Integrating Video with Artificial Gesture
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Abstract

Modern video communication applications provide a
richer communicative experience than traditional tele-
phony. However, compared to in-person communication,
video communication applications fall short, in part due
to the lack of a shared space and a common frame of
reference for non-verbal cues. Our hypothesis is that an
application which emulates in-person communication in a
shared space, while leveraging off video communication,
results in a richer social experience. With that in mind,
we have designed and developed an application that com-
bines videotelephony and video game technology. Users
control an avatar from a first person perspective in a shared
3D virtual environment while their webcams track and cap-
ture a live feed of their face that gets rendered onto their
avatar. The avatars then use an automatic gesture sys-
tem to produce essential non-verbal cues, for instance turn-
taking cues, in the joint virtual environment. Early proto-
type testing without gesturing already showed promise, but
user feedback led to the development of artificial gesture.
This is ongoing research and the next steps are to conduct
further extensive user testing, focusing on measuring the ef-
fectiveness of the new automatic gesture system.

1. Introduction

The demand for quality video communication increased
drastically in 2020 due to the COVID-19 pandemic. Al-

though the available video communication tools have been
praised by many, they are not flawless. The goal of this
project is to design, develop and test a new type of telecom-
munication software. The application we developed focuses
on improving user experience by increasingly emulating in-
person communication. The application places users as 3D
avatars in a virtual environment where they can see and hear
each other. Unlike traditional 3D avatar based interaction, a
live video feed captured from each user’s face is displayed
inside the helmet of their avatar (see Figure 1). The benefits
of the application are mainly that it i) provides users with
a common space and freedom to move around; ii) allows
for multiple simultaneous conversations in a video-based
chat room and; iii) supports more natural group dynamics
by enabling users to locate and approach each other using
the direction and volume of their voices.

The results from testing an early prototype with 24 users,
without any gesturing, were already encouraging. Partic-
ipants enjoyed the freedom to roam and mingle, and the
whole concept of an avatar-video hybrid made a strong pos-
itive impression. However, user feedback also indicated
some difficulty in coordinating conversations. Based on
those results, we decided to take the emulation of in-person
communication even further, which has brought us to the
work described in this paper. Since it has been demon-
strated [2, 17] that automating useful non-verbal cues in
online avatars can support communication, including co-
ordination, we decided to add automated co-verbal gesture
based on user voices. In particular we aim to support social
awareness and turn-taking.






