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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

COURSE MATERIALS 

 

CS 401 COMPUTER GRAPHICS 

VISION OF THE INSTITUTION 

To mould true citizens who are millennium leaders and catalysts of change through excellence in 

education. 

 MISSION OF THE INSTITUTION  

NCERC is committed to transform itself into a center of excellence in Learning and Research in 

Engineering and Frontier Technology and to impart quality education to mould technically competent 

citizens with moral integrity, social commitment and ethical values. 

  

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe 

discipline, culture and spiritually, and to mould them in to technological giants, dedicated research 

scientists and intellectual leaders of the country who can spread the beams of light and happiness among 

the poor and the underprivileged. 
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ABOUT DEPARTMENT 

 Established in: 2002 

 Course offered  :  B.Tech in Computer Science and Engineering 

M.Tech in Computer Science and Engineering 

M.Tech in Cyber Security 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

 

DEPARTMENT VISION 

Producing  Highly  Competent, Innovative and Ethical Computer Science and Engineering Professionals 

to facilitate continuous technological advancement. 

 

DEPARTMENT MISSION 

1. To Impart Quality Education by creative Teaching Learning Process  

2. To Promote cutting-edge Research and Development Process to solve real world problems with 

emerging technologies.  

3. To Inculcate Entrepreneurship Skills among Students.  

4. To cultivate Moral and Ethical Values in their Profession.  

5.  

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: Graduates will be able to Work and Contribute in the domains of Computer Science and Engineering 

through lifelong learning. 

PEO2: Graduates will be able to analyze, design and development of novel Software Packages, Web 

Services, System Tools and Components as per needs and specifications. 

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing environment by 

learning and applying new technologies. 

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills, Teamwork 

and leadership qualities. 

 

 

Free Hand



CSE DEPARTMENT, NCERC PAMPADY Page 3 
 

 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of 

the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for Real-

time Problems and to investigate for its future scope. 
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PSO2: Ability to learn and apply various methodologies for facilitating development of high quality 

System Software Tools and Efficient Web Design Models with a focus on performance 

optimization. 
 

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating hardware/software 

products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create 

innovative career path and for the socially relevant issues. 

 

COURSE OUTCOMES 

 

C401.1 Demonstrate Various Graphics Devices 

C401.2 Analyze and implement algorithms for Line, Circle, Polygon drawing 

C401.3 Apply geometrical transformation on2D Objects 

C401.4 Analyze and implement algorithms for clipping and illustrate 3D graphics 

representations. 

C401.5 Apply various projection technics on 3D objects and hidden line elimination 

techniques. 

C401.6 Demonstrate the various concepts of image processing 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 

CO’S PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10  PO11 PO12 

C401.1 3 - 2 - - - - - - -  - 3 

C401.2 3  3 2 3 - - - - -  - - 

C401.3 3  3 - 3 - - - - -  - 2 

C401.4 3 3 2 - 2 - - - - -  - 2 

C401.5 3 2 3  3 - - - - -  - 3 

C401.6 3 3 3 3 3 - - - - -  - 3 

C401 3 2.67 2.67 2.5 2.8 - - - - -  - 2.6 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 

 

CO’S PSO1 PSO2 PSO3 

C401.1 3   

C401.2 3   

C401.3  3  

C401.4  3  

C401.5   3 

C401.6 3   

C401 3 3 3 
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SYLLABUS 
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QUESTION BANK 

CS401-COMPUTER GRAPHICS 

 

MODULE I 

SL 

NO. 

QUESTIONS COS KL PA

GE 

NO. 

1. Explain the working of beam penetration method CO1 K5 24 

2. Explain the working of random scan system with suitable diagram         CO1 K5 31 

3. Describe the working about shadow mask CRT with suitable 

diagram        

CO1 K2 25 

5. Differentiate between random scan and raster scan system  CO1 K4 36 

6. Describe simple random scan display system CO1 K2 14 

7. Describe flat panel display and its different categories  CO1 K2 27 

8. Write any two interactive graphic input devices       CO1 K1 15 

9. What do you mean by aspect ratio and resolution of a display 

screen in a raster scan display  

CO1 K1 19 

10. Explain the working of raster scan display CO1 K5 19 

11. Differentiate emmisive and non emissive displays  CO1 K4 27 

12. Explain the working of LED CO1 K3 29 

MODULE II 

1. Write the midpoint circle drawing algorithm CO2 K1 53 

2. Write bresenhams line drawing algorithm and plot the points on the 

line having given endpoints using bresenhams line drawing 

algorithm     

CO2 K3 45 
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3. Describe ODD-EVEN rule test and Non zero winding number             CO2 K2 76 

4. Write flood fill polygon filling algorithm CO2 K1 81 

5. Describe the relevance and various methods used in inside-outside 

test used in polygon filling 

CO2 K2 76 

6. Scan convert the line segments with  given end points using DDA 

line algorithm  

CO2 K5 39 

7. Which are the steps involved scan line polygon filling algorithm CO2 K5 69 

8. Write flood fill polygon filling algorithm CO2 K1 81 

MODULE III 

1. Which are the steps involved in window to viewport coordinate 

transformation in 2D 

CO3 K1 109 

2. Derive an equation for window to viewport transformation CO3 K5 110 

3. 

. 

For the given triangle Find the coordinates of vertices after each of 

the following transformation 

  i)Reflection about the line x=y 

ii) Rotation of the triangle ABC about vertex A in clockwise 

direction for an angle 90 degree   

 

CO3 

K5 106 

4. Give the equation and matrix form representation of scaling 

transformation 

CO3 K1 90 

5. Give the matrix representation of translation and rotation in 

homogenous coordinate 

CO3 K1 94 

6. Describe about shear CO3 K2 102 

7. Explain midpoint algorithm with example CO3 K3 121 

8. Describe cohen Sutherland line clipping algorithm with example CO3 K2 115 

MODULE IV 

1. What are the different tables used for polygon surfaces. Illustrate 

each  with an example. 

CO4 K1 134 

2. Briefly explain the basic 3D transformations with its equation CO4 K5 141 
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3. Explain Sutherland Hodgeman polygon clipping algorithm with 

illustration.         

CO4 K5 124 

4. Write the two types of polygon meshes with example CO4 K1 130 

5. Explain about weiler Atherton algorithm ,its different steps and 

illustrate the algorithm with an example 

CO4 K5 129 

6. Briefly explain about quadric surfaces and write down about sphere 

and ellipsoid 

CO4 K5 132 

7. Explain about the polygon surfaces CO4 K3 134 

8. Write down the plane equation CO4 K1 137 

9. Write the equations for basic 3D transformation CO4 K1 141 

10 Explain about the different polygon tables CO4 K3 135 

11. Describe briefly about polygon clipping CO4 K5 123 

12. Write equation for torus and ellipsoid CO4 K1 153 

MODULE V 

1. Write the A -buffer algorithm for hidden surface removal CO5 K2 185 

2. Differentiate between parallel and perspective projection CO5 K4 157 

3. Differentiate between image space and object space method  CO5 K4 177 

4. Describe briefly about parallel projection CO5 K5 158 

5. What are the different categories of axonometric projection CO5 K2 162 

6. Explain in detail about Z buffer algorithm CO5 K5 180 

7. Briefly describe about the various visible surface detection  

algorithms 

CO5 K5 176 

8. Differentiate cavalier and cabinet projection CO5 K4 163 

9. Explain in detail about scan line  algorithm for VSD by pointing 

out the data structure used in this algorithm 

CO5 K5 187 

10. Differentiate between orthographic and oblique projection CO5 K4 160 

11. Explain back face removal algorithm CO5 K5 178 

12. Describe depth sorting algorithm CO5 K5 190 

MODULE VI 

1. What do you understand by the following terms with respect to pixels 

Neighbours  and Adjacency 

C06 K1 206 

2. Explain the fundamental steps in digital image processing C06 K5 195 

3. Briefly explain about prewitt and sobel edge detection method C06 K5 211 

4. What is edge detection? Explain any one edge detection method in 

DIP 

C06 K1 209 

5. Describe the different components used in DIP C06 K2 199 

6. Explain about bitmap image C06 K3 202 



CSE DEPARTMENT, NCERC PAMPADY Page 11 
 

 

 

 

APPENDIX 1 

 

CONTENT BEYOND THE SYLLABUS 
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1. Types of Curves 214 

2. 
Visual Perception 

217 
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In computer graphics, we often need to draw different types of objects onto the screen. Objects are not flat 

all the time and we need to draw curves many times to draw an object. 

Types of Curves 

A curve is an infinitely large set of points. Each point has two neighbors except endpoints. Curves 

can be broadly classified into three categories − explicit, implicit, and parametric curves. 

Implicit Curves 

Implicit curve representations define the set of points on a curve by employing a procedure that 

can test to see if a point in on the curve. Usually, an implicit curve is defined by an implicit 

function of the form − 

F(x,y)=0 

It can represent multivalue curves multiple yvalues for an xvalue multiple yvalues for an xvalue. A 

common example is the circle, whose implicit representation is 

 

Bezier Curves 

Bezier curve is discovered by the French engineer Pierre Bézier. These curves can be generated 

under the control of other points. Approximate tangents by using control points are used to 

generate curve. The Bezier curve can be represented mathematically as − 

 

Where pi is the set of points and Bni(t)represents the Bernstein polynomials which are given by – 

 

Where n is the polynomial degree, i is the index, and t is the variable. 

The simplest Bézier curve is the straight line from the point P0P0 to P1P1. A quadratic Bezier 

curve is determined by three control points. A cubic Bezier curve is determined by four control 

points. 



 

Properties of Bezier Curves 

Bezier curves have the following properties − 

 They generally follow the shape of the control polygon, which consists of the segments 

joining the control points. 

 They always pass through the first and last control points. 

 They are contained in the convex hull of their defining control points. 

 The degree of the polynomial defining the curve segment is one less that the number of 

defining polygon point. Therefore, for 4 control points, the degree of the polynomial is 3, 

i.e. cubic polynomial. 

 A Bezier curve generally follows the shape of the defining polygon. 

 The direction of the tangent vector at the end points is same as that of the vector determined 

by first and last segments. 

 The convex hull property for a Bezier curve ensures that the polynomial smoothly follows 

the control points. 

 No straight line intersects a Bezier curve more times than it intersects its control polygon. 

 They are invariant under an affine transformation. 

 Bezier curves exhibit global control means moving a control point alters the shape of the 

whole curve. 

 A given Bezier curve can be subdivided at a point t=t0 into two Bezier segments which 

join together at the point corresponding to the parameter value t=t0. 

B-Spline Curves 

The Bezier-curve produced by the Bernstein basis function has limited flexibility. 

 First, the number of specified polygon vertices fixes the order of the resulting polynomial 

which defines the curve. 



 The second limiting characteristic is that the value of the blending function is nonzero for 

all parameter values over the entire curve. 

The B-spline basis contains the Bernstein basis as the special case. The B-spline basis is non-

global. 

A B-spline curve is defined as a linear combination of control points Pi and B-spline basis 

function Ni, k t given by 

 

Where, 

 {pipi: i=0, 1, 2….n} are the control points 

 k is the order of the polynomial segments of the B-spline curve. Order k means that the 

curve is made up of piecewise polynomial segments of degree k - 1, 

 the Ni,k(t)Ni,k(t) are the “normalized B-spline blending functions”. They are described 

by the order k and by a non-decreasing sequence of real numbers normally called the “knot 

sequence”. 

ti:i=0,...,...n+K 

The Ni, k functions are described as follows − 

 

 

Properties of B-spline Curve 



B-spline curves have the following properties − 

 The sum of the B-spline basis functions for any parameter value is 1. 

 Each basis function is positive or zero for all parameter values. 

 Each basis function has precisely one maximum value, except for k=1. 

 The maximum order of the curve is equal to the number of vertices of defining polygon. 

 The degree of B-spline polynomial is independent on the number of vertices of defining 

polygon. 

 B-spline allows the local control over the curve surface because each vertex affects the 

shape of a curve only over a range of parameter values where its associated basis function 

is nonzero. 

 The curve exhibits the variation diminishing property. 

 The curve generally follows the shape of defining polygon. 

 Any affine transformation can be applied to the curve by applying it to the vertices of 

defining polygon. 

 The curve line within the convex hull of its defining polygon. 

 

Visual Perception 

Visual perception is the ability to perceive our surroundings through the light that enters our eyes. 

The visual perception of colors, patterns, and structures has been of particular interest in relation 

to graphical user interfaces (GUIs) because these are perceived exclusively through vision. An 

understanding of visual perception therefore enables designers to create more effective user 

interfaces. 

Physiologically, visual perception happens when the eye focuses light on the retina. Within the 

retina, there is a layer of photoreceptor (light-receiving) cells which are designed to change light 

into a series of electrochemical signals to be transmitted to the brain. Visual perception occurs in 

the brain’s cerebral cortex; the electrochemical signals get there by traveling through the optic 

nerve and the thalamus. The process can take a mere 13 milliseconds, according to a 2017 study 

at MIT in the United States. 

Different attributes of visual perception are widely used in GUI design. Many designers apply 

Gestalt principles (i.e., how humans structure visual stimuli) to the design of GUIs so as to create 

interfaces that are easy for users to perceive and understand. The visual perception of affordances 

(action possibilities in the environment) is another example of how the understanding of visual 

perception is a critical item in any designer’s toolkit. 

 


