
 
 

 
 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 
Course title & 
Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-
requisite 
of the 
course 
(if any) 

Lecture Tutorial Practical
/ 
Practice 

Artificial 
Intelligence 
(INDSE6A) 

04 03 - 01 Class XII 
passed with 
Physics + 
Mathematics
/Applied 
Mathematics
+ Chemistry / 
Computer 
Science/Infor
matics 
Practices 

Class XII 
Mathem
atics, 
Any 
program
ming 
language 

 
Learning Objectives  
The Learning Objectives of this course are as follows: 

● To realize the significance of Artificial Intelligence and expert systems in today‟s era 
● To study neural networks and become able to design neural network based 

algorithms 
● To study fuzzy logic and use it as an alternative tool for modeling. 
● To study genetic algorithms and learn about optimizing solutions using genetic 

algorithms 
● Become able to apply the knowledge of artificial control tools to any control 

application 
● To be able to work with imprecise and uncertain solution data for solving problems. 

 
Learning outcomes  
The Learning Outcomes of this course are as follows: 

●  Realize the significance of Artificial Intelligence and expert systems 

DISCIPLINE SPECIFIC ELECTIVE COURSE : Artificial Intelligence (INDSE6A) 

DISCIPLINE SPECIFIC ELECTIVES (DSE) COURSES OFFERED BY THE 
DEPARTMENT 
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● Learn the neural network algorithms, modeling using fuzzy logic and optimizing 
● solutions using genetic algorithms 
● Apply the knowledge of artificial control tools to any control application 
● Work with imprecise and uncertain solution data for solving problems 

 
SYLLABUS OF DSE 
UNIT – 1                    (12 hours) 
The concept and importance of Artificial Intelligence, human intelligence vs machine 
intelligence, General concept of knowledge, Acquisition, Knowledge representation 
and organization, Expert systems: advantages, disadvantages, Expert system 
architecture, functions of various parts, mechanism and role of inference engine, Role 
of expert systems in instrumentation and control. 
 
UNIT – 2           (11 hours) 
Neural Networks: Biological Neural-system, Mathematical Models of Neurons, ANN 
architecture, Artificial neuron models, Types of activation functions, Learning rules, 
Learning Paradigms-Supervised, Unsupervised and Reinforcement Learning, ANN 
training algorithms perceptron, training rules, Delta, Back Propagation Algorithm, 
parameters in BPN, Hopfield Networks, Recurrent networks, Associative Memories, 
Applications in identification, optimization, pattern recognition etc. 
 
UNIT – 3          (11 hours) 
Fuzzy Logic: Introduction to Fuzzy Logic, Classical and Fuzzy Sets, Membership 
Function, Fuzzy rule generation. Operations on Fuzzy Sets: Compliment, Intersections, 
Unions, Combinations of Operations, Approximate reasoning, Aggregation, Fuzzy logic 
modeling and control, fuzzification, inferencing and defuzzification, Linguistic 
Variables, Arithmetic Operations on Intervals & Numbers. Applications of Fuzzy Logic 
in process Control and motion control. 
 
UNIT – 4           (11 hours) 
Genetic Algorithm: An Overview: Introduction and concept as a process modeling 
tool, creation of off-springs, encoding, fitness function, reproduction, cross over, 
insertion, deletion and mutation scaling, Fitness, Implementation of Genetic 
algorithm, applications. 
Hybrid Systems: Introduction to Neuro-fuzzy systems, Fuzzy-Expert system, Fuzzy-GA 
systems. 
 
Practical component:                                                                                                (30 hours) 
 

1. Implementation of perceptron learning model 
2. Pattern recognition using Hopfield network 
3. Identification using associative memories 
4. Implement fuzzy logic operations on fuzzy sets 
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5. Implement conversion of given crisp temperature into its equivalent fuzzy 
variable 

6. Implement conversion of error into its equivalent fuzzy variable 
7. Design model of fuzzy logic PID controller 
8. Design fuzzy logic based temperature control system 
9. Design fuzzy logic based washing machine/aircraft landing system 

 
 
Essential/recommended readings 

1. Ross Timothy. J, Fuzzy logic with Engineering Applications, McGraw Hill, New 
York, 3rd Edition. 

2. Hagan M.T , Demuth H.B, Beale M.H, Neural Network Design, PWS Publishing 
Company, Thomson Learning, 1st Edition. 

3. N.P.Padhy, Artificial Intelligence and Intelligent Systems, Oxford University 
Press, 1st Edition. 

4. Rajasekaran S., VijayalakshmiPai G. A., Neural Networks, PHI Learning Pvt. Ltd., 
2003, 1st Edition. 

 
Suggestive readings 

1. Klir George J , Yuan B, Fuzzy Sets and Fuzzy Logic Theory and Applications, 
Prentice Hall PTR, 1st Edition. 

2. J. Nilsson, “Artificial Intelligence: A new Synthesis”, Elsevier Publishers. 
 

 
Note: Examination scheme and mode shall be as prescribed by the Examination 

Branch, University of Delhi, from time to time.  
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 
Course 
title & 
Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-
requisite of 
the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

Process 
Control 
Dynamics 
(INDSE6B) 

04 03 - 01 Class XII 
passed with 
Physics + 
Mathematics/
Applied 
Mathematics+ 
Chemistry / 
Computer 
Science/Infor
matics 
Practices 

Control 
Systems 
and 
Mathemati
cs  

 
Learning Objectives  
The Learning Objectives of this course are as follows: 

● To study about the importance and application of good instrumentation system 
for the efficient design of process control loops for process engineering plants 

● To teach students about the basic elements of process control including 
analysis, tuning and design of the control system using tools of differential 
equations and transfer functions, with the specific focus on PID control strategy 

● To help students understand and discuss about the major issues in the control 
applications in chemical engineering processes with specific attention to reactor 
and distillation units 

● To study additional techniques of frequency response for robust design based 
on stability margins. Also, to explore other advanced control strategies currently 
used in the process industries 

 
Learning outcomes  
The Learning Outcomes of this course are as follows: 

● Understand the importance and application of good instrumentation system 
for the efficient design of process control loops for process engineering plants 

● Know about the basic elements of process control including analysis, tuning 
and design of the control system using tools of differential equations and 
transfer functions, with the specific focus on PID control strategy 

DISCIPLINE SPECIFIC CORE COURSE: Process Control Dynamics (INDSE6B) 
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● Interpret the major issues in the control applications in chemical engineering 
processes with specific attention to reactor and distillation units 

● Understand additional techniques of frequency response for robust design 
based on stability margins. Also, to explore other advanced control strategies 
currently used in the process industries 
 

SYLLABUS OF DSE 
UNIT – 1                    (12 hours) 
Introduction: Dynamics of Processes, Dead time processes, Inverse response 
behaviour of processes, Dynamic Behaviour of first and second order systems. 
Interacting and non-interacting Systems. Batch & Continuous Process, concept of self-
regulation, Controller Principle, discontinuous, continuous and composite controller 
modes/actions (P, I, D, PI, PD and PID), Pneumatic, Hydraulic, Electronic controllers. 
Need for controller tuning. 
 
UNIT – 2           (11 hours) 
Controls: Cascade control, Selective control, Ratio Control, Split range control, feed 
forward control, Feed forward combined with feedback control, Inferential Control, 
dead time and inverse response compensators, selective control, Adaptive control, 
Examples from Distillation columns, Chemical Reactors, Heat Exchangers and Boiler. 
 
UNIT – 3          (11 hours) 
Discrete-State process control: Variables, process specification and event sequence 
description, Sampling and reconstruction, Transform analysis of sampled-data 
systems: z transform and its evaluation, inverse z transform, pulse transfer function, 
stability analysis in z-plane, implementation of digital controller. PLC Block Diagram, 
Scan cycle, memory organization, addressing, programming. 
 
UNIT – 4          (11 hours) 
Converters and Actuators: I/P, P/I converters, Final control elements, Pneumatic and 
electric actuators. Types of control valves, Valve positioner and its importance, 
Inherent and Installed characteristics of control valves. 
 
Practical component:           (30 hours) 

1. Study of PID controller response and it‟s tuning 
2. Study of ON-OFF and Proportional controller responses on temperature 

loop. 
3. Analysis of Flow loop/Level loop/Temperature loop/Pressure loop. 
4. Tuning of controllers on a pressure loop. 
5. Control valve characteristics with and without positioner. 
6. Study of cascade control 
7. Study of ratio control/selective control 
8. Study of feed forward control 
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9. Study of pneumatic/ hydraulic controllers 
10. Problem solving/Ladder Programming in PLC. 

 
Essential/recommended readings 
 

1. Eckman. D.P, Automatic Process Control, Wiley Eastern Ltd., New Delhi, 1993, 
Original Edition. 

2. Johnson C.D., Process Control Instrument Technology, Prentice Hall Inc. 1988, 
7th Edition. 

3. Bequette B. W., Process Control Modelling, Design and Simulation, PHI 
Learning, Original Edition. 

4. Ogata K., Discrete Time Control Systems, Pearson Education, 2nd Edition. 
5. Kuo B. C. , “Automatic control system”, Prentice Hall of India, 2010, 9th Edition. 
6. Nagrath I. J. and Gopal M., Control System Engineering, New Age 

International,2021, 7th Edition. 
7. Stephanopoulis G., Chemical Process Control, Prentice Hall of India, New Delhi, 

1990, Original Edition. 
8. Liptak B.G., Instrument Engineers Handbook, Process Control, Chilton Book 

Company, 3rd Edition. 
 
Suggestive readings 

 
1. Harriott P., Process Control, Tata McGraw Hill, Edition 1972. 
2. Anderson N.A., Instrumentation for Process Measurement and Control, 

Chilton company 1980, 3rd Edition. 
3. Pollard A., Process Control, Heinemann educational books, London, 1971, 

Original Edition. 
4. Smith C.L. and Corripio A. B., Principles and Practice of Automatic Process 

Control, John Wiley and Sons, New York, 2nd Edition. 
5. Shinskey, Process Control Systems, McGraw Hill, Singapore, 1996, 4th Edition. 

 
Note: Examination scheme and mode shall be as prescribed by the Examination 

Branch, University of Delhi, from time to time.  
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

 
Course 
title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-
requisite 
of the 
course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

Research 
Methodol
ogy 
(INDSE6C) 

04 03 - 01 Physics + 
Mathematics
/Applied 
Mathematics
/ Biology + 
Chemistry / 
Computer 
Science/Infor
matics 
Practices 

Elementa
ry 
Statistics 

 
Learning Objectives  
The Learning Objectives of this course are as follows: 
• To understand some basic concepts of research and its methodologies  
• To select and define appropriate research problem and parameters  
• To write a research report and thesis  
 
Learning outcomes  
The Learning Outcomes of this course are as follows: 

● Acquire the basic knowledge of quality concepts and techniques for quality 
improvement 

● Learn to use various control charts for improving the quality of products 
● Describe and compare the different sampling plans and methods 
● Understand the concepts of reliability 

 
SYLLABUS OF DSE 
Unit -1          (12 hours) 
Introduction and Design of research : Meaning, Objectives and Importance of 
Research, Types of research, need and purpose of research, approaches to research, 
components of the research problem, criteria for selecting the problem, necessity of 
defining the problem.  

DISCIPLINE SPECIFIC ELECTIVE COURSE: Research Methodology (INDSE6C)  
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Unit – 2                  (10 hours) 
Importance of literature review in defining a problem, Critical literature review – 
Identifying gap areas from literature review - Development of working hypothesis, 
various tools for literature survey-Searching journals, metrics of Journals,  e book, 
monograph, patents, Citations, Intellectual Property Rights.  
  
Unit -3          (12 hours) 
Data Collection and Analysis:  Observation and Collection of data - Methods of data 
collection – Modeling, Mathematical Models for research, Sampling Methods- Data 
processing and Analysis strategies. Data Analysis with Statistical Packages – 
Hypothesis-testing, Sampling, Sampling Error, Statistical Methods/Tools - Measures of 
Central Tendency and Variation, Test of Hypothesis- z test, t test, F test, ANOVA, Chi 
square, correlation and regression analysis, Error Estimation. 
 
Unit - 4          (11 hours) 
Writing Research Articles and Thesis: Data Presentation- Types of tables and 
illustrations, Guidelines for writing the abstract, introduction, methodology, results 
and discussion, conclusion sections of a manuscript. References – Styles and methods, 
Citation and listing system of documents. Ethical considerations in Research, 
precautions in preparing report, plagiarism 
 
Practical component:         (30 hours) 
Use latest software package like SPSS/any similar,  to conduct experiments based on: 
 

1. Measures of central tendency 
2. Normal distribution 
3. Chi square test 
4. T test 
5. Z-test 

 
Essential/recommended readings 
 

1. Ranjit Kumar, Research Methodology, A step by step guide for beginners, SAGE 
Publications (2015) 

2. D. C. Montgomery, Introduction to Statistical Quality Control, 8th edition, John 
Wiley and sons (2019). 

3. Leedy, P. D. and Ormrod, J. E., 2004 Practical Research: Planning and Design, 
Prentice Hall. 

4. C.R Kothari, Research Methodology: Methods and Techniques, New Age 
International Publishers (2015) 

 
Suggestive readings 
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1. Prabhat Pandey, Meenu Mishra Pandey, Research Methodology: Tools and 

Techniques, Bridge Center (2015) 
2. S.P Gupta, Statistical Methods, 46th edition, Sultan Chand & Sons (2021) 

 
Note: Examination scheme and mode shall be as prescribed by the Examination 

Branch, University of Delhi, from time to time.  
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