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Abstract: In this paper, considering Post processing and &e distortion(rate control) algorithm for a new gaogle
released VP8 Video codec’s , even though these tatgorithms considering already for other video code's and
applying for VP8 video codec to improving the perfamance in terms of quality of the data as well agmproving the

speed is novel method. Actually rate control metttb will plays a better role in especially video codig and
transmission to provide the good video quality athe receiver end, our proposed algorithm techniquenainly exploits

the existing constant-quality control, which is gogrned by a parameter called quality factor (QF) togive a constant
bitrates. So that for this purpose a new modified mthematical model called the rate—quality factor(RQ") is derived
to generate optimum QF for the current coding frameusing the bitrates resulting from the encoding ofhe previous
frame in order to meet the target bitrates. And als in this method the process of calculating the quity factor is so
simple and further calculation is not required for each coded frame. It also provides the rate contr@olution for both

intra-frame and inter-frame coding modes. Similarly In order to improve the quality of the reconstruced video
introducing novel deblocking algorithms and classif them into several categories and implemented fovP8 Video
codec’s. On the other side the PSNR is widely uséat checking the quality of the compressed video. divever, PSNR
sometimes does not reveal the quality perceived Byman visual system. In this paper, we will introdge another
measurement to estimate the blockiness in the comgssed video. So that VP8 video codec is succesgfutiplemented
based on this method and achieve better visual qigl of video data and also able to achieve good germance.
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1 INTRODUCTION

Video coding and transmission of this data in m®lilultimedia communication is very much importamt f
today’s multimedia‘'s applications, And increasinigithl applications are everyday and in this moktie
applications have very different constraints. Majballenges in designing a good digital video systre to
provide encoded video with good visual quality ammmpression performance. For high compression video
coding is mainly needed operational control of Wideo encoder, And also for real-time mobile muéaia
communication, an efficient rate control algorithah the encoder is very important to assure suagessf
transmission of coded video data. Essentially, rétte control part of the encoder tries to regulseying
bitrates characteristics of coded bit- streamsritento produce high-quality decoded frame at dueiver for a
given target bitrates so that compressed bit stsezan be delivered through the available channediwalth
without causing buffer overflow and underflow.

1.1 Survey about Post processing algorithms:

The major factor for high compression video codsthe operational control of the encoder, So thast
of the video standards followed the bistre am syatad in same decoder operation also, ideally esrcsitould
balance the quality of the decoded images with wéhrapacity. And block-based transform coding is
popularly used in video compression standards ascMPEG, H.26x and VP8 Video because of its excelle
energy compaction capability, good boundary coodgi and low hardware complexity. These kinds of
standards achieve good compression ratio and ygudlthe reconstructed image and video when thentipex
is not vey course; but however, in very low biterathe well-known annoying artifact in image andeg
compression coding come into existence and it délgrade the image or video data quality seriouBhys
artifact is calledBlocking Artifact, which results from coarse quantization that digsamost of the high
frequency components of each segmented macro bibtike original image and video frame and introduce
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severe quantization noise to the low frequency aomapt. One example is shown in Fig. 1 Now almokst al
techniques are working on block by block basis.

So that considering in order to reducing this bingkartifact, several deblocking algorithms hadrbee
proposed earlier also. Here we can classify thelavbeblocking algorithms into four different types:loop
filtering, post-processing, pre-processing and laypgred block methods. Especially here considerthg in-
loop filtering algorithm inserts deblocking filtérto the encoding and decoding loop of the videdDEQ, and
one example of this method is adopted in both #R8C as a well as VP8 Video codec’s .

And also one more important parameter is other postessing algorithms have been proposed for video
coding, most of them applying a one dimensionatie@rfilter to remove horizontal edges, followeg &nother
one dimensional horizontal filter to remove vertiedges [9], [10], resulting in a large number eflundant
operations. Furthermore, these methods operateemiopsly decoded frames as a processing unit, avbach
decoded picture should be fetched and stored mrmait memory twice for applying filters in both elitions,
which increases drastically the memory bandwidth.

Major Observations of Blocking Artefacts:
Mainly three major observations on blocking artefacould be identified in block-based transformingd
l. Because of the masking effect of the human visystesn (HVS), there are different sensitivity of
the HVS to areas of the image and video with déiftrcomplexity. The blocking artifacts are more
noticeable in flat areas than in complex areas.
II.  The deblocking filter can remove some high freqyediscontinuity over the block boundaries;
however, it may result into blurring the real edgethe original image or video frames.
lll.  The motion compensation prediction (MCP) propagtteshlocking artifacts into the next frame in
video coding.

1.2 Survey about Rate distortion algorithm for Viceo codec’s

The main Rate—distortion optimization (RDO)-basaté rcontrol algorithm is proposed earlier meth&jp],

in that mode usually minimizes the cost functiorch®sen and the respective QP is used for actealdarg.
Even considering their proposed algorithm achievesaximum gain of almost 0.48dB over H.264 curratg
control scheme, the algorithm requires two-pass Rid@ess in finding the optimum QP, which introdsice
unnecessary coding delay and complexity to the dagrco

And most of the modern codec’s algorithms are bdystill image compression techniques and take into
account for the similarities between frames to exhibetter compression.Basically coding efficien€yany
system or codec’s depends on prediction accuraleg more accurate prediction of codec is the sméfer
prediction errors and use fewer number of bitsrépresenting them. And also even to make more atzur
predictions, more neighboring pixels should be makdo consideration. So the choosing of the prtediand
also the weights of the neighbouring pixels hagrectibearing on the efficiency of the algorithnmorSidering
any kind of video coding the all prediction errimseach of the DCT blocks (8x8) are DCT transfadmend
then quantized (according to specified QP), zigzeanned, and lastly run-length coded. This Ratéraiter
method will chooses compression mode and quandizalh this way, Rate-distortion optimization teirjues
have been mainly applied to video encoders [5]ianil provide good potential for substantial pmovements
in compression efficiency.

2. POST PROCESSING ALGORITHM FOR VP8 VIDEO:

a) VP Video codec:

The complete block diagram of VP8 Video codec [i23hown in fig 1 Basically VP8 Video codec is esed
by On2 technologies and then Google acquired Ofi2 fta Google to release the VP8 source code.ft th
moment, libvpx is the only software library capabfeencoding VP8 video streams and also the sampxiis
capable of decoding VP8 video streams. VP8 offees'highest quality real-time video delivery",

It has also started to attract broad interegténvideo coding research community from both ingushd
academia.

VP8 has a highly adaptive in-loop deblocking filt&éhe type and strength of the filtering can beustdid for
different prediction modes and reference framegype

And another important one is VP8 uses three diffetgpes of reference frames for inter predictithe “last
frame”, a “golden frame” (one frame worth of decoegsed data from the arbitrarily distant past) alsd last
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one an “alternate reference frame.” VP8 bit stréaitially separating the compressed data into tategories,
one for macro block coding modes and motion veaarsone for quantized transform coefficients.

And major features of VP8 Video codec is it wilsupport for low bandwidth applications and mdgatures
are Web video format, Hybrid transform with adeptjuantization, Flexible reference frames, bEdfit intra
prediction and interpretation, sub-pixel integimn, Adaptive in-loop deblocking filtering, ev&rame level
adaptive entropy coding, and friendly data pantitng.

VP8 video compression codec of the WebM open videmat that is available freely. And 3-bit version
number (0 - 3 are defined as four different prefilgith different decoding complexity; other valuesy be
defined for
future variants of the VP8 data format).
There are two decoders 1) VPX decoder

2) Simple Decoder the only difference between theo tis that simple decoder just simply
decodes a stream and nothing else, while the vpxdeman do plenty of
other things.

2.1 In-loop adaptive Deblocking Filter

In order to enhance the visual quality and reggierformance, VP8 adopts the in-loop filter ;1dbding
loop [1-3]. Fig. 2 shows the encoding architectof¢P8 video. As can be seen from the figure, the
previously reconstructed frame passes the loggr tilefore motion estimation. Because the filteracht is
more similar to the original frame, we can obtaiotion vectors with higher accuracy.

As mentioned in the previous section, we knbat the blocking artifact will propagate into thaedr
frames in video coding, which will degrade the wisquality and thus affect the compression ratiasdzl
on this observation, we can achieve higher comjanesatio and better visual quality if we can effeely
eliminate the blocking artifacts. Therefore, H.264C[1] and H.263+ add the deblocking filter intoeth
coding loop to improve the visual quality and tleewwacy of MCP. In the following two sub-sectionsg
will introduce the in H.264/AVC in-loop filter angne novel in-loop filter in [4].

Optimal Post-Process/In-Loop Filtering:

In the previous sub-section, we introduced the ¥R8 other Video codec’s in-loop filter[9] for rening the
blocking artifact. However, the filter coefficierase fixed so that they may not be the best saiuticthe entire
macro block.

Table: 1: Block mode conditions and Boundary stregth value

Block modes and conditions| BS Pixels to |be

modified

At least one of the blocks is 4 Py, P,

Intra coded and the edge is| a 0 M

macro block edge P, G
Q. &

Both of the blocks are Intra 3 Py, P

coded, but the boundary is npt

a macro block boundary G G

Neither of the two blocks arg 2 Py, P

intra coded, and the twp

blocks contain inter-coded Go: O

coefficients (That is, botl

blocks refer to the sar{e

frame)

147



E-ISSN: 2321—-9637
Volume 2, Issue 1, January 2014

International Journal of Research in Advent Technobgy

Available Online at:http://www.ijrat.org

Neither of the two blocks are 1 Py, P
intra coded and inter coded
Qo h
Otherwise 0 No filtering
is applied

Post-processing De blocking Algorithms

Post-processing algorithms [4] are the most papulethods for improving the quality of the imagel aideo
and eliminate the annoying blocking artifact. Oe thther hand, the post-processing algorithms caieee
deblocking without the original image and video,tBe standard need not to be modified. In thisisecive
will introduce several post-processing algorithmramoving blocking artifact.

2.2 Reduction of Blocking Artifacts in DCT Domain:

In this subsection, we introduce a post-procesfiteging algorithm in DCT domain [6-8]. We defirbe block
b (u,v) and B (u,V) first.by, (U, V) is the (m,n)-th

8x8 block in the compressed image, aBg|,(U,V) is the DCT coefficients o, (U,V) . by (U,V) is the

shifted block with displacemen pixel in thex direction and displacemehtpixels in they direction with
respective to block,, ,(U,V) , and B! (U,V) is the DCT coefficients of the blodgl;', (U,V) . One example
is shown in Fig. 3.

Fig 1: DCT Block

In the original image, the neighboring DCT coeffitis at the same frequency are very similar andodwary
radically within a small range. Thus, we can afdply pass filter to the DCT coefficients at eachgfrency to
filter the high frequency parts resulting from tkowy effect. However, this method may blur the redgjes in
the original image, so we must have the mechangsmietect activity of the block and apply the filtsith

corresponding strength. DCT-domain filtering is léggbto revise the bIocIBm’n (u,V) to obtain the new DCT

coefﬁcients@m,n(i, i)
@m,n(i' i) :ViV i i Wi Brlfqln (u,v)

k=—hl=-h (1)

W:Zh: Zh:Wk,l

k=—hl=-h )

The post-filtering works in different ways fibre blocks with different activities.
For blocks with low activity, the blocking dect is more noticeable, so we apply strong fifttgrto smooth
the highfrequency components. The filter coefficients agéreed in eq (3)

w, =1 kl=-2,..,: (3)

For blocks with high activity, the blocking i#att is less noticeable, so we apply filteringlwieéss strength
to smooth blocking artifact and preserve the regke The filter coefficients are defined in (4).
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Wk,I

_ |3, for k)= (0,0, .
- 1, otherwise )

2.3 Comparison

A) In-loop Adaptive De blocking filter algorithm
Table: 2

Advantage Disadvantage

VP8 1. It adaptively selectsThe coding efficiency
the deblocking filter| is lower than thg
based on the strength pfOPF/OLF algorithm

blockiness for,
deblocking.

2. The complexity ig
low

Optima | It can achieve better The complexity ig
| Post-| coding performance andvery high because [
Procesg reduce the blocking must iteratively|
ing and| artifact more effectivelyy compute the filted
In-loop [ than H.264/AVC or| coefficients.
Filterin | VP8 because it obtains
g the  optimal filter
coefficients by referringd
to the new input frame

B) Post-processing De blocking Algorithms:The post-processing algorithms are employed addwoder
output, so they have good potential to be integrat® existing image and video standards.

3 .PROPOSED RATE DISTORTION OPTIMIZATION FOR VP8 VIDEO CODEC:

So that the rate control plays very much an importale in all video standards. Without this ratanirol
technique [2], may be underflow and overflow of #rel buffer may occur due to the mismatching betvibe
source bit rate and the available channel bandwigithdelivering a compressed bit stream. In otherds,
without rate control, any video coding encoderifatlilt to use.

Constant-bit-rate (CBR) control for the constangmhel-bandwidth video transmission [1] and varidiiterate
(VBR) control for the variable-channel-bandwidtided transmission [4]. In terms of the unit of ratarol
operation, these rate-control schemes can be fidaissito macro block- [6], [8], or frame-layer [Bjte control.
These rate-control schemes usually resolve two m@ohlems. The first is how to allocate proper biteach
coding unit according to the buffer status, i.aterallocation, and the second is how to adjustetheoder
parameters to properly encode each unit with tleeatied bits, i.e., quantization parameter adjustnidany
parameters affect the rate-distortion streamindop@ance including the prediction dependency stmagt
which determines coding efficiency and random agdesimages; the accuracy of the geometry inforonati
which is used in coding. In this paper, mainly we proposing as we mentioned in above, the pregsdle’s
VP8 Video codec mainly controls firm and constaobd) quality instead of bitrates by using a useireef
parameter, QF, as this quality indicator to mamthie targeted good quality. Our proposed algorigxploits
this idea by choosing QF as a varying parameterder to achieve average bitrates which is consteet each
GOP. But Since the QF it is plays an important inleontrolling the quality of the encoded videsequence or
the number of bits generated in the encoding psoe¥P8 video codec, finding the optimum QF fdstbet of
target bitrates and also test sequences coulddean algorithm that controls the output bitratéthe encoder.
But because of, the complexity of each frame insisguence could be changing all the time. Howebitgtes
controlling govern a GOP could be possible by asajyt changing the QF of each frame according termain
type of algorithm before we encode. Based on ttés,i a relationship between the bitrates, R, aadQh,
which can be used to estimate the QF for a givegetebitrates, is derived. This model is known fas R—QF
model
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3.1 RD Proposed Algorithm for VP8 Video Codec:

Fig. 5 shows the complete block diagram of VP8 ¥Wideodec In this Using the generated number of bits
required to encode a frame as the feedback parartiEteates, R), R—-QF model adaptively calculates t
optimum QF to encode the following frames in ortteachieve the target bitrates. Given the valu®BBf | is
calculated using Eq. (1) in the next block, I(QF).

Calculation of bitrates contributed from differeiypes of individual frames becomes possible by qushe
allocated bits to each frame type and the overathé rate. The rate control procedure in TM5workshree
steps. First off all, target bit allocation estiemthe number of bits available to code the nestupg. In the
final step, adaptive quantization is carried outnydulating the reference value of the QP fromphevious
step according to the spatial activity in the MBd&rive the final QP. In the proposed rate comnmethod, only
the modified version of TM5'sstepone, which is &trbitallocation,is used to estimate the optimurmber of
bits required from the different types of frameadrder to meet the target bit rate. Finally, we exgptl our
proposed rate control algo rithm in order to achiawitrates close to the target bitrates for lyjtles of frame
coding available inVP8, which are intra-frame-oonbding,

The rate—QF (R—F) model

This section presents the derivation of the retatietween rate and QF in the R—QF model. SincedRDaare
inversely proportional to each other as below:

Roao 1/D

(5)

R=K/D where K is constant

D=KR™

(6)

Bl

Fig 2. Rate curve fore/Q.

For the data rate high the, this distortion con$ideby the quantization usually approximately onmifily
distributed and also the power of the quantizatimise P is Q2/12 .Considering the distortion of the
guantization noise at low bit rates is not exadfasm. So that defining a distortiob for the quantization
parameteq by

D=PxQ (7
And here P states that distortion value. And oteste for this Video coding can expressed as

R(D)=log, (c /P x D) (8)

Frame-level and Macroblock-levelrate control
To finding out the quantization parameter, we stiallocate target bits for the current image frafar. this
purpose need to find number of bits allocatedand P frames like in same manner of MPEG 2 TMS Mode

And also In order to decide the quantization patamér the Current macro block, considering thte+a
guantization model Statistical characteristicshef source data for the current macro block shoelérown to
calculate the quantization parameter. And VP8 ees@éhch macro block at the block level; need imest the
standard deviation of the current macro block fithwse of adjacent macro blocks using standard tiengof
the left macro block and the top macro block of¢herent macro block respectively.

Similarly to determine the quantization parametensidering distortion parameter, which can beiabthfrom
the quantization parameter, And then Predictingdibtortion parameter by distortion parametershefleft and
the top macro blocks of the current macro blockpeetively.

Adjustment of quantization parameter:
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The quantization parameter is adjusted by considethe type of the current macro block and theedéfice
between the previous quantization and the curreantigation parameters. And final quantization paeter
used for encoding. Also for to minimize fluctuatiohpicture quality and blocking artifacts, applyidifferent

adjustment methods.

So today’s video compression scheme using ratertian efficiency is based on good interaction hesw
different motion representation possibilities, amdling for different regions. This rate distortialgorithm [4]
for optimization especially requires an abilityrteeasure the distortion here the perceived distoitiovisual

content is a very much difficult quantity to measur

Usually another method for rate distortion optirtiza is carried out to determine the encoding mfadteeach
packet and channel capacity, and also in order itimmze the overall expected end-end distortionsdAl

adaptive RDO model will improve the performance.

So this model based kind for improving the appraagispeed of a blind method such as the bisectiethoa
also in general adapted model fits well, a redumaehber of trail and errors can be greatly improvwdddel

based for approaching the
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Fig 5: the highly compressed image/video block

critical rates is based on the monotonically ihds decreasing property. From a Rate distortionrétec point
of view [9], a good coding design is very much imtpat to find a set of encoding and decoding atbaric to
minimize the actual RD cost. And even mode seladiio motion estimation will conduct based on at®RB
cost in a macro block by macro block manner.

PSNR can be calculated using below eq:
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Fig 6: PSNR for “vp80-00-comprehensive-002” (fraRete = 15fps, target bit rate=64kbps)

4.RESULT ANALYSIS

Fig 7 : Akiyo_qcif with RD and De blocking

Fig 8 : Akiyo_qcif without RD and De blocking

Fig 9: VP80-00-comprehensive-011 with RD
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Fig 10: VP80-00-comprehensive-011 without RD

Fig 11: With Rate distortion algorithm for VP8 Cade

Fig 12: Without Rate distortion algorithm for VP®dxc

PSNR 48]

Bit Rate [kbps]

Fig 13: Bitrates VS PSNR for different video s
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Table-3: Rate and distortion of encoded sequences :

Sequence PSNR Bit Rate
(Kbps)

Akio-qcif 29.12 32.93

vp80-00- 29.67 33.95

comprehensive-002

vp80-00- 37.57 51.85
comprehensive-007

vp80-00- 39.32 67.34
comprehensive-015

BONR )

Fig 14:Bitrates VS PSNR for different VP8Video teseams

5. CONCLUSION AND FUTURE WORK:

In this paper, introduced and applied several diihg and rate distortion algorithms. Also brieflgscribe the
main characteristics and observations of blockirifaat, and several de blocking algorithms whichl take
advantage of these characteristics and observatoimsprove the quality of the compressed videtadahe
first type is the in-loop filter, which is used teduce the blocking artifact in compressed viddwe &dvantage
of the in-loop filter is that it can achieve bettemprovement because it can refer to the new inféo frame
while the conventional de blocking algorithm adapie image compression is blind to the source imablee
second type is the post-processing de blockingriéthgo, which is the most popular method becausaiit be
combined with the existing image and video coditzgndards. The basic idea of the post-processingadstis
filtering the sharp edge over the block boundargrmoth the compressed image and video by usingpthe
pass filter. The third type is the pre-processiegbtbcking algorithm, which modifies the source gmaand
video in advance and reduces the bit rate, careeehthe quality close to the direct compressed éreaggd
video. The last type is the overlapped method, wisanuch different from other methods becauseuteof it

is taking preventive injection instead of putting the fire..
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De blocking filter improves the PSNR of about OR fbr video encoded using MPEG-4, H.264 and VP8
without using its own in-loop de blocking filtet. has proven to be good in the reduction of the aemoying
blocking artifacts caused by video compression.

Similarly observed that after implementing ratetatison algorithm like rate-quantization model baism the
rate distortion function of the R—QF model And ss=fully show and prove that the bit rate curve loan
modeled by the logarithm function. And also oum8lation results shows that the introduced ratetrobn
method generates coding bits very close to targgethbd provides improved coding efficiency at loivrates.
In this along with optimization quality of the datiso looks good, this shows that performance o8 Vigleo
codec along with Rate distortion algorithm yieldodoquality and optimized of data. In future thesddt of
scope for improving this work like considering thége distortion algorithm for more resolution datathis
way still we are working.
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