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Course Objectives
1. To introduce students to the foundational concepts and applications of NLP in text and speech processing.
2. To teach text preprocessing techniques and feature extraction methods for effective text representation.
3. To explore machine learning and probabilistic models for text classification and sentiment analysis.
4. To provide knowledge of syntax analysis and POS tagging techniques in NLP.
5. To equip students with advanced deep learning approaches for NLP, including recurrent networks, attention mechanisms, and Transformers.
Course Outcomes
On completion of this course, the students will be able to

CO1: Understand the basic concepts, data types, and applications of natural language processing (NLP). CO2: Apply text preprocessing techniques such as tokenization, stemming, and vectorization methods to prepare text data for analysis.
CO3: Utilize machine learning techniques for text classification and sentiment analysis using word embeddings and probabilistic learning models.
CO4: Perform Part-of-Speech (POS) tagging and syntax analysis using rule-based and stochastic methods.
CO5: Implement deep learning models, including RNNs, LSTMs, GRUs, and Transformers, for advanced NLP tasks such as sequence learning and text generation.

Catalog Description
This course provides a comprehensive understanding of Natural Language Processing (NLP), starting with basic concepts and progressing to advanced deep learning techniques. Students will explore text preprocessing methods such as tokenization, stemming, and vectorization, and learn to build text classification models using word embeddings and probabilistic techniques. The course covers syntax analysis and Part-of-Speech tagging using rule-based and stochastic approaches. Advanced topics include deep learning models like RNNs, LSTMs, and Transformers, with applications in sequence learning, text generation, and attention-based architectures. By the end of the course, students will be prepared to apply NLP techniques to real-world problems effectively.

Course Content

Unit I:	5 lecture hours
Basics of Deep Learning:
Basic Concept of Natural Language Processing, Understanding of Text data and Speech data. Application of Natural Language Processing.

Unit II:	6 lecture hours
Text Preprocessing Techniques:
Tokenization, Stemming, Lemmatization, Regular Expression, Bag of words, Tf-idf, N-grams, Bi-grams, Uni-grams.

Unit III:	10 lecture hours

Text Classification:
Basic use of Machine Learning in Natural Language processing, Word Embedding, CBOW, Skip-gram, Word2Vec. Probabilistic Learning: Introduction to Probability, Conditional Probability, Bayesian Learning, Bayes Optimal classifier, Naïve Bayes Classifier. Sentiment Analysis.

Unit IV	9 lecture hours
POS Tagging:
Syntax analysis Part-of-Speech tagging, Rule base POS tagging, Stochastic POS tagging, Sequence labeling: Hidden Markov model.

Unit V	15 lecture hours
Deep Learning in NLP:
Application of RNN in Text Data. Recurrent Neural Network, Variants of RNN: Longest Short term memory, Gated Recurrent Unit. Bidirectional RNN, Sequence to Sequence learning: Encoder and Decoder. Attention model architecture. Transformers.



Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination Examination Scheme:

	Components
	Continuous Assessment
	End
Term

	Weightage (%)
	50
	50








Relationship between the Course Outcomes (COs) and Program Outcomes (POs)
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