
Issue 1 /  2012

Augmented 
Reality in 
Healthcare

and
much
more...

T h e  O f f i c i a l  V o i c e  o f  i A C T o R

ISSN 2031 -  278

COVER STORY:

FEATURES:
Interactive Augmented Reality Exposure
Treatment

p 16

Augmented Reality Handhelds and
Mobile Devices

p 23

Visual Augmentation for the Blind
p 24

ASK THE EXPERT:
Ashfaq Ishaq

p 31

COUNTRY FOCUS:
The Netherlands

p 40



6

SUBSCRIBE TO C&R

Subscriptions begin with the first issue of the current volume. No cancellations
or refunds are available after the volume’s first issue is published. Publisher is
to be notified of cancellations six weeks before end of subscription.  Members
of the International Association of CyberPsychology, Training & Rehabilitation
(iACToR) receive a 20% discount. To subscribe please visit www.vrphobia.eu and
click “Subscribe.” 

Individual

USD 155

USD 195

Europe

International

Institution

USD 330

USD 400

USD 81

USD 280

USD 360

Europe

International

USD 615

USD 760

1 Year

1 Year        Online only

2 Years

USD 135

Professor Brenda K. Wiederhold,
Ph.D., MBA, BCIA
Editor-in-Chief
C&R Magazine
Belgium

Emily Butcher
Managing Editor
Interactive Media Institute
USA

Professor Rosa M. Baños, Ph.D.
University of Valencia 
Spain

Professor Cristina Botella, Ph.D.
Universitat Jaume I
Spain

Professor Stéphane Bouchard, Ph.D. 
Universite du Quebec 
en Outaouais (UQO)
Canada

A.L. Brooks, Ph.D.
Aalborg University
Denmark

Professor Paul M.G. Emmelkamp, Ph.D. 
University of Amsterdam
The Netherlands

Professor Luciano Gamberini, Ph.D.
University of Padova
Italy

Professor Sun I. Kim, Ph.D.
Hanyang University
Korea

Professor Dragica Kozaric-Kovacic, 
M.D., Ph.D.
University Hospital Dubrava
Croatia

Professor Paul Pauli, Ph.D.
University of Würzburg
Germany 

Professor Simon Richir, Ph.D.
Arts et Metiers ParisTech
France

Professor Giuseppe Riva, Ph.D., 
M.S., M.A.
Istituto Auxologico Italiano
Italy

Professor Paul F.M.J. Verschure, Ph.D.
Universitat Pompeu Fabra
Spain

Professor Mark D. Wiederhold, M.D.,
Ph.D., FACP
Virtual Reality Medical Center
USA

Professor XiaoXiang Zheng, Ph.D.
Zhejiang University
P.R. China

C&R Editorial BoardGENERAL INFORMATION

CyberTherapy & Rehabilitation Magazine
ISSN: 2031-278
GTIN-13 (EAN):  9771784993017

CyberTherapy & Rehabilitation Magazine is published quar-
terly by the Virtual Reality Medical Institute (VRMI), 30 Clos
Chapelle aux Champs, Bte. 3030, 1200 Brussels, Belgium and
the Interactive Media Institute, 9565 Waples Street, Suite 200,
San Diego, CA 92121, U.S.A. The magazine explores the uses
of advanced technologies for therapy, training, education,
prevention, and rehabilitation. Areas of interest include,
but are not limited to, psychiatry, psychology, physical
medicine and rehabilitation, neurology, occupational ther-
apy, physical therapy, cognitive rehabilitation, neuroreha-
bilitation, oncology, obesity, eating disorders, and autism,
among many others. 

PUBLISHING HOUSE
Virtual Reality Medical Institute BVBA
30 Clos Chapelle aux Champs, Bte. 3030
1200 Brussels, Belgium
Telephone: +32 (0)2 880 62 26
E-mail: office@vrphobia.eu
Website: http://www.vrphobia.eu

PUBLISHER
Brenda K. Wiederhold, Ph.D., MBA, BCIA

PRODUCTION AND PRINTING
Nyomda

ADVERTISING 
For advertising information, rates, and specifications please
contact Virtual Reality Medical Institute, 30 Clos Chapelle aux
Champs, Bte. 3030, 1200 Brussels, Belgium, Telephone: +32
(0)2 880 62 26; E-mail: office@vrphobia.eu.

REPRINTS
Individual article reprints are available from corresponding
authors. Please contact the publisher for rates on special
orders of 100 or more.

MANUSCRIPTS
Submissions should be addressed to the C&R Managing Ed-
itor, Virtual Reality Medical Institute: office@vrphobia.eu. 

COPYRIGHT
Copyright © 2012 by Virtual Reality Medical Institute. All rights
reserved. CyberTherapy & Rehabilitation Magazine is owned
by Virtual Reality Medical Institute BVBA and published by the
Virtual Reality Medical Institute BVBA. Printed in Hungary.

With the exception of fair dealing for the purposes of re-
search or private study, or criticism or review, no part of this
publication may be reproduced, stored, or transmitted in
any form or by any means without prior permission in writ-
ing from the copyright holder. 

For permission to photocopy an article for internal purpos-
es, please request permission and pay the appropriate fee
by contacting office@vrphobia.eu. 

The accuracy of contents in CyberTherapy & Rehabilitation
Magazine are the responsibility of the author(s) and do not
constitute opinions, findings, conclusions, or recommenda-
tions of the Publisher or editorial staff. In addition, the Pub-
lisher is not responsible for the accuracy of claims or infor-
mation presented in advertising portions of this publication.

CyberTherapy & Rehabilitation Magazine is currently indexed with PsycEXTRA.



LETTER FROM THE EDITOR-IN-CHIEF
B.K. Wiederhold p 1

COVER STORY
Overview on Augmented Reality
M.D. Wiederhold, B.K. Wiederhold p 10

FEATURES
Interactive Augmented Reality Exposure
Treatment
A. Dünser p 16

Manipulative Augmented Virtuality�for
Modulating Human Perception and Action
A. Pusch, F. Steinicke p 20

Augmented Reality Handhelds and Mobile
Devices
A. Ines p 23

Visual Augmentation for the Blind
P. Degenaar p 24

PRODUCT COMPARISON CHART
Augmented Reality p 26

Clinical Skills Learning With Touch Technology 
M.J. Cox, J.P. San Diego, B. Quinn p 28

ASK THE EXPERT
A. Ishaq p 31

FROM WHERE WE SIT
H. Kaufmann p 35

ACROSS THE POND
B.D. Wassom p 36

FURTHER AFIELD
L. Kong p 37

COUNTRY FOCUS
The Netherlands
C. Loranger p 40

TABLE OF CONTENTS

7

Manipulative Augmented
Virtuality

Mixed reality display and tracking technologies
have begun to spread into the mass market
and have a great potential to be applied to var-
ious healthcare applications. Research has
shown promising leads in the potential of ap-
plying manipulative augmented virtuality for
individuals who have trouble walking . These
developments could lead to enormous poten-
tial for rehabilitation, diagnosis and treatment
of various disorders.

Augmented Reality for Exposure
Therapy

By overlaying virtual content on the real
world, Augmented Reality has great potential
for exposure treatment. By interacting with a
representation of a specific stimulus, such as
spiders, the therapist is easily able to control
the level of exposure experienced by the
patient, leading to reduced levels of anxiety.
The virtual stimulus not only appears to be
moving in the real world, but also reacts and
adapts to the a client’s presence and actions,
making therapy even more effective.



Ask the Expert:
Ashfaq M. Ishaq

Brenda K. Wiederhold: Tell us about your
background and experience

Ashfaq M. Ishaq: I started my career at
the World Bank headquarters in Wash-
ington DC conducting economic re-
search on entrepreneurship and small
industry development in 1980.  The
bank’s research department had ac-
quired an IBM System 360 at that time
which opened possibilities for econo-
metric analysis of primary data which
we had collected.  I coauthored a book
which was published by the Oxford Uni-
versity Press in 1987 and by that time I
had joined the economics faculty at the
George Washington University.  Soon
thereafter I wanted to leverage my eco-
nomic development and teaching expe-
riences into advisory services.  So I
opened a project development compa-
ny in Washington which eventually be-
came successful by the mid-1990s.  I had
to close this business in 2001 to devote
all my time and energy to the Interna-
tional Child Art Foundation (ICAF).

BKW: What inspired you to found the In-
ternational Child Foundation?

AMI: I was always interested in creativ-
ity and my research on entrepreneur-
ship deepened this passion. It frustrat-

ed me that economics dealt with
productivity alone and not creativity.  I
was asking myself why innately creative
children grow up to become bureau-
crats.  E. Paul Torrance, who is consid-
ered the father of creativity, document-
ed the “4th-grade slump” in the
creativity of children through his longi-
tudinal and cross-cultural studies.  Some-
thing happens to us at that age, be it
conformity or being educated out of our
creativity.  How to help children over-
come their creativity slump? The least

cost and more effective approach is to
employ the arts.  But there was no na-
tional art organization for American chil-
dren, nor an international arts organi-
zation for the world’s children. The ICAF
had to fill this vacuum.

BKW: Tell us more about the background
of the International Child Foundation,
and the aims of the organization.

AMI: Running the ICAF posed a big chal-
lenge as neither I nor my wife had non-
profit experience.  I knew that at least
initially we had to invest our own funds,
which is what we did.  Right after incor-
porating the ICAF we launched an inter-
national art competition for children age
8 to 12 to address the “4th-grade slump.”
In September 1998 the ICAF hosted the
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“The power of the arts to foster creativity and
develop empathy is overlooked.  Since creativity
and empathy are preconditions for a just, pros-

perous, and nonviolent world, we should all
champion global art programs.”

“We are also developing a virtual creativity
playground (VCP) because if a child's creativi-
ty is not encouraged, it could be lost forever.”

INTERVIEW



first-ever national children’s art festival,
held on the National Mall in Washing-
ton DC.  

The problem with creativity is that it is
morally neutral.  "The greatest work of

art imaginable for the whole cosmos”
is how a German avant-garde compos-
er Karlheinz Stockhausen described the
9/11 terrorist attacks on the United
States.  Creativity alone cannot do the
job.  We need empathy as well.  Creativ-
ity and empathy together are necessary
and sufficient conditions to build a
brighter future for all.

Neurobiologists inform us that our
brains are hardwired for both creativi-
ty and empathy.  The 4-th grade slump
and the selfish gene play against our
better instincts.  It just so happens that
the arts can be employed for the devel-
opment of creativity and empathy.  This
is what the ICAF does.

BKW: Could you tell us about your cur-
rent research?

AMI: Do children through their art of-
fer insights into our creative purpose
and potential? Can we, former children,
learn from the new generation? What
is this learning?

BKW: Do you think the public should
be more aware of the issues your organ-
ization aim to promote?

AMI: People do not appreciate children’s

imagination and art and hence it has
zero market value.  Consequently, the
power of the arts to foster creativity and
develop empathy is overlooked.  Since
creativity and empathy are precondi-
tions for a just, prosperous, and nonvi-

olent world, we should all champion
global art programs. 

BKW: What are the best achievements
you have experienced since founding
the organisation?

AMI: The ICAF is today a world leader
in children’s art.  Next year we launch
the 5th Arts Olympiad (2013-2016). We
expect that about two million 8 to 12
year olds worldwide will participate in
and benefit from their Arts Olympiad
experience.  This innovative art and
sport program inspires them to em-
brace the Artist-Athlete Ideal of the
creative mind and healthy body—mens
sana in corpore sano.  Although the
ICAF receives little financial support, its
work is essential and its achievements
incredible.  

It has been especially important to
break with history and bring children's
voices to major conferences where we
have organized children's panels. Insti-
tuting the "World Children's Award" is
another achievement.  Introducing a
child's imagination to the adults is what
we do every day. We continue to con-
vince contemporary art museums to
dedicate at least one room to art by chil-
dren.

BKW: Could you explain what the World
Children’s Festival is about?

AMI: The festival honors the Arts
Olympiad winners from U.S. states and
participating countries. In 1999 we pro-
duced the first World Children’s Festi-
val and ever-since the festival is held
quadrennially as Olympics of children’s
imagination and co-creation.  Child per-
formers and musicians from around
the world apply to showcase their tal-
ents.  Architects, engineers, scientists,
technologists, writers, Olympians and
other professionals come to Washing-
ton at their own expense to host work-
shops and activities for the children,
who arrange their own workshops as
well. 

This educational festival has grown into
a global showcase for STEAMS Educa-
tion which integrates Arts and Sport
with STEM disciplines (science, tech-
nology, engineering and mathematics)
for children’s holistic development.
The 5th World Children’s Festival will
be held in Washington in 2015. It is
free and open to the public, so you are
most welcome.

BKW: How has technology impacted
your work?

AMI: When we started in 1997 all com-
munications were by snail mail, which
was very costly and time consuming.
Today, about 80 percent of our work is
online. The ICAF was one of first civil
sector organizations to publish a we
bsite in early 1998.  We added digital
art as a category to the Arts Olympiad
in 2004. At the 1st World Children's Fes-
tival in 1999, very few teachers and par-
ents had E-mails.  At the 4th World Chil-
dren's Festival in 2011, nearly all the
children had E-mail addresses.  The cur-
rent issue of ChildArt magazine is on
Games & Online Experience. We are also
developing a virtual creativity play-
ground (VCP) because if a child's cre-
ativity is not encouraged, it could be
lost forever.
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“Neurobiologists inform us that our brains
are hardwired for both creativity and
empathy.  The 4th grade slump and the
self ish gene play against our better
instincts. It just so happens that the arts
can be employed for the development of
creativity and empathy.”


