Literature Review
1
Recognizing American Sign Language gestures efficiently and accurately using a hybrid transformer model
The authors proposed a hybrid model that included a dual-path Convolutional Neural Network (CNN) architecture integrated with a Vision Transformer (ViT) module to recognize 29 different signs from American Sign Language (ASL) images. They applied this hybrid approach to extract both global gesture features and localized hand-specific details, which were then merged using element-wise multiplication to enhance the recognition of subtle movements. The researchers utilized the ASL Alphabet Dataset for training and testing, which consisted of approximately 87,000 RGB images featuring a wide variety of hand poses and lighting conditions. The results showed that their proposed hybrid model achieved the best accuracy at 99.97% over 29 different signs and maintained a high processing speed of 110 FPS compared to other standalone models.
The results showed that their proposed model achieved the best accuracy at 99.97 over 29 different signs.
2
Sign Language Recognition for Arabic Alphabets Using Transfer Learning Technique
The authors proposed a vision-based recognition system that utilized Transfer Learning techniques to recognize 32 different signs from the Arabic Sign Language (ArSL) alphabet. They applied several pre-trained Deep Learning models, specifically focusing on EfficientNetB4, to extract complex features from hand gestures and handle variations in signing styles. The researchers utilized the ArSL2018 dataset for training and testing, which consisted of 54,049 RGB images collected from 40 different subjects to ensure diversity in lighting and hand positions.
The results showed that their proposed model achieved the best accuracy at 95% over 32 different signs and demonstrated superior performance in handling complex image backgrounds compared to other standalone models.      
3
Real-Time Sign Language Fingerspelling Recognition System Using 2D Deep CNN with Two-Stream Feature Extraction Approach
The authors proposed a real-time fingerspelling recognition system that utilized a 2D Deep Convolutional Neural Network (CNN) with a two-stream feature extraction approach. They applied this method to capture both spatial and temporal information from dynamic hand gestures to improve communication for the deaf community. The researchers utilized a comprehensive dataset for training and validation, which consisted of a diverse range of gestures recorded across different environmental settings.
The results showed that their proposed model significantly outperformed traditional machine learning techniques and achieved high recognition accuracy even with increased data volume. 
4
Sign Language to Text and Speech Conversion 
The authors proposed a real-time system to convert American Sign Language (ASL) fingerspelling into both text and speech using a Convolutional Neural Network (CNN). They applied a specialized filter to the hand images before passing them to the classifier to enhance the prediction of gesture classes. The researchers utilized a dataset of ASL hand gestures for training and testing to ensure the model could recognize various letters accurately.
The results showed that their proposed model attained high accuracy in predicting gestures and provided an effective way for hearing-impaired individuals to communicate with others in real-time.
5
Semantic Communications for Image-Based Sign Language Transmission The authors proposed a novel system for image-based semantic communications specifically designed for American Sign Language (ASL) transmission. They applied a specialized encoder-decoder architecture that transformed ASL images into semantic feature vectors to reduce data size while preserving meaning. The researchers utilized the ASL Alphabet Dataset to validate the system's ability to reconstruct original images even under noisy wireless channel conditions.
The results showed that their proposed semantic approach outperformed traditional communication methods by maintaining high structural similarity and recognition accuracy at much lower transmission rates.

6
Vision-based sign language recognition system: A Comprehensive Review The author provided a comprehensive review of vision-based sign language recognition systems to highlight existing techniques and their comparisons. They analyzed various image processing stages, including preprocessing, feature extraction, and classification, to bridge the communication gap for the hearing-impaired. The researcher evaluated multiple methodologies and datasets used in previous studies, which consisted of diverse sign language systems like ASL and ISL. 
The results showed that deep learning methods, specifically CNNs, attained superior performance in gesture recognition compared to traditional feature-based approaches.
7
American Sign Language Recognition Model Using Complex Zernike Moments and Complex-Valued Deep Neural Networks
The authors proposed a novel American Sign Language (ASL) recognition model that utilized complex-valued data representation to improve accuracy. They applied Complex Zernike Moments (CZM) for feature extraction and developed a Complex-Valued Deep Neural Network (CVDNN) to process these features more effectively than traditional real-valued networks. The researchers utilized three benchmark datasets, including the ASL Alphabet Dataset, which consisted of thousands of hand gesture images.
The results showed that their proposed complex-valued model attained superior performance, reaching an accuracy of 98.67%, and demonstrated higher computational efficiency in learning gesture patterns.
8
American Sign Language Recognition and Generation : A CNN-based Approach 
The authors proposed an integrated system for both recognition and generation of American Sign Language (ASL) using Convolutional Neural Networks (CNN). They applied a deep learning approach that processed visual data through multiple convolutional and pooling layers to ensure robust feature extraction regardless of lighting or skin tone variations. The researchers utilized a large-scale dataset of 25,000 images, which consisted of hand gestures for 26 alphabets and additional common words.
The results showed that their proposed model attained a remarkable training accuracy of 98.4%, effectively bridging the gap between deaf and hearing communities through real-time text-to-sign and sign-to-text translation.      
9
Arabic Sign Language Recognition and Generating Arabic Speech Using Convolutional Neural Network
The author proposed an automated recognition system for Arabic Sign Language (ArSL) that integrated a Convolutional Neural Network (CNN) to convert hand gestures into spoken Arabic speech. He applied a specialized architecture consisting of multiple convolutional and pooling layers to automatically extract discriminative features from hand images without manual intervention. The researcher utilized a comprehensive dataset of Arabic signs, which consisted of thousands of samples to ensure the model's ability to generalize across different signers.
The results showed that the proposed CNN model attained an outstanding accuracy of 90%, significantly outperforming traditional methods and providing a seamless real-time communication tool for the Arabic-speaking deaf community.
10
Classification of Finger Spelling American Sign Language Using Convolutional Neural Network
The authors proposed an American Sign Language (ASL) finger-spelling recognition system by comparing two deep learning architectures, ResNet 50 and DenseNet 121. They applied different data splitting proportions (70:30, 80:20, and 90:10) to evaluate the model's performance in classifying hand gestures. The researchers utilized a public ASL dataset from Kaggle, which consisted of 24 classes of static hand gestures (excluding 'J' and 'Z' due to motion). 
The results showed that the ResNet 50 model with an 80:20 split attained the highest performance, achieving a near-perfect accuracy rate and demonstrating superior sensitivity and precision compared to DenseNet 121.
11
Real-Time Hand Gesture Recognition Based on Deep Learning YOLOv3 Model
The authors proposed a real-time hand gesture recognition system using the YOLOv3 (You Only Look Once) deep learning model to aid communication for hearing-impaired individuals. They applied the DarkNet-53 network as a backbone for feature extraction and utilized a custom-collected dataset to train the model to recognize various gestures. The researchers utilized 2,000 images for training and testing, ensuring the system could detect gestures in complex backgrounds.
The results showed that the proposed YOLOv3 model attained a remarkable mean Average Precision (mAP) of 97.68% and demonstrated superior real-time detection speed compared to traditional models like SSD or Faster R-CNN.
12
Sign Language Recognition System using Convolutional Neural Network and Computer Vision
The authors proposed a real-time American Sign Language (ASL) recognition system that integrated a Convolutional Neural Network (CNN) with computer vision to predict hand gestures. They applied a processing pipeline that captured images via webcam, converted them to grayscale, and utilized Keras with a TensorFlow backend for classification. The researchers utilized a dataset of 25,110 images, which consisted of various hand poses for the 26 letters of the alphabet and the numbers 0-9. 
The results showed that the proposed model attained a remarkable training accuracy of 99% and demonstrated a testing accuracy of 98%, proving its effectiveness in providing a smooth communication interface for individuals with hearing disabilities.






	Paper
	Years
	Strong
	Limitations
	Datasets
	The Best models
	Results
	Link of Dataset

	[1]
	2025
	attained a near-perfect accuracy of 99.97%
	focused only on static images
	ASL Alphabet
	Hybrid Transformer-CNN model emerged
	accuracy = 99.97%
	https://www.kaggle.com/grassknoted/asl-alphabet

	[2]
	2022
	high efficiency in handling complex images
	required high computational power
	ArSL2018 dataset
	EfficientNetB4 model
	accuracy = 95%
	https://www.kaggle.com/code/zssash/arabic-sign-language-image-classification/input

	[3]
	2024
	model integrated advanced feature extraction
	required a large volume of training data
	ASL and ISL
	2D Deep CNN

	high accuracy in practical
	various sign languages (ASL) [35] and Indian Sign Language [36] 

	[4]
	2021
	Model integrated a pre-processing filter that improved the accuracy
	focused mainly on static fingerspelling
	ASL Alphabet
	Convolutional Neural Network (CNN)
	accuracy = 95.8%
	


Not Found

	[5]
	2024
	achieved high-quality image reconstruction
	required significant computational overhead
	ASL Alphabet 
	Semantic-based Deep Learning model
	accuracy = 99%
	     
             
      Not Found

	[6]
	2020
	provided a detailed taxonomy of recognition phases.
	complex backgrounds still posed challenges for many systems.
	including ASL, ISL, and TSL datasets
	Convolutional Neural Networks and Hidden Markov Models 
	higher accuracy and robustness in real-world scenarios.
	

      Not Found

	[7]
	2024
	attained exceptional accuracy by utilizing complex numbers
	required specialized mathematical frameworks
	ASL Alphabet
	Complex-Valued Deep Neural Network (CVDNN)
	accuracy = 98.67%
	


      Not Found

	[8]
	2023
	attained high robustness against environmental factors
	noted hardware's processing power
	ASL letters and symbols
	Convolutional Neural Network (CNN)
	accuracy = 98.84%
	https://www.kaggle.com/datasets/datamunge/sign-language-mnist

	[9]
	2020
	attained a very high accuracy
	required computational resources during the training
	Arabic Sign Language dataset
	Convolutional Neural Network (CNN)
	accuracy = 90%
	

Not found

	[10]
	2021
	attained exceptional results using the ResNet 50
	excluded the letters 'J' and 'Z'
	ASL Alphabet dataset
	ResNet 50 model
	accuracy = 0.999913
	https://www.kaggle.com/grassknoted/asl-alphabet?select=asl_alphabet_train

	[11]
	2021
	attained high speed and accuracy in detecting
	required a high-performance GPU
	custom dataset of 2,000 images
	YOLOv3 model
	accuracy = 97.68%
	

Not found

	[12]
	2020
	utilized a robust CNN architecture
	restricted to static hand gestures
	ASL
	Convolutional Neural Network (CNN)
	accuracy = 98%
	

Not found
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