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ABSTRACT

In this paper, we propose a fast motion estimation algorithm which is important in performance of video encoding.
Even though so many fast algorithms for motion estimation have been published due to its tremendous computational
amount of for full search algorithm, efforts for reducing computations in motion estimation still remain. In the paper,
we propose an algorithm that reduces unnecessary computations only, while keeping prediction quality the same as
that of the full search. The proposed algorithm does not calculate block matching error for each candidate at once to
find motion vectors but divides the calculation procedure into several steps and calculates partial sum of block errors.
By doing that, we can estimate the minimum error point early and get the enhancement of calculation speed by
reducing unnecessary computations. The proposed algorithm uses smaller computations than conventional fast search
algorithms with the same prediction quality as full search.
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For loop (i=1 ~ N)
if (i==1)
Calculate partial block matching errors for all the
search points in the search range (APSAD1(x,y))

Find the point of minimum error from the calculated
partial block matching errors => (MP(1))

Calculate block matching error at MP (1) =>SAD(1)

Remove impossible candidates with SAD(1) and PDE
condition

else

Calculate partial block matching errors for remaining
valid candidates in the search range(APSADi(X,y))

Find the point of minimum error from the calculated
partial block matching errors => (MP(i))

if (MP(i) == MP(i-1) )
SAD(i) =SAD(i-1)
else
Calculate block matching error at MP (i) =>SAD(i)
if (SAD(i) >SAD(i-1) )
SAD(i) =SAD(i-1)
MP(i) = MP(i-1)
end if
end if

Remove impossible candidates with SAD(i) and PDE
condition

end if
Update valid search points
i=i+1

End For loop

Fig. 1 Pseudo code of the proposed algorithm

o —x
9 1

V. g

£

Ak karalze] ABAR % B7HE 919, “fore-
”, “car phone”, akiyo”, “grandmother” 2]

man trevor”,

1534



Hlt]2 0|5 E o] g3to] AR Sastalrt A
7N€] glolE ¢l “foreman” 1} “car phone”-&- H] il
£4Ye /AT glom, nhxgt = A Holg
“akiyo”, “grandmother”= o] F A|YAKC} v
e SHYG ZHeth “trevor AJWLE o5 T RE
= 2798 2 Ao BRY 4 Atk &
She Y 22| F7]i 16x16314
H 9 #15 B2 stk G4
QCIF (176x144 3}4)o|d, v]T] & 3
dlglolct. el JsHrke 9
A AT 229 v AL 913 AeE B
) g2]Q) wE| o] HBhEe} o 281 HIHE 9
SNR(Peak Signal to Noise Ratio)& e it}
o ther gxe) WES gl AL v)Ee
A o] ANES 7)Z0R Y2 uf o] 4
EfU -

Hlar]Ee] He g darels (FS)

2 g
2o e A

4
¢
N

ol
Z o
o -

il

H oo
o
1=
of
it
lo 2~

oS
?
rr
[E=Y
3
l,

]

o M o & lo O XN 1o
E—&rz:‘m% e}
B ok o I ox

W

N

Horle

b )

N
o2
r 12 EE

o

o
N o
ok
E
frt
L ©

[1], 129 #Ed FA Y S 2= H.2640 4
ARE-E|= PDE &a12|% (PDE H264) [9], H34= 7[5t

m
i
/-\lil

9] 114 PDE ¥y (PDE Complex) [8], Hadamard ®H 2+
< 0|43t 114 PDE ¥ (PDE HD) [10], MSEA
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Table. 1 Computational amount for sequences (%)

foreman | carphone | trevor | akiyo | grand
FS 100.0 100.0 100.0 | 100.0 | 100.0
PDE H.264 20.1 19.5 15.1 8.6 19.5
PDE Comp. 15.8 16.2 12.8 7.3 16.5
PDE HT 15.9 16.3 129 7.7 17.2
MSEA 19.9 19.4 14.8 8.4 19.3
CDMHS 13.7 139 12.9 11.2 134
f;gggjj 29 31 | 26 | 21 | 27
Proposed 11.2 111 9.7 6.1 10.8
Table. 2 Prediction quality for sequences(dB)
foreman |carphone| trevor | akiyo | grand
FS~MSEA | 32.58 34.05 34.07 4414 | 43.45
CDMHS 31.59 33.13 33.27 | 43.83 | 43.23
fﬁgf}gjd 31.59 33.13 33.27 | 43.83 | 43.23
Proposed 32.58 34.05 34.07 | 44.14 | 4345
BE ARMehe PHe o5 WHES A%Ho §
A AR 7F Qlom A Zof| A B A GRS v A
271 ol ALt Has o d& 5 & Aotk
ARG A o] Autel vl & off, ohE 1149
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Utk EFE 2o whE CDMHS [6] WS ARg-st
= Aol A48 A3 4 Sl=tl, ol 3E 294
HiH 54 vy 2o tfsfiA= o5 shdo] Wojia &
= Atk COMHS 9} & drae| &2 23t AiE 2
oAl S3HaE FUshHA] Aabvt @8] HaAS
&= Atk
3t 29 o535k Ay B, Ag S 2 jP ) A
waf & o ohE &0 B oS WHES A
A )i ofl wjste] oS3k o] Ayt A Qe
= Stk 2 =0 AljE RS A o HA L F
A3t A S3HEE 7HAHA A D A P of] H]sto]
7~12%9] AibS 7HAH, E]E H.26400 4 AME-E=

PDE HH 3l vlwdjA Azl o= 20 ~ 50%, PDE
Complex B3} v] a4l 10~30%2] A& Q1 A4k
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