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Abstract— Recently the developing hybrid method for 

useful image compression has expanded enormous fame 

among researchers.  The different image compression 

techniques used in this paper. Image compression is nothing 

but reduce the size of graphics file without compressing on 

its quality. This paper represents a proposed system for 

medical image compression based on hybrid compression 

technique (DWT and DCT). In Medical fields, compression 

is needed used for big data storage as well as data transfer 

for diagnosis. Various compression techniques where used 

in medical progression. The objective is to achieve advanced 

compression rate by applying dissimilar compression 

thresholds for the wavelet coefficients of each DWT 

band(LL and HH) while DCT transform is applied on(HL 

and LH) bands with preserving the quality of reconstructed 

medical image. The engaged coefficients are quantized by 

using adaptive quantization according to the type of 

transformation. Quadtree partitioning of variable block sizes 

with polynomial approximation for lossy image 

compression. Experimental results show that the coding 

performance can be significantly improved by the hybrid 

algorithm. 

Key words: Image Compression, Hybrid scheme DWT, 

DCT, Huffman encoding, Quadtree 

I. INTRODUCTION 

Image Compression technique is nothing but to reduce the 

quantity of data used to signify a file, image or video 

content devoid of excessively reducing the quality of the 

original data [1]. tyImage compression is the claim of data 

compression on digital images. The major reason of image 

compression is to decrease the redundancy plus irrelevancy 

present in the image, so that it can be stored as well as 

transferred efficiently [2]. The compressed image is 

represented by less number of bits compared to original. 

Thus, the essential storage size will be reduced, as a result 

maximum images can be stored and it can transferred in 

faster way to save the time, transmission bandwidth.[3] 

For efficient storage and transmission the 

compression of images plays a vital role in medical field. 

There are many types of medical image compression 

techniques are available. Various techniques uses in altered 

image like X-ray angiograms(XA), magnetic resonance 

image (MRI), etc[4]. Compression is achieved by the 

removal of one or more of three basic redundancies: 

1) Coding redundancy, which is there when less than 

optimal (i.e. the smallest length) code words are used.  

2) Interpixel redundancy, which results from correlations 

between the pixels of an image. 

3) psycho visual redundancy is because of due to data that 

is mistreated by the human visual system(i.e. visually 

non-essential information)[5].  

Mainly the existing image coding algorithm is 

based on the correlation among adjacent pixels and so the 

compression ratio is not high. Image compression may be 

lossy or lossless. Lossless compression is preferred for 

archival purposes and often for medical imaging, technical 

drawings, clip art. This is because lossy compression 

methods, especially when used at low bit rates, introduce 

compression artifacts[6]. Lossy methods are especially 

suitable for natural images such as photographs in 

applications where minor loss of fidelity is acceptable to 

achieve a substantial reduction in bit rate. 

II. TYPE OF COMPRESSION 

Compression technique classify in two ways as follows- 

1) Lossless Vs. Lossy Compression 

2) Predictive Vs. Transform Coding 

These are the two compression techniques which as 

described as below- 

A. Lossless Vs. Lossy Compression 

In lossless compression technique, the reconstructed images, 

after compression is numerically identical to the original 

image. However, lossless compression can only an achieve a 

modest amount of compression. An image again constructed 

following lossy compression which contains degradation 

relative to the original. Often this is because the 

compression scheme completely discards redundant 

information. However, lossy method is capable of achieving 

much higher compression[7]. 

B. Predictive Vs. Transform Coding 

Information previously sent or else already available is used 

to predict future values and the difference is coded, in the 

predictive coding. As, this is done in the image or spatial 

domain, it is comparatively easy to implement and is readily 

adapted to local image characteristics. Differential Pulse 

Code Modulation is one of the examples of predictive 

coding. Transform coding on the other hand, first transform 

the image from its spatial domain illustration to a various 

type of representation using some well-known transform 

values (coefficients). This procedure offer superior data 

compression compared to predictive method, although at the 

expense of greater computation[8]. 

1) Discrete Cosine Transform 

The discrete cosine transform (DCT) shows an image as a 

summation of sinusoids of varying magnitudes with 

frequencies. The DCT has the property that, for a typical 

image, most of the visually significant information about the 

image is concentrated in just a few coefficients of DCT 

works by separating images into the parts of various 

frequencies. During a step it is known as Quantization, 

where parts of compression happened and the fewer 

important frequencies are discarded, hence the utilize of the 

lossy. Then the most impotant frequencies that remain are 

used retrieve the image in decomposition process. As a 

result , reconstructed image is distorted[9]. 
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2) Discrete Wavelet Transform 

All main stream encoders apply to the Discrete Cosine 

Transform (DCT) to perform transform coding. The DCT 

maps a time domain signals to a frequency domain 

representation. We can compact the frequency domain 

spectrum by truncating low intensity regions. However, the 

DCT has many drawbacks. Computation of the DCT takes 

an extremely long time and grows exponentially with signal 

size. To find the calculation of the DCT of an entire video 

frame takes an improper amount of time. The simple 

solution is to partition the frame into small blocks and then 

apply the DCT to each block. However, this leads to 

degradation in picture quality. The Discrete Wavelet 

Transform (DWT), offers a better solution[10]. The DWT is 

one more different transform that maps time domain signals 

to frequency domain representations. But the DWT has a 

distinct advantage, in essence, can be computed by 

performing a set of digital filters which can be done quickly. 

This allows us to apply the DWT on entire signals without 

taking a major presentation hit. By analyzing the entire 

signal the DWT captures more information than the DCT 

and can produce better results. The DWT divide the image 

as, the images high frequency components from the rest of 

the image, resizes the remaining parts and rearranges them 

to form a new transformed image [11]. 

3) Huffman Coding 

Huffman code is method intended for compressing data[12]. 

Huffman completed significant contributions in several 

areas. Mostly information theory and coding signal design 

procedures for asynchronous logical circuits and design for 

radar and communication. Huffman coding is a appearance 

of statistical coding which effort to reduce the amounts of 

bits required representing the string of symbols to vary in 

length. Shorter codes be assigned to the majority often used 

symbols & longer codes to the symbol which appear less 

frequently in the series. Code word length is no longer fixed 

similar to ASCII[12]. 

4) Wavelet Based Image Compression Technique 

In this paper[, we executed different wavelet based 

techniques for image compression and these are: wavelet 

based embedded zerotree Wavelet (EZW), Wavelet 

Difference Reduction (WDR), 3D-Set Partitioning in 

hierarchical trees (3D-SPIHT) Set Partitioning In 

Hierarchical Trees (SPIHT), Spatial-orientated Tree 

Wavelet (STW) and Adaptively Scanned Wavelet 

Difference Reduction (ASWDR). We can measure the 

effectiveness of all these techniques, with the help of these 

implementation. Wavelet based image compression is giving 

significantly better results. Like this it is really effective 

technique for image compression. With the help of these 

algorithms we find different performance parameters like 

PSNR, CR, MAXERR, MSE and L2RAT.By calculating 

these performance parameters we can evaluate comparisons 

amongst other DWT, DCT and Huffman compression 

techniques. 

III. DESCRIPTION OF DIFFERENT WAVELET TECHNIQUES 

For the image compression, the wavelet coding is the 

effective technique which is is significantly proved as a 

better algorithm than other algorithms because it is much 

better than other computed efficiency of the image 

compression techniques. Different wavelet are as- 

A. Embedded Zerotree Wavelet (EZW) 

EZW coding algorithm is one of the most powerful 

progressive method for image compression and it is 

introduced by Shapiro[14]. In this algorithm, firstly we 

combine stepwise thresholding and progressive 

quantization. Our focus is to encode image coefficients more 

efficiently so that we can get minimum CR. For the  known 

threshold T at every location, a zerotree have insignificant 

values of wavelet transform. In wavelet transform, Zerotree 

is a tree of locations with its main root which is [j,k] and 

then it has its descendants which can be located at [2j,2k], 

[2j, 2k+1], [2j+1, 2k] and [2j+1, 2k+1] and with all their 

other groups so on and we can say these their youngsters. 

We can mark the root location in EZW by encoding method 

through symbols. Here, R or I is used for output and it is 

delineated in[14].  

B. Set Partitioning in Hierarchical Trees (SPIHT) 

Refined version of determining EZW algorithm is the based 

on SPIHT and STW. SPIHT and STW both are wavelet 

based image compression algorithms [14]. In case of 

wavelet decomposition[15] of an image, SPIHT [14] used to 

exploits the inherent similarities across the sub-bands. For 

the multi-resolution pyramid formerly the sub-band/wavelet 

transformation SPIHT algorithmic imperative is used. 

Coding property of SPIHT which is embedded permits 

actual bit rate control with none penalty in performance. 

Similarly this property furthermore permits actual MSE 

distortion control. Bit-plane sequence is followed by SPIHT 

codes the entity bits of the image wavelet transform 

coefficients. So, it is competent of recovering the image 

completely by coding all bits of the transform. 

C. Spatial Orientation Tree Wavelet (STW) 

STW employ a different come up to in coding the 

information of zero trees. It is additional open eyed in its 

group of coding outputs than the Embedded Zero tree 

Wavelet (EZW)[14] and SPIHT algorithm[16]. EZW has the 

root location is marked by encoding only one symbol for the 

output R or I as delineated in [14]. In EZW Consequently, 

the zerotrees offer slender descriptions of the locations of 

irrelevant values. The use of a state transition model is the 

various approach utilized in STW. From one threshold to 

consequent the locations of transform values undertake state 

transitions. 

D. Wavelet Difference Reduction (WDR) 

Wavelet difference reduction technique combines run-length 

coding of the significance map with a well-organized picture 

of the run-length symbols to create relates embedded image 

coder. SPIHT as well as WDR both have techniques, the 

zerotree data structure is prohibited, but the embedding 

principles of lossless bit plane coding and set partitioning 

are preserved. Moderately using the zerotrees, each 

coefficient during a off wavelet pyramid is selected a linear 

position index in the WDR algorithm. Output of the WDR 

encoding can be arithmetically compressed [18]. 

E. Adaptively Scanned Wavelet Difference Reduction 

(ASWDR) 

One of the leading enhanced image compression algorithms 

proposed by Walker[19][20]. This algorithm aims to get 

better the subjective perceptual qualities of compressed 
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images and improve the results of objective alteration 

measures.  ASWDR algorithm is a easy adaptation of the 

Wavelet Difference Reduction (WDR) algorithm. WDR 

algorithm employs a hard plus fast ordering of the positions 

of wavelet coefficients, so ASWDR process employs a 

different command that aims to get used to itself to specific 

image features. The ASWDR adjusts the scanning order 

therefore as to calculate locations of latest significant values. 

Scanning order of ASWDR dynamically adapts to the 

locations of edge details in an image, and this increases the 

declaration of these edges in ASWDR compressed images. 

F. 3D-Set Partitioning In Hierarchical Trees (3D-SPIHT) 

This technique is proposed by [21] is extended from the 

higher than well-known SPIHT coding algorithm, in which 

the relationship among coefficients lying in different 

frequency bands is based on octal tree structure rather than 

quad-tree structure. It is efficient wavelet zero tree image 

coding algorithm which has been tested its efficiency with 

high performance and state forward, accurate rate control 

and its real-time capability in compression of image and 

video. Wavelet coefficients are measured as a group of 

spatial orientation trees anywhere each tree is shaped of 

coefficients from all sub bands belonging to the same spatial 

location in an image [22]. 

IV. PROPOSED METHOD 

In this section, medical image is taken to propose the image 

compression. 

A. Image Loading and Resizing 

In order to compress the medical image, the first most 

important step is to load the image and then the loaded 

medical image sized into 256x256 format so to reduce the 

compression time. 

B. Color Space Conversion (RGB to YCbCr) 

YCbCr is nothing but the color resolution of digital 

component video signals, which is based on sampling rates. 

In order to compress bandwidth, Cb and Cr are sampled at a 

lower rate than Y, which is technically known as "chroma 

subsampling." This means that some color information in 

the image is being discarded, but not brightness (Juma) 

information. 

Y= 0.2989*R + 0.5866*G + 0.1145*B 

Cb=-0.1687*R – 0.3312*G + 0.5* B 

Cr= 0.5 *R -0.4183* G -0.0816* B 

C. Forward and Reverse DWT 

A two dimensional discrete wavelet transform for a two 

dimensional signal (image) can be implemented by applying 

one-dimensional transform twice; one is row wise and other 

is column wise. The first level DWT is shown in figure 1.  

 
Fig. 1: Block Diagram for Forward first level DWT Reverse 

DWT 

LL is the calculate approximately image of the 

input image as we obtain that image by passing the input 

image through low pass filters row wise as well as column 

wise. Therefore only low frequency particulars will be there 

in that image both row wise and column wise. LH is the 

vertical feature image as it contains vertical details of input 

image. HL sub-image carries the horizontal details of the 

input image and HH carries the diagonal details. 

The reverse process of the DWT is shown in figure 

2. Here the synthesis filters, up samplers are used. The four 

sub images bring back to a reconstructed image which is 

used in the decoding side. i.e. at the receiver side. 

 
Fig. 2: Block Diagram for Reverse first level DWT 

D. Forward DCT 

The discrete cosine transform (DCT) is a method for 

converting a signal into elementary frequency components. 

One of the advantages of DCT is the fact that it is a real 

transform, whereas DFT is complex. 

E. DCT Quantization 

The DCT transformed coefficients are then quantized with 

the help of quantization tables separately for Y, Cb and Cr 

components. Each value of transformed coefficients divided 

by the corresponding elements in the Q table and they are 

rounded off to the nearest integer as shown below. 

S'(u, v) = round(S (u, v)/Q (u, v)) ..(2) 

where S (u, v) = DCT coefficient matrix 

Q (u, v) = Quantization matrix 

Remaining all values is approximated to zeros so 

that redundant information can be avoided. The quantization 

is done by simply dividing each DCT's coefficient by its 

corresponding value In the quantization matrix and then 

rounding to the nearest integer.  In the resulting matrix many 

of the higher frequency components are rounded to zero, 

and many of the rest become small positive or negative 

numbers. 

F. DWT Quantization 

With adaptive quantization, LL and HH coefficient must be 

quantized. The luminance component Y requires the small 

step of quantization while Cb and Cr need a large step.Later 

than this step, a large sequence of zeros is obtained 

especially in HH part of the image. 

G. Adaptive Huffman Coding 

The Huffman method assumes that the frequencies of 

occurrence of all the symbols of the alphabet are known to 

the compressor. One approach to this problem is for the 

compressor to read the original data twice. The first time, it 

only counts the frequencies; the second time, it compresses 

the data. Between the two passes, the compressor constructs 

the Huffman tree. The main idea is for the compressor and 
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the decompressor to start with an empty Huffman tree[23] 

and to modify it as symbols are being read and processed (in 

the case of the compressor, the word “processed” means 

compressed; in the case of the decompressor, it means 

decompressed). The compressor and decompressor should 

modify the tree in the same way, so at any point in the 

process they should use the same codes, although those 

codes may change from step to step. 

H. Quadtree and Modified Huffman Coding 

The purposed algorithm steps are as follows: 

1) Read the input (color /gray) image and set image 

dimensions. 

2) Partition the image using quad-tree decomposition of 

threshold 0.2, minimum and maximum dimension 2, 64 

respectively. 

3) Apply modified huffman encoding to complete image 

encoding : 

1) By using output data of quadtree , set the boundary 

elements. 

2) Specify symbols that data source can produce and 

find counts of symbols in given data. 

3) Create the optimal codes for a set of symbols and 

probabilities and create dictionary. 

4) Encode the data. 

5) Apply huffman decoding to reconstruct the image. 

6) Calculate Encoding Time, Compression Ratio and Peak 

Signal-to- Noise Ratio 

V. BLOCK DIAGRAM OF PROPOSED METHOD 

 
Fig. 3: Block diagram of proposed method [24] 

VI. FLOW CHART OF PROPOSED METHOD 

 
Fig. 4: Flow chart of proposed Method 

VII. MATHEMATICAL PARAMETERS 

A. Peak Signal to Noise Ratio (PSNR):  

PSNR is mainly generally used to measure the quality of 

reconstruction of lossy compression codecs. It moreover 

used to measure the ratio between maximum possible power 

of signal as well as power of corrupting noise to affects the 

fidelity of its representation. Usually higher PSNR 

represents that the creation is of higher quality, sometimes it 

may not. 

B. Mean Squared Error (MSE): 

It is only conclusively applicable when it is used to compare 

results from an equivalent codec (or codec type) and same 

content. It is most simply outlined via the mean squared 

error (MSE) which for two m × n images I and K wherever 

one in every of the images is taken into account a noisy 

approximation of the other is outlined as [14]; 

 
For color images with three RGB values per pixel, 

the definition of PSNR is the same except the MSE is the 

sum over all squared value differences divided by image 

size and by three. 
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C. Compression Ratio: 

Compression ratio is a computer science term used to 

quantify the reduction in data-representation size produced 

by a data compression algorithm. The data compression 

ratio is analogous to the physical compression ration  used 

to measure physical compression of substances. 

VIII. RESULTS 

Experiments performed on various test images. Result 

performed on same images with two techniques. First with 

DCT,DWT and Huffman coding and Second is with 

quadtree with Huffman coding. All results are shown in 

table. Various results with PSNR,MSE and compression 

ratio,MAXERR, L2RAT  as shown below- 

Wavelet 

Time 

reqir

ed 

CR 
PSN

R 
MSE 

MAXE

RR 

L2R

AT 

EZW 
20.1

5 

40.

68 

37.5

2 

11.4

8 
42 

0.997

5 

SPIHT 6.31 
15.

57 

31.6

1 

44.8

3 
39 

0.992

4 

STW 4.19 
24.

37 

33.3

4 

30.0

7 
29 

0.995

3 

WDR 3.60 
46.

44 

37.5

2 

11.4

8 
42 

0.997

5 

ASWDR 5.33 
44.

57 

37.5

2 

11.4

8 
42 

0.997

5 

lvl_mmc 1.74 
4.3

6 

25.0

8 
20.1 85 

0.988

6 

3D-SPIHT 4.68 
13.

14 

31.6

1 

44.8

3 
39 

0.992

4 

QUADTR

EE+ 

HUFFMA

N 

60.4

2 

8.2

1 

25.5

8 

179.

65 
91 

0.995

1 

DCT+DW

T+ 

HUFFMA

N 

156.

54 

21.

06 

41.0

9 
5.04 31 1 

Table 1:  PSNR, MSE, CR, MAXERR and L2RAT values 

with time for different wavelet 

Results of Various test Images with Histogram with 

wavelet and Decompossed image as- 

 
Fig. 5: a) Decompossed image, b) Histogram of  EZW 

 
Fig. 12: a) Decompossed image, b) Histogram of 

combination of Quadtree+Huffman coding 

 
Fig. 13: a) Decompossed image, b) Histogram of 

combination of DWT+DCT+ Huffman coding 

IX. CONCLUSION 

The proposed system represents for medical image 

compression based on hybrid compression technique. Two 

methods such as DWT,DCT and Huffman coding and 

second is Quadtree with Huffman coding these two methods 

compared. We get Quadree with Huffman coding is more 

effective than DWT,DCT and Huffman coding because time 

required for quadtree is too less as compared to other 

method. Here, we examine quantization on various bands 

and the retained coefficients are quantized by using adaptive 

quantization according to the category of transformation. 

Also obtain the values of PSNR, CR, MSE, MAXERR and 

L2RAT of various test images. 
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