


















































































































































 



IA/DSC/T/250 : Fundamentals of Flexible Manufacturing System 

 
Total Credits : 02                                                                                                Total Contact Hours : 30 Hrs  
Maximum Marks : 50 

 Learning Objectives of the Course:  
To provide students with:  

1. Basic understanding of manufacturing concepts, processes, and materials. 
2. Knowledge of components and classification of manufacturing systems. 
3. Understanding of FMS and CIM concepts, layouts, and applications. 
4. Awareness of automation principles, safety practices, and modern manufacturing innovations. 

 Course Outcomes ( COs) : 
On completion of the course, students should be able to -  

1. Describe key manufacturing processes, production systems, and safety measures. 
2. Identify major components and classifications of manufacturing systems. 
3. Explain the structure, operation, and benefits of FMS. 
4. Analyze automation strategies and evaluate flexibility and technological improvements in 

manufacturing. 

CO –PO – PSO Articulation Matrix  

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H H        H H H H 

CO2 H H H H H        H H H H 

CO3 H H H H H        H H H H 

CO4 H H H H H        H H H H 

 

Module 
No. 

Course Content Contact 
Hours 

 
I 

 Foundations of Manufacturing and Production Systems  
10 Hrs Introduction to Manufacturing, Materials in Manufacturing, Manufacturing 

Processes, Production Systems, Manufacturing Economics, Basic Safety 
measures; Manufacturing Processes; Production systems, automation in 
production systems, automation principle and strategies, manufacturing 
industries and products, manufacturing operations, production facilities; 

 
II 

Components and Classification of Manufacturing Systems  
10 Hrs Components of manufacturing systems: production machines, material handling 

systems, computer handling system, human resources; Classification Scheme for 
Manufacturing Systems 

 
III 

Flexible Manufacturing Systems (FMS) and Computer-Integrated Manufacturing 
(CIM) 

 
10 Hrs 

Introduction and definition of FMS; Basic components of FMS; Types of FMS and 
FMS layouts; Factors influencing FMS layouts; Benefits of flexibility; Objectives 
and aims of FMS; Advantages and disadvantages of FMS implementation; 
Industrial applications of FMS; Equipment required for FMS and their functions; 
Innovations advancing manufacturing; 



Text Books: 
1. Mikell P Groover, ‘Automated Production Systems, and computer integrated manufacturing’, Third 

Edition, Pearson Education, Inc. 2016, ISBN-978-93-325-4981-4. 

2. Fundamentals of Modern Manufacturing - Materials, Processes, and Systems: Mikell P.Groover; 

Wiley; ISBN: 9781118231463 

Reference Books:   
1. Mikell P Groover, ‘Fundamentals of Modern Manufacturing: Materials, processes and systems’, Fifth 

Edition, Wiley. 2012, ISBN-978-11-183-9367-3  

2. K.K. Shivanand, M.M.Benal,V.Koti, ‘Flexible Manufacturing System’, New age Publishers, ISBN-10 : 

8122418708, ISBN-13 : 978-8122418705  

3. S. Kant Vajpayee, ‘ Principles of Computer-Integrated Manufacturing’, PHI Learning Private Limited, 

2015, ISBN-978-81-203-1476-4  

Online Reference:  
1. https://nptel.ac.in/courses/110105155 
2. https://nptel.ac.in/courses/110106044 
3. https://nptel.ac.in/courses/112104289  

 

https://nptel.ac.in/courses/110105155
https://nptel.ac.in/courses/110106044
https://nptel.ac.in/courses/112104289


IADSCP276: Fundamentals of Flexible Manufacturing Systems Lab 
Total Credits : 02                     Total Contact Hours : 60 Hrs 
Maximum Marks : 50 

Learning Objectives of the Course: 
 
1. To provide students hands-on experience with flexible color-sorting and material-sorting stations. 

2. To train students in operating linear transport stations for controlled movement of parts. 

3. To enable students to perform multi-parameter sorting (shape, material, color) at varying difficulty 

levels. 

Course Outcomes ( COs) : 
On completion of this course, students should be able to – 

1. Identify and operate key components of a flexible color-sorting station. 

2. Perform linear transport operations for organized part handling. 

3. Sort products based on shape, material, and color, including combined complex sorting tasks. 

CO –PO – PSO Articulation Matrix 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H         H M M  

CO2 H H H H         H M M  

CO3 H H H H         H M M  

 

At least six experiments have to be performed 
 

1. Study of different parts of a flexible color sorting station 

2. Experiment with retrieval of modular workpieces from cartridge assembly 

3. Experiment with linear transport station 

4. Sorting of finished products on basis of their shape/ contour. 

5. Sorting of finished products on basis of their material of construction 

6. Sorting of finished products on basis of their colour 

7. Experiments with combining 2 to 6  at different difficulty levels 

8.  Logic implementation for Bottle Filling Application  

9. Study with Linear transport and material station (Linear movement of Object and 

sequential/batch wise placing) 

10. Study pick and place Robot on Rotating station. 

11. Programming of Robot as in for pick and place operation 

12. Study of Cartesian robot customized for AS/RS. 

13. Programming of a Cartesian robot for AS Operation. 

14. Programming of a Cartesian robot for Retrieval Operation. 

15. Study of Virtual Simulation Software’s for FMS.  

Virtual Simulation Software like FlexSim, Visual Components etc can be used for experimentation 

purpose and experiments can be performed  

 

https://ial-coep.vlabs.ac.in/exp/bottle-filling-application/


IA/DSC/T/251 : Fundamentals of Industrial Robotics 

 

Total Credits : 02                          Total Contact Hours : 30 Hrs  
Maximum Marks : 50 

 Learning Objectives of the Course:  
To provide students with:  

1. Basic knowledge of industrial manipulators and work-cell components. 
2. Understanding of coordinate frames and simple kinematics for positioning. 
3. Familiarity with robot programming principles and teach pendant operation. 
4. Awareness of safety measures and industrial applications of robots. 

 

 Course Outcomes ( COs) : 
On completion of the course, students should be able to -  

1. Describe basic attributes of industrial manipulators. 
2. Apply coordinate transformations and basic forward kinematics to determine the end-effector 

position. 
3. Demonstrate understanding of robot programming and safe operation. 
4. Identify key industrial applications and perform basic preventive maintenance checks. 

 

CO –PO – PSO Articulation Matrix  

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H H        H H H H 

CO2 H H H H H        H H H H 

CO3 H H H H H        H H H H 

CO4 H H H H H        H H H H 

 

Module 
No. 

Course Content Contact 
Hours 

 
I 

 Introduction to Robotics and Robot Anatomy  
10 Hrs Evolution and Classification of Robots; Industrial Manipulator Components; 

Joints, Links, DOF, Work Cell and Work Volume; Sensors and Actuators – 
overview; Safety protocols while operating manipulators; Applications 
overview. 

 
II 

Robot Kinematics and Coordinate Systems  
10 Hrs Robot Coordinate Frames; Homogeneous Transformations; Simple 2–3 DOF 

Forward Kinematics; Inverse Kinematics Concept (qualitative); Specifications of 
Robots; Basic Robot Motions and Path Concept. 

 
III 

Robot Programming and Industrial Applications  
10 Hrs Teach Pendant Operation, Motion Commands, Speed Control, Wait/Loop 

Functions; Safety Interlocks; Maintenance Practices; Industrial Use Cases – Pick 
& Place, Welding, Assembly; Case Discussions. 

Text Books: 
1. M.P. Groover, M. Weiss, R. N. Nagel, N. G. Odrey, ‘Industrial Robotics: Technology. Programming and 

Applications’, Second Edition; Tata McGraw Hill Education, 2012 

2. S. K. Saha, ‘Introduction to Robotics’, Third Edition;Tata McGraw Hill Education, 2024 



Reference Books:   
1. R. K.Mittal, I. J. Nagrath,’ Robotics and Control’, First Indian Edition; Tata McGraw Hill Education, 2012 

2. M. R. Miller & R. Miller,’ Robots and Robotics: Principles, Systems, and Industrial Applications’ First 

Edition; McGraw Hill Education, 2017 

3. K. M. Lynch & F. C. Park,’ Modern Robotics: Mechanics, Planning, and Control’ First Edition; Cambridge 

University Press, 2017. 

Online Reference:  
1. https://nptel.ac.in/courses/122106025 
2. ABB RobotStudio: https://new.abb.com/products/robotics/robotstudio/downloads 

3. https://robodk.com/ 
 

https://nptel.ac.in/courses/122106025
https://new.abb.com/products/robotics/robotstudio/downloads
https://robodk.com/


IA/DSC/P/277: Fundamentals of Industrial Robotics Lab 
 
 Total Credits : 02                     Total Contact Hours : 60 Hrs 
 Maximum Marks : 50 

Learning Objectives of the Course: 
1.  To provide students with an understanding of the fundamentals of position, speed, and servo 

control in robotics. 

2.  Operating and programming industrial six-axis articulated robots safely for basic operations.  

     3.  Performing simple automated motion programs. 

Course Outcomes ( COs) : 
On completion of this course, students should be able to – 

1. Demonstrate position and speed control of DC, stepper, and servo systems. 

2. Operate a six-axis industrial robot safely using teach pendant and coordinate modes. 

3.   3.   Develop and execute robot programs for joint, linear, and circular motion paths. 

CO –PO – PSO Articulation Matrix 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H         H M M  

CO2 H H H H         H M M  

CO3 H H H H         H M M  

 

At least six experiments have to be performed 
 

1. Study of position control for different angular position commands. 

2. Study of effect of forward gain on position control performance. 

3. Study of speed and load characteristics of a DC motor in open-loop and closed-loop 

configuration. 

4. Study of operation and control of a stepper motor. 

5. Study and programming of an AC servo motor for controlled operation. 

6. Familiarization with teach pendant of an industrial six-axis articulated robot. 

7. Zeroing and jogging of industrial six-axis articulated robot (Axis and World Coordinate Modes). 

8. Programming of robot for Joint and Linear motion. 

9. Programming of robot for Circular motion and Tool Centre Point (TCP) calibration. 

10. Programming of robot I/O channels and execution of a simple sequence task. 

 



     Mini Project (Mandatory): 

    Title: Development of a Robotic Pick-and-Place System (Physical or Simulated) 

Objective: To integrate motion, I/O, and safety knowledge by designing a small automation task 

using  either an actual industrial robot/ miniature servo platform/a simulation environment such as 

ABB RobotStudio, RoboDK, Fanuc ROBOGUIDE, or CoppeliaSim. 

Expected Deliverables: Project report, Demonstration of motion and logic 

 



IA/SEC/T/250 :  Internet Of Things 

 

Total Credits : 01                          Total Contact Hours : 15 Hrs  
Maximum Marks : 50 

 Learning Objectives of the Course:  
To provide students with:  
1.To introduce students with building blocks of Internet of Things (IoT) and their characteristics. 

2. To provide students with basic knowledge of connectivity technologies employed across IOT 

 domain  

3. To acquaint students with basic traits of IOT based system design  

 Course Outcomes ( COs) : 
On completion of the course, students should be able to -  
1.Describe the basic connectivity technologies in IOT  

2. Compare physical and logical design of IOT, IOT model specifications  

3. Explain role of IOT in industry, agriculture and other sectors  

 

CO –PO – PSO Articulation Matrix  

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H H        H H H H 

CO2 H H H H H        H H H H 

CO3 H H H H H        H H H H 

 

Module 
No. 

Course Content Contact 
Hours 

 
I 

Foundation of IOT   
05 Hrs Origin of terminology, IOT market share, evolution of connected devices, 

modern day IOT applications, baseline technologies. IOT resulting in  

address crunch, connectivity terminologies, IOT network configurations; 

Sensors- features, classes, types, Sensorial Deviations; Actuators- 

types-hydraulic, pneumatic, thermal, electrical and mechanical; Basics of IOT 

networking: IoT Components, IoT  Interdependencies  
 

 
II 

 Connectivity Technologies  

 
 

05 Hrs 
6LoWPANs, RPL routings, RFID, MQTT, SMQTT, CoAP, XMPP, AMQP; 

Communication Protocols: IEEE 802. 15.4, Zigbee, 6LoWPAN, 

Wireless HART, Z‐Wave, ISA 100, Bluetooth, NFC, RFID  

 

 
III 

IOT Platforms and Design Methodology  

 
 

05 Hrs 
Purpose and requirement specification, process specification, domain model 

specification, information model specification, service specification, 

IoT level specification, functional view specification, operational view 

specification, device and component integration, application  

developments; Case studies  

 



 Text Books: 
 

1. A. Bahga, V. Madisetti, Internet of Things: A Hands-On Approach, 1st Edition, Universities Press, 2014. 

2. M. Milenkovic, Internet of Things: Concepts and System Design, 1st Edition, Springer, 2020. 

Reference Books:   

1. D. Hanes, G. Salgueiro, P. Grossetete, R. Barton, J. Henry, IoT Fundamentals: Networking 

Technologies, Protocols, and Use Cases, 1st Edition, Cisco Press, 2017. 

2. S. Ziegler, R. Radócz, A. Q. Rodriguez, S. N. M. Garcia (Eds.), Springer Handbook of Internet of 

Things, 1st Edition, Springer, 2023. 

3. M. Alam, K. A. Shakil, S. Khan (Eds.), Internet of Things: Concepts and Applications, 1st Edition, 

Springer, 2020. 

 

Online Reference:  

 

1. https://nptel.ac.in/courses/106105166 
 

 



IA/SEC/P/276: Internet of Things Lab 
 
 Total Credits : 01                     Total Contact Hours : 30 Hrs 
 Maximum Marks : 50 

Learning Objectives of the Course: 
1.  To provide students with an understanding of the fundamentals of IOT.  

2.2.  2. Operating and programming industrial IOT basic operations with ESP8266.  

Course Outcomes ( COs) : 
On completion of this course, students should be able to – 

1. Configure and program IoT boards (NodeMCU/ESP32) for basic input–output operations. 

2. Interface sensors and actuators using Arduino IDE and perform real-time data acquisition. 

3. Implement IoT communication using MQTT and cloud dashboards for real-time data publishing and 

monitoring. 

CO –PO – PSO Articulation Matrix 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H          H M M  

CO2 H H H          H M M  

CO3 H H H          H M M  

 

At least six experiments have to be performed.  
 

1.Study of NodeMCU / ESP32 Development Board Pin configuration,Power supply,GPIO, ADC, PWM 

2.Installation and Setup of Arduino IDE Library installation, Board manager setup 

3.Blink LED using IoT Board (NodeMCU/ESP32): Digital output control 

4.Interface Temperature Sensor (LM35/DHT11/DHT22): Displaying temperature & humidity on   

   Serial Monitor 

5.Interfacing LDR Sensor for Light Measurement: ADC reading and LED control 

6.Interfacing Ultrasonic Sensor (HC-SR04),Distance measurement 

7.Interfacing Gas Sensor (MQ-2/MQ-135),Smoke / pollution detection 

8.Interfacing Relay Module for AC/DC Load Control using IoT board 

9.Interfacing DC Motor or Servo Motor: PWM speed control (DC) / angle control (Servo) 

10.Interfacing Buzzer for Alert Notification 

11.MQTT-based IOT experiment using MQTT Dashboard ,Publishing sensor data 

12.IOT Virtual Labs: https://iot-amrt.vlabs.ac.in/List%20of%20experiments.html 

 

 

https://iot-amrt.vlabs.ac.in/List%20of%20experiments.html


IA/SEC/T/251 : SCADA  

 

Total Credits : 01                          Total Contact Hours : 15 Hrs  
Maximum Marks : 50 

 Learning Objectives of the Course:  
To provide students with:  

1. fundamentals and evolution of SCADA systems and their industrial role. 
2. introductory explanation of SCADA hardware, software, and communication architectures. 
3. Concepts of SCADA protocols, LAN integration, and application case studies. 

 

 Course Outcomes ( COs) : 
On completion of the course, students should be able to -  

1. Explain the evolution, structure, and essential components of SCADA systems. 
2. Describe SCADA communication principles, hardware configuration, and data flow. 
3. Illustrate the functions of SCADA software, protocols, and typical industry applications. 

 

CO –PO – PSO Articulation Matrix  

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H H        H H H H 

CO2 H H H H H        H H H H 

CO3 H H H H H        H H H H 

 

Module 
No. 

Course Content Contact 
Hours 

 
I 

 Introduction to SCADA Systems  
05 Hrs Definition, Purpose and Evolution of SCADA; Concept of Telemetry and Data 

Acquisition; Hierarchical Structure and Components — Field Devices, RTUs, 
Master Stations; Comparison: SCADA vs DCS vs PLC; Smart Instruments and 
IEDs; Benefits of SCADA in Automation. 

 
II 

SCADA Hardware, Communication and Protocols  
05 Hrs SCADA Architecture; RTU and Master Station Design; Communication Media 

(Landlines, Modem, Fiber, Radio, Ethernet); LAN and Internet-based SCADA; 
Overview of Communication Protocols — Modbus, DNP3, IEC 60870-5, 
CSMA/CD; Noise, Interference and Shielding Concepts. 

 
III 

SCADA Software, Human–Machine Interface and Applications  
05 Hrs SCADA Software Components — I/O Server, Database, Alarm & Trend System, 

Reporting; HMI Design, Alarming and Display Concepts; Data Acquisition Cycle 
and Redundancy; Case Studies — Power Distribution, Process Industries, and 
Water Systems; Web-based and IoT-enabled SCADA Trends. 

Text Books: 

1. David Bailey & Edwin Wright, Practical SCADA for Industry, First Edition, Elsevier / IDC 
Technologies, 2003. 

2. Stuart A. Boyer, SCADA: Supervisory Control and Data Acquisition, Fourth Edition, ISA / Toaz 
Publications, 2023. 



Reference Books:   
1. Gordon Clarke & Deon Reynders, ‘Practical Modern SCADA Protocols: DNP3, 60870.5 and Related 

Systems’, First Edition, Newnes / Elsevier, 2004. 

2. Frank Lamb, Industrial Automation: Hands-On Approach, McGraw-Hill Education, First Edition, 

2013. 

Online Reference:  
1. Ignition, Siemens, and Schneider Electric SCADA Documentation. 
2. https://nptel.ac.in/courses/108106022 

 

https://nptel.ac.in/courses/108106022


IA/SEC/P/277- SCADA LAB 
 Total Credits : 01                     Total Contact Hours : 30 Hrs 
 Maximum Marks : 50 

Learning Objectives of the Course: 
 

1. To provide students hands‑on experience with SCADA installation, setup and configuration. 

2. To provide students with first-hand experience on interfacing of SCADA to PLCs/devices, create 

tags, monitor/control data. 

3.   To equip students with basic concepts of designing  HMI screens, create alarms/trends/reports, 

and interface I/O. 

Course Outcomes ( COs) : 
On completion of this course, students should be able to – 

1. Install and configure standard SCADA and link with PLCs/devices. 

2. Create tags, HMI screens, I/O channels and real‑time monitoring using Ignition. 

3. Implement alarms, trends, and data logging in SCADA environment. 

CO –PO – PSO Articulation Matrix 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 H H H H         H M M  

CO2 H H H H         H M M  

CO3 H H H H         H M M  

 

At least six experiments have to be performed 
 

1. Installation of Ignition SCADA, setup project workspace. 

2. Connection of Ignition to a PLC (e.g., Siemens S7‑1200 or Micrologix) and tag creation. 

3. Create HMI screens: start/stop controls, status indicators, analog value display. 

4. Configure alarms and event handling in Ignition SCADA. 

5. Configure trend logging and historical data display. 

6. Configure report generation and dashboard export. 

7. Interface SCADA with digital I/O channels: read/write from PLC. 

8. Interface SCADA with analog I/O and display values with graphics. 

9. Develop data analytics: simple dashboards, graphs, KPI indicators in Ignition. 

10. Simulated industrial control scenario: conveyor sort system or water tank system — integrate 

PLC, SCADA screens, alarms, I/O and logging. 

Mini Project (Mandatory): 

     

Title: Design and Implement a SCADA Monitoring & Control System for a Simulated Process  

Objective: Integrate PLC (real or simulated) with Ignition SCADA; create tags, HMI screens, 

alarms/trends, I/O control, logging & dashboard; document the implementation and present a demo. 

Deliverables: Project report, SCADA project file/screenshots, demo session. 



 


