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Abstract

The epidemiological spread of the Covid-19 virus was accompanied by
great challenges in many fields, an important one is the field of education.
As a sequence the need for the developing e-learning methods has
emerged. Such methods enable off-class learning and eliminate the need of
physical presence in class. As a major component in e-learning methods,
proctoring systems enable students to perform exam remotely while being
within controlled environment in order to ensure exam confidence and,
hence, maintain high standard learning on most existing both academic and
educational.

Proctoring systems relied on machine learning. Being thoroughly
trained to detect face and determine head angles and iris direction,
however. This thesis proposes a system to perform e-exam. It mainly
consists of the two core components of a regular. proctoring system, head
direction monitoring and eye gaze estimation by (MediaPipe) algorithm
that depend on deep learning. Accordingly, the proposed system at first
detects the face and localizes the iris. Then it estimates the angles (Yaw,
Pitch and Roll) for head. Estimating the movement of the gaze by detect
the horizontal and vertical angles for iris., based on a set of trigonometric
functions and other geometric calculations.

The system suggests rules the set penalty points based on errors those
happened when the calculated angles exceed predefined limits. Based on
accumulated penalty points an overall errors measure is calculated and then
used to decide whether the student is eligible to complete the exam or quit
it after being warned. Usually, different penalty points are set for each type
of errors. Upon exam completion, a detailed errors report is issued to the
student.

As it was implemented in Windows 10 operating system and Python
program language, the proposed system utilizes OpenCV library for image
processing and MediaPipe library for face and iris detection. Performance
analysis of the proposed system shows that it has 100% accuracy and
performs on 0.083 seconds in estimating angles and detecting potential
errors.



