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Abstract— As per this position, images are high memory 

size and create problems of their transmission. The 

compression is not only the main objective but also the 

image quality is an main factor which should be kept in 

mind for choosing any compression techniques. Discrete 

Cosine Transform (DCT) is one of the most used image 

compression technique and the Discrete Wavelet Transform 

(DWT) is another which provides improvements in the 

quality of the image. This research paper proposed a scheme 

for image compression using DCT and DWT named as 

hybrid compression technique. DCT has high energy 

compaction property and often require less computational 

resources and DWT is multi-resolution transformation. The 

goal is to achieve higher compression rates with preserving 

the quality of the reconstructed image. And increase the 

PSNR value of image and quality of image. 
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I. INTRODUCTION 

There are various image sources that generate data at a very 

high rate. Storage and transmission of such data require 

large capacity and bandwidth which could be very 

expensive. Image compressions techniques are concern with 

reduction of number of bits require to store or transmit 

images (1) without any appreciable loss of information. The 

amount of compression achieved depends on the contents of 

image data (2).Due to strong correlation between image data 

items; it is possible to compress a typical photographic 

image up to 80% maintaining its quality. Image compression 

schemes (3) are generally classified as lossless compression 

schemes and lossy compression schemes. Lossless 

compression is an error free compression where the original 

data can be recovered after decompression. This scheme 

provide slow compression ratio but has several applications, 

like in the compression of medical images where the loss of 

information are not acceptable. In lossy compression, some 

extent of the original data is lost during compression and so, 

after the decompression process, an approximation of 

original data is obtained.  

In this times, developing hybrid schemes for 

effective image compression has gained enormous 

popularity among researchers. This research paper presents 

properties of image compression based on hybrid 

compression technique (DWT and DCT). As it is clear that 

this scheme will take advantage of both Discrete wavelet 

transform (DWT) and Discrete cosine transform (DCT) 

transform coding to achieve higher compression rate with 

better image quality.DWT have the ability to solve the 

blocking effect introduced by the DCT. They also reduce the 

correlation between neighboring pixels and gives multi scale 

sparse representation of the image. Wavelet based 

techniques provide excellent results in terms of rate 

distortion compression, but they do not take advantage of 

underlined geometry of the edge singularities in an image. 

     In this paper we will briefly study about the 

Wavelet based image compression and Fourier (DCT, DFT) 

based Compression techniques. 

II. RESEARCH OBJECTIVES 

The discrete cosine transform (DCT) helps separate the 

image into parts (or spectral sub-bands) of differing 

importance (with respect to the image's visual quality). The 

DCT is similar to the discrete Fourier transform: it 

transforms a signal or image from the spatial domain to the 

frequency domain (Fig. 2) 

 
Fig. 1: Transformation of Function Into DCT (3) 

A discrete cosine transform (DCT) expresses a 

sequence of finitely many data points in terms of a sum of 

cosine functions oscillating at different frequencies. DCTs 

are important to numerous applications in science and 

engineering, from lossy compression of audio (e.g. MP3) 

and images (e.g. JPEG) (where small high-frequency 

components can be discarded), to spectral for the numerical 

solution of partial differential equations. The use of cosine 

rather than sine functions is critical in these applications: for 

compression, it turns out that cosine functions are much 

more efficient (as described below, fewer are needed to 

approximate a typical signal), whereas for differential 

equations the cosines express a particular choice of 

boundary conditions.  

In particular, a DCT is a Fourier-related transform 

similar to the discrete Fourier transform (DFT), but using 

only real numbers. DCTs are equivalent to DFTs of roughly 

twice the length, operating on real data with even symmetry 

(since the Fourier transform of a real and even function is 

real and even), where in some variants the input and/or 

output data are shifted by half a sample. There are eight 

standard DCT variants, of which four are common.  

The most common variant of discrete cosine 

transform is the type-II DCT, which is often called simply 

"the DCT"; its inverse, the type-III DCT, is correspondingly 

often called simply "the inverse DCT" or "the IDCT". Two 

related transforms are the discrete sine transforms (DST), 

which is equivalent to a DFT of real and odd functions, and 

the modified discrete cosine transforms (MDCT), which is 

based on a DCT of overlapping data.(4) 

III.  DISCRETE WAVELET TRANSFORM 

Discrete Wavelet Transforms: It is computationally 

impossible to analyze a signal using all wavelet coefficients 
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so one may wonder if it is sufficient to pick a discrete Sub 

set of the upper half plane to be able to reconstruct a signal 

from the corresponding wavelet coefficients. 

The Haar wavelet's mother wavelet function ψ (t) can be 

described as: 

Ψ (t) = 1 0 ≤ t ≤ 1/2, 

-1 ½ ≤ t ≤ 1, 

 0 otherwise  

Its scaling function ϕ (t) can be described as  

Ф (t) = 1 0 ≤ t ≤ 1,  

0 otherwise  

Advantages of Haar Wavelet transform (6):  

(1) Best performance in terms of computation time  

(2) Computation speeds is high  

(3) Memory efficient  

(4) Simplicity  

(5) Easily implementable in hardware  

 

A. Haar Wavelet Transform:  

Haar wavelet transform (HWT) consists of both: low pass 

and high pass filters is the preferred wavelet because it can 

be readily implemented in hardware [6]. The approximation 

band (LL) is the result of applying low pass filter in vertical 

and result of applying low pass filter in vertical and 

applying horizontal low pass filter and vertical high pass 

filter, while the (HL) band is the result of horizontal high 

pass filter and vertical low pass filter and finally (HH) band 

is the result of horizontal and vertical high pass filter. In this 

transform each (2x2) adjacent pixels are picked as group and 

passed simultaneously through four filters to obtain the four 

wavelet coefficients, the bases of these 4-filters. (6):  

(1) L= 1/√2 (1 1)  

(2) H= 1/√2 (1 -1)  

(3) LL= vertical LPF+ horizontal HPF  

(4) HL= horizontal HPF+ vertical LPF  

(5) LH= horizontal LPF+ vertical HPF  

(6) HH= horizontal HPF+ vertical HPF  

       If  we  apply  forward  (HWT) on test  color image, 

at the beginning of decomposition, the image   will  be 

divided  into   four  sub-bands  LL,  HL,  LH, and  HH ,  this  

procedure defines first level sub-band coding, while  divided  

sub-band  LL of first level into four sub-bands defines  

second  level,  and  divided  sub-band  LL  of  second level 

into four sub-bands defines third level . To    reconstruct the 

image, the same   four two dimensional filters have been 

used (7).Decomposing a signal in terms of its frequency 

content using sinusoids results in a very fine resolution in 

the frequency domain, down to the individual frequencies. 

However, a sinusoid theoretically lasts forever; therefore, 

individual frequency components give no temporal 

resolution. In other words, the time resolution of the Fourier 

series representation is not very good (6)(7).In a wavelet 

representation, we  represent our signal in terms of functions 

that are localized both in time  and  frequency.  Recently, 

wavelets have become very popular in image processing, 

specifically in coding applications for several reasons (7). 

Various levels  of Decomposition (8). 

 

B. Error Metrics: 

Two of the error metrics used to compare the various image 

compression techniques is the Mean Square Error and the 

Peak Signal to Noise ratio to achieve desirable compression 

ratios. The MSE is the cumulative squared error between the 

compressed and the original image, whereas PSNR is a 

measure of the peak error. Logically, a higher value of 

PSNR is good because it means that the ratio of Signal to 

Noise is higher. Here, the 'signal' is the original image, and 

the 'noise' is the error in reconstruction (8). 

C.  Compression Ratio: 

compression ratio, also known as compression power, is 

used to quantify the reduction in data-representation size 

produced by data compression.Compression ratio is 

analogous to the physical compression ratio it is used to 

mea- sure physical compression of substances, and is 

defined in the same way, as the ratio between the 

uncompressed size and the compressed size (8). 

 

D. Peak Signal-To-Noise Ratio (PSNR): 

It is the ratio   between the maximum possible power of a 

signal and the power of corrupting noise.  The PSNR is most 

commonly used as a measure of quality of reconstruction in 

image compression. PSNR = 20 * log10 (255 / sqrt (MSE)) 

[9].It is most easily defined via the mean   squared   error 

(MSE) which for two m×n monochrome images. I and  K 

where one of the images is considered noisy (9). 

IV. PROPOSED DCT AND DWT TRANDFORM (HYBRID) 

In the combined approach, both DCT and DWT are carried 

out on the image in some sequence one after the other in 

order to compress the image much more and achieve much 

higher compression ratios. Compression increases with 

increase in window size for DCT and decreases with 

increase in window size for DWT. 

The objective of the hybrid DWT-DCT algorithm 

is to exploit the properties of both DWT and DCT. Hybrid 

approaches to image compression deals with combining two 

or more traditional approaches to enhance individual 

methods and achieve better quality reconstructed images 

with higher compression ratio. The wavelet transform, 

which provides a multi resolution representation of images, 

has been widely used in image compression via hybrid 

approach. Wavelet transforms have been combined with 

classical methods of image coding to obtain high quality 

compressed images with higher compression ratios. In this 

section we will discuss the hybrid approach by combining 

DCT and DWT, and their characteristics. Combining the 

advantage of DCT i.e. containing most significant 

information in fewest coefficients and the multi resolution 

capability of DWT, we can achieve better quality and higher 

compression ratio of an image. Hybrid (DCT+DWT) 

Transform reduces blocking artifacts, false contouring and 

ringing effect. Experiment all results show that the coding 

performance can be significantly improved by the hybrid 

DWT-DCT algorithm here in new proposed techniques 

using Haar Wavelet because it has high computation speed 

and easily implement in hardware. In this proposed system, 

in past in this techniques using sym8 wavelet but it has some 



Image Compression using Hybrid DCT and DWT Transform 

 (IJSRD/Vol. 3/Issue 03/2015/773) 

 

 
All rights reserved by www.ijsrd.com 3107 

problem so here we can use haar wavelet for better quality 

and PSNR results. 

 
In past only use DCT and DWT individual apply 

on image. But both are some advantage and disadvantage so 

here we can merge both transform for solving the 

disadvantages of both transform and give good quality. and 

also performance , fast transmission. Here also discuss the 

parameter of image like PSNR , MSE, CR. 

Here apply this hybrid approach we can find better 

quality and PSNR value is increased. 

First apply DCT on Lena image: 

 
Fig. 2: Original Image of Lena 

 
Fig. 3: Apply DCT On Lena Image: 

 
Fig.  4: Original Image 

 
Fig.  5: DWT Apply on My Image(Haar Wavelet) 
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V. RESULT 

Here apply HYBRID approach on Lena and My Image. And 

taking results and compare existing results. 

 
Fig.  6: Original Image -1 

 
Fig.  7: Hybrid Transform -1 

 
Fig.  8: Original Image -2 

 
Fig.  9: Hybrid Transform -2 

PARAM

ETER 
DCT 

DW

T 

EXITING 

RESULTS(

hybrid) 

NEW 

RESU

LTS 

IMA

GE 

NO 

MSE 
61.83

281 

65.45

828 
2.5105 2.4125 

Imag

e-1 

MSE 
64.63

694 

64.87

12 
9.1552 8.9485 

Imag

e-2 

CR 

3.939

93 

dB 

84.55

200 
74.98148 

75.784

54 

Imag

e-1 

CR 

21.13

485 

dB 

84.55

848 
115.42261 

120.78

412 

Imag

e-2 

PSNR 
30.25

261 

30.00

515 
44.16709 

45.784

76 

Imag

e-1 

PSNR 
30.05

999 

30.04

428 
88.54808 

90.454

21 

Imag

e-2 

In this experiment results here CR is high then 

performance of it is faster than others and , in both image 

PSNR value is increased. 

VI. CONCLUSION 

In this research, a hybrid scheme combing the DWT and the 

DCT algorithms under high compression ratio constraint for 

image has been presented. It was observed that the proposed 

algorithm has better performance as compared to the other 

standalone algorithms which provided the high compression 

ratio with others and increase PSNR value in proposed 

approach. Moreover, the proposed algorithm was also 

compared with some standards and already developed 

hybrid concept. It was observed that the proposed algorithm 

performs better than the existing algorithms. The proposed 

scheme is intended to be used as the image compressor 

applications where high compression is required which is 

optimal in image compression technique. 
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