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ABSTRACT 

Nowadays, the size of storage media increases day by day. Although the largest capacity of hard disk is about 

two Terabytes, it is not enough large if we storage a image, audio and video file without compressing it. We live 

in a digital information society. Exchange of information is a means of knowledge sharing which is vital for the 

progress of mankind. In this paper analysis of image compression methods is measured by MSE and PSNR with 

AWGN are used as wireless channel for transmission of image on wireless medium with QPSK modulation. 

Performance of these systems is measured by SER and BER plot with respect to SNR. 
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INTRODUCTION 

Image compression is an important field of research that has been studied for nearly three decades now. 

Compression of images has numerous applications in diverse areas such as high definition television, 

videophones, medical imaging, on-line product catalogs and other multimedia applications. Another important 

application is browsing, where the focus is on getting high compression. For many years, the most popular 

image compression technique was based on the discrete cosine transform (DCT). 

A. Discrete Wavelet Transform (DWT)   

Discrete Wavelet Transform (DWT) is broadly considered as an efficient approach to replace FFT in the 

conventional OFDM systems due to its better time-frequency localization, bit error rate improvement, 

interference minimization, improvement in bandwidth efficiency and many more advantages. Moreover, 

Convolution codes are used in DWT based OFDM system which improves the bit error rate performance of the 

system. In communication systems, when the signal is transmitted over the channel, noise and unwanted 

interferences are introduced which leads to the distortion of transmitted signal. Hence, error control coding 

techniques are used to mitigate the effect of such channel distortions. Concept of image compression Image 

compression techniques are based on reduction of the number of bits required to store or transmit images 

without any or less loss of information. The main basis of the reduction process is the removal of redundant data 

or bits. Data redundancy is the major issue in digital image compression. For data compression, we reduce the 

number of bits required to represent a given quantity of information. In most digital images, the neighboring 

pixels are correlated each other so it have redundant information. The most task then is to find less correlated 

pixels representation of the image. If the number of information carrying units in two data sets that represent the 

same information respectively is denoted by n1 and n2, then the compression ratio (CR) is expressed by 

following formula:  

                                                              𝐶𝑅 =  
𝑛1

𝑛2
            (1) 

In this case, relative data redundancy also called 𝑅𝐷 of the first data set can be defined as follows:  

              𝑅𝐷 = 1 −
1

𝐶𝑅
                                                       (2) 

When 𝑛2 = 𝑛, then  𝐶𝑅 = 1and hence 𝑅𝐷 = 0 .Value of zero 𝑅𝐷 showing, representation of the no redundant 

data from information contain.  
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When   𝑛2 ≪ 𝑛1 then 𝐶𝑅−> ∞ and hence  𝑅𝐷−> 1. It implies significant compression and highly redundant 

data.   

When  𝑛2 ≪ 𝑛1  then 𝐶𝑅−> 0  and hence 𝑅𝐷−> ∞. In this case, the second data set have more data than the 

original representation. 

B.  Image Coder  

A typical lossy image compression system shown in figure 1, consist of three closely connected components: (a) 

Source Encoder/Linear Transforms/input (b) Quantize (c) Entropy Encoder [2]. These three basic steps are:  

 
Fig. 1: Typical Image Coder 

Transformation:- The discrete wavelet transform cuts the image into blocks of 64 pixels (8 × 8) and processes 

each block independently, shifting and simplifying the colors so that there is less information to encode.  

Encoding:- The reduced coefficients are then encoded. Entropy encoding that finds the optimal system of 

encoding based on the relative frequency of each character. It also compresses the quantized values loss lessly to 

give better overall compression. Commonly used entropy encoders are the Arithmetic encoder and the Huffman  

encoder, for applications require fast process, simple run-length coding has very effective. Quantize and 

encoding are necessary well designed to get best possible compression [10]. 

Quantization:- The values in each block are then divided by a quantization coefficient. This is the compression 

step where information loss occurs. Pixels are changed only in relation to the other pixels within their block. So 

a Quantizer reduces the no. of bits needed to store the transformed coefficients by reduce the precision of those 

values. This is a many-to-one mapping. So it’s a lossy procedure and in an encoder, it is the main source of 

compression. On the basis of each individual coefficient, and group of coefficients, quantization is known as 

Scalar Quantization (SQ) and Vector Quantization (VQ) respectively. Both, uniform and non-uniform type 

quantizer is used depending on problem at hand. 

SIMULATION BLOCK   

The simulation model can be divided into three sections:  (1) Compression of image by Haar and Db2 Wavelet 

transform separated, De-noising, that Compressed image by Wiener and Median filter separately. (2) 

Transmission of data on wireless AWGN and Flat fading channel separately on QPSK modulation separately. 
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Fig. 2: Block diagram of proposed methodology 

SIMULATION RESULT 

The simulation result presented in the thesis focuses mainly on Compression ratio, PSNR and MSE which 

typically affects the picture quality. Most of the times as researchers go on increasing the compression ratio the 

quality of the resulting image use to go down. for the proposed technique, test image “Cameraman.tif” size (256 

and 512). The Results are shown in a quality measures such as PSNR and MSE for decompressed 

“Cameraman.tif” image are calculated and compared.  Figure 4 and 5 show the BER and SER performance of 

proposed scheme, in the figure 3, shows the A. Original image, B. Compressed image and C.  De-compressed 

image 

 

Fig. 3:  A. Original image, B. Compressed image and C. De-compressed image 

 

A. Simulation analysis of AWGN with QPSK Modulation 

 
Fig. 4: AWGN of QPSK in Haar with median filter 

 

B. Performance of Db-2 Transform with median filter 
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Fig. 5: AWGN of QPSK in Db-2 with median filter 

CONCLUSION 

Image compression techniques are the most apprehensive topics in today’s high-tech environment. Image 

compression has been the key technology for transmitting massive amount of real-time image data via limited 

bandwidth channels. The data are in the form of graphics, audio, video and image. These types of data have to 

be compressed during the transmission process. 

The performance output plotted between BER verses SNR for QPSK modulation techniques with Channel 

AWGN using Median filter. From the simulation results, we find that that if we increase SNR value, BER 

performance is improved. Simulation result shows BER v/s SNR in figure 4, for AWGN of QPSK in Haar with 

median filter at SNR up to 10dB. So, Best BER & SER is at point of 4.873 ∗ 10−6 𝑎𝑛𝑑 9.735 ∗ 10−6 and 

respectively at SNR of 10 dB. Simulation result shows BER v/s SNR in figure 5, for AWGN of QPSK in Db2 

with median filter at SNR up-to 10 dB. So, Best BER is 3.8721 ∗ 10−6 𝑎𝑛𝑑 7.7445 ∗ 10−6  respectively at 

SNR of 10 dB. 
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