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\

09§ FEE b0 PES QWMo w AXsle] ekl By oluA AAE 4 it

T 78 B oo OE‘*E!AMM] w2 ARgAFe] A9l shoto] Jhedk Fok RUE R el A oAl S2009] AlF-A QI
B5S BAE Edoltt. & 7o ZAlE upe} zro] E o] dAAjde] whE Algxte] Al mheto] 7hEgh
o EYEE Wy el oA 52002, @Al S10061A4 A ® QbHE AW e] HolEHo]A~9f Hwale] ARE-x}e] Al
e A= 5 grr. AN wakA, A $200, DA S100014 AXFE A EAAHS FZE3HE
(5210), EBGM(Elastic Bunch graph matching) WH-S E3lo] w7 $210004] 28 EAFES] 75184 AR
2R WA agZ2 PgAets ©A(S220), 2 9A $220004 AAAE WA TS o] &8t ALgAY] AP

I5ete ©A(S230) & E3Fste] F-dE & Sl

o
oft
o
=
X

Al S210001 4=, ©Al S100914 A <t 5Z3 S FE2E 4

A (HA) ARE o] &sr] wiel, d= oA & FaFFEe £
gl QS vAA Hol 29, AAl, FA WS Tl & AQlsitk. whde] wd 7

29, 2, F4 WstE gAetete] RES AT S gleme, Q1Y e

Aok, BE G Al o] &¥= 54 WEHEZ= ZbH(Gabor) 54 HE(EE olvA A visl 7bH
AEE AEFAs] Aol A7t =1, AAl, 24 wastel] ta) IS AA e

)
ol
(o
= 1> 1o

Rl
¢
d

of Ml fob
0,
>

o °F
e

o
o
X
i
we Ay rlo w2

£,
o

|

7t (Gabor) 5% 9EE o]&gh tlxx4l d= 124 WHdl= EBGM(Elastic Bunch graph matching)©] Uth.
EBGMell 2]3 A& <14 Wil dwo EAHES e F o] EFHENA 7 AFE F3ta o]F o] g5
dF AAE FaAg.  owH] Iyt A4 7 AA omA HRE AREElY] wjite] WSl A
] $312 Bt w@do] 9o o]E HosHy] Ydl XY HHE ALgstE EA WE 7)uk 7]tno EBGMS A}
g 4= b, EBGML w®, =, Y TS A9 7skegAql Sl 78”"“’\1 Gabor AlFE T3k, ©] Gabor
= FS QlSshs Bz O]—roﬁir/}.

o,

N
Hir
o

>

EBQIE 7h SlolBl @48 Baf olmAc|Me] FRA Fohs SPUS AEA 4+ dvh. shw sfo] 2yl
AEF o g3te] Tt 5 =
o 5349 o] FAgES 4%

A S2200 41+, EBGM(Elastic Bunch graph matching) WHE %3}e] @A S210004 F
g4 ARZHE WX 2WzZE: AT F Adrh. oAVIA, 7 EAACAA ol AFES 7 Alolwtal s,
7 A FES WA vt HA dF EPHE 44 | gt
2, ©A S2200 4=, Me] BEE olw|R 5ol A, d=Ee s FEs 2 Uy
3t A= AV|E FYS AVIE o= ArEE AT F, AarstE d2e4 AAe SRAARES 7&%‘3}3’— °]

>
N
N
N
N
2
2
1o
)
oft o
A
o
i
=2
2

ztzke] ERAE dig 7 AS 7 ¢ 9k, o] wf, W] EHl olw|x] 747 o
2L Mol 7k AL Mol 7 2E ojm| Ao A9 Y 5] Hx 2 Y 5AH Hd AAE FS Aol
A SAAANA ] 7F MA(Gabor Bunch)7F =™, vilo] EAHEANAS B 7MW A& IS 2d W
%] 22 X (Model Bunch Graph)@} dt}. =&l WX g2 o] 7id-e EBGMAIA = EH AT
2d W2 T EZE A8t AYS eEEE WA S230004 AFEE S Th. EBGMOlA AM8EE EAAH &
< Bd WA afze] Fob FHel W dFE S g vk 28] wiiel] BEYE WA gz kg A
A vo], 29, x=, 248S n#ste] wEojof v, &, Rd WX aYZE v AMEEE BY o]
A=, e 2=, 34 =S st 224 AA st oF(randomly distributed) ZE vhYE d= o]
vz A da EAHES HAEo]l ZE & Ank

A S23000 4=, ©hAl S220004 BT WX g EE o] &3le] AREAFS] AldE QIFE 4 k. Hu A
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87 qhwiel Wi :Lﬂ% o FIoTEI Ml 0D)e] MHO oA adEEe] fARE v

T8 i ool dAdAdel uhE AREARe] Al deto] Jhedk dot muE Y el glojA, ©Al S200& A

o7l flal AR mRlolrh. I 8o Al H}S&‘r o], AAE tHowiE SAHE FEsHA =W, 7HH
Aole Fos Sl 5SS 7H¥ (Gabor) AlE b, Zzhe] SAFNA Ao AgES Fol MAS
Astar, A gl SHHES] MAS Ho} ‘%‘M aEE ALY 5 dd. dobrh, ARgAbe WA e
s} dioJeuo] = (DB)ell EAshs WA 22 5E FAEE vlaste] JHE fARETE & WA ZLefjstel] sfget

L ogoR Agae A0S 938 + .

Point matching 7|H<e ZAFER|AZ & <12] FEopo|A 7P B¢ stA 2ol H|nl 7|Ho|tk.  Point
matching> FA F 72 &/ & 5 Aded, oA AAzA FEH3 Ex SHAES] WL )
rigid matching ¥ non-rigid matching®® Y& 4 At}. Non-rigid matching< rigid matching ¥ B3}
< o ¥4 53338,

Non-rigid matching®] -9 Zt 543 Alolo] FAE}L &3k S HAES WP L e} BiglEo] A3to] v}
719 oAF el vk, d=E BEAAY AF #AFoly A=d wEt WgtEo] Aste] wl¢- A non-rigid
matchingol] 3@FstH, o]& s]43}7] $1six= EH4 <2 non-rigid matching &312]Fo] Q).

2 ago] AAA o] w2 AREzLY] A9 deto] Jhed e RUEE WA E, arel Y 98 9
3fx E47 uv]aLe]] Robust Point Matching—preserving Local Neighborhood Structure(RPM-LNS) &1 g]&S W
35 Topology Preserving Relaxation Labeling(TPRL) &1 E]&S AF® 3} point matchings & 4 Q).
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o AMES 4 A AuS YD 5

5
o
i
“r
o
2

Meorju fﬁ il

%0 ol

o
e
rlo
oy
i
it}
Jm
o,
fua)
tlo
N
z
lo
>
>
ofo
L
o

a3
o
of
ol
ol
rlr

Qzolq wAHo] W] Y Bz ol
T I P e
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H7E AAeE o) wigraith, F, 2 wyel dAxde] e Agate] A9 sete] Absd dk
9 oo, 728 544 JNoR g Wl dgais PR duRdAe] Auss Z4e A% Au
= 44T 5 A

Ho| Mutsg Z4S 93 AR E AASE dAE B HAder Avud, dF
), AE e(t), 7HE m(O)F & 4 Aok, o] n(t), e(t), m(t) Al &
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A S400, WAl S30004 A HEE FHsE], e 99 AAHSE o] &kl AREAe] S N-o A €]
AiterE S4ste GAY ¢ vk 2 3] dAA ] wE AR Al dheto] Thedk o HUE Y
Wae, AR zze] FEAH EAL o]&dle] o ZEE dFHS SHTorn Aum AEHE SAHS=
PPG(Photoplethysmography) =785 &3to], AREAFe] Qb F oA o] Avte4E 548 = k. =, AAld
wpheba], ©HA S4002, BSS(Blind Source Separation)E AR&ate]l WAl S10001A4 AE <bH Fite] ojmx] =
2E S#olx}22] (Independent Component Analysis: ICA) €az]&ES o] &&te] ZHAAE FEH&= A, F
=9 SHRIARRE, AAxA FH EAS ol&dte] td s=2e dRFs SAToEN Avts dHE
SAsES st A5l &4 Mok (Photoplethysmography: PPG) A&E FE3Me @A, ¥ 354 F&49y
(PPG) AlZ=H-H ARgAEe] QbAoA o] AubsE SAsts dAlE £3ste 7382 + Aot

Bt} FA|A o2, BSS(Blind Source Separation)E AR&-3le] @Al S10004] AdE bl Fio o|n| x| 25

=& (Independent Component Analysis: ICA) € E]ES o] &3dle] EHARAE FEH5= dAdA =, B

o FAAeRZE, FhdEkY RGB AE EE 06 AE F A= shURFE SHIAAE FET 5 .

AEET, SFEY 22 AANEE At Fhdget Ade 2Rt s HHE 4 Qlvy. Eg, JhdgE 7%

AANZT ZAHol Qojx d=FLE F8F s} (Photoplethysmography: PPG) AT E F&H3d17] & Hojr}k. o]
0 X

=1 &
w4 Ado] AMolut A4 AY mr} AvEre 5FES Sl A
2 Qo] Wi smTEAI 43 slmIeue] F F4 vol 520-580 molw
Fahgi shlekel %4 WE o] Fog gleEe) &) wtold),

2 odbge] g o] wE ARGl Al Feto] rhedr dY REUYEE  WHelA=, Blind Source
Separation(BSS)S AF&3te] 7ivgle] RGB AMEZHEH Al /19 59 AAE 5T 4 Iy, = 95 & Iy
Ao wE ARgAFe] Al Fhoto] Fhseh ot EUE Y Wl glojx], ZhWEke] RGB MY RHFEH Al A9
EHJAE FE3e S AEshr] 98 =Ae Edoltt. ®= 9o Z=AJE wke} o], Blind Source

st = 9lth. 3, o] A
A =824 (Independent component Analysis: ICA) &ig]&S o] &3k gk, ol#EA =3 A 79
=2 oz} & s }EEE PPG(Photoplethysmography) & F%3 4 ).

=Y A &4 (Independent Component Analysis: ICA)& thWEe] S E AR SYHQl 3 RO
s AN etk 7F AR v]-7k-2~A (Non-Gaussianity) ATEA AR BAH 5y o]F= AR
oz FAH Y. FH AL B42 BEklE A s Edske SEE WY ¢ v

=949 7hge] &ubd, &£ 5o 5 AR B4 £2 AHE EET 5 vk EF ST ofd A9
i, #AE A T e AHEE  dn. AEAd 5y AL 249 S8om, A e H o
2l Abgre] distellA 54 g Haes Wl &9 227 o dubd e Aoy wkgol fiva 74y
i A7 destEk. aEsor & F8% A2 N Aol Sl A ES EEstEH Aok N
w5 AA(vte]a F)7F Basttk. o] $AA VIHE dE5EHe AR TA4 5¥94S HdseEs 1 59
Ae(as, FAH We, 22 )& Fekd 5 o dv. S =S8 Al mEd, w7k (Non-
Gaussianity)< o] HHAE& F4oks shte] Wolnt. T3, 43 ARYE AT 3o 5y4de SAs
T HEZF g 5d AL 249 dEA] faEs2 S5REdes o7l A% A dARAM 43
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(centering), WM3}(whitening), AFY Z+A(dimensionality reduction) 59 HAHo] HRsitl. WMA3zlel =}
4 Zare F AE B (Principal Component Analysis)® Eo] %t #3l(Singular value decomposition)® 3F
Ao duElFo 2= Infomax, FastICA, JADE F°] Uth. S¢H AE #42 8= 43

A

el Tasts FAARD S0l dvsEA S SlHk

Tl E o] &3 AAHolH A= RGB AMES AFESh= AR (0G(cyan, orange and green) AE-S ©]-&3}
= Aol ¢ A¥gE 4 Ak, 06 AL A$-, Az AHdo] Cyan(470~570mm), Green(520~620nm) 18]Il
Orange(530-630m) A, o= lwFzulsl s} A|wImule] F35 sk o wol A7) wielth,

A

A4 ole] A77 AABlE BFeha AA vlelE 24 Ael: olel 7K BARl EAsEd, 1 % 7
o zgejel ZAuel §A%00 weh S4gkel Wkel Wete Aol B3, &
W

MweA AYE A )

gl fel A9 A HRshs FEsh DA ARHARZ ASH 4o ofelge] Ark. webA A

9 skt gdol £ WAE AT £ gon H4ude $40] AHHE A&How H4o] e

A28 el B asit,

woye] QuAldel whE Abgael A9 stete] Jbsd @e mUEY Welx B S400€, ©A S30000 4

AT AMES A 9% AE), Yo SAol WE AWEE o gatel A ANEFE SHoe
A 5 ek o W, AMESE 54 A9 AEE, DA AR 3 2o pos A Wl dPshs

JoLa SAol we APWsE olgsle] AMESE ZRs: e, RHon e o gste] WuErs
45 dolth, A 4T GelA et olgste] AMELE SHs: PHe SRR PG 57
A2} gk,

O
z
2
o
i
)

2 PG AHEEE AT BAN F
& glom, ¥E telenst F Ad 4 vk !
of MY Qs ANAGEAE B 7 FA AH ] o A7E P
U
A

, S 3 = 53]
daslo] s 7. A= 249 e AA s WAooy, # 71 AN A
l?_

PPG S AAEAS] BA 54L ogad] Al Bt ARLL SAToRA JUEFE R4 @
MY 5 olth PRGE wzEwom "ol 52 w Ao ol £:57] Abole] Wele] BEo] neX i,
ol W ) FYES] WEE Josin o FHR wWaE gAsh: Ae EoR Bk oldd YHe A
o wzzA Qzolut £7hg AR oA U AT 5 ow Auk PG 54 S £ ol gl
=4 gt

osh e AE Azel AET AT, AUEF ol ueh AF R W) AFF £ B A5G
1 ]

[e]
Aolm, o2 suletE Bohe] Zqske] EAFoRA AuE FuE F4F & Ak

HAEre ol gd AuEF ZRNAE, JEE B Aol AFS HHete] BAFORA PG AZ p(OF
FEOTh wae gL Aol Avlel weh 24 Zeeldw Vix,y, 00 FElE et 47k ude =
doe AFETE wAEe] e WS Ao x,y AEel HAgoR A, shulet ANt ol A4A A
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= SA4%h= 4d5-(e.g. red, green, blue) ¥ Zedol MFAHE Ha e o] A oy @S €& =+
AH(e.g. Vilx,y, 1), Ve(x,v,t), Vo(x,y,t)). EF F3pgk G2 Vix,y,t) = 2] Al7]eh 952 "k
o F M 8aE FAEE e g ATy, D=1(x,y, DR, y,t)).

-

29 A7) Ix,y,0E Gzl NAAE BE W et ek o 8@ AuEs 34 Ade 54 %
ol QR el AL Wastch,  WRel WM RGxy, 0 WFEPE uabE del A7lE tehity
ol MW ER o) wbabsh stmAe] WAL, of F ERe] WAL o] FolA gt

W 2

FZ9 Az A7 Vix,y,t)olA R o Xéohﬂri sk 4= o3 < (Regions of interests
7

ROIs)o.2 Yol =1 R2 Yeldlo] &b, oluf yi ()& Al o FAlglel Hgkold, i
o] gl Zroltk. 3 ROI RiY WY A7 Ix,y)E EASY L2 ved A9 yvi()E yi(t)=I(aXx
p(t)+hb)+q;(t) <} o] veERd 4= o).

r
T
!

= (o

o] AellA 3= ROI Ryl Hlo] Al7IE uehdim, a= F7] AVIE @3t E£3 b 92 IF A
o WhabgS ek g (1) Fhlel sl wmol=E wEhdith. ROL Riell 1;9] o] w4 of we %
(b)7F I F-ERAA o]Folzith. o] ghe] A dijel we Wsbh A8 G vAA Rehe gtolt. &4
RhodRe] ule] MR EWS Hu FolbA dRwstel wel wbajgke] dEpih. o] #d p(t)= ekt

¥ 29191 FEa RN Atesrarnle] g Faaka} 2Abehs vle] sl wet Wt
S BRItk wmEpy R ofefe] ule] whAbe] Zjojdh - 891 ai¢h p(0)E sk whAbEE T S Sl
& o] A el w2 ARgARe] A4l shete] Thadh Aok XU WydA s, o

W AsteRE Rl ¥l Faedo] 7w

O
=3
>~
3

(o3
55
2
O
i
2z
=
e,
tlo T
>
>
ofo
ol
i
Pk
o
juv)
=
B
Y
i)
4,
X2
T o

£ 108 B owge] Qardel tE ALgAte] A9 sefel sbsd Heb mUHY whpel gloiA, kel Rl
e QhRol A AuESE H4ske BAE A¥E] A8 B Edolth. 100 EAE vl mew,
woll SFshs FR(u(0)NA I MBS et v o AuEs Sl mdbHo dojd & gl

@A S500, AADERA A ALY AHtEaE SAsE dAY 5 dnk. Ar]eol weks, ©@A S5000]
1 *}JQXM AA DGR Zgd ol tlulo] ~(Wearable device)S Edto] AA|DehiLo] Aol ALgAL9
Ak, FHddE Y SHES Jote] Hre AXLE Fzsloor v, AXZE T3 I
4 dgSA BrbseH T3 HAFA AZE Fzslof s ddo] EAgTE. o
hv H}F _%_

alste] Aol WAIF wupe] AAERel &
3]

°]
7Vt kR el AlZFS ECG AlA (A A= AlA | Electrocardiogram Sensor)$t -84 dul= o] 8-3lo] A3
H, o] AAE o] gst] Y-S dSshe el digk AU JEEa k. B o] A Ao wE A}
|21o] A "eto] rhedk dg EUHE A, EG AlA9 FEA WS o] &3kl dehE EAHse A
F&AMEE o] 83t ECG R PeakAlZHE F43te] e A3 WS &3 A8

M A5HS) BGEAPYOR Jbg Wol ol PWE AL Jwe] ARHAYHelt.  HAW o A%
el FASAPEE, AR Ao 0AE Folv] U3, A FAMAA 1289 7ol Baste],
£xe A dolHE 4T & g walel drk. o] Wi, #e Az Vo) A Wkl dAME 548
5 glon A
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-L°~

T 118 2 I dAA o] mE AREAY] Al mkete] Thedh ot RUEE WMo WA S600s AHE]
Al =AS Z=dolty, A&LHola v HFAHA d FH-S Pulse wave velocity(PWV, @utddE&)E 7|0k
o7 Fth. PWVE o4 H29 £22 Yl % 119 %A1 Pulse transit time(PTT, "3} EA7H)E o]

&3t ALrE g ok WIHGAIZHPIT) S Al delA] E3e s hEarh dew futo R e Fo]
Z B97tA dAad = AdgE Azkelw, PTTE P vkl /idogA, R faeko] Hldsy, 9
Aol, @A, Ay He] 54 Fol JFs werh. = 11e] =AE kel o], PITE ECGS] RIS PPGE] &l‘ﬂi
=2 AHABG Abole] AREE SHA k] e, Aldubso] Wk R-R (R AREAL debd A9 dstel 4
o e olgsto] dote] WEE AT & vk, kAR djre] WsPErt opbd Aad It FAE
Aajor = 4971 Ut

A

N o

AR A FAs, A AT Avte 54 F-9eke] A9, # R peakd] AZFARE S AMtE dRESe
o 3}

|
Arte = Qlvk. PV ofefeh o] yEkd 4= gl

BDC < height(cm)
PTT(ms)

PWV(em/ms) =

o]7]4, BDCE body correlation factoro]® height+ A& vepich, BDCS A9l
2ol A de] e AREAEe] Al Feto] Thed dS 9

AL R peak®to] A|FFx}e]R] PITE o] &3dto] A<
2EE dAst, 7]E EAlste e S o] &35k 3

§ 0.5 AR&3T}.
ol A12] R peake} 2l
e 4 . AN ECG AXE F-2ehs HA
° l—

A svhE A9 2o slolel B tiule]A(learable device)oli HEA Mt AT Fa) A kol A
Wube Sgse Jlve] £FW & dvh. olF o 8shA AATRRAN BG A glolE Huke] Zgo] Fbe
S FEAMAE Bl SAE ATV HE5G APl Bl A AR AuEs

e NS ol g3k AHgAS Behe AT £ dnh,

w2 oWy QAN wE Agate] A9 shefo] Absd A BUEY WA E KGE A
on=g ECG R Deak %}‘g }\]7—]—0 OL _)I: gj\'x_]:‘ H]’, (th_tf):(th_tEcg):(Sh_S[):Shgl' ZE]-_‘O: J’%—Q— PTT% %Xé@—

o)
PR

4 s

A7, sz Al AADET-7EA O] AlE Rl sis AdAM DEZbA e AdE dEg. o4 F
A iR

gute] wg QAo B 9P X Age] Ael wF ol shel EG A4 glo] B R peake]
WA AZE FAT S Qom FAW R Peak A7 ol g3l olelst Lol MAAVANS Z4T F 9
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B ousgel QuAl B ALgAe] A9 sheto] b5 A
N7E ol gdtel Bk SAT + At
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