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ABSTRACT

H.264 is the most recent video coding standard, containing improved error resilience tools than previous video
compression schemes. This paper shows an analysis of the dependency of error concealment (EC) performance
on the expected number of correctly received neighboring macroblock(MB)s for a lost MB, applying error
concealment schemes to the raster scan mode that is used in the previous video coding standard and the flexible
macroblock ordering (FMO) which is one of error-resilience tools in H.264. We also present simulation results
and performance evaluation with various packet loss rates. Simulation results show that the FMO mode provides
better EC performances of 1~9dB PSNR improvements compared to the raster scan mode because of larger
expected number of correctly received neighboring MBs. The PSNR improvement by FMO mode becomes higher

as the intra-frame period is larger and the packet loss rate is higher.

% This research was partially supported by the MIC(Ministry of Information and Communication), Korea, under the Chung-Ang
University HNRC-ITRC(Home Network Research Center) support program supervised by the IITA(Institute of Information
Technology Assessment).

* d) A3 Al AEled A,
*x Zadjstal A REAIE qlE]ulr|t] e gs (@A A A (cyim @konkuk.ac.kr),
s o] Bloial et FIl|Et A WEAIES} (hlim@ewha.ac kr)
=S KICS2005-10-415, A4} 20054 109 159, #HE=eAldAt 1 20061 49 13

490

www.dbpia.co.kr



=R AR £Ao] WA WEYZ #7642 H2642] FMO A543} wlxe] 3k AT
I.ME 5%, 10%, 20%2] o42] 3l £AExe] S

Foll tdFo] AR el AT 7]go] W
bl 1P AR HElviv]e] AfRke] FhslaL
UL thekRl EgatekR WAL Sl FAlelch
o|2 <ld) wt] e =d) oA} Shis| zlguEe] @
- HHe F5E0] AREAS o] F b HZel
W H264/AVCE A Ao S-8-EetellA]
By 9le Bltle FEO R4, VCL(Video
Coding Layer)2} NAL(Network Abstraction Layer)
2 7AEe] 718 v L FFEel vlE) =2 2
9 Ee tefs vEH = delxe] AR 9
3} A4S 7RIcph 2 Malk ol)a} Parameter set,
FMO, Redundant picture 2 2] ollg] &7 7]
55 X8 slan, APEAIe] HE profile s A
a3l AAZE S Aalz, el kg QlEY
ey F de] 543 Aulx Swellx ek
3 S-&-tofellA Hgo] 7hssich

T8 38l F A HAR AAzlew ot
FAle] 7hsdt st shdslel Fol sk 4]

N

AZ vg] ZH=e] Qe vt ~EYL2 7 =
= Y ZEE olF & o ZHe oy 57
dze] HBAE Wex | AgkH el Aol girk
o2 3= ~Eg|Wo] gl&H),
ool gt A Ak AXZE Au|ze]] H]
dl =ahd, BeAd vEa B4 9 S5

olg% <lEl 332 A FHAS] AfH](best-
effort service)ell 7|9+ F glorz Fxk b
o] odefu} dFle] £AlE= A¢vt WASHAIE L,
olglgt A2 HZIE AAFIAY FEC 5 ol
ZEER AT 5 ot Hele] Sex =]
witel] AdshA] et 53] oFUEF wlv]e AFo]
v AAZE 2ERE] Sl Ak AEseE
Zo] wig- F83lER o] He} o2l 29 (error
concealment) 7|%°] 583 o|frZ tIF= rk

B = JEY AR H264/AVCE AEE
= d 23 95o] H264/AVCE] oz B 7]
<=3 ZIEQl o] 29 w o] 22olA| =
HZlo] EAENS A5 Adsel FHold Aol 2t
sto] H2649 ol 57 715 F FMO WA}
A H264004 H=lelar gl ol 2495 A838
o] 1, 5, 10, 202] <lEz} =Z#H 7¥43} 0%, 3%,

n|arskar Ak
I. T200] 4=z HESS 40Mel H.264

QE Ao mt]eE AEE A vES= A
oAM= I, AE ATl = UDP, &8 ATl
= RTPE A3tk UDPE 7l &alo] <ol
749 tlzgE spdel| dsprb sl #Hoke] 7
- BlH S ol gl AU AR
o] ZEFe] e Hi, o] e 88 AF
ql RTPe =gkl RTP+= sequence number2}
timestamp & o] FFlo] £AFAY FHEE= A
< dEja gae] AAEE ARRS 2HE 7]
o &§& A% ZAEE ZEEF RTCPE #-43
HUls FoR VENZ el 3k Fe=a AH
= F=,

H264+= FH= vt dolels AFslo] o
4] NAL unit(NALU)S2 vl|FAA Hzl& 7]uke
2 3k e, vEAEY] YR AFshe
g el 5 kst ezl 23S 7K
B 53] 97 ez Agshs 1P UEY IS 72
 Fo| NALUZE 3hte] RTP HF9 payload =
Folgo] RTP/IP Ao& 4A AssA slgich =
3 MTUBRT} & NALUE 22} ojz] RTP A&
2 A% =717F 2R NALUESS 34 8t
o] RTP szl ¥ 4= glrk

. H.2640M ARBEZl= FMO

FMO(flexible macroblock ordering)= &Efo|~
o WiARESS frddAl Fdshke WHoR, &2t
ol 1w NdS =dls vimEESvickEsefe]~
IFS AR Lol aF o] vWimziEe
raster scan AR FHE I Z2Re] Lol IF
kel of2] 7He] Fefo] i o] A 4= ik

iR Eete] &efola ORFoR AEE W
2 2] £F7} =8l L = raster scan, inter-
leaved, dispersed, foreground& = 4 9} Raster
scan WS T8-S $]9] $1ZRE raster scan®
AR ddshe wrleR, 7|8l Hve 355
ollA ARggF W3} 7237 interleaved MFAl2- 3 &
o] vizessEs shie] auoR wdle ddst
= WAolt} Foreground WAl wix|eh 258 A

3 BE IFES AN 9gos ggsta v

491

www.dbpia.co.kr



ol

54185 =%4] °06-5 Vol.31 No.5C

I5 ou IFoE &3] o2 viaRE
=2 EF3HA ==ul, region-of-interest 3-8l
2:elc}. Dispersed WS 1HES EoXA
she WAleR, ClE 2] SRl aEw 7 ONR
A4 AAue ehelos TIs gl o @ 2
Fol Sohe Aol AFsb) SolAE A3 &
HHoR o] 2495 HLAF 4 vk 13 1>
o] 47pA] WA BefFar gl

7l £Alo] ¢l 7-$-oll&= raster scan WP 2
211 FAE 0 R(spatially) 4% vz 28-S
FEER SRS CdFEA B SHelA]
7V £31, interleaved WA % 3 24 w2, dis-
persed WA ZoiX]A| IHo| FHEZ I ZHo
Al BASIL bit rate=H GWE_ bit rate’} =713
§-§°1 oA = Ao} Hbhel| 3l £Alo] A
7 Z7sH =9 raster scan WA F7HE o

A viamE=Ee] o= W7t §lei#]a, inter-
leaved, dispersed M2 $£Alo] ol Fol
o1A3l wjz2EEH50] raster scan WA HTE Wol
oAl HuR ole] B 2 #HellA Aol
Y F& Zlolck

L=

Y o1 X

raster scan

2

foreground dispersed
21 1. FMO9Y] &5

V. H.2640M2] 0ol 24

£
=
b
4
2

O

Aol yts w98 <roll Aeet 3
2 Al 91 HAeR ]I Zella] el
2 dlolHE & ]-‘Etﬂ o] ] S ofl2] 24(error
Al g3k HY
o2 2ol gtk oflz] %‘ﬁ’y% slez} =ZH¢lx} <l

492

e ZH]le w=t F 7] AR vrelR 5= elrk
glez} =Y (intra- frame) 735-oll= olxle] =
AdEd v2A S9-eR zde] =Y “’H{’r"ﬂ
Flofzl FE-2 23] 7P 2 Z(spatially)sHA] 2=
95 Slof gk 7 JAZE Aol ukHEA 9
O|EE AXls| Hi-& = e HT wAlE 7t
oz PP mzzdee] £ARARE 1, 73
HARE y, Wz=EZ (0<z<160<]<16)—%
TR Al FARRE i, THIRE ), &
slee wlaEERl 9F olE F LEBE
A= vimRESL A (1)3”} o] xHL 4 9l
A, 7Fs e WA A )9k 2k

_4

e

-

231

mb, = mb(x, y)

mb;, =mb(x-1,y)

mb, = mb(x+1,y)

mb, =mb(x,y-1)

mb; =mb(x,y+1) M

mb,(i,5) = ((16 — i )mb,(15,i) + (16 — j )mb,(i,15)
+ (i +1)mby(0,5) 4+ (5 +1)mbg(i,0))
J(16—i)+(16—35)+(G+1)+(j+1))

)]

o] HlrlL AglE| Hke o]23l= wjmEEele] 2

7H oV slext o] Mawesd A S,
2 VIRl A9 olv] £ o)kt wam

S ohgelel sleherle Sk deb 41

sl ol el vlzz e Aol et of

2 e Aol 37 F AN AT+
el Z#|Y(inter-frame) 73-F-olli= o] Z#|Yd

=

& /M3 ZEEEE o) %aht slandee &
A9 Ang ww gt slamietsel $4
MERE FEale] oe] eue el gatel we
Lelolse] Bt 99 HEPE ol dAghur
Aoml 71% mAYe] ekt Aol ot ghow

A=, =AY 22w BMA(Boundary Matching
Algorithm)S 7|Hke & o] Fofx]| 31 o]:= A3t 3}
2 Tl & AAS 7R zlededAke] EA]S-
o] 83k de|FowA] o7} BT vz R st
skt T “Hﬂiﬁﬂ-"/l =29 e 25
F4E B2 gk ST 9] Aolghe 3
L o AR YgenA AR 2
e ol gep AEREE AU WIS
vz 285 7ke] A ¥ 93(side match dis-

www.dbpia.co.kr



=i AR EAo] WAskE U ES S S oA 9] H2649] FMO A543} nlatel 33t oA

Ele] == Aelck
o] HWPAle ks WES Qlxlgl wjmmitele] =

o1 o™ -
AP o] wlmrESERE JX 2 8=, shii®
em oe] exez ¥R Wz o

3
Huz g & Ave g we AT v
8ot sheel WAR Bale] 98-S & 4 ek

IVAellA] Adwdslolo] ez} Zela) e =
A gl W oz 249 Ase &A% w=
284 QA3 wjmEEe] £Algle zgi_}‘]
= A7E 2 ol AR et FHeESs o
o]l A2 raster scan W23} FMO H ~,°ﬂ/<1 =4
g vizR Bt IAF vimREee] sieet o]
e wizEEeEe] &Agle] AHER] &= 7
< 245l vkl
A71elA n(xy)= A& w2 A3 rlaRE
2] AN, xRN yE R she] =
Hole yufsko 2 kN, ym—zsk 02 9] vjmEE
EE‘ vepdck kel ZHd F S, S Ql s

I 7 NE AR, shel srlels o
5]"4—4 R AR A B2 =i o Loy o= e =
pl% HZlo] £AlE= FES, En]S> AHE3] W
IAgE vimEERt o] J|vizke e, Sest
$1% So7t A= 7R gek

A raster scanql -9 ul= A2 SElo]~

= Yeow)d A WA mjIREHA AxRecka
7R $19] ol 1F S07F ke AAe]
(x0, L-1)o]az x2} y2] W87} 0 < 2 < x50]H,

0l

K

_‘_,JE

o) ={ g 420 ®

Tr # X,
x9} yo W87k my <z < K o,
1, z=xy+1

”(xfy):{o, T =yt 1 )

7b =a, A UH Sl olAshd A9 01

§
i
o
)
3
L
i
£ 4
g}l_‘
]o
> -
&)
o
i
i
i:\z

1-p
E[n]= —S n(x,
[n] X0+1x2::‘> (x,y) ®)

T HAZ FMO Y] = interleaved HFA1Ql 7
Qo=
_J1, =0
ne)={y 125 ®
7} Ha, £AEE wlaEEee) qlgshe &Algle]

2= vlaREE ] 7R A ()3 2k

em -2 S oy

uix]2o 7 FMO W] &
L& #eetal 7Rk,

dispersed?! 73-%- K<}

n(z,y)=2:2=0,y=00r s=K—1,y=L—1
n(zr,y)=3:2=0,y=0or a=K—1,y= L—1
n(r,y)=4:0<z<K—-1,0<y<L—1  (8)

GRS BN EER R RE RS R

o= vizRBe AR sleighe Al 9)9) Rk
2(1 pl) K/2
E[n] = 2n0xy) ©)

glo] Azlell] BE ¢ 5 9l%eo] FEMO HHAlo]
raster scan WAHETE SAglo] 942 & AHEle] 1
< <AE wmEE=E A Zidigte]l o =z,
FMO 2] o4 % interleaved H}F2] X} dispersed
nhrle] AEks] whe- 1%l vimmEer Jie] 7
iRkl o & 7 ek o= 73@"3] HEA|
7= = gt o)

_9_0
=

4>

F2E2 E raster scan HH]
o] v]el FMO H}]o] t] =3, =1 % dispersed W}
A1l A7t 743@}] whe QI3 Wiz R 5= )
sgdeR g 2 1 AE < 4 ek e

] FMO B w9 oz &4 A=) raster scan
WA B} o] £37, dispersed WAL o] o] &

9 Aol 7P T S FH4E o siek
VI. AIZ30|M Zit ¥ 45 Hlw

B =2 Foreman3} Mobile CIF <3Atel] d&
H264 IM9.3HA™ Zr 2 Algsle] &2 a3
B2 RTP 7 me slo] ABo)de ki)
ol7]e] RTP A2 FAIEl B|EAEZHA] ¢l
9 e Hels ¢ Z=BPEsA5e] g7 24
£0] 0%, 5%, 10%, 20%<] 47} #H$-2 A3}

493

www.dbpia.co.kr



54183 =A] °06-5 Vol.31 No.5C

9rl. Raster scan W13 FMO WA % inter-
leaved, dispersed HWFAQl &= 3714 79l disl &
glo|x 25-S 22 A AlEHe)AE 43
—G}Oﬂl—_] ;}_o:] o:]/\]-_g_ %iﬂ(object)‘ﬁ _‘,\i_"__l—gﬂ
FA] oJd¥ R IY3l= foreground WA UHEz
°F wjg ofuld RS H98F 3EE A
ol el A AlLletoick

a3 25 B £480] 0%Y vl raster scan,
interleaved, dispersed 2.2 Al5o] F£o1} &A1&
o] Z7}34~= interleaved, dispersed”} raster scan
o}e] A% Aol7t HA AA 204 WE 3~4dBA
= E55 vepla gk

a7 32 I3 EAEERE olE} QlER} =]
THAE Adsoll dss VXA oS HolFar 9l
=], £Alo] Z7)3tel| ule} raster scan2] A5
243 Asl=Ele] FEMOSte] A% zjolr} ¢lE:
g9 zHe] 12l 79 nvlE o ARSS
olr}. £4180] 20%Y | interleaved, dispersed+
raster scan®t} 27t 9dB, 10dB ] & A5S W
o] 93, dispersed”} interleaved Wt} A5o] =
o U 218 o olrh ol diFle] slelA o=
7} Y intra predictions 3 w 7 o} =
el o2z} A% A=) wjielrt QlE=} =

Y

i

(

3£‘i°
N SR

(i

Intra-frame period 1

‘ —e—raster scan —=— interleaved disperse ‘

PSNR (cB)
&

Packet loss rate (%)

Jg 2. slE=} =3 7HAe] 1Y o s3] 548l & PSNR
%5 (Foreman %34

Intra-frame period 20

‘+ raster scan —#— interleaved disperse

o
o

10 15 20

Packet loss rate (%)

12| 3. olEg} =Y 7k4e] 209w packet loss rateel]
w2 PSNR Al (Foreman 34

i

494

Packet loss rate 0% (Intra—frame period 1)

—e—raster scan —m— interleaved dispersed ‘

45
S 40 1 /
o)
o

35
30 ./

25 . .
2000 5000 8000 11000
Bit rate (kbps)

PSNR (

O 4. E=} =l 7He] 1, AR £AEe] 0% A o
bit rateel] W= PSNR A% (Moblle %32

 7FAe] A £A80] AASE raster scan< A
S U;
=

x5 "Woix]A == Aol vl FMO+ 2]
23} Ak & PSNR A58 Holx 9ok
a9 4= 1B ZH]] Aol 1o]al Al &4
o] 0

&
W e R 7l £24o] 918 ol raster scan®| A
o] 7P 31 interleaved, dispersed 22 Ad5©
oz oL glek ol B =gl Wile] & &
o)~ 2F wam FEfol ek =] wiE
ol raster scan< 22} FZHPHOoR AH vz =
EHES 7R AL oFe] o]Fox Aee] M £
37, dispersed= Al 714 WP Follx] Lol 1
ol e vlaEEegse] 23 IR A%
ol Al ¥ AL el "olx olr] wiiel 1
W Ao "olAA = Aelrh

Hbdol] 13 59} o] FF EAlEe] 20%3
97} =9 interleaved, dispersed”} raster scanil‘/]—
o7t sl o FelAAl Ha, AE= ZHS 7
o] 2002 AA|HA] raster scan< oz] HLE 9l
3 oz &9 Adse] vhb 21 694 & 5 ol
5] interleaved, dispersed®}raster scan?}te] A5}
o7} ©l& #A|a, dispersed”’} interleaved ¥t}
1~2dBAHE 25 Y Eaa HolFaL Sk

nir|eto g g7 7 glEl ZHQ) 7H4o] 109]
3 Qe ZHQlelx] she] &rfels TFe] ¢l
olz] Aute] &AHUEF 29E A4 Ao}
298 AL @2 AE wlagt Aok o=
JS 83k 2 79 raster scan, inter-
leaved, dispersed A5 o7} Z=F UA|vE AAH
2y} uke| oz 249& A48 vl raster
scan®] A5 Aol F =718 ¥bd, interleaved,
dispersed+= <ll2] 293} A s &t ER A
Zg- Holix glr} Raster scan¥r} FMO7} ol
<43t 7 =S W PSNR Ase] o Fot

al
%< o bit rateo]] W= PSNR A5 e}
=
]

fo ¢

www.dbpia.co.kr



hcs
T

/47

M
rhx

Alo] st E VB S 2ol 4 9] H2649] FMO Ale-4 3t Hlatel A3t o+

Packet loss rate 20% (Intra-frame period 1)

—a—rasterscan —®— interleaved dispersed

PSNR (dB)

2000 5000 8000
Bit rate (kbps)

2| 5. ez} ZHQ) 7H4e] 1, HF £A8o] 20% L o
bit rateel] ™= PSNR A% (Mobile %34

Packet loss rate 20% (Intra-frame period 20)

‘+raster scan —®—interleaved dispersed ‘
20
a -/—alﬁ
=
% Bl pa—— -
o

10 . . . . . . .
0 500 1000 1500 2000 2500 3000 3500 4000
Bit rate (kbps)

T2l 6. lE= ZH) 7HAe] 20, A EAE0] 20%YL
bit rateel] W= PSNR 45 (Mobile %4

‘Dno loss M loss | frame without EC Oloss | frame with EC

PSNR
n
o

raster scan interleaved dispersed

a3 7. Qe ZEd 7o) 10 W olg] 24| R
w2 PSNR A5 (Foreman <34

el Ao wjt] e Agee] FEsAl sl

WA olle] Bpel oz 2de F83 olrE W

23 gty JElsle] B =re A £48-S g

A ellel 248 A83 FMO 452 H]E_{s}oﬂ\:‘r
AgHold Axs By, £Ale] dojuix] o=

= ol 2de] Fagly] wiitell raster scano1

FMOXr} FHd 2dB Aso] £, izl £4l80)
Z7kHAl HH FMOWA e & RS 3= 7o) A
o] =t} qlEg} =Y 7FAe] Aw FREAE

| =2 4%

(o3

. B3] glEz} =gl 7H4e] 200]x

7l 43/‘31%0] 20%°1 o] dlspersed FMO< %43}

£

e
>_\L
o
]
w2
z
=
i
[ (]
L &
&
o,
5]
offi
jﬂ
=2
)
fo rlo
L
[o

Qa7 sk ool wial O £ue 45e
uj7} Zef 18dB Ad%o] =]l FMO A%e] &
I} Z AL o 3 gt} o) olg] 2do] A
EAlo] o] dofuh= QlElYl 36l ele] B
A e ahe o F gtk uebA] 5o
: o st A A
.1_?46}]/(1 OZ Zoi do}= g8 o
3 ez zZH IEr|EE Addsls v o
A77F eslck

A

_IDI' of

i

Bt
Ho
ro

il

(1] T. Wiegand, G. Sullivan, J. Bjntegaard, G.
A. Luthra, “Overview of the H.264/AVC
video coding standard,” IEEE Trans. Circuits
Syst. Video Technol, vol.13, no.7, pp. 560-
576, July 2003.

(2] S. Wenger, “H.264/AVC over IP,” IEEE
Trans. Circuits Syst. Video Technol. Vol.
13, no.7, pp. 645-656, July 2003.

(3] T. Sockhammer, M. M. Hannuksela, T.
Wiegand, “H.264/AVC in wireless environ-
ments,” IEEE Trans. Circuits Syst. Video
Technol, vol.13, no.7, pp. 657-673, IJuly
2003.

(4] T. Sockhammer, T. Wiegand, T. Oelbaum,
F. Obermeier, “Video coding and transport
layer techniques for H.264/AVC-based trans-
mission over paket-lossy networks,” Proc.
IEEE Int. Conf. Image Processing, 2003.

(5] Y.-K. Wang, M. M. Hannuksela, V. Varsa,
A. Hourunranta, M. Gabbouj, “The error
concealment feature in the H.26L test mod-
el,” Proc. IEEE Int. Conf. Image Processing,
pp. 729-733, 2002.

(6] A&, AA “H2640042] APPEF o] 2
9 717 @=EAlEE] =4, Vol 30,
No.2C, pp. 49-58, 2005.

(7) H.264/AVC software coordination. http://bs.

495

www.dbpia.co.kr



24183 =] °06-5 Vol.31 No.5C

hhi.de/suehring/
(8) S. Wenger, “Common conditions for wire-
line, low delay IP/UDP/RTP packet loss re-
silient testing,” ITU-T SG16 Doc. VCEG-
N79r1, 2001.
(9] M. Luttrell, S. Wenger, M. Gallant, “New
versions of packet loss environment and

pseudomux tools,” http://www.stewe.org/con-
trib.htm, Q15-1-09.zip, 1999.

Z 2 H (Wonjung Kim) 31
20031 29 o)3loiz|hEta A

HEAIEk shat
200611 29 olsjix|fEa A
HEAE AA}
2006 39~3A)
Alzsgled i ol

SRS 25

<A Hok> Routert} switch 52] Network 1 SoC
A7, Hejrtie] HES=

2l & = (Changhon Yim) 3]

198611 294 AlETistaL Ao
zgais) sl

1988+ 29 el A
7] & Ak A

19961 1290 The University of
Texas at Austin, FElectrical
and Computer Engineering ukx}

19881 39U~19914 6%  F=HETAL e
o7l

1996 12:9~1999'd 39 Sarnoff Corporation, %17

19991 394~2000 74 Lucent Technologies, Bell
Labs, 374

2000 8%4~2002d 39 KLA Tencor Corporation,
Sr. Software Engineer

2002Lq 5°EJ~2003L:1 8—91 /\M % ;(], 1:];(]12413 r,]o{od:ll
2, SAelT)

20031 99-A) A=Heisk QElvlciolpEhy
g

<ol "R
Heydd g5

e

T4, HEPIEe] vlES =M

496

Q! & = (Hyesook Lim) 24139
19861 2% Aeosta AolA)

=g )

19914 294 A& oL Aled
Az-galz) 421

19963 129 The University of
Texas at Austin, Electrical
and Computer Engineering ‘:”'/‘]—

198611 84~19891d 29 AH Fell A= Ay

199611 114~2000% 79 Lucent Technologies, Mem-
ber of Technical Staff

200041 79~2002 2% Cisco Systems, Hardware

Engineer
20021 3Y~FA]  olspirpEln HrEAlS, *
g

<ZAlHEol> Routert} switch 52| Network ¥ SoC
A7, B4 3 SoC A

www.dbpia.co.kr



	패킷 손실이 발생하는 네트워크 환경에서의 H.264의 FMO 성능분석과 비교에 관한 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 패킷이 손실되는 네트워크 상에서의 H.264
	Ⅲ. H.264에서 사용되는 FMO
	Ⅳ. H.264에서의 에러 은닉
	Ⅴ. FMO 분석과 비교
	Ⅵ. 시뮬레이션 결과 및 성능 비교
	Ⅶ. 결론
	참고문헌
	저자소개


