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Image Compression using Haar Wavelet Transform 

and Huffman Coding 

Sindhu M S, Dr. Bharathi.S.H 

Abstract— In modern sciences there are several method of image 

compression techniques are exist. Huge amount of data must be 

sent and stored efficiently and effectively, the aim of image 

compression is to scale back the size and form of image without 

degrading the quality retrieving the back the original image. the 

best Haar moving ridge transform, it's the foremost simplest 

among separate wavelet remodel [DWT] is mistreatment. 

Together with Haar moving ridge remodel laborious thresholding 

has been applied to a picture. Later Run Length Entropy 

committal to writing has been adopted. The standard of the 

retrieved image is elevated by a parameter CR [Compression 

ratio] together with PSNR [Peak signal to noise ratio], image 

quality, mistreatment less information measure. 

 
Index Terms—discrete cosine transform (DCT), Haar wavelet 

transform (HWT), Hard thresholding (HT), Run length encoding. 

I. INTRODUCTION 

mage compression is that the art of science of representing 

the data in compact kind. formula will employed in these 

common place to scale back the no of bits needed to represent 

a picture or video sequence.as a lot of and a lot of knowledge 

is compressed the a lot of no of knowledge is keep. For a 

transportable real time system the advancement in technology. 

television (High Definition Television) satellite 

communication, High Definition set prime box, mobile 

communication, underground ocean communication, 

knowledge storage for music show some vital record, laptop, 

tablets place all this technology in an exceedingly nice 

challenge for compression or storage or to send the 

information. rate of atomic number 24 (compression ratio) will 

increase leading to the decreasing within the PSNR (peak 

signal to noise ratio). a picture is binary illustration visual 

media and it will be keep in electrical kind. the fundamental 

plan of digital image as Associate in Nursing array of range, 

it's representing in matrix kind. The every part within the 

matrix contains small squares referred to as pixels. Every 

Pixels area unit represents a full range from 0(white) to 

255(black).basically compression theme area unit divided into 

a pair of broad Classes. 

(1) lossless compression formula conjointly called entropy 

cryptography (2) lossy compression formula In lossless 
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compression the output ‘y’ is a dead ringer for input ‘x’ there's 

no distinction between the input and also the output no loss of 

data. just in case of lossy compression there's the distinction 

between the  output ‘y’ and also the input ‘x’ there's loss of 

data. however compared to lossless , lossy give the a lot of 

higher compression. sometimes lossy compression technique 

is most popular. discrete Fourier transforms (DFT) and 

discrete cosine transforms (DCT) area unit the two kind of 

transform secret writing technique, DCT is typically desirable 

in most of the cases. The DCT is applied to a picture once  

that quantization  by employing a quantization table the 

quantity constant area unit organized in an exceedingly zigzag 

sequence wherever the low frequency non zero constant 

sequence area unit placed before the high frequency part. the 

coding   is depends on the quantity DCT constant betting on it 

applied math characteristics. the wave let based mostly image 

is last developed it had been planned within the year 1909 by a 

man of science Alfred Haar. The moving ridge remodel will 

apply any no of times as attainable. As a result it achieves a lot 

of compression magnitude relation. It overcome the 

disadvantage of DCT just in case if aliasing etc. 

The rest of this paper is given as follows. Section II contain 

compression algorithm. Section III literature survey.  

 

II. JPEG COMPRESSION RULE 

1. The image is split into 8*8 block of pixels. 

2. DCT is applied to all or any blocks, from left to Right 

and from high to bottom. 

3. Every block is compressed by quantization. 

4. The compressed block of original image is keep in an 

exceedingly considerably reduced quantity of area. 

5. Image is retrieved once needed by decompression 

victimization IDCT (Inversion discrete cosine 

Transform) 

III. LITERATURE SURVEY 

Amritpal Singh, V.P. Singh [1] In this paper image 

compression reduces the size of the bytes without degrading 

the quality of the image. Reduces the size may results  the 

more number of data will be stored in the given amount of 

memory. Kamrul Hasan Talukder and Koichi Harada [2] here 

In this paper they are used wavelet transform as a base 

function of the image compression. And found the quality of 

the image. They have used Haar wavelet transform as a base 

I 
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function. In this paper for quality analysis they have used 

compression ratio and peak signal to noise ratio.  

Nidhi Sethi, Ram Krishna, Prof .R.P. Arora [4] in this paper  

sub band–coding system and quite successful in image and 

speech compression. In this paper they have implemented 

HAAR Wavelet Transform is implemented. The quantization 

in Haar wavelets is done by dividing the image matrix values 

into blocks and taking mean of the pixel. 

IV. BACK GROUND OF COMPRESSION  

Before going to look in detail of compression, first we 

present the back ground of compression, which include 

principal of image compression, classification of image 

compression, general image compression and wavelets for 

image compression. 

A. Principles of Image Compression 

Very common characteristics of most the images is that the 

neighboring pixels are highly correlated therefore it contain 

highly redundant information. The number of bits used to 

represent the image can be minimized by removing redundant 

information. There are three type of redundancies listed as (i) 

spatial redundancy (ii) spectral redundancy and (iii) temporal 

redundancy. 

B. Classification of image compression 

There are two way of classification are listed below. 

Lossless v/s lossy compression: In lossless compression 

technique, the reconstructed image and the original image are 

identical to each other. There is no much loss in the 

information. Both images are similar. This type of 

compression is mostly preferable in medical imaging and 

technical drawings. In lossy compression scheme the 

reconstructed image allow more degradation in the image, 

there is more loss in the information. This method achieves 

more compression ratio. This compression technique is mostly 

used in natural images in sending and receiving of images and 

downloading of images in net.    

Predictive v/s transforms coding: In predictive coding the 

information is already sent or already exists is used to predict 

the feature next value and it is coded difference. It is done in 

spatial domain. It is easy to implement and ready to adapt to 

image characteristics. Differential pulse code modulation 

(DPCM) is example for predictive coding. In transform 

domain, first it transforms the image from spatial domain to 

other domain using well known transform. This method 

provides the greater compression compare to predictive 

coding. And it is greater computationally expensive method. 

C. General image compression 

A general block diagram of image compression is as shown in 

the fig.1 basically it involves three major blocks such as (a) 

transform block (b) quantization (c) entropy encoder. We are 

going to discuss all the blocks in detail. 

 

Transform block: 

Different types of linear transform are introduced such as like 

discrete Fourier transforms (DFT), discrete cosine transforms 

(DCT), discrete wavelet transforms (DWT) etc. Each one as 

own properties merits and demerits. 

 

Quantization: 

 It reduces the accuracy of the transformed output in 

accordance with the some fidelity criteria. It reduces the psych 

visual redundancies of the input images. Mainly two types of 

quantizer namely scalar quantizer and vector quantizer. A 

scalar quantizer partitions the input signal into small interval 

of time. If it is equally spaced between intervals of time then it 

is called as uniform scalar quantizer, otherwise it is non-

uniform scalar quantization. Lloyd-max quantizer is the 

popular non-uniform scalar quantizer. Vector quantization 

(VQ) technique is the extension of the scalar quantization to 

multiple dimensions. 

 

i/p 

 

 

 
Fig.1: general block diagram of image compression 

Entropy encoding 

This method involves additional more compression by 

encoding the quantized DCT matrix. this step involve two 

steps first it converts the zigzag sequence  of quantized output 

into intermediate sequence of symbols. Most commonly used 

entropy encoder is Huffman coding, arithmetic coding run 

length encoder etc. 

D. Wavelet for image compression 

Wavelet transform elaborate in both spatial correlation and 

frequency correlation of input data by transition and 

expending of mother wavelet of input data. The main 

importantly wavelet transform is basically is used for multi 

resolution system analysis. Thus the DWT obtain by 1D 

DWT. We will get scaling function and the wavelet function. 

Scaling function is obtain by multiplying two 1D DWT scaling 

factor. Wavelet function is going to get by multiplying two 

wavelet functions or it is obtain by multiplying one scaling 

function and wavelet function. In 2D, there exist in three 

wavelet function of scan detail in horizontal, vertical and 

diagonal direction. It can be represented as four channels 

perfect reconstruction as shown in fig.2.each filter is sub split 

in to two filters low pass and high pass filter for decomposed 

into horizontal and vertical components. By using this image 

is decomposed into four bands. There exist three types of 

detail image for each resolution: horizontal (HL), vertical 

(LH), and diagonal (HH). The operations can be repeated on 

the low low (LL) band low high (LH), high low (HL), high 

high (HH) using the second stage of identical filter bank. 

Transform 

block 

Quantizatio

n 

Entropy 

Encoding 
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Thus, a typical 2D DWT, used in image compression, the 

structure of wavelet decomposition is as shown in fig.3. 

 

           
Fig.2: single stage in 2D DWT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                    Fig.3: wavelet decomposition 

V. EXISTING METHOD/PROPOSED METHOD        

A. Existing method 

The block diagram of existing method given below 

ORIGINAL IMAGE 

 

 

 

 
Fig.4: block diagram of existing mothod 

algorithum for existing method 

1. l. Take the Original Image.  

2. Divide into 8x8 matrices  

3. DCT is applied onto all of the 8x8 sample matrices   

4. The output is quantized  

5. Quantized output is operated on by Entropy Encoding 

consisting of zigzag scan and the Huffman coding. 

In both the method before going to proceed the original image 

256x256 is sub divided into 8x8 matrix. The DCT is applied 

to whole 8x8 matrixes which convert the input image from 

time domain into frequency domain. DCT is Fourier based 

transform, finite sequence of image data point the sum of the 

cosine function oscillating at different frequency. The discrete 

cosine transform converts the image in to digital format. The 

top left most coefficients is called as DC coefficients and rests 

of all coefficients are called AC coefficients.  

The mathematical representation of DCT is obtained by 

following equation. 

 

 
After DCT is applied to the 8x8 matrix the value is quantized 

by using the standard quantization table. The 64 coefficients is 

DCT matrics are all quantized by 64 coeffiients by using 

standard quantized matrix. quantization reduces the number of 

bits needed to encode. The entropy encoding is involves two 

steps in first step converts the zigzag sequence into 

intermidate sequence of symbols is shown in fig.5. second 

steps convert the symbl into data stream. The AC coefficient 

of each element is encoded by using run length encoding and 

huffman coding. The run length encoding is the standard 

coding technique. Which counts the no of conservative runs of  

zeros represented as RUN and the non zero coefficients are 

represented as LEVEL. 

 
 

Fig.5: zigzag sequence 

Huffman coding is the lossless type of compression technique, 

It requires one or more set of Huffman code table. that table is 

needed to decompose the image. The Huffman table is 

predefined which is used as a default application. 

 

B. Proposed method  

The block diagram of proposed method is given fig.6. 

 

8X8 Block  

 

 

 

 

Fig.6: block diagram of proposed method. 

 

Algorithm of proposed method  
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1. l. Take the Original Image.  

2. Divide into 8x8 matrices  

3. Haar Wavelet Transform applied into one of the 8x8                  

sample matrices  

4. Quantized is adopted on the output  

5. Quantized output is operated on by entropy encoding 

consist of zigzag scan and Huffman coding.  

 

Compression ratio (CR) is the ratio between the size of 

compressed data to the size of uncompressed data.  

CR=Size of Compressed Data / Size of Uncompressed Data. 

 

As the compressed data size is less than that of the original 

data, CR is a fraction. Moreover smaller the compression ratio 

more data are compressed to be transported in less amount of 

time and the system becomes more efficient. As discussed 

earlier , more compressed data may lose some information of 

the original image. To overcome this drawback authors 

validate the proposed scheme with PSNR (Peak Signal to 

Noise Ratio). PSNR is the ratio between maximum possible 

power of image to that of corrupt noise. PSNR of both the 

schemes have been calculated. 

 

Peak signal to noise ratio (PSNR) is easily defined as mean 

square error (MSE). It is the difference between the noise free 

image and the noisy image.  

The mean square error is given it as 

 

 

The PSNR (in dB) is defined as: 

 
 

Experimental results:  

 

SL.N

O 
Method 

Compres

sion 

ratio 

PSNR(d

B) 

Memory 

Size 

before 

compress

ion 

Memory 

Size 

After 

compress

ion 

1 

Method 1 

using 

(DCT) 

 

22.538 

 

26.88 

 

245KB 

 

10.8KB 

2 

Method 

2 using 

(HWT) 

 

9.8714 

 

50.61 

 

245KB 

 

10.1KB 

 

ORIGNAL IMAGE 

 

 
Compressed image (method 1) 

 
Compressed image (method 2) 

 
 

VI. CONCLUSION 

Here we compress image by using HWT and Huffman coding. 

Both compression methods used here are simple, less complex 

computationally and also more efficient in appropriately of 

time performance. And it presents quality measurement of the 

image which is compressed. In quality of image will be 

studied. The performance can be further improved by using 

other wavelet transform such as orthogonal wavelet. 
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