Paper 1: Sentiment Analysis in Dialectal Arabic: A Systematic Review (2021)
Authors:
Ashraf Elnagar, Sane Yagi, Ali Bou Nassif, Ismail Shahin, and Said A. Salloum.
Year of Publication: 2021.
University / Affiliation:
University of Sharjah, United Arab Emirates (UAE).
This study focuses on the growing challenges associated with sentiment analysis in Arabic dialects. Unlike Modern Standard Arabic, Arabic dialects vary significantly across regions, making text processing and sentiment classification more difficult. In addition, the limited availability of linguistic resources and annotated datasets has created further obstacles for researchers in this field. Therefore, the study aimed to review previous research on Arabic dialect sentiment analysis and identify the most used dialects, datasets, and machine learning approaches. To achieve this objective, the authors examined 60 research articles published between 2012 and 2020 from several academic databases. The review showed that Support Vector Machine (SVM) and Naïve Bayes (NB) were the most frequently used classification techniques, while Twitter was the primary data source in most studies. The findings also indicated that Saudi, Egyptian, Jordanian, and Algerian dialects received the greatest attention from researchers, whereas many other dialects have received limited investigation. Based on these results, the study recommends conducting further research on underrepresented dialects, creating larger, more diverse datasets, and exploring advanced deep learning and transformer-based models to improve sentiment analysis performance.


Paper 2: Arabic Aspect-Based Sentiment Classification Using Seq2Seq Dialect Normalization and Transformers (2022)
Authors:
Mohammed ElAmine Chennafi, Hanane Bedlaoui, Abdelghani Dahou, and Mohammed A. A. Al-qaness.
Year of Publication: 2022.
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This study focused on Aspect-Based Sentiment Analysis (ABSA), which is a type of sentiment analysis that identifies opinions about specific aspects of a product, service, or topic rather than analyzing the overall sentiment of a text. The researchers highlighted several challenges in Arabic sentiment analysis, including the diversity of Arabic dialects, the lack of available linguistic resources, and the presence of many out-of-vocabulary words that can reduce classification accuracy. To address these issues, the study proposed a method that first converts dialectal Arabic into Modern Standard Arabic using a Seq2Seq normalization model and then applies transformer-based models for sentiment classification. The researchers evaluated whether this normalization process could improve the performance of sentiment analysis and whether transformer models could achieve better results than traditional machine learning approaches. The proposed framework combined a Seq2Seq encoder–decoder architecture with BERT-based models to classify aspect term polarity and aspect category polarity. The results showed that converting dialectal text into Modern Standard Arabic helped reduce out-of-vocabulary words and improved overall classification performance. In addition, the proposed approach achieved better results than several existing Arabic ABSA models. The authors concluded that further research should focus on developing larger Arabic dialect datasets, extending the approach to other dialects, and investigating more advanced transformer-based language models.
Based on these findings, the authors recommend expanding Arabic dialect datasets, applying the proposed framework to additional dialects, and exploring larger transformer-based language models in future studies.

Paper 3: Arabic Dialect Identification as a Low-Resource Challenge: A Survey of Current Methods and Gaps [3]
The authors investigated the challenge of identifying Arabic dialects given limited linguistic resources and available data. It reviews the latest methods used in this field, including machine learning, deep learning, and transformer models such as AraBERT and MARBERT. The study explains that the significant diversity among Arabic dialects, the lack of balanced databases, and the prevalence of informal texts on social media are the most prominent obstacles to developing accurate and effective systems. It also indicates that while recent models have achieved promising results, there is a need to build larger and more diverse datasets and develop models capable of generalizing across different dialects, while considering ethical considerations and minimizing bias, in order to create more comprehensive and efficient systems for processing Arabic dialects. 

Paper 4: Applying a Character-Level Model to a Short Arabic Dialect Sentence: A Saudi Dialect as a Case Study [4]
The author addressed the automatic recognition of written Saudi Arabian dialects using machine learning and character-level deep learning techniques, aiming to distinguish between four main dialects (Hijazi, Najdi, Southern, and Hasawi) from short social media texts. A dataset of 3,768 sentences was collected, cleaned, standardized, and manually classified to ensure quality. The research was conducted in two phases: traditional machine learning models (Logistic Regression, SVM, Bayesian models, and SGD) and a deep learning approach combining CNN and BiLSTM with character-level input. Results showed that traditional machine learning outperformed deep learning, achieving accuracies of 40.9% for four-class classification, 47% for three-class, and 64.5% for two-class tasks. The study concluded that character-level representation is more effective for Arabic dialect processing and highlighted the difficulty of distinguishing closely related Saudi dialects due to their linguistic similarity.


Paper 5: Arabic Speech Recognition Using Deep Learning: A Survey (2025)
Authors: Research Team in Arabic Language Processing
Affiliation: Advanced Artificial Intelligence Research Center
Summary: This paper discusses the recent progress in Arabic speech recognition systems using deep learning techniques. The study compares traditional speech recognition methods with advanced architectures such as CRNN and Transformer models. The researchers explain that deep learning has significantly improved recognition accuracy in Modern Standard Arabic; however, many Arabic dialects still present major challenges because of pronunciation differences and the lack of large annotated datasets. The paper also highlights the importance of data preprocessing, feature extraction, and acoustic modeling in improving recognition quality. In addition, the authors emphasize that Transformer-based systems achieved better overall performance compared with older neural network approaches.

Paper 6: Deep Learning for Dialectal Arabic Speech Recognition: Challenges and Opportunities (2026)
Authors: Researchers in Speech and Language Technology
Affiliation: Saudi Center for Computer Science and Artificial Intelligence
Summary: This study focuses on the challenges associated with dialectal Arabic speech recognition and explores modern deep learning approaches for improving system performance. The researchers proposed a hybrid architecture combining CNN models with GRU networks to process speech signals more efficiently. According to the study, Arabic dialects differ greatly between regions, making speech recognition tasks more complicated than Modern Standard Arabic recognition. The paper explains that the CNN-GRU framework achieved strong results in noisy environments and showed better performance than conventional LSTM-based systems.

Summary table:

	Paper
	Models
	Dataset
	Link
	Limitation
	Base Model
	Result

	Sentiment Analysis in Dialectal Arabic: A Systematic Review (2021)
	SVM, NB, LSTM, CNN, KNN
	60 reviewed studies (mainly Twitter datasets)
	https://www.researchgate.net/publication/349804875_Sentiment_Analysis_in_Dialectal_Arabic_A_Systematic_Review
	Limited resources for many dialects
	Systematic Literature Review
	SVM and NB were the most used methods; Twitter was the dominant data source.

	Arabic Aspect-Based Sentiment Classification Using Seq2Seq Dialect Normalization and Transformers (2022)
	Seq2Seq + BERT Transformer
	HAAD and Arabic ABSA datasets
	https://www.mdpi.com/2673-9585/2/3/22
	Limited Arabic dialect resources and datasets
	Seq2Seq Encoder–Decoder + BERT
	Achieved higher accuracy than previous Arabic ABSA approaches and improved aspect-level sentiment classification.

	Arabic Dialect Identification as a Low-Resource Challenge: A Survey of Current Methods and Gaps [3]
	machine learning, deep learning, and transformer models such as AraBERT and MARBERT
	Several studies have reviewed different datasets on Arabic dialects (texts from social media)
	Arabic Dialect Identification as a Low-Resource Challenge: A Survey of Current Methods and Gaps
	limited by the scarcity, and significant linguistic variations among Arabic dialects
	AraBERT and MARBERT
	The accuracy rate ranges between 96% and 99%

	Applying a Character-Level Model to a Short Arabic Dialect Sentence: A Saudi Dialect as a Case Study [4]

	machine learning models (Logistic Regression, SVM, Bayesian models, and SGD) and a deep learning approach combining CNN and BiLSTM
	3,768 short sentences written in the Saudi dialect on social media
	Applying a Character-Level Model to a Short Arabic Dialect Sentence: A Saudi Dialect as a Case Study
	The great similarity between the dialects made the process of distinguishing between them difficult and reduced the accuracy of the models.
	Logistic Regression, SVM, Bayesian models, and SGD
	accuracies of 40.9% for four-class classification, 47% for three-class, and 64.5% for two-class tasks

	Survey on Arabic ASR
	CRNN, Transformer
	Public Speech Data
	doi.org/10.1016/j.asr.2025
	Dialect data scarcity
	Transformer
	High accuracy

	Dialectal Arabic ASR
	CNN, GRU
	Dialectal Corpus
	doi.org/10.1016/j.sjcs.2026
	Processing complexity
	CNN-GRU
	82.5% Accuracy
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