project (1) To propose novel method for detecting the dozing symptom during

wakeful state by making use of the results from chaotic analyses of pulse
wave and respiratory rate measured by the sensors installed in the driver’s
seat not able to be detected by vision etc.

(2) To establish and verify the methodology from the viewpoint of both
medical and engineering field by the unique research group composed of
medical doctors, mechanical, electrical engineers and sheet designers.

(3) To develop prototype sensors and sheets making it possible to detect the
dozing symptom during wakeful state without interfering the driver based on
the results of the current research.

Summary of the
results

In this study, a data acquisition method for detecting the dozing symptom
during wakeful state, magnetic or pneumatic sensors for extracting biological
signals from the driver under the dynamic seated condition, a suspension with
a combination of a magnetic spring and a damper to avoid cruel disturbance
input from the floor, the best seating posture to keep arousal level high and
medical parameters for detecting fatigue level of the driver etc. were
developed and the following major results are obtained.

(1)Extracting biological signals can be possible with a detective sensor even
if a driver under the dynamic seated condition exposed to cruel disturbance
input by installing a suspension with a combination of a magnetic spring and
a damper to the bottom of a seat.

(2) Imerging timing of sleep detecting signal obtained by analyzing the
variations in the time series of the gradients of the largest Lyapunov exponent
and the gradients of the power value coincides with the timing where HF
component of the heartbeat signal variations becomes obvious.

(3) Medical parameters closely related to a muscle fatigue was found which
suggest that the amount of muscular movement before falling asleep is
related to the length of time until falling asleep after initial detection of the
dozing symptom.

(4) The best seating posture to keep arousal level high which is suitable for
a short and comfort rest as well is the one that the backrest angle is 33 degree
in the case that the seat cushion angle is 25 degree.

Patents etc
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Publication etc

Paper Publications: 11 (Domestics 3, Overseas 8), Oral presentation: 20
(Domestics 19, Overseas 1), Press report (Asahi 2007/03/03 etc.): 10, TV
report (TV Tokyo World Business Satellite 2007/03/04 etc.): 4, Radio report
(NHK World Radio Japan 2007/05/08 etc.) 4, Internal report 4
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