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ABSTRACT

Correct motion estimation is major concern in developing
video coding applications. Among various available motion
estimation techniques block matching is most favorites
because of its effectiveness and simplicity for hardware and
software both. In block based motion estimation techniques,
computation is reduced by limiting the number of candidate
search points within the search window or by implementing
effective search criterion for picking the correct block.
Previous pattern based motion estimation algorithm has been
suggested in literature which controls the number of search
points drastically and hence reduce the computation cost. In
this manuscript, a new block based searching method is
proposed that uses the motion vector for the just before
calculated block as the motion vector for the current block and
directly map the block in referenced frame accordingly.
Experimental results show that an increase up to 15% in terms
of peak signal to noise ratio (PSNR) has been achieved than
conventional block matching algorithm with almost same
execution time. Further, in terms of quality/computation ratio
where quality and computation has been measured in terms of
PSNR and execution time respectively, proposed method has
10-20% gain over existing block based technique.

General Terms
Motion vector, motion estimation algorithm, Block matching
algorithms.

Keywords
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1. INTRODUCTION

In video data, both type of redundancy is present. These
redundancies are spatial and temporal. These redundancies
can be reduced by video compression techniques. For
removing large amount of redundancies from the video data,
inter frame predicted coding is defined.

The main purpose of conventional predictive coding is to code
and transmit the difference between the current frame and the
predicted frame (based on previous frame).With the help of
encoding side, motion can be estimated in the current frame
with respect to previous frame. Then a motion compensated
image for the current frame is created which is built of blocks
of image from the previous frame. The motion vectors for
blocks are transmitted, which is used for motion estimation.
And the difference of the compensated image with the current
frame is encoded and sent. Using encoder, the encoded image
is encoded and than it can be used as a reference frame for the
subsequent frame. Decoder can reverse the process and create
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a full frame. In video compression, the main aim of using
motion estimation is to reduce the number of bits by sending
JPEG encoded difference images, which inherently have less
energy and can be highly compressed as compared to sending
a full frame that is JPEG encoded.

First frame should always sent full and in similar way some
other frames that might occur at some regular interval(like
every 6" frame) the standards of video is not specify at may
be changed as per dynamics of video.

Motion estimation required more computation and resources
for entire compression process. Due to such high computation
cost this field has gone through a tremendous research
activity. In this paper various fundamental block matching
algorithm has been implemented and evaluated using different
search criterion.

To reduce error from the video, prediction must be good. So
that bit rate can be reduced during transmission, if a scene is
still. Good prediction in the current frame for a particular
pixel is the same pixel in the previous frame and the error is
zero, for still scene in a video sequence, whereas, in a motion
sequence, a good prediction for the current pixel is same pixel
in the moving better. Motion estimation is the process of
finding motion vectors in order to estimate the modification of
images with the help of the camera or the object present in the
image the motion vectors are applied and it is called as motion
compensation. The main element for video compression is
ME and motion compensation,

For inter frame predictive coding large amount of motion
compensation algorithm has been defined. In this paper only
block matching algorithm has been used, the main purpose of
these algorithm is to estimate the motion in a block by block
basis, that is blocks in the current frame, a block from the
previous frame is found ,that is said to match this block based
certain criterion.

Exhaustive search or full search is one of the first algorithms
which are used for block based motion compensation
algorithm. In this algorithm each block is searched within a
given search window and then compared with the current
block.

If the best match found the search will stop there, although
this algorithm provide better quality of predicted image, but it
is computationally expensive. So various efficient block based
algorithm have been defined. Such as full search [FS] Three
Step Search [3] (TSS), New TSS [4], Two Dimensional
Logarithmic Search [2] (TDL), Four Step Search [5] (FSS),
Gradient Descent Search [6], Diamond Search [7, 8] Hexagon
based Search [9, 10].



2. BLOCK MATCHING ALGORITHM
The main idea behind the motion estimation is that the pattern
corresponding to object and background of the video sequence
move within the frame to frame corresponding object in the
subsequent frame.

The main purpose of block matching algorithm is to divide the
current frame into various macro blocks and then these macro
blocks compared with corresponding blocks and its adjacent
neighbors in the previous frame to create a vector, that define
the displacement between the macro blocks in the previous
frame. This movement for all the macro blocks consists of
comprising a frame. Constitutes the motion estimated in the
current frame .The search location is constraints up to ‘P’
pixels in all sides of the macro block in the frame to catch the
best match where P is known as location of search parameters.
Larger motion movement needs a large value of P and the
larger the search parameter the more computationally
expensive process becomes. Normally, the macro block is
taken as a square of 16x16 pixels. And the search parameter
’p’ is 7 pixels. The matching of one macro blocks with
another is depends on the output of cost function. The macro
block that result in the least cost is the one that matches the
closest to current block.

/ Current frame block

Current frame
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Figl .Block based motion estimation

3. PROPOSED METHOD

In the proposed method for the motion estimation using block
matching techniques for every block from the current frame is
initially mapped with the motion vector obtained for the
previous block in the reference frame. If the criterion for the
correct matching block is not satisfied in this way then only
conventional block matching technique should be used to find
motion vector for the matching block. Idea for this
arrangement to find the faster and accurate motion vector is
that if the one block has been search in reference frame then
other neighboring macro blocks will also have the same
motion vector because, every macro block belonging to the
same object will definitely have the same motion vector. It is
not always true that neighboring macro blocks belongs to the
same objects fully and hence proposed method is also using
search methodology. For the first block from the current
frame where the need is to find motion vector for matching
block, this method will not be applicable because at this time
no motion vector is available. Following are the steps for
proposed blocked based searching method:

1. for the first block from the current frame use
conventional method to find motion vector to match with
a block in the reference frame.

2. Next onwards for every block use the previous motion
vector to match with the block from the reference frame.
3. If the step-2 does not provide correct matching block

then use the conventional method to find motion vector
to match with a block in the reference frame.

4. Use step-2 for every block from the current frame to find
matching block.
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Fig2.Flow chart of proposed algorithm
4. EXPERIMENTAL RESULT

Performance evaluation of the proposed block based matching
method to find correct matching block in the reference frame
for a block from the current frame using the estimation of
motion vector has been carried out with respect to the Mean
absolute difference(MAD) in terms of two parameters —
average PSNR and execution time (seconds). Three step
search technique has been used as conventional method for
motion estimation and nine video sequences with different
features have been taken as input. Search window size used
for motion estimation is £15 and size of each block is 16x16.
Further, four sub-blocks representation of a block has been
used for comparison purposes. All simulation work has been
carried out in MATLAB R2013.

Table 1 shows the performance comparison of proposed
method in terms of PSNR for frame distance one and it is very
clear that it has better results in comparison to three step
search and new three step search respectively whereas Table
2 shows the same for frame distance two and the proposed

criterion has slightly more PSNR gain for TSS and NTSS
respectively.

International Journal of Computer Applications (0975 — 8887)
Volume 150 — No.8, September 2016

Table 1: Performance comparison in terms of PSNR for
frame distance 1

Video inputs TSS | NTSS Proposed
Method
Cactus comb 13.6 18.6 24.55
(240x352)
Car phone (144x176) 16.5 17.9 24.81
Flower (240x352) 12.2 15.4 21.32
Miss America 24.6 30.6 32.45
(144x176)
Tsunami (240x320) 18.7 | 225 26.35
Trojan lift (240x320) 12.8 16.4 20.16
India pride (240x320) 13.9 17.3 22.58
Susie (240x352) 26.2 | 34.2 36.56
Airbus (288x352) 226 | 276 29.52
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Fig3.Graph representation of performance comparison in
terms of PSNR for frame distance 1

In the above figure various videos have been taken as input
for calculating the PSNR value for frame distance one .The
graphical representation has been shown in the Fig3.From the
graph it is clearly showing the performance comparison of
proposed algorithm in terms of PSNR for frame distance 1.

Table 2: Performance comparison in terms of PSNR for
frame distance 2

Video inputs TSS NTSS Proposed
Method

Cactus comb 11.34 13.45 15.44
(240x352)

Car phone 13.45 12.34 14.45
(144x176)

Flower (240x352) 11.43 14.87 18.54
Miss America 20.56 22.65 27.54
(144x176)

Tsunami (240x320) 16.34 16.98 18.34




Trojan lift 11.64 13.65 18.98
(240x320)
India pride 11.83 14.86 18.45
(240x320)
Susie (240x352) 22.21 26.65 31.45
Airbus(288x352) 20.52 21.89 27.22

Figd shows the graph representation

of performance

comparison in terms of PSNR for frame distance 2.
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Fig4.Graph Representation of performance comparison in

terms of PSNR for frame dista

nce 2

Table 3: Performance comparison in terms of execution
time (sec.) for frame distance 1

Video inputs TSS NTSS Proposed
Method

Cactus comb 12.853 10.043 8.908

(240x352)

Car phone 12.843 11.872 9.563

(144x176)

Flower (240x352) 12.754 9.452 8.086
Miss America 12.808 8.765 7.456
(144x176)

Tsunami (240x320) 12.901 10.012 8.456
Trojan lift 12.857 9.101 6.657
(240x320)

India pride 12.788 11.181 10.073
(240x320)

Susie (240x352) 12.805 9.006 7.658
Airbus (288x352) 12.788 | 10.248 7.006

Fig 5 shows the graph representation
comparison in terms of execution time
distance 1.

of performance
(sec.) for frame
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Fig 5.Graph representation of performance comparison in
terms of execution time (sec.) for frame distance 1

Table 4: Performance comparison in terms of execution
time (sec.) for frame distance 2

Video inputs TSS NTSS Proposed
Method

Cactus comb | 12.545 11.534 9.405

(240x352)
Car phone | 12.564 11.765 10.365

(144x176)
Flower (240x352) | 12.765 10.342 8.001
Miss America | 12.528 10.235 8.236
(144x176)
Tsunami 12.438 10.124 | 9.235
(240x320)
Trojan lift | 12.101 10.253 8.825
(240x320)
India pride | 12.005 11.295 10.984
(240x320)
Susie (240x352) 12.876 10.436 | 9.203
Airbus (288x352) | 12.129 11984 | 9.164
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Fig6. Graph representation of Performance comparison
In terms of execution time (sec.) for frame distance 2

5. CONCLUSIONS

In this manuscript, a two level block matching algorithm for
motion estimation has been suggested. The proposed method
uses previous motion vector to find the matching block in
reference frame. This proposed method for block based
searching is showing very motivating results in terms of
PSNR and computations (execution time) when used with
three step search and new three step search.
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