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Learning Objectives

In this unit you will learn the following.

* Compare and contrast the characteristics of basic
types and formats of computer graphics.

* ldentify an appropriate format for a given image.

* Select an appropriate graphics file format for use In a
web page.
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Topics

B fneD Vs, Vector

Scaling, Rotating, Displaying, Printing
Creating Images

Image File Formats

Colour Depth, Compression, Iransparency
Common File Formats

Bitmap Class Demonstration
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Vector Class Demonstration
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Computer Graphics

def. refers to using a computer to create or manipulate any
kind of picture, image, or diagram.

» 2 ways to store images: vector and brtmap.

* Most of the web uses brtmap.

B frieed to Use 2 different apps to credte eacnsisss

» Stored In files, many different formats.

» Common web formats: gif, jpeg/|pg, png, sve.

BUT WHICH FORMAT IS BETTER TO USE?
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Vector Images

def. store the Instructions on how to draw an image, e.g.
ines curve, rectangle ellipse

» Mathematical functions used to create the image.
* The functions used and the order used In are stored.
» Colour, gradient, shading — effects rendered as drawn.

» Good for diagrams: zoom In/out, less storage space used.
* Not so good for photos!
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Bitmap Images

def. Images that hold the final product that Is rasterized.

Rasterized is the process of converting vectors into pixels
that can be displayed on a

* A grid of pixels Is stored

SEIRES SR

* Hi-res images have lots of pixels.

» Each pixel can take up to 4 bytes.

* An 8MP (mega-pixel) camera, like on the IPhone 6, e.g.:

JPeg images average a
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Scaling Bitmaps

- Zoom in, t

<

Bitmaps are just grid of pixels:

ne pixels get bigger (a.ka. pixelation)

- |o counter pixelation there are sophisticated
resampling algorithmes.

* Zoom out, the pixels get smaller; hi-res photo
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Bitmap Zoom In
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Scaling Vectors

Vectors are essentially drawing instructions:

* Zoom in, the shapes are redrawn bigger

* A big area, take longer to redraw, need to clipping and
only draw In the viewing area.

» Zoom out, the shapes are redrawn smaller

» Lots of shapes can cause slow redrawing, too.
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ﬁ Vector Zoom In
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Rotating Images

* As with of other manipulations (e.g. sheering)

» Bitmap, pixels are manipulated through:

. a series of

R RINE

—~

IS P

Mmal

Ee edlall aliens

aced per translation matrix

3. pixel are resampled to smooth out imperfections

» Vector, the shape points are manipulatea:

|. with matrix calculations, lines are drawn

. InnE s

A2 [Faalmhvie el SRR IR 2 ol Er

3. buffer Is displayed same way bitmap Is drawn
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Bitmap Rotation
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Displaying Images

» Computer screens are a grid of pixels.

* Bitmaps can easlly be shown on a screen.
|, from the (X, y) screen coordinates,
2. draw each pixel of the bitmap to a screen pixel.

B CEiennages need the:

|, drawing instructions translated from Euclidian
space to a grid of pixels.

2. Image Is drawn, then rasterized to a bitmap buffer.
3. then the rendered bitmap Is displayed.
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Creating Images

But vectors are

ner sources: digital cameras and sca

 [hey capture images

* We can edit these with a bitmap edit

* We can use these as shape fill In vec
Vector iImages are easler to edit, separa

Bitmaps need to undo editing steps seq
oet to the edit you want to change/reapply

BRice ol exit edifor; edit
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Graphics Apps

* Popular bitmap editing apps:
» Adobe Photoshop (Mac and \/\/mdovvs)

B € miator (Mac)
» GIMP (Mac, Windows, and Linux)

* Popular vector editing apps:
+ Adobe lllustrator (Mac and Windows) (S
B G ratfle (IMlac)

* Inkscape (Mac, Windows, and Linux)
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Image File Formats

» (Can store images in many different ways on a computer.

* [hese are called image file formats

» Each file format Is different and complicated.

* [here are very few formats that browsers recognize and
BEeRGIENPEG/ PG, PNG, and SVG

S ElRcan kel the format by the file extensions (x2St

* Browsers tell the format by the MIME type send by the
web server:

» Example: Content-Type: image/jpeg

* For a review see Unit |, Slide 21.

NG Gan Use editors to convert one format to ancthek
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Class Demo

Using different file types:

A A
e -2 Clouds!!! s

“~ examples/cloud/index.html

Clouds!!!

“§

What is the cloud?

Image: cloud gif (13K)

URL: examples/cloud/
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http://www.cs.sfu.ca/CourseCentral/165/smakonin/examples/cloud/

File Format Considerations

Fach file format stores image information differently.
6 things to consider when choosing a file format:

Type: vector or bitmap?

.

2. Can a browser display it?
3. File size

4. Colour depth

5. Compression

6. Transparency
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Image File Sizes

B e flles are often smaller in size
compared to bitmaps.

 Consider how Information is stored
ln eaCh Case What is the cloud?

* Bitmap, computer must store millions
of pixel colours.

' F t | T Size (byt
» Vector, only stores the list of shapes

. : vector 9266|8
N the Image and how they are GF | bionap 3610
coloured. JPEGIPG | bitmap 12,808
* Have you used an image editor JBLHE o o 2
: : .ol NG 43,234

before? Did you think about this? o
vector 2,712

Copyright © 2014 by Stephen Makonin 19



Colour Depth

Back to RGB! How many colours do you need?

ERRES5R e specity RGB In 24-bi

- colour #RRGGBB

» Each colour component con

rained 256 shades, 28

» There are 3 colour components: 2(83) = 22

 Some file formats use | 5-bit co
» Each colour component has

lour
3 chacles Wi

» There are 3 colour components: 233 = 21>

* Some formats only use 8-bit co
Bllae Alise a colour palette of
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Colour

Palettes

What is there is no palette?

» images using 8-bit colour, 23, only | shade?

- this would be a very ugly imagell

* tach pixel in the iImage is a
 [his Iindex Is to an entry In
B licre each colour s a de

colour index number O - 255

a colour palette.
ined 24-brit colour.

- [he palette contains only t

ne colours used In the iImage.

* What if you have more than 256 colours!

* [hen we must colour dither
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Colour Dithering

def. using pixels and more than one colour to create the
effect of a new colour.

Figure 5.2: Colour dithering

» [his effect Is often used In 8-bit colour images.
* Pixels need to be small enough for the effect to work

Source: CMPT 165 Course Study Guide, p. 97
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Compression

def. storing data In less space than it would norma
* e.g. 8MP (mega-pixel) raw photo is a 2-4 MB |P

) categories of compression: lossy and lossless

ly take.

-G file

* Lossy compression: sacrifice image quality for file size

ut Image

Lyt

* Lossless compression: compress image witho
quality loss
» Very difficult to achievel *

* If pixels are small enough
cannot notice effects of lossy. =

Source: CMPT 165 Course Study Guide, p. 98
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Transparency

def. the ability to see the background through a foreground
object. T he opposite of opacity, the lack of transparency.

3 choices: none, |-bit, or 38-bit for each pixe

* |-bit: simple transparency, on/off = 0% or |00%
» | 6-bit colour iImages, the extra bit is the transparency

8-bit: called and alpha channel, 256 levels
32-bit of storage 32-24=8

AARRGGBB, |-byte each =

H ® o ® o H

= |-byte = 8-bits (or 2 nibbles)|# PRy it S
- Nice effects, e.g. shadow : s (c)
| -bit 8-bit

Source: CMPT 165 Course Study Guide, p. 99
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Image File Formats

Which format to choose?
a0

Very few formats are supported by browsers!

GIF or JPEG/JPG or PNG or SVG!

<

b
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GIF Files

...stands for Graphics Interchange Format
» Advantages are:

- Well supported by all browsers Click me...
- | dare you!
Bl size

* Animated images

- Disadvantages are:

» Only 8-brt colour

* Onlyl-brt transparency
- Patented, pay royalties
* Animated images!!

GIF image source: http://forums.accuweather.com/uploads/post-13204-1336091269.gif
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http://forums.accuweather.com/uploads/post-13204-1336091269.gif

JPEG/|PG Files

..stands for Joint Photographic Experts Group

Advantages are:

» Well supported by all browsers
Has 24-brit colour
3-bit grey-scale photographs Compression

JPEG darkened to make
JPEG lossiness visible

Small file size (depending on % compression)
Disadvantages are:

* Lossy compression

* No transparency

Source: CMPT 165 Course Study Guide, p. 101
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PNG Files

...stands for Portable Network Graphics
 Advantages are:
* Well supported by all browsers (now)
as 24-bit colour
as alpha channel (3-bit)
* Lossless compression
- Disadvantages are:
* Size Is often a lot bigger than |PEG/|PG
* Size can be reduced by not storing alpha channel

* Internet Explorer didn't support alpha channel

transparency in PNG images, as of version /
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SVG Files

...stands for Scalable Vector Graphics
 Advantages are:

« Scales, rotates without artifacts X%
« Small file size i
e |s XML like X

» Disadvantages are:

- Not supported the same way by all browsers

XS
* e.g Safari and Firefox
render differences.
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Class Demo

Video: How to use Gimp - Basics

[fEelass'demo of
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http://youtu.be/SoP5LOFxPeY

Summary

» Learnt about different image file formats

* We compared different formats to each other

« Understand +/- of which format to use

 Used image editing apps to create graphics

Next Unit: learn more about website design concepts.
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QUESTIONS?
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