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Overview Summary

Coupled with NSF funding, a virtual avatars will recognize and react to student's expressions, gazes, hand
gestures, etc. to both interpret (iTutor) and respond (iDEMO) within computer science courses.

Outcomes Summary

Website describing facial recognition features and a YouTube video explains the research.

Project Abstract

This project aims to develop an advanced teaching and learning technology by utilizing the existing computer
vision technology and further develop our unique human behavior and facial expression analysis approaches
to improve the experience of class teaching and learning. Specifically, two software systems will be
developed: (1) An Idea lllustration and Demonstration (iDEMO) software tool will be created that provides
instant visualization of instructor’s idea, theory, illustration, demonstration, and experiments that can be used
by teachers in the classroom. Such a unique story-telling software can translate voice to text,

then text to graphic scene, and allows a story presented by teachers and/or students to be visualized in an
animated movie; (2) An Intelligent Virtual Tutor System (iTUTOR) using a synthesized individualized graphical



http://www.cs.binghamton.edu/~lijun/Research/3DFE/3DFE_Analysis.html
https://www.youtube.com/watch?v=HUo6xo6rHNc

avatar as a “virtual instructor” will be created for interacting with students. The virtual tutor is smart enough to
understand students’ reaction through recognition of their expressions, voices, eye gazes, and hand gestures,
and adjust the presentation materials accordingly at various levels. Pl Dr. Yin has been working on developing
virtual avatars and computer-based human behavior understanding and simulation for human computer/robot
interaction for over 15 years. Such state-of-the-art software opens a new way for teaching and learning,
potentially enhancing students’ creativity and critical thinking ability. This system can also been used as a tool
for training teachers or instructors through a virtual avatar interaction in a simulated learning environment. We
will apply our systems to five courses of computer science through the Fall semester 2013 and Spring
semester 2014. The effectiveness of the new instruction system will be evaluated through the course
instructors’ reports, students’ performance reports, and an external evaluator’'s survey and comparison. The
results and findings will be disseminated through technical publications, conferences, and project websites.
The resulting software and data will be released to the public, including the research and educational
community.

Reports and Resources

Project final report

Developing Advanced Learning and Instruction Technology Through HCI
Analyzing Facial Expressions in Three Dimensional Space

Video featured on WICZ news

Article featured in Binghamton research (page 40-43)

“The face of future” by Binghamton University

Project outcomes report

Mid-project report

Discipline Specific Pedagogy

e STEM

Instructional Technologies

e Artificial Intelligence

Learning Environments (Physical)

e  Augmented Reality



http://www.yahoo.com/
http://www.cs.binghamton.edu/~lijun/Research/IITG/iDemo-iTutor-IITG.html
http://www.cs.binghamton.edu/~lijun/Research/3DFE/3DFE_Analysis.html
http://www.wicz.com/news/video.asp?video=5-28-13face%2Eflv&zone=News
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https://commons.suny.edu/iitg/files/2015/09/IITG-Project-Outcomes-Report.pdf
http://commons.suny.edu/iitg/wp-content/blogs.dir/13/files/2014/04/2013-mid-project-report_iTutor-and-iDemo-3D-Computer-VisionGraphics-with-Intelligent-Avatar-Interaction.pdf

