Enabling the Visually Impaired through User-
Developed Dactylology to Interact W“ Computer

Have you ever thought of why we
wave our hands while explaining
the answer to our teacher?
According to human psychology,
gestures are part of the way we talk
and express ourselves. What is even
more fascinating is that visually
impaired students—even those
blind from birth—also produce
gestures while speaking. It means
that people do not learn to gesture
by watching other speakers.
Instead, it is intuitive.

Nowadays, computers have become
an essential part of our daily life.
Due to its widespread use, it is
expected that everyone-sighted or
visually impaired- should be able to
interact with computers. Usage of a
computer requires visual presenta-
tion of information for the
input—hand-eye coordination to
operate computer mouse/key-
board-as well as the output—to see
the information displayed on a
computer screen. Hence, visually
impaired users are unable to interact
with computers by conventional
means of Human-Computer
Interaction (HCI). Braille and other
traditional methods have limitations
while entering data on the computer.

Can these gestures be used to help
visually impaired to interact with
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the computer? The answer is yes!
According to recently published
work by Modanwal and
Sarawadekar in IEEE Transactions
on Human-Machine Systems,
Visually impaired can also interact
with the computer using a
dactylology (a language of fingers).
This dactylology was developed as
an outcome of a user evaluation
study conducted on 25 visually
impaired users.

According to Modanwal and
Sarawadekar, the recent advance-
ment in gesture recognition algo-
rithms and low-cost hardware
development has made the use of
gesture as an indispensable choice
of interaction. Hand gestures
provide this capability in a more
flexible, natural, and expressive
form. Research has already con-
firmed that vision is not responsible
for the production of gestures.
Every human being—even those
blind from birth—produces hand
gestures during the interaction. The
gestures produced by the visually
impaired are almost similar to the
gestures of the sighted users.
Although much work has been
performed in the human-computer
interface, visually impaired users
still feel itis not very easy for them to
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interact with the computers. One of
the major stumbling blocks is the
lack of knowledge about the hurdles
faced by them and their preferences
towards hand gestures.

The proposed system enables the
blind community to interact with
the computer and to connect with
the cyber world. More than 15
million blinds reside in India,
among which less than 5% receive
any education. This innovation will
help them to improve their expertise
in handling computers or computer-
ized systems, which are the most
common today, and they become a
part of this digital age.

Gourav Modanwal, Research
Scholar at IIT BHU, was honored by
Former President of India, Shri
Pranab Mukherjee, for his research
contribution, and he was one of the
invited members of the "In-
Residence Programme" held in
Rashtrapati Bhavan, New Delhi.
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The experience oi studying in a Foreign University

I completed my Bachelor of
Technology in Mechanical
Engineering from the Indian
Institute of Technology (BHU) in
2018. Currently, I am pursuing a
Common European Master's
Degree in Biomedical Engineering
(CEMACUBE) at Trinity College
Dublin, Ireland, and RWTH
Aachen, Germany. I interned in
France during my Bachelor's. So, I
have quite some exposure to the
European education system.

Based on my experience, here are
some points on how the experience
here is different from that in Indian
universities. If we talk about
academics, the exam pattern in
Ireland has a resemblance to the
exams at IIT BHU than that in
Germany. In Ireland, critical
thinking based continuous assess-
ments through assignments form a
significant component of your
overall score. In Germany, the
engineering exams at RWTH
Aachen, unlike at IIT BHU, never
delved into lengthy derivations and
long descriptive answers. The
professors sought particular
keywords in the answers.

Another thing I saw here is the
freedom and respect the students

get. India is not different in this
matter, but at some points, we can
learn from their models. The
professors never force something on
you. They treat you like adults
capable of making choices. Since
foreign universities have students
coming from different races,
countries, and cultures, professors
are aware that students may be
susceptible to comments.

Another area is Academia-Industry
collaboration in which these

_institutions stand out. This is fairly

common in European universities.

In Germany, one can purse the

research Master's or Bachelor's
thesis in industry. All you need is a
professor willing to grade you. The
students get paid for the thesis as
well. I do agree that Indian universi-
ties lack the right set of
funding to achieve such
infrastructure.

Student Jobs is another thing
that you see in other &
countries, different from g
India. Students don't usually
work part-time in our colleges

graduate. Most international
students typically take up

Research Assistant jobs s

Suraj Panigrahi
(Hilfsenwissenschaftler) in
universities or technical jobs in
companies during the study.

Apart from academics, life is
different in several ways. One way is
food. Time is scarce due to a hectic
graduate school schedule. I had
eight subjects in the first semester,
and it's almost twice of that in most
regular postgraduate courses in the
UK or American universities. Under
such a circumstance, you need to
save time with food. Sometimes I
had to cook for myself and me being
not so acquainted with cooking at IIT
(BHU), tried methods of bypassing.

We cannot compare the colleges
aggressively, but it is a diverse
experience studying in a foreign
university, and there is much to
learn from their education system.




