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Branch Name: Bachelor of Technology (Computer Engineering / Information Technology) 

Program Code: ET103/ET105 

Course Title: Elective -IV Theory: Natural Language Processing  

Course Code: 2ET1030704T 

Pre-requisite 

Course: 

Basics of Artificial Intelligence & Machine Learning 

Course Objectives: The course objectives for Natural Language Processing are designed to bridge the gap 

between human communication and computational logic, Linguistic Proficiency, Grammatical & Semantic 

Analysis, Mathematical Modelling, Deep Learning Mastery, Practical Application & Evaluation. 

Teaching and Examination Scheme: 

Credit 

Teaching Scheme 

Hours per week 

Evaluation Scheme (Marks) 

Theory (Marks) Practical (Marks) 
Total 

(Marks) L T P Total 
SEE CCA SEE CCA 

Min. Max. Min. Max. Min. Max. Min. Max. 

3 3 - - 3 24 60 16 40 - - - - 100 

Course Contents: 

Unit 

No 
Topics 

Total 

Hours 

Weightage 

(%) 

1 

Introduction and Preprocessing: Introduction to NLP, Challenges of 

Natural Language, NLP Pipeline, Tokenization, Text Normalization, Case 

Folding, Stop-Word Removal, Stemming, Lemmatization, Regular 

Expressions for NLP. 

6 15% 

2 

Morphology and Language Models: Morphological Analysis, 

Inflectional and Derivational Morphology, Finite State Transducers, N-

grams, Language Modelling Probabilities, Smoothing Techniques, Parts-

of-Speech Tagging, Rule-based Tagging, Stochastic Tagging, Hidden 

Markov Models. 

7 20% 

3 

Syntax and Semantics: Constituency and Dependency Grammar, 

Context-Free Grammars, Syntactic Parsing, CYK Algorithm, Earley 

Parser, Lexical Semantics, WordNet, Synsets, Word Sense 

Disambiguation, Semantic Role Labeling, and Named Entity Recognition. 

8 20% 

4 

Vector Semantics and Embeddings: Feature Extraction, Bag-of-Words 

Model, Term Frequency-Inverse Document Frequency, Vector Space 

Models, Cosine Similarity, Word Embeddings, Skip-gram and CBOW 

architectures, Global Vectors, FastText, and Dimensionality Reduction in 

NLP. 

8 25% 

5 

Neural Architectures and Transformers: Neural Networks for 

Language, Recurrent Neural Networks, Vanishing Gradient Problem, 

Long Short-Term Memory, Gated Recurrent Units, Attention Mechanism, 

and Beam Search Decoding, Transformer Architecture, NLP Application. 

7 20% 
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Reference Books: 

1. Speech and Language Processing by Dan Jurafsky and James H., Pearson 

2. Foundations of Statistical Natural Language Processing by Christopher Manning & Hinrich Schütze, 

MIT Press 

3. Natural Language Understanding by James Allen, Pearson Education 

4. Natural Language Processing with Python by Steven Bird, Ewan Klein & Edward Loper O'Reilly Media 

List of Open-Source Software/learning website: 

1. https://stanfordnlp.github.io/CoreNLP/ 

2. https://www.nltk.org/ 

3. https://www.coursera.org/specializations/natural-language-processing 

4. https://aclanthology.org/ 

5. https://archive.ics.uci.edu/ 

Course Outcomes (CO): 

Course 

Outcomes 
Description 

Bloom’s 

Taxonomy Level 

CO1 
Understand the linguistic challenges, ambiguity, and the standard 

processing pipeline. 

Remembering (1)    

Understanding (2) 

CO2 
Execute tokenization, stemming, lemmatization, and use FSTs for 

word-level analysis. 
Applying (3) 

CO3 
Evaluate sentences using CFGs, dependency parsing, and resolve 

word sense ambiguity. 
Analyze (4) 

CO4 
Implement TF-IDF, Word2Vec, and GloVe models to transform text 

into numerical features. 

Applying (3) 

Create (6) 

CO5 
Build and train RNN, LSTM, GRU, and BERT architectures for 

language modeling and translation. 

Evaluate (5) 

Create (6) 

Mapping of CO with PO and PSO 

Course 

Outcomes 

Program Outcomes (POs) 
Program Specific 

Outcomes(PSOs) 

P

O

1 

P

O

2 

P

O

3 

P

O

4 

P

O

5 

P

O

6 

P

O

7 

P

O

8 

P

O

9 

P

O

10 

P

O

11 

P

O

12 

P

S

O

1 

P

S

O

2 

P

S

O

3 

P

S

O

4 

CO1 H M - - - - - - - - - L M - - - 

CO2 H M M - M - - - - - - - H M - - 

CO3 H H M M - - - - - - - - M M - - 

CO4 H H H M H - - - - - - M H H - - 

CO5 M H H H H - - - M - - M H H - - 

H: High, M: Medium, L: Low 


