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Background

• Need for compression of images.
• Not concerned about the time, only the 

size of the file.
• Lossless compression scheme



Basic Idea

• Use Gene Expression Programming to 
evolve a model that will solve most (if 
not all) of the pixel values for a given 
image. (alone, produces lossy 
compression)

• Using a combination of the evolved 
model, Huffman coding, and run-length 
encoding to achieve lossless 
compression.  



Preprocessing
• Some methods tried...

– Five Values: get an array of 5 columns and 
M rows, M being the number of pixels that 
we are trying to solve for. (Basic Method)

– Four Values
– Five Values w/Index
– Time Series Traversal
– Time Series Modified
– Grid Approach

• The method currently being explored:
– Five Values w/ Index and Zig-Zag 

Traversal



Other Preprocessing

• Discrete Wavelet Transform
• Discrete Cosign Transform
• Segmentation of the list of values
• Difference







Evolution





Encoding

• The presence of a residual array is the 
concern here.

• Hopefully only have several values that 
need to be expressed.

• Use Huffman coding to represent those 
values.

• Use run-length encoding to further 
compress those values.  



Major Challenges

• The existence of duplicate lines of input 
with different output.

• Files with numerous zeros.
• Large amounts of variance between 

neighboring pixels.  
• Some parts of the file are radically 

different than others.  



Current Method

• Take DWT of Image
• Use zigzag method of preprocessing on 

“A” array.  
• Evolve a model using the resulting file
• Then, use a similar method to evolve 

models for the “B”, “C”, and “D.” Also 
use Huffman and run-length encoding.  



Questions

• Answer
• Answer
• Answer
• Answer
• Answer
• Answer


