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Program Code: ET201  

Subject Code: 1ET2010101 Subject Title: COMPUTER AIDED DESIGN 

Pre-requisite Subject Zeal to learn the subject 

Course Objective: To impart knowledge on computer graphics which are used routinely in diverse areas as science, 
engineering etc.  

Teaching Scheme (Hours per week) Evaluation Scheme (Marks) 

Lecture Tutorial Practical Credit 
Theory Practical 

Total University 
Assessment 

Continuous 
Assessment 

University 
Assessment 

Continuous 
Assessment 

2 - 2 4 60 40 30 20 150 

 

Subject Contents 

Sr. 
No 

Topic 
Total 
Hours 

Weight 
(%) 

1.  Introduction:  
Historical Development, Product Life Cycle and Role of CAD, Applications of CAD, 
Explicit and Implicit Equations, Intrinsic Equations, Parametric Equations, CAD 
Database 

02 10 

2.  Principles of Computer Graphics:  
Introduction, graphic primitives, Plotting of analytical Curves, Coordinate systems, 
Half-Spaces and Homogeneous Coordinates, 2D (Translations, Rotation, Scaling and 
Shear) and 3D transformation (Translations, Rotation, Scaling, Shear, Orthographic 
and Perspective Projections), Windows to View port transformation, Clipping. 

05 15 

3.  Curves:  
Fundamental of Curve Design, Parametric Space of a Curve, Reparametrization, 
Space Curves: Spline Curves, Bezier Curves, B-Spline Curve, Rational Polynomials, 
Rational curves, NURBS.  

05 25 

4.  Surfaces:  
Fundamental of Surface Design, Parametric Space of a Surface, Reparametrization of 
a Surface patch, Sixteen point form, Four Curve Form, Plane, Cylindrical and Ruled 
Surfaces, Surfaces of Revolutions, Bezier Surface, B-Spline Surface.  

04 20 

5.  Solids:  
Fundamental of Solid Design, Parametric Space of a Solids; Continuity and composite 
Solids, Surface and Curves in a Solid 

03 10 

6.  Solid Modeling:  
Topology and Geometry, Set theory, Euler Operators, Regularized Boolean 
Operators, Construction Criteria, Graph Based Models, Instances and Parameterized 
Shapes, Cell-decomposition and Spatial Occupancy Enumeration, Sweep 
representation, CGS, B-Rep, Wireframe Analytical properties, Relational properties 
and Intersection. 

06 20 

 

Review Presentation: The student is expected to spend minimum 2 hours per week (as mentioned in the teaching and 
evaluation scheme) to refer at least two peer reviewed journal papers related to this domain/subject. The student is 
expected to identify issues/challenges and emerging trends in the domain/subject. Student is supposed to explore 
various video lectures (E.g. NPTEL) available in the domain/subject. Student is required to make a review-presentation 
on the work carried out for the same.  
Recommended sites for journal papers are (1) asmedigitalcollection.asme.org (2) springer.com (3) sciencedirect.com 
(5) ieeexplore.ieee.org (6) scholar.google.co.in or others of similar repute. 
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Course Outcome:  

With laboratory classes in conjunction, it helps the students to get familiarized with the computer graphics application 
in design. This understanding reinforces the knowledge being learned and shortens the overall learning curves which 
are necessary to solve CAE problems that arise in engineering. 
 
List of References: 
1. Mastering CAD / CAM Ibrahim Zeid McGraw-Hill 
2. Geometric Modelling M Mortenson Industrial Press.  
3. CAD / CAM: Theory and Practice Ibrahim Zeid McGraw-Hill  
4. Mathematical Elements of Computer Graphics David F Roger McGraw Hill 
5. Computer Graphics: C Version Hearn and Baker Pretice Hall of India  
6. Curves and Surfaces for CAGD: A Practical Guide 5/e, Gerald Farin Morgan Kaufmann  
7. Computer Graphics and Geometric Modelling David Salomon Springer.  
8. Computer Aided Engineering Design Anupam Saxena and Birendra Sahay Springer  
9. Mechanical Assemblies: Their Design, Manufacture, and Role in Product Development D E Whitney Oxford Press 

 
List of Experiments: 
1. Programming Exercises for Point, Line, and Circle Plotting  
2. Programming Exercises for Curves  
3. Programming Exercises for Transformations  
4. Introduction to CAD Tools and Hardware  
5. Surface Modeling  
6. Solid Modeling  
7. Programming Exercises for estimating surface and mass properties of model.  
8. Assembly 

 


