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Abstract—Addressing the communication gap between the
Deaf and hard-of-hearing and the hearing remains a significant
challenge. Most systems focus on static sign language, primarily
through fingerspelling that spells out words, which can be
inefficient for conveying more complex information. This work
introduces a real-time Bahasa Isyarat Malaysia recognition
system specifically designed to interpret ten common greeting
gestures. It aims to enhance communication efficiency, enabling
users to express themselves more effectively through dynamic
hand motions rather than relying on static representations. To
achieve real-time sign language recognition, VGG16 serves as the
foundation architecture that is complemented by MediaPipe for
accurate hand detection. The dataset used was collected from 30
participants from the Penang Deaf Association. Modelling
experimentation resulted in 80.57% for its average validation
accuracy and 71.79% for its average testing accuracy. As for real-
time testing with 30 testers, average accuracy of 69.44% is
achieved. The model still faces several limitations such as latency
and computation constraints which still need to be improved.
Future work will focus on enhancing robustness and accuracy by
incorporating data from diverse user groups to better represent
the BIM sign language users.
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I. INTRODUCTION

Communication is a two-way process in which people
exchange messages to have the same understanding.
Communication is classified into verbal and nonverbal
communication. Verbal communication is spoken and written
while non-verbal communication occurs through wordless
signal such as sign language and body language for the Deaf or
hard-of-hearing community to communicate [1]. Unlike English
language which are universal, people from different countries
have different sign language according to their local culture. For
Malaysia, Deaf or hard-of-hearing communicates with Bahasa
Isyarat Malaysia (BIM) and Kod Tangan Bahasa Melayu
(KTBM) [2]. BIM is created largely based on American Sign
Language (ASL) sharing 75% of similarity between both sign
language [3].

Human interpreters have been operating as a bridge between
Deaf of hard-of-hearing and hearing individuals, however the
availability of interpreters is one of the growing challenges
regarding cost, time, and the willingness of people without
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visible disabilities to learn sign language [4]. Based on [5], only
95 interpreters are registered with the Malaysia Federation of
The Deaf as of 2020. With less than 100 qualified sign language
interpreters, sign language recognition systems are in urgent
needs to translate signs into equivalent text in order to fill
communication gaps and meet the needs of the Deaf or hard-of-
hearing [3].

Gesture recognition is a field that uses computer vision and
artificial intelligence to bridge the communication barrier and
not limited to Deaf or hard-of-hearing but also those diagnosed
with cerebral palsy, autism, down syndrome, or brain disease
that led to speech difficulties [6]. There are sign language
learning systems utilising 3D animation [7] but work that
promote two-way sign language communication is scarce. [§]
tested a two-way sign language system leveraging deep learning
models to translate BIM into text sentences and translate text
sentences into BIM that is presented using avatar animation. At
the other end of the spectrum, most works on BIM recognition
focused on finger spelling through A-Z which is not sufficient
for a common language to assist the Deaf or hard-of-hearing in
communicating with others [4]. Although static-type sign
language can cover wider communication area, [9] had shown
that two alphabets ‘J’ and ‘Z’ are not readable as static-sign
since both alphabets require both hand gestures and motion
which actually leads to much more challenging process in
distinguishing process. [10] utilised Single Shot Multibox
Detector (SSD) has claimed to achieved 74.3% mean average
precision (mAP) during the processing of images 59 frames per
second. Thus, finger spelling at a readable pace became an
important element. If user speed up, there is a possibility the
system would read and distinguish the wrong action leading to
wrong interpretation and low inaccuracy which lowers the
overall efficiency in communication.

The development of BIM recognition system is crucial for
improving communication accessibility for the Deaf and hard-
of-hearing individuals in Malaysia. To provide better efficiency
and user experience to wider range of Deaf or hard-of-hearing
for their daily and basis communication, this work focus on
developing a real-time BIM recognition system that can
automatically recognise and translate BIM gestures or hand
motions into the equivalent word using algorithms based on
computer vision and deep learning.
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