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Abstract— Motion estimation and motion compensation is a
predictive technique for exploiting the temporal redundancy
between successive frames of video sequence. Block
matching techniques are widely used motion estimation
method to obtain the motion compensated prediction. By
splitting each frame into macro blocks, motion vector of
each macro block is obtained by using block matching
algorithm (or motion estimation algorithm). In order to get
motion vector of each macro block, the most obvious and
simplistic method is full search algorithm. All possible
displacements in the search window are evaluated using
block-matching criteria. The advantage of full search is that
we can find the absolute optimal solution. However, its high
computational complexity makes it impossible for real-time
implementation. Because the computational complexity of
video compression, the compression efficiency and the
compression quality is determined by the motion estimation
algorithm, development of Fast Motion Estimation
Algorithm for real-time application becomes compelling.
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I. INTRODUCTION
The temporal prediction technique used in MPEG video is
based on motion estimation. The basic premise of motion
estimation is that in most cases, consecutive video frames
will be similar except for changes induced by objects
moving within the frames. In the trivial case of zero motion
between frames and no other differences caused by noise,
etc.., it is easy for the encoder to efficiently predict the
current frame as a duplicate of the prediction frame. When
this is done, the only information necessary to transmit to
the decoder becomes the syntactic overhead necessary to
reconstruct the picture from the original reference frame.
When there is motion in the images, the situation is not as
simple. Another goal of Motion Estimation is to reduce the
total amount of bits required for transmission or storage of
the frames of an image sequence. Motion compensated
image sequence coding primarily focuses on the reduction
of the high temporal correlation of the signal to be stored or
transmitted. To that end, motion information has to be
extracted from the sequence in order to relate locations in
consecutive frames that correspond in gray level. This
motion is represented by so called corresponding or
displacement vectors. Motion estimation techniques can be
divided into four main groups.
• Gradient techniques
• Pel recursive techniques
• Block matching techniques • Frequency based techniques
Gradient techniques have been developed for image
sequence analysis applications. They solve the optical flow

and results in a dense motion field. Both Pel recursive and
block matching techniques have been developed in the
framework of image sequence coding. Pel recursive
techniques can be considered as a subset of gradient
techniques. However as they constitute as important
contribution in the field of coding, they are considered as a
separate group. Block matching techniques are based on the
minimization of a disparity measure. They are most widely
used in coding applications. In block matching techniques, a
block in the current picture is matched with block of
previous picture and hence motion is calculated. Finally,
frequency-domain techniques are based on the relationship
between transformed coefficients (e.g., Fourier transform) of
a shifted image. However they lack widespread use,
especially in the field of image sequence coding and are not
popular.
II. MOTION VECTOR AND VIDEO ANALYSIS
To define the motion from frame to frame, the motion
vectors in the present frame are subtracted from the vectors
in the previous frame. However, depending on what type of
frame (I, P, or B) is in present and past, not all of the arrays
can be used. An explication of this is given below. A vector
deﬁnes a distance and a direction, it does not deﬁne a
position. We have to know the vectors initial position
(reference point) to deﬁne all the motion from frame to
frame. Only vectors with the same reference point can be
subtracted from each other. To illustrate, let’s take the
simple example of ”x” moving across a portion of the
screen as shown in Figure below.

Fig. 1: Motion vectors associated with a moving picture.
The arrows represent a forward vector and represent a
backward vector [Note a forward vector does not have to be
pointing forward, and a backward vector pointing backward.
It is just the naming convention for whither the
reference frame in the past
(forward)
or future
(backward)].
The values for the vectors are given below:
In the ﬁrst frame there are no motion vectors. In this
example the transition from frame 1 to frame 2 can be
calculated as before.
If the second transition is calculated as before we get:
Forward motion:
(4, -6) - (2, -3) = (2, -3)
Backward motion:
(-5, 1) - (0, 0) = (-5, 1)
Total motion = (-1.5, -1)
This result is incorrect.
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To get the correct result, only the forward motion can be
used. Similarly only the backward motion is used for the
third transition. The motion for the final transition cannot be
found because there is only a backward vector in frame 4
and only a forward vector in frame 5. Only similar types of
vector can be subtracted from each other.
Below are further rules to complement the rules that were
established in table
 Only if there is a similar type of vector (forward,
backward or both) present in both frames can the motion
be found.
 A reference frame is said to have all vectors equal to (0,
0)
 If there is a skipped macro-block in the present P frame,
there is zero motion for that transition.
 If there is a skipped macro-block in the previous P
frame, the motion for that transition can’t be calculated.
An exception to this is if there is also a skipped macroblock in the present P frame in which case the motion
will be zero.
 If there is an Intra macro-block in either the present or
previous frame, the motion for that transition can’t be
calculated.
III. PROPOSED ALGORITHM FOR MOTION ESTIMATION
Three step search (TSS), Four Step Search (FSS), Diamond
Search (DS) and Adaptive Root Search (ARS) are
implemented and the comparison of average number of
search for macro-block computed by different algorithms is
shown in figure The graph clearly indicates that Adaptive
root search has minimum average number of search for
macro-block and three step search has maximum average
number of search for macro-block. TSS takes much time to
search macro-block
Now in comparison with full search algorithm, TSS, FSS,
DS and ARS are better in macro block comparison and takes
less time to search macro-blocks but full search algorithm
find accurate macro-block than all others.
A. Peak-Signal-to-Noise-Ratio (PSNR)
PSNR ratio of all algorithms is shown in figure and from
that graph it is clear that PSNR ratio of TSS is very less
compared to all other algorithms and full search algorithm
having very high PSNR ratio.

Fig. 2: Flow chart for proposed algorithm for FFSAME
Step 3: To achieve this, checking points are used in a spiral
trajectory starting at the centre of the search region.
Step 4: If the maximum displacement of a motion vector in
both the horizontal and vertical directions is + d or -d pixels
Step 5 & 6: The total number of search points used to locate
the motion vector for each block can be as high as (2d+1)2.
This implementation we have used macro block
with 16*16 and 8*8. Also we have implemented by
changing parameter of fromas that is 7 and 10. For proper
and efficient result we have implemented by using more
than 200 images for what we got different results by
comparing the results or our proposed algorithm and other
known algorithms to make simple to identify this result with
our results we have given different colour to each known
algorithms for better identification and comparison.
The details as results analysis are as follows.
All title and author details must be in singlecolumn format and must be centered. Every word in a title
must be capitalized. Email address is compulsory for the
corresponding author.

B. Implementation of Proposed Algorithm
As with the proposed algorithm we have implement Full
Search (FS) using macro block. In which we have taken
random images from sample video and algorithm is as
shown below
Step 1: These FS algorithm searches the entire search region
for a block such that the BDM (Block distortion measure) is
a global minimum.

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Step 2: If more than one block generates a minimum BDM
(Block distortion measure), the FS algorithm selects the
block whose motion vector has the smallest magnitude
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IV. RESULT ANALYSIS
Result shown with block size 16*16 with parameter 7

It is concluded that fast full search(FS) motion
estimation algorithm gives better result compared to all
other algorithms but takes somewhat more time to search
particular macro-blocks because it compare with each and
every macro-blocks in search area.
VI. FUTURE SCOPE
In future this algorithm can be further improved by
developing new search technique so that it can take less time
to search macro-blocks and by changing some size of
macro-blocks, quality of motion can also be further
improved.
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