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Abstract

This paper is focusing on how to develop a suitable educational platform for
visually impaired students to access STEM (Science, Technology, Engineering and
Mathematics) learning materials without depending any printed materials. It is a
challenge for the visually impaired students to learn STEM subjects because visual
information. The first part of this paper will be an overview about the visually
impaired students and also their challenges in STEM learning. The next part will
be an overview on the invention of learning kits, devices and technology to help
the visually impaired students to access knowledge and information as well as for
STEM learning. Finally, we proposed with our concept of tactile display device that
can be used for STEM teaching and learning for visually impaired students based
on Mechatronics approach. Currently, we have developed a system that can create
and process digital images to be displayed in tactile graphic format and it is
supported with a GUI system. In this paper, we have demonstrated our initial
concept prototype. In future, the system will be adapted to any platform or devices
that can display tactile graphics.

This is a preview of subscription content, log in to check access.

https://link.springer.com/chapter/10.1007/978-981-13-8323-6_15 1/4


https://link.springer.com/
https://link.springer.com/book/10.1007/978-981-13-8323-6
mailto:myhazlina@iium.edu.my
https://link.springer.com/bookseries/11236
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-13-8323-6_15

1/19/2021 A Mechatronics Approach to Develop STEM Accessibility Tools for Visually Impaired Students | SpringerLink

References

1. Course IS (2002) Visual Impairment and Blindness (April)
Google Scholar (https://scholar.google.com/scholar?
q=Course%2015%20%282002%29%20Visual%20Impairment%20and%20
Blindness%20%28April%29)

2. Pascolini D, Mariotti SP (2012) Global estimates of visual impairment:
2010. Br J Ophthalmol 96(5):614—618.
https://doi.org/10.1136/bjophthalmol-2011-300539
(https://doi.org/10.1136 /bjophthalmol-2011-300539)

CrossRef (https://doi.org/10.1136/bjophthalmol-2011-300539)

Google Scholar (http://scholar.google.com/scholar_lookup?
title=Global%20estimates%200f%20visual%20impairment%3A%202010&
author=D.%20Pascolini&author=SP.%20Mariotti&journal=Br%20J%200p
hthalmol&volume=96&issue=5&pages=614-
618&publication_year=2012&doi=10.1136%2Fbjophthalmol-2011-300539)

3. Lim KH (2006) Vision 2020 and prevention of blindness: is it relevant or
achievable in the modern era? Ann Acad Med Singapore 35(3):215—222
Google Scholar (http://scholar.google.com/scholar_lookup?
title=Vision%202020%20and%20prevention%200f%20blindness%3A%20i1
s%20it%20relevant%200r%20achievable%20in%20the%20modern%2o0era
%3F&author=KH.%20Lim&journal=Ann%20Acad%20Med%20Singapore
&volume=35&issue=3&pages=215-222&publication_year=2006)

4. Aniza I, Mn A, Jamsiah M, Bi I, Cb ML (2012) Original article prevalence of
visual acuity impairment and its associated factors among secondary school
students in Beranang, Selangor. Malays J Public Health Med 12(1):39—44
Google Scholar (http://scholar.google.com/scholar_lookup?
title=Original%2o0article%20prevalence%200f%20visual %20acuity%20imp
airment%20and%20its%20associated%20factors%20among%20secondary
%20school%20students%20in%20Beranang%2C%20Selangor&author=1.%
20Aniza&author=A.%20Mn&author=M.%20Jamsiah&author=1.%20Bi&au
thor=ML.%20Cb&journal=Malays%20J%20Public%20Health%20Med&vol
ume=12&issue=1&pages=39-44&publication_year=2012)

5. Namdev RK, Maes P (2015, July) An interactive and intuitive stem
accessibility system for the blind and visually impaired. In: Proceedings of
the 8th ACM international conference on PErvasive technologies related to
assistive environments. ACM p 20
Google Scholar (https://scholar.google.com/scholar?
g=Namdev%20RK%2C%20Maes%20P%20%282015%2C%20July%29%20
An%z2ointeractive%20and%20intuitive%20stem%20accessibility%20syste
m%20for%20the%20blind%20and%20visually%20impaired.%20In%3A%2
oProceedings%200f%20the%208th%20ACM%20international%20confere

https://link.springer.com/chapter/10.1007/978-981-13-8323-6_15 2/4


https://scholar.google.com/scholar?q=Course%20IS%20%282002%29%20Visual%20Impairment%20and%20Blindness%20%28April%29
https://doi.org/10.1136/bjophthalmol-2011-300539
https://doi.org/10.1136/bjophthalmol-2011-300539
http://scholar.google.com/scholar_lookup?title=Global%20estimates%20of%20visual%20impairment%3A%202010&author=D.%20Pascolini&author=SP.%20Mariotti&journal=Br%20J%20Ophthalmol&volume=96&issue=5&pages=614-618&publication_year=2012&doi=10.1136%2Fbjophthalmol-2011-300539
http://scholar.google.com/scholar_lookup?title=Vision%202020%20and%20prevention%20of%20blindness%3A%20is%20it%20relevant%20or%20achievable%20in%20the%20modern%20era%3F&author=KH.%20Lim&journal=Ann%20Acad%20Med%20Singapore&volume=35&issue=3&pages=215-222&publication_year=2006
http://scholar.google.com/scholar_lookup?title=Original%20article%20prevalence%20of%20visual%20acuity%20impairment%20and%20its%20associated%20factors%20among%20secondary%20school%20students%20in%20Beranang%2C%20Selangor&author=I.%20Aniza&author=A.%20Mn&author=M.%20Jamsiah&author=I.%20Bi&author=ML.%20Cb&journal=Malays%20J%20Public%20Health%20Med&volume=12&issue=1&pages=39-44&publication_year=2012
https://scholar.google.com/scholar?q=Namdev%20RK%2C%20Maes%20P%20%282015%2C%20July%29%20An%20interactive%20and%20intuitive%20stem%20accessibility%20system%20for%20the%20blind%20and%20visually%20impaired.%20In%3A%20Proceedings%20of%20the%208th%20ACM%20international%20conference%20on%20PErvasive%20technologies%20related%20to%20assistive%20environments.%20ACM%20p%2020

1/19/2021 A Mechatronics Approach to Develop STEM Accessibility Tools for Visually Impaired Students | SpringerLink

nce%200n%20PErvasive%2o0technologies%2orelated %20to%20assistive%
20environments.%20ACM %20p%2020)

6. Malaysia KP (2012) Preliminary report malaysia education blueprint 2013—
2025. Retrieved 4 Nov 2012
Google Scholar (https://scholar.google.com/scholar?
gq=Malaysia%20KP%20%282012%29%20Preliminary%2oreport%20omalay
sia%20education%20blueprint%202013%E2%80%932025.%20Retrieved %
204%20N0v%202012)

7. Cryer H, Cryer H, Home S, Wilkins SM, Cliffe E, Rowe S (2013) Teaching
STEM subjects to blind and partially sighted students: literature review and
resources. RNIM centre for accessible information
Google Scholar (https://scholar.google.com/scholar?
q=Cryer%20H%2C%20Cryer%20H%2C%20Home%20S%2C%20Wilkins%
20SM %2C%20Cliffe%20E%2C%20Rowe%20S%20%282013%29%20Teach
ing%20STEM %20subjects%20to%20blind%20and%20partially%20sighted
%20students%3A%20literature%20review%20and%20resources.%20RNI
M%20centre%20for%20accessible%20information)

8. McNulty T, Suvino DM (1993) Access to information: materials,
technologies, and services for print-impaired readers (vol 2). Amer Library
Assn
Google Scholar (https://scholar.google.com/scholar?
q=McNulty%20T%2C%20Suvino%20DM %20%281993%29%20Access %20
to%20information%3A%20materials%2C%20technologies%2C%20and %2
oservices%20for%20print-
impaired%20readers%20%28v0l%202%29.%20Amer%20Library%20Assn

)

9. Zuhair A, Gamage J, MacDonald B, Blazie D Braille to go-in the context of
application developers
Google Scholar (https://scholar.google.com/scholar?
q=Zuhair%20A%2C%20Gamage%20J%2C%20MacDonald%20B%2C%20B
lazie%20D%20Braille%20t0%20go-
in%20the%20context%200f%20application%20developers)

10. Efron N (1977) Optacon—a replacement for braille? Aust J Optom
60(4):118—-129
Google Scholar (http://scholar.google.com/scholar_lookup?
title=Optacon%E2%80%94a%20replacement%20for%20braille%3F&autho
r=N.%20Efron&journal=Aust%20J%200ptom&volume=60&issue=4&page
s=118-129&publication_year=1977)

11.  Fusco G, Morash VS (2015 October) The tactile graphics helper: providing
audio clarification for tactile graphics using machine vision. In: Proceedings
of the 17th international ACM SIGACCESS conference on computers and
accessibility. ACM, pp 97-106
Google Scholar (https://scholar.google.com/scholar?
g=Fusc0%20G%2C%20Morash%20VS%20%282015%200ctober%29%20T

https://link.springer.com/chapter/10.1007/978-981-13-8323-6_15 3/4


https://scholar.google.com/scholar?q=Namdev%20RK%2C%20Maes%20P%20%282015%2C%20July%29%20An%20interactive%20and%20intuitive%20stem%20accessibility%20system%20for%20the%20blind%20and%20visually%20impaired.%20In%3A%20Proceedings%20of%20the%208th%20ACM%20international%20conference%20on%20PErvasive%20technologies%20related%20to%20assistive%20environments.%20ACM%20p%2020
https://scholar.google.com/scholar?q=Malaysia%20KP%20%282012%29%20Preliminary%20report%20malaysia%20education%20blueprint%202013%E2%80%932025.%20Retrieved%204%20Nov%202012
https://scholar.google.com/scholar?q=Cryer%20H%2C%20Cryer%20H%2C%20Home%20S%2C%20Wilkins%20SM%2C%20Cliffe%20E%2C%20Rowe%20S%20%282013%29%20Teaching%20STEM%20subjects%20to%20blind%20and%20partially%20sighted%20students%3A%20literature%20review%20and%20resources.%20RNIM%20centre%20for%20accessible%20information
https://scholar.google.com/scholar?q=McNulty%20T%2C%20Suvino%20DM%20%281993%29%20Access%20to%20information%3A%20materials%2C%20technologies%2C%20and%20services%20for%20print-impaired%20readers%20%28vol%202%29.%20Amer%20Library%20Assn
https://scholar.google.com/scholar?q=Zuhair%20A%2C%20Gamage%20J%2C%20MacDonald%20B%2C%20Blazie%20D%20Braille%20to%20go-in%20the%20context%20of%20application%20developers
http://scholar.google.com/scholar_lookup?title=Optacon%E2%80%94a%20replacement%20for%20braille%3F&author=N.%20Efron&journal=Aust%20J%20Optom&volume=60&issue=4&pages=118-129&publication_year=1977
https://scholar.google.com/scholar?q=Fusco%20G%2C%20Morash%20VS%20%282015%20October%29%20The%20tactile%20graphics%20helper%3A%20providing%20audio%20clarification%20for%20tactile%20graphics%20using%20machine%20vision.%20In%3A%20Proceedings%20of%20the%2017th%20international%20ACM%20SIGACCESS%20conference%20on%20computers%20and%20accessibility.%20ACM%2C%20pp%2097%E2%80%93106

1/19/2021 A Mechatronics Approach to Develop STEM Accessibility Tools for Visually Impaired Students | SpringerLink

he%2otactile%20graphics%20helper%3A%20providing%20audio%20clarif
ication%20for%2otactile%20graphics%20using%20machine%20vision.%2

0In%3A%20Proceedings%200f%20the%2017th%20international %20ACM

%20SIGACCESS%20conference%200n%20computers%20and%20accessib
ility.%20ACM %2C%20pp%2097%E2%80%93106)

Copyright information

© Springer Nature Singapore Pte Ltd. 2020

About this paper

Cite this paper as:
Hakim M.I., Md Yusof H. (2020) A Mechatronics Approach to Develop STEM Accessibility Tools for
Visually Impaired Students. In: P. P. Abdul Majeed A., Mat-Jizat J., Hassan M., Taha Z., Choi H., Kim
J. (eds) RITA 2018. Lecture Notes in Mechanical Engineering. Springer, Singapore.
https://doi.org/10.1007/978-981-13-8323-6_15

e First Online 16 June 2019

e DOI https://doi.org/10.1007/978-981-13-8323-6_15

o Publisher Name Springer, Singapore

e Print ISBN 978-981-13-8322-9

e Online ISBN 978-981-13-8323-6

» eBook Packages Intelligent Technologies and Robotics Intelligent Technologies and Robotics (R0),

 Buy this book on publisher's site
» Reprints and Permissions

Personalised recommendations

SPRINGER NATURE

© 2020 Springer Nature Switzerland AG. Part of Springer Nature.

Not logged in Not affiliated 210.186.230.213

https://link.springer.com/chapter/10.1007/978-981-13-8323-6_15 4/4


https://www.springernature.com/
https://www.springernature.com/
https://scholar.google.com/scholar?q=Fusco%20G%2C%20Morash%20VS%20%282015%20October%29%20The%20tactile%20graphics%20helper%3A%20providing%20audio%20clarification%20for%20tactile%20graphics%20using%20machine%20vision.%20In%3A%20Proceedings%20of%20the%2017th%20international%20ACM%20SIGACCESS%20conference%20on%20computers%20and%20accessibility.%20ACM%2C%20pp%2097%E2%80%93106
https://link.springer.com/search?facet-content-type=%22Book%22&package=42732&facet-start-year=2020&facet-end-year=2020
https://link.springer.com/search?facet-content-type=%22Book%22&package=43728&facet-start-year=2020&facet-end-year=2020
https://www.springer.com/978-981-13-8322-9?utm_source=springerlink&utm_medium=referral&utm_campaign=bookpage_about_buyonpublisherssite
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&copyright=Springer+Nature+Singapore+Pte+Ltd.&author=Muhammad+Ikmal+Hakim%2C+Hazlina+Md+Yusof&contentID=10.1007%2F978-981-13-8323-6_15&endPage=183&publicationDate=2020&startPage=171&publication=eBook&title=A+Mechatronics+Approach+to+Develop+STEM+Accessibility+Tools+for+Visually+Impaired+Students&imprint=Springer+Nature+Singapore+Pte+Ltd.

