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Abstract - This paper provides a video compression using
Hybrid (DCT-DWT) algorithm. There are two compression
techniques for data compression, lossy and lossless. For video
compression we will prefer lossy compression. The
compression scheme has to achieve high compression ratio
with maintain the reconstructed video quality. The hybrid
compression technique use DCT transform as well as DWT
transform. We used arithmetic coding for more compression.
The performance of the system can be evaluated using
criterion compression ratio, PSNR and mean square error.
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1. INTRODUCTION

Now a days, videos entertainment and video
communication are excessively used. But storage space
required to the video is large amount of memory. If such
videos has to send over transmission media then large
requirement of transmission bandwidth. Therefore, Video
compression is essential method for making video to
transmittable size.

Video is series of the still image referred as frames.
According to the persistence of vision property of the human
eye, the scene formed on the retina will remain as it is for 60
ms. If the frame duration is kept below the 60 ms, then string
of images formed on the eye will viewed as the video[6]. The
frames contains the large amount of the Redundant data bits.
Thus by discarding the redundant information compression
can be achieved. As the information bits are discarded in this
method ; it is the lossy compression method. The video
compression using Hybrid DCT-DWT achieve greater
compression with less losses[2].

There is inversely proportional relation between video
quality and amount of compression achieved. If the
compression ratio is more then quality of video decreases.
Thus bestalgorithm is that which realize better compression
with better video quality. The Discrete cosine transform and
Discrete Wavelet transform are mostly used methods for
video compression.

2. RELATED WORK

The DCT and DWT algorithms can be used for video
compression. In fact the properties of DCT has become
internal standards for transform coding system. The
JPEGMPEG1,MPEG4 standards designed using DCT
algorithm. In DCT technique frame is broken into 8*8 blocks
and then each block is subjected to DCT transform[8]. The
two dimensional DCT is computed as the frame is two
dimensional quantity.

Discrete Wavelet transform of frame is time frequency
representation. The DWT represents frame as a sum of
wavelet function, known as wavelet. Here the discrete
information is passed through high pass and low pass filters.
The output of low pass filter is approximate and output of the
high pass filter is detailed coefficients. The approximate
coefficients containing mostimportant information of image.
While detail coefficients are less important that can be
ignored for compression[7]. As the frame is two dimensional
quantity so two dimensional wavelet transform is required.

DCT and DWT algorithms has limitation that less
compression ratio and the executing time is more. Also the
reconstructed video has less quality than original.This
drawbacks are overcome by using the combined properties of
the DCT and DWT algorithms. The combined results named
as Hybrid DCT-DWT algorithm.

3. PROPOSED METHOD

The hybrid DWT-DCT realize the properties of DWT and
DCT transform and establishes better compression with
better quality than the DWT and DCT individuals[10]. The
input frame is transformed individually. The frame
coefficients are subjected to one-level DWT. Which is two-
dimensional. There are four types of coefficients at output of
one level DWT. i.e. LL, LH, HL, HH. From that LL coefficients
are details coefficients and LH, HL and HH are approximate
coefficients. Detail coefficients are containing more important
information. Approximate coefficients are less importantand
can be discarded. Then second level DWT is computed on the
LL coefficients only. After that DCT transformation is applied
on this information and then it is subjected to quantization.
Quantization means approximation of coefficients to pre-
fixed values.

The reconstruction can be performed by reverse coding.
First inverse quantization is done then IDCT followed by
IDWT. We proposed to achieve better compression with
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better quality of video. The block diagrams of encoder and
decoder are given figurel and 2.

3.1 Video compression module

Video to frame Hybrid
Input —>|  conversion 5| DWT- DCT 5| Quantization
Video Algorithm
Compressed Arithmetic
video coding

Fig. -1: Video compression module

The input video is first converted into frames and each frame
is processed. The frame are hybrid DCT-DWT computed one by
one[2]. After that quantization is performed on matrix.
Quantization is approximation or rounding off information bits to
nearest pre-defined levels. The arithmetic coding technique is
used here which has better compression ability[3].

In arithmetic coding the number of bits used to encode each
symbol varies according to probability assigned to that symbol.
Low probability symbols use many bits, high probability use
fewer bits. This is variable length coding. Arithmetic coding
achieved more compression ratio. After that the output bit stream
is stored to the storage space. This is compression version of
video.

3.2 Video decompression module

[nverse Hybrid IDWT-
Compressed ——|  Arithmetic y|  Dequantization o DT
video coding ? Algorithm

Videoto frame
conversion

Reconstructed ¢
Video

Fig.-2: Video decompression module

It is reverse procedure of compression. The coded bits are
first inverse arithmetic coded[3]. After that de-quantization is
performed. Output of dequtanizer is first inverse DCT
transformed and then inverse DWT computed. The output of
hybrid DCT-DWT is the reconstructed video frames. This frames
are applied to the video to frame conversion block which satisfies
the persistence of vision property for proper visualization of
video[5]. The output video can be tested by comparing the size of
it with original video. The output video will be similar to the
input video.

4. PERFORMANCE PARAMETERS

4.1 Compression Ratio (CR)

The compression ratio is used to measure the ability of
data compression by comparing the size of the compressed
frame to original frame.

Compressed Frame Size 1

Compression Ratio =

Original Frame Size

4.2 Mean square error (MSE)

MSE is the mean of squared error in the decompressed
frame . It compares the origin data and reconstructed data
and results the level of distortion. The MSE between origin
data and reconstructed data is

1 _
MSE=——(Z2_ . T2, (X1(m,n)-X2(m,0)"2}...... 2

X1 isthe original image and X2 is the reconstructed image.

4.3 Peak Signal to Noise Ratio(PSNR)
PSNR is one of the important parameter that used to
check image quality .

PSNR is given by,
155

PSNR=1010810 | == o3

where MSE is Mean Square Error.

PSNR is one of the important parameter that used to
check image quality .

5. EXPERIMENTAL RESULTS

5.1 Results

Frame: 1 Original Frame : 2 :

Frame 2

Frame 1
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Original Frame : 3 : Original Frame : 4 :

Frame 3 Frame 4 e £ o i
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Fig.-3: Video to frame conversion " 18
This frames are then compressed individually by hybrid m

DCT-DWT algorithm and then stored in the storage space. The

stored frames are in .mat format and that are not viewable. This Fig- 5: Decompressed frames

is the compressed version of the video.

This frame are applied to frames to video converter. This
frames are changed fast enough that it appear as video.

Lookiin; I || compressed 141 EJ & @ ek By
,L;D Name Date modified Type Size 5.2 Result analysis
&/ 41 31-Mar-169:50 AM  Matlab Audio For... 17KB .
Recent places : We calculated the analysis parameters for only four
42 31-Mar-169:50AM  Matlab Audio For... 17KB . ) . )
. 3 1-Mar-16950AM  Matlab Audio For. 17K frames. The average compression ratio achieved is 11.50,
Deskop 4 31-Mar-16950AM  Matlab Audio For.. 17¢8 average MSE is 14.10, average PSNR is 36.34
e a5 31-Mar-16 %50 AM  Matlab Audio For... 17KB
ME!LJ :]6 31-Mar-169:50 AM  Matlab Audio For... 17KB
Libraries 47 31-Mar-169:51AM  Matlab Audio For... 17KB .
A 3 31-Mar-16%:51 AM  Matlab Audio For.. 17K8 Table -1: Result analysis
A 49 31-Mar-169:51 AM  Matlab Audio For... 17KB
This PC 10 31-Mar-169:51AM  Matlab Audio For.. 17k8 Parameter Frame 1 Frame 2 Frame 3 Frame 4
@ A1 31-Mar-1695TAM  Matlab Audio Fr.. 17K8 Original frame size 195 196 195 196
ol 12 31-Mar-16%51AM  Matlab Audio For.. 178 (KB)
13 31-Mar-169:51AM  Matlab Audio For... 16 KB
A1 31-Mar-16951 AM _ Matlab AudioFor. 16K8 Compressed Frame 17 17 17 17
15 31-Mar-16.952 AM | | Size(KB)
416 31-Mar-169:52AM  Matlab Audio For... 17KB - -
R17 WM 1RO AM | Mattah Aiirin Enr 1RER Compression Ratio 11.47 11.52 11.47 11.52
(CR)
Fig.- 4: Compressed frames MSE 14.4354 14.4354 14.4354 13.9580
To reconstruct the video reverse the procedure. It PSNR 36.5356 36.5356 36.5356 36.2826
includes inverse arithmetic, inverse Quantization, inverse
DCT-DWT.The output of the inverse DCT-DWT is in frame
format as shown in figure 5.
6. CONCLUSION

video compression technique have important role in
entertainment and the communication but it is limited by
storage space and bandwidth of transmission medium.
Hybrid method of video compression solves this problem to
great extent. It reduces the size of the storage space and
transmission bandwidth without affecting the quality of the
video.

© 2016, IRJET | Impact Factor value: 4.45 | IS0 9001:2008 Certified Journal | Page2760



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056
JET Volume: 03 Issue: 05 | May-2016 www.irjet.net p-ISSN: 2395-0072

REFERENCES

[1] S.B.Midhun Kumar, Mr.A.Jaykumar, “video compression
system for online usage using DCT”. International
journal of trend in research and development, vol 2,
August,2014.

[21 Escaline Tresq. Dr.M.Sundarajan “Video compression
using Hybrid DCT-DWT algorithm” International journal
of emerging technology and advanced engineering vol 4,
july 2014.

[3] Paul G. Howard and Jeffrey Scott Vitter “Arithmetic
coding for data compression” Vol 82,June 1994.

[4 K.Sureshraju, P.sreekanth “Image and video
compression using DWT matlab result” IJERT vol 3,0ct-
2014.

[5] Suchitra Shreshtha “Hybrid DWT-DCT algorithm for
image and video compression applications”,November
2010.

6] R.R.Gulati “Monochrome and Color Television” reference
book edition reprint, revised publisher new Age
International,2009.

[71 Michel Misiti Yves Misiti Georges Oppenheim Jean-
Michel Poggi “Wavelet Toolbox Computation

[8] Visualization Programming User’s Guide” Version 1 For
Use with MATLAB,March 1996.

[91 Nuno Vasconcelos UCSD “Discrete Cosine Transform”,
july2010.

[10] Thazni Aziz,D.Raveena Judie Dolly “Motion Estimation
and Motion Compensated Video Compression using DCT
And DWT” International Journal of Emerging
Technology and Engineering, dec2012.

[11] L.Escalin Tresa,Dr.M.Sundarajan “Video Compression
using Hybrid DCT-DWT algorithm”

[12] International Journal of Emerging Technology and
advanced Engineering,vol 4,july 2014.

© 2016, IRJET | Impact Factor value: 4.45 | ISO 9001:2008 Certified Journal | Page2761



