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BTAU701B DE
ROBOTICS, MACHINE
VISION AND IMAGE

PROCESSING
60 20 20 30 20 3 0 2 4

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
This course aims to provide a comprehensive (A) understanding of industrial robots, including their

basics, applications, types and configurations. (B) Students will explore robotic motion, programming and AI
techniques. Additionally, the course covers (C) machine vision systems and image processing knowledge to
design and implement these systems in industrial applications.

Course Outcomes (COs):
After completion of this course the students are expected to be able to

1. Identify and describe different types of industrial robots.
2. Classify and configure robots based on various parameters.
3. Apply kinematic principles to solve robotic motion problems.
4. Develop and implement robot programs using AI techniques.
5. Design and implement machine vision systems for industrial applications.

Syllabus
Unit-I
Industrial Robots: Definition, History, Evolution and Applications. Types of Industrial Robots:
Cartesian Robots, SCARA Robots, Articulated Robots, Cylindrical Robots, Polar Robots and Delta
Robots. Classifications and Configurations; Based on Geometry and Structure, Degrees of Freedom
(DoF), Work Envelope and Reach, Payload Capacity, Speed and Precision. Control Loops in
Robotics, Coordinate Systems in Robotics, Basic Parts and Functions of Robots, Specifications of
Industrial Robots, Robotic Motion: Types of Robot Motion, Trajectory Planning, Path Planning
Algorithms. Kinematics of Robotic Motion, Homogeneous Transformation, Linkages and Joints,
Mechanism for Location and Orientation of Objects, Drive Systems, End Effectors, Grippers.

Unit-II
Robotic Programming & AI Techniques: Types of Programming; Teach pendant programming;
Basic concepts in AI techniques, Concept of knowledge representations, Expert system and its
components; Robotic cell layouts, Inter locks, Humanoid robots, Micro-robots; Application of robots
in surgery, Manufacturing industries, space and underwater. AI Techniques used in robotics.

Unit-III
Machine Vision : Human vision, Machine and Computer vision, Benefits, Block diagram and
function; System implementation of industrial machine vision system; Light Physics and Interactions,
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Refraction at a spherical surface, Scene constraints, Lighting parameters and sources; Lighting
selection techniques, Types and Selection; Machine Vision Lenses and Optical Filters, Specifications
and Selection; Imaging Sensors, CCD and CMOS; Specifications Interface Architectures, Analog and
Digital Cameras, Camera Computer Interfaces; Specifications and Selection – Geometrical Image,
formation models – Camera Calibration.

Unit-IV
Machine Vision Analysis & Applications: Feature extraction; Region Features, Shape and Size
features, Texture Analysis; Template Matching and Classification, 3D Machine Vision Techniques,
Decision Making; Machine vision applications in manufacturing, electronics, printing,
pharmaceutical, textile etc. applications in non-visible spectrum, metrology and gauging, OCR and
OCV; vision guided robotics; Field and Service Applications, Agricultural, and Bio medical field,
augmented reality, surveillance and bio-metrics.

Unit-V
Image Acquisition & Processing: Machine Vision Software, Fundamentals of Digital Image, Image
Acquisition Modes, Image Processing in Spatial and Frequency Domain, Point Operation,
Thresholding; Grayscale Stretching, Neighborhood Operations, Image Smoothing and Sharpening;
Edge Detection, Binary Morphology, Color image processing

Text Books:
1. "Robotics: Control, Sensing, Vision, and Intelligence" by K.S. Fu, R.C. Gonzalez, and C.S.G. Lee,

McGraw-Hill, 1987.
2. "Introduction to Robotics: Mechanics and Control" by John J. Craig, Pearson, 2017.
3. “Robots and manufacturing Automation” by C. Ray Asfahl, John Wiley and Sons, 1992
4. “Introduction to Robotics- mechanics and control” by Craig. J. J., Pearson, 2014.
5. "Automation, Production Systems and Computer Integrated Manufacturing" by Mikell P. Groover,

Pearson Education Asia, 2001.
6. "Robot Modeling and Control" by Mark W. Spong, Seth Hutchinson, and M. Vidyasagar, Wiley, 2006.
7. "Artificial Intelligence: A Modern Approach" by Stuart Russell and Peter Norvig, Pearson, 2020.
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Reference Books:
1. “Industrial Robotics, technology, programming and application” by Groover M. P., Mc-Graw Hill, 2012
2. “Robotics Control, sensing, vision and intelligence” by Fu K.S., Gonzalac R.C. and Lee C.S.G, Mc-

Graw Hill, 2011.
3. ''Introductory Techniques for 3D Computer Vision'' by Emanuele Trucco and Alessandro Verri,

Prentice-Hall, 2009
4. "Robotic Engineering: An Integrated Approach" by Richard D. Klafter, Thomas A. Chmielewski, and

Michael Negin, Prentice Hall, 1989.
5. "Handbook of Industrial Robotics" edited by Shimon Y. Nof, John Wiley & Sons, 1999.
6. "Digital Image Processing" by Rafael C. Gonzalez and Richard E. Woods, Pearson, 2018.
7. "Introduction to AI Robotics" by Robin R. Murphy, MIT Press, 2000.

List of Experiments:

1. To understand and identify different types of industrial robots.

2. To study the direct and inverse kinematics of a simple robotic arm.

3. To analyze the forces exerted by different types of robotic grippers.

4. To learn basic robotic programming.

5. To understand basic AI concepts and knowledge representation.

6. To explore the use of robots in surgical applications.

7. To compare human vision with machine/computer vision.

8. To study the effect of different lighting conditions on image acquisition.

9. To explore 3D machine vision techniques.
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
Students obtain a hands-on experience by converting a small novel idea/technique into a working
model/prototype or analysis etc. applying multi-disciplinary skills and / or knowledge and
working in at team/individual.

Course Outcomes (COs):
At the end of the course, student will be able-

1. To conceptualise a novel idea / technique into a product.
2. To think in terms of multi-disciplinary environment and apply it.
3. To apply multi- disciplinary technical knowledge into project.
4. To take on the challenges of teamwork, prepare a presentation in a professional manner, and

document all aspects of design/carried out work.

Syllabus
A multidisciplinary project is to be taken up by a team/individual (as per the university
guidelines). Development of prototype product, a 3D model, simulation, analysis of particular
technical problem etc. blueprint for a larger project and any other development work are
permitted. The contribution of the individuals in the project should be clearly brought out. A
combined report is to be submitted. Also, a presentation* is to be made for the reviewers* on the
work done by the candidate.

*Review or evaluation/ report preparation/presentation will be as per guidelines of university/institute/head.
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Lcgcnds: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P - Practical; C - Credit;
"Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

(b) Practical/Oral Examination (Viva-Voce) in Institution

I. Training Rcport:-
2. Seminar and Viva- Vacc:-

*During training students will prepare a first draft of training report in consultation with section
in-charge. Aftcr training they will prepare final draft with the help of T.P.O. IFaculty of the
Institute. Then they will present a seminar an their training and they will face viva-voce an
training in the Institute. Change in evaluation may be possible and the decision of
Head/concerned authority will befinal.

Learning through industrial training:-
During industrial training students must observe following to. enrich their learning
Industrial environment and work culture.

I. Organizational structure and inter personal communication.
2. Machincs/cquipment/instrumcnt-their working and specifications.
3. Manufacturing, process, product development procedure and phases etc.
4. Project Planning, monitoring and control,
5. Quality control and assurance.
6. Maintenance system
7. Costing system
8. Stores and purchase systems.
9. Layout of Computcr/EDP/MIS centers.
10. Roles and responsibilities of different categories of personnel.
I I. Customer services.

Students are supposed to acquire the knowledge on above by-
I. Direct Observations without disturbing personnel at work.
2. Interaction with officials at the workplace in freel tea time
3. Study af Literature at the workplace (e.g. User Manual, processes, schedules, etc.)

4. "Hand'son"cxpcrie%_._, __

Chairperson
Faculty of Studies

Shri Vaishnav Vidyapeeth
Vishwavidyalaya, Indore

contr£;
Examinations

Shri Vaishnav Vidyapeeth
Vishwavidyalaya, Indore

Chai person
Board if Studies

Shri Vaish av Vidyapceih
Vishwavi yalaya. Indore

JOlllt R istrar
Shri Vaishnav Vidyapccth
Vishwavidyalaya, Indore
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Class, given that no component shall exceed more than 10 marks.

5. Undertaking/assisting project work, manufacturing process, R&D, quality control etc.
6. Solving problems at the work place.
7. Presenting a seminar
g. Part ici pati ng i11 group meeti ng/discussion.
9. Gathering primary and secondary data/information through varIOUS sources, storage,

retrieval and analysis of the gathered data.
10. Assisting official and managers in their working
11. Undertaking a short action research work.
12. Consulting current technical journals and periodicals in the library.

Chair crson
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~
Joint Registrar

Shri Vaishnav Vidyapeeth
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Chairperson
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