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Abstract: In this Project, we propose an algorithm for block artifact reduction for which Pseudo random 

noise masking is used. In H.264 Video Compression Standard, a Deblocking filter is implemented to reduce 

the quantization noise around the block boundaries. But there would still remain artifacts within blocks. 

These artifacts are known as Contour artifacts. These Contour artifacts further be reduced by our Proposed 

Pseudo Random Noise Masking Method. H.264/AVC is a new international standard for the compression of 

natural video images, in which a deblocking filter has been adopted to remove blocking artifacts. Making 

good use of data dependence between neighboring 4x4 blocks, our design increases the throughput of the 

filter processing.  
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Introduction 

The Joint Video Team (JVT) of ISO/IEC MPEG and ITU-T VCEG has finalized a new standard for the 

compression of natural video images. The new standard is known as H.264 and MPEG-4 Part 10, “Advanced 

Video Coding”. H.264/AVC offers a significant improvement on coding efficiency compared to other 

compression standards such as MPEG-2. H.264/AVC can be widely used in video communication servers in IP 

network and wireless environment. It has achieved significant rate distortion efficiency by many useful video 

encoding and decoding tools. Deblocking filter placed in prediction loop is one important tool to increase coding 

efficiency and improve decoded video quality. All current video compression standards including MPEG-1/2/4, 

H.261/2/3/4, AVS and VC-1 perform a block-based discrete cosine transform, quantization, and motion 

compensated prediction to improve the coding efficiency. Nevertheless, the quantization errors bring the 

annoying discontinuity on each block boundary. Hence, a deblocking filter is required to remove this 

discontinuity and improve the visual quality.  

OVERVIEW OF H.264/AVC STANDARD 

H.264/MPEG-4 Part 10 or AVC (Advanced Video Coding) is a standard for video compression, and is currently 

one of the most commonly used formats for the recording, compression, and distribution of high definition 

video. The final drafting work on the first version of the standard was completed in May 2003. 

H.264/MPEG-4 AVC is a block-oriented motion-compensation-based codec standard developed by the ITU-T 

Video Coding Experts Group (VCEG) together with the International Organization for Standardization 

(ISO)/International Electrotechnical Commission (IEC) joint working group, the Moving Picture Experts Group 

(MPEG). The product of this partnership effort is known as the Joint Video Team (JVT). The ITU-T H.264 

standard and the ISO/IEC MPEG-4 AVC standard (formally, ISO/IEC 14496-10 – MPEG-4 Part 10, Advanced 

Video Coding) are jointly maintained so that they have identical technical content. 
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H.264 is perhaps best known as being one of the codec standards for Blu-ray Discs; all Blu-ray Disc 

players must be able to decode H.264. It is also widely used by streaming internet sources, such as videos from 

Vimeo, YouTube, and the iTunes Store, web software such as the Adobe Flash Player and Microsoft Silverlight, 

and also various HDTV broadcasts over terrestrial (ATSC, ISDB-T, DVB-T or DVB-T2), cable (DVB-C) and 

satellite (DVB-S and DVB-S2). 

The intent of the H.264/AVC project was to create a standard capable of providing good video quality at 

substantially lower bit rates than previous standards (i.e., half or less the bit rate of MPEG-2, H.263, or MPEG-4 

Part 2), without increasing the complexity of design so much that it would be impractical or excessively 

expensive to implement. An additional goal was to provide enough flexibility to allow the standard to be applied 

to a wide variety of applications on a wide variety of networks and systems, including low and high bit rates, 

low and high resolution video, broadcast, DVD storage, RTP/IP packet networks, and ITU-T multimedia 

telephony systems. 

The H.264 standard can be viewed as a "family of standards", the members of which are the profiles 

described below. A specific decoder decodes at least one, but not necessarily all profiles. The decoder 

specification describes which of the profiles can be decoded. 

The standardization of the first version of H.264/AVC was completed in May 2003. In the first project to extend 

the original standard, the JVT then developed what was called the Fidelity Range Extensions (FRExt). These 

extensions enabled higher quality video coding by supporting increased sample bit depth precision and higher-

resolution color information, including sampling structures known as Y'CbCr 4:2:2 (=YUV 4:2:2) and Y'CbCr 

4:4:4. Several other features were also included in the Fidelity Range Extensions project, such as adaptive 

switching between 4×4 and 8×8 integer transforms, encoder-specified perceptual-based quantization weighting 

matrices, efficient inter-picture lossless coding, and support of additional color spaces. 

II PROBLEM ANALYSIS AND EXITING FILTERING METHOD 
RINGING ARTIFACTS 

In signal processing, particularly digital image processing, ringing artifacts are artifacts that appear as spurious 

signals near sharp transitions in a signal. Visually, they appear as bands or "ghosts" near edges; audibly, they 

appear as "echos" near transients, particularly sounds from percussion instruments; most noticeable are the pre-

echos. The term "ringing" is because the output signal oscillates at a fading rate around a sharp transition in the 

input, similar to a bell after being struck. As with other artifacts, their minimization is a criterion in filter design. 

 
Fig1.Filter Waveform 

The main cause of ringing artifacts is overshoot and oscillations in the step response of a filter. 

The main cause of ringing artifacts is due to a signal being bandlimited (specifically, not having high 

frequencies) or passed through a low-pass filter; this is the frequency domain description. In terms of the time 

domain, the cause of this type of ringing is the ripples in the sinc function,
[1]

 which is the impulse response (time 

domain representation) of a perfect low-pass filter. Mathematically, this is called the Gibbs phenomenon. 

One may distinguish overshoot (and undershoot), which occurs when transitions are accentuated – the 

output is higher than the input – from ringing, where after an overshoot, the signal overcorrects and is now 
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below the target value; these phenomena often occur together, and are thus often conflated and jointly referred 

to as "ringing". 

The term "ringing" is most often used for ripples in the time domain, though it is also sometimes used 

for frequency domain effects windowing a filter in the time domain by a rectangular function causes ripples in 

the frequency domain for the same reason as a brick-wall low pass filter (rectangular function in the frequency 

domain) causes ripples in the time domain, in each case the Fourier transform of the rectangular function being 

the sinc function. 

 
 

Fig2. Image showing ringing artifacts. 3 levels on each side of transition: overshoot, first ring, and (faint) second 

ring. 

 

 
 

Fig3.Same image without ringing artifacts. 

• Document Images are highly affected by Ringing Artifacts. 

                                                                            
 

Fig4.Document  Image     Fig5.Ring Artifact Affected Image 

BLOCKING ARTIFACTS IN JPEG IMAGES

• Natural Images are highly affected by 

Block Artifacts.

NATURAL IMAGE BLOCK ARTIFACTED 

IMAGE

 
Need For Removing Block Artifacts: 

• Block Artifact can be viewed in Decompression stage. 

• It degrades the quality of the Compressed Video/Image. 

• It creates the Improper Perception. 

• Reduces the PSNR Value. 

 

III. PROPOSED DEBLOCKING FILTER ALGORITHM 

A deblocking filter is a video filter applied to blocks in decoded video to improve visual quality and prediction 

performance by smoothing the sharp edges which can form between macroblocks when block coding techniques 

are used. The filter aims to improve the appearance of decoded pictures. It is a part of the specification for both 

Microsoft's VC-1 codec and the H.264 codec. 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 
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boundary. The deblocking filter is proposed to remove the blocking effect to enhance video quality, especially 

in low bit rates. The block-based nature of many forms of video coding produces blocking effects in the output 

video. H.264/AVC, a block-based video coding standard, is prone to such effects. Typical sources of blocking 

effects include the block-based discrete cosine transform (DCT) and the edges of blocks used in motion 

compensated prediction. Because of these blocking effects, it is important to use some form of deblocking 

filtering on the output video sequence. The high computational requirements of the H.264/AVC deblocking 

filter have resulted in several dedicated hardware architectures for the operation. Dedicated hardware units for 

performing the deblocking operation can achieve very good performance, but more flexible alternatives to 

dedicated hardware are often desired. 

The H.264/AVC deblocking filter is an adaptive filter. The amount of filtering that is performed along 

each position on the block edge depends on a number of factors. The adaptivity of the filter can be divided into 

three levels: slice level, block level, and pixel level. 

Slice Level: At the slice level, the encoder may vary a threshold offset which determines an overall level of 

filtering to be used during encoding. This threshold is used during the 

filtering decision, which is described later. 

Block Level: Filter strength varies at the 4x4 block level. This decision is based on a set of 4x4 block-dependant 

factors. For each 16-pixel block edge shown in Figure la, there may 

be four distinct strength values, one for each set of four pixels. 

Pixel Level: At the finest granularity, the filter that is applied can vary at the pixel (pel) level. A decision is 

made at the pixel level by evaluating the difference between pixels 

next to the edge. If the difference between these pixels is higher than some quantization level dependant 

threshold with encoder-defined offset, then filtering will not be performed. This avoids filtering edges which are 

integral to image content. Only edges due to coding artifacts should be filtered. 

 
Fig6. Architecture of Deblocking Filter and Data Paths 

In H.264/AVC Video Compression Standard, an  Deblocking  filter is implemented to reduce the 

quantization noise around the block boundaries.  But there would still remain artifacts within blocks. These 

artifacts  further  be reduced by our Proposed Pseudo Random Noise Masking Method.  

 

                            
 

                          
Fig7. Proposed Artifact Reduction Method 

 

Modes in Deblocking filter: 

Default mode 

DC Offset mode 

Modules in Pseudo random mask Algorithm: 

QP (Quantization Parameter) mode. 

MB(Macro Block) Mode  

 Directional Gradients.  
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Selection of modes: 

Modes:DC offset mode and Default mode. 

In deblocking filter, one of the 2 modes will be selected based on the boundary pixel conditions. 

If the boundary is in very smooth region with blocking artifact,then DC Offset mode is selected, else default 

mode will be selected. 

Need for DC offset mode 

If the level of Artifact is minimum in boundary or edge region, then default mode is preferred. 

But, if the level of Artifact in boundary or edge region is high, then DC offset mode is preferred. 

DC offset Mode 

Take each 4 pixels(right and left) from the boundary or edge region. 

Let the pixels be v1,v2………..v8. 

Find the maximum value among these 8 pixels and noted as MAX. 

Find the minimum value among these 8 pixels and noted as MIN. 

Find the absolute difference between MAX and MIN. 

Compare this absolute difference value with Quantization Parameter(QP) and based on the comparison 

result, find the new artifact removed pixels v1
1
  , v2

1
 ……………..v8

1
 .   

Replace the old pixels v1,v2……..v8 with the new pixels v1
1
,v2

1
 ……………..v8

1
 .  

 

Advantages Deblocking Filter With Pseudorandom Mask Algorithm 

 

Deblocking filter with Pseudo random mask Algorithm performs multi-stage refinement process using 

QP(Quantization Parameter),MB(Macro Block) Mode and Directional Gradients to find whether the block is 

affected by Blocking Artifact. 

If the processed Block is not affected by Blocking Artifact, then it skips to the Next Block of the Processing 

Video. 

 

Applications Of Pseudo Random Noise Masking Algorithm 

H.264 Video Compression Standard.(developed by ITU) 

AVC Video Compression Standard.(developed by ISO) 

Medical video Processing. 

Satellite Image/Video Processing Analysis. 

Performance Analysis 

The Performance of the Artifact Reduction can be analyzed by the following Parameter: 

PSNR. 

MSE. 

Time cost. 

Perceptual Quality. 

 

IV.CONCLUSION 

In this project a new algorithm is implemented for H.264/AVC Video compression Standard. First, the 

Deblocking filtering method is applied for reduction of Block Artifacts. Making good use of the data 

dependence between neighboring 4x4 blocks, in both horizontal direction and vertical direction, the processing 

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

processing. Finally the Pseudo random noise masking algorithm applied to increase the perceptual quality and 

PSNR of the Video. Our design can support real-time deblocking filter of HDTV H.264/AVC video. 
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