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The detection method is based on fuzzy logic that analyzes the data driven

from the environmental sensors. The proposed system does not interfere

Keywords:

Drowsiness, the driving because the sensors used to acquire the necessary information
Fatigue,

Driver awareness, have minimum contact to the driver's body. One of the features of the
Road accidents,

Fuzzy Logic, proposed method is that it analyzes the environment parameters like

Environmental Sensors.
temperature, light, time of the day, driving time and heartbeat rate and

calculates the driver's drowsiness and alarms when the drowsiness level
goes up to a threshold level.
The heartbeat rate sensor is installed on the driving wheel of the vehicle

that measures the beat rate when the hand is on the wheel. This system
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with its all fuzzy analyzers and fuzzy rules has been implemented in a
micro controller.
Material and methods
The parameters used in this analysis includes: temperature, light,
environmental sound (noise), vehicle movements, time of driving, Time
of day and driver’s heartbeat. The system processes these parameters in
real-time and generates an alarm when it is estimated that the driver is
going to fall in drowsiness or sleep.
In the proposed method three fuzzy subsystem have been working in
parallel. A couple of them receive the abovementioned sensors and data
while the third one fuses the outputs of those two subsystems to create the
final data.
Three samples of fuzzy rules have been shown below:
R} = If (temperature is X11) and (light is X21) and (noise is Xs1) and (car
behaviors is X41) Then (outputl is Y1) i=1,2,...,500
R? = If (time is X12) and ( hoursdriving is X22) Then (output is Y2)
i=1,2,...,60
R? = If (heartbeat is X13) and (outputl is X»3) and (output2 is Xss) Then
(output is Y3) i=1,2,...,122
The aggregation and defuzzification equation has been shown below:
o ?21 HiYi

i=1Hi
Results and Discussion
This paper includes both simulation and practical test results of the idea
that uses only the environmental sensors in the vehicle to detect the
drowsiness and fatigue. The heartbeat detection sensor has been also
installed on the vehicle driving wheel and works based on hand touch.
The detection system is designed based on fuzzy logic subsystems that
receive the sensors data to analyze and estimate the fatigue in real-time.
Practical tests have been implemented using a micro-controller based
datalogger and the set of sensors that are conditioned to be sampled by the

micro-controller in real-time.
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Conclusion

A novel method for detection of fatigue and drowsiness has been
proposed, simulated and practically tested in this paper. Some
environmental sensors that are not sticked to the driver’s body have been
gathering information to be analyzed to detect the fatigue.

The proposed method has been implemented using the commercial
sensors connected to a cheap microcontroller in which three fuzzy
analyzers have been coded. The output of the fatigue detection system is
an alert system that compares the computed fatigue level with a threshold.
The features of the proposed system are that it can operates in different
weather and light conditions at any time of day, no attached sensor has
been used in this method, the overall cost of the device is much less than
the current systems allowing it to be integrated in variety of the cars.
Simulation and experimental results show that the fuzzy analyzers, either
to be separated into 3 fuzzy analyzers or combined into one, function in
the same way. The fuzzy analysis of the environmental sensors has been

validated using a self-declaration fatigue level of the driver in several tests.
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