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COMPUTER GRAPHICS 

 

Abstract: Computer graphics are used in many areas of human activity for the 

visual transfer of information. Photos on social networks, illustrations of books and 

magazines, technical diagrams and drawings, various graphs and charts, and much 

more are created and processed using a computer. All graphic images are stored as 

files in various formats. This article considers the main types of graphic image formats. 
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КОМПЬЮТЕРНАЯ ГРАФИКА 

 

Аннотация: Компьютерная графика используется во многих областях 

человеческой деятельности для наглядной передачи информации. Фотографии в 

социальных сетях, иллюстрации книг и журналов, технические схемы и 

чертежи, различные графики и диаграммы и многое другое создаются и 

обрабатываются с помощью компьютера. Все графические изображения 
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хранятся в виде файлов различных форматах. В данной статье рассмотрены 

основные виды форматов графических изображений. 

Ключевые слова: компьютерная графика, цифровое изображение, 

растровое изображение, векторное изображение. 

Introduction 

Computer graphics is a computer science section that studies the means and 

methods of creating and processing graphic images using computer technology. It 

covers all types and forms of representation of graphic images on the monitor screen 

or as a copy on an external medium (paper, film, fabric, etc.). 

There are several types of computer graphics: raster graphics, vector graphics, 

3D graphics and fractal graphics. They differ in the method of image formation on the 

display and software for working with them. 

Photos on social networks, illustrations of books and magazines, technical 

diagrams and drawings, various graphs and charts, and much more are created and 

processed using a computer. All graphic images are stored as files in different formats. 

Computer graphics is a convenient tool that is used in various fields of human 

activity. For example, on the Internet, in entertainment (computer games and 

cinematography), in scientific research (building graphs and charts), in medicine 

(computed tomography). 

The purpose of the article is to consider the main types of graphic image formats. 

Digital image 

A digital image is a numeric form of a two dimensional image that is made of 

pixels. Usually, pixels are structured in a matrix. The columns number of the matrix 

defines the width of the image, while the rows number of the matrix defines image 

height. Digital images are divided into two types, namely raster digital images and 

vector digital images. The first are bitmaps that are well-defined through a net of 

specific pixels in order to form digital images. The second ones are constructed based 

on mathematical forms that state geometric features like rectangles, curves, lines, 

circles, and polygons. 
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The raster digital image is based on a rectangular grid of pixels which form a 

digital image. Every single pixel is coded in a particular sort. It can be produced by an 

illustration program or generated from a scanner. Thus, raster images can encompass 

millions of different colours, with each one being represented by a single pixel. 

The raster digital images are commonly used for non-line digital images, since 

they normally involve complicated composition, thin chromatic gradations and 

indefinite lines and shapes. The most common spread raster digital images include 

Joint Photographic Experts Group (JPEG), Windows Bitmap (BMP), Graphics 

Interchange Format (GIF), and Portable Network Graphics (PNG) images formats. 

The vector digital images are constructed from geometric objects like rectangles, 

curves, lines, circles and polygons. In addition, these components are loaded with 

gradients, colour, blends and tints. Besides that, the lines project a stroke merit like 

various chunkiness and colours for a solid or dashed line. The vector digital images are 

used to construct more organized digital images such as fonts, logos, letterhead. The 

most commonly used vector digital images are Vector Markup Language (VML) and 

Scalable Vector Graphics (SVG) images formats. 

Therefore, the difference between vector images and raster images is that the 

vector images are based on objects and the raster images are based on pixels. [1] 

Raster image 

Let’s consider the most common raster formats, such as Joint Photographic 

Experts Group (JPEG), Graphics Interchange Format (GIF), and Portable Network 

Graphics (PNG) images formats.  

JPEG format is a technology which reduces the size of files that contain images. 

It’s the most common format in digital photography today. This format supports 

16.777.216 colors with maximum 65.535 × 65.535 pixels. The advantage of the JPEG 

format is also the possibility of adjusting the compression which manages the relation 

of the photo quality and the size of the file. JPEG compression is therefore considered 

optimal for the photographs of real scenes with the possibility of subtle variations and 

transitions of tones and colours while less suitable for line drawings, text graphics and 

multiple editing of digital images. 
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The basic characteristics of the JPEG files are the following: compression with 

loss and the possibility of adjusting the ratio of quality and compression size, the ability 

to track the colour depth of 8 bits per channel, the ability of colour space and ICC 

profile definition and lack of support for transparency. [2] 

PNG image format is designed to be exchanged smoothly through network, and 

to work well in online applications like web browsers. The PNG image format provides 

integrity checking and transmission errors detection. PNG image format is a free and 

open source format, which was an alternative to GIF. PNG image format supports 8-

bit, 16-bit, 24-bit, 32-bit, and 48-bit images, while GIF image format supports only 256 

colors and a single transparent colour. In addition, PNG image format excels JPEG 

image format, particularly in case of a big sized image, which looses compression, 

which means when compressed, it does not lose any data. The animated images format 

of PNG is MNG and APNG images formats. PNG image format is commonly used for 

graphs, diagrams, and anywhere to display flat colors and lines, not needing scaling 

up. [1] 

GIF is an image file format that uses lossless data compression and supports both 

animated and static images. GIF unlike other bitmap formats such as JPEG or PNG has 

additional support for looping sequences. GIF can display frames on repeat in the same 

image file without being a video. 

The main feature of GIF is a looping sequence that allows you to encode short 

fragments of video in a single image format. GIF allows you to embed individual 

images that work as videos. [3] 

Vector image 

Let’s consider Scalable Vector Graphics format (SVG). 

SVG is an XML-based graphics format. The file format starts with a header 

indicating the format version, and a link to a DTD (Document Type Definition). The 

header may contain style-sheet-definitions, describing graphical styles that can be 

referenced later, for symbolizing objects. External stylesheet-files, that can be used for 

a whole project, may be referenced with a hyperlink. 
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Basic SVG-geometry includes rectangles, circles, ellipses, lines, polylines, 

polygons and path element. Each element and group may be transformed: translated, 

resized, rotated and skewed. Transformations may be nested or defined using 

transformation matrices. Thus, it is possible to do all affine transformations. 

Colour values are defined in RGB standard and determined in hexadecimals. 

Each and every filling, even lines and texts, may take a transparency value. Lines may 

carry the following attributes: thickness, line end type, vertex markers, dashed or dotted 

line mode, dash offset, etc. On both ends, markers (such as arrows) may be attached. 

As a special feature, markers may also be attached to every vertex, which might be 

helpful for emphasizing minor angle changes.  

In SVG linear and radial gradients are supported, with any number of interval 

and stop. [4] 

Conclusion 

A digital image is a numeric form of a two dimensional image that is made of 

pixels. There are raster images and vector images. The raster digital images are bitmaps 

that are defined through a matrix of pixels which together form a digital image. The 

vector digital images are constructed based on mathematical forms that state geometric 

features like rectangles, curves, lines, circles, and polygons. The difference between 

vector images and raster images is that the vector images are based on objects and the 

raster images are based on pixels. 

Each of these formats has several varieties. This article has covered the main 

ones. Raster formats: JPEG, PNG, GIF and SVG vector format. 

 

REFERENCES 

 

1. A Comparative Study on Steganography Digital Images: A Case Study of 

Scalable Vector Graphics (SVG) and Portable Network Graphics (PNG) Images 

Formats. / Abdulgader Almutairi // International Journal of Advanced Computer 

Science and Applications. – 2018. – Vol. 9 №1. – p. 170–175.  



583 
 

2. Impact of JPEG-WebP conversion on the characteristics of the 

photographic image. / Mile Matijevic, Miroslav Mikota, Marko Cacic // Technical 

Gazette. – 2016. – Vol. 23 №2. – p. 505-510. 

3. Never Gonna GIF You Up: Analyzing the Cultural Significance of the 

Animated GIF. / Kate M. Miltner, Tim Highfield // Social Media + Society. – 2017. – 

Vol. 3 №3. 

4. Time for SVG – towards high quality interactive web-maps. / Andreas 

Neumann, Andreas M. Winter. – p. 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


