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Virtual reality (VR)

“VR is a scientific and technical
domain that uses computer sciences
and behavioral interfaces to simulate
in a virtual world the behavior of 3D
entities, which interact in real time
with each other and with one or
more users in a pseudo-natural
iImmersion via sensorimotor
channels”

.{)Feuchs & Guitton, 2011, p.8)
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Applications of VR in healthcare

» Training and education of professionals

Royal College of Surgeons in Ireland
Angeligue.Remacle@uliege.be



Applications of VR in healthcare
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» Diagnosis
» Treatment
» Prevention
(Education of patients)

Biofeedback integrated in VR
cstassart@uliege.be
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Validation of a virtual environment: Scientific approach

. Elicitation of the expected behavior

.. Immersion and presence in VR Q//

i

1. Potential side effects

v. Benefits of new technology over other existing methods
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Virtual classroom
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Applications

Visual display through the Oculus Rift (for user) > Speech thera Py
http://hdl.handle.net/2268/222818 > Pedagogy
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Validation of a virtual classroom: W
|. Elicitation of the expected behavior

Real classroom VR

Methods

30 teachers
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Validation of a virtual classroom: W
|. Elicitation of the expected behavior

Real classroom

Results

Similar
voice use
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Validation of a virtual classroom: v
Il. Immersion and presence in VR e R

Revised by the UQO Cyberpsychology Lab (2004)

Indicate your preferred answer by marking an "X" in the appropriate box of the seven point
scale. Please consider the entire scale when making your responses, as the intermediate
levels may apply. For example, if your response is once or twice, the second box from the
left should be marked. If your response is many times butnot extremely often, then the sixth

.
I m m e rs I o n (or second box from the right) should be marked.

1. Do you easily become deeply involved in movies or tv dramas?

> Re I ate d to t h e q u a ntity a n d ‘NEVIER ‘ | O(T‘CASIONA‘LLY : : OFTEN!

q u a I ity Of S e n S O ry d a ta ’2“0511:;\t:x;;\l:;?:)ol:::‘;Slxlrllt\"?i\q.d in atelevision program or book that people have
L]
fro m t h e e nVI ro n m e nt \NEVER ‘ ‘ OC(‘“A\SI()NM‘_LY J ()FTEN‘

3. How mentally alert do you feel at the present time?

» Product of the technology et Bogdh dod e i
that facilitates the
production of the
multimodal sensory

« input » to the user
(Burdea et al., 1996 ; Wiederhold & Bouchard, 2014)

4. Do you ever become so involved in a movie that you are not aware of things
happening around you?

| L | | | |
R OCCASIONALLY OFTEN

. frequently do you find yourself closely identifying with the characters in a story

L |
OCCASIONALLY OFTEN

0 you ever become so involved in a video game that it is as if you are inside the
~me rather than moving a joystick and watching the screen?

| | [ | | | | |
NEVER OCCASIONALLY OFTEN
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Validation of a virtual classroom:
Il. Immersion and presence in VR

Presence
» State of consciousnhess

» Experience of beeing or
acting in one place, when
physically situated in
another place

(Slater et al., 1996; Wiederhold & Bouchard, 2014; A
Witmer & Singer, 1998) v ARTACIAL
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PRESENCE QUESTIONNAIRE

(Wamer & Sager_ Vs 30, Now. 1954)*
Revesed by e LQOC epaycdhoiogy Lab 2004)

Charcerze your expenence 1o S covronmess by makems a0 "X o the ppecprae
box of e T-pomt sale B acosdaace wilh S gueae cooscar and desorpane hibek
Please consader e cnnie scale when mokng yoor rep = e momodar kvek
may pply. Aeswer Se gueaxas ndopendessly o the coder Sat Sy ppaar Do noe
SIP QUOSTIoNS OF IR 50 3 PESVIoES Guesion 10 Chumae your am wer

WITH REGARD 1O THE EXPERENCED ENVIRONMENT

L. How mesch were youable toconmnd evenss™

NOT AT ALL SOMEWTAT COMMLETELY

2 How mspomsive wis Si¢ Sy monme st &0 S0oes Bt you sutssed (o perbemed”

NOT MODERATELY
RESPONSIVE RESPONSIVE

COMPLETELY
RESPONSIVE

3. How sumaral did your stenac oes wih e covwonoey sooen !

COMPMLETELY
NATURAL

EXTREMELY
RTFCIAL

BORDERLINE

meach dad B vism] s peas of e eavonoess mnolve you!

ALL SOMEWHAT COMPLETELY
ausural wis de mochonsen whachooamod kbd mosemont Siroch e
Camenr’

COMPLETELY
NATURAL
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Validation of a virtual classroom:

lll. Potential side effects

Cybersickness

LA AL AL AL LD}
Altre sigaah’

corebateg
cybereckacn

Tactile System activaty

(Cheng-Li Liu, 2014)

SIMULATOR SICKNESS QUESTIONNAIRE
Kennedy, Lane, Berbaum, & Lilienthal (1993)***

Instructions : Circle how much each symptom below is affecting you right now.

1.
2.

3.

General discomfort
Fatigue

Headache

. Eye strain

. Difficulty focusing
. Salivation increasing
. Sweating

. Nausea

. Difficulty concentrating

"'ness of the Head »
‘on
eyes open

2yes closed

_ wareness
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None
None
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None
None
None
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None
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Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate



Validation of a virtual classroom: W
IV. Benefits over other existing methods

» Research protocol
- High level of evidence
- Good degree of confidence

» Randomized controlled trial
Evaluations

Control group
= / Usual speech therapy Outcomes
100 teachers “@ @+ cccccccctssssssssescessssssssssseee e s >

Experimental group
| | VR methods
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Conclusion

» Scientific validation required
» VR elicits behaviors and emotions used by the clinician
» Need to train the clinician in VR therapy methods

» Not for every patient
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