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PREFACE

It gives us great pleasure in publishing this text book on "Computer Graphics" for
the students of Second Year Degree Course in Information Technology. This book is
strictly written according to New Revised Credit System Syllabus of Savitribai Phule
Pune University (2015 Pattern).

As per the policy of the University, Engineering Syllabi is revised every five years. Last
revision was in the year 2012. New revision is coming little earlier, as university has
introduced Online System of Examination from year 2012.

As per the New Credit System, the Online Examinations Phase-I will be conducted
based on First & Second Units and Phase II on Third & Fourth Units. The Online
examinations will have objective types of questions with multiple choices. End Sem.
Theory Examination will be based on all the six units and that will be conducted in
traditional way and the Theory Course will have 4 credits.

It is our objective to keep the presentation systematic, consistent, intensive and clear
presentation of concept through explanatory notes and figures. So we are sure that this
book will cater for all your needs for this subject.

Main feature of this book is, Complete Coverage of the New Credit System Syllabus
with large number of Worked (Solved) Examples and Exercises.

We have given Separate Book of Multiple Choice Questions (MCQ’s) which will
be very useful to the students especially for Online Examinations.

We take this opportunity to express our sincere thanks to Shri. Dineshbhai Furia,
Shri. Jignesh Furia, Mrs. Nirali Verma and Shri. M. P. Munde and entire team of
Nirali Prakashan namely Mrs. Deepali Lachake (Co-ordinator), who really have taken
keen interest and untiring efforts in publishing this text.

The advice and suggestions of our esteemed readers to improve the text are most
welcomed, and will be highly appreciated.

Pune Authors
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UnitI

BASIC CONCEPTS

1.1 INTRODUCTION TO COMPUTER GRAPHICS

e The art of drawing pictures on computer screens with the help of programming is called
Computer graphics.

e Itinvolves creation, computations, and manipulation of data.

e Computer graphics is a rendering tool for the generation and manipulation of images.

e Computer imagery has applications for film special effects, simulation and training,
games, medical imagery, flying logos etc.

e To express the data in pictorial form we can use computer graphics.

1.1.1 Basic Elements of Graphics

Pixel : It refers a point on the screen. It is also known as pel and is shortened form of picture
element.

Frame buffer : Frame buffer also known as refresh buffer is the memory area that holds the
set of intensity values for all the screen points.

Point : A point marks a position in space. In pure geometric terms, a point is a pair of x, y
coordinates.

Line : A line is an infinite series of points. A line is the connection between two points, or it is
the path of a moving point.

Plane : A plane is a flat surface extending in height and width. A plane is the path of a
moving line; it is a line with breadth.

1.1.2 Advantages of Computer Graphics

e A high quality graphics displays of personal computer provide one of the most natural
means of communicating with a computer.

e It has an ability to show moving pictures, and thus it is possible to produce animations
with computer graphics.

Unitl| 1.1



COMPUTER GRAPHICS (SEIT) BASIC CONCEPTS

Computer graphics use can also control the animation by adjusting the speed, the
portion of the total scene in view, the geometric relationship of the objects in the scene
to one another, the amount of detail shown and so on.

The computer graphics also provides facility called update dynamics. With update
dynamics it is possible to change the color, shape or other properties of the objects
being viewed.

The interactive graphics can now provide audio feedback along with the graphical
feedbacks to make the simulated environment even more realistic.

1.1.3 Applications of Computer Graphics

Computer-Aided Design for engineering and architectural systems etc.

Objects maybe displayed in a wireframe outline form. Multi-window environment is also
favored for producing various zooming scales and views. Animations are useful for
testing performance.

Presentation Graphics

To produce illustrations which summarize various kinds of data. Except 2D, 3D graphics
are good tools for reporting more complex data.

Computer Art

Painting packages are available. With cordless, pressure-sensitive stylus, artists can
produce electronic paintings which simulate different brush strokes, brush widths, and
colors. Photorealistic techniques, morphing and animations are very useful in
commercial art. For films, 24 frames per second are required. For video monitor, 30
frames per second are required.

Entertainment

Motion pictures, Music videos, and TV shows, Computer games.

Education and Training

Training with computer-generated models of specialized systems such as the training of
ship captains and aircraft pilots.

Visualization

For analyzing scientific, engineering, medical and business data or behavior. Converting
data to visual form can help to understand mass volume of data very efficiently.

Image Processing

Image processing is to apply techniques to modify or interpret existing pictures. It is
widely used in medical applications.

Graphical User Interface

Multiple window, icons, menus allow a computer setup to be utilized more efficiently.

Unit1]1.2



COMPUTER GRAPHICS (SEIT) BASIC CONCEPTS

1.1.4 Classification of Computer Graphics

Computer
graphics
|
I I ] ]
Kinds of Type of Type of Pictorial
pictures object interaction representation
- Image
Realistic 2D Controllable drawing
: Non- . :
Symbolic 3D B trollani Line drawing

Fig. 1.1 : Classification of Computer Graphics

1.2 BASICS OF GRAPHICS SYSTEMS

1.2.1 Conceptual Framework for Interactive Graphics

e The Fig. 1.2 shows the Interactive graphics system
e The graphics system is responsible for actually producing the picture from detailed
description and for passing the users input to the application program for processing

Application || Application s
model program Graphics
system

Fig. 1.2 : Conceptual Framework for Interactive Graphics

e Graphics system is thus an intermediary between the application program and the
display hardware.

e The conceptual model of any interactive graphics system is given in the picture shown in
Fig. 1.2 At the hardware level a computer receives input from interaction devices, and
outputs images to a display device.

e The software has three components. The first is the application program, it creates,
stores into, and retrieves from application model.

e Application model.which represents the the graphic primitive to be shown on the screen.
The application program also handles user input. It produces views by sending to the
third component, the graphics system

Unit1]13



COMPUTER GRAPHICS (SEIT) BASIC CONCEPTS

Graphics system is a series of graphics output commands that contain both a detailed
geometric description of what is to be viewed and the attributes describing how the
objects should appear.

After the user input is processed, it sent to the graphics system is for actually producing
the picture. Thus the graphics system is a layer in between the application program and

the display hardware.

1.3 DISPLAY DEVICES

1.3.1 Cathode Ray Tube

CRT (Cathode Ray Tube) is one of the mostly used display technology. In CRT, a beam of
electrons emitted by an electron gun strikes on specified positions on phosphor coated

screen after passing through focusing and deflecting systems.

Basic Operation of CRT

Fig. 1.3 illustrates the basic operation of a CRT. A beam of electrons (cathode rays),
emitted by an electron gun, passes through focusing and deflection systems that
direct the beam toward specified positions on the phosphor-coated screen.

Magnetic
deflection coils _
Focusing Phos;t)h(cj)r
system |+— coate
Base screen
—
—

‘ Elect
= ectron
| beam
Connector Electron

pins gun

Fig. 1.3 : Basic Design of a Magnetic-deflection CRT

Beam passes between two pairs of metal plates, one vertical and other horizontal. A
voltage difference is applied to each pair. As the electron beam passes between each
pair of plates, it is bent towards the plate with the higher positive voltage

Heat is supplied to the cathode by directing a current through a coil of wire, called the

filament, inside the cylindrical cathode structure.

Unit1| 14
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