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Abstract

In this paper, an efficient SAD(Sum of Absolute
Differences) processor structure for motion estimation
of H.264 is proposed. SAD processors are commonly
used both in full search methods for motion estimation
or in fast search methods for motion estimation.
Proposed structure consists of SAD calculator block,
combinator block, and minimum value calculator block.
Especially, proposed structure is simplified by using
Distributed Arithmetic for addition operation. The
Verilog-HDL(Hard Description Language) coding and
FPGA implementation results for the proposed
structure show 39% and 329 gate count reduction
comparison with those of the conventional structure,
respectively. Due to its efficient processing scheme,
the proposed SAD processor structure can be widely
used in size dominant H.264 chip

1.4 &
A7
B N 25 JjRHoR 16709 4x4 SAD(Sum of
Absolute Differences) A4He- o= 3t} & 4x4 SAD
AXZE &7 gl 163W-E HHEdo ALEslAY
4x4 SAD A71E 167] HEoiA g He AArS wbE
S5 oloh T3 2 24 4719) 4x4 SAD AE
oA 48 WHEsle ALEE £ itk o] =&elAE

A9 A Wyt 2

263

4x4 SAD A7 Z 1674 AHe3e 1402 SADE A
AEHe B S Ak} 16709 4x4 SAD AR E A}
f3to2 247+9] 4xd SAD A9 stmde &=
27 s Aol o =#e] BAlolh,

!

. A" SAD T2 A& 7=

2. 1 Atd 4x4SAD AL F2

4x4 SAD A4 = dd & Adske AD 947
SADZ AAtsle dledolz TAET 94 dA =4
Jit Az =Y GAGGUY HLEZY 4 JAE
o] wiae] A} zt¢l AD(absolute deference)2 Al4t3}
oop ¥ty 71E SAD WAl ANy 729 Hlashd
23+ 16709 operandE LSBRH ddle %S At
gt} F, 16709 AD €S HE 2 TobA LSBY 14]
ERE Aastes ot o9 e AAtg B4 At
(Distributed Arithmetic) ¥4]olg} F27]% g},

2. 2 Combinator -+2

4x4 SAD Ax79] A3 RFEL Uy FXE T3
o2 71x £@9 SADE AN F Utk F, 417HA 9
SAD Z%ES 7ot Combinatore] £8-& F 41
jols, 41709 A 2He 1 gtEol AFET.
2.3 Hag A

HAz AAY) sEdole 4R FAAHEY, 1Y &
2 Aguitt e gEo] A AWIRE EA
AAEE A 99 gA dngFE AHEste A5l
= H2649] g9 do] 16x160] 22 256¥ 9] BE A3
o] atdh el 256709 AMRE sl Axy A

5.



200735 CHBHM ALESHE]

SIHEEBI =08 H30H Mg

AZ12 IES 5, O FellA 7H A2 gle] AEEES

A=
mAag ¢ x&

3.1 Verilog-HDL A} E#lo]A
2 =ToA Aee 4x4 SAD T2 AA 9 A%
7¥st7] 93 Verilog-HDLA &# 0] A& 359
Holl AHE-E Tool2 Xilinx ISE 7.1i0] 1, JEAEZZ
d 89 A 22 Y] QCIFE “foreman” 974-S
ARSI FA Y HE S Mo (-16, -16)” (15, 15)
&AM
8 HIE Aol EA 949 zt 4 g2 ADAAH]
AAE 93 9 HIE ALY 29 BFY o=
gt
¢ SAD Z2AA Fxo g 492 g5 2
of AT AUT2E Ag EF 1 v|ES] Mt
717k 878 AHE-E 11 87)9] 2 HIE X 2E o AFslH Tk
F A 224 2 HEY JPIE ) AHEEL 470
9 3 HE #A2gH At Al AA 25 3 4]
E9 JMIE 278 AHEH 3 2709 4 B E HA2E
A3 & AT dl | 256 4 9| E Y 714
£ 17} AHE-8ta 1709 5 H|E R 2Ho] AoE A%
ST oA WA S50 dA AFol9ld g LSB
Z(right shift) 0.2 1 HE #ZE 337 x| 224 54
E9| g3 QAL FAsh oA MES AHe
E dakstA = # 13 £8 ¥ SAD o] &35t
174¢] SAD A%F71E 16709 AD @3 170 SAD 3%
HEEE APt webA 16x169] WA g B
3t Aot F2E 16709 SAD #ES Ao £33
EE AF3Sh 16719 13 W E A X SAD #EL
Combinator®] 982 AH439tt. 2, Combinator®
YEH 16709 4x4 SAD F#HES Z3lo 4x8, 8x4, 8x8,
16x8, 8x16, 16x16 T =7|¢] & 41748} SAD @& ¢
Eo] Wk 41709 Combinator &% & thg A =&
el /18 2 w7kx] A 2o AAgstgih o]eh 2o
AME M ZE 41708 combinator 3 o) Aig A
A7l BEOoR JEEY 7|Ed Aol g 3te} v
Wt o A4 e gA AFREE
3. 2 16x16 SAD Z2AMA 9 FPGA +& Zi}
I8 102 3 1ZdA AAS Z7e £88

FE2 Bt ME e 249 ARsHol

o

T

owx o

er

%
2 e

=

[e]
49

264

z}z}o] 4X4 SAD AA7], combinator, &4t AlXt71l
3 FPGA 789 Hlue Odf ¥ ¢ 2t

¥. 16x16 SAD 24 A 9] FPGA Al°|E F1+-E
Table. FPGA gate count for 16x16 SAD processor
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SADAA | 128176 | 78592 61%
Combinator | 13,723 13,723 10094
HAg A 16191 16,191 100%
| Total | 158090 68
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