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Images are not Computer Graphics

The Oxford Dictionary of Computing has the 
following definition of computer graphics: the 
creation, manipulation of, analysis of, and 
interaction with pictorial representations of 
objects and data using computers. 

A digital image is a 2-dimensional regular grid 
of pixels. 



The ability to interact with it is limited. 

Being an array of pixels, most of the 
information that existed in the original object is 
lost. 



The image formats all share many 
disadvantages that are serious obstacles to the 
development and adoption of new technologies 
on the Web. 

Some of the major problems are listed below.



Bandwidth Images are large. Improvements in 
network bandwidth have helped to hide this.

Flexibility. Images inherently have a fixed 
resolution. Colour, resolution, aspect ratio and 
bandwidth often differ significantly between 
devices.



Hyperlinking. Hyperlinking is a fundamental 
requirement on the Web. However, to link to 
different places, dependent on where the user 
clicks on an image, is not simple.

Animation and Interaction. Many applications 
profit from the use of animation and interaction 
(cartography, CAD, remote teaching, etc). 
Interaction is limited to the use of image maps.

Separation of Style from Content.



Using an image format for vector graphics has 
some major major drawbacks: 

Image size:
Fixed resolution
Binary format
Minimal animation
No inherent hyperlinking



<text x=”20” y=”20”>Abracadabra</text>

The text element has a start and end tag written 
as <text> and </text> and the content of the 
element is the string Abracadabra. The text 
element has two attributes, x and y. These are 
defined as part of the start tag.



This has the benefit that 
the overall syntactic 
structure of SVG is 
known and parsers exist 
to handle it. 

It also means that SVG 
can benefit from the other 
activities within W3C 
concerned with the XML 
Family of standards.

SVG is an application 



Being an XML application, several rules have to 
be obeyed:

There can only be one outer element (the root 
element) that encloses the complete drawing 
definition.

Every start tag must have a correctly nested end 
tag

The form of the start and end tags must be 
identical. If the start tag is upper case so must be 
the end tag.



Attributes must be enclosed in quotes (either 
single or double) If the content of the element is 
null, a shorthand can be used:

<rect x=”10” y=”10” width=”50” 
height=”30”></rect>

<rect x=”10” y=”10” width=”50” height=”30” />







SVG has a 
ierarchical structure  

The g element in the 
example groups a set of 
elements. 

In this case there is just a 
single path element but 
normally there would be 
a sequence of drawing 
elements making up an 
object. 

Attributes can be defined 
on the g element that 
apply to the whole 
group.

 The hierarchical 
structure in SVG is 
similar to the scene graph 
approach used in systems 
like OpenInventor, 
PostScript and most 
graphics editors



The simplest way to use 
SVG is to open an SVG 
file with an SVG-enabled 
web browser (either via 
an SVG plug-in or 
providing local support). 

An SVG diagram can be 
incorporated into a web 
page defined in HTML. 

The SVG document is 
defined and stored in a 
file with ‘.svg’ as the file 
extension. 





Rectangles and Text 

It is difficult to talk about 
either coordinates or 
rendering in a vacuum

 so we first need to 
specify two SVG drawing 
elements so that we can 
illustrate the points being 
made. 





Coordinates

All graphics elements are 
rendered conceptually on 
to an SVG infinite 
canvas.

 A viewport can be 
established that defines a 
finite rectangular region 
within the canvas. 

Rendering uses the 
painter’s model; 
elements later in the 
document are rendered 
on top of the preceding 
ones. 

The viewport is specified 
by attributes of the svg 
element. 

Explicit width and 
height attributes can be 
set 

An alternative is to use 
the viewBox attribute 
which specifies the lower 
and upper bounds of the 
viewport in both the X 
and Y directions



A complete SVG document containing the drawing 
defined above could be: 



The two approaches 
(width/height and 
viewport) are subtly 
different. 
using width and height, 
no units have been 
specified so pixels are the 
assumed coordinate 
system. 
The viewport required is 
320 pixels wide and 220 
pixels high. 

The local user coordinate 
system for the duck is 
also set to be 320 by 220 
with one pixel equal to 
one local user coordinate.
 In the second case, the 
local user coordinate is 
set to 500 wide and 300 
high and this is to be 
mapped to fit in the 
viewport. 
A small viewport would 
have the mapping from 
user coordinate to pixels 
different from a large 
viewport. 



coordinates

In SVG, if no units are 
specified the assumption 
is that the coordinates are 
defined in the local 
coordinate system

However, in defining the 
viewport size and in 
specifying the drawing, 
the complete set of units 
defined in CSS are 
available to the user 

(em, ex, px, pt, pc, cm, 
mm, in, %).



If the drawing is to be 
displayed as part of a 
Web page, a complex 
negotiation takes place 
between the SVG plug-in 
and the browser 

taking into account any 
constraints on inserting 
the drawing in the Web 
page or by the styling 
applied to the page as a 
whole. 

As a result of this 
negotiation, part of the 
image could be clipped, 
scaled or distorted, 
depending on how the 
constraints are resolved. 

The user can control the 
effect somewhat through 
a preserveAspectRatio 
attribute and by 
specifying whether all the 
drawing must be visible 
or whether some parts 
can be obscured. 



rendering model 

The rendering model 
used by SVG is the 
painter’s model 

the painter starts at the 
first element to be 
rendered and paints an 
area defined by the 
element. 

The artist then paints the 
second element and so 
on. 

If the second element is 
painted in the area 
occupied by the first 
element than it will 
obscure the first element 
unless the paint being 
applied is semi-
transparent. 

Both the interior and the 
edge have to be painted. 
In SVG, the interior is 
painted followed by the 
edge



Rendering Attributes 
The separation of style 
and content has been an 
issue in text processing 
and computer graphics 
for many years

The task of constructing a 
document using LaTex 
was reduced (as Lamport 
puts it) to a “logical 
design” task. 

The LaTeX system 
provided typographic 
design, through 
particular style files, and 
the document’s author 
provided the logical 
design. 

A whole class of 
documents (for example 
the papers in a journal) 
can thus be given a 
uniform appearance;



Advantages of this 
approach include:

Easy maintenance

House style

Clarity

Adaptation to the end-user

Design control



SVG Drawing Elements

Path  

Text  

Basic Shapes  



Path

The path element defines 
a shape that can be open 
or closed. 

A path consists of a 
sequence of path 
segments and in many 
cases this is a single path 
segment in which case 
path and path segment 
are synonymous. 

Each path segment 
consists of a sequence of 
commands where the 
first defines a new 
current position and the 
remainder define a line or 
curve from the current 
position to some new 
position which becomes 
the current position



The following path is a triangle:

<path d=”M 0 0 L 100 0 L50 100 Z”> 

A path with two path segments would have the 
form: 

<path d=”M 0 0 L 100 0 L50 100 Z M300,300 
L400,300 L350,400 Z”> 







Path cubic bezier 



cubic bezier examples 


