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Abstract

Augmented Reality or "AR" has been recognized for its significant importance in different areas of
technology, not to mention its significant presence in the education sector. This research aimed to map
the relevant literature on AR usage with the aim of rehabilitating people with disabilities. The search
was performed on three databases: Science Direct, IEEE Explore and Web of Science from 2013 to
2018. . Based on our inclusion and exclusion criteria, (n=13) articles were selected. Seven of the
studies (n=7/13) intellectual disability. Six of the studies (n=6/6) physical disability. The basic idea of
this article is to measure the size of the virtual environment utilization in order to rehabilitate the
disabled, in addition to the ability of modern technology to restore people with disabilities to normal
life and integration into society. This research is expected to display the current literature in this area
and to increase the understanding of this research field.
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INTRODUCTION

The augmented reality has been defined for its importance and role towards integrating digital
information along with user environment in real time settings. Aside from virtual reality settings which
create a whole new environment while the AR use the existing one and build on top of it. Augmented
reality is a very important tool in different areas of science, particularly, in the rehabilitation of the
disabled. The researchers addressed all persons with disabilities, including students of different ages.
Disability can be defined as a person's who carry different type of physical or mental deformities due
to a partial or total loss of physical, sensory or mental abilities. Statistics have shown that there are
approximately 150 million children around the world with special needs. Disability is categorized into
two sections: the intellectual disability (ID) and Physical disability. This landscape research consists
of two type of disabilities identified. The first section covered the type of disabilities whereby people
are suffering from brain deformities or brain diseases that result the disability, for example Stroke
Vision, Aphasia, Neglect (VAN), cognitive impairments, cognitive disabilities, autism etc. On the
other side, physical disabilities are disabilities related to movement such as weakened hand, hand
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tremors, motor impairments and Loss of limbs. Modern technology, especially the augmented reality,
is a promising technology to improve the life style of the rehabilitation of disabled people, especially
children, so that they can integrate into society. Vulnerable populations suffer from the unavailability
of standardized protocols for patients like children, and also those with intellect disability. It’s been
shown that many students did not receive sufficient exposure before migrating into the professional
working industry (Chuah, Lok, & Black, 2013). The remaining of the paper discusses different form
of disabilities

The major objective for this paper is to shade light on efforts for fellow researchers in response to the
use of Augmented Reality in disability rehabilitation, in addition to distinguishing a mapping for
research landscape identified in the literature, not to mention the finding out few features that
characterize such important research line.

Research Questions

1 Isthere a classification of disabilities in return for the augmented reality?
2 Does the augmented reality suitable to rehabilitate the disabled people?

Research Objectives

1 To develop map for use augmented reality for disabled people.
2 To investigate whether the augmented reality is useful in helping the disabled to integrate
into society.

METHODOLOGY

This section is meant to describe the article collection process along with the final taxonomy which is
the result of dividing the papers into suitable categories.

Data Collection

Data was collected through three databases, Web of Science (Wos), Science Direct (S.D) and (IEEE).
The search was utilized by using query ("Augmented reality" OR AR) AND (Education OR Learning)
AND (Disability OR Handicap) AND (Student OR Pupil), the aim was to gather all the data related
with disability in the educational settings and to see how relevant it can be with the students. The first
screening of the articles resulted in 547 from all the databases. After duplications were removed, 537
articles remained. After that, title and abstract scanning, 403 articles were removed and 134 remained.
The last scanning process was full reading which also result in the final set which is 13 articles.

47



Journal of ICT in Education (JICTIE)
ISSN 2289-7844 /Vol. 6 /2019 / 46-57

Inclusion and Exclusion Criteria

During the screening process, a set of criteria were applied for selecting the relevant studies, 2013 and
2018, an additional criteria was limiting all papers from all databases to English language.
Furthermore, in the selection of papers, they were either articles or review articles. There were other
aspects of the inclusion related with the topic. The first one was associated with the disability and how
AR has been applied in its rehabilitation. There were other types of articles found but were excluded
(e.g. conference papers and books) and all papers which don’t discuss disability or even papers that
discusses three dimensional environments as seen in Error! Reference source not found..

Query
("Augmented Reality" OR Al) AND (Education OR Learning) AND (Disability OR Handicap) AND
(Student OR Pupil)

v v v

Science Direct Web of Science IEEE
465 16 66

— 7 =

Screen Out the Duplications 547

10-
537
1
v
Inclusion Criteria Title and Abstract Scan
e The Article is an English from all databases ~ 537
e The main focus of the articles is people with - 403
disability and the use of AR in rehabilitation of 134
those disabled. A4
. Full Text Reading
Exclusion Criteria > 134
e All the Virtual Reality papers were excluded %
e Three dimensional environment
e Conference papers v
e All papers that do not feature a form of Second full reading and
intellectual or physical disabilities final included set
e The books 13

Figure 1: Queries, Protocol, Inclusion and Exclusion Criteria
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Research Landscape

The landscape displays how different screened articles (n=13) were categorized into two main sections:
the first discuss the intellectual disability while the other discuss the physical disability as shown in

Error! Reference source not found..
Developmental
disabilities
Stroke (vsN) ME upper limb
training
Intellectual .
Disability (ID) Autism(ASD)
Cognitive
Impairments
Virtual
Environment TrEmEe
Beside The
Disabilities
Weakened
Hand
Physical
Motor Physical
Impairments Rehabilitation

Figure 2: Landscape of Type of Disabilities and Classification

Intellectual Disability (ID)

Intellectual disability (ID) is a level of mental functioning which is less than average IQ with standard
deviation and is accompanied by a marked defect in adaptive behaviour (Deb, Thomas, & Bright,
2001), which appears in developmental stages from birth to age 18. The people with mental disabilities
need to take greater care more than normal people and the introduction of modern technology may
lead to overcoming disability, For some of the populations which suffers from the inexistence for
Standardized of patients like the ones with intellectual disability and children. It is been shown that
many students did not receive sufficient exposure before migrating into the professional working
industry (Chuah, Lok, & Black, 2013). During the high rate mixed reality exam (MR) learners are able
to practice with the exposure to more diversity of children with their families than the ones they
previously encountered. Error! Reference source not found. illustrates the use of Virtual child and
MR paper.
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Figure 3: Use of Virtual Child and MR Paper (Chuah, Lok, & Black, 2013)

a) Developmental Disabilities

Developmental disability is identified as a diverse group of chronic conditions which are due to
impairments that either mental or physical in nature, let alone arising before adulthood (Lin &
Chang, 2015). Children suffers from developmental disabilities often suffer from poor mobility,
weak limbs or nerves. They can be helped by using the enhanced reality and focusing on the games
that require the child to move his body.it will aid during the integration with the remaining
children. The use of these games has proven to be useful, especially the interactive ones. Scratch
2.0 in an Interactive game developed with the aim of to enhancing the strength for children with
disabilities bodies motion (Lin & Chang, 2015). Error! Reference source not found. illustrates
the use of interactive games in the virtual environment.

webcam
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Figure 4: The Concept of the Game Developed in Scratch 2.0 (Lin & Chang, 2015)
b) Stroke VisuoSpatial Neglect (VSN)

It is a lack of blood flow and nutrition for part of the brain leading to cell death (Cassiday, Lewis,
& Gray, 1998). People suffering from post-stroke neglect (VSN) usually face obstacles during
walk. The reason behind the collisions remains unclear whether its occurring due to cognitive
deficits which also could be due to VSN or because of an energy deficit after torsion (Aravind,
Darekar, Fung & Lamontagne, 2015). A test group of patients were examined in order to avoid
obstacles with the use of joystick and avoiding the motion effect. by used the joystick-driven-
virtual environment-VE in a visor SX60 head mounted display (HMD). A conclusion was that
cognitive deficits is due to stroke (VSN). The use of the headset and the virtual environment for
stroke patients (VSN) is demonstrated in Error! Reference source not found..

Figure 5: Demonstration for the Use of the Head Set and the Virtual Environment for Stroke
Patients (Aravind, Darekar, Fung & Lamontagne, 2015)

Upper Limb Training (Upper Disorder)

Is the inability of the person to move the upper limbs due to a specific accident or damage to the
brain cells or genetic factor (McAtamney & Corlett, 1993). Most patients with stroke suffer from
paralysis of the upper, lower, or both sides after stroke, which may lead to muscle and nerve
atrophy over time if the patient is neglected. It is safe for the utilization of training system based
on virtual reality seems to be a motivating training option for after stroke patients. It’s important
for therapists who use You Grabber in order to be aware of the monitoring for fatigue and be
cautious with feedbacks with the use of scores (Lehmann, Baer, & Scahill, 2007). Error!
Reference source not found. demonstrates the method of training upper limbs using virtual
reality.
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Figure 6: Training Upper Limbs using Augmented Reality (Lehmann, Baer, & Scahill, 2007)

¢) Autism Spectrum Disorder (ASD)

This disorder affects the child's growth and development. It causes weak language and
pronunciation of words, weakness in social skills, and interaction with others (White, Keonig, &
Scahill, 2007). Technologies that are based on Augmented Reality (AR) have demonstrated good
potential for learning and assessment of children, in addition to adolescents, and adults with autism
(Takahashi, Oki, Bourreau, Kitahara, & Suzuki, 2018).

Figure 7: Use Augmented Reality to Treat Children with Autism
(Takahashi, Oki, Bourreau, Kitahara, & Suzuki, 2018)
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d) Cognitive Impairments

Identified as difficulty while the processing of thoughts which might lead to loss of memory,
difficulties in making decision, and the inability to focus and learn issues. A game was created in
order with the aim of providing prompts for scenarios associated with recycling, not to mention
identifying improper task steps on the fly, and aid users towards learning in order to make
amendments (Chang, Kang, & Liu, 2014; Beidel, et.al., 2017). Error! Reference source not
found. is an AR training cognitive impairment.

Figure 8: Job Coach (right) and a Participant (/ef?)
(Chang, Kang, & Liu, 2014; Beidel, et.al., 2017)

e) Traumatic (Combat Related PTSD)

It is a particular type of disorder that affects people who have been in combat. augmented reality
exposure therapy (ARET) functions by incorporates realistic traumatic cues into exposure therapy
to help those with combat-related post-traumatic stress disorder (PTSD) to get treatment (Beidel,
et.al., 2017).

Intellectual Disability (ID)

Is any disability that impairs the physical function of one or more parties or the fine motor skill or
motor skill (Janssen, Heymsfield, & Ross, 2002). It is divided into several sections such as, weakened
hand, hand tremors, motor impairments, and physical rehabilitation. An approach was explored for
physical rehabilitation named Oculus Rift DK2 which is been marked as one of the best AR
technologies (Baldominos, Saez, & Pozo, 2015). Every screen in the following Figure 9 is projected
to an eye by Oculus Rift glasses, producing a 3D effect in the brain.
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Figure 9: Game Scenario as Seen by the Patient (Baldominos, Saez, & Pozo, 2015)

Weakened Hand

Weakened hand is the inability of the person to move the hand fully because of atrophy in the
nerves or muscle atrophy due to a particular accident or genetic factor or stroke (VSN). Hand
rehabilitation learning system, the SAFE Glove, a device that can be used in order to enhance the
rehabilitation of subjects with disabilities (Staff, et.al., 2016).The following Error! Reference
source not found. is a prototype of the SAFE Glove worn on a hand.

2 Force sensors

3 Position sensors

(a) (b)
Figure 10: SAFE Glove Prototype Worn on a Hand (Staff, et.al., 2016)

The hand movement is not controlled due to a satisfactory condition such as a stroke, brain tumor
or psychological condition. Using reality system for optical see-through mixed that works by
reducing hand tremors so that the individual can type steadily (Wang, Iwai, & Sato, 2017).

Motor Impairments

It is a general weakness, and fatigue accompanied by various organic symptoms that end to the
point of collapse (Ming, Brimacombe, & Wagner, 2007). It is a chronic fatigue that disrupts the
behaviour and membership of the individual. using a 3D computerized game and a peripheral
access device which do not need the actions of dragging, clicking, or activating different keys
simultaneously were developed (Scardovelli & Frere, 2015). The following Error! Reference
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source not found. is a snapshot of a 3D game. In the left Window of Figure 11 is the 3D game,
and the control window in the lower right corner (supervisory system).

Tampo a7

Figure 11: Snapshot of a Supervisory System (Scardovelli & Frere, 2015)

Deaf

Is the inability of the affected person to hear temporarily or permanently as a result of genetic factors
or environmental or as a result of a particular accident. In order to prompt equal opportunities to all
and social inclusion of disabled people is a concern for modern societies around the world, in addition
to being a key topic in the European Higher Education agenda, not to mention that it is significance
for researchers and academicians (Escudeiro, et.al., 2015).

DISCUSSION

Through the query search in three databases, we used to search for articles that use augmented reality
as a tool to help people with disabilities to live normally, and integrate them into society. The number
of related articles found is very small for the number of people with disabilities around the world. We
categorized disability types into; (1) mental and (2) physical, and we drew a landscape for all
disabilities. After that, we classified disabilities according to the tools used to aid in each disability and
how to treat them through the augmented reality. The basic idea of the article is to review the previous
studies in the use of the augmented reality in the treatment of the disabled. The results obtained through
the query were not satisfactory in term of numbers and experiences which were very low relative to
the number of disabled people around the world. It is very important to adapt this modern technology
in the rehabilitation of the disabled and people with special needs, especially children with mental and
physical disabilities to be able to live normally and exercise their hobby. We recommend more efforts
towards using this technology to assist disabled and people with special needs by using larger samples
and conducting more augmented reality experiments.
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CONCLUSION

Various numbers of studies have been identified and surveyed across this landscape. After reviewing
the articles on the use of AR in the rehabilitation of disabled persons, we found that the enhanced
reality has proved to be useful in various disciplines related to persons with disabilities or those with
special needs. We believe that the previous studies are very few in relation to the number of disabled
people and the types of disabilities around the world do not rise to the level of ambition. This new
technology should be adapted to the rehabilitation of the disabled and people with special needs. It is
believed that companies, governments and researchers should consider making more efforts to
integrate virtual environments with more types of disabilities that will lead to deep analyses and
exploration to help this group of people and experiment with and Use more samples to get deeper
results.
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