
FY PG Interdisciplinary Open Course List (IOC)  

Sr.
No 

Department Course Name Except 

1.  Computer   Data Structures Except Computer Specializations 

2.  Electrical  Engineering Optimization Except Electrical Specializations 

3.  E&TC  Broadband Communication Except E&TC Specializations 

4.  

Mechanical 

 Mechanics of Composite Materials Except Mechanical Specializations 

5.   Finite Element Method Except Mechanical Specializations 

6.  Metallurgy  Design and Selection of Materials Except Metallurgy Specializations 

7.  Manufacturing 
Engineering 
and Industrial 
Management 
 

 Reliability Engineering Open to all 

8.   Autonomous Robotics and Telecherics 
Except  Manufacturing Engineering and 
Industrial Management Specializations 

9.   Project Planning and Control 
Except Manufacturing Engineering and 
Industrial Management Specializations 

10.  
Planning  
(Town & Country 
Planning) 

 Design Thinking and Participatory Planning Open to all 

 

 

























Autonomous Robots and Telecherics 

Teaching Scheme      Examination Scheme 
Lectures : 3 hrs/week            T1/T2/ Assignments/ Quiz -40 

 
Course outcomes: The students will be able to  
1. learn principles of working of autonomous robots 

2. demonstrate the sensing, perception, and cognition of autonomous robots 

3. understand anatomy of autonomous robots 

4. Understand operation of Humanoid robot  

5. Understand principles of operation of telecheric robots 

 
Introduction to the fundamentals of mobile robotics, basic principles of locomotion, 
Kinematics and Mobility, Classification of mobile robots, AI for Robot Navigation. 

Introduction to modern mobile robots: Swarm robots, cooperative and collaborative robots, 
mobile manipulators, Current challenges in mobile robotics. 

Autonomous Mobile Robots – need and applications, sensing, localisation, mapping, 
navigation and control. The Basics of Autonomy (Motion, Vision and PID), Programming 
Complex Behaviors (reactive, deliberative, FSM), Robot Navigation (path planning), Robot 
Navigation (localization), Robot Navigation (mapping), Embedded electronics, kinematics, 
sensing, perception, and cognition. 

Telecheric robots – Concepts of teleoperations and its classifications, Need and applications 
of Telecheric robots, Control Input Devices, Universal Force-Reflecting Hand Controller 

(FRHC), Medical telerobotics,  
Humanoid Robots, Swarm Robotics, Robot Applications and Ethics.  
 
References 
1. Designing Autonomous Mobile Robots, John M Holland, Elsevier, 2004 

2. Morgan Quigley , Brian Gerkey, Programming Robots with ROS, Quigley et al, O'Rielly 

Publishers. [Murphy 2000]  

3. Autonomous Mobile Robots, Edited by Shuzhi Sam Ge, Frank L Lewis,Taylor & Francis, 2006   

4. Roland Siegwart, Illah Reza Nourbakhsh, Davide Scaramuzza, Introduction to Autonomous 

Mobile Robots”, MIT Press, 2nd Edition.  

5. Peter Corke, Robotics Vision and Control, Springer 2011 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Morgan+Quigley&text=Morgan+Quigley&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Brian+Gerkey&text=Brian+Gerkey&sort=relevancerank&search-alias=digital-text


IOC 19013 –Design thinking and Participatory Planning 

Teaching Scheme                                                                                                    Examination Schemes 
Lectures: 3 Hrs/week                                                                                        T1 andT2 - 20 Marks each,   
                                                                                                                                          End Sem- 60 Marks 
Course Outcomes: 

CO1. To familiarize students with design thinking concepts and principles as a systematic process of 

tackling relevant business and/or social problems. 

CO2. To introduce students to the practices the methods, processes and tools of design thinking 

from Ideation to Go-To-Market 

CO3. To expose the student with perspectives, ideas, concepts, and solutions related to the design 

and execution of innovation driven projects using design thinking principles for interdisciplinary 

problem solving.  

 

Unit 1: Design Thinking: Background and Introduction                                                                                 

Historic Background of Design Thinking – American Design Science, Scandinavian Co-operative 

design, Need, Wicked Problems concept; Development of the viewpoints on design thinking; Inter-

relation of terms like : design innovation, user centred design, participatory design, co-design, co-

creation;  Definitions including- Definition by Tim Brown; Design thinking as an Approach, 

Characteristics of Design Thinking,  

Unit 2: Design Thinking Methods and Processes 

Design thinking as a non-linear process;  design thinking mindset; Principles of Design Thinking; 

Stages in design thinking Stanford school 5-Stage approach, Simon Herbert Process, 4D Process, 

convergent and divergent thinking, Double Diamond approach;  Designing for Growth approach and 

applications in  Interaction Design, Service design thinking . 

Unit 4:  Participatory Design and Service Design: Approach 

New approaches to participation; Definitions and Origins of Service design; New approaches for 

interaction with citizens; how do we learn, listen and reflect through visual approaches of Drawing, 

video, photo, citizen mapping, VR etc,  Participatory planning tools , Challenges in using participatory 

approaches, Ethics and participation, ethical standards and challenges 

Unit 3: Co-design and Participatory Design: Introduction 

Participatory planning and Design Thinking; Arnstein’s ladder of Participation; Inclusive, Participatory 

or Opportunistic Participatory; compare the different types of participatory design: human-centred 

design, co-design, and user-generated design; History of co-design; conventional design process vs 

Co-design process; Role of End user; Mindset of Co-design 

Unit 5:  Co-design Tools methods and Processes 

Application of Design thinking to Promote Innovation; Innovation Mindset, Developing insights into 

end users/ stakeholders. Introduction to design tools – Storytelling, relational mapping, 

Visualization, Journey Mapping , Mood boards, Probe Interviews, Mind Mapping , Brainstorming , 

Concept Development , Assumption Testing , Rapid Prototyping, Customer Co-creation , Learning 

Launch.  


