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ABSTRACT

In this paper, an H.263 video codec is implemented by adopting the concept of hardware and software
co-design. Each module of the codec is investigated to find which approach between hardware and software is
better to achieve real-time processing speed ag well as flexibility. The hardware portlon includes motion-related
engines, such as motion estimation and compensation, and a memory control part. The remaining portion of the
H.263 video codec is implemented in softwarc using a RISC processor. This paper also introduces efficient
design methods for hardware and software modules. In hardware, an area-efficlent architecture for the motion
estimator of a multi-resolution block matching algorithm using multiple candidates and spatial correlation in
motion vector fields (MRMCS), is suggested to reduce the chip size. Software optimization techniques are also
explored by using the statistics of transformed coefficients and the minimum sum of absolute difference (SAD)
obtained from the motion estimator.
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o] AlAlee] 488t} (30 Hz, HAMe] Mdee] Al4,
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(FSBMA; full search block matching algorithm)
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300 =ajel.

FSBMA MRMCS-3
Sequence | QP | PSNR |H|=+% | PSNR | H|EH
[dB] [kbps] | [dB] [kbps]

Hall 7 | 3545 | 6885 | 3547 | 68.78
monitor
Contalner | - | 3447 | 7174 | 3447 | 7155
ship
Mother &
Gongnier | 7| 3598 | 5623 | 3600 | 3631

Foreman | 17 | 29.67 64.83 | 29.50 65.44

Coast
guard
Silent

17 | 28.27 6543 | 28.24 65.68

9 3270 | 67.29 | 3274 67.66

voice

iR e g $£3g] AR sleso] FH Al
o] & e AAEY olde] (systolic amay) 3
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Fdelr] DCT A7t =8} o) F F 02 ghe
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block’ «|&o] Alegicl SAD 7} HE 7 2E
DCT Aot k8 o]F DCT A<-go] 09] e
7H 7FeAde] o ¥k a9 4 HE AR vlas
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A% ¢ e vl © F& & 5 Uk e F 2HA] ALl 7320} SPesith AL E e
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ek DCT Al ZHA)a7]d FaA e 49
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=EedE o] ZIXAZ] J1Y& SADS d¥AIA
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B ve|] pEa) REE ofAd o) RE 00
2 ek a3 644 AR DCT Alpe] 3
B g =gk 2"l o g Q%] wef
0o] opd A7l X5 4x4 FFelxnt EAgcid
2L B class 42k $:c) o] 74« DCT, <
Z}&} 9! variable length coding (VLC)$] Alxl#k&
29 471 ik E 2 & JFA7] 7)Y % 7
& vepdcl. a9 7€ DCT HAsle] AN dxw
2] &8 vepiick ke Feia] #¥e] EOB7 o9&
= oA 9l VLCE =5 64702] Aol cisia]
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Claas 1 @ @
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s ] ______

Class 4 0 o 0

Class 3 __ ._.h@____ I o "l
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Class 7 ...
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61016/010/0100)
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% 6. DCT =1 ofzias 88 ##% ZR5=
e &9 $A= zg-zag &0 AR ek @
F DCT 9 ofA1a} I 00] o] Ar}l o5 ixi AR
oliel] & ¥Yhobd, s3] HeL class {2 FFHTh

BADg

No DCT m%l Fﬁ%‘ E:EJD%’ I;(;‘ DCT | |7x7 DCT IEJD%‘
D R— I EJE| T
foawmn]|

a% 7. DCT HA3} shazle

Quantization and VLC up to the pradicted EOB

B 2. ol e E) 18

A A= g1
Class |DCT #d| #HZ ¥ X Ay
7]

Class 0|DCT skip| SAD < 20XQP | SAD < 20X QP
20<QP < SAD|20xQP < SAD

Class1-3| 3x3 S ixop P
21XQP < SAD|22XQP < SAD

Class 4] 4x4 < 22xQP < 24X QP
22XQP < SAD|24xQP < SAD

Class 5| 55 < 23X QP < 26X QP
23XQP < SAD|26XQP < SAD

Class 6| 66 < 26X QP < 30X QP
26XQP < SAD|30XQP < SAD

Class 7\ 77 < 32X QP < 56X QP
Class 8] 8x8 |32XQP > SAD|56XQP > SAD

WA G classe] v EOB 7%t xR
et gt oAl Al E sl WAk
7] a4be 2.5xQPele] wlashe ko djx)
tlo] Adakg 24 4 slok

3. IDCT/Q AHiMZF &7 18

¥ Alpe] JAA BYE ol IDCTIQ
AN B 4 gl ukHEe] EAYY s
IDCT |4tellA] ek F3-3]] Heldzle]s] Uy
tlojelEe] BT 0d A% 2 i el o
o= FHjaiA Eedl, o]d A4 AMAH IDCT
At 0¥e] wimy o WRE e AU,
AlA] el getolo] Balx, Held=le] ¥ o]y
7} 0% P RhEel &gk VLC TAeiia] 0o)
opd Aol A& sy}t 4 7] wEel g
] dlolefr} 098] @& 7HAE & TASE Zle
& o] =] gheck $2i= DCT A7l 09
i 7eA ARl AR ARM )2l RISC
ZaAME 7MEeE IDCT/Q Ak 7t wWAl&
A8kt =B 1241 o/ DCTelM ¥ sijo]
E7} 0 3 ZPAeA) v, o 32% & Al
F e 9d 4 gk =3, e EOB7L 3
Br} sl ZlRbld DCTE Sy 4 ik 2
% 8& Foreman QCIF E°342] EOBY EAH B
A viERdch agldld R¥e] e HEWe]
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9] 20% ~ 50% A=7} 3 o|sk4] EOBE 7}alck
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I

www.dbpia.co.kr



e ] o8 =E 4] '004 Vol.25 No4B

100% »
90%
80%
70%
80% |—
50%

1]

EQBR=>

40%
30%
20%
10%

%

[ I TTy )]

EREEE

QP =1

(€)]

-
o
3
o

b 3

EOB>

EQO8>—

3
®
HERN

EOB=
EOB=

EOB=l |

>

z

T
1

QP=2

100%
0%
B0%
70% |
20%
0%
40%
0%
20%
10%

o%
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EEENREEE
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©
28| 8. Foreman QCIF ¥4kl gt EOB #¢] #X (3L

Ax QP, 30Hz, 300 Z=4)). EOB ko] 0 oJzhe
A& 2 WWo| not coded Y& 27k

V. SN0 ATEY0 AAEY

& AR hedeist shugels] A Ml
= shig 4% 78 Ak AReAT st
Aal 2AFert B4 T KA eladgdc.
sol@ele MEMC H-& Al 4 sl Y
Hx)2el 4 WF € 4 A Heislek Start, abort,
stop Bresume 9} b G A4 HA2HE
Al e k w2z FEd MY ¥ <
BREs gAmE M4 el o7 k& 54 7
gele] @A gos whel Aelsior & w2
2 @99 fF AUY 4 U=k B 2
A Rl Mgt stedolsl Axegels] F
Alghg e 2] #8d E3o)s R3U)8] &
AEd FHHR zelngck ¥37]) AN
49 e £ B uok Asolop B
DCTo} oidie} he Axesle] algie olie)
g ol Fysieopnt ek oleldt XAER L
28 37] #8558 BEY A2 T
t} (MBIHME, MBIHMC, FlagMEBusy, FlagM
CBusy 28], MBIS). MBIHME 3} MBIHMC +
#4934 U HAo] ol s WurE] AN
sojo} YA/ el qle2efc}. FlagMEBusy
5} FlagMCBusy &= #3490 &4 9 24 3=
9] Exptn qle AiE vshdck MBIS € &%
agje] zgje] oriAHe Aol ¥ vehd
th 29 10 & Fa7)eld NEA 2ARY 3
4+ 220} (k 7} 19 7l D). o B
oA Fo] Bpeglojs} Axugo] AgYL FAAHLE
sy & 9ok axmslel AshE SPsty] A
A d7EHe A7ke shEde] Akle] drhi e
s wiako]l e glch ¥ AARYE H
A ek

Load quamizsd  DCT cowflients

P

++

| No IDCT l |M|lnm
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