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Course Overview:
Students will learn basics of computer graphics with this 42 hours course. They will be able to draw objects such as line and circle using various line and circle drawing algorithms. They will also learn the various color filling algorithms. Students will learn the tools and techniques used to build animation in the real world. This course will also teach the students about 2D. 3D designs, web designs, animation design, image processing etc. The concept of Physics, Optics, and Geometry are largely used in computer graphics.
Computer Graphics is an art of creating pictures and films using specially developed hardware and software graphics. This course is extremely useful for the student looking for jobs in entertainment, gaming and, animation industry

Course Outcome:

	5CS404
	Cognitive Level
	Computer Graphics & uMltimedia Year of study: 2019-20

	
1
	
Knowledge
	Students will be able to define the basics of computer graphics, different graphics systems, application of computer graphics and rasterisation of line, circle and ellipse.

	
2
	
Application
	Students will be able to apply geometric transformations on graphics objects, their application in composite form, different color filling algorithm and clipping algorithm.

	3
	Comprehension
	Students will be able to identify visible surface detection techniques & curves.

	4
	Synthesis
	Students will be able to render projected objects to naturalize the scene in 2D view and use of illumination models & color models.

	5
	Knowledge
	Students will be able to identify multimedia components and animation techniques.



[image: ]Prerequisites:
1. Basic mathematics including round off, floor and ceiling functions.
2. Basics of linear algebra.
3. Intermediate programming skills.
4. Understanding of basic geometric shapes.

aMpping of Cos with Pos and PSOs:

	Computer Graphics & uMltimedia Year of study: 2019-20

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

	CO35404.1
	2
	3
	3
	1
	2
	0
	0
	0
	1
	0
	0
	1
	2
	1
	1

	CO35404.2
	2
	3
	3
	3
	2
	0
	0
	0
	0
	0
	1
	2
	2
	1
	1

	CO35404.3
	2
	3
	3
	3
	3
	0
	0
	0
	0
	0
	1
	2
	2
	1
	1

	CO35404.4
	3
	3
	3
	3
	3
	1
	1
	0
	0
	0
	1
	2
	2
	1
	1

	CO35404.5
	2
	1
	1
	2
	2
	1
	1
	0
	0
	0
	1
	1
	2
	1
	1

	C35404 (AVG)
	2.20
	2.60
	2.60
	2.40
	2.40
	0.40
	0.40
	0.00
	0.20
	0.00
	0.80
	1.60
	2.00
	1.00
	1.00




Course Coverage oMdule Wise:

	Lecture No.
	Unit
	Topic

	1
	1
	Introduction: Objective, scope and outcome of the course

	2
	2
	Basic of Computer Graphics

	3
	2
	Student will be able to learn the basic of Computer Graphics

	4
	2
	Student will be able to list the applications of computer graphics in various
fields

	5
	2
	Students will be able to explain the working of display devices such as CRT
tubes.

	6
	2
	Students can list the difference between Random and Raster scan systems

	7
	2
	Student will be able to list the different Graphics software and standards used
in designing the graphics

	8
	3
	Graphics Primitives

	9
	3
	Students will be able to draw lines using DDA and Bresenham’s algorithms.

	10
	3
	Students will be able to draw Circle using mid-point circle algorithm.

	11
	3
	Students will be able to draw ellipse using mid-point ellipse drawing
algorithm.

	12
	3
	Students will be able to implement Boundary and flood-fill algorithms and
drive the coordinates of the pixels.

	13
	3
	Students will be able to list the difference between a 4-connected and 8-
connected approach of filling algorithms

	14
	3
	Students will be able to understand the and explain what is Aliasing

	15
	3
	Introduction to Anti Aliasing

	16
	4
	Two Dimensional Graphics

	17
	4
	Students should be able to perform Transformations (translation, rotation,
scaling) on 2 dimensional graphic objects.



	18
	4
	Students should be able to perform multiple transformation using
homogeneous coordinates

	19
	4
	Students will be able to perform Composite transformations, reflection and
shearing on 2-D graphics objects

	20
	4
	Student should be able to calculate coordinates of clipped line using Cohen
Sutherland line clipping algorithm

	21
	4
	Student should be able to calculate coordinates of clipped line using Nicholl-
le-Nicholl line clipping algorithm

	22
	5
	Three Dimensional Graphics

	23
	5
	Students should be able to identify 1-point, 2-point and, 3-point display
methods for 3D Graphics

	24
	5
	Students should be able to represent 3D graphics using meshes, curved lies
and surfaces

	25
	5
	Quadric surfaces, Spline representation

	26
	5
	Cubic spline interpolation methods, Bazier curves and surfaces

	27
	5
	B-spline curves and surfaces.3D scaling

	28
	5
	Rotation and translation, composite transformation

	29
	5
	Viewing pipeline and coordinates

	30
	5
	Parallel and perspective transformation

	31
	5
	View volume and general (parallel and perspective) projection transformations

	32
	6
	Illumination and Colour Models

	33
	6
	Light sources – basic illumination models – halftone patterns and dithering
techniques

	34
	6
	Properties of light – Standard primaries and chromaticity diagram

	35
	6
	Intuitive colour concepts – RGB colour model

	36
	6
	YIQ colour model – CMY colour model

	37
	6
	HSV colour model – HLS colour model; Colour selection

	38
	7
	Animations &Realism

	39
	7
	Design of Animation sequences – animation function

	40
	7
	Raster animation – key frame systems

	41
	7
	Motion specification –morphing – tweening

	42
	7
	Tiling the plane – Recursively defined curves

	43
	7
	Koch curves – C curves – Dragons – space filling curves – fractals

	44
	7
	Grammar based models – fractals – turtle graphics – ray tracing



TEXT/REFERENCE BOOKS
1. J. Foley, A. Van Dam, S. Feiner, J. Hughes: Computer Graphics- Principles and Practice, Pearson
2. Hearn and Baker: Computer Graphics, PHI
3. Multimedia Systems Design, Prabhat Andleigh and Thakkar, PHI.
4. Multimedia Information Networking, N.K.Sharda, PHI.

Course Level Problems (Test Items):

Objective: Quiz

1. THE INSIDE OF THE CATHODE RAY TUBE IS COATED WITH WHAT MATERIAL?
A) Fluorescent powder
B) No coating
C) Phosphorus
D) None of the above ANSWER: C
2. Beam penetration method is usually used in ...............................
A) LCD
B) Raster Scan display
C) Random scan display
D) DVST ANSWER: C
3. Shadow mask method
B) Raster Scan Display
C) Random Scan Display
D) DVST ANSWER: B
4. Identify the colors produced in beam penetration method.
A) Red, Green, Blue, White
B) Red, Orange, Yellow, Green
C) Red, Green, Blue
D) Green, Red, White, Orange ANSWER: B
5. In raster scan display, the frame buffer holds ......................
A) Line drawing commands
B) Scanning instructions
C) Image Resolution
D) Intensity information ANSWER: D
6. In random scan display, the frame buffer holds ......................
A) Line drawing commands
B) Scanning instructions

C) Image Resolution
D) Intensity information ANSWER: A
7. THE QUANTITY OF AN IMAGE DEPEND ON
A) No of Pixel used by image
B) No of lines used by image
C) No of resolution used by image
D) None ANSWER: A
8. WHICH   AMONG   THE   FOLLOWING   IS   NOT   MERIT   (ADVANTAGE)   OF   THE CATHODE RAY TUBE?
A) It runs at highest pixel ratio
B) It is less expensive than any other display technology
C) It is very large, heavy and bulgy
D) None of the above ANSWER: C
9. WHICH AMONG THE FOLLOWING IS A PART OF THE CATHODE RAY TUBE?
A) Control Electrode
B) Electron Gun
C) Focusing System
D) All ANSWER: D
10. Electron gun section  	
A) Provides sharp beam
B) Provides poorly focussed beam
C) Doesn’t provide any beam
D) Provides electrons only ANSWER: A
11. Control grid is given  	
A) Positive voltage
B) Negative voltage
C) Neutral voltage
D) Zero voltage ANSWER: B
12. What determines light intensity in a CRT?
A) Voltage
B) Current
C) Momentum of electrons
D) Fluorescent screen ANSWER: C
13. Effect of negative voltage to the grid is  	
A) No force
B) A gravitational force

C) An attractive force
D) A repulsive force ANSWER: D
14. How many guns are available for color monitor in shadow mask method?
A) 1
B) 2
C) 3
D) 4 ANSWER: C
15. How many colors can be generated using beam penetration method?
A) 3
B) 4
C) 254
D) 24 ANSWER: B

Subjective:

	CO. No.
	Problem Description

	1
	1. Explain the functionality of CRT with the diagram.
2. List any 3 differences of raster and random scan.

	2
	1. Derive DDA line drawing algorithm to find the coordinates of line.
2. What is 8-way symmetric algorithm of circle drawing derive the equation to generate the first octant of a circle.

	3
	1. Explain line clipping algorithm with suitable example.
2. Perform multiple transformation on a 2D object using homogeneous coordinates

	4
	1. Explain B-spline curves and application of it.
2. Perform Translation and rotations in 3D graphic objects.

	5
	1. Explain the use of halftone and dithering methods in graphic printing,..
2. What is RGB and CMY color models.

	6
	1. What are morphing and tweening techniques in motion pictures?
2. Explain any 2 space filling techniques.



Assessment Methodology:
1. Online quiz on kahoot/ Moodle after every module completion.
2. Practical exam in lab where they have to write code on C compiler for various drawing algorithms explained in the modules above. (Once in a week)
3. Assignments one from each unit.
4. Midterm subjective paper where they have to write algorithms to perform different operations on different data structures as mentioned in the modules. (Twice during the semester)
5. Final paper at the end of the semester subjective.

Unit-I/ II
1. https://www.javatpoint.com/computer-graphics-tutorial
2. https://www.javatpoint.com/application-of-computer-graphics
3. https://www.javatpoint.com/computer-graphics-display-processor
4. https://www.javatpoint.com/computer-graphics-cathode-ray-tube
5. https://www.javatpoint.com/difference-between-random-scan-and-raster-scan-display
6. https://www.javatpoint.com/computer-graphics-color-crt-monitors


Video Lecture: https://www.youtube.com/watch?v=nAlwNXSaAR8 NPTEL:
https://www.youtube.com/watch?v=0ZuSu44-WeE&t=20s	

Unit-III
1. https://www.javatpoint.com/computer-graphics-scan-conversion-definition
2. https://www.javatpoint.com/computer-graphics-scan-converting-a-point
3. https://www.javatpoint.com/computer-graphics-scan-converting-a-straight-line
4. https://www.javatpoint.com/computer-graphics-dda-algorithm
5. https://www.javatpoint.com/computer-graphics-bresenhams-line-algorithm
6. https://www.javatpoint.com/computer-graphics-defining-a-circle
7. https://www.javatpoint.com/defining-a-circle-using-polynomial-method
8. https://www.javatpoint.com/computer-graphics-midpoint-circle-algorithm
9. https://www.javatpoint.com/computer-graphics-midpoint-ellipse-algorithm Video Lecture:
https://www.youtube.com/watch?v=0HeTPi82gZQ&list=PL338D19C40D6D1732&inde x=13

Unit IV
1. https://www.javatpoint.com/computer-graphics-boundary-filled-algorithm
2. https://www.javatpoint.com/computer-graphics-flood-fill-algorithm
3. https://www.javatpoint.com/computer-graphics-introduction-of-transformations
4. https://www.javatpoint.com/computer-graphics-translation
5. https://www.javatpoint.com/computer-graphics-scaling
6. https://www.javatpoint.com/computer-graphics-rotation
7. https://www.javatpoint.com/computer-graphics-reflection
8. https://www.javatpoint.com/computer-graphics-shearing
9. https://www.javatpoint.com/computer-graphics-homogeneous-coordinates
10. https://www.javatpoint.com/computer-graphics-composite-transformation
11. https://www.javatpoint.com/sutherland-hodgeman-polygon-clipping


Video Lecture:
https://www.youtube.com/watch?v=DPcVMEBDpAY&list=PL338D19C40D6D1732&index
=6

Unit-V
1. https://www.javatpoint.com/computer-graphics-3d-graphics
2. https://www.javatpoint.com/computer-graphics-3d-transformations
3. https://www.javatpoint.com/computer-graphics-3d-scaling
4. https://www.javatpoint.com/computer-graphics-3d-rotation
5. https://www.javatpoint.com/computer-graphics-3d-rotation-about-arbitrary-axis
6. https://www.javatpoint.com/computer-graphics-3d-inverse-transformations
7. https://www.javatpoint.com/computer-graphics-3d-reflection
8. https://www.javatpoint.com/computer-graphics-3d-shearing Video Lecture:
https://www.youtube.com/watch?v=_eVRNdGsLWc&list=PL338D19C40D6D1732&index=	 8

Unit-VI
1. https://www.javatpoint.com/introduction-to-color-spaces
2. https://www.javatpoint.com/dip-dithering-concept
3. https://www.mat.univie.ac.at/~kriegl/Skripten/CG/node6.html Video Lecture:
https://www.youtube.com/watch?v=8I5rpAhYk4Y&list=PL338D19C40D6D1732&index=3 3

Unit- VII
1. https://www.javatpoint.com/computer-graphics-animation
2. https://www.javatpoint.com/computer-graphics-application-areas-of-animation
3. https://www.javatpoint.com/computer-graphics-animation-functions Video Lecture:
https://www.youtube.com/watch?v=RU0wScIj36o https://www.youtube.com/watch?v=lKPz6t-gw3M

Sample mid-term question paper:
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Previous Year Question Papers:
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Department of Computer Science and Engir
Techno India NJR Institute of Technology, U
B. Tech. (III Year, V Sem) (Make Up ) Examination

Subject:- Computer Graphics and Multimedia (:

MM.50

Tim
Attempt any 5 questions|(each question carries 10 marks)

Explain the fonctionality of CRT Drarw a neat and labeled diagram of CRT. co1
Analyze the difference between midpoint ellipse and midpoint circle drawing ¢
algorithm
Explain 4-way and §-way connecting method for filling primitives. Write down ¢
the algorithm of flood fill
Explain the properties of B Spline curve. e
Where the halftone patterus and dithering techniques are useful explain with an ¢,

example
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Roll No.. Total No of Pages: [3]
b 6E6024
S | B.Tech. VI-Sem. (Main/Back) Exam., April/May-2016
8 Computer Science
% | 6cs4a Computer Graphics and Multimedia Techniques
Time: 3 Hours Maximum Marks: 80

Min. Passing Marks (Main & Back): 26
Instructions to Candidates:-

Attempt any five questions, selecting one question from each unit. All
Questions carry equal marks. Schematic diagrams must be shown
wherever necessary. Any data you feel missing may suitably be assumed
and stated clearly.

Units of quantities used/ calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1.NIL_ 2.NIL
UNIT-I
Q1 () Explain the following terms in context of display devices:
() resolution 21
i) flickering [&]]
(i) interlacing 2]
(iv) refreshing 2

() Go through steps of Bresenham's line drawring algorithm for the line segment

between end points (21, 12) to (29, 16). 81

(6E6024] Page10f3 (5700)
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OR

Differentiate between Raster and random scan display devices. 161

Explain beam penetration method. 161

What is importance of 8 — way symmetry in scan conversion of circle? ]
UNIT-IT

Derive composite transformation matrix of translation followed by reflection. (8]

Describe Cohen — Sutherland line clipping algorithm. 181

OR

Differentiate between boundary fill and flood fill techniques. 161

Provide an example of inverse transformation in homogeneous coordinate

system. (61

Discuss issues related to polygon clipping. 41
UNIT-II

How is image space method different from object space method? 141

Discuss propertis of Bezicr curves. 8]

‘What are the issues related to hidden surfaces? 0]

OR

Tlustrate depth buffer method with diagrams. ) 8]

Discuss properties of B-spline curves. 181
UNIT-IV

Discuss following color models -

() RGB 14]

i) YIQ O]

(i) CMY ' o

Describe Phong shading. G 4
Page2 of 3 [5700]
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What are the various aspects of illumination of objects?
Describe Gourand shading.

What is HSV color model?

UNIT:

Q5 Write short notes on any two -
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[6E6024]

Multimedia components
Steps of animation
Animation techniques

Multimedia techniques

Page3 of3

181
[

(8x2=16]
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

Syliabus
I Year-V Semester: B.Tech. Computer Science and Engineering

5CS4-04: Computer Graphics & Multimedia

Credit: 3 Max. Marks: 150{1A:30, ETE:120)
SL+0T:0P End Term Exam: 3 Hours
SN Contents Hours

T [ Tatroduction: Objestve, scope and outcome of the course. oT

2 [Basic of Computer Graphics:Basic of Computer Graphics, Applisafions
of computer graphics, Display devices, Random and Raster scan systems, | 06
Graphics input devicas, Graphics software and standards

5| Graphics Primitives:omts, Enes, cireles and elipsss a= primitives, som
convarsion algorithms for primitives, Fill area primitives including scan-
Tine polygon flling, inside-outside test, boundary and flood fil, character [ 07
zeneration, line sttributes, areafll stibutes, character attributers
‘Aliasing, and introduction to Anti Aliasing (No anti aliasing algorithm).

@ [Two Dimensional Graphice/Transformations (ranslation, _rotation,

scaling), matrix representation, homogeneous coordinates, composite
transformations, reflection. and _shearing, viewing pipeline  and
coordinates  system, window-to-viewport  transformation,  clipping
including point clipping, line clipping (cohen-utherland, liang- bersky,
NLN), polyzon clipping

5 [ Thres Dimensional Graphics:3D diplay methods, pobgon surfaces,

tables, squations, meshes, curved lies and surfaces, quadric surfaces,
=pline representation, cubic spline interpolation methods, Besier curves
and surfsces, Bcpline curves and surisces3D sosling, rotation and | 08
translation, composite translormation, viewing pipeline and coordinates,
‘parallel and perspective transformation, view volume and general (parallel
and perspective) projection transformations.

6 [TMumination and Colour Modslaight sources — basic ilumination
models — halftone patterns and dithering techniques; Properties of light —

Standard primaries and chromaticity diagram; Intuitive colour concepts = 06

RGB colour model - YIQ colour model — CMY colour modal - HSV colour

model - HLS colour model; Calour zelection.

7 [Animations &Realism:Design of Animation sequences - smimation
function  raster animation - key frame systems — motion specification —
morphing - tweenine.

06
ComputerGraphics Reslism: Tiing the plane — Recursively defined
curves — Koch curves — C curves — Dragons - space filling curves — fractals
 Grammar bazed models - fractals - turtle graphics — ray tracine.

Toml| 42

Offc ofDean Readeate At
Rajasthan Techoieal Univeniy, Kota

Sl of 7 ear . Tech (CS) for stdents dmited i Sesion 2017-18 omvards.  Page 5
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RollNo. [Tofal No. of Pages :7_!
E 6E6024
& | B.Tech. VI Semester (Main/Back) Examination, April/May - 2017
ES Computer Sc. & Engg.
) 6CS4A Computer Graphics and Multimedia Techniques
Time : 3 Hours Maximum Marks : 80

Min. Passing Marks : 26

Instructions to Candidates:

Attempt any five questions, selecting one question from each unit. All questions
carry equal marks. Schematic diagrams must be shown wherever necessary. Any
data you feel missing suitable be assumed and stated clearly. Units of quantities
used/calculated must be stated clearly.

1. a)
b)
1. a
b)
2. Y8)
b)
2. a)

Unit-I
Explain various application areas of computer graphics. Differentiate beam
penetration method of colored CRT with shadow mask method.  (4+4=8)

What steps are required to plot a line whose slope in between 0° and 45°
using Bresenham’s method? Indicate the raster locations would be chosen by
Bresenham’s algorithm when scan converting a line from screen coordinate
(20,10) to (30,18). (4+4=8)
(OR)
Ifa TV screen has 525 scan lines and an aspect ratio of 3:4 and if each pixel
contains 12 bits of intensity information, how many bits are required for refresh
rate 30 frames per second? y )

Give the advantages and disadvantages of DDA line algorithm. Explain mid

point circle algorithm. y (2+6=8)
Unit-IT

Show rotation of a 2D Box represented by (5,5) to (10,15) with respect to

(5,5) by 90° in anticlockwise direction. 8)

Explain flood fill algorithm. Differentiate it with Boundary fill algorithm.
i (5+3=8)
(OR)

Explain Cohen Sutherland line algorithm. f 8)
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b)

Show that the composition of two rotations is additive by concatenating the
matrix representation for R(6,), and R(8,) to obtain : ®8)

R(61). R(6,) = R(8,+6,)

Unit-TIT
Explain the scan line method for displaying the visible surface of a given
polyhedron. ®)
Differentiate B-splines with Bezier curves. Briefly describe B-spline curve.
(3+5=8)
(OR)
What is hidden surface problem? Write and explain Z-buffer algorithm for
visible surface detection. (2+6=8)
What is patametric representation of a curve? Explain Bezier curve in detail.
(2+6=8)
Unit-IV ,
Explain following terms : (3x3=9)
i)  Diffuse reflection
i)  Specular reflection
i)  Illumination model
Explain phong shading. Compare it with Gouraud shading. 4+3=7)
(OR)
What is Ray Tracing? Explain Basic ray tracing algorithm. (2+6=8)
Explain color model RGB. Compare it with HSV. (5+3=8)
Unit-V
Define Animation. Explain principles of animation briefly. (2+6=8)
What is compression of data? Explain MPEG in detail. - (2+6=8)
(OR)
Explain various presentation tools. (8)
Explain Authority tools with their uses. (8)
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