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 Background: High efficiency video coding scheme based upon deblocking filter 

architecture supports multiple video coding standards. The deblocking filter removes 

the blocking effect, for enhancing the quality of the video, especially in low bit rates. 
By exploring the read and write operation of PDM, high coding efficiency is achieved. 

Objective: The proposed scheme is for the better compromise of computational 

complexity and temporal redundancy reduction, i.e., compared with the existing video 
coding methods. In addition, the problems caused by frame decoding dependence in 

hybrid video coding, such as unavailability of data dependencies, are avoided. Results: 

The comparison of the proposed in-loop deblocking filter architecture in recent coding 
scheme with the existing relevant single standard supporting codec shows its 

advantages and potential in applications. The input of the video sequence PSNR rate is 

57.5db the finally get the reconstructed video frames the PSNR rate 57.9761db is 
improved to the reconstructed video frames. Conclusion: The higher PSNR are present 

at the same bit rate Further we can analysis to reduce the time complexity of the video 

compression process based on Deblocking Filter. In this feature extraction method the 
higher PSNR are present at the same bit rate. The MBAFF (Macro Block Adaptive 

Frame/Field) based algorithm with deblocking filter architecture is applied to video 
compression technique to get the reconstructed video frames. The higher coding 

efficiency is achieved in MBAFF based algorithm supporting multiple video coding 

methods.   
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INTRODUCTION 

 
 Deblocking filter plays an important role in current video coding applications, including MPEG4, H.264, 

SVC, MVC, AVS, and VC-1 and so on. Similar to MPEG, each standard adopts a transform-based coding with 

quantization, which induces quantization errors on each block boundary. The deblocking filter is proposed to 

remove the blocking effect to enhance video quality, especially in low bit rates. Since the deblocking filter is in 

the encoding loop, it is also called in-loop deblocking filter. In order to deal with the high quality video 

applications in HDTV, there are some new coding tools introduced in H.264 main profile(MP)/ high profile 

(HP) protocol for deblocking filter, including Macro Block Adaptive Frame/Field (MBAFF) coding and 

8x8transform, which not only improve the coding quality, but also complicate the realization of deblocking 

filter. SVC and MVC are extended video standards from H.264 HP for supporting scalable and multi-view 

video, equipped with the same deblocking filter as H.264 HP. Besides H.264, the deblockingfilter is also used in 

other coding standards like VC-1 and AVS. VC-1 is a video codec specification that has been standardized. 

 The deblocking filter in VC-1 is an in-loop filter arranged by frame-based orders, which means that all the 

horizontal edges should be filtered first and then followed by the filtering of vertical edges. In addition, Audio 

Video Coding Standard (AVS) is a video codec specification that has been standardized by China. For 

supporting up to SVC/MVC/H.264 MP/HP coding tools, there are design challenges to be overcome. The major 

one is how to support the MBAFF tool when doing in-loop filtering (ILF). The MBAFF tool uses MB-pair 

structure in the encoding flow, which induces high complexity in H.264 decoding. 
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 Recently, there are many researches involved in designing the deblocking filter architectures .All of them 

only supported a single standard and a single profile decoding. Thus, the prediction data management (PDM) 

scheme is proposed to process each kind of MB modes in MBAFF. Another challenge is to support the 8x8 

transform coding in H.264 HP and AVS. It complicates the deblocking filter order to support both 4x4blocks 

and 8x8 blocks at the same time. 

 

Existing Method: 

 Advanced standards, such as H.264 MP/HP, SVC, and MVC, adopt Macro Block Adaptive Frame Field 

(MBAFF) to enhance coding efficiency which results in the performance bottleneck of deblocking filter due to 

complex data access requirement.(Chien et al.,2008).The a high throughput VLSI architecture develops a 

4times4/8times8 filter and a buffer management scheme to perform the various coding tools in H.264 de-

blocking filter for supporting the coding tools of picture adaptive frame/field (PAFF) coding, macroblock 

adaptive frame/field (MBAFF) coding, and 8times8 transform coding(Chang et al., 2009).The VLSI architecture 

for multi-standard in-loop deblocking filter (ILF) supporting H.264 BP/MP/HP, AVS, and VC-1 video 

decoding. It comprises 38.4 Kgates and 672 bytes of local memory using TSMC 0.13 mum CMOS technology 

when operating at 225 MHz which meets the real-time processing requirement for high-resolution video 

decoding (Huang et al., 2003). 

 An efficient VLSI architecture for the deblocking filter in H.264/JVT/AVC uses an array of 8×4 8-bit shift 

registers with reconfigurable data path to support both horizontal filtering and vertical filtering on the same 

circuit (a parallel-in parallel-out reconfigurable FIR filter). Two SRAM modules are carefully organized not 

only for the storage of current macroblock data and adjacent block data but also for the efficient access of pixels 

in different blocks (Sheng et al., 2004).Making good use of data dependence between neighbouring 4x4 blocks, 

our design reduces the requirement of on-chip SRAM bandwidth and increases the throughput of the filter 

processing (Liu et al.,2005 ).A memory-efficient architecture design for a de-blocking filter in H.264/AVC uses 

the novel column-of-pixel data arrangement to facilitate the memory access and reuse the pixel value. With the 

novel data arrangement and hybrid filter scheduling, an efficient architecture design is implemented (Lee and 

Nguyen 2007). 

 A novel method and the efficient integrated architecture design, which involves an 12 times 12 overlapped 

block that combines overlap smoothing with loop filtering for performance and cost by sharing circuits and 

resources (Citro et al.,2009).One of the details concerns the elimination of the loss in interblock correlation due 

to block-based prediction, transformation, and quantization. In order to overcome the loss in blocking artifacts, a 

deblocking filtering method is necessary to maximize coding performance and consequently improve image 

quality. This letter describes a programmable VC-1 deblocking filter architecture with capabilities to support 

different standards (Gao et al.,2004).AVS is Chinese new audio and video coding standard, in which a loop 

filter has been applied to remove blocking artifacts. A platform-based architecture for the loop filter of AVS 

standard is proposed (Chen et al., 2009).Optimized filtering order and effective filtering process are applied to 

improve the system efficiency. Parallel processing of filtering operations, data reading, caching, transposing and 

writing is realized, which facilitates filtering operation while reducing temporary data storage (Lee et 

al.,2007).The performance improvement is very mild if we replace a post-loop filter with an in-loop filter. To 

alleviate this problem, we derive an integration-oriented algorithm that can be reconfigured as the in-loop or 

post-loop filter. Moreover, we develop a hybrid filtering schedule to reach a lower bound of processing cycles 

(Zhao and  Jiang 2006).In order to reduce the memory reference and make the intermediate data reused as soon 

as possible, an advanced filtering order is taken, and read/write operation on external memory is executed in 

parallel with filtering computation (Min and  Chong 2007).A memory and performance optimized architecture 

to accelerate the operation speed of adaptive deblocking filter for H.264/JVT/AVC video coding (Tsai and Pan 

2009).The process of the deblocking filter causes the intensive requirement of data and computations and 

increases the execution time of both encoding and decoding (Chung et al., 2011).The two efficient and low 

power H.264 deblocking filter (DBF) hardware implementations that can be used as part of an H.264 video 

encoder or decoder for portable applications. The first implementation (DBF_4times4) starts filtering the 

available edges as soon as a new 4times4 block is ready by using a novel edge filtering order to overlap the 

execution of DBF module with other modules in the H.264 encoder/decoder. 

 

Drawbacks: 
 The comparison of proposed deblocking filter architecture greatly reduces the time complexity and also 

provides access to multiple video coding standards, provides information about how the deblocking filter access 

the input and writes out the data (Chien et al.,2008).As two local buffers are used to store the reference MB pair 

data and reschedule the internal pixels when switching the filtering operations on the horizontal and vertical 

edges without writing it out to the external memory, processing cycles are being increased(Chang et al., 

2009).The latest video compression standard MPEG-4, AVC/H.264 uses tools for DBF and uses 1-D filter to 

show improvement in compression efficiency compared to previous standard, Increases computational 
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complexity at the encoder (Huang et al., 2003).Two SRAM modules are carefully organized not only for the 

storage of current macroblock data and adjacent block data but also for the efficient access of pixels in different 

blocks (Sheng et al., 2004). 

        Anefficient processing order for the deblocking filter leads the VLSI architecture to process according to 

the order, which takes more number of processing cycles (Liu et al.,2005 ).The novel column-of-pixel data 

arrangements to facilitate the memory access and reuse the pixel value give rise to complexity of the 

system.(Lee and Nguyen 2007). It deals with 1-D processing of edges but processing of both horizontal and 

vertical edges are not allowed (Citro et al., 2009). The described architecture programmable architecture, 

therefore real time problems could not be avoided (Gao et al., 2004). H.264/AVC is the higher compression 

efficiency .It is high computational complexity at the encoder due to the ME process. The matrix calculation 

becomes tougher when large bit rate videos are being compressed (Chen et al., 2009). 

 The performance improvement is very mild if we replace a post-loop filter with an in-loop filter (Lee et 

al.,2007).The performance improvement is very mild if we replace a post-loop filter with an in-loop filter (Zhao 

and  Jiang 2006).The processing cycles could get overlapped due to concurrent data access with various types of 

video formats (Min and  Chong 2007).The execution of loading/storing and filtering operations done with only 

232 cycles for 1 macroblock, therefore the memory requirement will be high (Tsai and Pan 2009).The process of 

the deblocking filter causes the intensive requirement of data and computations and increases the execution time 

of both encoding and decoding (Chung et al., 2011).The main drawback of using raster scan order will increases 

the intermediate buffer cost and the reusability of  pixels will affects the data dependency. 

 

MATERIALS AND METHODS 
 

 In the proposed system the DBF architecture for supporting multiple coding standards is used, in order to 

achieve better computational complexity and temporal redundancy reduction. Prediction Data Management 

(PDM) to manage the input prediction data order of deblocking filter for different coding types (like frame/field) 

and multiple standards. We also design an extended output frame buffer module to solve the system bus 

architecture restriction (like 1K boundary and burst length) and achieve high efficiency data access by using 

MB-based scan order. By using these techniques, we can solve the data accessing design challenge and reduce 

67% bus latency. 

 

Image Compression With Dbf Architecture: 

 The matrix decomposition is extensively used in Mathematics. It appears in fields related directly with 

algebra, such as least squares problems or the calculus of the matrix rank. Its usefulness in applications 

concerning image processing has also been evaluated. Among these applications we can mention patron 

recognition, secret communication of digital images, movement estimation, classification and quantization. The 

interest of this transformation comes from the fact that by using it we obtain easily the best approximation of a 

given rank in terms of the 2-norm. The syntax for generating matrix is given by: 

D = sparse(1:n,1:n,-2*ones(1,n),n,n); 

E = sparse(2:n,1:n-1,ones(1,n-1),n,n); 

S = E+D+E' 

For converting into sparse matrix, 

load T.dat 

S = spconvert(T) 

The filtering is made with default filtering at first, if it is not satisfied then strong filtering is considered.  We can 

see changes in images by changing the values, size increase with increase in value and quality also improve. 

 

Peak Signal –To- Noise Ratio (Psnr): 

 Together with an image perceptual quality analysis, an objective evaluation of the filter effectiveness is here 

proposed. The metric used is the so called PSNR, which is the peak signal to noise ratio, defined by:  

𝑃𝑆𝑁𝑅 = 10 log10
𝑀𝐴𝑋 2

𝑀𝑆𝐸
                                                                                                                  (1) 

 

 =  20 log10
𝑀𝐴𝑋 2

√𝑀𝑆𝐸
                                                                                                                       (2) 

 

        Because many signals have a very wide dynamic range, PSNR is usually expressed in terms of the 

logarithmic decibel scale. Here MSE states for to mean square error:  

𝑀𝑆𝐸 =
1

𝑚  𝑛
  [𝐼 𝑖, 𝑗 − 𝑘(𝑖, 𝑗)]𝑛−1

𝑗=0
𝑚−1
𝑖=0                                                                                         (3) 

and MAXIis the maximum possible pixel value of the image, which in this case is 255 for 8-bit images. In our 

algorithm, the PSNR is computed at each frame and at the end the average value is computed and reported in the 
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following table. Notice that there are two concepts that must be taken into account. First of all, the metric is 

computed only for the luminance component, because it is the most informative one. The second regards the 

way the metric is computed. The PSNR value comes from the function PSNR, which can be downloaded from 

the "test results" section. This MATLAB function takes as input two images and, as results, gives the PSNR of 

the two images. In this work this function was used in a first moment to compute the initial PSNR and finally to 

compute the final PSNR. The first metric is obtained from the evaluation between the row image (original 

image, i.e. the not coded one) and the encoded image. Instead, the second one is obtained from the evaluation 

between the row and the filtered image.  

 

 Feature extraction: 

        In this feature extraction method find out the higher PSNR are present at the same bit rate. The MBAFF 

based algorithm with deblocking filter architecture is applied to video compression technique to get the 

reconstructed video frames. The higher coding efficiency is achieved in MBAFF based algorithm supporting 

multiple video coding methods.   

 

Experimental results: 

 Input Video Frames: 

 In a video, the images called as frames are streamed at the rate of 25-30 frames per second (fps). Video is 

characterized by huge amount of data. The main drawback of uncompressed video frames required storing more 

memory and also transmission of raw video requires huge bandwidth.. To reduce the transmission bandwidth 

and the storage requirements, video compression is done.In video compression methods the images are called as 

the frames. The input video sequences are given to the video compression technique.  

 

 
 

Fig. 1: Input Video Frames. 

 

 The Figure .1 shows the input video frames in the MBAFF based algorithm compression technique.  

Preprocessing methods are used to frames are reconstructed to the standard size and also improve on the 

performance of a video compression system. 

 

 Compressed image: 

                                               
 

Fig. 2:  Block Based Compression. 



505                                                            Dr.M.Anto Bennet et al, 2014 

Australian Journal of Basic and Applied Sciences, 8(13) August 2014, Pages: 501-507 

  
 The Figure .2 shows the decomposition for video compression  based on MBAFF algorithm. The encoder 

worked by dividing the image into 8*8 blocks. Each block makes its way through each processing step, and 

yields output in compressed form into the data stream.   

 As image pixels are highly correlated, To support multiple video coding standards, we classify all the 

deblocking filters into three types, H.264/SVC/MVC and VC-1 normal MB based on 4*4 blocks without 

MBAFF,H.264 HP/SVC/MVC and AVS based on 8x8 blocks, andH.264/SVC/MVC MBAFF based on 4*4 

blocks.Then for M*N image a single column matrix is generated and their square is calculated and store in 

reconstructed matrix. 

 

Inverse of applied image: 

 The Video compression technique the MBAFF algorithm method is applied to the input video frames. The 

encoders are used to compress the video frames into 8*8 non overlapping blocks. Each blocks are encode 

independently in the process.   

  

 
 

Fig. 3:  Inverse of Input Video Frames. 

 

 The Fig .3 shows the inverse transform applied input video frames for video compression methods.Inverse 

transform are used to get the images from input MBAFF based algorithm. 

 

Experimental Results Of  Peak Signal – To- Noise Ratio: 
        The Figure 6.6 shows the output graph of peak signal to noise ratio. The PSNR is most commonly used as a 

measure of quality of reconstruction of lossy compression codec’s (e.g., for image compression). The signal in 

this case is the original data, and the noise is the error introduced by compression. When comparing 

compression codec’s it is used as an approximation to human perception of reconstruction quality, therefore in 

some cases one reconstruction may appear to be closer to the original than another, even though it has a lower 

PSNR (a higher PSNR would normally indicate that the reconstruction is of higher quality). One has to be 

extremely careful with the range of validity of this metric; it is only conclusively valid when it is used to 

compare results from the same codec (or codec type) and same content.  

The PSNR is defined as: 

PSNR = 10.log10 (MAXI
2 
/ MSE) 

           = 20. log10 (MAXI  / (MSE)
 1/2

) 

           = 20. log10 (MAXI) – 10. log10 (MSE)                                                                                   (4) 

Where, MSE is the mean square error. 

 

 
 

Fig. 4:  Deblocking Filter Coding Result Comparison At GOPs 8, 16, 24, and 48. 

http://en.wikipedia.org/wiki/Image_compression
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 In Figure 4 shows the coding result at GOPs 8, 16, 24, and 48 for the Coastguard sequence. From GOPs 8 

to 24, the coding efficiency increases with the GOP. However, when the GOP  increases to 48, the coding 

efficiency drops. For other sequences, the optimal GOP size also ranges from 21 to 31. Ideally, we should 

design an adaptive GOP size such that the optimal coding efficiency is achieved for each GOP; however, due to 

low-complexity consideration, we fix the GOP size to 24. There is an initial delay (GOP-1= 23 frames here) in 

our scheme. Therefore, our scheme may not be suitable for very low delay applications. However, the existing 

video coding standards and many schemes also have such delay. i.e., decoding can be only completed after 

transmitting a GOP). The GI is crucial for GOP reconstruction. If the GI is destroyed, the whole GOP is useless. 

However, this is also the case for the GOP hierarchy of the IPPP structure that most algorithms use if the I frame 

is lost, the GOP is also lost. Our scheme does provide clear advantage in this regard. For the same 24 GOP IPPP 

bit stream, the I frame needs more bits, i.e., at least 10% of the bit stream (2–3 times of those for a P frame), 

than that of GI (which is 5%). Therefore, if the same amount of bit overhead in error protection for the existing 

IPPP hierarchy (e.g., forward error correction, data partitioning, and retransmission) is used for our scheme, 

better error resilience is to be achieved. 

 

 
 

Fig. 5:  MBAFF based algorithm Coding Performance Result. 

 

 The Figure D shows the proposed system MBAFF based algorithm coding performance. The input of the 

video sequence PSNR rate is 57.5db the finally get the reconstructed video frames the PSNR rate 57.9761db is 

improved to the reconstructed video frames. 

 

Conclusion: 

 A deblocking filter algorithm for reducing the blocking artifacts on video encoded using H.264 at low bit 

rate was presented Performance analysis of H.264/AVC video coding standard with existing standards and 

evaluation of H.264/AVC deblocking filter. The results of performance analysis of H.264/AVC proved its 

superiority over the other video coding standards at low bit rates. While, the evaluation of H.264/AVC 

deblocking filter demonstrated the effectiveness of filter for suppressing blocking artifacts. On the other hand, 

computing complexity of H.264/AVC deblocking filter is recognized. Furthermore, objective analysis of 

proposed approach shows that PSNR of low to moderate video sequences does not change much in comparison 

with original algorithm. The extensive subjective comparison demonstrate that perceptual quality of video using 

proposed method is comparable with original H.264/AVC deblocking algorithm. The proposed deblocking 

algorithm can be used in applications, where reduced computing complexity with low bandwidth is desired. For 

example, real time low bit rate applications that include mobile video, video conferencing on Internet, and video 

telephony over low bandwidth lines. 
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