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Abstract

Motion estimation for H264/AVC video CODEC is very complex and requires a huge amount of computational efforts
because it uses multiple reference frames and variable block sizes. We propose the architecture of high—performance
integer-pixel motion estimation circuit based on fast algorithms for multiple reference frame selection, block matching,
block mode decision and motion vector estimation. We also propose the architecture of high-performance interpolation
circuit for sub-pixel motion estimation. We described the RTL circuit in Verilog HDL and synthesized the gate-level
circuit using 130nm standard cell library. The integer-pixel motion estimation circuit consists of 77600 logic gates and
four 32x8x32-bit dual-port SRAM's. It has the maximum operating frequency of 161MHz and can process up to 51 Di
(720x480) color image frames per second. The fractional motion estimation circuit consists of 22478 logic gates. It has the
maximum operating frequency of 200MHz and can process up to 69 1080HD (1,920x1,088) color image frames per second.
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Table 1. Comparison of reference frame  selection
patterns.
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Table 2. Comparison of block matching algorithms,
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Fig. 5. Pipeline stages of motion estimation

£ FRUAE AR o] £2H o] SADY HAa
Fol AeElEH, NTSSE AXEAN 4L 9% AR E
YO8 ‘MV_search’ ol 4x4 829 2 229 4y
e Z2Ah AF ¥ WHe aY 59 2ol
NTSS 943 88 m= A4, 229 Wy 4 dat

o WY Aele F3) Qol7ich

1. New Three Step Search

NTSS $AFe 19 29) Zo] 92 m =9} 4
2 FAEY Uy 2GAR o]Folx T
=g A @29 Zo] N dA=R FA sk

1=}
S

25

Hogw

e Withant vy 5

N = log? {Search Range| + 1

o M B
o
A
rir
.
r:\‘i
tlo
i

i

5017] HB’H 3—%
‘Stage 3)ME AL
o dole& wWReE
ZE Bk MR A

g

(570

olr

MY 57 32 474 9

&) ‘Shared Buffers] ATt ‘Shared Buffer's 3
N9l HH(NB1~NB3)Z FA=ET NTSS o
‘%&‘."4@0] o] E vRe F AEE F017) 93l
zo] 271 9A4 dioleEE& ¥ NBlol g+
Rro] ‘Stage 59 ‘Stage 62 13} +29] B
HABR oI "A FA] Alold] w]olEf €]
g}, whEha] v NB3o| dlo|ElE ?SM%
R MRZHE HdIg 29 ﬂxﬂ
%93\5}. : 3~‘l NTSS7t &8 =

F oAl $E vERE Aotk g4

B oRee

o A}

1l

S

X_}‘

Oﬂo

_1

ILr

B 3 gl utE NTSS oA &
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