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Honors/Minors (AR25) 
The curriculum provides flexibility to enable the competent students to register for B. 
Tech. degree with Honors by earning additional 20 credits (18 credits in case of 
Minor) which are over and above 160 credits for the award of B. Tech. (Regular) 
degree. The students registered for B. Tech (Honors) shall not be permitted to 
register for Minor or vice versa. The following Honors/Minor courses are offered by 
the departments, but the list of specializations may be modified at any time with 
approval of BOS, according to current trends/technology need. 
 

Specialization Offered by Honors (for students) 
Artificial Intelligence and Machine Learning CSE CSE/IT/CSD/CSC 
Data Science IT CSE/IT/CSC 
Cyber Security CSD CSE/IT/CSD/CSM 
Internet of Things 

ECE ECE 
VLSI Design and Verification 
Electric Vehicles EEE EEE 
Advanced Manufacturing and Additive 
Technologies 

MECH MECH 

Smart Cities CIVIL CIVIL 
 

Specialization Offered by Minor (for students) 
Artificial Intelligence and Machine Learning CSE 

All 
 (Except CSE & Allied) 

Data Science IT 
Cyber Security CSD 
Quantum Technologies CSM All 
Internet of Things ECE All (Except ECE) 
ROBOTICS and Automation MECH All (Except MECH) 
Innovation Entrepreneurship and venture 
development (IEV)  

MBA All 

 
He/She shall register Honors/Minor during II B.Tech II semester provided he/she 
secures ≥ 8 CGPA in case of Honors and ≥ 7 CGPA in case of Minor and clearing all 
the courses in single attempt till II B.Tech I semester. In case of students admitted 
through lateral entry, the CGPA compliance will be considered from II B.Tech I 
semester onwards. 
 
If a student is detained due to lack of attendance, he/she shall not be permitted to 
register the courses of Honors/Minor. 
 
Registration for Honors/Minor degree will be limited to maximum of 35% of the total 
intake in a particular batch of students. 
 
The students shall have the scope to earn these additional credits from II year II 
semester to IV year II semester and at any point of time if he/she wishes to withdraw 
from B. Tech (Honors/Minor) program, the additional credits acquired till that time will 
get lapsed and cannot be used to compensate with those 160 credits needed for the 
award of B.Tech degree. 
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To acquire additional credits, the students shall register under the list of the courses 
offered by the respective departments, a mini project and also acquire the balance 
credits by taking MOOCs NPTEL courses with 12/8 weeks’ duration in case of 
Honors and 12/8/4 weeks duration in case of Minors. 
 

Year  Minor Honors 
II B.Tech (II Sem) Course – I  4 Credits 4 Credits 
III B.Tech (I Sem) Course – II  4 Credits 4 Credits 
III B.Tech (II Sem) Course – III  4 Credits 4 Credits 
IV B.Tech (I Sem) Course – IV/Mini Project  4 Credits 4 Credits 
From II-II to IV-II MOOC Course 2 Credits 4 Credits 

 
If the student requires doing a mini project, in case of Honors each student has to 
complete minor project but in case of Minor, group of students (maximum of four) 
has to complete minor project.  
 
The Synopsis of mini project will be evaluated for a total of 100 marks consisting of 
30 marks for internal assessment and 70 marks for semester-end examination. 
Internal assessment for 30 marks shall be done by supervisor based on day to day 
observation. The semester-end examination (Presentation and Viva-Voce) shall be 
conducted by the committee, consisting of an External examiner, Head of the 
department and supervisor.  
 
The student can complete these MOOCs NPTEL courses during II year II semester 
to IV year II semester course completion and these courses will be included in the IV 
year II Semester grade memo.  
 
These additional courses offered by the program may change from time to time 
based on the demand and resources availability. The courses may be offered in 
different modes i.e. guided learning/taught courses/Blended mode or combination. 
 
Evaluation methodology of Honors/Minor courses will be similar to the regular 
B.Tech theory course/laboratory course/integrated course. 
 
No Supplementary examination for the courses offered in B.Tech Honors/Minor 
Program. 
 
The courses passed under Honors/Minor program will not be counted for 
CGPA/SGPA calculation. The student who acquires 20/18 additional credits and 
maintained ≥ 8/7 CGPA and acquiring 160 credits in regular B.Tech course and 
clearing all the courses in single attempt will be awarded the B.Tech degree with 
Honors/Minor. 
 
Any student who fails to fulfill these conditions will automatically get deregistered for 
B. Tech (Honors)/B.Tech (Minor) without any notification. 
 
Honors/Minor shall not be awarded under any circumstances without completing the 
regular B. Tech program in which a student got admitted. 
 



 

3 of 2 
 

The student is not permitted to repeat any course offered by any department to fulfill 
credit requirement for Honors/Minor program. 
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ARTIFICIAL INTELLEGENCE AND 
MACHINE LEARNING (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HAT201 
Foundations of Artificial 
Intelligence and Machine 
Learning 

4 0 0 4 

2 III – I 23HAT302 
Advanced Data Science and 
Big Data Analytics 

4 0 0 4 

3 III – II 23HAT303 
Deep Learning and 
Generative AI 

4 0 0 4 

4 IV – I 23HAT404 
Intelligent Systems Design 
and AI Applications 

4 0 0 4 

5 
IV – II 

23HAM405 MOOC Course – I  
- - - 4 

6 23HAM406 MOOC Course – II  
Total Credits 20 
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Aditya Institute of Technology and Management – Tekkali.                          

Foundations of Artificial Intelligence and Machine Learning 

                          (Applicable for II Year II Semester) 

Subject code: 25HAT201    

Course Objectives 

Upon successful completion of the course, students will be able to: 

▪ Understand the principles, evolution, and applications of Artificial Intelligence and 

Machine Learning. 

▪ Apply intelligent search and optimization algorithms to solve computational problems. 

▪ Represent knowledge using logical reasoning techniques and develop simple 

intelligent systems. 

▪ Design and evaluate supervised and unsupervised machine learning models. 

▪ Analyze ethical, societal, and industrial implications of AI while developing responsible 

AI-based solutions. 

Course Outcomes 

After successful completion of the course, students will be able to: 

1. Explain the concepts, history, intelligent agents, and applications of Artificial 

Intelligence and Machine Learning. 

2. Apply search algorithms and knowledge representation techniques to solve AI 

problems. 

3. Develop intelligent systems using logical reasoning and machine learning principles. 

4. Build, evaluate, and compare supervised and unsupervised machine learning models. 

5. Assess AI applications considering ethical, societal, and responsible AI principles. 

Unit – I  

Introduction to Artificial Intelligence and Intelligent Agents: Introduction to Artificial 

Intelligence, Evolution and History of AI, Characteristics of Intelligent Systems, AI 

Applications, Artificial General Intelligence (AGI) vs Narrow AI, AI Problem Domains, 

Intelligent Agents, Rational Agents, PEAS Representation, Environment Types, Agent 

Architectures, Reactive Agents, Goal-Based Agents, Utility-Based Agents, Learning Agents. AI 

Development Cycle, AI Programming Tools, Python Libraries for AI, AI Development 

Platforms. 

Unit – II  

Problem Formulation State Space Representation, Production Systems 

Search Strategies Uninformed Search, Breadth First Search, Depth First Search, Uniform 

Cost Search, Iterative Deepening Search, Bidirectional Search. 

Informed Search Greedy Best First Search, A* Search, Beam Search, Hill Climbing, Simulated 

Annealing. 

Constraint Satisfaction Problems Game Playing, MiniMax Algorithm, Alpha-Beta Pruning, 

Introduction to Adversarial Search. 

Unit – III  

Knowledge Representation, Knowledge-Based Systems, Logic in AI, Propositional Logic, 

Predicate Logic, Inference Rules, Forward Chaining, Backward Chaining, Resolution,  

L T P C 

4 0 0 4 
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Semantic Networks, Frames, Scripts, Rule-Based Systems, Expert Systems, Ontology, 

Reasoning Under Uncertainty, Bayesian Reasoning, Fuzzy Logic, Introduction to Explainable 

AI (XAI). 

Unit – IV  

Introduction to Machine Learning Relationship between AI, ML and Deep Learning,  

Types of Learning Supervised Learning, Unsupervised Learning, Reinforcement Learning 

Machine Learning Pipeline Data Collection, Data Cleaning, Feature Engineering, Feature 

Scaling, Feature Selection. 

Training, Validation and Testing Bias-Variance Tradeoff, Overfitting, Underfitting, Cross 

Validation, Evaluation Metrics, Confusion Matrix, Accuracy, Precision, Recall, F1-Score, ROC 

Curve, AUC,  

Introduction to Scikit-Learn. 

Unit – V  

Supervised Learning Linear Regression, Logistic Regression, k-Nearest Neighbors, Decision 

Trees, Naïve Bayes, Support Vector Machines 

Unsupervised Learning K-Means Clustering, Hierarchical Clustering, DBSCAN, Principal 

Component Analysis 

Applications of AI and ML Healthcare, Agriculture, Finance, Smart Cities, Autonomous 

Vehicles, Cyber Security, Manufacturing, Recommendation Systems,  

Generative AI (Introduction) Ethics in AI, Responsible AI, Fairness, Privacy, Bias in AI, Future 

Trends in AI 

 

Textbooks 

1. Russell, S. J., & Norvig, P. (2021). Artificial intelligence: A modern approach (4th ed.). 
Pearson. 

2. Géron, A. (2023). Hands-on machine learning with Scikit-Learn, Keras, and 
TensorFlow: Concepts, tools, and techniques to build intelligent systems (3rd ed.). 
O'Reilly Media. 

3. Alpaydın, E. (2021). Introduction to machine learning (4th ed.). MIT Press. 

Reference Books  

1. Mitchell, T. M. (1997). Machine learning. McGraw-Hill Education. 
2. Bishop, C. M. (2006). Pattern recognition and machine learning. Springer. 
3. Rich, E., Knight, K., & Nair, S. B. (2009). Artificial intelligence (3rd ed.). McGraw-Hill 

Education. 
4. Kaushik, S. (2011). Artificial intelligence. Cengage Learning India. 
5. Poole, D. L., & Mackworth, A. K. (2017). Artificial intelligence: Foundations of 

computational agents (2nd ed.). Cambridge University Press. 

Reference Links  

▪ Google. (n.d.). Google AI. https://ai.google/  

▪ OpenAI. (n.d.). OpenAI documentation. https://platform.openai.com/docs  

▪ Python Software Foundation. (n.d.). Python 3 documentation. https://docs.python.org/3/  

▪ Scikit-learn Developers. (n.d.). Scikit-learn documentation. https://scikit-learn.org/stable/  

▪ TensorFlow Authors. (n.d.). TensorFlow documentation. https://www.tensorflow.org/  

https://ai.google/
https://platform.openai.com/docs
https://docs.python.org/3/
https://scikit-learn.org/stable/
https://www.tensorflow.org/
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DATA SCIENCE (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HDT201 Introduction to Data Science 4 0 0 4 
2 III – I 23HDT302  4 0 0 4 
3 III – II 23HDT303  4 0 0 4 
4 IV – I 23HDT404  4 0 0 4 
5 

IV – II 
23HDM405 MOOC Course – I  

- - - 4 
6 23HDM406 MOOC Course – II  

Total Credits 20 
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CYBER SECURITY (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HCI201 Ethical Hacking 3 0 2 4 

2 III – I 23HCI302 
Data Analytics for Fraud 
Detection 

3 0 2 4 

3 III – II 23HCI303 
Vulnerability Assessment 
and Penetration testing  

3 0 2 4 

4 IV – I 23HCP404 Mini Project - - - 4 
5 

IV – II 
23HCM405 MOOC Course – I  

- - - 4 
6 23HCM406 MOOC Course – II  

Total Credits 20 
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INTERNET OF THINGS (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 25HIT201 Internet of Things and IIoT 4 0 0 4 
2 III – I 23HIT302 Sensor Technologies in IoT 4 0 0 4 

3 III – II 23HIT303 
IoT Web Development and 
Applications 

4 0 0 4 

4 IV – I 23HIP404 Mini Project 4 0 0 4 
5 

IV – II 
23HIM405 MOOC Course – I  

- - - 4 
6 23HIM406 MOOC Course – II  

Total Credits 20 
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VLSI DESIGN AND VERIFICATION (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HVT201 
Verilog HDL for Digital 
Systems 

4 0 0 4 

2 III – I 23HVT302 Digital System Design 4 0 0 4 
3 III – II 23HVT303 IC Design Principles 4 0 0 4 
4 IV – I 23HVT404 Advanced VLSI Testing 4 0 0 4 
5 

IV – II 
23HVM405 MOOC Course – I  

- - - 4 
6 23HVM406 MOOC Course – II  

Total Credits 20 
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ELECTRIC VEHICLES (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HET201 
Introduction to Electrical 
Vehicle Technology 

4 0 0 4 

2 III – I 23HET302 Battery Technologies 4 0 0 4 
3 III – II 23HET303 Electric Vehicle Engineering 4 0 0 4 
4 IV – I 23HET404 Mini Project - - - 4 
5 

IV – II 
23HEM405 MOOC Course – I  

- - - 4 
6 23HEM406 MOOC Course – II  

Total Credits 20 
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ADVANCED MANUFACTURING AND 
ADDITIVE TECHNOLOGIES (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HMT201 
Manufacturing Ecosystem 
and Digital Fabrication 

4 0 0 4 

2 III – I 23HMT302 
Additive Manufacturing 
Technologies and Process 
Engineering 

4 0 0 4 

3 III – II 23HMT303 
Design for Additive and 
Smart Manufacturing 

4 0 0 4 

4 IV – I 23HMP404 Mini Project - - - 4 
5 

IV – II 
23HMM405 MOOC Course – I  

- - - 4 
6 23HMM406 MOOC Course – II  

Total Credits 20 
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SMART CITIES (Honors) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II 23HST201 
Urban Planning and 
Essentials of Smart Cities 

4 0 0 4 

2 III – I 23HST302  4 0 0 4 
3 III – II 23HST303  4 0 0 4 
4 IV – I 23HST404  4 0 0 4 
5 

IV – II 
23HSM405 MOOC Course – I  

- - - 4 
6 23HSM406 MOOC Course – II  

Total Credits 20 
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ARTIFICIAL INTELLIGENCE AND MACHINE 
LEARNING (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NAT201 
Foundations of Artificial 
Intelligence 

4 0 0 4 

2 III – I 25NAT302 
Machine Learning 
Techniques 

4 0 0 4 

3 III – II 25NAT303 
Deep Learning and 
Computer Vision 

4 0 0 4 

4 IV – I 25NAT404 
Generative AI and Large 
Language Models 

4 0 0 4 

5 
IV – II 

25NAM405 MOOC Course – I  - - - 
2 

6 25NAM406 MOOC Course – II  - - - 
Total Credits 18 
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Aditya Institute of Technology and Management – Tekkali.                          

Foundations of Artificial Intelligence 

                          (Applicable for II Year II Semester) 

Subject code: 25NAT201    

Course Objectives 

Upon successful completion of the course, students will be able to: 

1. Understand the evolution and applications of Artificial Intelligence. 

2. Apply intelligent search algorithms to solve real-world problems. 

3. Understand knowledge representation and reasoning mechanisms. 

4. Learn uncertain reasoning and decision-making methods. 

5. Design basic intelligent systems using AI techniques. 

Course Outcomes 

After completing this course, students will be able to: 

1. Explain AI concepts, intelligent agents, and AI applications. 

2. Solve problems using classical search algorithms. 

3. Apply knowledge representation and logical reasoning techniques. 

4. Analyze uncertainty using probabilistic reasoning. 

5. Develop simple AI-based solutions considering ethical AI principles. 

Unit – I  

Introduction to Artificial Intelligence: Definition and History of AI, Characteristics of 

Intelligent Agents, Types of AI, Applications of AI, AI Problem Solving, State Space 

Representation, Production Systems, AI Programming Environments, Intelligent Agents, 

PEAS Representation, Rationality. 

Unit – II  

Intelligent Search Strategies: Problem Formulation, Search Trees, Uninformed Search, 

Breadth First Search, Depth First Search, Uniform Cost Search, Iterative Deepening Search, 

Informed Search, Best First Search, Greedy Search, A* Algorithm, Hill Climbing, Local Search, 

Constraint Satisfaction Problems. 

Unit – III  

Knowledge Representation Logic in AI, Propositional Logic, Predicate Logic, Forward 

Chaining, Backward Chaining, Semantic Networks, Frames, Rule-Based Systems, Expert 

Systems, Ontology Basics. 

Unit – IV  

Reasoning Under Uncertainty, Probability Basics, Bayesian Reasoning, Bayes Theorem, 

Bayesian Networks, Decision Trees, Fuzzy Logic, Approximate Reasoning. 

Unit – V  

AI Applications: Natural Language Processing, Computer Vision, Robotics, Recommender 

Systems, Healthcare AI, Smart Manufacturing, AI Ethics, Responsible AI, Explainable AI  

 

 

 

L T P C 

4 0 0 4 
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Textbooks 

1. Stuart Russell and Peter Norvig - Artificial Intelligence: A Modern Approach, Pearson 

Education, 4th Edition, 2022. 

2. Ian Goodfellow, YoshuaBengio, and Aaron Courville - Deep Learning, MIT Press, 2016. 

 

Reference Books  

1. François Chollet - Deep Learning with Python, Manning Publications, 2nd Edition, 

2021. 

2. Tom Mitchell - Machine Learning, McGraw-Hill, 1997. 

3. AurélienGéron - Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 

O'Reilly Media, 2nd Edition, 2019. 

4. Research Papers: Google AI Blog, OpenAI Research Papers. 

 

Reference Links  

1. https://www.coursera.org/courses?query=artificial%20intelligence 

2. https://pll.harvard.edu/subject/artificial-intelligence 

3. https://www.udemy.com/course/how-to-use-artificial-intelligence-a-guide-for-

everyone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.coursera.org/courses?query=artificial%20intelligence
https://pll.harvard.edu/subject/artificial-intelligence
https://www.udemy.com/course/how-to-use-artificial-intelligence-a-guide-for-everyone/?couponCode=NVDIN35
https://www.udemy.com/course/how-to-use-artificial-intelligence-a-guide-for-everyone/?couponCode=NVDIN35
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DATA SCIENCE (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NDT201 
Foundation to Data 
Science 

4 0 0 4 

2 III – I 25NDT302  4 0 0 4 
3 III – II 25NDT303  4 0 0 4 
4 IV – I 25NDP404  - - - 4 
5 

IV – II 
25NDM405 MOOC Course – I  - - - 

2 
6 25NDM406 MOOC Course – II  - - - 

Total Credits 18 
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CYBER SECURITY (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NCT201 
Computer Security & Audit 
Assurance 

4 0 0 4 

2 III – I 25NCT302 Mobile Application Security 4 0 0 4 
3 III – II 25NCT303 Cloud Security 4 0 0 4 
4 IV – I 25NCP404 Mini Project - - - 4 
5 

IV – II 
25NCM405 MOOC Course – I  - - - 

2 
6 25NCM406 MOOC Course – II  - - - 

Total Credits 18 
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QUANTUM TECHOLOGIES (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NQT201 
Introduction to Quantum 
Technologies and 
Applications 

4 0 0 4 

2 III – I 25NQT302 
Foundations of Quantum 
Technologies  

4 0 0 4 

3 III – II 25NQT303 
Principles of Quantum 
Algorithms and Information 

4 0 0 4 

4 IV – I 25NQP404 Mini Project - - - 4 
5 

IV – II 
25NQM405 MOOC Course – I  - - - 

2 
6 25NQM406 MOOC Course – II  - - - 

Total Credits 18 
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INTERNET OF THINGS (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NIT201 Introduction to IoT 4 0 0 4 

2 III – I 25NIT302 
Sensors and Actuators in 
IoT 

4 0 0 4 

3 III – II 25NIT303 
IoT Architecture and 
Protocols  

4 0 0 4 

4 IV – I 25NIT404 
IoT Applications and Case 
Studies 

4 0 0 4 

5 
IV – II 

25NIM405 MOOC Course – I  - - - 
2 

6 25NIM406 MOOC Course – II  - - - 
Total Credits 18 
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ROBOTICS AND AUTOMATION (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NRT201 
Introduction to Robotics and 
Mechatronics 

4 0 0 4 

2 III – I 25NRT302 
Fundamentals of 
Automation for Robotics 

4 0 0 4 

3 III – II 25NRT303 
Robot Programming and 
Applications 

4 0 0 4 

4 IV – I 25NRP404 Mini Project - - - 4 
5 

IV – II 
25NRM405 MOOC Course – I  - - - 

2 
6 25NRM406 MOOC Course – II  - - - 

Total Credits 18 
 







AR – 25 

INNOVATION, ENTREPRENEURSHIP AND 
VENTURE DEVELOPMENT (IEV) (Minor) 

 
S. 

No. 
Semester 

Course 
Code 

Course L T P C 

1 II – II  25NVT201 
Foundations of Innovation 
and Creative Thinking 

4 0 0 4 

2 III – I 25NVT302 
Entrepreneurship 
Fundamentals and 
Opportunity Recognition 

4 0 0 4 

3 III – II 25NVT303 
Venture Planning and 
Business Model 
Development 

4 0 0 4 

4 IV – I 25NVP404 
Mini Project (Venture 
development and 
Implementation) 

- - - 4 

5 
IV – II 

25NVM405 MOOC Course – I  - - - 
2 

6 25NVM406 MOOC Course – II  - - - 
Total Credits 18 

 






