
Images, .jpgs, 

.pngs, and All 

That



What is an image?

An image is a bunch of pixels, each of which has a colour. 

The colours are faked by using the right amounts of R, G, B, 

with one byte (8 bits) for each colour, allowing 0-255 for each.  

These three numbers (0-255 R, 0-255 G, 0-255 B) are 

combined into a single number that is the colour number of 

that pixel. 

The image is just a 2D array of these. 

BTW, how do you explain what an array is?



Data Compression

General problem, but particularly important with images 

since so much data is involved. 

Basic idea is to remove redundancy in the data and 

thus save space. 

Recall the example with a 400 x 250 image of all one colour. 

In a simple bitmap format we are writing the same colour 

number 100,000 times! Really just want to say 400 x 250 

and the colour. 



Need to think about what information really is.

Informed about information

Consider three related terms:

Message: what we are trying to convey. For example, 

“Technology is important.”

Data: specific symbols used to convey the message. 

Could be letters in the English language or 1s and 0s 

representing those letters or whatever. 

Information: More difficult idea. 

Really the amount of surprise. 

No information in “technology is important” 

because you already know that. 

The statement “Technology will stop advancing 

in 2019” would have information. That’s 

something you didn’t know. 



Redundancy

Basic idea is to avoid telling you things twice and avoid 

telling you things you know. 

Want to store and/or send pure information. 

A Bit of History

Whole field of information theory began with two 

papers published by Claude Shanon in 1948. 

The study of what constitutes information and 

quantification of how much info we have is called 

Information Theory. 



An Important Idea

Lossless data compression now involves a lot of very fancy 

algorithms, but it’s all based on these same ideas. 

Difference between data and information

Getting rid of redundancy in the data. 



Lossless Image Compression

We can expect this to work very well on images and movies. 

Not much variation from one pixel to the next 

within an image or the image is just a jumble. 

In a movie, not much variation from one frame to 

the next or the motion is a jumble. 

Can predict the value of the next pixel or frame 

mostly and record only the surprise (change). 



Lossy Image Compression

Lossless data compression applies to data of all sorts.

Makes use of the difference between information and 

data to reduce redundancy in the data and shorten 

the stream of 1s and 0s. 

Original data can be recovered completely. 

Images (and sounds) can be further compressed by reducing 

their quality slightly or maybe more than slightly.

Not applicable to most data. Change one word in a contract 

and …. Well you see the point. 

Drop some of the colour or spatial resolution in an image and 

it looks the same of at least very similar to the eye. 



Summary So Far
Claude Shanon largely started an entirely new discipline, 

INFORMATION THEORY, with papers around 1948. 

We now use Shanon’s ideas about the difference between 

message, data, and information to remove redundancies in 

data. 

A shorter string of 1s and 0s can carry the same information 

and the original string of 1s and 0s can be recovered. 

Applies to all kinds of data but is particularly important for 

images. 

Unlike most data, images and sound can be further 

compressed if one is willing to live with a reduction in 

the quality. 



Image Compression: 

Run Length Encoding

Consider a FAX with text only. This is still a pretty common use 

of images. 

Instead of storing each pixel, store the number of identical 

pixels (run length) and their colour. 

Large sections of while – whole lines in fact. 

Dramatic reduction in file size for a text-only image. 

Also a component of data compression methods for 

more complex images, but by itself does not give much 

compression for more complex images.



Lossy Compression

Simple example of a lossy compression technique. 

RLE works well only if there are lots of identical pixels. 

In a typical image, adjacent pixels are probably close 

but not identical in value.

Example of how one might do lossy compression:

One can scan the image and replace pixels that 

differ by +/- 1 with identical pixels, and then use 

RLE. 



JPGs-Lossless and Lossy

JPEG or Joint Photographic Experts Group 

A standard that actually includes multiple 

approaches to image data compression.

But some information is required about what 

techniques were used and this takes space. 



Movies

Movies offer lots of opportunities for compression. 

Within each image one pixel will not  usually 

vary much from the next.

But besides that, the same pixel in one frame 

in a movie cannot be very different from the 

previous frame.



Summary 

Image and Movie Compression

Images and movies contain extensive redundancy and 

we can tolerate loss of  some information.

This makes them good candidates for both lossless and 

lossy data compression, and both are used extensively. 


