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UNIT-1 INTRODUCTION TO COMPUTER
GRAPHICS

Structure :

1.1  Introduction

1.2 Objectives

1.3 Computer Graphics

1.4 Input and Output Devices

1.5 Refreshing and Video Display Devices
1.6 Summary |
1.7  Technical Questions

1.1 INTRODUCTION '

In the on going development of research era we create 2-D and 3-D
pictures in computer graphics for research purposes. Hardware devices also plays
a very important role in picture generation, many hardware device algorithms are
created live storage of models and images of objects which are consequently used
in several fields of computational mathematics engineering and many others. *

The rest of the unit is structured as follows. In the first section lies the list
of objectives of the unit section, 1.2 discuss the basics of computer graphics.
Section 1.3 and 1.4 explain the graphics primitives and 2D viewing. Section 1.5
captures the summary of the unit and Section 1.6 and the unit deals with some
Technical Questions for students to work out.

1.2 OBJECTIVES

After the end of this unit, you should be able to understand:
»  The basics of computer graphics and various graphics primitives.

» Display devices, Refreshing & Video Displaying Devices, Input and
output devices, etc.

»  Different drawing and clipping techniques.

1.3 COMPUTER GRAPHICS

Computer graphics can be termed as the process which gets transformed
and displays the information in a visual form. Computer graphics has become a
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very significant feature in the present scenario, beyond technology, as in user
interfaces, TV and commercial videos are Motion Pictures.

The fundamental concept of Computer Graphics places the two-way
communication between users. The computer will receive signals from the input
device and accordingly picture is transformed as soon as the command is given.

» Computer Graphics

Computer Graphics has three components as shown in Figure 1.1 below.

Computer Graphics
Generative Graphics Image Analysis Lognitive
(used to create (used to generation (used for photographic
line,circle,ellipse) of pictures,images) images)

Figure 1.1: Three components of Computer Graphics

Generative Graphics: It is an autonomous system that is used to create whole
or part of images. Generally and autonomous system is one that is not human
and independent features of images that would otherwise required decisions
made directly .

Image Analysis : Image analysis is a way for providing theoretical
fundamentals for solving problems that appears in areas like as biology,
chemistry, astronomy etc. In computer graphics the main purpose of a computer
is to create an image. Image processing to restore, resize, modify original
pictures like TV scans machine perception of visual information. With image
digitization comes the concepts of pixels ( px ), resolution and aspect ratio for
considering Image quality which is used in advanced graphics.

Lognitive /Cognitive: Understanding the mental processes of visual perception
provides your mind with the tools for the formation of images that establishes
links with your viewer to convey the story you are telling.

Applications of Computer Graphics

1. Display of information - To produce different kinds and types of
data 2D, 3D Graphics. A graphic tools are used for reporting complex
data.

2. Design - Computer-Aided Design for mechanical engineering
architectural systems animations and presentation graphics are used to
produce different kinds of data.

3. Entertainment - It is an interface through which a user can have
information.



4. Simulation - Photorealistic methods, morphing and animations are very
useful in commercial art. For films and video monitor, 24 frames per
second and 30 frames per second are required respectively.
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Figure 1.1: Applications of Computer Graphics 1?!
Graphics Hardware

The graphics hardware is responsible for running computer games and recording
video data, so the load on the CPU does not increase.

Graphics Processing Unit: GPU is a specialized CPU designed for executing
video-related mechanisms.

Video Memory: Video memory is comparatively expensive then Computer
memory and it is design to run faster to meet the requirements of the graphics
core. There are different kinds of video memory available like DDR2 , GDDR2
and even GDDR3.

Integrated and Dedicated Graphics: The major difference between integrated
and dedicated graphics lies on the location where Graphics Processing Unit is
located and, the GPU has an access to its own video memory.

1.4 INPUT AND OUTPUT DEVICES

Input devices are used to feed data in the computer and convert them into
a machine language which a computer can understand and use for the human

purposes

Output devices produced the outcome of the processing data given to the
machine and convert them into a human usable / readable forms.

Keyboards keyboard is an input device primarily used to enter data into the
= system . Non graphic data such as image labels associated with the graphic
9 display are inputted into the system by this device. Some efficient features are
& also provided like to enter screen coordinates, graphic functions etc.



General purpose keyboards have some common features like function
and cursor control keys.

Touch Panel : A touch panel is an equipment through which users can directly
interact with the computer system by touching it. A touch panel is basically used
when the options are represented in graphical manner like graphical icons and
we have to select or make choices among them and in it the input can be given
using optical, electrical pointing devices.

5

Light Emitting Diodes

The finger or stylus
interrupts the light
beams across the face
of the touch screen and
the light detectors
interpret the signal
drop as a touch event.

Figl.2 Touch panel device

Optical touch panels use a line of infrared light emitting diodes for one
horizontal edge and one vertical edge of the frame, Light detectors placed at
opposite edges are used to check which beam are interrupted when the panel is
touched and the beams which are crossed are interrupted and at that particular
screen position, horizontal and vertical coordinates are identified and screen
position is selected.

Light Pen : A light pen is a light sensitive input device basically designed to
make selection among various things- for example selecting text, drawing
pictures and user interaction with the computer screen. It functions good with
CRT monitors because of the scanning pattern i.e. one pixel at a time as it can
keep track of the scan time by the electron beam and check the pens position
based on the latest time stamp of the scanning.

Fig.1.3 Light Pen Input device
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Graphics Tablet: A graphics tablet (also called a digitizer, digital drawing

tablet, pen tablet, drawing tablet, drawing pad, or digital art board) is a

computer input device that enables a user to hand-draw images, graphics, and
animations with a special pen-like stylus.

o
Fig. 1.4 network security policies

Plotters: Plotter is a computer output device and a vector graphical printer that
provide hard copy of the output data which is given to the system in the form of
instructions. It is used in various purposes like to print design of things such as
ships, cars and buildings on a piece of paper with a pen, the major difference
between plotters and printer is that the plotters are more precise and used in
engineering where precision plays a very important role and also they are more
costlier than printers .

T o AR 1

Inkjet plotter

Fig.‘ 1.5 Types of Plotters
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Film Recorders: A film recorder is a device which creates a 35mm slide or are-
films negative from a digital file. It works by recreating an image on a CRT
which is already present in the Recorder Previous film recorder connected two
computers by plugging in a controller board cable to the recorder

Fig.1.6 Film Recorder

1.5 DISPLAY DEVICES

The display device is a term used to describe the device used to view
images or text. The picture is an example of a flat-panel display and the most
common display used with computers today. The video monitor in a graphical
system is the primary output device. Cathode Ray Tube (CRT) is the main part
of the video monitor.

'1.5.1_VIDEO DISPLAY DEVICES

Cathede-Ray Tubes (CRT) - still thc most common video display device
presently
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Fig 1.6 Electrostatic deflection of the electron beam in a CRT
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Translation transformation means an object moves to a different position
on the screen suen that every point of the object experiences the same
displacement. Translation can be performed for points, lines and objects. In fig
4.1, an object A with coordinate (X, y) shifted right side in x-direction then new
coordinate of object A" after translation is (x?, yh).
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