Virtual reality
in vestibular rehabilitation
Keimyung University Dongsan Hospital

Department of Neurology
Hyun Ah Kim

Vestibular rehabilitation

Habituation
Adaptation
Substitution
Balance and gait exercises

Incorrect performance of exercises

Necessity of active efforts and interest from
the patient

— variability of patients response to therapy

Nature 553, 402-403 (2018)

Virtual reality (VR)

an approach to user-computer interface
that involves real-time simulation of an
environment, scenario, or activity that
allows for user interaction via multiple
sensory channels.

computer-generated scenario that
simulates a realistic experience.
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New and experimental techniques Il : virtual reality

Virtual reality (VR)

Immersion

The feeling of presence

ALITY
PRINCIPLES
\F
Interaction . Synthetically

A possibiliy to rangform the Feneraled
enviranment
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Virtual reality (VR)

Virtual environment
Output device
Input device (interface)

Virtual environment
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VR output devices

Visual display

3D glasses

Surround displays- large projection screens (CAVE)

Head mounted displays (HMD)
Haptic display

Devices built in data gloves and dexterous manipulators simulating
kinesthetic and tactile sensations

Joysticks and desktop mice with kinesthetic feedback

Exoskeletal hand masters

Vibrating nodules, inflatable bubbles and electrorheological fluids
placed under the surface of a glove

Audio display
Headphones
Speakers

3D glasses
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Shutter glasses

Shutter glasses CAVE

T s CAVE Automatic Virtual Environment

Active eyswear with
linear

VR input devices

Position and orientation tracking devices
Magnetic trackers
Acoustic (ultrasonic) trackers
Optical trackers
Mechanical trackers
Eye tracking
3D input devices
3D mice and bats
Gloves
Dexterous manipulators
Desktop input devices
SpaceBall
CyberMan
2D input devices
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New and experimental techniques I : virtual reality

Motion Tracking
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Virtual Reality System
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Responses to a Virtual Reality Grocery Store in Persons
with and without Vestibular Dysfunction
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ABSTRACT

Peaple with vestibular dysfunction often complain of having difficulty walking in visually
complex environments. Virtual reality (VR) may serve as a useful therapeutic tool for provid-
ing physical therapy to these people. The purpase of this pilot project was to explare the abil-
ity of people with and without vestibular dysfunction to wse and tolerate virtual
environments that can be used in physical therapy, We have chosen grocery store enviran-
ments, which often elicit complaints from patients. Two patients and three control subjects
were asked to stand and navi e in VR grocery stores while finding products. Perceived dis-
comfart, simulator sickness symptoms, distance traveled, and speed of head movement were
recorded. Symptoms and discomfort increased in one subject with vestibular dysfunction,
The older subjects traveled a shorter distance and had greater speed of head movements com-
pared with young subjects, Environments with a greater number of products resulted in more
hexd movements and a shorter distance traveled
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Bergeron, 2015 Pavlou et al, (2012)

Balance in Virtual Reality: Effect of
Age and Bilateral Vestibular Loss
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New and experimental techniques I : virtual reality

FIGURE 7 | New poriabie and mabiie configuration af the matarial
waed in this study: (&) foam rubber; (B) Samsung virtual reality (VA
neadset; (C} Phone running BalanceRits App; D) switch anfat! foat
button for the Wil [WEEB; {E] b ta
Eainch the visual perturbation; F) Samseung Galary S8 phone running
TuscanVilla App visual perturtiation); (G WEB.
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Virtual reality balance training for elderly: Similar skiing games elicit @
different challenges in balance training

wii Fit Plus Bundje

https://www.youtube.com/watch?v=mmYQI

IxiKHw

https://www.youtube.com/watch?v=S3x3il-
w NU

https://www.youtube.com/watch?v=9Z8lolv
hEQE

Thank you for your attention!
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