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A. Chromosome:  
 

 It is constituted by three genes in our work, 
which are submitted to genetic modification which are 
optimized by genetic search. The following figure shows 
one chromosome format of the IFS, this will improve 
both speed and reconstructed quality.  
 
 

 
X domain 

 
Y domain 

 
Flip 

 
Fig 4 Chromosome type 

 
 

B. Fitness function  
  
The fitness function assign to each individual in numeric 
value that conveys its quality. The fitness denotes the 
ability of an individual to survive and to produce its 
offspring.  
 
 

C. Genetic operators: 
 

 The principle operator in our work is  
 Selection  
 Crossover  
 Mutation 

 
 
Selection:  It selects the parent block to produce its 
offspring to create the new generation. 
 
 Crossover: It combines two individual in the population 
to produce two offspring. 
 
Eg, Parent A  10110001 
       Parent B  00111110 
        Child A  10111110 
        Child B  00010011 
 
Crossover operation can be done in three ways i.e. single 
point crossover; two point crossover and uniform 
crossover. 
 
Single point crossover: In this type, randomly a position 
is chosen in the chromosome to produce the offspring. 
The child 1 or offspring 1 is head of chromosome of 
parent 1 with the tail of chromosome of parent 2 and 
offspring 2    (child 2) is vice versa. 
 
Two point crossover: In this type two random positions 
are selected from the chromosome to produce its 
offspring’s. 
 
Uniform crossover: In this type a mask is generated 
randomly and based on the mask created the offspring’s 
will be produced accordingly. 

 
Mutation: It modifies the chromosome randomly 
according to the mutation probability. The genes Xdomain, 
Ydomain and flip are changed with a random value 
respectively.    
 

10111110 
 

10101110 
 

5. Implementation  
The proposed algorithm has been tested on various 

images of png image formats of grey scale and color 
images. These were implemented using the software 
MatlabR2010a. The original image is preprocessed of 
Lena, Pepper, Barbara, Rose and .  Genetic algorithm is 
applied to optimize the search criteria of matching 
domain block. Experimental results of grey images are 
shown in figure 6-10 with original and reconstructed 
image. Table 1 shows the results corresponding to 
images with the design metrics of compression ratio, 
Encoding time and PSNR. Figure 11- 15 shows the 
results of color images 

     
 

 
 
 

Fig 5 Flowchart of proposed system 
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 5.1 Experimental Results for Grey Images 
 
 

          Original image               Reconstructed   image. 
 

         
 

Fig 6 Lena 
 
 
 
 
 
 
 

         Original image          Reconstructed image. 
  

           
 

Fig 7 Pepper 
 
 

         Original image          Reconstructed image. 
 

           
 

Fig 8 Barbara 
 

 
       Original image            Reconstructed image 

 

              

 
Fig  9 Rose 

 
 

          Original image               Reconstructed   image. 
 

        
 
 

Fig 10 Taj mahal 
 
 

 
 
 
 

Table 1  
Results obtained for different grey images  

 
Image Compression 

Ratio (CR) 
Encoding 
time(ET) 
in sec  

PSNR 
in db 

Lena 32.10 17.41 38.51 
 

Pepper 23.79 14.2 40.24 
 

Barbara 37.5 17.5 38.46 
 

Rose  15.9  18.03 
 

37.79 

Taj mahal 28.06 18.7 
 

39.3 

 
 

Graph 1 
Comparison of CR, Encoding time and PSNR for different images 

 
 

 
 
 
 

5.2 Experimental Results for Color 
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Images 
 
       

Original image     Reconstructed  image. 
                                                           

             
  

Fig 11 Lena Color 
 

 
 
 
 
 
 

   Original image           Reconstructed image 
                                                    

            
 

Fig 12 Pepper Color 

 
 

  Original image            Reconstructed image 
                                                        

            
 

Fig 13 Barbara Color 
 

 
Original image        Reconstructed  image. 

 

      
 

Fig 14  Rose color 
 

 
Original image        Reconstructed  image. 

 

         
 

Fig 15 Tajmahal color 

 
 

Table 2  
Results obtained for different color images  

 
Image Compression 

Ratio (CR) 
Encoding 
time (ET) 
in sec  

PSNR in 
DB 

Lena 33.38 
 

51.53 42.83 

Pepper 28.87 
 

52.46 43.43 

Barbara 43.67 
 

48.57 42.18 

Rose  22.3 50.92 40.9 
 

Taj mahal 31.35 
 

53.43 42.86 

 
 
 

Graph 2 
 Comparison of CR, encoding time and PSNR for different color 

images 
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7. Conclusion  
 

In this paper, genetic algorithm is applied for 
improved fractal compression. In fractal compression the 
search of range and matching domain block plays an 
important role in reduction in encoding process. Hence a 
new searching process is proposed using GA in order to 
speed up the encoding process. The proposed Genetic 
algorithm greatly reduces the time taken for compression 
while preserving the image quality well with better 
PSNR than any traditional methods. This algorithm is 
best suitable for png and bmp image formats.  
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