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ABSTRACT

This thesis explores the challenges and innovative approaches in the domains of speech

recognition and machine translation, with a particular focus on addressing the com-

plexities associated with low-resource languages. It delves into various methodologies,

including Multilayer Perceptrons (MLPs), Hidden Markov Models (HMMs), Transfer

Learning, Prior Models, and Multilingual Learning, providing a comprehensive overview

of the state-of-the-art techniques. Through in-depth analysis and comparative studies,

this thesis reveals the strengths and limitations of each approach and lays the foun-

dation for further research and development in the field. The study culminates with

an examination of low-resource scenarios in the Tamasheq language, shedding light on

the challenges faced and potential solutions for improving automatic speech recognition

(ASR) and speech translation (ST) in such environments.

Keywords: Natural language processing, Automatic Speech recognition, Machine

translation, low resource language, deep learning, Tamasheq, Tuareg, Wav2Vec2, M2M.
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زيكرتلاعم،ةيلآلاةمجرتلاومالكلاىلعفرعتلاتالاجميفةركتبملابيلاسألاوتايدحتلاةحورطألاهذهفشكتست
كلذيفامب،ةفلتخمتايجهنمةعجارمتمت.تانايبلاةدودحمتاغللابةطبترملاتاديقعتلاةجلاعمىلعصاخلكشب
(sPLM)snortpecrePreyalitluM،و(sMMH)sledoMvokraMneddiH،وgninraeLrefsnarT،و
sledoMroierP،وgninraeLlaugnilitluM،ليلحتلالالخنمو.تاينقتلاثدحأىلعةلماشةرظنرفويامم
نمديزملساسألاعضتوجهنلكيفدويقلاوةوقلاطاقننعةحورطألاهذهفشكت،ةنراقملاتاساردلاوقمعتملا
ءوضلاطيلستو،قشامتةغليفتانايبلاةيدودحمتاهويرانيسةساردبةساردلاجوتتو.لاجملااذهيفريوطتلاوثحبلا
لثميف(TS)مالكلاةمجرتو(RSA)مالكلاىلعيئاقلتلافرعتلانيسحتلةلمتحملالولحلاواههجاوتيتلاتايدحتلاىلع
.تائيبلاهذه
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Cette thèse explore les défis et les approches innovantes dans les domaines de la

reconnaissance vocale et de la traduction automatique, avec un accent particulier sur la

résolution des complexités associées aux langues à faibles ressources. Il explore diverses

méthodologies, notamment les perceptrons multicouches (MLP), les modèles de Markov

cachés (HMM), l’apprentissage par transfert, les modèles antérieurs et l’apprentissage

multilingue, offrant un aperçu complet des techniques de pointe. Grâce à une analyse

approfondie et des études comparatives, cette thèse révèle les forces et les limites de

chaque approche et jette les bases de recherches et de développements ultérieurs dans

le domaine. L’étude se termine par un examen de scénarios à faibles ressources dans

la langue tamasheq, mettant en lumière les défis rencontrés et les solutions potentielles

pour améliorer la reconnaissance automatique de la parole (ASR) et la traduction vocale

(ST) dans de tels environnements.
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ACRONYMES

• NLP: Natural Language Processing

• ST: Speech Translation

• SSL: Self-Supervised Learning

• ASR: Automatic Speech Recognition

• ML: Machine Learning

• DL: Deep Learning

• MT: Machine Translation

• BoW: Bag Of Words

• TF-IDF: Term Frequency-Inverse Document Frequency

• LDA: Latent Dirichlet Allocation

• AI: Artificial Intelligence

• ANN: Artificial Neural Network

• FNN: Feed-Forward Neural Network

• CNN: Convolutional Neural Network
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• DNN: Deep Neural Network

• RNN: Recurrent Neural Network

• ReLU: Rectified Linear Unit

• MLP: Multilayer Perceptron

• LRL: Low-Resourse Language

• HRL: High-Resourse Language

• MLP: Multi-Layer Perceptron

• HMM: Hidden Markov Models

• GMM: Gaussian Mixture Model

• PEM: Phoneme Error Rate

• WER: Word Error Rate

• CER: C Error Rate

• SHL: Shared Hidden Layer

• TDNN: Time Delay Deep Neural Network

• LSTM: long-short term memory

• LM: Language Model

• NMT: Neural Machine Translation

• TL: Transfer Learning

• BLEU: BiLingual Evaluation Understudy

• ZST: Zero Shot Translation
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