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Abstract—An adaptive adjustment of the search window for block-
matching algorithm(BMA) with variable size of the block is presented
to reduce the computational complexity of full search BMA(FSBMA).
The size of the search window is adjusted by using the block similarity
and the displaced block difference(DBD). Experiments with test video
sequences show that the presented scheme has good MSE performance
and less complexity compared with FSBMA and other previous works.

I. INTRODUCTION

Motion estimation & compensation techniques have
been widely used in video compression due to their
capability of reducing the temporal redundancies be-
tween frames. Most of the algorithms developed so far
are block-based techniques, called block-matching algo-
rithm(BMA), that estimate a motion vector(MV) for a
given block. The general approach for BMA is to use full
search block-matching algorithm(FSBMA). In FSBMA, all
possible (2w + 1)? candidate blocks are compared to ob-
tain the best matched block, where w is allowable dis-
placement.

Because of the intensive computation to get MV or dis-
placement of the block that has the smallest distortion
function of the matching criterion in FSBMA, many fast
search algorithms such as three step search(TSS), new
three step search(NTSS), 2-D logarithm search, one at a
time search algorithm(OTS), and parallel hierarchical 1-D
search(PHODS), etc., have been investigated. But there
is a critical problem on these techniques: falling into a
local-minimum, owing to the assumption that the distor-
tion increases monotonically as the searched point moves
away from the position of minimum distortion. Another
approach to reduce the computational complexity is an
adjustment of the size of search window , which has been
suggested in [1,2,3]. In (1], a method to reduce the size
of search window in TSS according to the magnitude of
the DBD was presented. The approach proposed in [2]
set the size of search window to in proportion to the DBD
of blocks. The method, called an adaptive adjustment of
search window(AASW) for BMA, exploits the motion cor-
relation of spatially neighboring blocks to determine the
search origin and adjusts the search range according to
the different motion content of the block. The scheme is
performed with three stages, (1)Set a search origin, (2)De-
termine the size of search window, and (3)Update the

thresholds for classification of motion contents of block
frame by frame. In the AASW, the size of search win-
dow is determined only considering the DBD of current
block. That is, it assumes that the magnitude of MV is
proportional to the magnitude of the DBD, i.e. if the best
matched candidate block in the referenceblock is far away
from the search origin, then, the DBD becomes very large.
But, with the real test images, there is not a significant
correlation between them. In [3], a dynamic adjustment
of search window with fixed size of block(DASWF) is
presented to improve the accuracy of motion estimation
using block similarity as the similar manner in [2].

In this summary, a new BMA with dynamic adjustment
of search window with variable size of the block(DASWV)
is presented to improve the accuracy of MV and to re-
duce the computational complexity. The DASWV uses
the segmentation information of current frame to divide
the frame into variable size of blocks. The size of search
window for each block is determined by using the cor-
relation of block similarity to adjacent blocks and their
MVs.,

II. DYNAMIC ADJUSTMENT OF THE SEARCH WINDOW WITH
VARIABLE SIZE OF BLOCK(DASWYV)

In video sequences, especially for the low bit-rate ap-
plications such as video-phone or video-conferencing, the
motion field is smooth and changes slowly frame by
frame. The correlation between MVs for adjacent blocks
is very high if each block belongs to the same object be-
cause an object spans several blocks. Based on the fact,
we present anew BMA with DASWYV, which exploits mo-
tion structures of objects to reduce the number of match-
ing blocks(candidate blocks). The DASWYV algorithm is
described briefly in Fig. 1. Because each motion displace-
ment of the block is greatly related to the moving objects in
successive video frames, if some blocks belong to the same
objectregion, they have similar motion displacements and
DBDs. In the DASWYV, we take advantage of motion struc-
tures of objects to determine the size of search window by
considering the block similarity which is computed using
the segmentation information of a given frame.
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Algorithm : DASWV

Step 1: Segment the current frame using a simple region split algorithm.

Step 2: Divide the current frame into variable size of blocks, that contain only homogeneous regions. The largest
size of block is 32x32 and the smallest one is 8x8. For each block, block homogeneity, the ratio of how many pixels
are in the same region to the number of a given block, is calculated.

Step 3: Sort the blocks descending order of the homogeneity.

Step 4: Perform BMA with initial value of search window for first block. ‘

Step 5: For the other blocks, perform BMA within the determined search window as follows:
If the block has no adjacent block which has already done the motion estimation, the size of search window is set
as w. Otherwise, the size of search window are set as from the magnitude of adjacent block’s MV to w, considering
the block similarity with adjacent blocks which has done motion estimation and their MV, where w is initial value

of search window
Step 6: Update the threshold for frame segmentation.

Fig. 1. The DASWV algorithm for determination the size of search window based on the block similarity and DBDs

III. EXPERIMENTAL RESULTS

Two video sequences Miss America and Carphone are
used to evaluate the proposed motion estimation scheme
with the block size of 16 by 16, maximum displacement 16.
Each scheme for adjustment of search window is applied
to FS, TSS, NTSS. The scheme called conv. for conven-
tional window adjustment sets the search window as ini-
tial value, AASW is a scheme suggested by[1], DASWFisa
scheme suggested by[2], and DASWYV is a newly proposed
one. The average performance of the algorithms are sum-
marized in Table 1 in terms of mean square error(MSE)
per pixel, number of matching points(NSP), and number
of blocks(NB) per frame. When each scheme applied to
FS, the proposed DASWYV has better MSE performance
compared with AASW, DASWE with similar complexity
and similar MSE performance with about a half complex-
ity compared with FS-conv. In TSS, the performance gain
is more significant than FS and NTSS. With the DASWYV,
complexity is significantly reduced and MSE is also de-
creased about 20% above. In NTSS, we can get a similar
performance gains. The DASWYV scheme needs an addi-
tional bits for representation of variable size of blocks. But
the number of blocks in a frame is lower than the schemes
using fixed block size, so the additional bits are compen-
sated. Simulation results show that the proposed motion
estimation is premised that it can be used for low com-
plexity video applications such as video-phone or video-
conferencing because of low computational complexity.

IV. CONCLUSION

An adjustment of the search window for BMA with
variable size of blocks is presented to reduce the com-
plexity. The DASWYV can be used for low complexity
video applications because of its good MSE performance
and lower computational complexity. Simulation results
show that the DASWYV has better performance in terms of
MSE and NSP.
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