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Abstract---In this paper image compression of gray scale 

images is done with the utilisation of extreme mathematical 

concepts like self organising map along with the discrete 

wavelet transform. The self organising map and discrete 

wavelet transforms are used in a proper sequence as the self 

organising map is applied for obtaining the index value and 

code vector, while the latter is applied further on the code 

vector. The use of both of these methods leads to a good 

compression ratio and great peak to signal noise ratio. 

Vector quantization and discrete wavelet transform 

techniques cause’s losses in the compression that is why size 

of the image is reduced so that the images compressed can 

be accepted. 
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I. INTRODUCTION 

Image compression is the technique which helps us to 

maximize the relevance and abundance of the data of the 

image in order to get better efficiency while transmitting 

data. The compression of file size allows more images to 

store more number of data or images in a given amount of 

space. Image   

Compression may cause losses or it can be lossless 

if done with the proper techniques. For various purposes like 

medical imaging, technical drawings,  clip art, or comics 

lossless compression is preferred, because when lossy 

compressions are used at low bit rates they may cause 

artifacts in compressions. In natural images like 

photographs, in which losses are not given a great 

consideration, lossy methods of image compression can be 

used. In such cases lossy methods are of great importance 

for achieving a high reduction in bit rate. The compression 

that results into negotiable differences is called as visual 

lossless.  

II. IMAGE PROCESSING 

An image is an articulous fact that describes a two-

dimensional picture which has a physical appearance same 

as that of physical object or a person. 

The most requirements for image processing of images is 

that the images be available in digitized form, that is, arrays 

of finite length binary words. For digitization, the given 

Image is sampled on a discrete grid and each sample or pixel 

is quantized using a finite number of bits. The digitized 

image is processed by a computer. To display a digital 

image, it is first converted into analog signal, which is 

scanned onto a display. 

III. IMAGE ENHANCEMENT 

Image enhancement is among the simplest and most 

appealing areas of digital image processing. Basically, the 

idea behind 

An enhancement technique is to bring out detail 

that is obscured, or simply to highlight certain features of 

interest in an image. Such as, changing brightness & 

contrast etc. 

 
Fig.1: Fundamental steps in digital image processing. 

IV. JUSTIFICATION OF THE PROPOSED WORK 

The explosive growth of the data to be stored and 

transmitted in real world applications has been the driving 

force behind the need of developing algorithms and 

techniques for data compression in particular image 

compression. Neural network area under research and 

utilized in wide variety of applications including image 

compression. Similarly wavelet transform has also formed 

the basis of numerous applications and image compression 

in particular. 

V. SELF ORGANISING MAP 

A self-organizing map consists of components called nodes 

or neurons. Associated with each node is a weight vector of 

the same dimension as the input data vectors and a position 

in the map space. The usual arrangement of nodes is a two-

dimensional regular spacing in a  hexagonal or  rectangular 

grid. The self-organizing map describes a mapping from a 

higher dimensional input space to a lower dimensional map 

space. The procedure for placing a vector from data space 

onto the map is to find the node with the closest (smallest 

distance metric) weight vector to the data space vector. 

VI. DISCRETE WAVELET TRANSFORM 

The discrete wavelet transform (DWT) is an implementation 

of the wavelet transform using a discrete set of the wavelet 

scales and translations obeying some defined rules. In other 

words, this transform decomposes the signal into mutually 

http://en.wikipedia.org/wiki/Clip_art
http://en.wikipedia.org/wiki/Hexagonal
http://en.wikipedia.org/wiki/Rectangular
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orthogonal set of wavelets, which is the main difference 

from the continuous wavelet transform (CWT), or its 

implementation for the discrete time series sometimes called 

discrete-time continuous wavelet transform (DT-CWT). 

VII. RESULT ANALYSIS 

The performance of the model is tested over various test 

images. Haar wavelet has been chosen as it has the 

advantages such as best performance in terms of 

computation time, memory efficiency. Many strategies were 

tested such as change in number if input neurons, change of 

number of neurons in the Kohonen layer, analyzing and 

deciding the number of detailed coefficients to skip without 

storing them. It has been decided after many trials that this 

method could be applied using SOM with 16 input neurons, 

16x16 neurons in Kohonen layer. All the detailed 

coefficients are not stored as they contain less important 

information when DWT is applied over the code vector. 

Method PSNR BPP 

Hierarchical partition (Efstratiadis)[37] 32.00 0.6500 

SOFM and cdf (Annadurai and Saro) 28.91 2.0000 

RWS with L2-SOM (Laha)[38] 28.47 0.2186 

Linked significant tree (Muzaffar and 

Choi)[39] 31.87 0.5000 

SPIHT (Chopade and Ghatol)[40] 32.52 0.2000 

SOM and DWT 34.07 0.5649 

Table. 1: Result Analysis 

VIII.  RESULT ANALYSIS OVER VARIOUS IMAGES 

PSNR is most commonly used to measure the quality of 

reconstruction of lossy compression codecs (e.g., for image 

compression). The signal in this case is the original data, 

and the noise is the error introduced by compression. When 

comparing compression codecs, PSNR is an approximation 

to human perception of reconstruction quality. Although a 

higher PSNR generally indicates that the reconstruction is of 

higher quality, in some cases it may not. One has to be 

extremely careful with the range of validity of this metric; it 

is only conclusively valid when it is used to compare results 

from the same codec (or codec type) and same content. 

IX. CONCLUSION 

The method for compressing images using a hybrid of SOM 

neural network and wavelet transform and implemented 

successfully over 256x256 gray scale images. Novelty of 

this hybrid work is applying DWT on the code vector 

obtained from SOM after vector quantization and storing 

only the approximation coefficients. This algorithm method 

was tested over images of different sizes and observed that 

compression and decompression are performed well. 

Considerable reduction in the file size is achieved. Both 

Vector Quantization using SOM and wavelet transform are 

lossy compression techniques. The size of the image file is 

reduced to a considerable extent and the decompressed 

images are visually acceptable. Since the compressed binary 

file contains the indexes and LL components of the code 

vectors, the size of the file is reduced and reconstruction is 

faster when compared with compression. The experimental 

results obtained from this technique reveals that this hybrid 

method leads to improved performance measures namely 

Peak signal to noise ratio and bits per pixel over existing 

techniques. The PSNR values are greater than 30 showing 

that the decompressed images are acceptable. 
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