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Computer graphics is an important and fascinating field of computer science.
It generates graphs and images by computational means, with broad application in
such areas as computer-human interaction, computer-aided design, scientific
visualization, and digital arts and entertainment. This book constitutes a systematic
introduction to the fundamental concepts, mathematical tools, algorithms, and
techniques of computer graphics, coupled with a parallel presentation of the
widely-used multi-platform application programming interface — OpenGL.
Although it is written primarily for undergraduate and graduate students in
computer science/computer engineering/computer application who take computer
graphics as an elective, anyone with a basic understanding of analytical geometry
and some working knowledge of data structures and algorithms should be able to
follow along with the discussion without much difficulty.
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Chapter

Introduction

C omputer graphics is one of several areas of computer science that deal with the art

of visual information processing. More specifically, it investigates the theories and
techniques for the creation of visual information using computers. This task is also
referred to as image synthesis.

An image, much like an ordinary photograph, is the vehicle that carries visual
information. However, unlike an ordinary photograph that records a particular view of
the physical world,an image generated on a computer is merely the result of numerical
computation,

This computational task consists of two main components; modeling and
rendering. Modeling refers to the numerical and procedural representation of the
characteristics of the objects that are necessary for the objects to be visualized,including
their geometry (e. g. , a triangle may be encoded in the form of the coordinates of its
three vertices and a sphere may be described by its equation)and their interaction with
light (e. g. ;a red sphere is visible only because it reflects red light into the viewer’s
eyes). On the other hand, rendering refers to the creation of images that depict the
represented objects under specific viewing conditions (e. g. , the front view of a desk
illuminated with a spot light at the ten o’clock position between the desk and the
viewer),

There are two closely-related areas of computer science that also deal with the art
of visual information processing: image processing and computer vision. The former
focuses on the manipulation of visual information, whereas the later the interpretation of

visual information.



