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.

	Paper
	Years
	Strong
	Limitations
	Datasets
	The Best models
	Results

	[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%

	[2]
	2022
	high efficiency in handling complex images
	required high computational power
	ArSL2018 dataset
	EfficientNetB4 model
	accuracy = 95%

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

	high accuracy in practical

	[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%

	[5]
	2024
	achieved high-quality image reconstruction
	required significant computational overhead
	ASL Alphabet 
	Semantic-based Deep Learning model
	accuracy = 99%

	[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.
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