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Synthesizing avatars into a 360-degree video
provides a virtual walking experience

February 29 2024

Schematic of the virtual walking experience. Credit: Toyohashi University of
Technology.

Researchers have developed a system that provides a virtual walking
experience to a seated person by real-time synthesis of a walking avatar
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and its shadow on a 360-degree video with vibrations to the feet. The
shadow of the avatar induces an illusory presence of their body. In the
future, it is expected to provide an immersive experience for any
recorded medium with a virtual embodiment.

Walking is a fundamental activity for humans and an important exercise
that is central to daily activities. A research team from Toyohashi
University of Technology and the University of Tokyo is developing a
system that provides a virtual walking experience for a seated person.
The system aims to provide a walking experience in virtual environments
using a 3DCG space and 360-degree live-action video.

In virtual environments, physical information or information for
embodiment is an important factor in enhancing the experience. In this
study, the walking experience was enhanced by adding physical
information about the user, which was not originally included in the
360-degree video experience, and integrating it with the 360-degree
video.

The physical information comprises a walking avatar (virtual human),
shadows created by light projecting onto the avatar, and vibrations
created by the feet during walking.

The walking experience can be acquired through the avatar and its
shadow synthesized with a 360-degree video, and the use of long
shadows enhances the sense of leg action and telepresence during
walking. The findings of this study have been published in i-Perception.
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A. Factory B. Residence C. Tree-lined

D. Long E. Short F. None

Images used in the experiment (A, B, and C) and shadows observed from a first-
person perspective (D, E, and F). Credit: Toyohashi University of Technology.

Various walking devices have been developed in the realm of virtual and
metaverse realities. However, most of these involve actual limb
movements. Such devices are large, complex, expensive, and not
intended for home use. They are also highly dependent on their physical
health.

One of the features of this study is that a seated person can obtain the
experience of walking without moving his or her legs. It is also compact
in terms of system and cost and comprises a commercially available head-
mounted display (HMD) and four vibrators attached to the feet.

The system is based on an 8 K-resolution 360-degree video of a person

walking and moving, which is experienced through an HMD. The avatar
composited into the 360-degree video is synchronized with the head
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movements of the user such that when they turn to the right, the avatar
also turns to the right.

The movements of the avatar were converted and rendered in real time
into a 360-degree video format. The avatar was observed from a first-
person perspective in which that of the user coincided with that of the
avatar, which always coincided with the center of the 360-degree video.
The shadow of the avatar is rendered directly in front of the travel

direction and is always observed, even in the limited field of view of the
HMD.
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System overview with vibration devices. Credit: Toyohashi University of
Technology.

When the avatar walks and its feet land on the ground, the vibrations
reach the feet of the user (heel and forefoot). Presenting an avatar and
its motion with synchronized foot vibrations produces a powerful
walking sensation.

Further development of a system that enables people to experience
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walking without moving their limbs is expected to provide enjoyment
for several experiences that begin with walking, regardless of physical
limitations, and improve the quality of life.

In addition, by supporting formats that can record space, such as a
360-degree video, the system is expected to be used in several situations
and deployed to a wider range of people. If the device becomes more
compact, it will be possible to walk or travel home.

More information: Junya Nakamura et al, Effects of self-avatar cast
shadow and foot vibration on telepresence, virtual walking experience,

and cybersickness from omnidirectional movie, i-Perception (2024).
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