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Abstract:  In this paper, considering Post processing and Rate distortion(rate control) algorithm for a new google 
released VP8 Video codec’s , even though these two algorithms considering already for other video codec’s and 
applying for VP8 video codec to improving the performance in terms of quality of the  data as well as improving the 
speed is novel method. Actually  rate control method will plays a better role in especially video coding and 
transmission to provide the good  video quality at the receiver end, our proposed algorithm technique mainly exploits 
the existing constant-quality control, which is governed by a parameter called quality factor (QF) to give a constant 
bitrates. So that for this purpose a new modified mathematical model called the rate–quality factor(R–Q`) is derived 
to generate optimum QF for the current coding frame using the bitrates resulting from the encoding of the previous 
frame in order to meet the target bitrates. And also in this method the process of calculating the quality factor is so 
simple and further calculation is not required for each coded frame. It also provides the rate control solution for both 
intra-frame and inter-frame coding modes. Similarly In order to improve the quality of the reconstructed video 
introducing novel deblocking algorithms and classify them into several categories and implemented for VP8 Video 
codec’s. On the other side the PSNR is widely used for checking the quality of the compressed video. However, PSNR 
sometimes does not reveal the quality perceived by human visual system. In this paper, we will introduce another 
measurement to estimate the blockiness in the compressed video. So that VP8 video codec is successfully implemented 
based on this method and achieve better visual quality of video data and also able to achieve good performance. 
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1      INTRODUCTION  
Video coding and transmission of this data in mobile multimedia communication is very much important for 
today’s multimedia‘s applications, And increasing digital applications are everyday and in this most of the 
applications have very different constraints. Major challenges in designing a good digital video system are to 
provide encoded video with good visual quality and compression performance. For high compression video 
coding is mainly needed operational control of the video encoder, And also for real-time mobile multimedia 
communication, an efficient rate control algorithm at the encoder is very important to assure successful 
transmission of coded video data. Essentially, the rate control part of the encoder tries to regulate varying 
bitrates characteristics of coded bit- streams in order to produce high-quality decoded frame at the receiver for a 
given target bitrates so that compressed bit streams can be delivered through the available channel bandwidth 
without causing buffer overflow and underflow. 
 
1.1 Survey about Post processing algorithms: 

The major factor for high compression video coding is the operational control of the encoder, So that most 
of the video standards followed the bistre am syntax and in same decoder operation also, ideally encoder should 
balance the quality of the decoded images with channel capacity. And block-based transform coding is 
popularly used in video compression standards such as MPEG, H.26x and VP8 Video because of its excellent 
energy compaction capability, good boundary conditions and low hardware complexity. These kinds of 
standards achieve good compression ratio and quality of the reconstructed image and video when the quantizer 
is not vey course; but however, in very low bit rate, the well-known annoying artifact in image and video 
compression coding come into existence and it will degrade the image or video data quality seriously. This 
artifact is called Blocking Artifact , which results from coarse quantization that discards most of the high 
frequency components of each segmented macro block of the original image and video frame and introduces 
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severe quantization noise to the low frequency component. One example is shown in Fig. 1 Now almost all 
techniques are working on block by block basis. 

 
So that considering in order to reducing this blocking artifact, several deblocking algorithms had been 

proposed earlier also. Here we can classify the whole deblocking algorithms into four different types: in-loop 
filtering, post-processing, pre-processing and overlapped block methods. Especially here considering  the in-
loop filtering algorithm inserts deblocking filter into the encoding and decoding loop of the video CODEC, and 
one example of this method is adopted in both  H.264/AVC as a well as VP8 Video codec’s . 
And also one more important parameter is other post processing algorithms have been proposed for video 
coding, most of them applying a one dimensional vertical filter to remove horizontal edges, followed by another 
one dimensional horizontal filter to remove vertical edges [9], [10], resulting in a large number of redundant 
operations. Furthermore, these methods operate on previously decoded frames as a processing unit, where each 
decoded picture should be fetched and stored in external memory twice for applying filters in both directions, 
which increases drastically the memory bandwidth. 
 
Major Observations of Blocking Artefacts: 
Mainly three major observations on blocking artefacts could be identified in block-based transform coding. 

I.  Because of the masking effect of the human visual system (HVS), there are different sensitivity of 
the HVS to areas of the image and video with different complexity. The blocking artifacts are more 
noticeable in flat areas than in complex areas. 

II.  The deblocking filter can remove some high frequency discontinuity over the block boundaries; 
however, it may result into blurring the real edges in the original image or video frames. 

III.  The motion compensation prediction (MCP) propagates the blocking artifacts into the next frame in 
video coding. 

 
 
1.2 Survey about  Rate distortion algorithm for Video codec’s 
The main Rate–distortion optimization (RDO)-based rate control algorithm is proposed earlier methods [2][4], 
in that mode usually minimizes the cost function is chosen and the respective QP is used for actual encoding. 
Even considering their proposed algorithm achieves a maximum gain of almost 0.48dB over H.264 current rate 
control scheme, the algorithm requires two-pass RDO process in finding the optimum QP, which introduces 
unnecessary coding delay and complexity to the encoder 
And most of the modern codec’s algorithms are beyond still image compression techniques and take into 
account for the similarities between frames to achieve better compression.Basically coding efficiency of any 
system or codec’s depends on prediction accuracy .The more accurate prediction of codec is the smaller the 
prediction errors and use fewer number of bits for representing them. And also even to make more accurate 
predictions, more neighboring pixels should be taken into consideration. So the choosing of the predictor and 
also the weights of the neighbouring pixels has a direct bearing on the efficiency of the algorithm. Considering 
any kind of video coding the all  prediction errors in each of the DCT blocks (8x8) are DCT transformed, and 
then quantized (according to specified QP), zigzag scanned, and lastly run-length coded. This Rate controller 
method will chooses compression mode and quantization. In this way, Rate-distortion optimization techniques 
have been mainly applied to video encoders [5] and it will provide good   potential for substantial improvements 
in compression efficiency. 
 
2. POST PROCESSING ALGORITHM FOR VP8 VIDEO: 
a) VP Video  codec:  
The complete block diagram of VP8 Video codec [12] is shown in fig 1 Basically VP8 Video codec is released 
by On2 technologies and then Google acquired On2 calls for Google to release the VP8 source code.At this 
moment, libvpx is the only software library capable of encoding VP8 video streams and also the same libvpx is 
capable of decoding VP8 video streams. VP8 offers the "highest quality real-time video delivery", 
 It has also started to attract broad interest in the video coding research community from both industry and 
academia.  
VP8 has a highly adaptive in-loop deblocking filter. The type and strength of the filtering can be adjusted for 
different prediction modes and reference frame types. 
And another important one is VP8 uses three different types of reference frames for inter prediction: the “last 
frame”, a “golden frame” (one frame worth of decompressed data from the arbitrarily distant past) and also last 



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

   International Journal of Research in Advent Technology 
       Available Online at: http://www.ijrat.org  

 

 147 

 
 

one an “alternate reference frame.” VP8 bit stream initially separating the compressed data into two categories, 
one for macro block coding modes and motion vectors and one for quantized transform coefficients.  
And major features of VP8 Video codec is it will    support for   low bandwidth applications and major features 
are  Web video format,  Hybrid transform with adaptive quantization,  Flexible reference frames, Efficient intra 
prediction and interpretation,   sub-pixel interpolation,   Adaptive in-loop deblocking filtering, even Frame level 
adaptive entropy coding, and  friendly data partitioning. 
 
VP8 video compression codec of the WebM open video format that is available freely. And A 3-bit version 
number (0 - 3 are defined as four different profiles with different decoding complexity; other values may be 
defined for  
future variants of the VP8 data format).  
There are two decoders 1) VPX decoder  
2) Simple Decoder the only difference between the two is that simple decoder just simply 
decodes a stream and nothing else, while the vpxdec can do plenty of 
other things. 
 

2.1 In-loop adaptive Deblocking Filter 
    In order to enhance the visual quality and coding performance, VP8 adopts the in-loop filter in its coding 
loop [1-3]. Fig. 2 shows the encoding architecture ofVP8 video. As can be seen from the figure, the 
previously reconstructed frame passes the loop filter before motion estimation. Because the filtered frame is 
more similar to the original frame, we can obtain motion vectors with higher accuracy. 
    As mentioned in the previous section, we know that the blocking artifact will propagate into the later 
frames in video coding, which will degrade the visual quality and thus affect the compression ratio. Based 
on this observation, we can achieve higher compression ratio and better visual quality if we can effectively 
eliminate the blocking artifacts. Therefore, H.264/AVC[1] and H.263+ add the deblocking filter into the 
coding loop to improve the visual quality and the accuracy of MCP. In the following two sub-sections, we 
will introduce the in H.264/AVC in-loop filter and one novel in-loop filter in [4]. 

 
 
Optimal Post-Process/In-Loop Filtering: 
In the previous sub-section, we introduced the VP8 and other Video codec’s in-loop filter[9] for removing the 
blocking artifact. However, the filter coefficients are fixed so that they may not be the best solution to the entire 
macro block. 
 
 
 

Table: 1:  Block mode conditions and Boundary strength value 
 

Block modes and conditions BS Pixels to be 
modified 

At least one of the blocks is 
Intra coded and the edge is a 
macro block edge 

4 
0p , 1p , 

2p   0q , 

1q , 2q  

Both of the blocks are Intra 
coded, but the boundary is not 
a macro block boundary 

3 
0p , 1p           

0q , 1q  

Neither of the two blocks are 
intra coded, and the two 
blocks contain inter-coded 
coefficients (That is, both 
blocks refer to the same 
frame) 

2 
0p , 1p           

0q , 1q  
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Neither of the two blocks are 
intra coded and inter coded 

1 
0p , 1p           

0q , 1q  

Otherwise 0 No filtering 
is applied 

 
Post-processing De blocking Algorithms 
  Post-processing algorithms [4] are the most popular methods for improving the quality of the image and video 
and eliminate the annoying blocking artifact. On the other hand, the post-processing algorithms can achieve 
deblocking without the original image and video, so the standard need not to be modified. In this section, we 
will introduce several post-processing algorithm for removing blocking artifact. 
 
2.2  Reduction of Blocking Artifacts in DCT Domain: 
 
In this subsection, we introduce a post-processing filtering algorithm in DCT domain [6-8]. We define the block 

,
, ( , )k l

m nb u v  and 
,
, ( , )k l

m nB u v  first. , ( , )m nb u v  is the (m,n)-th 

8х8 block in the compressed image, and , ( , )m nB u v  is the DCT coefficients of , ( , )m nb u v . 
,
, ( , )k l

m nb u v  is the 

shifted block with displacement k pixel in the x direction and displacement l pixels in the y direction with 

respective to block , ( , )m nb u v , and 
,
, ( , )k l

m nB u v  is the DCT coefficients of the block 
,
, ( , )k l

m nb u v . One example 

is shown in Fig. 3.  
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Fig 1: DCT Block 
 
In the original image, the neighboring DCT coefficients at the same frequency are very similar and do not vary 
radically within a small range. Thus, we can apply low pass filter to the DCT coefficients at each frequency to 
filter the high frequency parts resulting from blocking effect. However, this method may blur the real edges in 
the original image, so we must have the mechanism to detect activity of the block and apply the filter with 

corresponding strength. DCT-domain filtering is applied to revise the block , ( , )m nB u v  to obtain the new DCT 

coefficients� , ( , )m nB i j . 
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    The post-filtering works in different ways for the blocks with different activities.  
    For blocks with low activity, the blocking artifact is more noticeable, so we apply strong filtering to smooth 
the high frequency components. The filter coefficients are defined in eq (3) 

, 1,  , 2,...,2k lw k l= = −                            (3)                

    For blocks with high activity, the blocking artifact is less noticeable, so we apply filtering with less strength 
to smooth blocking artifact and preserve the real edge. The filter coefficients are defined in (4). 
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,

3,  for ( , ) (0,0)

1,  k l

k l
w

otherwise

=
= 


                          (4)  

                 
2.3 Comparison 

  
A) In-loop Adaptive De blocking filter algorithm 

Table: 2 
 Advantage Disadvantage 

VP8 1. It adaptively selects 
the deblocking filter 
based on the strength of 
blockiness for 
deblocking. 
2. The complexity is 
low 

The coding efficiency 
is lower than the 
OPF/OLF algorithm 

Optima
l Post-
Process
ing and 
In-loop 
Filterin
g 

It can achieve better 
coding performance and 
reduce the blocking 
artifact more effectively 
than H.264/AVC or 
VP8 because it obtains 
the optimal filter 
coefficients by referring 
to the new input frame 

The complexity is 
very high because it 
must iteratively 
compute the filter 
coefficients. 

 
B) Post-processing De blocking Algorithms: The post-processing algorithms are employed at the decoder 

output, so they have good potential to be integrated into existing image and video standards. 
 

3 .PROPOSED RATE DISTORTION OPTIMIZATION FOR VP8 VIDEO  CODEC: 
So that the rate control plays very much an important role in all video standards. Without this rate control 
technique [2], may be underflow and overflow of the end buffer may occur due to the mismatching between the 
source bit rate and the available channel bandwidth for delivering a compressed bit stream. In other words, 
without rate control, any video coding encoder is difficult to   use.  
Constant-bit-rate (CBR) control for the constant-channel-bandwidth video transmission [1] and variable-bit-rate 
(VBR) control for the variable-channel-bandwidth video transmission [4]. In terms of the unit of rate-control 
operation, these rate-control schemes can be classified into macro block- [6], [8], or frame-layer [3] rate control. 
These rate-control schemes usually resolve two main problems. The first is how to allocate proper bits to each 
coding unit according to the buffer status, i.e., rate allocation, and the second is how to adjust the encoder 
parameters to properly encode each unit with the allocated bits, i.e., quantization parameter adjustment. Many 
parameters affect the rate-distortion streaming performance including the prediction dependency structure, 
which determines coding efficiency and random access to images; the accuracy of the geometry information 
which is used in coding. In this paper, mainly we are proposing as we mentioned in above, the present google‘s 
VP8 Video codec mainly controls firm and constant good quality instead of bitrates by using a user-defined 
parameter, QF, as this quality indicator to maintain the targeted good quality. Our proposed algorithm exploits 
this idea by choosing QF as a varying parameter in order to achieve average bitrates which is constant over each 
GOP. But Since the QF it is plays an important role in controlling the quality of the encoded video   sequence or 
the number of bits generated in the encoding process of VP8 video codec, finding the optimum QF for this set of 
target bitrates and also test sequences could lead to an algorithm that controls the output bitrates of the encoder. 
But because of, the complexity of each frame in the sequence could be changing all the time. However, bitrates 
controlling govern a GOP could be possible by adaptively changing the QF of each frame according to a certain 
type of algorithm before we encode. Based on this idea, a relationship between the bitrates, R, and the QF, 
which can be used to estimate the QF for a given target bitrates, is derived. This model is known as the 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 Video Codec In this Using the generated number of bits 
required to encode a frame as the feedback parameter (bitrates, R), R–QF model adaptively calculates the 
optimum QF to encode the following frames in order to achieve the target bitrates. Given the value of QF, l is 
calculated using Eq. (1) in the next block, l(QF).  
Calculation of bitrates contributed from different types of individual frames becomes possible by using the 
allocated bits to each frame type and the overall frame rate. The rate control procedure in TM5works in three 
steps. First off all, target bit allocation estimates the number of bits available to code the next picture. In the 
final step, adaptive quantization is carried out by modulating the reference value of the QP from the previous 
step according to the spatial activity in the MB to derive the final QP. In the proposed rate control method, only 
the modified version of TM5’sstepone, which is target bitallocation,is used to estimate the optimum number of 
bits required from the different types of frame in order to meet the target bit rate. Finally, we employed our 
proposed rate control algo rithm in order to achieve a bitrates close to the target bitrates for both types of frame 
coding available inVP8, which are intra-frame-only coding,  
 
The rate–QF (R–F) model                                            
This section presents the derivation of the relation between rate and QF in the R–QF model. Since R and D are 
inversely proportional to each other as below: 
R α 1/D                                                                                       
(5) 
R= K/D    where K is constant  
D=KR-1                                                                                                                                  

(6) 

 
Fig 2. Rate curve for σ/Q. 

For the data rate high the, this distortion considering by the quantization usually approximately uniformly 
distributed and also the power of the quantization noise P is Q2/12 .Considering the distortion of the 
quantization noise at low bit rates is not exact uniform. So that defining a distortion D for the quantization 
parameter Q by 
 
D=Ρ×Q                                                                                 (7) 
And here P states that distortion value. And our scheme for this Video coding can expressed as  
 
R(D)=log2 (σ /Ρ × D)                                                          (8) 
 
Frame-level and Macroblock-levelrate control 
To finding out the quantization parameter, we should allocate target bits for the current image frame. For this 
purpose need to find number of bits allocated to I and P frames like in same manner of MPEG 2 TMS Model. 
 
 
And also In order to decide the quantization parameter for the Current macro block, considering the rate-
quantization model Statistical characteristics of the source data for the current macro block should be known to 
calculate the quantization parameter. And VP8 encodes each macro block at the block level; need to estimate the 
standard deviation of the current macro block from those of adjacent macro blocks using standard deviations of 
the left macro block and the top macro block of the current macro block respectively. 
Similarly to determine the quantization parameter, considering distortion parameter, which can be obtained from 
the quantization parameter, And then Predicting the distortion parameter by distortion parameters of the left and 
the top macro blocks of the current macro block, respectively. 
 
Adjustment of quantization parameter: 
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The quantization parameter is adjusted by considering the type of the current macro block and the difference 
between the previous quantization and the current quantization parameters. And final quantization parameter 
used for encoding. Also for to minimize fluctuation of picture quality and blocking artifacts, applying different 
adjustment methods.  
So today’s video compression scheme using rate distortion efficiency is based on good interaction between 
different motion representation possibilities, and coding for different regions. This rate distortion algorithm [4] 
for optimization especially requires an ability to measure the distortion here the perceived distortion in visual 
content is a very much difficult quantity to measure. 
Usually another method for rate distortion optimization is carried out to determine the encoding mode for each 
packet and channel capacity, and also in order to minimize the overall expected end-end distortion. Also 
adaptive RDO model will improve the performance. 
So this model based kind for improving the approaching speed of a blind method such as the bisection method 
also in general adapted model fits well, a reduced number of trail and errors can be greatly improved. Model 
based for approaching the  

 
 
 

Fig 3: Video Encoding 
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Fig 4 VP8 Video encoder and decoder 
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Fig 5: the highly compressed image/video block 

 
critical rates is based on the monotonically it is non decreasing property. From a Rate distortion theoretic point 
of view [9], a good coding design is very much important to find a set of encoding and decoding algorithmic to 
minimize the actual RD cost. And even mode selection for motion estimation will conduct based on actual RD 
cost in a macro block by macro block manner. 
 
PSNR can be calculated using below eq: 
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            (9) 
 
 

 
 

Fig 6: PSNR for “vp80-00-comprehensive-002” (frame Rate = 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 Codec 
 

 

 
 

Fig 12: Without Rate distortion algorithm for VP8 Codec 
 

 
 

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-
comprehensive-002 

 

29.67 33.95 

vp80-00-
comprehensive-007 

 

37.57 51.85 

vp80-00-
comprehensive-015 

39.32 67.34 

 
 

 
Fig 14:Bitrates VS PSNR for different VP8Video test streams 

 
5. CONCLUSION AND FUTURE WORK: 
In this paper, introduced and applied several deblocking and rate distortion algorithms. Also briefly describe the 
main characteristics and observations of blocking artifact, and several de blocking algorithms which will take 
advantage of these characteristics and observations to improve the  quality of the compressed video data. The 
first type is the in-loop filter, which is used to reduce the blocking artifact in compressed video. The advantage 
of the in-loop filter is that it can achieve better improvement because it can refer to the new input video frame 
while the conventional de blocking algorithm adopted in image compression is blind to the source image.. The 
second type is the post-processing de blocking algorithm, which is the most popular method because it can be 
combined with the existing image and video coding standards. The basic idea of the post-processing methods is 
filtering the sharp edge over the block boundary to smooth the compressed image and video by using the low 
pass filter. The third type is the pre-processing de blocking algorithm, which modifies the source image and 
video in advance and reduces the bit rate, can achieve the quality close to the direct compressed image and 
video. The last type is the overlapped method, which is much different from other methods because the rule of it 
is taking preventive injection instead of putting out the fire.. 
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De blocking filter improves the PSNR of about 0.1 dB for video encoded using MPEG-4, H.264 and VP8 
without using its own in-loop de blocking filter. It has proven to be good in the reduction of the very annoying 
blocking artifacts caused by video compression. 
Similarly observed that after implementing rate distortion algorithm like rate-quantization model based on the 
rate distortion function of the R–QF model And successfully show and prove that the bit rate curve can be 
modeled by the logarithm function.  And also our Simulation results shows that the introduced rate control 
method generates coding bits very close to target bits and provides improved coding efficiency at  low bit rates. 
In this along with optimization quality of the data also looks good, this shows that performance of VP8 video 
codec along with Rate distortion algorithm yield good quality and optimized of data. In future there is lot of 
scope for improving this work like considering this rate distortion algorithm for more resolution data, in this 
way still we are working. 
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