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Abstract

There is no doubt that vehicles are an essential means of transportation for daily
life, and with the increase in the number of vehicles, traffic accidents are
increasing rapidly, and in recent years many researchers have shown great
interest in discovering the fatigue of the vehicle driver, which is a high priority
to ensure the safety of people and reduce or reduce material and financial losses.
Hence the need to build and develop special methods for detecting fatigue while
driving.

The majority of face detection systems and determining head tilt angles depend
on artificial intelligence and machine learning techniques, whose trained data
can be used in fatigue detection systems for the vehicle driver. It detects the face
of the driver of the vehicle first, by capturing the frame continuously using an
infrared (IR) webcam that was developed to work at night and without any
lighting source. The system was implemented using the Python language, where
the proposed system used the OpenCV computer vision library for image
processing and the DIib algorithm to detect the face.

The main objective of this project is to design and program a system to detect
fatigue in the driver of the vehicle through continuous verification of the
occurrence of stress situations based on facial features, and knowledge of the
driver's sluggish activity. The dlib algorithm was used and benefited from the
discovered facial parameters (Facial Landmarks), and then calculated the
distance between the upper and lower eyelids to evaluate the condition of the
eyes as well as for the mouth using the laws of Euclidean distance, and to
estimate the angles of the frontal head tilt (Pitch) and side (Roll) by means of
functions and angles (Euler angles) and some other mathematical calculations.

Practical experiments were conducted to evaluate and test the performance of the
system on a sample of vehicle drivers in the Nineveh Health Department as a
center for collecting samples, and depending on the sources and through the
practical application of the system, a threshold (threshold) was established for
each of the cases of the eyes and mouth, as well as the permissible head tilt
angles. When the default threshold values that have been set are exceeded, the
vehicle driver will be alerted, in addition to documenting and saving the values
of all violations from the beginning of the trip to the end of the trip in the form
of a final report, by saving the time and date of the violation, the number of times
it occurred, and the error value recorded for each violation in a file with the
extension (. txt), and allocate a specific warning for each type of abuse. The test
results showed that the performance evaluation of the proposed system is
effective in detecting all cases of abuse and in different lighting conditions by
testing the practical application of vehicle drivers while sitting in the driving
seat, as well as recording and monitoring other recorded activities and goals by
testing video clips for a group of data, as the test results showed Also, the method
adopted in detecting the face by the designed system is not affected by the age
and gender of the vehicle driver. Finally, the advantages of the designed system
are low cost and do not need to place any of the sensors on the body of the vehicle
driver.



