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Abstract 

Computer Graphics involves display, manipulation and storage of pictures and experimental data for proper visualization using a 

computer. It would be difficult to exaggerate the importance of computer graphics and multimedia in our lives. Activities as wide 

ranging as film making, publishing, and education have experienced revolutionary changes as these technologies alter the ways in 

which we conduct our daily activities. The combination of computers, multimedia, and the complex human visual system, through 

computer graphics, has been instrumental in these advances and has led to new ways of displaying information and recognizing 

the virtual worlds. This paper presents modelling, animation, rendering of geometrical objects. The transformations of objects 

along with different shading and discrete techniques have also been discussed in detail.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Computer graphics is a technology which deals with pictures or images using a computer. This technology came into play with the 

display of a few lines on a cathode-ray tube (CRT); so now, we can generate such images by computer that are no more different 

from photographs of real objects. This is the biggest source of technological growth of the world. Aerospace industry is training 

pilots with simulated airplanes by generating graphical displays of a virtual environment in real time. 

This research focuses on the relationships between image formation and computer graphics by few familiar methods, such as 

drawing by hand and photography. We will see that these relationships can help us to graphics libraries, design application 

programs and architectures for graphics systems. 

II. APPLICATIONS 

Computer graphics and its development came into existence due to advancement of hardware and software and above all due to 

growing needs of user. There are many applications of computer graphics. We have divided them into four major areas: 

 Simulation & Animation  

As we see with the advancement in technology computer graphics became capable of generating sophisticated images in real time, 

this helped engineers and researchers to use them as simulators. One of the finest uses is in training of pilots. Graphical flight 

simulators helped in increasing safety as well as it has reduced the financial expenses of training. The arcade games are the best 

example of this technology which are as fine as flight simulators. It is also involved in generating educational softwares. 

 Display of Information 

The scientists have innovated techniques for generating plots which helps the user in determining the information in a set of data. 

There are many computer plotting packages that provide a variety of color tools and plotting techniques that can handle multiple 

large data sets at once. Medical imaging uses important data-analysis problems. Modern imaging technologies like magnetic 

resonance imaging (MRI), computed tomography (CT), positron-emission tomography (PET) and ultrasound the all generate 3D 

data that must be subjected to algorithmic manipulation to provide useful information. 

 User Interfaces 

Our interaction with computers includes windows, menus, icons and a pointing device, such as a mouse. From a user’s perspective, 

windows systems such as Microsoft Windows and the Macintosh Operating System differ only in details the field was based on 

separate work in each. 

 Design 

The finest interactive graphical tools used in computer-aided design (CAD) contains many fields such as design and architecture 

of mechanical parts and of very-large-scale integrated (VLSI) circuits. 
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III. GRAPHICS SYSTEM 

A computer graphics system is a computer system; it must have all the components of a general-purpose computer system. Let us 

start with the high-level view of a graphics system, as shown in the block diagram in Figure there are six major elements in our 

system: 

1) Input devices 

2) Central Processing Unit 

3) Graphics Processing Unit 

4) Memory 

5) Frame buffer 

6) Output devices 

 

 
Fig. 1: A Graphics System 

IV. GRAPHICAL IMAGING SYSTEMS 

Introducing two imaging systems: The pinhole camera and the human visual system. The pinhole camera is a simple example of 

an imaging system that will enable us to understand the functioning of cameras and of other optical imagers. The human visual 

system is extremely complex but obeys the physical principles of optical imaging systems. We introduce it not only as an example 

of an imaging system but also because understanding its properties will help us to know the capabilities of computer-graphics 

systems. 

 The Human Eye (Visual System)   

The major components of the visual system are shown in Figure. Light enters the eye through the lens and cornea, a transparent 

structure that protects the eye. The iris opens and closes to adjust the amount of light entering the eye. The lens forms an image on 

a two-dimensional structure called the retina at the back of the eye. The rods and cones (so named because of their appearance 

when magnified) are light sensors and are located on the retina. They are excited by electromagnetic energy in the range of 350 to 

780 nm.  

 
Fig. 2: The Human Visual System 

 The Pinhole Camera 

The pinhole camera in figure provides an example of image formation that we can understand with a simple geometric model. A 

pinhole camera is a box with a small hole in the center of one side of the box; the film is placed inside the box on the side opposite 
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the pinhole. Suppose that we put our camera along z-axis, with the pinhole at the origin of our coordinate system. We assume that 

the hole is so small that only a single ray of light, emanating from a point, can enter it. 

 
Fig. 3: Pinhole Camera 

V. GRAPHICAL TRANSFORMATION 

 Transformations 

The geometrical changes of an object from a current state to modified state. They are: 

Geometric Transformations: In Geometric transformation an object itself is moved relative to a stationary coordinate system or 

background. The mathematical statement of this view point is described by geometric transformation applied to each point of the 

object. 

 Coordinate Transformation 

The object is held stationary while coordinate system is moved relative to the object. These can easily be described in terms of the 

opposite operation performed by Geometric transformation. 

VI. VIEWING 

 
Fig. 4: Movement of Center of Projection to Infinity. 

1) Classical Viewing 

2) Orthographic Projections 

3) Anorexic Projections 

4) Oblique Projections 

5) Perspective Viewing 
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VII. VISIBILITY & SHADING 

Light can leave a surface through two fundamental processes: self-emission and reflection. 

 
Fig. 4 Light Source. 

We consider four basic types of light sources: 

1) Colour Source 

2) Ambient Light 

3) Point Sources 

4) Spotlights 

VIII. DISCRETE TECHNIQUES 

Thus far, we have worked directly with geometric objects, such as lines, polygons, and polyhedra. Although we understood that, 

if visible, these entities would eventually be rasterized into pixels in the frame buffer, we did not have to concern ourselves with 

working with pixels directly. Over the last 25 years, the major advances in hardware and software have evolved to allow the 

application program to access the frame buffer both directly and indirectly. 

IX. CONCLUSION 

In this paper we briefly discussed about computer graphics, graphic system and its application, imaging systems and various type 

of projections that can be formed. How lighting and shading affects the geometry and discrete techniques of reading and writing 

into buffers.  
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