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Introduction 

Image compression is important for many applications that 

involve large data storage, transmission and retrieval. Image 

compression is nothing but reducing the amount of data required 

to represent an image.  

Original images need huge storage capacity. Image 

compression technique is use to reduce redundancy in image. 

The reduction of file size allows more images to be stored in a 

limited memory space.  

To analyze the parameters of image compression PSNR and 

CR is important parameters.  It gives synthetic performance of 

the compression of images.  

Image is a 2 Dimensional signal represented by Digital 

system. Normally Image taken from the camera is in the analog 

form. However for processing, transmitting and storage, images 

are converted in to digital form. A Digital Image is basically 2- 

Dimensional array of pixels. Basically compressing an image is 

different from compressing digital data.  

Traditional image compression techniques have been 

designed to exploit the statistical redundancy present within real 

world images. The discrete cosine transforms (DCT), DPCM, 

and the entropy coding of Subband images are examples of this 

statistical approach. Removing redundancy can only give a 

limited amount of compression, to achieve high ratios; some of 

non-redundant information must be removed. 

Mean Square Error  

MSE is a risk function, corresponding to the expected value 

of the squared error loss or quadratic loss. The  average  of  the  

square  of  the difference  between  the  desired  response  and  

the  actual  system  output.  

MSE =    

Where m x n is the size of the image and I(X,Y) is the original 

input image and I‟(X‟,Y‟) is the compressed image.  

Peak Signal to Noise Ratio 

 PSNR is an approximation to human perception of reconstru

ction quality. PSNR defined the ratio of maximum possible 

power and the power of corrupting noise in an image.  

 A higher PSNR indicates higher quality of reconstruction. 

PSNR can be expressed in terms of the logarithmic decibel 

scale. The PSNR is defined as-    

PSNR =   20 * log10 (255 / sqrt (MSE) 

True Color Images 

True color is the specification of the color of a pixel on a 

display screen using a 24-bit value, which allows the possibility 

of up to 16,777,216 possible colors. A pixel‟s color is defined by 

number of bits usually called as bit depth. True color images 

have 24-bit to represent three RGB colors which use to represent 

and store image information like colors, hues, shades.
 
  

Process of Image Compression    

Fig. 1 describes the fundamental steps of an image 

Compression system. The image compression system consists 

two basic structural blocks: an encoder and a decoder. Encoder 

creates some symbols from the input data to represent the image. 

Image fˆ (x, y) represent an approximation of the input data that 

results from compressing and subsequently decompressing the 

input image.  

 
Fig 1. Basic steps in an image compression system 

The formula of compression ratio is following:                        

CR = n1/n2       

Where n1 represent the bits of information carrying in the 

original image and n2 denote the bits of information carrying in 
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the compressed image respectively. A compression ratio of 10:1 

denotes that the original image has 10 information bits for every 

1 bit in the compressed image. 

Principle and Process of Wavelet Transform 

Wavelets are local in time and scale and generally have an 

irregular shape. A wavelet waveform has limited duration and an 

average value of zero. Some wavelets show a property ideal for 

compact signal representation called orthogonality.  

This property can fix the problem of over representation. A 

wavelet transform can decompose a signal into component 

wavelets and scaled representations of the original mother 

wavelet. Once this is done the coefficients of the wavelets can 

be decimated to remove some of the details. Small Wavelets are 

able to separate the fine details in a signal, while large wavelets 

can recognize the coarse details.  

A wavelet function Ψ(t) has two main properties,  

                  
That is, the function is oscillatory or has wavy appearance. 

             
That is, the most of the energy in Ψ(t) is confined to a finite 

duration.   

2d Discrete Wavelet Transform 

The 2D wavelet transform uses the „mother wavelet 

transform‟ technique but needs an extra step at each level of 

decomposition. The 2-D DWT is carried out by applying the 1-D 

DWT in both the horizontal and the vertical direction of the 

image. 2D images are generally matrices with N rows and M 

columns. Any type of decomposition of an image into wavelets 

involves a pair of waveforms- 

1. One  to  represent  the  high  frequency corresponding  to  the  

detailed  part  of  the image (wavelet function). 

2. One for low frequency or smooth parts of an image (scaling 

function). 

The horizontal data of image is filtered during each level of 

decomposition, and then the approximation and information 

produced from this are filtered on columns. In each step the 

approximation, the vertical, the horizontal and the diagonal 

types of details of images are obtained. Multiplication of scaling 

function (φ(x, y)) and wavelet functions (Ψ(x, y)) provide the 

wavelet function in 2D discrete wavelet transform. We get 

following four details of image after first level of 

decomposition, 

Approximate details – Ψ (x, y) = φ(x) φ(y)  

Horizontal details – Ψ (x, y) = φ(x) Ψ (y)  

Vertical details – Ψ (x, y) = Ψ (x) φ(y)  

Diagonal details –   Ψ (x, y) = Ψ (x) Ψ (y) 

The  approximation  details  can  then  be  put through  a  

filter  bank,  and  this  is  repeated  until  the required  level  of  

decomposition  has  been  reached. The  filtering  step  is  

followed  by  a  sub-sampling operation  that  decreases  the  

resolution  from  one transformation  level  to  the other. 

After  applying  the 2-D  filler  bank  at  a  given  level  n,  

the  detail coefficients are output, while the whole filter bank is 

applied again upon the approximation image until the desired 

maximum resolution is achieved. Fig.1 shows wavelet filter 

decomposition. The sub-bands are labeled by using the 

following notations, L Ln represents the approximation image 

nth level of decomposition, resulting from low pass filtering in 

the vertical and horizontal both directions.   

1. LHn represents the horizontal details at nth level of 

decomposition and obtained from horizontal low-pass filtering 

and vertical high-pass filtering.  

2. HLn represents the extracted vertical Details/edges, at nth 

level  of decomposition and obtained from vertical low-pass 

filtering and horizontal high-pass filtering. 

3. HHn represents the diagonal details at nth Level of 

decomposition and obtained from High pass filtering in both 

directions. 

 
Fig 2. Wavelet Filter Decomposition 

Methodology 

 
Flow chart of true compression using GUI model 

Result & Discussion 

True image compression using GUI can be done through 

Simulink library. Here firstly choose the true color images and 

then perform the image compression process in wavelet toolbox. 

The following image compression results perform the 
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comparison between SPIHT, EZW and STW wavelet methods. 

Each method has his own specification. Here is the tables which 

show the difference between each method. Following 

experimental result show that STW method gives the better 

PSNR (55.02) and MSE (0.2046) value while EZW method 

provides the better compression ratio (11.94%). 

 
Fig 3.  Original image 

 
Fig 4. Compressed image by EZW method 

 
Fig 5. Compressed image by STW method 

 
Fig 6. Compressed image by SPIHT method 

Table for Result Comparison 
 STW SPIHT EZW 

MSE 0.2046 26.85 17.36 

PSNR 55.02 33.84 35.74s 

CR 3.89% 7.85% 11.94% 

Conclusion 

In This paper various schemes for true image compression 

algorithm based on graphical user interface was put forward, the 

steps of algorithm and characteristic of 2D wavelet transform are 

summarized. Simulation results indicate true image compression 

based on 2D wavelet transform could retain more information of 

image.  
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