International Journal of Advanced Engineering Research and Science (IJAERS)

[Vol-2, Issue-2, Feb.- 2015]
ISSN: 2349-6495

A Survey on Efficient Memory in Video
Codec using Hybrid Algorithm

T.Bernatin, Priya Rani, Alka Kumari
Department of ETCE, Sathyabama University. Cherindia

Abstract— Now-a-days video is one of the important
components in multimedia communication. In various
applications such as broadcasting news over satellite and
other channel, storage of data etc, video communication
can be found. The unnecessary video data is removed so
that the data can be sent efficiently and with less memory
storage. For compressing the video, hybrid algorithm is
used which is a combination of DWT and modified SPIHT
algorithm. Discrete Wavelet Transform (DWT) is an
efficient tool for compression because it offers higher
compression ratio and minimizes the computation energy.
DWT is widely used because of its capability of displaying
images at both high and low frequency resolutions. SPIHT
(Set Partitioning in Hierarchical Trees) provides good
image quality with high PSNR, effectively optimized for
progressive videos and is a fully embedded codec, so it is
considered as the most effective and simpler algorithm. This
paper analyzes a survey on various performance of SPIHT
such as Peak Sgnal to Noise Ratio (PSNR), Picture Quality
Scale (PQS), Least Mean Sguare Error (LMSE), and
Compression Ratio (CR).
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l. INTRODUCTION

These days, people use a variety of multi-mediacdsv
including cell phones, camcorders, digital camarad even
latest professional-level digital SLRs which condities to
inadequate transmission bandwidth of network anchamg

storage for device. So, the video compression atretes
the problem of reducing the amount of data requiied
represent a digital image. The main objective igetduce
the storage size as much as possible so that bhean

transferred easily without losing the quality antbrmation
and to obtain significant computational time saving

Codec is used for compressing and decompressingdbe
information. The work of codec is that they take digital
media data and either compress them (for transaodt
storage) or decompress them (for viewing and tradisg).
The first step in video codec is that an input wids
converted into still images for processing. Thisaga is
separated into small blocks. Then discrete wavelet
transform (DWT) is applied on each block which
decomposes the still image into different sub-bafats
getting pixel coefficient of the still image. DW$ & high
resolution transformations and it spans the lovgudency
parts (approximation parts) of the signal as theslb-band
can be seen by human vision. Now, SPIHT (Set Ranititg

in Hierarchical Trees) algorithm is introduced whis a
significant improvement of EZW (embedded zero-tree
wavelet) algorithm. It provides highest image dawalfully
embedded coded file and fast encoding/decoding. thBy
combination of DWT and modified SPIHT algorithm, we
get the performance of high PSNR (peak signal tseno
ratio) which is the most widely used video qualitetric
and high SSIM (Structural similarity index) which a new
metric that shows better results than PSNR. It gises
high compression ratio which is a term to quantifie
reduction in data representation size and highugpact
quality scale which is a system for rating imageliqu
based upon features of images that affect theagption by
human eye. The quality of resultant video is refeva
concern in video compression and thus to improwe th
quality Picture Quality Scale is used.
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Il. DISRETE WAVELET TRANSFORM
Discrete Wavelet Transform has become very veesatil
image processing tool and is widely used for corsgiom
purpose as it helps in manipulating video composgssind
progressive video transmission. In video compressibe
digital videos must be accumulated and recovere@nn
effective and proficient manner. DWT displays data
different resolutions which means it breaks theadato
different coefficient. They are approximate coeéit and
detailed coefficient; out of which detailed coeifiat is
discarded due to high frequency rate and approidmat
coefficient is used for compression method at cififie
resolution and has highest energy than other.

The still images are decomposed into different bahds
images using

* wavelet
transform,
namely, low-

low  (LL),
high-low
‘\ (HL), low-

\’ high  (LH),
and high-

high (HH) in
order to get
pixel
coefficient of

an image. The LH sub band represents the vertiia df
the image; HL sub band represent the horizontdl gfathe
image; HH sub band represent the diagonal infoomati
about the image. The significant part of spatiaindm is
contained in LL sub bands. The image presents irsith
band corresponds information visible at low regotutevel
and image present in that of LH, HL, and HH coroegpto
information available at high resolution level andhich

means more image data. The LL sub band is further
decomposed into sub bands to get detail aboutpiéwatof
image.

The moving images is framed into still images ahd t
images are decomposed into low pass filter and pags
filter along rows and columns and results are deampled

by a factor 2 of each image. For one image, we geitltwo

sub images corresponding low frequency and high
frequency along both rows and columns.

M. SET PARTITIONING HIERARCHICAL
TREES

Set Partitioning in Hierarchical Trees (SPIHT) im a
efficient and simple algorithm with many inherent
characteristics such as it is self adaptive, cotaple
embedded, accurate rate control, idempotent. SR$HaN
extended version of EZW (Embedded Zero tree Wayelet
coding and is one of best method used for codifjHS
supports

» Unrestricted dimensions images

» Multi resolution encoding or decoding

» Modularity

» 8,16, or larger bit images.
The video is first converted using wavelet transfoand
then information about wavelet coefficient is tnanitsed.
Decoder uses received signal for reconstructingmineelet
and recovering the video and thus an inverse whavele
transform is performed. SPIHT is a method for elig
and decoding the wavelet transform of a video. He t
course of encoding and transmitting data regardiagelet
transform, it will be possible to perform an inwers
transformation on wavelet for decoder and reconsttiue
original video. The coding process consist of tvasges:
sorting pass and refinement pass. Each and evely ab
the tree is recognized by the pixel coordinate thic
corresponds to a pixel. Its direct successors alledc off
spring, corresponds to the pixels of the identigptial
orientation in the next superior level of the pyrdm
Each node, has either no off spring or four offirays,
which always form a group of closest pixel.
The pixels in the peak level of the pyramid arettke roots
and are also grouped in 2*2 adjacent pixels an@doh
group of four, one of them does not have any afings.

Example of SPIHT algorithm is explained below-
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Using three passes at the encoder, transmittestrieiim is
generated, and then bit stream is decoded.
1) During first pass

The value of n is 4. The lists at the encoder are:
LIP- {(0,0)—21; (0,1)—7; (0,2)—10; (0,3)—13}
LIS- {(0,1)—7; (0,2)—10; (0,3)—13}
LSP- {}
The element of LIP is examined. At (0,0), the cioaght is
greater than 16, therefore it is a significantdid a 1 is
transmitted. If the coefficient is positive theristindicated
by 0 and the coordinate (0,0) is moved as the émity in
LSP.
In the list of LIP the next three coefficients amsignificant
and thus a 0 is transmitted. The contents of LI&emined
and at the location (0,1) (10,13,5,and 4), nonetlaf
coefficient are significant at this point of threth a 0O is
transmitted. All the coefficients at location (1&)d (1,1)
are insignificant at this point of threshold, soOais
transmitted.

8 bits are transmitted at the end of this pass
10000000
the three lists are

LIP- {(0,1)—7; (1,0)—8; (1,1)—6}

LIS- {(0,1)D; (1,0)D; (1,1)D}

LSP- {(0,0)~21}

D is the coordinates of descendants of (i,)).

2) During second pass
The value of n is decremented to 3 and threshold
becomeg? = 8.
Now, content of LIP is examined and at locatiorL}&nd
(1,1) two elements are insignificant so, a 0 isgmaitted
and at location (1,0) one element is significant &d. is
transmitted.

The content of LIS is examined and the coefficiant
location (0,1) are 10;13;5;4, out of which two aignificant
and thus set (0,1) is significant and thus a Yaesmitted.
At location (1,0) and (1,1) all the elements arggnificant
and thus a 0 is transmitted.

The content of LSP is examined during refinemerdspa
from the previous pass and there exists only oreneht
with value 21. The third most significant bit of &1, so
we transmit a 1

(2110 = 10101 has the bits4 = 1,b3 =0,b2 = 1,b1=0,b0
=1).

13 bits are transmitted in this pass:
0001010100001

And the lists are:

LIS-{(0,1)—7;(1,1)—6;(1,2)—5;(1,3)—4}

LIP-{(1,0)D;(1,1)D}

LSP-{(0,0)-21;(0,2)—10;(0,3)—13}

3) Now n is decremented to 2 and threshold becomes
22=4,
Bits sent during this pass is given as-
1011101010110110011000010

At the end of this pass is listed as-

LIP- {(2,2)—3;(2,3)—2;(3,0)—3;(3,2)—>2;(3,3)—0}

LIs- {3

LSP-{(0,0)-21; (0,1)~7; (0,2)}—~10; (0,3)~13; (1,0)-S8;
(1,1)-6; (1,2)-5; (1,3)-4; (2,0)-5;

(2,1)-6; (3,14}

DECODING
Each list is initialized by decoder as an encoder:
LIP-{(0,0); (0,1); (0,2); (0.,3)}
LIS-{(0,1)D; (1,0)D; (1,1)D}
LSP-{}
» Decoding, first pass
After the bit streams 10000000 are received, the
decoder can change the list to
LIP-{(0,1); (1,0); (1,1)}
LIS-{(0,2)D; (1,0)D; (1,1)D}
LSP-{(0,0)}
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The reconstruction of the image at this poi

19/ 0 | O 0
010 |y 0
0 0|0 0
0 0|0 0

e Decoding, second pass

After receiving the bit string 00@10100001 the list
are decoded by the decoder-

LIP-{(0,1); (1,0); (1,1); (1,2); (1,3)}

LIS-{(1,0)D; (1,1)D;}

LSP-{(0,0); (0,2); (0,3)}

The reconstruction of the image at this p

23 |0 12 12
0 0 0 0
0 0|0 0

0 010 0

¢ Decoding, third pass
After receiving the bit string 101110101011011001a@®1.0
the decoder can change the lists to
LIP-{(2,2);(2,3);(3,0):(3,2);(3.3)}
LIS-{}
LSP-{(0,0);(0,1);(0,2):(0,3);(1,0);(1,1);
(1,2):(1,3):(2,0):(2,1);(3,1)}

The reconstruction of the image at this poi

21 | 7 10 14
7 5 5

7 -7 |5 0
0 510 0

V. HYBRID ALGORITHM

The hybrid algorithm is a combination of Discretavwelet
transform (DWT) and modified Set partitioning

hierarchical tress (SPIHT) algorithm. These techegjare
most popular for video compression and they have\wn
advantages and disadvantages. DWT, wavelets ar
discretely samplecand the key advantage is thboth
frequency and location informatioare capture. It gives
good compression ratio without losing more data of im

but if we will do more than one level then we vg#t more
compression ratio but the regenerated image issinatar
to actual image. MSE is greater if DWT applies mibran
one level. It's not always true that we get betiatput in
DWT. And it needs mre processing powe

SPIHT (Set partitioning in hierarchical trees) altfon is
much powerful and efficient image compression tépa
as these have fully embedded coding property emgkelasy
progressive transmission of information. It proddeigh
PSNR (peak signal to noise ratio) and better ingaggity.
It is optimized for progressive image transmissiamd
provides powerful error correction.PIHT is completely
adaptive and thus helps in fast encoding idecoding.
SPIHT is the most efficient chnique as it yields all the
above objectives simultaneously. Though SPIHT igrtea
many advantages over other compression technidlieis
have many disadvantages like it is very unprotettedit
corruption, as a single bit error introduces rerakle image
distortion depending on its location. SPIHT hasrepprty
of bit synchronization because leaking in singld
transmission leads to total misinterpretation fitwa side o
the decoder. So, now when we will combine the athges
of both DWT andSPIHT algorithm, then we can overcol
the disadvantages of both the techniques to geétter
outcome.

Modified
SPIHT
Encoding

Bit stream
encoder

Channel

Modified Bit stream
Reconst (—]
= et SPIHT decoder
Video ;
Decoding

The input video is first separated into severataalled
images then each image is divided into differemtmies
called subbands using the DW1lechnique. Each image is
divided into approximation and detailedvertical,
horizontal, diagonal) subignal and then apply quantizati
on each frame, followk by modified SPIHTalgorithm to
encode the bit stream. Now it is transmitted thiodige
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channeland then decoded back through bit stream dec
The SPIHT decoding is used to decode the values
inverse DWT is applied on different blocks to foansingle
image. At last, each images recombine to form ao
PERFORMANCE ANALYSIS

The performance atysis of efficient memory in the vide
codec is based on certain parameters. These pai@sncar
be calculated simply and quickly and provides adyaay
to evaluate the video quality.

I. Peak Signal To Noise Ratio (PSNR)

This is a ratio between the mmum possible power of
signal and power of the noise that affects thelifidef its
representation. PSNR can be expressed in the tefr
logarithmic decibel scale. This isommonly used fo
measuring the quality of reconstron of lossy
compression codecsVhen comparing the compressi
codecs, PSNR is an estimate human observation of
reconstruction quality. It examines the differenfasevery
single pixel of the image. PSNR is defined via M (Mean
squared error).

Il. Mean Squared Error (MSE)

The mean squared err@f an estimator measures |
average of the squares of the errors, that isgdifference
between what is being estimated and the estimThe
difference occurs becsae the estimator doesn’t desc for
information that could producenore precise estimate.
Given a noisdree mxn monochrome imad and its noisy
approximation K, MSE can be define as:

m-—1
MSE=TL Dy ZiallG) ~KGDY

The PSNR (in dB) can is calculated as:
MAXr>

PSN Rzl%glo (m)

AX1
=200g;0 (=)

=20og,,(MAX1) -101log,,(MSE)

Il. Structural Similarity Index (SSIM)

The measurement of video quality is based on als

uncompressed or undistorted video using a techrigliec

Structural Similarity Index. In simple words, tandi the

similarity between two vide@sSSIM is usedThe methods
like PSNR and MSE can be improved by using thishoe

which is unpredictable with human eye perceptiSSIM

consider video degradation aspparer transform in
structural information. Structural information ithe

schemethat the pixels have strong ir-dependencies
especiallywhen they are spatially close and thcarry

significant dataabout the structure of the objects in
visual scene..

The SSIM ofa video is calculated on different windc.
The evaluation ofwo windows x and y oigeneral size
NxN is:

SSIM(w,y) =

%
|

(2tapty + 1) (202, + €2)
(1 — 1+ @)iof + o + @)

With
e pzx the average Cr;
e Huthe average ¥,

2 .
e 0% the variance ox;

. ”5 the of variancey;
« wovzxpthe covariance cx and ¥
. c=(kL)* | c=(kL)* two variables to
stabilize the division with weak denomina
e Lthe dynamic range of the pi-values (typically
this is o¥bits per pz':cef_l);
o k1 =0.01 and k2 =0.03 by default.
The resulting decimal Wiae of SSIM lies betwee-1 and 1.
Ill. Compression Ratio (CI
The method used tocompute the decrease in data
representation sizeis termed as compression ri
Mathematically it is defined as the ratio between
uncompressed size and compressed

IV. Picture Quality (PQS)
PQS is a system for rating image quality based |
features of images that affect their perceptionhiynan

eye.
PERFORMANCE ANALYSIS OF HYBRIC
ALGORITHM

Techniques Compressiol| PSNR MSE

used Ratio

DWT 3.23 50.31 4.16

SPIHT 3.19 34 40

HYBRID 5.32 30.72 55.07

V. CONCLUSION
This paper presents the combination of DWT and frexti
SPIHT algorithm for video compressi. DWT is a high
resolution transformation. SPIHT giy good signal to noise
ratio, on demand information sorting andgood quality
matrix. The advantages of bc DWT and SPIHT
combinedly gives the proposed hybrid algorithm, a be

Page | 19



International Journal of Advanced Engineering Research and Science (IJAERS)

[Vol-2, Issue-2, Feb.- 2015]
ISSN: 2349-6495

performance such as PSNR value is high, compresatan
is high, better picture quality and lossless infatimn.
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