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Introduction 

In this digital world, a large number of images has 
been processed, transmitted and stored daily. Hence 
we can say that in this present world image 
compression has a major role in image processing. 
Image compression helps in the reduction of 
transmission bandwidth and storage space. Two 
important types of image compression includes:-
lossy image compression and lossless image 
compression. Performance parameters like Peak 
Signal to Noise Ratio (PSNR) and Compression Ratio 
(CR) are high for lossy image compression because 
this method can compress an image to a greater 
extend when compared to the lossless image 
compression. But the disadvantage associated with 
this technique is that the reconstructed image 
consists of certain degradation. The reconstructed 
image quality will be high for lossless image 
compression. In medical field where data is critical 
lossless image compression is used. Because in these 
areas loss of data is not acceptable. in these 
applications importance is given to reconstructed 
image quality. 

Various methods for image compression have been 
proposed. Many of the existing technique for image 
compression used Discrete Cosine Transform. But 
DCT applied to a data for compression can provide 
information only in the frequency domain, where as 
when Discrete Wavelet Transform (DWT) is applied to 
a data for compression, both frequency related and 

time related information is obtained. Thus DWT gives 
better results for compression compared to DCT and 
Discrete Fourier Transforms (DFT). Self organizing 
map also plays a major role in image compression. 
Various disadvantages associated with vector 
quantization technique for image compression can 
be resolved by this self organizing map. A parallel 
lifting based 2d-DWT architecture with high memory 
and short critical path is presented by Yusong Hu et 
al., [1]. Maria E et al.,[2] presented the advantages of 
lift based DWT over convolution based DWT. Dinesh 
Sharma et al., [3] proposed an image compression 
method based on  kohonens SOM which is a type of 
artificial neural network and also it is mentioned that 
the only disadvantage associated with SOM is that 
training of SOM is a time consuming process. 
Amerijckx [4] et al., described about the relationship 
between input space and output space in SOM and 
also proved that SOM can provide better visual 
quality compared to other existing technique. A 
detailed study about SOM is described in [5] –[7]. 

In this paper a hybrid technique for image 
compression using self organizing map (which is a 
classification of artificial neural network) and 
different wavelet transformations has been 
proposed. Performance parameters like peak signal 
to noise ratio and compression ratio obtained using 
self organizing map and lifting based 9/7 DWT is 
then compared with the results obtained from SOM 
and other convolution DWTS like haar wavelet, 

Abstract 

In this paper image compression method based on self organizing map and different discrete wavelet 
transforms (both convolution based and lifting based) is being proposed. SOM helps in the generation 
of code vectors associated with the input data. Here image compression is achieved by compressing 
the index values and weight matrix obtained as an output from the self organizing map neural 
network. Performance parameters like Peak Signal to Noise Ratio (PSNR) and Compression Ratio (CR) 
for all the wavelets are calculated and analyzed. 

Keywords: —Self Organizing Map (SOM), Discrete Wavelet Transform (DWT), Peak Signal to Noise 
Ratio (PSNR), Compression ratio (CR). 



National Conference on Communication and Image Processing , Dept. of Electronics and Communication Engineering, T John Institute of 
Technology, Bangalore, Pub. By: International Journal of Sciecne, Engineering and Technology,  ISSN (O): 2348-4098 , ISSN (P): 2395-4752
  
daubchies wavelet, biorthogonal wavelet and coiflets 
wavelet. Remaining of this paper is organized as 
section II describes the proposed methodology, 
section III describes the result and analysis and 
section IV concludes the paper.  

PROPOSED METHODOLOGY 

In this method a hybrid method for image 
compression using Self Organizing Map and several 
wavelet transforms has been proposed. Self 
Organizing Map helps in the reconstruction of 
original data with lesser dimension. Thus using this 
approach image compression can be easily achieved. 
This approach also provides good PSNR and CR 
values. The reconstructed image quality will be very 
high for this particular method when compared with 
the existing techniques.  

The block diagram for the compression and 
reconstruction of the image is shown in figure 1 and 
2:  

 

Fig.1 Block diagram for image compression 

Discrete Wavelet Transform 

 Discrete Wavelet Transform (DWT) is an advanced 
image compression technique. Now a days in JPEG 
2000 and in almost all other image compression 
technique DWT is used instead of discrete cosine 
transformation. Two main types of image DWT 
include convolution based DWT and lifting based 
DWT. In the proposed approach also the weight 
matrix obtained from the self organizing map is 
applied with both lift DWT (9/7) and convolution 
wavelets (haar, daubechies, biorthogonal and 
coiflets) and compared. The advantage of lift DWT 

over conventional DWT is that the quality of the 
reconstructed image here is much better than the  

 

convolution wavelets. Also computational complexity 
is much lesser for lift scheme DWTS: 

Xe=X(2i)         (1) 

Xo=X(2i+1)     (2) 

Predict P1: D1(i)=Xo(i)+α[Xe(i)+Xe(i+1)]      (3) 

Update U1:S1(i)=Xe(i)+β[D1(i-1)+D1(i)]       (4) 

Predict P2:D2(i)=D1(i)+γ[S1(i)+S1(i+1)]       (5) 

Update U2:S2(i)=S1(i)+δ[D2(i-1)+D2(i)]       (6) 

α=-1.506134342 

β=-0.0529801185 

γ=0.882911076 

δ=-0.443506852 

k=1.99604398 

yH(i)=1/k *D2(i)      (7) 

yL(i)=k*S2(i)           (8) 

Self organizing Map 
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 Self organizing maps are artificial neural networks. 
SOM consists of neurons placed in the nodes of the 
lattice. It is an unsupervised learning technique to 
convert  incoming data of higher dimension to lower 
dimension map. In that way compression of the data 
is achieved using self organizing map. In this 
proposed approach also the role of SOM in image 
compression is to convert higher dimensional code 
vector in to lower dimensional weight matrix. This is 
done by mapping the input vector to the nodes in 
SOM having closest weight vector. This particular 
neuron is called Best Matching unit.   

Implementation 

A gray scale image of size 256x256 is divided in to 
4X4 sub blocks and then converted in to 16x4096 
vectors. These vectors are then trained using SOM 
neural network to construct index values and weight 
matrix. The dimension of the weight matrix is much 
less than the input vector dimension. The indices are 
then arithmetically coded and stored.  DWT is then 
applied to the weight matrix to get the 
approximation and detailed coefficients. The 
different sub band coefficients are then coded, 
quantised and then stored. In this approach discrete 
wavelet transformations with different wavelets has 
been tried. This is done to compare the results and 
find which wavelet when combined with self 
organizing map can provide better PSNR and CR 
values.  

IV. Results and Analysis  

  Different images like lena, cameraman, pepper and 
mandrill are compressed and reconstructed using 
this approach. PSNR and CR for these images using 
SOM and different wavelets are listed in the table 
below 

Table 1:PSNR values for different images obtained from 
different methods 

 

 

 

Table 2: CR values for different images obtained from 
different methods 

 

Fig 4 Cameraman original image and reconstructed images 
using SOM and different wavelets 

 

Fig 5 Lena original image and reconstructed image 
obtained using SOM and different wavelets. 
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Fig 6 Pepper original image and reconstructed images 
obtained using SOM and different wavelets 

 

Fig 7 . Mandrill original image and reconstructed images 
using SOM and different wavelets.  

Thus analyzing the tables above we can see that the 
best compression ratio is obtained for self organizing 
map combined with lifting 9/7 DWT. For this higher 
compression ratio the peak signal to noise ratio is 
also high. Peak signal to noise ratio is almost equal 
to that obtained from other conventional wavelets. 

CONCLUSION  

A hybrid technique for image compression using self 
organizing map and different wavelet 
transformations is proposed here. This is mainly 
based on the idea that the self organizing map helps 
in the generation of code vectors corresponding to 
the input data. The dimension of the code vectors 
will be very much less than that of the input data 
vector.  Thus SOM helps in compression of the 
image. SOM is then clubbed with different wavelets, 
that is both convolution and lifting based and 
verified that the better compression ratio is obtained 
when lift 9/7 DWT is used. Reconstructed image 
quality will be good for this particular technique. 
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