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ABSTRACT

The learning and teaching experience can be improved by using approaches that are not
obtrusive to perform a comprehensive student engagement analysis through- out the
classroom. In these modern times, when courses are conducted through the internet
mode, it is vital to accurately measure the levels of participation that each individual
student has. It is crucial and essential to provide assistance to educators so that they
may annotate and comprehend the significant learning rate of the students. A system
that can perceive data and transpire it into information automates the learning and
teaching experience in a classroom. In this study, videos are collected from online and
offline classes that has one single student per frame or many students per frame that is
analyzed for emotions and behavioral engagement through a multimodal system.

This work proposes a Hierarchical Video Summarization model to select keyframes for
processing. The Key frames are used to detect faces; the face detection system uses an
improved Reiterative Viola-Jones algorithm. On the faces that are detected Emotional
analysis is carried out using Deep Neural Networks. These Networks were designed
specifically to detect emotions and behavioural aspects of each student in a class and
evaluate their engagement in a classroom. In addition to this a behavioral estimation
using. In addition to the emotional analysis a dual channel is configured for a macro
level attention estimation based on 3D pose estimation using Euler angles for Pitch,
yaw and roll is used as a dual channel system that estimates the emotion and behavior
to precisely estimate the engagement level.

The presented model accurately categorises students’ emotional states as either in-
structors attentive or in-attentive. Experiment results revealed a strong relation- ship
between students’ attentive affective state engagement scores and their rates of
learning, both individually and in groups. A visual representation of the emotional
states and a transition diagram to aid both students and instructors in the improve- ment
of the educational process.
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