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Fast Inter/Intra Mode Decision Algorithm in H.264/AVC
Considering Coding Efficiency
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ABSTRACT

For the improvement of coding efficiency, the H.264/AVC video coding standard employs new coding tools
compared with existing coding standards. However, due to these new coding tools, the complexity of H.264/AVC
encoder is greatly increased. Specially, Inter/Intra mode decision method of H.264/AVC using RDO(rate-distortion
optimization) technique is one of the most complex parts in H.264/AVC. In this paper, we focus on the
complexity reduction in macroblock mode decision considering coding efficiency. From the simulation results, the
proposed algorithm reduce the encoding time by maximum 80% of total, and reduce the bitrate of the overall

sequences by 8~10% on the average compared with existing coding methods.

I.M2 QUL =5] 2ol Aokl §-9)= 223KRDO
: rate distortion optimization) H}A-2> H26L2] &5 &
200341 #F 518 AHE VXl H264/AVC(advanced 88 ZA FARA A

video coding) Ee34t H-53} ¥Fe o|v] FF3} A ", H.264/AVCelA= Bxtwe] 2715 es)
271 71E H263e] SRS wefslA] e 2] erw orE: Ag LS HOA mxa Al
9] o5 258 A Fx= sk i A o] REy] W BErle] Axlere Il o
S AT 2 A3 H264/AVCE MPEG-2¢] 1) Zolsle] e marE xpA o =3 )
ek 40~50%, MPEG-4 ASP(advanced simple profile)ol] Fo] 27k B33 e F o Fx 2y
vl oF 30~40% A5o] FAE AoR mawe] AR 14skR wele] SA]) FA b 55

* sAEt HrgAlgety) JAeAl Q-4 (ykkim @office.hoseo.ac.kr)
= F L KICS2006-12-531, A5zl 120061 129 149,  FHE =74 4dz) 12007 69 229

720

www.dbpia.co.kr



2719 g oS Brof oighk HHEEQl &9 v
$(RDO_cost) ¢ AL H357

;(LE_E_ 5_7},/\] ]‘— = oo]a]

— T
s7lelM = A QlElER} oF nES AY
7] 93 thekslk QlE)jelEr; mEo] 3| s
-9 vlg-5 Altslef gk &9 vl
o A== WA v|ERRS ALkl fEidE 7
R ol tgk DCT/Hadamard 3t 2 ofx}slyd ok}
3}, o DCT/Hadamard ‘¥4, Zg]a JIEZS
Fost S AAA HER F5r)e] E3eE
A ZFHIFA Dl aebd A FEo)e] B
=g A7) el 2E8A4Q a5 e/
Ef} Rr A4 dae]gd side] ggAo|c)
Ftol| QlEr} m= Ao u&3lE $Jsle] &
Wl w2~ (Sobel mask)e} oA F]~E 1 (edge
histogram)-S- ©o]-§3le] &9l AR Q=T 3=
IR nEo 2 Folk dye|Zo] Aljkw ol
[519F [71o1M= B4 ARLE o]83le] qlEz =
= A4 e Atezd s ve 479
153 o] Flek m=§ [6]elAM= ok 3= =4

K
Y

S| d
3719 AXrEES Zole daEEE Aljtslich
2 HE3t Aes fRIskEA
AR 303 AA7IA sk we] 9lsdrh
B E=rollMe P E59 moel A E59
35 BEES o]43lo] Intradxd R= AR Axlek
< FHA43A]7I) =EEE Inter8x8 & 141 =o] A
H 132 E-Z(sub-macroblock) R E E-¥Z o]-&3}
o] Intra4x4¢} Intral6x16 2= Z2A A5 APkt
o@Zx Ez} Rz AA] AKXERS A=
daE|ES AR 1§24 HEje) =
P& AAsP] 218 &l vlg el A
T e LAE EAskeExn AA Fust 5E
Zola, ¥5r)e] EREE Aok 274
H264/AVC <QlE]/qlER} of|& H53} 7[4S 7]
slal, 3o 2 =Eelld Algkshs JEIE=L
o AY duelEs 7|l a3l ekt
JAdoll tigk Algl ZAHE vieke 2 Aokl o
2]5e] As-g AR, 5HeN AES dert

1

ru{> fr rulo o} é

né
rulm

K

I. H.264/AVCY QIE/QIER} 0| F33

H.264/AVCS] o|& #1353} 7S 3pd Y] o

Z(intra prediction)®} 3 7} ol|Z(inter prediction)

o7 A=k s W el Y <Akl ¥k
TEAS Alske =3t 7o), =
< A 4 2 RS Bl Y el ARt
A FEAE AASR: a8 el

& Fost RFelxe 3 W S FeskE
Slal HE Jqellx] DC Alg == A AC Al
o] & Fusinks Fealolel. WbH, H.264/AVC
o= Gl 544 Rk 9o ﬂlﬂiﬂr— &
7k 399 3 —‘i;?— b ARErt %7] wfitel] F7ked
ollx Sha ZF A & AAste] a3}

o
=

< 2

LR %;01% e miskg
3

#A-e] &
Reg AASP] flEl, 4 B d9EE 3
Bkl ofojog AR Intradxd 3= B2 S
9712)9] ol B @ kS A|Ygkch w3k Hla
A Helgl ofdog FAE Intralexl6 I= HE
2 Intra8x8 YA} EEof A= 471419 A5 =
= g neks Adgch o] uf &L sk 3
=z H 42 o

L2 HEF(decoding)d B2 AA 3}
4310, Intradx4 3= B=

A R}l DC REMFFAES 71X|R

W5 22 %u}

AE= 44 éi{‘r 7-1‘ E}‘ﬁ 7} °ﬂ* Eﬂéi -
Z9] wlE (motion vector)2} FF  E#| Y(reference
frame) QJEA~ AR, Tg2|a g R HIE A
. H264/AVCellAE B2e] Zv]e] we}
Inter16x16, Inter16x8, Inter8x16, Inter8x8¥} SKIP
ne9] 571x] 3l ZF ol Z(inter prediction) =S
A5}, Inter8x8 =E=2o] 739 8x8 EHE glolA]
8x8, 8x4, 4x8, 4x4 =Rt xH rjmzEiE
(sub-macroblock) EE2 x| Hgkci?

a8 164 # 4 SRl H264/AVCelA= 7]
L T 353l E5el vlEle kgt o9F B
5 7Ha gled, ZF meda A (D] &-of
v 7 Hags 7Hle REE dA vlas
2o A weg A e

Toode (87 M || A o) = SSD (5,7, M) + \yoge X R(s,r, M) (1)
s, 247 9 AR EE ReE asis

121

www.dbpia.co.kr



Jaxie
Macrobigck

16x16 oo
Luma
18516
Macroblock M e
T e
4xd
Luma
®)

T2 1. H264/AVCE] JE)jQlER} o3 ne
@ UE o3 2E ) UEe} ol e 2 g

Figure 1. Inter/Intra prediction mode of H.264/AVC

(a) Inter prediction mode (b) Intra prediction mode and
direction.
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Table 1. Coding efficiency as a function of K.
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Figure 6. PSNR and Bitrate as a function of K.
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Table 4. Simulation results of [6]’s algorithm and the
proposed Inter/Intra mode decision algorithm.
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