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ABSTRACT

In video coding standard H.264/AVC, variable block size mode algorithm improves compression efficiency but
has need of a large amount of computation for various block modes and mode decision. Meanwhile, decided
inter block modes depend on the complexity of a block image, and then the more complex a macroblock is, the
smaller its block size is. This paper proposes fast inter block mode decision algorithm. It limits valid block
modes to the block modes with a great chance for decision using the image complexity and carries out motion
estimation rate-distortion optimization with only the valid block modes. In addition to that, it applies fast motion
estimation PDE to the valid block modes with only the 16x16 block mode. The reference software JM 9.5 was
executed to estimate the proposed algorithm’s performance. The simulation results showed that the proposed
algorithm could save about 24.12% of the averaged motion estimation time while keeping the image quality and

the bit rate to be -0.02dB and -0.12% on the average, respectively.

# o] = 20079 A HEA Ad W A GAIel o)ste] odTE9l-S (PS-2007-025)
* FOlRA(F), ** KA AP o|n| | AlwlFEl) Tx[E At e] AFA! (ojs@pknu.ac.kr)
= F KICS2008-04-153, A=Al 12008 49 8%, FHE=wA5dAl @ 20089 109 142

925

www.dbpia.co.kr



F=EA183]3=77] "08-11 Vol. 33 No. 11

I.M B

EoAt FFQF H264/AVCE H353F &8 /)4
< gEid 7 B =], 14 ki AEE oS
Zx Zdgde] 2219 24, DCT 7|k A4 W
3}, CABAC 59| ¢waE5g A=sta gl
H.264/AVCE °| &9l 93l 71¥& T MPEG4X.
t} 30~40%, H.263EL} 40~50%2] ¢5 6% X
oz oIt zElA H264/AVCE HE 7H‘E'LE]b
Frofel 553} HD-DVD 5ol A9=a gle] W
TR Ale] AFwa gl £49) s}
ﬂeﬂsﬂ AEA AeE 7]E5L H264/AVCE] A%
S ZA A Z ) H264/AVC 535719 Balw
5 A A AAZE F8E o§A star 9lch
24 H264/AVC HEE o]Fo] Wl 34 otz
ZEo] whxE 3 gl |

H264/AVCE 7]& T34 ZEehs) ge] glE
E2 W (inter block mode), QEZ} E2 ne
(intra block mode), SKIP 2= Zro] tjokst e
o} tlekgl =7]9] 2 s Aulsiy gy, A
o] H33} &85 7] Sla &5 A3} (rate
distortion optimization) U¢TE|Fo] Y= Qlct
U231 g ol 243k AAE GAFe] s 15
32 $8l sk vERE aEEla gle] s
b= B2 Bospt elEoor dlal ol wWHhgh
AiLE 878 Elch b &9l HH-she BE
UH:’ii’z%a | Td3tA AHelEed AARE A%
H Q] 52 reS5e B2 oako] yfo] &3
2 ogalo = .\:L% aR=R=t-4 zgﬂ

[e)

O

=

d 5 neEg AAY

gt wEbd B = w32 EE gkl Bt

o o]&sle] ¢lE] BE muIox] AA 715A

o] Z BE prtg 83§ HE pnria Agksled
o

2 9 A

Agkel dwe|Ee] A 37}6}71 213 H.264/
AVC HZ AxEYe] IM 9.57} F3i=gict =29
Aol Ak dae]Ee 7|E Sy v
slod el I B|EgCA FAY AHEo
AsE AR AxEERE ZA AFAA71 Sk

II. H.264/AVCQ| QIE] 8 2t ZH

21 7M1 £8 37|19 22 FH

el =H|gdel PB-ZHYS $sl, MPEG-1,
MPEG-2°1]/H 16x16 =719 1A EF& AREs}

9131, MPEG-4¢l4&= 16x163} 8x82] F FR{o
7 BES ARESle] A9 S FasisiARt
U8 H264/AVCOlME %S BS 31717 $
3 o tlekst =7)e] P 25 AM8Sic)h H.264/
AVCelA vz 2529 3% AE(Y, 16x16)2 £
3] P16x16, P16x8, P8x16, P8x8, 116, 14, SKIP
RE (mode) ¥ & Ry} ZAA=a, P§x8 Ry}
AA=EH 4709 8x8 EFEL S SE P8xS,
P8x4, P4x8, P4x4 RT = 3 wrry} oA AAH
A px mrl QlE] BE mroly, [ Rt:
glEz} BEE mro|y, SKIP REX 16x16 E-Eo
A A WElZL o5 2x]9] wEle} 2 oS
A} 3] 2R S AAEE Roolth B =

ol 49 2] pAsE AE AR <

B 55 RES diiker s gla oj5S a9 |1
o molFm glek.

7 55 2719 $4d S BE <l &5
REZoA A MVeosts: Z= £55 e Flo|
t}. MVcost= 2] (D3 7o AXxkec)

MVeost =SAD+ Ay, ion X &, (MV —PMV) 0))

o3 7]l A SAD (sum of absolute difference)+
WA 2E3) . LEAelel AY 4 oAl @
0]3, Amoionis Lagrangian $7= A3} dlE}r]E
(QP, quantization parameter)ol] ™-3-5}7] 9|8k Al
Ik Ro0 4% el QS AT e
Al #2e] g9 e (MV)S} 5§49 )
B (PMV, predicted MV)2]| 2ol EHf{ 3 —,—O]E}

ceal 7o) BEEel da E3Hel 22 4
B aota UL AU 27 AT
A IM 9.59] dubAQl A9l A= vas

]

o2

ne Y oAB AN F BE wco] wehy
2go] FYSE 4xd BESO] P 2AE visiol

P16x16 P16x8 P8x16 P8x8

P8x8 P8x4 P4x8 P4x4

32 1. $49) el S AE B8 ves

www.dbpia.co.kr



=1 [ H264/AVC A 32k BAIEE o] &

<
i
b
e

2 ne A

QIE

TomoFe--{ - -1, P16x16:
1SADO | SADT | SAD2 | SADSI” SAD=SADO+SAD1+ ... +SAD14+SAD15

|
T T _>P16><8(O)1
SAD=SADO+ SAD1+ ... + SAD6+ SAD7

S |, Pa-8(3):
5AD8 | sAD9 [5AD10|sADT T[T SAD=SAD10+ SAD1 1+ SAD14+ SAD15
; i

SAD12|SAD13 [SAD14 pgx8(3>,p4x4(3):
EPEe . SAD=SAD10+SAD11+SAD14+ SAD15

B2 4x4 WIS B2 A oA

N
N
e

i% d
utl g
X
d
%
lo
ol
ES{-"
1—0
W
a2
fr
_,VL
q
i)
(3]
fr
N
X
S

N
q
n
e
lo it
o2
il
fo
P
2,
r>~
3
rr
s
=
L o
o
=
2

i
30
L

22 74 =58 3719
H.264/AVCOlA F=*%
3] 151 .‘ii HE.

Xlol =X
=0

Ho

24
wrold 73]
55 AR A
Al

4

m

i)
ol 0.

nu

° 92

3

I3

i
e
er

|

oL
tlo =
+
O%
_?{_1‘
_&
ﬂ:{
4 r1r
o=
S Loy [
L e

Nel
()
lo Y
u
b
ﬂ
2
e
_1>"
B
il
2
o o
@

fr rﬁ

NG
)
St E

dt g
|
!

il
o
i
E
de M 2

o
F
i
K-y
R
e
E
1o
)
N

Dcost

T

i [o
i) #m
o, o
il
e
x} i
E lo,
—H
}O{l
o
ﬁ
=
B
ofX

RDcost =SSD+ Ay 40 X HREC(header,redual) 2)

o37]ellx] SSD (sum of square difference)= 3
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E 1. 24 B2 =719 7P BE F7)0lM A vl

PSNR(dB) bit rate(kbit/s) codingtime(sec)

fixed | var fixed var fixed var
Container [132.87 [33.28 || 16.42(16.42)| 13.48(13.48)|| 182.38 | 273.37
News 33.19 [33.81 |[ 32.19(32.19)| 28.01(28.01)| 182.52 | 273.05
Foreman [132.81 |33.45 |[ 50.01(50.01)| 44.56(44.56) 184.04 | 280.83
Paris 32.01 [32.43 |P16.59(36.10)[181.39(30.23)||3767.33 |4511.74
Silent voice||32.52 |33.02 || 39.0(26.00)| 34.56(23.04) 278.03 | 415.67
Mobile  [|30.21 |30.56 || 825.3(68.77)[732.97(61.08)[|7654.19 |9236.31
Tempete [[31.33 |31.69 [p06.25(55.52)45.75(45.48)|[6637.31 |7980.03

(5 reference pictures, QP:32, var:variable)

E 2. %% n=e) vl (%)
S [ roe [ oo [ poct [ e
Container || 83.65 9.65 3.28 1.53 0.28 1.60
News 75.74 11.55 5.87 3.78 0.58 2.48
Foreman | 52.05 25.98 9.31 517 0.56 6.94
Paris 75.91 9.65 7.14 4.77 0.97 1.55
Silent voice| 76.64 12.75 5.27 2.49 0.21 2.64
Mobile 45.23 33.26 12.96 7.31 1.05 0.19
Tempete || 58.63 26.56 8.12 4.74 0.60 1.35
average || 66.84 18.49 7.42 4.26 0.61 2.39

(5 reference pictures, QP:32)
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Container [|2757.08 | 6598.62 | 8284.53 | 8875.17 | 10493.78 | 603.03
News 3139.03 | 3486.16 | 5080.75 [ 5433.10 | 6565.51 [ 3703.61
Foreman |[[2035.34 [ 2733.71 | 3220.84 | 3574.49 | 4137.08 | 1208.78
Paris 4715.16 [ 4186.21 | 6430.97 | 6913.86 | 7762.86 | 2749.34
Silent voice]| 2012.86 | 1851.89 | 2456.22 | 2628.71 | 3238.21 | 1175.10
Mobile [|6239.64 | 8128.55 | 9380.90 | 9881.53 | 10828.83 | 935.41
Tempete [[3076.16 [5173.27 | 7247.08 | 7615.66 | 8446.97 | 1435.56
(5 reference pictures, QP:32)

E 4. &5 mTox Hq MVcost
PSNR(dB) bit rate(kbit/s) codingtime(sec)
fixed [ var fixed var fixed var
Container [[32.87 |33.28 || 16.42(16.42)| 13.48(13.48)|| 182.38 | 273.37
News 33.19 [33.81 || 32.19(32.19)| 28.01(28.01)f| 182.52 | 273.05
Foreman [[32.81 |33.45 || 50.01(50.01)| 44.56(44.56)|| 184.04 | 280.83
Paris 32.01 |32.43 [P16.59(36.10)181.39(30.23)(|3767.33 |4511.74
Silent voice||32.52 |33.02 | 39.0(26.00)| 34.56(23.04)[f 278.03 | 415.67
Mobile 30.21 [30.56 || 825.3(68.77)[732.97(61.08)||7654.19 |9236.31
Tempete [31.33 |31.69 [p06.25(55.52) 545.75(45.48)[6637.31 |7980.03
(5 reference pictures, QP:32, varivariable)
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CPU Intel Pentium4 2.4GHz
GEE] 256MB
23 Window XP Home Edition
=257 MO9S
QP 28,32, 36, 40
S5 BMAA |+16(QCIF), £32(CIF)
Zzx EHA 5
#lo|A 2tel Zzutel, S-94 = 5|3},
eI 7H4 37| 23 £4, CAVLC,

SiCiols WshE 551 B X Al okat,
Rs, FMO, ASO At okst

E 6. 4% A92%

Format QCIF CIF

Hz/Pictures 10/100 15/130 15/150 30/300

images Container, Scient voice | Paris | Mobile, Tempete
News, Forman

& 7 AjkE gl
W33} Azke] eld HelFa 9lrh APSNR,
ABits, ATime= ZF2t IM 9.5 H-37]o4] 7pH &
5 Z|e] dae]Fe] AH-Ew Ao} Ak Udx
2|50 AfolE HAFE ZoR oy A5 o4
A=k

APSNR=PSNR,,, —PSNR, @)
Dits . — Bits
. pro ref
§= ———7——X
ABits Bits,, 100 (®)
Time —Time_
ATime=——22 1T 5900 9)
Time,

o7]ellA] ref= IM 9.5 dwe]Ze] AF Azjo] 1,
proe AlkEl dwE|Ee] <3t Ald Asjolr
PSNR 3} H]Eah% Aol mhe} tha Aolrt gl
v BE ARAE oS FeprleEels] FAR
Ao}, 01—3—91 HAel AeS 27 0.02dB
Aslel 0.12%2] F7lolck wbdol| F353} A7k
2] 12.93%°014 N 32.79%, H 24.12%2] A
Wit aEke HolFal 9l olw A BE =)
A48 w] B|5=3k A]7te|w Paris, Tempete %2
AbzolMe 24 55 z7] o 2o H2 A
o] A8=w gtk ol AlgkEl UdmeFellA
6x16 R=2 Ag% mco| PDE dvEE&S A
7] wltolck

1% 4% Forman¥ Tempeteol sl Aletsl =

oo T L orlo

930

e AA daele] A

op | PSNA | bitrate | time | APSNAR Abits | dtime
(dB) | (kbit/s) (sec) (dB) (%) (%)
28 36.02 24.01 187.689 -0.03 [ -0.29 32.30
Contai 32 33.25 13.47 183.715 -0.03 | -0.07 32.79
ner 36 30.48 8.12 183.124 -0.04 1.12 32.33
40 27.87 4.96 182.987 -0.02| 0.81 31.78
28 36.82 45.14 192.472 -0.05| 0.07 30.31
News 32 33.81 27.95 195.315 0.00 [ -0.21 28.47
36 30.96 17.14 193.310 0.02 0.35 28.38
40 28.18 10.56 193.606 0.02] 0.00 27.56
28 36.01 74.92 234.971 -0.02 0.03 17.64
Foreman 32 33.42 44.58 223.200 -0.03 [ 0.04 20.52
36 30.98 27.24 217.002 -0.07 [ -0.40 22.14
40 28.73 17.52 211.813 0.07 1.92 23.69
28 35.47 312.65 | 3052.064 -0.03 [ 0.05 32.42
Paris 32 32.39 181.13 | 3147.328 —0.04| 0.14 30.24
36 29.52 101.65 [ 3116.453 -0.05[ 0.01 30.88
40 26.85 57.48 | 3172.657 —0.02 0.30 29.82
28 35.83 57.50 312.517 -0.06 [ 0.38 25.72
Slient 32 32.99 34.56 320.452 -0.03 [ 0.00 22.91
voice 36 30.38 20.16 317.682 —0.03 0.00 22.88
40 28.04 11.75 316.568 0.02| —0.42 22.65
28 33.92 | 1488.66 | 8082.280 —0.03 0.14 12.99
Mobile 32 30.53 73413 | 8041.954 -0.03[ 0.16 12.93
36 27.51 354.43 | 7835.032 -0.02 | -0.21 15.07
40 24.61 190.65 | 7775.409 —0.01 | -0.21 16.09
28 34.86 | 1129.50 | 6632.295 -0.02 0.00 17.26
32 31.66 546.54 | 6567.439 —0.03 0.14 17.70
Tempete
36 28.83 269.10 | 6466.562 -0.02 [ -0.42 19.01
40 26.15 144.40 | 6507.530 0.00] 0.31 18.93
28 35.56 447.48 | 2670.613 -0.03 [ 0.05 24.09
average 32 32.58 226.05 | 2668.486 —0.08 [ -0.01 23.65
36 29.81 113.98 | 2618.452 -0.03 [ 0.06 24.38
40 27.20 62.47 | 2622.939 0.01 0.39 24.36
. Foreman =5 Tempete
~ 3%
S S
% 5 % 29
30 27
2%

ny
2

" s bit rate (EgiUS)
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