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Abstract

Augmented Reality(AR) is growing as an acme of the cutting edge developments in the field of human computer interaction. There
is a great potential in AR environments to serve as teaching aids in complementing and improving communication as not everyone
is gifted to share their thoughts vocally(deaf-mute) due to physical in capacities.Keeping a pace with advent of technology there is
a desperate need of cost-effective devices which could convert Hindi (one of the widely-used languages in India) Varnamala to sign
gestures using 3D animated hand movements, to establish an independent learning as well communication facility for deaf/mute.
The objective of this study was to create an AR application which could present 3D animated sign gesture on mobile system. When
the camera is focused on a media-card, the letter marked on card will be spotted by the application and an animated 3D hand
movement for the respective letter will be displayed in real-time.A quasi experimental design was used to assess the efficacy of
the system and its resultant learning outcome. Evocative statistics were amended to investigate the data from the deployment of
prototype. Experimental outcomes demonstrated a substantial improvement in sign language learning of the deaf-mute students.
The initial hypothesis of augmented sign learning is effectually attained in this work and it can be further prolonged to cater to a
wider assortment of teaching-learning scenarios.
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1. Introduction

Since the dawn of the human civilization communication has existed in many forms. Humans started communicat-
ing through cave paintings that slowly emerged to be in the form of words, then drama which was further followed by
the expressions. Coming to the present scenario several conflicting situations are stumbled upon, when people make
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(a) Marker Based Technique. (b) Marker Less Technique.

Figure 1: Augmented Reality multi layered information representation.

complex expressions or are not able to clearly express there vocals in the exact way their mind wanted to represent.
Apart from this there are the people who are devoid of the capability to speak or listen, for whom communication
functions are not met by vocals. Therefore, non-verbal means of communication are required, which would act as an
ancillary for the speech. The central concern of this work is how to associate and use these technologies all together
so that they could turn out to be more pertinent. Several recent studies have shown that both augmented and virtual
reality can be used to help people with special needs [1]. Augmented reality gives an opportunity for the physically
challenged to regulate and manage the information and acclimatize it easily to expand their interactions with the peo-
ple around them, by bridging real and virtual objects in an environment, that runs interactively in real-time. Innovative
ways for teaching the specially abled provided by augmented reality have been predicted by the educational academics
that would empower the visualization of multifaceted spatial affairs and intellectual concepts which is quite difficult
in the real world [2] and further advance the significant practices for learning that cannot be endorsed by using some
other technology based learning environments [2]. AR follows two different methods for tracking the marker which
is recognized to generate a 3D animated object. The first one being the Marker-based tracking technique that elu-
cidates the computer to track the markers created and place the object 3D picture at the position it should be. This
technique analyzes the connected components of the matrix code contained in the barcode-shaped markers and then
the information obtained from the matrix codes is used to estimate the position of the camera, so that the marker
position could be tracked [3]. The second method is the Marker-less techniques which uses the real-world pictures
which serve as a marker. This image is then tracked by the camera, containing an array of points, lines, angles, and
textures. This technique is generally considered as a problematic technique, because the detection marker is usually
affected by the lighting, the characteristics of the object, and the disturbance which tend to affect the performance
of the camera to a great extent at the time of detection [4]. Figure 1a and 7a shows an example of marker and the
marker-less techniques. The system proposed in our experiment is based on marker-based technology. As found in
our study, eighty-one percent of students had their own smartphones. So, it was decided to practice (Bring Your Own
Device) BYOD tactic for the mobile smartphones to be used. The experimentation was carried out over ten students
and two teachers to quantify the effects of using a AR system in contrast to outmoded systems to teach sign language.
The affordance and acceptability of AR system was taken into deliberation. The response of the students and teachers
involved in the experiment were evaluated. The results found presented that the students were extremely involved in
using AR during the learning process. It was noticed that children were initially confused seeing the 3D hand in the
AR view. They could only relate it after the teachers moved their own hands similarly to make them understand that it
was similar thing showing on AR view. We have taken note of this usability hindrance. We have agreed to incorporate
these changes into the next version of our application software We plan to use a full body human avatar in future and
zoom in slowly on the hand to give the children a better perspective of the hand gestures. This should help them relate
AR model with their own hands more easily.

2

http://crossmark.crossref.org/dialog/?doi=10.1016/j.procs.2017.12.064&domain=pdf


 Suman Deb  et al. / Procedia Computer Science 125 (2018) 492–500 493

Available online at www.sciencedirect.com

Procedia Computer Science 00 (2018) 000–000

6th International Conference on Smart Computing and Communications, ICSCC 2017, 7-8
December 2017, Kurukshetra, India

Augmented Sign Language Modeling(ASLM) with interaction
design on smartphone - an assistive learning and communication

tool for inclusive classroom
Suman Deba,∗, Surakshaa, Paritosh Bhattacharyab

aDepartment of Computer Science and Engineering , National Institute of Technology Agartala, India
bDepartment of Mathematics, National Institute of Technology Agartala, India

Abstract

Augmented Reality(AR) is growing as an acme of the cutting edge developments in the field of human computer interaction. There
is a great potential in AR environments to serve as teaching aids in complementing and improving communication as not everyone
is gifted to share their thoughts vocally(deaf-mute) due to physical in capacities.Keeping a pace with advent of technology there is
a desperate need of cost-effective devices which could convert Hindi (one of the widely-used languages in India) Varnamala to sign
gestures using 3D animated hand movements, to establish an independent learning as well communication facility for deaf/mute.
The objective of this study was to create an AR application which could present 3D animated sign gesture on mobile system. When
the camera is focused on a media-card, the letter marked on card will be spotted by the application and an animated 3D hand
movement for the respective letter will be displayed in real-time.A quasi experimental design was used to assess the efficacy of
the system and its resultant learning outcome. Evocative statistics were amended to investigate the data from the deployment of
prototype. Experimental outcomes demonstrated a substantial improvement in sign language learning of the deaf-mute students.
The initial hypothesis of augmented sign learning is effectually attained in this work and it can be further prolonged to cater to a
wider assortment of teaching-learning scenarios.

c© 2018 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of the scientific committee of the 6th International Conference on Smart Computing and Commu-
nications.

Keywords: Augmented Reality, Sign Language, 3D sign gesture, animated sign, Blender sign modeling, Inclusive interaction, Hearing impaired
training(HIT).

1. Introduction

Since the dawn of the human civilization communication has existed in many forms. Humans started communicat-
ing through cave paintings that slowly emerged to be in the form of words, then drama which was further followed by
the expressions. Coming to the present scenario several conflicting situations are stumbled upon, when people make

∗ Corresponding author
E-mail addresses: sumandebcs@gmail.com (Suman Deb )., pari76@rediffmail.com (Paritosh Bhattacharya).

1877-0509 c© 2018 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of the scientific committee of the 6th International Conference on Smart Computing and Communications.

Available online at www.sciencedirect.com

Procedia Computer Science 00 (2018) 000–000

6th International Conference on Smart Computing and Communications, ICSCC 2017, 7-8
December 2017, Kurukshetra, India

Augmented Sign Language Modeling(ASLM) with interaction
design on smartphone - an assistive learning and communication

tool for inclusive classroom
Suman Deba,∗, Surakshaa, Paritosh Bhattacharyab

aDepartment of Computer Science and Engineering , National Institute of Technology Agartala, India
bDepartment of Mathematics, National Institute of Technology Agartala, India

Abstract

Augmented Reality(AR) is growing as an acme of the cutting edge developments in the field of human computer interaction. There
is a great potential in AR environments to serve as teaching aids in complementing and improving communication as not everyone
is gifted to share their thoughts vocally(deaf-mute) due to physical in capacities.Keeping a pace with advent of technology there is
a desperate need of cost-effective devices which could convert Hindi (one of the widely-used languages in India) Varnamala to sign
gestures using 3D animated hand movements, to establish an independent learning as well communication facility for deaf/mute.
The objective of this study was to create an AR application which could present 3D animated sign gesture on mobile system. When
the camera is focused on a media-card, the letter marked on card will be spotted by the application and an animated 3D hand
movement for the respective letter will be displayed in real-time.A quasi experimental design was used to assess the efficacy of
the system and its resultant learning outcome. Evocative statistics were amended to investigate the data from the deployment of
prototype. Experimental outcomes demonstrated a substantial improvement in sign language learning of the deaf-mute students.
The initial hypothesis of augmented sign learning is effectually attained in this work and it can be further prolonged to cater to a
wider assortment of teaching-learning scenarios.

c© 2018 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of the scientific committee of the 6th International Conference on Smart Computing and Commu-
nications.

Keywords: Augmented Reality, Sign Language, 3D sign gesture, animated sign, Blender sign modeling, Inclusive interaction, Hearing impaired
training(HIT).

1. Introduction

Since the dawn of the human civilization communication has existed in many forms. Humans started communicat-
ing through cave paintings that slowly emerged to be in the form of words, then drama which was further followed by
the expressions. Coming to the present scenario several conflicting situations are stumbled upon, when people make

∗ Corresponding author
E-mail addresses: sumandebcs@gmail.com (Suman Deb )., pari76@rediffmail.com (Paritosh Bhattacharya).

1877-0509 c© 2018 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of the scientific committee of the 6th International Conference on Smart Computing and Communications.

Suman Deb et al. / Procedia Computer Science 00 (2018) 000–000 2

(a) Marker Based Technique. (b) Marker Less Technique.

Figure 1: Augmented Reality multi layered information representation.

complex expressions or are not able to clearly express there vocals in the exact way their mind wanted to represent.
Apart from this there are the people who are devoid of the capability to speak or listen, for whom communication
functions are not met by vocals. Therefore, non-verbal means of communication are required, which would act as an
ancillary for the speech. The central concern of this work is how to associate and use these technologies all together
so that they could turn out to be more pertinent. Several recent studies have shown that both augmented and virtual
reality can be used to help people with special needs [1]. Augmented reality gives an opportunity for the physically
challenged to regulate and manage the information and acclimatize it easily to expand their interactions with the peo-
ple around them, by bridging real and virtual objects in an environment, that runs interactively in real-time. Innovative
ways for teaching the specially abled provided by augmented reality have been predicted by the educational academics
that would empower the visualization of multifaceted spatial affairs and intellectual concepts which is quite difficult
in the real world [2] and further advance the significant practices for learning that cannot be endorsed by using some
other technology based learning environments [2]. AR follows two different methods for tracking the marker which
is recognized to generate a 3D animated object. The first one being the Marker-based tracking technique that elu-
cidates the computer to track the markers created and place the object 3D picture at the position it should be. This
technique analyzes the connected components of the matrix code contained in the barcode-shaped markers and then
the information obtained from the matrix codes is used to estimate the position of the camera, so that the marker
position could be tracked [3]. The second method is the Marker-less techniques which uses the real-world pictures
which serve as a marker. This image is then tracked by the camera, containing an array of points, lines, angles, and
textures. This technique is generally considered as a problematic technique, because the detection marker is usually
affected by the lighting, the characteristics of the object, and the disturbance which tend to affect the performance
of the camera to a great extent at the time of detection [4]. Figure 1a and 7a shows an example of marker and the
marker-less techniques. The system proposed in our experiment is based on marker-based technology. As found in
our study, eighty-one percent of students had their own smartphones. So, it was decided to practice (Bring Your Own
Device) BYOD tactic for the mobile smartphones to be used. The experimentation was carried out over ten students
and two teachers to quantify the effects of using a AR system in contrast to outmoded systems to teach sign language.
The affordance and acceptability of AR system was taken into deliberation. The response of the students and teachers
involved in the experiment were evaluated. The results found presented that the students were extremely involved in
using AR during the learning process. It was noticed that children were initially confused seeing the 3D hand in the
AR view. They could only relate it after the teachers moved their own hands similarly to make them understand that it
was similar thing showing on AR view. We have taken note of this usability hindrance. We have agreed to incorporate
these changes into the next version of our application software We plan to use a full body human avatar in future and
zoom in slowly on the hand to give the children a better perspective of the hand gestures. This should help them relate
AR model with their own hands more easily.

2



https://isiarticles.com/article/148767

