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1 Hanna EA Sakki, Naomi J Dale, Jenefer Sargent, Teresa Perez-Roche, and Richard
Bowman. 2018. Is there consensus in defning childhood cerebral visual impairment?
A systematic review of terminology and defnitions. British Journal of Ophthalmology
102, 4 (2018), 424-432.

2 American Conference on Pediatric Cortical Visual Impairment. 2019. What is CVI?
https://pcvis.vision/what-is-cvi/
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2 https://blog.naseej.com/author/
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1Jiayang Wu, Wensheng Gan, Zefeng Chen, Shicheng Wan, and Philip S Yu. 2023.
Multimodal large language models: A survey. arXiv preprint arXiv:2311.13165
(2023).

2 Tram Thi Minh Tran, Shane Brown, Oliver Weidlich, Mark Billinghurst, and
Callum Parker. 2023. Wearable Augmented Reality: Research Trends and Future
Directions from Three Major Venues. IEEE Transactions on Visualization and
Computer Graphics 29, 11 (2023), 4782-4793. https://doi.org/10.1109/TVCG.
2023.3320231

3 Fabiana Sofa Ricci, Alain Boldini, Xinda Ma, Mahya Beheshti, Duane R Geruschat,
William H Seiple, John-Ross Rizzo, and Maurizio Porfri. 2023. Virtual reality as a
means to explore assistive technologies for the visually impaired. PLOS Digital
Health 2, 6 (2023), e0000275.

4 Chan-Su Lee, Jae-lk Lee, and Han Eol Seo. 2021. Deep Learning Based Mobile
Assistive Device for Visually Impaired People. In 2021 IEEE International
Conference on Consumer Electronics-Asia (ICCE-Asia). IEEE, 1-3.
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! Ching-Han Chen and Ming-Fang Shiu. 2020. Smart guiding glasses with descriptive
video service and spoken dialogue system for visually impaired. In 2020 IEEE
International Conference on Consumer Electronics-Taiwan (ICCE-Taiwan). IEEE, 1—
2.

2 DennisM.Levi Herbert Wertheim School of Optometry and Vision Science,
University of California, Berkeley, Berkeley, CA, USA
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! Swetha Sara Philip and Gordon N Dutton. 2014. Identifying and characterising
cerebral visual impairment in children: a review. Clinical and Experimental
Optometry 97, 3 (2014), 196-208.

2 Ariana Delay, Melissa Rice, Elsie Bush, and Karen Harpster. 2023. Interventions for
children with cerebral visual impairment: A scoping review. Developmental Medicine
& Child Neurology 65, 4 (2023), 469-478.

3 Nicola McDowell. 2023. A review of the literature to inform the development of a
practice framework for supporting children with cerebral visual impairment (CVI).
International Journal of Inclusive Education 27, 6 (2023), 718-738.

4 Yifan Li, Kangsoo Kim, Austin Erickson, Nahal Norouzi, Jonathan Jules, Gerd
Bruder, and Gregory F Welch. 2022. A Scoping Review of Assistance and Therapy
with Head-Mounted Displays for People Who Are Visually Impaired. ACM
Transactions on Accessible Computing (TACCESS) (2022).
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! Bhanuka Gamage, Leona Holloway, Nicola McDowell, Thanh-Toan Do, Nicholas
Seow Chiang Price, Arthur James Lowery, and Kim Marriott. 2024. Broadening
Our View: Assistive Technology for Cerebral Visual Impairment. In Extended
Abstracts of the 2024 CHI Conference on Human Factors in Computing Systems
(CHI EA ’24). Association for Computing Machinery, New York, NY, USA, Article
64, 9 pages. https://doi.org/10.1145/3613905.3650740
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! Maria BC Martin, Alejandro Santos-Lozano, Juan Martin-Hernandez, Alberto L ez-
Miguel, Miguel Maldonado, Carlos Baladr , Corinna M Bauer, and Lotf B Merabet.
2016. Cerebral versus ocular visual impairment: the impact on developmental
neuroplasticity. Frontiers in psychology 7 (2016), 1958.

2 Hatton, D. D., Schwietz, E., Boyer, B. & Rychwalski, P. (2007). Babies Count: The
national registry for children with visual impairments, birth to 3 years. Journal of
American Association for Pediatric Ophthalmology and Strabismus 11, 351-355,
doi:https://doi.org/10.1016/j.jaapos.2007.01.107 (2007).

m(1Y0)Yeve ddg - (Fo) alaall ¥ gz ) YA Ll il jall 4 pecal) Unal) s



https://doi.org/10.1016/j.jaapos.2007.01.107

mslall Ll ol 40 gty Jaaly Saley (XR) siaadl @il gl e 45 el cile)aid g cilighaa)

CVI) Jiay ©¢1). " U sidall Al ja 3 candl 5 22l poad) Cona < o 728A ) Js
Tladea & VAl s o ZYY)(

g ol A e Ay e 5 Lot el Y ¢ 2 aad) (S namy 6
i s g gmadl ) el ol iy ¢ pad) JU Jaey A e
lelins U1 i sbeal) Aallaal sy e 21 a5 250 Al g jlase 0 e85
A pald U lube bl poadl Ciaal Sudl Gkl 06 of oSa - lemidi
ol ) oLl iy e 5L SRS ey Lan ¢ il (25 3u8) o3 (n g e
Al Dile leall dadlan o agh )8 a6 5 agilaliial
13 Ales Alla JKE Jul s Tuseds ((NIH) Gaall dila g aalodl e 5500 63 pa 20a
238 Coye A 51 Baniall LY Sl 3 ALk Ala e e ol yead MGMJM
N e %Y o ) @l il ey g (ol ) el ua i and Al

Tt Dale el Gyg ) s dsn ol Gt and B () ey all 306
JlaB Blay! o < s I 05 38 lae chiadidd axe ¢ L hlA I aanii ) gan
Meadlal A P sacbaall ¢ gl Y g A0S Ay peay AL dga g o slens ol £ WY

e (5 sinsal Fumitia Gdilh gl B30 G (CVI) 2l poadl Conn Galad¥) lays
s Apuled (ol gn (5 sl Aimitia Ayl g Ayl Jadics sianal) Adle Al ) g5 )0
R NPT JERT- JPRTO ) TOUPIRE: [ W NI B SS SPRT JE PO\
s Ay (5 ginsall Ale Ll Ay 0 Ble Gl 8 agenl 5 A A1 Y1 DA
oedl s sl Copmil o cllee ll b Ly el Rlaiall A pea) Sila sleall o Y1

! Durnian, J. M. et al. (2010). Childhood sight impairment: a 10-year picture. Eye 24,
112-117, doi:10.1038/eye.2009.32 (2010).

2 Boonstra, N. et al. Changes in causes of low vision between 1988 and 2009 in a
Dutch population of  children. Acta  Ophthalmologica 90, 277-286,
do0i:10.1111/j.1755-3768.2011.02205.x (2012).

3 Arvind Chandna, Saeideh Ghahghaei, Susan Foster, and Ram Kumar. 2021. Higher
visual function defcits in children with cerebral visual impairment and good visual
acuity. Frontiers in Human Neuroscience 15 (2021), 711873.
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! Christopher R Bennett, Corinna M Bauer, Emma S Bailin, and Lotf B Merabet.
2020. Neuroplasticity in cerebral visual impairment (CVI): assessing functional
vision and the neurophysiological correlates of dorsal stream dysfunction.
Neuroscience & Biobehavioral Reviews 108 (2020), 171-181.

2 Christopher R Bennett, Corinna M Bauer, Emma S Bailin, and Lotf B Merabet.
2020. Neuroplasticity in cerebral visual impairment (CVI): assessing functional
vision and the neurophysiological correlates of dorsal stream dysfunction.
Neuroscience & Biobehavioral Reviews 108 (2020), 171-181.
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Applications and implications of extended reality (XR) for rehabilitation
and improvement of functional vision for daily life with children cerebral
visual impairment (CVI)

Bassant Galal Mohammed Khalil
Visual Impairment Teacher - Faculty of Special Education
Misr University for Science and Technology

Abstract:

The world around us is witnessing a tremendous scientific and cognitive
revolution, leading to endless development in the world of technology and
artificial intelligence. These advances have opened new horizons in the field
of education, particularly for the visually impaired, given their importance to
the advancement and development of nations. Keeping pace with this
development in the educational landscape is essential, with subsequent
benefits being reflected in society. Extended reality (XR), and previously
augmented reality (AR), virtual reality (VR), and mixed reality (MR), have
become a popular field of study in recent years. These modern applications
have proven effective in supporting people with disabilities, particularly those
with cerebral visual impairment (CVI). This working paper aims to identify
the applications and implications of extended reality (XR) for rehabilitating
and improving functional vision for daily life in children with cerebral visual
impairment (CVI). It also discusses the advantages of XR and how it can be
used to mitigate the effects of CVI and increase the independence of people
with disabilities. It also discusses its effective role in the educational process
and in developing teaching situations, particularly in rehabilitating and
improving functional vision for everyday concepts. This helps children
understand the biological processes in their bodies and around their world,
explains natural phenomena, and facilitates the visualization of concepts in
their real form.

Keywords:
Virtual environment, augmented reality, extended reality, functional vision
rehabilitation, children with cerebral visual impairment.
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