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THÔNG TIN BÀI BÁO  TÓM TԁT 

Ngôn ngֻ  ký hi u֓ Ľ·ng vai tr¸ l¨ phҼҺng tin֓ giao tiԒp thiԒt yԒu Ľ֝i v i֧ c n֥g Ľn֟g 

ngҼ֩i khiԒm thính, tuy nhiên, vi֓c tiԒp cԀn và ֵ ng dֱ ng ngôn ngֻ này vӾn gԊp nhiԚu 

hӴn chԒ tӴi Vi t֓ Nam do thiԒu hֱ t ngu֟ n l cֽ và công cֱ h  ֣tr .֯ NhԄm góp phӺn khԂc 

phֱ c vӸn ĽԚ này, nghiên cֵu ĽԚ xuӸt m t֥ h  ֓th n֝g nhԀn di֓ n ngôn ngֻ  ký hi u֓ tiԒng 

Vi t֓ d aֽ trên sֽ  kԒt h p֯ giֻ a công ngh֓ MediaPipe và thuԀt toán phân loӴi SVM 

(Support Vector Machine). Dֻ li u֓ huӸn luy n֓ ĽҼc֯ xây dֽ ng tַ  hình Ӷnh các cֹ  

ch֕  tay, trong Ľ· MediaPipe ĽӶm nhi֓ m vi c֓ phát hi֓n và trích xuӸt c§c ĽiԜm ĽԊc 

trҼng (landmarks) tr°n b¨n tay. Sau Ľ·, m¹ h³nh SVM ĽҼc֯ sֹ  d nֱg ĽԜ phân loӴi 

các ký hi֓ u. KԒt quӶ th cֽ nghi֓ m cho thӸy h  ֓th n֝g ĽӴt Ľ ֥chính xác tַ  85% ĽԒn 

90%, chֵ ng minh tính khӶ thi trong vi֓ c h֣  tr  ֯giao tiԒp cho ngҼi֩ khiԒm thính 

thông qua công ngh֓ nhԀn dӴng ngôn ngֻ ký hi u֓. 
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ARTICLE INFO  ABSTRACT  

Received:  Apr 14th, 2025 Sign language serves as an essential means of communication for the hearing-

impaired community. However, access to and adoption of sign language in Vietnam 

remain limited due to a lack of resources and supporting tools. To address this issue, 

this study proposes a Vietnamese Sign Language recognition system that combines 

MediaPipe technology with the Support Vector Machine (SVM) classification 

algorithm. The training dataset is constructed from hand gesture images, with 

MediaPipe responsible for detecting and extracting hand landmark features. These 

features are then classified using the SVM model. Experimental results demonstrate 

that the system achieves an accuracy rate between 85% and 90%, confirming its 

potential to support communication for hearing-impaired individuals through sign 

language recognition technology. 
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1. INTRODUCTION  

Sign language is an important means of communication, 

serving as a bridge that enables the deaf community to 

exchange information, express thoughts, and integrate into 

social life. However, one of the major challenges faced by 

the deaf is that most people around them are not trained in 

sign language, leading to significant communication 

barriers in daily life. In Vietnam, according to data from the 

General Statistics Office (2023) [1], among a total of 

28,887 people with disabilities in social protection centers, 

4,855 individuals (accounting for 16.8%) suffer from 

hearing or speech impairments. Although efforts have been 

made to develop educational systems for the deaf, the 

number of people in the community who are proficient in 

sign language remains limited. Furthermore, there are still 

very few automatic systems in Vietnam that can convert 

sign language into text or speech, creating inconvenience in 

communication between the deaf and the broader 

community. 

With the rapid development of Artificial Intelligence 

(AI) and Computer Vision, methods for hand gesture and 

sign language recognition have made significant progress. 

Globally, numerous studies have employed deep learning 

algorithms such as Convolutional Neural Networks (CNN), 

Long Short-Term Memory (LSTM), and Transformer 

models to automatically recognize sign language. 

However, these models often require large amounts of 

training data and incur high computational costs, making 

them difficult to apply in practice especially for less 

common sign languages such as Vietnamese Sign 

Language (VSL) [2]. 

To address this issue, our research focuses on developing 

a VSL recognition system using advanced technologies 

such as Python, MediaPipe, OpenCV, and Scikit-learn. 

MediaPipe, an open-source library developed by Google, 

provides the capability to detect hand landmarks through its 

Hand Tracking model, allowing accurate spatial 

information to be captured for real-time interpretation of 

hand signs. OpenCV supports efficient image processing, 

enabling the system to operate smoothly with live video 

streams. The system applies the Support Vector Machine 

(SVM) classification algorithm from Scikit-learn, a 

powerful tool that enables high-accuracy hand sign 

recognition even with limited training data. SVM allows 

the system to be flexible and effective in recognizing 

diverse sign styles and various hand movements. Our 

objective is to develop a low-cost, computationally 

efficient sign language recognition solution that can be 

widely applied in real-world scenarios, thereby 

contributing to bridging the communication gap between 

the deaf community and the broader society. 

The remainder of this paper is organized as follows: 

Section 2 presents related work. Section 3 introduces the 

methodologies, including MediaPipe and SVM. Section 4 

describes the system architecture. Section 5 discusses 

experimental results, and Section 6 concludes the study 

with future directions. 

 

2. RELATED  WORK  

Sign Language Recognition (SLR) is an important 

research field aimed at supporting the deaf community in 

communicating with society. In recent years, many studies 

have applied artificial intelligence to SLR, especially deep 

learning models such as CNN, LSTM, and YOLO. Zhang 

et al. (2021) [3] employed a combination of CNN and 

LSTM to recognize American Sign Language (ASL) with 

an accuracy of 95%, while Kumar et al. (2020) [4] applied 

YOLO for real-time gesture recognition with high 

performance. However, these methods require significant 

computational resources, making deployment on mobile 

devices challenging. MediaPipe is a powerful tool for 

extracting hand features without the need for specialized 

hardware. Zhang et al. (2022) [5] combined MediaPipe 

with CNN to recognize ASL, achieving an accuracy of 

97%, while Abdul et al. (2021) [6] used MediaPipe with 

KNN to recognize Indian Sign Language (ISL) with an 

accuracy of 92%. However, deep learning models still 

require large amounts of training data to achieve optimal 

performance. SVM is a widely used classification 

algorithm in SLR due to its ability to classify accurately 

with low computational cost. Rahman et al. (2019) [7] 

applied SVM on Leap Motion data to recognize British 

Sign Language (BSL), achieving 92% accuracy. In another 

study, Nguyen et al. (2021) [8] integrated MediaPipe with 

SVM for gesture recognition in educational applications, 

demonstrating high efficiency even with small datasets. In 

the context of VSL, the number of studies remains limited. 

Le et al. (2020) [9] used CNN to recognize the VSL 

alphabet but faced challenges related to data availability. 

Hoang et al. (2021) [10] applied RNNs but encountered 

high computational costs. These limitations highlight the 

need for a more optimal approach to recognizing VSL one 

that achieves high accuracy, low cost, and ease of 

deployment. 

Building upon previous studies, this research proposes a 

method for VSL recognition by combining MediaPipe and 

SVM. The use of MediaPipe allows for fast and accurate 

hand feature extraction, while the SVM classifier can 

effectively recognize gestures without requiring a large 

training dataset. 

3. RESEARCH METHODOLOGY  

3.1 MediaPipe 

MediaPipe is a cross-platform, open-source framework 

developed by Google that enables the construction of data 

perception pipelines from various input signals, including 

video and audio. Designed to optimize real-time perceptual 

data processing, MediaPipe stands out for its ability to 

efficiently deploy processing modules on mobile platforms 

and systems with limited computational resources. 

Compared to other technologies such as OpenPose, 

MediaPipe offers superior advantages, particularly in terms 

of accuracy and computational performance [11]. One of 

MediaPipe's key strengths lies in its use of regression 

analysis to determine finger coordinates, which helps 

narrow the detection range while maintaining high 

accuracy. MediaPipe extracts 21 three-dimensional (3D) 




