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Abstract— Motion estimation is basic operational feature in
video processing technology and is used in edge detection,
gesture detection, motion detection etc which makes it wide
area for research. Various techniques perform motion
estimation. Simplest and most effective are Block Matching
Algorithms (BMAs). BMAs usually work on various search
patterns such as square, diamond, hexagon etc. Two of the
most widely accepted search patterns are Diamond Search
(DS) and Adaptive Rood Pattern Search (ARPS). This paper
performs a comparison between DS and ARPS by
implementing them on different pixel space of the block of
the frame. The test result gives PSNR better in case of ARPS
than that of DS showing that ARPS is more efficient than
DS.
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I. INTRODUCTION

Motion Estimation is one of the fields in digital video
processing technology where numerous researches are going
on. Videos are streams of frames and when the images or
frames are compared on the basis of blocks, the approach or
technique used is called Block Matching Algorithms [14].
Motion vectors are basic elements obtained by comparing
two consecutive frames. BMAs are simple as well flexible
because they are easy to implement on hardware as well as
software. These algorithms use macro blocks (MB) as
smallest unit and then uses its motion vector for further
process.
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Fig. 1. Macro Block of side 16x16 and search parameter of
size 7 pixels [12]

Macro Blocks can be of side 16x16, 8x16, 16x8,
8x8 etc depending upon what area is required for
determination of vector.

In this paper, basic concept and principle of DS and
ARPS is studied and described with parameter p=4 and
w=8. Also, experimental results such as Mean Absolute
Difference (MAD) and Peak Signal to Noise Ratio (PSNR)
are obtained to compare the methods.

Il. PREVIOUS WORK DONE

Aroh Barjatya compared almost every search pattern with
macroblock w=16,8 and p=7,9,11,13[1].Full Search is still
considered one of the best because it produces best MV,
high PSNR values and quality of video is also improved. A.

Puri, H. M. Hang and D. L. Schilling proposed Orthogonal
search which is highly inefficient in catching small motion,
higher MSE[2]. T.Koga, K.linuma, Y.lijima and T.lIshiguro
proposed Three Step Search with Optimal performance, less
complexity but can’t detect small assumption[3]. R. Li, B.
Zeng and M. L. Liou proposed New Three Step Search
which is complex than TSS but more efficient in terms of
complexity for small motion[4]. L. M. Po and W. C. Ma
proposed four-step search algorithm which is more efficient
than TSS because it can detect small motion[5]. S.Zhu and
K. K. Ma proposed Diamond Search algorithm which IS
fast, effective, better performance than3SS, Less complex
than N3SS and 4SS, with same performance and required
too many iterations[6]. Yao Nie, and Kai-Kuang Ma
proposed Adaptive Rood Pattern Search which is efficient,
robust, twice as faster as DS and PSNR almost equal to that
of FS[7]. C.Zhu, Xiao Lin, and L.P.Chau proposed Hexagon
Search pattern which proved to be better shape than DS as it
required less iteration than DS[8]. Jianhua Lu and Ming L
Liou proposed Simple and Efficient Search Pattern with
Lower complexity and computational time but it yields low
PSNR[9].

I1l. OVERVIEW OF DS AND ARPS

A. Diamond Search

Diamond search (DS) proposed by Zhu et. al, employs two
search patterns. A large pattern with a diamond shape is
selected (LDSP), the next search pattern is respectively
changed into a small diamond shape partner (SDSP) [13].
The LDSP moves in the reference image until the best
position is the center of the Pattern, then a last iteration of
the algorithm is performed using the SDSP.

— Step 1: The first LDSP is center of the search window
location and the nine search points of LDSP are tested.
If the MBD point calculated is located at the center
position, go to next search Step 3, otherwise, go to
search Step 2[13].

— Step2: The MBD point found in the previous search
window, search pattern step is re-positioned as the
center point to form a new LDSP shaped pattern. If the
new MBD point obtained is located at the center
position of the window, go to the next search Step 3,
otherwise, repeat this step again.

— Step3: Change the search pattern shape from LDSP to
SDSP.
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Fig. 2: Diamond Search Pattern [12]
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The MBD point found in this step, the final
solution of the motion vector which points to the best
matching block in the search window[11].

B. Adaptive Rood Pattern Search

ARPS have search pattern exactly like SDSP of DS pattern.
Proposed by Yao Nie et. Al,.this algorithms have two steps:
initial search and refined local search. To find good starting
point for a macro block initial search is done only once at
the beginning which eliminates unnecessary search in
between.ARP for macro block is calculated based on the
available motion vectors. In next step, Unit-Size Rood
Pattern is exploited repeatedly until final MV is obtained.
APRS consists four vertex points, plus the search point
indicated by the predicted MV, as shown in figure. It is
possible that predicted MV perfectly aligns with one of the
four vertices. Hence, ARPS contains either 5 (no
overlapping) or 4 (with overlapping) search points required
to be searched in the initial search stage when the predicted
MV is not zero; otherwise, requiring only one search point

[6].
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Fig. 3: Adaptive Rood Pattern Search [12]

IV. EXPERIMENTAL STUDIES

In this paper, DS and ARPS are been compared with
window size i.e. macroblocks of size 8x8 and p=4 for
Caltrain video sequence. Comparison of the both the
algorithm is done on the basis of PSNR and MAD obtained
after the calculation of motion vector between the frames in
the video sequence. This video sequence consists of total of
32 frames.

Fig. 4: Frames from video sequence

Frames | ARPS DS
1,2 0.007905 | 0.0535015
2,3 0.096900 | 0.144104
3,4 0.090910 | 0.137998
4,5 0.037907 | 0.084056
Table 1: Mean Squared Error (MSE) obtained in algorithms.
Frames | ARPS DS
1,2 57.5293 | 37.1680
2,3 55.5446 | 41.7672
3,4 55.2222 | 41.3552
4,5 53.7211 | 38.2082
Table 2: Peak Signal to Noise Ratio (PSNR in dB) obtained
in algorithms

V. CONCLUSION

Experimental results show that ARPS outperforms DS in
terms of parameters such as PSNR, MAD. Also complexity
in ARPS is much less than DS because ARPS is basically
SDSP. Even though p=4 is taken here for motion estimation
purpose but it still showed that ARPS is better than DS and
takes computational time less than DS.
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