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Abstract 
The reconstructed images from highly compressed MPEG data have perceivable image degradation, 
such as blocking effect, ringing effect and corner outliers. At low bit-rate coding, blocking effect is 
visually more perceptible and annoying than others. The postprocessing algorithms presented in 
literature and MPEG-4 standard for doing deblocking require high amount of computational power. A 
simple and efficient deblocking algorithm is presented in this paper. The algorithm removes the 
blocking artifacts without degrading the sharpness in the picture content.  The algorithm has 
extremely low computational complexity. The efficiency of the algorithm is evaluated using 
objective, subjective and blockiness measures. The advantages of the proposed algorithms in terms of 
computational complexity over commonly known algorithm are also presented. 
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I. Introduction 
 
The high amount of audio-visual data associated 
with typical multimedia services call for efficient 
data compression schemes in order to facilitate 
transmission and storage applications. 
Applications include videoconferencing, 
videophones, remote monitoring and control, 
information based retrieval, video on demand 
and digital television. There are various 
international video-compression standards that 
suit different requirements. Block–based motion 
estimation and a block-based Discrete Cosine 
Transform (DCT) are used in the video 
compression standards like MPEG-4 [1] and 
H.263 [2]. The standards use an 8x8 pixel block 
DCT for packing information into a few 
coefficients by utilizing the spatial correlation 
property of images. This block-based coding 
introduces blocking artifacts between block 
boundaries as the transform does not take into 
account the correlation between block boundaries 
and the block is independently coded. The 
blocking artifacts are the grid noise along the 
block boundaries in a relatively homogeneous 
area. The blocking artifacts are mainly resulted 
due to the quantization of DC and AC 
coefficients, which are nearer to DC coefficient. 
The other artifacts that are introduced due to 

truncation of high frequency coefficients by 
quantization are ringing effect around edges (due 
to Gibb’s phenomenon), mosquito noise and 
corner outliers. 
 
 Several post-processing algorithms like 
two-dimensional signal adaptive filtering [3], 
iterative image-recovery using the theory of 
Projection Onto Convex Sets (POCS) [4], spatio-
temporal adaptive filtering [5], using Markov 
random fields [6], MAP based algorithm [7] etc. 
are presented in the literature. The MPEG-4 
standard also suggests a post-processing 
algorithm. The main drawback of all these 
algorithms is their high computational 
complexity. 
 
 In this paper, a post-processing method 
with low computational complexity and 
comparable performance to other algorithms is 
proposed. At low bit-rate encoding, blocking 
artifacts are visually more perceptible and 
annoying among all artifacts due to compression. 
Hence, the proposed method deals with removal 
of the blocking effect in video coded at low bit-
rates. The efficiency of the algorithm is 
measured using objective, blockiness and 
subjective measures.  
 



The algorithm is described in Section II. Results 
are presented in Section III. Advantages of the 
method are described in Section IV. Conclusions 
are given in Section V. References are listed in 
Section VI. 
 
II. Algorithm 
 
Two algorithms are proposed to reduce the 
blocking artifacts in a low bit-rate video keeping 
the algorithm complexity to minimum. These 
algorithms are modifications to the algorithm 
presented in [8] by Park. Regard less of the 
implementation details all post processing 
algorithms are based on the following two 
objectives. 
1. Smoothening artificial discontinuities (due to 

quantization noise) between block 
boundaries. 

2. Smoothening actual image edges degrades 
the image quality. So, smoothening needs to 
be done judiciously. 

The algorithm comprises of edge detection logic 
to differentiate between false edges and real 
edges, and applying smoothening filter to modify 
the pixel values in the false edge. The edge 
detection is done to prevent the filtering of real 
edges and the loss of sharpness in the picture 
content. Edge differentiation is done by simple 
threshold checking of difference in intensities of 
pixels at block boundaries. As the gradient of 
false edge is proportional to the quantizer scale, 
the threshold is proportional to the quantizer 
scale. This method is simple and robust enough 
to differentiate between false and true edges. 
Deblocking is achieved by modifying the pixels 
at the boundaries depending on the difference of 
boundary pixels from adjacent blocks. This kind 
of filtering requires less amount of computation 
when compared to conventional N-tap low pass 
filtering. It is observed that the proposed filtering 

gives visually comparable results to the N-tap 
filtering for the very low bit-rate sequences. 
Based on these concepts, two algorithms are 
proposed to reduce the blocking artifacts. 
 
Algorithm1: 
As shown in the Figure 1 four pixels on the top 
vertical and left horizontal edges of each block 
are filtered. A, B, C, and D represent the pixel 
values the block boundary after decoding (before 
applying deblocking). a, b, c, and d represent the 
pixel values after applying the deblocking on 
pixels A, B, C, and D. The figure depicts the 
filtering mechanism in detail. As shown in the 
figure, the four pixels at the boundary are 
modified. As seen, the algorithm requires very 
simple control mechanism for applying filtering 
in comparison to other known algorithms. One 
dimensional view of the block boundaries before 
and after deblocking (Algortihm 1) are shown in 
Figure 2 and Figure 3 respectively. The 
algorithm is applied for all blocks, luminance as 
well as chrominance in raster scanning order. 
The results are presented in Section III. 
 
Algorithm2 (Adaptive Filtering): 
In the previous algorithm, only four pixels at the 
block boundary are filtered. This kind of weak 
filtering avoids blurring the regions with high 
spatial details, but restricts the filter effect for 
regions with strong blocking effects. The 
performance of the algorithm can be improved if 
filter length (number of modified pixels) is 
chosen adaptively depending upon the strength 
of blocking effect. Strength of blocking effect is 
measured by analyzing four pixels, out of which 
two are from one block and the remaining two 
are from the adjacent block. The strength is 
measured by finding the difference of the 
adjacent pixels among the four pixels.  
 

Figure 1  : Depiction of Algorithm1 
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Figure 2  : One dimensional view of the block boundary after decoding  
 

Figure 3  : One dimensional view of the block boundary after deblocking (Algorithm 1) 

Figure 4  : One dimensional view of the block boundary after deblocking (strong filtering) 
 
Let x1, x2, x3, and x4 denote the values of four 
pixels at the boundary. If the absolute difference 
between x1 and x2 and absolute difference 
between x3 and x4 is less than ‘5’, then it 
indicates strong blocking effect, otherwise it 
indicates weak blocking effect. If the blocking 
effect is strong, strong filtering (modifying six 
pixels) is applied, otherwise weak filtering 
(modifying four pixels as explained in 
Algorithm1) is applied. After deciding the length 
of filter (effect of filter), the false edges are 
differentiated from real edges by threshold 
checking of the difference in intensities of the 
pixels at the boundary. The thresholds are 2.0 * 
Quant_scale and 0.8 * Quant_scale for strong 
and weak filtering schemes, respectively. Then, 

filtering is applied to remove the false edges. The 
weak filtering is same as in Algorithm 1 (it is 
depicted in Figure 1 ). The strong filtering is 
shown in detail in Figure 5 . A, B, C, D, E, and F 
represent the pixel values at the block boundary 
after decoding (before applying 
deblocking/strong filtering). a, b, c, d, e, and f 
represent the pixel values after applying the 
deblocking on pixels A, B, C, D, E, and F. One 
dimensional view of the block boundaries before 
and after deblocking (strong filtering) are shown 
in Figure 2 and Figure 4 respectively. The 
adaptive filtering mechanism improves the 
performance of the Algorithm 1 with the addition 
of little computational complexity. The results 
are presented in Section III. 
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Figure 5  : Depiction of Strong Filtering 
 

III. Results  
 
Objective Measure: The performance of the 
algorithms using objective measure (PSNR) is 
presented in this subsection. PSNR values for 
different video sequences are presented in Table 
1 The video sequences are of size QCIF and 
coded at 64Kbits/sec. The PSNR value for Intra 
frames and average value over all frames (150) 
are given separately for all the four methods, 
which are without post processing, MPEG-4 
algorithm, Algorithm 1 and Algorithm 2. It can 
be seen that the MPEG-4 algorithm on average 
gives 0.2dB PSNR improvement, while the 
proposed algorithms gives 0.1dB PSNR 
improvement. PSNR improvement for I frame is 
0.4dB and 0.2dB for MPEG-4 and proposed 
algorithms, respectively.                      
Blockiness Measure: As the PSNR measure 

does not model the human visual system [12] 
perfectly, a perceptual quality measure is 
required to evaluate quality of the decoded 
image. The blockiness measurement scheme 
described in [9] by Wu is used to evaluate the 
efficiency of the post processing algorithms. The 
blockiness value less than 1 indicates high 
amount of blur and value greater than 1 indicates 
high amount of blockiness in the image.  The 
blockiness value close to 1 indicates higher 
perceptual quality of the image. The Table 2 
presents the blockiness values obtained for 
different video sequences for three schemes 
namely, with MPEG-4 deblocking, algorithm by 
Park [8], Algorithm 1 and Algorithm 2. It can be 
observed that the proposed algorithms have 
comparable performance to MPEG-4 deblocking 
algorithm in terms of blockiness measure. 

Table 1  : PSNR Values for Different Video Sequences 

No-Processing MPEG-4 Algorithm #1 Algorithm #2 
Sequence Intra 

PSNR 
Avg 
PSNR 

Intra 
PSNR 

Avg 
PSNR 

Intra 
PSNR 

Avg 
PSNR 

Intra 
PSNR 

Avg 
PSNR 

Hall 32.378 35.210 32.785 35.498 32.571 35.295 32.618 35.341 

Container 31.642 34.642 31.940 34.796 31.741 34.630 31.797 34.669 
News 31.608 33.238 31.948 33.472 31.745 33.300 31.777 33.336 
Carphone 32.205 32.325 32.734 32.521 32.409 32.341 32.477 32.392 
Foreman 31.561 31.039 31.969 31.204 31.712 31.025 31.684 31.072 

 
Table 2  : Blockiness Values for Different Video Sequences (for First I Frame) 

Sequence Original No  
Processing MPEG-4 Algorithm 

by Park [8] 
Algorithm 

#1 
Algorithm 

#2 
Hall 0.950 1.441 1.068 1.092 1.076 1.065 
Container 1.009 1.415 1.116 1.084 1.087 1.082 

News 1.010 1.597 1.251 1.276 1.273 1.263 

Carphone 1.066 1.694 1.290 1.338 1.298 1.268 

Foreman 1.049 1.697 1.324 1.404 1.352 1.335 
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Subjective Measure: A sub-region of the first 
frame obtained using the three different schemes 
is shown in Figure 6 . Both the proposed 
algorithms improved the image quality and 
removed the blocking artifacts sufficiently.  The 

improved performance of Algorithm 2 over 
Algorithm 1 can be also observed. The 
perceptual quality of the Algorithm 2 is found to 
be comparable to MPEG-4 deblocking algorithm. 
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        (c)                (d) 
Figure 6  : Perceptual Quality Comparison of Deblocking Algorithms for “Foreman” Sequence 

(64Kbits/s). (a) Decoded Image with no Deblocking (b) MPEG-4 Algorithm (c) Proposed Algorithm 
#1 (d) Proposed Algorithm #2  

 
Table 3  : Complexity Estimation for Different Algorithms 

Algorithm / Sequence Hall Container News Carphone Foreman 

Control Instr. 557.71 557.91 557.27 560.06 560.35 

Additions 2256.5 2287.8 2035.5 2243.8 2184.5 

Multiplications 39.94 39.17 49.17 42.73 46.01 
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Total Complexity 2894.09 2924.05 2691.11 2889.32 2836.87 
Control Instr. 29.53 25.76 31.07 43.82 48.60 
Additions 408.69 492.09 403.86 327.40 291.26 
Multiplications 0.0 0.0 0.0 0.0 0.0 
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lg
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 P
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k 

Total Complexity 438.22 517.85 434.93 371.22 339.86 

Control Instr. 29.85 29.85 29.85 29.85 29.85 

Additions 214.47 212.68 214.31 229.60 231.22 
Multiplications 1.86 1.86 1.86 1.86 1.86 

A
lg

or
it

hm
 

#1
 

Total Complexity 248.04 246.25 247.88 263.17 264.79 

Control Instr. 89.54 89.54 89.54 89.54 89.54 
Additions 290.99 289.14 283.21 305.03 302.14 
Multiplications 1.86 1.86 1.86 1.86 1.86 

A
lg

or
it

hm
 

#2
 

Total Complexity 384.25 382.40 376.47 398.29 395.4 



IV. Advantages 
 
Advantages of the proposed algorithms in terms 
of computational complexity when compared 
with the other schemes are given in Table 3 . 
Computational complexity is given in terms of 
number of additions, multiplication and 
comparison instructions required per block 
averaged over 150 frames. Assuming complexity 
weight for the addition and comparison 
instructions to be unity and for multiplication 
instructions to be two, it is seen that Algorithm 1 
and Algorithm 2 are 11 and 7.5 times faster than 
MPEG-4 deblocking algorithm, respectively. 
 

V. Conclusions 
 
Blocking effect is the most visible and annoying 
noise in the reconstructed images from highly 
compressed image/video. Deblocking requires 
more computations than MPEG-4 video 
decoding. Two computationally simple and 
efficient deblocking algorithms are presented. 
The performance of the algorithms is measured 
using objective, blockiness and subjective 
measures. The algorithms had a comparable 
performance to MPEG-4 post processing 
algorithm. 
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