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Abstract 

This paper presents a new motion estimation algorithm to improve the performance of the existing algorithms at a relative low 

computational cost. The existence of impulse noise is one of the most frequent problems in many digital image processing 

applications. So for the removal of such impulse noise filter are widely used. The median filter is well-known. A more general 

filter, called the Adaptive Weighted Mean Filter. Therefore, This paper focuses on the study of the motion estimation using adaptive 

weighted mean filter.A survey on papers related to different motion estimation is also included in the paper. 

Keywords: Motion estimation, Filter, Adaptive weighted mean filter 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

The purpose of the motion estimation (ME) and com- pensation is reduction of redundancy caused by interframe correlation of 

movement objects [1]. However, the estimation and coding of movement vectors should be appropriated to computational costs 

and bit rates at the perspective high compression systems. That’s why relationship between accuracy of movement estimation and 

simplicity of the description vector fields is very important. Better motion estimation means higher space decorrelation of 

prediction errors in time area.  

The most popular approach is to reduce the number of search locations by using the assumption of unimodal error surface in 

which the matching error decreases monotonically when the searching location approaches to the global optimum. However, this 

assumption is not usually satisfied, thus resulting in local optimal solution. Instead of limiting the number of search locations, 

another interesting technique aims at reducing computation of block matching with pixel subsampling, successive elimination 

algorithm (SEA) [4] or segmentation [12], [13]. 

 The two techniques achieve computation reduction with or without loss of search performance. However, they cannot achieve the 

better performance than FSA. Another direction for fast computation is to exploit the motion cor- relation between the neighboring 

blocks in spatial and temporal directions [8]. However, only the correct and fully exploited the spatial and temporal correlations, 

the improvement of estimation accuracy can then achieve.  

  For fast search algorithms, the loss of estimation accuracy is due to the simplification process, or the false assumption. On the 

other hand, the search is performed for integer location, thus the lower precision is also degraded the motion compensation 

performance. 

   Since the motion of neighbouring blocks in both spatial and temporal are highly correlated. But the motion correlation in spatial 

neighbouring is different from temporal neighbouring. In spatial neighbouring, the blocks may be partitioned from the same object, 

thus the neighbouring blocks have the motion with similarity. In temporal neighbouring, the blocks have the same characteristics 

of motion, i.e., nearly the same velocity or acceleration. 

   The further tradeoff between accuracy of ME and spatial homogeneity of temporal prediction errors led to the choice of the 

block matching algorithm (BMA) [1] for ME, possibly followed by vector field post processing [2]. A regularization procedure of 

motion vectors may be either embedded in the estimation itself [3], or designed for post- processing estimated vectors by exploiting 

confidence measurements as well. 

  The BMA suffers from another limitation concerning the fidelity of the predicted image: blocking effect is introduced for the 

lack of coherence of the estimated motion to the actual motion. It is possible to overcome this drawback partially by smoothing 

the estimated vector field in a further stage. Smoothing can be accomplished, for example, by using weighted mean filtering [2], 

[6], [7], [5] or Kalman filtering [8]. 

This paper is organized as follows: In section 2, Motion estimation is explained. Section 3, gives the brief idea of criteria of 

movement estimation performance. In Section 4, Adaptive weighted mean Filter is explained. Section 5,gives literature survey and 

related work, and finally, section 6 concludes the paper followed by references 

II. MOTION ESTIMATION 

For the estimation of the displacement vector (u, v) in a point (x, y) in a frame q, a small matching block centered at the point (x, 

y) is taken from the frame q and compared with all matching blocks centered at points (x-u, y-v) within a searching area (SA) of 
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the frame q-1. The best match is taken as the presumable displacement vector VB r with components (uB, vB). Typical (usually 

used) matching criteria are the mean-square error (MSE) defined as 

 
or the mean-absolute difference (MAD) defined as   

 
where Xq, (Xq-1) are picture elements of matching block of frames q, (q-1). The size of the matching block is M by N. Assuming 

a maximum horizontal or vertical displacement of dm picture elements (-dm ≤ u, v ≤ dm). The full search (FS) procedure for 

finding the correlation peak requires an evaluation of MSE or MAD at   

Q = (2dm +1)2                                                                                                (3) 

different horizontal and vertical shifts. 

 
Fig. 1: Positions of subblock and search area SA in the frames q and q-1 

In order to reduce computational cost by reducing the high amount of trials, several fast search algorithms for block matching 

have been developed (2DLOG, TSS, conjugate direction search methods etc.) [1]. In these methods, the best match of the first step 

is the starting point of the sub- sequent step in which the search points are less coarsely spaced. Another very promising method is 

block matching with use of the conventional (cross) correlation (CC) function or phase correlation (PC) function [9].  In [10] 

motion estimation algorithms are proposed, based on the presumption that invertible rapid transform (IRT) consists of the rapid 

transform (RT), which supplies a shift invariant pattern from the input pattern, and a binary coding process (generating additional 

data), which records the phase information of the input pattern. Thus additional data are known as a matrix of states (binary matrix) 

for 1D-IRT or a system of matrices of states (system of binary matrices) for 2D-IRT. The success measure of finding movement 

vector VB r with components (uB, vB) considering the block B(x, y) can be the value MADB in the position (x, y) 

 
which one needn’t be his minimal value for the fast search algorithms in case of non-observance of the monotony criteria 

condition MAD(x, y, u, v) in SA. In this case BV r can be considered a vector corrupted by noise. To reduce errors in displacement 

estimate due to false motion detection, a thresholding technique can be adopted. The threshold value T1 should be set proportional 

to the variance of the background noise (in our case T1 was set to 3 or 5 experimentally). If MADB(x,y,0,0) <T1, where 

 
thus the searching procedure of the displacement vector is omitted. The binary matrix of search MS can be defined, which elements 

are 
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For (k, l) it can be written: x= (l-½)N, y=(k-½)M, k, l=1,2,… The value MS (k, l) = 1 indicates in which block the searching 

procedure was realized. 

III. CRITERIA OF MOVEMENT ESTIMATION PERFORMANCE 

There are often used subjective criteria or objective ones (i.e. analytically evaluated measures) in the analysis of effectiveness of 

motion estimation algorithm implementation. The subjective criteria represent subjective regards of larger number of respondents, 

which categorize picture quality into several levels. The effect of motion estimation can be indicated by the improvement in the 

signal-to-noise ratio (SNR). We define 

 
where Xq(x, y) are values of pixels of the frame q, X*(x,y) are the values of the reconstructed frame or frame q-1, VS is the vertical 

size of the frame, and HS is the horizontal size of the frame. 

IV. ADAPTIVE WEIGHTED MEAN FILTER 

The main idea of AWMF is to decrease the detection errors and to replace the noise candidates by better value than median.The 

Adaptive weighted mean filter (AWMF) is used to remove SPN especially for high-level noise. For a given pixel, firstly,the 

window size is enlarged continuously until the maximum and minimum values of two successive windows are equal respectively. 

Secondly, the given pixel value will be replaced by the weighted mean of the current window if it equals the maximum or the 

minimum values, otherwise, it will be unchanged. 

V. LITERATURE SURVEY AND RELATED WORK 

Peixuan Zhang and Fang Li, “A New Adaptive Weighted Mean Filter for Removing Salt-and-Pepper Noise” propose a new 

adaptive weighted mean filter (AWMF) for detecting and removing high level of salt-and-pepper noise. For each pixel, they firstly 

determine the adaptive window size by continuously enlarging the window size until the maximum and minimum values of two 

successive windows are equal respectively. Then the current pixel is regarded as noise candidate if it is equal to the maximum or 

minimum values, otherwise, it is regarded as noise-free pixel. Finally, the noise candidate is replaced by the weighted mean of the 

current window, while the noise-free pixel is left unchanged. Experiments and comparisons demonstrate that proposed filter has 

very low detection error rate and high restoration quality especially for high-level noise. Experimental tests show that proposed 

AWMF method could perform better than many other existing filters.[14] 

Wang Chang-you, et.al, “A new kind of adaptive weighted median filter algorithm”.  A new adaptive weighted median filtering 

algorithm is proposed in this paper uses the block uniformity as testing standard to detect the pulse noise on the image. The new 

algorithm first takes a decision whether the pixel under test is noise or not by comparing the block uniformity of the 3x3 window 

with one of the entire image, then adjusts the size of filtering window adaptively according to the number of noise points in the 

window. Finally the noise is removed by means of ameliorated median filtering algorithm. Experimental results clearly indicate 

that the proposed method has a better filtering effect than the existing methods such as standard median filter, adaptive median 

filter in terms of visual quality and quantitative measures. [15] 

Rohini R. Varade, et.al, “A Survey on Various Median Filtering Techniques for Removal of Impulse Noise from Digital 

Images”. The existence of impulse noise is one of the most frequent problems in many digital image processing applications. So 

for the removal of such impulse noise median based filter becomes widely used. This paper surveys seven common median filtering 

techniques. Each technique has its own advantages, and disadvantages. Most of the recent median filtering based methods employ 

two or more than two of these framework in order to obtain an improved impulse noise cancellation.[16] 

Trapti Soni, et.al, “A Comparative Performance Analysis of High Density Impulse Noise Removal Using Different Type Median 

Filters” This paper focused on the review of some existing nonlinear filtering techniques to reduce impulse noise in different digital 

images. There are many filters exists for removal of low density impulse noise, but in case of high density impulse noise filters are 

not perform very well. In this paper they suggested different type of median filters and compare the efficient of the filters to remove 

impulse noise. Both type of analysis shown in this paper visual as well as quantities result also. In this paper they shows the 

different type filters literature, there are Median filter, Weighted Median Filter (WMF), Adaptive Weighted Median Filter 

(AWMF), Centre Weighted Median Filter (CWMF), Tri-State Median Filter (TSMF), Decision based unsymmetrical trimmed 

mean filter (DBUTMF), Modified Non-linear filter (MNF). This review paper present existing reduction algorithms for impulse 

noise but they have several merits and demerits for noise reduction of corrupted image. For comparisons of several nonlinear filters 

MNF filter performance is better. This filter is quite effective in eliminative the impulse noise. Extensive simulation results verify 
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its excellent impulse detection and detail preservation abilities by attaining the highest PSNR and lowest MSE values across a wide 

range of noise densities. [17] 

Mária Gamcova, Stanislav Marchevsky, et.al, “Higher Efficiency of Motion Estimation Methods” In this paper they suggested 

a new motion estimation algorithm to improve the performance of the existing searching algorithms at a relative low computational 

cost. The submitted modifications conditionally use the AWM and full search algorithm (FSA). The  results in this paper indicate 

that modifications of algorithms can bring small increasing of computational time (with comparison to 2DLOG) but sign an 

improvement of SNR and decreasing computational time with comparison to FSA. The more realistic representation of motion in 

frame after application filtering procedures and their modifications can be seen from vector fields and polar plots. The proposed 

experiment results indicate good results in terms of computation cost, speed, and motion estimation accuracy. [18] 

Jigar Ratnottar, et.al, “Comparative Study of Motion Estimation & Motion Compensation for Video Compression”. This paper 

gives the better comparison for Motion Estimation & Motion Compensation, which are the major parameter for getting the highest 

compression. The ME process analyzes previous or future frames to identify blocks those are not changed and the motion vectors 

are stored in the place of blocks. Whereas Motion Compensation technique gives the residue of original image & estimated 

image.[19] 

VI. CONCLUSION 

Among the all motion estimation methodologies, the block matching received very much attention by researcher because of their 

simplicity and regularity .In this paper, Motion Estimation, criteria for movement estimation performance and Adaptive Weighted 

mean filter are studied. 
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