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Abstract: Fractal Image Compression is one of the most widely approved image compression approaches for its high 
compression ratio and quality of retrieved images. We can used different types of transform with fractal image compression to 
improve the compression ratio. In this paper, we propose an interdisciplinary approach by using Grover’s QSA to improve the 
compression ratio. In particular, both domain blocks and range blocks are represented as quantum state then Grover’s QSA is 
employed to search the most similar domain block for each range block under the criterion of maximizing quantum fidelity 
between these two kinds of quantum states.      
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I. INTRODUCTION 
The aim of an image compression technique is to reduce redundancy of the image data in order to be able to store or transmit data in 
an efficient form. This results in the reduction of file size and allows more images to be stored in a given amount of disk or memory 
space. Image compression techniques are categorized into two main types namely Lossless and lossy.  Lossless compression such as 
Huffman coding, Arithmetic coding, Run Length coding, Entropy Encoding, and Lempel-Ziv algorithm allow the original image to 
be reconstructed exactly from the compressed image with low compression rate. On the other hand, lossy image compression can't 
be reconstructed exactly from the compressed image. There is some degradation on image quality.  
Compression ratio, quality of retrieved images and time complexity are the most important indicators for evaluating performances 
of image compression algorithm. Fractal Image Compression has generated much interest due to its promise of high compression 
ratios and also the advantages of very fast decompression. It is one of the lossy compression technique used in digital images. As the 
name indicates it is mainly based on the fractals. This approach is good for natural images and textures. In fractal coding, the image 
is divided into two sub-blocks with different size. One is called Range block (R) and the other is Domain block (D). R blocks do not 
overlap mutually covering the entire image while D blocks can overlap mutually and the length is twice of R blocks. We attempt to 
apply Grover’s QSA to FIC to improve the compression ratio. In particular, we represent both of domain blocks and range blocks as 
quantum states, then Grover’s QSA is used to search the most similar domain block for each range block. Experimental results are 
consistent with theoretical analyses which show that the proposed QAFIC can improve the compression ratio and maintain quality 
of retrieved images. 

II. MODULE 
Fractal Image Compression is the most advanced compression method and mostly used compression method to improve the 
compression ratio. We proposed the wavelet based fractal image compression to improve the compression ratio. So the first model is 
the fractal image compression. 

III. TECHNIQUES 
The proposed Quantum-Accelerated Fractal Image Compression which is briefly illustrated in Fig. 1 consists of three key steps first 
is partition and transformation second is quantum representation of classical image and  search optimal fractal code with Grover’s 
QSA. 

A. Partition and Transformation 
 Firstly, a given input image is partitioned into two kinds of pools of square blocks one is the range pool which is filled with non-
overlapping range blocks and the other one is the domain pool which is filled with overlapping domain blocks. All domain blocks 
are contracted into the same size with range blocks by a spatial contraction such as averaging 
four pixels to one pixel. 
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B. Quantum Representation of Classical Image 
 To make the Grover’s QSA effective in FIC, we represent both domain block and range block as quantum states.  

C. Search Optimal Fractal Code with Grover’s QSA 
Based on previous preparations, the best matching domain block for each range block can be searched by Grover’s QSA. In 
quantum scenario, the proximity of two states are measured by their quantum fidelity. In the proposed QAFIC, the best matching 
domain block for each range block is determined by maximizing their quantum fidelity. 

 
Fig. 1. A brief illustration of the proposed QAFIC 

IV.  EXPERIMENTAL RESULT 
The experimental results by using this technique are far better than earlier methods. The proposed QAFIC method is passed to 
improve the compression ratio with maintaining the good quality of retrieved images. Compression ratio (CR), quality of retrieved 
images, and time complexity are the most important indicators for evaluating performances of image compression algorithms. By 
using this method, we get compression ratio equls to 75 for 512*512 size image with good quality of retrieved image. 

                       
Fig. 3 – Input & Output images after implementation of FIC 
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Table 1- comparison of existing method with proposed method 

PARAMETERS REFERENCE 
PAPER 

PROPOSED 
METHOD 

Compression Ratio 17.54 75 

Techniques FIC using Range 
block size 

Quantum-
accelerated 

fractal image 
compression 

Image Size 512*512 512*512 

Tools MATLAB VHDL 

Types of Image Gray image Color image 

 
From this table we conclude that the compression ratio of fractal image compression is high as compared to existing methods. 
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VI. CONCLUSION 
Fractal image compression coding is a very attractive research area whose main characteristics is obtaining high compression ratio 
with good decoding image quality. Our proposal provides a new way to solve acceleration problems. Experimental results are also 
consistent with the theoretical deductions. Therefore the proposed QAFIC is more powerful than the other state-of-the-art FIC 
approaches in maintaining quality of retrieved images.  
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