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Branch Name: Computer Engineering / Information Technology
Program Code: ETI103/ET105
Course Title: Elective -1V Theory: Explainable Artificial Intelligence
Course Code: 2ET1030705T
Prerequisite Course: | Basic of Artificial Intelligence and Machine Learning

Course Objectives: The Course Objectives for Explainable Artificial Intelligence (XAI) focus on
transforming "black-box" models into transparent, interpretable, and trustworthy systems. The primary goal is

to provide students with the tools to answer the "Why?" behind Al decisions.
Teaching and Examination Scheme:

Teaching Scheme Evaluation Scheme (Marks)
Hours per week Theory (Marks) Practical (Marks)
Credit Total
SEE CCA SEE CCA
L|T| P |Total (Marks)
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
3 30 -] - 3 24 60 16 40 - - - - 100
Course Contents:
Unit Tobics ITI(:)?: Weightag
No P e (%)
s
Introduction to Explainable AI (XAI): Need for Explainability in Al,

1 Black-box vs. white-box models, interpretability vs. explainability, Ethical 06 15%
issues in Al, Trust, fairness, and accountability, Regulatory frameworks °
(GDPR basics)

Interpretable Machine Learning Models: Linear Regression & Logistic

) Regression interpretability, Decision Trees and Rule-based models, k-NN and 08 20%
Naive Bayes interpretability, Model transparency vs accuracy trade-off, °
Feature importance techniques
Post-hoc Explainability Methods: Model-agnostic methods, LIME (Local

3 Interpretable Model-agnostic Explanations) 10 259,
SHAP (Shapley Additive Explanations), Partial Dependence Plots (PDP) °
Individual Conditional Expectation (ICE), Feature Attribution techniques
Explainability in Deep Learning: Challenges in deep learning

4 |interpretability, Saliency maps, Grad-CAM, and Guided Backpropagation,| 08 20%
Explainability in CNNs and RNNs; Attention mechanisms and interpretability
Evaluation & Applications of XAI: Evaluation metrics for explainability,

5 Human-centered evaluation XAI in healthcare, finance, and autonomous| (6 20%
systems, Bias detection and fairness Case studies and real-world applications.
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Reference Books:
1. Explainable Artificial Intelligence: An Introduction to Interpretable Machine Learning By Uday
Kamath, John Liu, Springer Nature Switzerland AG (Springer)
2. Explainable Al: Foundations, Methodologies and Applications By Mayuri Mehta, Vasile Palade,
Indranath Chatterjee, Springer (Intelligent Systems Reference Library Series)
3. Explainable Al: Interpreting, Explaining and Visualizing Deep Learning By Wojciech Samek,
Grégoire Montavon, et al., Springer (Lecture Notes in Computer Science)
4. Distributed Deep Learning and Explainable Al (XAI) in Industry 4.0 By Lalitha Krishnasamy,
Rajesh Kumar Dhanaraj, et al., Springer
List of open-source software/learning websites:
1. https://onlinecourses.nptel.ac.in/noc26 cs01/preview
2. https://www.coursera.org/specializations/explainable-artificial-intelligence-xai
3. https://www.codecademy.com/learn/learn-explainable-ai
4. https://alison.com/course/explainable-ai-explained
5. https://www.udemy.com/course/explainable-ai-xai-for-generative-ai
Course Outcomes (CO):

Bloom’s
Course e
Description Taxonomy
Outcomes
Level
Col Describe the necessity of XAl in regulated domains like healthcare and | Understanding
finance. (2)
CO2 Implement model-agnostic techniques for tabular and image data. Applying (3)
CO3 Analyze deep learning models using visualization tools. Analyze (4)
CO4 Critique the trade-offs between model accuracy and model interpretability. Evaluate (5)
CO5 Design a transparent Al pipeline that incorporates "Human-in-the-loop Create (6)
feedback.
Mapping of CO with PO and PSO:
Program Specific
Program Outcomes (POs) Outcomes (PSOs)
p|P | P |P|P | P | P|P|P P P P P| P| P | P
COs oj]ojojlo|lo|O0|0O0]O0O]|]O] O O ) S| S| S S
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O] O O| O
1| 2] 3 4
CO1 M | M H H M
CcO2 H|H| M| M| H H| H
CcOo3 H|H | M| H/|H M| H
CO4 M| H|H | H M M M| H
COs M| M| H|H|H| M M H| H

H: High, M: Medium, L: Low



