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Abstract  
Rate control algorithm is based on using lossy high compression ratio by using RC with ISRAD and especially this approach 

gives higher compression ratio than rate control with Innovative speckle reduced anisotropic diffusion( RC-ISRAD). In this 

algorithm to perform is applied to get better information protection and also for stronger noise supperessive capacity. The 

video sequence can be improved in video content than peak signal noise ratio (PSNR) and.The real time quality estimation of  

quality metric can be calculated automatically with a meek multimedia sequence. The new perceptual metric into an 

H.264/AVC mode selection algorithm with the aim of better video quality.  

Objective: To reduce memory space in test  video sequences  which are the use of  high quality metrics such as Peak 

Signal Noise Ratio (PSNR) and  Structural Similarity Indexed Metrics (SSIM). To increase Compression Ratio in  the YUV 
video sequences. 

Methods/Statistical Analysis:The Rate Control Total Variation  metric is a full reference objective quality metrics which 
predict perceived target bit rate compression of video is sequenced using Rate Control Algorithm with Speckle Anisotropic 
Diffusion (RC-SAD). The  proposed method is based on the quality metric of  MSE and Full Reference (FR), which are 
determine the variation of FR with MSE across various video data using a training data set of QCIF video sequences of 4:2:0 
YUV format. Anisotropic Diffusion proposed the following nonlinear for the smoothing frame on a continuous domain to 
compare RC-ISRAD algorithm with total variation (RC-TV) is a better -compressed video metric is compared with other 
iteration. The speckle reducing anisotropic diffusion excels over the traditional speckle reducing anisotropic diffusion 
exclusion filters and above the predictable AD method in terms of  high bit rate  efficient quality metrics  and edge localization. 
The most known and widespread objective metric is PSNR (Peak Signal –to –Noise Ratio), It compares the maximum 
possible signal force is the highest value of the luminance component of the frame, that is the mean square error (MSE) value 
calculated  pixel by pixel between the source frame and the received frame. 

Application /Improvements:The sequences used were Akiyo, Foreman Grandma, Mobile, Mother& Daughter, News, 
salesman and Suzie. These sequences were compressed at a range of quantization parameter (QP) values, QP= {6….}. In 
this research, a wide range of bit rates has been used in the dataset ranging from very high bit rate (QP=6) to very low bit 
rate (QP=45).  

Keywords: Rate Control algorithm, Total Variation, Speckle Reducing Anisotropic diffusion, Peak Signal Noise Ratio, mean 

Square Error, video Quality metrics. 

I. INTRODUCTION 

Outstanding to the prompt development of digital 

video applications, digital video sequences have been 

explosively increasing in the past epochs. Video quality 

assessment of these video resources is exceedingly 

important in the system of digital video compression, 

transmission, and storage. The most upfront way to 

evaluate the quality of a video sequence is to use the 

quality scales directly rated by human viewers. 

Conversely, such  objective evaluations are quite time 

consuming and expensive. Hence, there has been an 

increasing demand objective quality metric and human 

visual system (HVS).Video compression algorithms and 

codecs are combining spatial image compression and 

temporal motion compression. Objective video quality 

metrics can be classified into three distinct categories 

according to the previous data set references video 

signals: Full Reference metrics (FR), Reduced Reference 

metrics and No- Reference metrics. In general, 

applications of FR video quality assessment (VQA) 

metrics( 1-5) 
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 Codec evaluation and specification. 

 Monitoring the video sequences Via RCSAD. 

 Quality measurement of a storage or 
transmission system   that utilizes the video 
encoding and   decoding technique  

 Achieve the target   compression bit rate. 

The online processing capability of a FR-VQA metric 

is a charity to important for quality metric in a rate 

distortion metric in a video encoder. The pixel based FR 

metrics Such as Mean squared Error and allied peak 

signal noise ratio (PSNR) have been primary quantitative 

performance metrics in the field of signals for several 

data resources since PSNR metrics are in the field of 

very important for numerous video processing measures. 

Video the Quality Metrics (VQM) is mostly based on apply 

different Image Quality Metrics (IQM) on single frame of a 

video. Full reference objective quality measure makes a 

prediction of the video quality of the original YUV video 

sequence to gray scale sequence. Digital video typically 

includes the quarter common and intermediate (QCIF) 

format with 176 x 144 pixels, the common intermediate 

format (CIF) with 352 x 288 Pixels and 30 frames per 

second (6)  

The spatial and temporal alignment of the reference 

and degraded video sequences taking into account 

encoding factors such as frame skipping and 

compression ratio. The distortion introduced by 

compression such as blocking and blurring. The 

correlation between subjective and estimated quality of 

the three metrics which is developed for standard 

resolution of Speckle Anisotropic Diffusion (SAD) is a full 

reference objective video quality assessment technique 

which measures the  quality of video based on the 

removal edge areas. This paper presents a method 

extending the Full Reference (FR) metric to incorporate 

the RCSAD based compression ratio as YUV color in 

order to improve the correlation between predicted and 

subjective quality. The quality metric is structured as 

follows. Section 2 describes the related work of the 

subjective evaluation process. Section 3 gives a 

description of to obtain the relationship between PSNR 

and MSE for different data set video sequence (7,8). 

Section 4 presents the method of extending the quality 

metric to incorporate both spatial and temporal texture 

with converting to the YUV to grayscale. The 

performance of the proposed method is evaluated in 

Section 5. Section 6 contains conclusions and future 

work. 

II. RELATED WORK 

The problem is  proposed the visual quality of 

compressed video sequences. It depends on the MOSP 

metric is a full reference objective quality metric which 

predicts perceived quality of sequences with video 

compression –included impairments based on the spatial 

texture. The mean square opinion score (MOS) can be 

improved in video content than peak signal noise ratio 

(PSNR). The real-time quality estimation of  quality metric 

can be calculated automatically with a meek multimedia 

sequence. The new perceptual metric into an H.264/AVC 

mode selection algorithm with the aim of better video 

quality. The paper is  developed  to automatically assess 

the blurriness artifact in video frames displayed on a TV 

monitor. There are two main metrics are introduced for 

classifying the type of blurriness and measuring strength. 

In this paper are verified in the subjective frame quality. 

Further work needs to be a suitable computing platform 

and powerful real time processing at HDTV pixel rates. 

The paper is  presented4 video quality is a key factor of 

modern video streaming systems. The encoding 

parameters that minimize and maximize the values of 

some metrics (PSNR, SSIM, VQM). An adaptive bitrate 

streaming algorithm could be implemented in place of 

extra bit rate techniques using intra-frame refreshment. 

This paper is projected (9) a no-reference (NR) metric 

to objectively review H.264/AVC video quality and 

introduced by hybrid block –based motion compensated 

predictive video codecs. A flickering metric for intra-coded 

frames are validated the subjective frame collected during 

a temporal video evaluation experiment. Moreover, 

quality prediction accuracy is compared with that 

Structural Similarity Index Metric (SSIM) and Full 

References (FR) mode. C.D.M. The paper  planned (10) 

video quality assessment (VQA) for many video 

applications, e.g., compression, archiving, restoration and 

enhancement. Different from the video quality of single 

images, motion information, and temporal distortion 

should be used for VAQ. Most VAQ algorithms deal with 

the motion information through two ways; either 

incorporating motion sequence into  a temporal weighting 

scheme to account for their effects on the spatial 
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distortion or modeling the spatial and temporal distortion 

independently. The proposed VAQ metric is low 

computing complexity. The prospect is used to a novel 

quality metric based on local spatio-temporal sequence. 

Hence, the experimental results on the LIVE database 

and quality metrics such as PSNR, SSIM and performs 

competitively with MOVIE metric.  

The contribution is anticipated (11) design of objective 

video quality metrics using the spatial and temporal 

information. Digital videos are subject to several types of 

distortions, acquisition, processing, storage and 

transmission, resulting in loss of visual quality. The 

proposed metrics that use spatial and temporal 

information to evaluate video’s subjective assessment. 

The metric T-Vim SSIM provided the result for H.264 

encoding. Moreover, the proposed metric is recycled to 

various types of video distortions and independent 

performance. The author is  suggested (15) high dynamic 

range differ (HDR) signal processing from the traditional 

low dynamic range (LDR) is   related to the physical 

luminance in the scene. Video quality is computed based 

on a spatial -temporal analysis the human eye fixation 

behavior during video viewing. The video sequences are 

better performance of a complete quality metric, which is 

a subjective HDR video database with 90 video 

sequences, and it is found to be better than the other 

subjective terms. The  author (17) is recommended model 

to calculate the coding between different codecs. 

However, this method is to calculate the average coding 

efficiency based on subjective quality metrics. The 

subjective manner is bounded rating scales, a logistic 

function is used to fit the rate – distortion values. The 

average MOS and bitrate differences are computed 

between the fitted R-D curves. The subjective scores are 

considered to estimate the corresponding confidence 

intervals on the calculated average MOS and bit rate 

differences.  

III. PROPOSED WORK 

In this section, Proposed a method for subjective 

comparison of  Encoders  based on To investigate the 

correlation between MSE and Full Reference (FR), which 

are determine the variation of FR with MSE across 

various video data using a training data set of QCIF video 

sequences of 4:2:0 YUV format. The sequences are 10s 

in duration and the coded using the Rate Control Speckle 

Anisotropic Diffusion (RCSAD) in  the  H.264/AVC with 

main profile, Discard   B-frames and 10 reference frames 

in research work. The sequences used were Akiyo, 

Foreman Grandma, Mobile, Mother& Daughter, News, 

salesman and Suzie. These sequences were 

compressed at a range of quantization parameter (QP) 

values, QP= {6….}. In this research, a wide range of bit 

rates has been used in the dataset ranging from very high 

bit rate (QP=6) to very low bit rate (QP=45). However, the 

single stimulus impairment scale (SSIS) method of 

subjective evaluation is used in the experiment to acquire 

the subjective and objective quality rating. 

Fig .1  Performance Analysis of Quality Metrics 
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Anisotropic Diffusion proposed the following 

nonlinear for smoothing frame on a continuous domain to 

compare RC-ISRAD algorithm with total variation (RC-

TV) is a better compressed video metric is compared with 

other iteration. An ISRAD is an edge sensitive diffusion, 

which is for speckled images, in the same conventional 

anisotropic diffusion is the edge sensitive diffusion for 

corrupted images with additive noise. In the presence of 

speckle noise, speckle reducing anisotropic diffusion 

excels over the traditional speckle reducing anisotropic 

diffusion excels over the traditional speckle removal filters 

and over the conventional anisotropic diffusion  method in 

terms of  high bit rate  efficient quality metrics  and edge 

localization. For all videos that contain speckle, a goal of 

enhancing, is to remove the speck without destroying 

important frame features. In certain applications, 

however, the speckle removal is desired to reduce filters. 

A. Reference using in RCSAD  

The compression ratio of Rate Control Speckle 

Anisotropic Diffusion is used to analysis the video 

sequence of Quality metrics Using Mean Square Error 

and Peak Signal Noise Ratio (PSNR). The Mean Square 

Error (MSE) is a widely used full references objective 

measure of novel total variation based frame layer rate 

control algorithm for H.264/AVC . While the general 

approach is to implement  MSE to choose the best image 

coding option, MSE is a mathematical error measure of 

the frame which does not consider the human visual 

system and an accurate measure of perceived quality 

and compression rate. The previous work has found that 

although the overall correlation PSNR is low metrics . It 

may be possible to improve the subjective quality 

performance of video codec by replacing the MSE with a 

distortion metric that closely with subjective quality in the 

mode selection process. This correlation decreases with 

the same codec. Although this method produces 

improved results compared the results three times in 

order to obtain the two additional predictions hence 

making this technique for real –time applications.  

The metric exploits the quality of the video 

sequences. The RC - SAD method is appropriate when 

video sequences at comparably low bit rate are used 

because the reference video is high bit rate. The 

presentation order of the video sequence in a different 

frame order that is either increasing or decreasing 

signals. A video sequences are used to rate the quality of 

the test video sequences, where P – first frame   to the 

end of the frames are the input of the video sequences. 

The uncompressed video sequence is relatively high bit 

rate of the video sequences. An RC SAD algorithm that 

shrinks the input data by a factor of CF, the bit rate (BR) 

and video size (VS) would be equal. All frames are 

equally a compressed factor of compression factor. The 

MOS for a sequence a compressed video sequence as 

follows. 

Compression Ratio=VS/BR                                 (1) 

𝑀𝑆𝐸𝑀𝐵 =
𝑆𝑆𝐷𝑀𝐵

 16𝑋16 + 8𝑋8 +(8𝑋8)
                         (2) 

𝑴𝑺𝑬𝑭𝒓𝒂𝒎𝒆 =
𝟏

𝑵
 𝑴𝑺𝑬𝑴𝑩(𝒊)𝑵

𝒊=𝟏         (3) 

SSDMB   is the sum of squared difference of each 

macroblock (MB), N   is the number of MBs    in each frame , 

and T is the total number of frames in each sequence. 

Hence   QCIF sequences of 4:2:2 YUV format is used in 

this paper, every MB will have 32X32  .The graph of MSE 

versus PSNR   in fig. 1 shows a characteristic curve for 

each of the five test sequences: Akiyo, Foreman, Mobile, 

Mother& Daughter, News  . The curves are approximately 

linear from at very low to high bit rates. The   bit rate 

differences are computed between the fitted quality 

metrics. The statistical property of subjective scores is 

measured to estimate corresponding confidence intervals 

on the average full reference and bit rate differences. The 

proposed model calculates the difference between the 

five videos, which can be used to compute the whole 

subjective metrics. In this experimental comparisons 

demonstrate the effective compression ratio of the 

proposed method. This paper is based on a new full 

reference and the distorted videos. The proposed method 

compares the quality metrics and the luminance 

characteristics between the reference and the distorted 

videos. The metrics difference between the reflection 

coefficients could be considered to quantify the quality 

videos. 

A new full reference Video Quality Assessment 

(VQA)    method    of    using   2D   Rate    Control   Speckle 

Diffusion (RCSAD).The video quality databases to 

evaluate the performance our metric. The output shows a 
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great correlation between the measure scores and 

subjective scores. Many video quality metrics derive from 

frame quality metrics. In an overview of the most common 

full reference image quality metrics is presented, with the 

evaluation of their frame skipping performance and 

running speed. A subjective quality assessment study is 

presented the quality metrics of the video sequences. 

The most known objective metric is PSNR (Peak Signal –

to –Noise Ratio), It compares the maximum possible 

signal to force the maximum value of the luminance 

component of the frame, to the noise energy, that is the 

mean square error (MSE) calculated  pixel by pixel 

between the source frame and the received frame. For a 

source frame x and a received frame y the PSNR in dB 

can expressed as: 

𝑷𝑺𝑵𝑹 𝒙,𝒚 = 𝟏𝟎𝒍𝒐𝒈
𝑽𝒑𝒆𝒂𝒌

 𝑴𝑺𝑬(𝒙,𝒚)
                 (4) 

MSE(x, y) denotes the Mean Square Error (MSE) 

between x and y and Vpeak = 2k -1, where k is the number 

of bits per pixel. PSNR can be seen as a more universal  

value than MSE, since it allows comparing frames with 

different dynamic ranges. There are some heuristic 

mappings between the PSNR and MSE called  a 

subjective metric. The average PSNR value could be 

used to assess the quality of the video sequence. 

B. Video Color Information 

Color components are a popular cognition driven 

perceptual luminance and has been proven to an 

effective future in many applications such as a feature in 

many applications such as face detection and hand 

tracking .Skin color detection is a commonly used  for 

color space, and convert to the YUV color component to 

gray scale color component. The transform exploits the 

nonlinear of the Chroma in YUV color space is used to 

classify pixels as color due to classify pixels as skin due 

to simplicity, robustness to changing luminance 

conditions and reduced false positive detection. The 

transform converts the hue components (U and V) of 

each pixel into the functions of the luminance component 

(YUV). The color components in the transformed 

chrominance component of UV color space. The Y’UV 

color model is used in the composite color model. 

        
 𝑥−𝑒𝑐𝑥  2

𝑎2 
+

 𝑦−𝑒𝑐𝑦  
2

𝑏2 
= 1                               (5) 

 
𝑥

𝑦 =  
𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃

−𝑠𝑖𝑛𝜃  𝑐𝑜𝑠𝜃
  

𝑐𝑢−
′ 𝑐𝑥

𝐶𝑣
′ − 𝑐𝑦

                 (6) 

    
Where 𝑒𝑐𝑥 =1.60, 𝑒𝑐𝑦=2.41, 𝜃 = 4.53 ,𝑐𝑥 = 116.38, 

𝑐𝑦 = 109.02, 𝑎 = 11.39 , 𝑎𝑛𝑑 𝑏 = 15.03.  A pixel is 

classified as skin if the  𝑐𝑢−
′  and  𝐶𝑣

′  The values of the 
pixel on or within the ellipse discovered. The UV 
representation of chrominance was chosen over straight 
R and B signals are implemented in the U and V are color 
difference signals. The YUV backward compatible with all 
existing black and white equipment of necessary to 
assign a narrower bandwidth to the chrominance channel 
because there was no additional sequence frames . 

Gray  level = 30%Red + 59%Green + 11% Blue 

IV. EXPERIMENT RESULT 

Rate control total variation gives in these data sets, 

low-quality metrics of 40,38,34,38, and 35. But through 

this proposal, these data sets can give high quality 

metrics of 42,40,36,39 and 37.  Getting on high quality 

metrics of from RC-SAD, it reduces time complexity 

sequence in TABLE 1. The proposal of RC-SAD usage 

among those two algorithms with the iteration, which is 

the best to give a high quality metric 2,5. The performance 

of a perceptual quality metric depends on how well it 

correlates with subjective testy results. Subsequent of the 

performance evaluation methods adopted by the PSNR 

(6). In this paper use two evaluation metrics to give 

quantitative measures of the proposed metric. The first 

metric is the Mean Square Error (MSE) which measures 

the prediction accuracy of the new metric with respect to 

full reference results. 

TABLE 1. Comparison of RC-TV and RC-SAD Using   

H.264/AVC   PSNR   Quality Metric 

Data 
Sets(QCIF) 

H.264/AVC QR  Algorithm 

RC-TV 
Proposed RC-

SAD 

Akiyo 40.453 42.6515 

Container 
38.167 40.2755 

News 34.479 36.1447 

Mother 38.106 39.6600 

Salesman 35.573 37.4574 
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TABLE 2. Comparison of RC-TV and RC-SAD Using   

H.264/AVC   Compression Ratio 

Data 
Sets(QCIF) 

H.264/AVC  CR  Algorithm 

RC-TV 
Proposed RC-

SAD 

Akiyo 72 75 

Container 
55 60 

News 72 92 

Mother  73 98 

Salesman 95 97 

Experimental results are illustrated in Table 1 and 2 . 

The performance of the proposed method  of calculating 

improved PSNR from the spatial texture and temporal 

information is compressed with PSNR based on frame 

texture only. It can be observed that the MSE calculated 

using both the methods and five video sequences. The 

differentiation of receiving the high ratio is figured out in 

the graph.to evaluate the performance ,the proposed 

RCAD algorithm is implemented in the H.264/AVC 

reference software Matlab tool, which serves as the test 

bench mark is particularly identical to the RC algorithm 

proposed  and outperform analysis. RCTV is compared 

with, RC-SAD is measured in terms of the average actual 

encoding low bit rate. The situation can be observed that 

the MSE (2) metric produces  a high correlation (>90%) 

with  a subjective rating for a video sequence ranging 

from high compression ratio based on Peak Signal Noise 

Ratio (PSNR)  such as Akiyo, News, Container,

Coastguard, Mobile, Foreman and mother and Daughter. 

In this video sequence distortion type in the  distribute of 

ePSNR and MSE of the video databases are plotted in 

the fig. 1. The continuous line in the figure is optimized 

nonlinear function. To verify the effectiveness of the 

proposed PSNR based, full reference quality metric 

scheme. It should be implemented the proposed scheme 

into the h. 264/AVC reference software Matlab 2013, and 

the accuracy of the proposed system improvement of the 

quality metrics.  

The sequences are 10s in duration and the coded 

using the Rate Control Speckle Anisotropic Diffusion 

(RCSAD) in H.264/AVC with the main profile, Discard   B-

frames and 10 reference frames in research work. The 

sequences used were Akiyo, Container, News, Mother   

and   salesman. The RC - SAD method is appropriate 

when video sequences at comparably low bit rate are 

used because the reference video is high bit rate. The 

presentation order of the video sequence in a different 

frame order that is either increasing or decreasing 

signals. Which are video using a training data set of QCIF 

(Quarter Common Intermediate Format)   video 

sequences of 4:2:0 YUV (6) format 2,3. This format is 

converted to a grayscale video which is finding out the 

high compression bit rate of   a given data set. Fig. 1 

shows the scatter plots of subjective rating PSNR versus 

ePSNR   using different video sequences. The 

percentage increase in coding time when compared to 

the coding time of the references H.264/AVC software 

codec called the JM software. All the quality metrics were 

implemented into the software codec for the video 

measurement purposes only. The coding time is taken to 

running each quality metrics on all video sequences of 

CIF resolution with 150 frames. 

Although the initialization method formulated in this 

fig.1 demonstrate the frame by frame encoding behavior   

for several sequences to plot the PSNR value. It can be 

observed that quality variation of the proposed algorithm 

is much smaller than that of the previous paper, while the 

average reduction of   38% in PSNR presents and buffer 

frame by frame. The quality flection of this algorithm is 

much smaller than the previous video sequences 18. The 

differentiation of receiving the high ratio is figured out in 

the graph to evaluate the performance , the proposed 

RCAD algorithm is implemented in the H.264/AVC 

reference software Matlab tool, which serves as the test 

bench mark 2 is particularly identical to the RC algorithm 

proposed in 3 and outperform analysis. RCTV is 

compared with, RC-SAD is measured in terms of the 

average actual encoding high bit rate .The temporal 

prediction video sequences are derived with the encoding 

structure IPPPP frames.  

In order to verify the measurements, the high bit rate 

comparison study based on gray scale ordering of 

simultaneously played video sequences as fig 2 is 

performed by using 5 test sequences. In this phase, RC –

SAD have included the video sequences H.264/AVC. The 

popular anisotropic nonlocal means (ANLM) which is 

meant for using denoising frames with sharp edges from 

the horizon edges. To overcome drawback, the 
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algorithms of the total variation in the frame domain . It is 

informed that  the rate control system is independent. 

Here the basic idea is first to select I, P frame sizes are 

combined as single video into one composite. Two main 

metrics are therefore necessary, to perform introduction 

for classifying the type of blurriness and measuring 

strength. Rate- distortion (R-D) models on the macro 

block (MB) level is to represent the relationship bit rate, 

distortion and encoding complexity. This model can 

achieve an accurate target bit rate and improve PSNR 

performance. Two different methods based on this video 

sequence with different filters are apply to different 

components .The proposed method has been compared 

against several other methods by using different 

objectives and subjective quality metrics. Anisotropic 

diffusion has been pro- posed to remove blocking 

artifacts, exploiting the human visual system (HVS). The 

efficiency of the proposed scheme is demonstrated by 

results, especially ,when focused in the previous RC-SAD 

paper based on the compression bit ratio. The proposed 

system is based on the quality metric of the video 

sequences. 

Fig. 2 Performance Analysis of Compresssion Ratio 

V. CONCLUSION AND FUTURE REFERENCE 

A Rate control algorithm with H.264/AVC encoder 

and decoder values,  based on prediction macro blocks, 

from intra/inter current frame or field of video. Hence this 

is the best noise reduction of the proposed rate control 

speckle reduction diffusion algorithm. since they are 

going to be very popular for it is high-speed and low 

power image processing. Calculation of average is 

received by RC- SAD for using a high compression video 

sequence of best quality metric. So the consequent 

advantageous performance of the video application is 

occurring. The proposed scheme can be applied to image 

frames and video sequences MSE and PSNR metric with 

several different standards, such as JPEG, MPEG and 

H.264/AVC, and finest enactment on different types of 

substances compressed with RC-SAD. Currently, only 

the frame –level features are being considered. Spatio-

temporal features, improve high compression ratio and 

decreasing quality fluctuation will be taken into account in 

future work. 
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