
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 03, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1604 

 Increasing Image Compression Rate using (DWT+DCT) and 

Steganography 

Harjinder Kaur1 C. Er. Harisharan Aggarwal2  
2H.O.D. 

1,2Department of Electronics and Communication Engineering 
1,2Guru Gobind Singh College of Engg & Technology Guru Kashi University Talwandi Sabo, Bathinda, 

Punjab, India
Abstract— The goal of image compression is to remove the 

redundancies for minimizing the number of bits required to 

represent an image while any type of compression like DWT, 

DCT, DFT, steganography works by embedding the secret 

data in redundancies of the image in invisibility manner. In 

this paper we increase image compression is done by hybrid 

(DCT+DWT) transform. MATLAB programs were written 

for DCT,DWT and DCT+DWT techniques and concluded 

based on the  results obtained that DCT+DWT algorithm  

performs much better than the standalone JPEG-based DCT, 

DWT algorithm in term of peak signal to noise ratio (PSNR), 

as well as visual perception at higher compression ratio. . 

Finally, the results of the proposed method are compared with 

basic compression methods like DCT and DWT using three 

quality parameters. Simulation results demonstrate, that 

hybrid (DWT-DCT) along with steganography performs 

superior than individual JPEG-based DCT and DWT 

algorithms. The three quality metrics are: Peak Signal to 

Noise Ratio (PSNR), Compression Ratio (CR) and Storage 

Saving (SS). These metrics are used to measure the quality 

and quantity of compression results. 
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I. INTRODUCTION 

The main purpose of image compression is to reduce the 

redundancy and irrelevancy present in the image, so that it 

can be stored and transferred   efficiently. The compressed 

image is represented by less number of bits compared to 

original. Hence the required storage size will be reduced, 

consequently maximum images can be stored and it 

transferred in faster way to save the time, transmission 

bandwidth. In image compression methodology, generally 

spectral and causes image quality degradation in each 

compression or decompression step. At the same time it 

should be considered that, the image compression technique 

must be able to reconstruct the image with low loss or without 

loss as compared to original image. Nowadays, image 

compression is very important to solve the problems of 

storage capacity and maximum bandwidth utilization. When 

internet started, then the need of image compression arised, 

so as “the need is a mother of an invention” .The task is 

compressing the image begun. On ground level, when image 

compression is performed, then an input image is analyzed 

and undetectable to the viewer is neglected. The objective of 

the image compression is to reduce the redundancy in the 

image and to store and transmit data in efficient form. 

Lossless and lossy are types of image compression technique. 

Lossless image compression is minimized the size of image, 

without loss of data or information after decompressing. It is 

known as zero loss information. The original image is similar 

to the decompressed image, but CR is low. Decoded image is 

exactly same as original image. Decoded image is known as 

decompressed image. Original image is known as 

uncompressed image. Lossy image compression is 

minimized the size of image, with loss of data or information 

after decompressing. The original image is not similar to the 

decompressed image, but CR is high. Decoded image is 

closer to original image. There are various methods for image 

compression, but most useful techniques are following: 

Discrete Wavelet Transform (DWT) and Discrete Cosine 

Transform (DCT). In this paper we study the image 

compression by DCT, DWT and HYBRID (DCT+DWT) 

algorithm and compare with each other. 

II. TRANSFORM TECHNIQUES 

The Transform technique can be classified categories which 

are as discussed below: 

1) Discrete cosine transform 

2) Discrete wavelet transform 

3) Hybrids (DCT+DWT) 

1) Discrete Cosine Transform: 

DCT expresses a finite sequence of data points in terms of a 

sum of cosine functions oscillating at different frequencies. 

DCTs are important to numerous applications in science and 

enginnering.in particular a DCT is a Fourier transforms 

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

only real numbers. The DCT is slightly different from DFT 

(Discrete Fourier Transform). Both of them the equivalent 

representation of points in the frequency domain, and take a 

set of points from spatial as well as transform domain. The 1-

dimensional DCT technique is applied to row or column, but 

2-DCT technique firstly applied in the row and then applied 

to the column. The color image (RGB) is divided into three 

component. Each component treated as grayscale. Gary scale 

image of size is 8 bits; it means range 0 to 255. A discrete 

cosine transform is expressed in term of the cosine function. 

DCT is very important for audio compression as well as 

image compression in the field of science & engineering. 

Discrete cosine transform has the possessions that, 

for an ordinary image the nearly all part of the visually critical 

information of an image are concentrated in only couple of 

coefficients. After processing coefficients, there are 

normalized by quantization table with diverse scales provided 

by the JPEG standard. Choice of quantization table influences 

the entropy and compression ratio. The estimation of 

quantization is inversely proportional to quality of 

reproduced image, better mean square error and good 

compression ratio. in a lossy compression approach, during 
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quantization, the less significant frequencies components are 

discarded, and essential frequencies components that remain 

are make use of to recover image in decomposition process, 

after quantization, quantized coefficients are adjusted in a 

zigzag way for further compressed by an proficient coding 

algorithm. 

Advantages of DCT 

1) It has several fast implementation methods 

2) It can be separated into two 1-d DCTs 

3) The Dct is independent of image content 

2) Discrete Wavelet Transform: 

Spatial and transform are mainly two working domain in 

image processing. In spatial domain, we directly deals with 

the pixel, but in transform domain deals with frequency. 

There are many transforms like DWT (Discrete Wavelet 

Transform), DCT (Discrete Cosine Transform), DFT 

(Discrete Fourier Transform) and FFT (Fast Fourier 

Transform). In these transform technique, DWT is better than 

other transform, because DWT captures the frequency, its 

location and multi resolution property [4]. Wavelet domain is 

a comparatively new and promising transform domain for 

compression. When DWT is applied to an image then the 

image is separated into four different components: to the 

human perception, digital watermarking is classified in two 

parts: 

This image process of decomposition can be 

repeated to compute multi-level decomposition. These 

1) Approximation image component (LL) 

2) Horizontal detail component (HL) 

3) Vertical detail component (LH) 

4) Diagonal detail component (HH) 

By use of the advantages of DWT, model of HVS is 

more accurate to FFT and DCT. In general, most of the signal 

energy is concentrated in the Approximation sub-band. So, 

Image compression provides higher CR but degrade the 

quality of the image. The LH, HL, and HH sub bands are 

included the edges and textures of the image and get higher 

imperceptibility, but at the expense of the CR. So, using these 

facts, easily select the sub-band for the compressing. 

Advantages of DWT: 

1) Its ability to generate temporal resolution. 

2) It captures both frequency and location information. 

In 2d transform, the images are consideration to be 

a grid having N rows and M Colums and decomposition of an 

image into wavelets includes a couple of waveforms at every 

level. 

3) Hybrid (DCT+DWT) Transform: 

The aim of image compression is to reduce the storage size 

with high compression and less loss of information. In section 

1&2 we presented two different ways of achieving the goals 

of image compression. Which have some advantages and 

disadvantages, in this section we are proposing a transform 

technique that will exploit advantages of DCT and DWT, to 

get compressed image. Hybrid DCT-DWT transformation 

gives more compression ratio compared to JPEG and 

JPEG2000, preserving most of the image information and 

create good quality of reconstructed image. Hybrid 

(DCT+DWT) transform reduces blocking artifacts, false 

contouring and ringing effect. 

A. Compression Procedure:  

The input image is first converted to gray image from colour 

image, after this whole image is divided in to size 32x32 

pixels blocks. then 2D-DWT applied on each block ,by 

applying 2D-DWT, four details are produced, out of four sub 

band details, approximation detail/sub band is further 

transformed again by 2D-DWT which gives another four sub-

band of 16x16 blocks. above step is followed to decompose 

the 16x16 block of approximated detail to get a new set of 

four sub band/ details of size 8x8.the level of decomposition 

is depend on size processing block obtained initially,i.e here 

we are dividing image initially into size of 32x32,hence the 

level of decomposition is 2. After getting four blocks of size 

8x8, we use the approximated details for computation of 

discrete cosine transform coefficients. These coefficients are 

then quantize and send for coding. 

 
Fig. 1: compression technique using Hybrid transform 

B. Decompression Procedure:  

At receiver side, we decode the quantize DCT coefficients 

and compute the inverse two dimensional DCT (IDCT) of 

each block, then block is dequantized. Further we take 

inverse wavelet transform of dequantized block. since the 

level of decomposition while compressing was two, we take 

inverse wavelet transform two times to get the same block 

size i.e. 32x32 .this procedure followed for each block 

received. When all received blocks are converted to 32x32 by 

following decompression procedure, explain above. We 

arrange all blocks to get reconstructed image. 

 
Fig. 2: Decompression technique using Hybrid transform 
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III. STEGANOGRAPHY 

Digital steganography is the art of hiding binary information 

with in media support, such as image, audio or video.  

With the advent of the internet and the need for 

digital right management systems, steganography has 

received a particular interest and wide range of applications, 

especially when it is used in conjunction with cryptography. 

When these techniques are combined, the secret information 

is doubly sheltered; first it is encrypted and then embedded 

within the target support. There are a number of usual and 

unusual applications of steganography. In JPEG images top 

secret information bits are hide into the LSB of rounded 

quantized DCT coefficients; except for coefficients values (-

1, 0 or 1).The requirements for the estimation of coefficients 

consider keeping away from conceivable uncertainty in the 

mystery information separating procedure .for illustration, if 

the top secret information bit is 0 and DCT coefficients value 

is 1, therefore coefficient value will be changed to 0. 

IV. RESULTS 

For comparative analysis of  DCT, DWT and HYBRID 

(DCT+DWT) methods codes are composed in MATLAB and 

results are organized in tables. 

 
Fig. 3: After applying image compression DCT. 

Fig.3 first we have to choose the option DCT. It 

shows that for Discrete Cosine Transform when we click the 

image compression button the apply algorithm on it. After 

that image is compressed by required algorithm. In other 

boxes show original image size of image is 99.59 and after 

compression the size remains 57.82. By applying DCT image 

is compressed 99.59 to 57.82. This method saves 42 percent 

storage spaces. And the compression ratio is 1.722. In this 

technique compression ratio is very less. In this loss of 

information is very less. So this method better than other 

methods because it preserve the information in image. 

 
Fig. 4: After applying Image Decompression. 

Fig.4 shows the decompressed image from the 

compressed image. In this image is decompressed. When 

DCT apply the decompression on the compressed image it 

converts into its original form. In this it shows the Peak signal 

to noise ratio which is the quality metric. In this method 

PSNR is 32.5282 which are more in it. Due to large peak 

signal to noise ratio image is less compressed. In the discrete 

cosine transform method, compression on image is very less. 

 
Fig. 5: Select DWT and apply image compression. 

Fig.5 shows that now we select DWT algorithm. 

After applying image compression on this technique. This 

method compressed the image 48.53 which is more than first 

method. According to compressed size it saves more storage 

space. The space which it saves is 51. From this compression 

ratio is 2.051 which is increasing from the first method. 

 
Fig. 6: Apply Decompression on DWT. 

Fig.6 shows that after applying image 

decompression on the compressed image. It increases the 

compression ratio and decreases the PSNR which show better 

results from DCT. In this peak to signal ratio is 31.975. 

According to decrease in PSNR it gives better performance. 

      
Fig .7: Apply Hybrid DWT +DCT. 

Fig.7 shows that select Hybrid DWT+DCT 

algorithm. Apply image compression on it. After that more 

compress the image. Compressed size of image is 46.9453. 

And it saves 53 storage spaces. Due to hybrid algorithm 

compression ratio is also increases which is 2.1214. So this 

method compresses more the image and save more storage 

space. 
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Fig. 8: Apply Decompression on Hybrid algorithm. 

Fig.8 shows that after applying image 

decompression on it, this method saves more storage space 

and compression ratio also increase and PSNR decreases. The 

peak signal to noise ratio is 31.49. In this method PSNR ratio 

is decreasing and compression ratio is increasing. Due to 

increase in compression ratio and decrease in PSNR it dives 

better results from other two algorithms. 

V. COMPARISON AND PARAMETERS 

Method DCT DWT Hybrid 

PSNR 32.5282 31.9753 31.4931 

Table 1: Comparison of PSNR for all the methods 

In the above table it shows peak signal to noise ratio 

values are shown in this. This table shows the values for 

discrete cosine transform, discrete wavelet transform and 

hybrid method for PSNR are shown. PSNR values are 

decreasing from DCT to hybrid method. 

Method DCT DWT Hybrid 

Compression Ratio 1.72244 2.05162 2.12144 

Table 2: Comparison of Compression ratio for all the 

methods 

In the above table it shows compression ratio values 

are shown in this. This table shows the values for discrete 

cosine transform discrete wavelet transform and hybrid 

method for compression ratio. Compression Ratio is 

increasing from DCT to hybrid technique. 

Method DCT DWT Hybrid 

Storage Space 42 51 53 

Table 3: Comparison of storage space for all the methods 

In the above table it shows storage space values are 

shown in this. This table shows the values for discrete cosine 

transform discrete wavelet transform and hybrid method for 

storage save. Storage space is increasing from DCT to hybrid 

technique. 

Method/Metrics Psnr Cr Storage Space 

Dct 32.5282 1.72244 42 

Dwt 31.9753 2.05162 51 

Hybrid 31.4931 2.12144 53 

Table 4: Comparison of DCT, DWT and hybrid methods 

In the above table, it show the results of different 

techniques used for the image compression techniques. 

PSNR is decreasing from DCT to hybrid technique and 

compression ratio is increasing which perform better results 

for images. 
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