ZIHS3d 10-2019-0083998

O (19) thgt?l=53] % (KR) (11) Z/EM3E  10-2019-0083998

(12) N5 FH(A) (43) FAYA 20198074159
(51) A5 EF(Int. Cl.) (71) &<
AGIB 5/00 (2006.01) A6IB 5/024 (2006.01) FF371ed
A6IB 5/0402 (2006.01) FFFAA BT a1z 123 (8FF)
(52) CPCES &+ dAAEE ATFAD
A61B 5/7264 (2013.01) MEEHA MEF MR 50 (AE%, AAH
A61B 5/02416 (2013.01) S|
(21) §%tﬂ§ 10-2019-0001409 (72) uru 2}
(22) =LA 2019301904 Z=3)
AAPFLA 20191901€04<Q FZyeIa] B Az 123(Q8E) B3
(30) A9 7= gAY T e
62/613,782 2018301€059 v]=(US) olHE
FEggdA] B Jd|2 123(8.%%) F53
8‘71%—?& o] A vg 3-8z}
o] A<)
(74) tHFJ‘ﬂ
A71&
A A 50 F 12 &
(54) Brgol WA A 9 Fx € 1wy
(57) & ¢F
£ dge] Ax] de A% He gide] He oE AALS HolHE 53t dEF; AW #d 2EE o
slo] A7l 48 AAANE Holgo] ASes AW ARE WisE ZTRAA; D A7 BEE Ad ARE &9
sl YRS ¥gsta, AV AW 3l 2de A g5S vwe R Eo] AxERRE FHE AANEe)
A7) 24 AN S Aseke AW A ARE A" 58 AAMNE doly FollA shidd Age dolHE
o] 83}e] &4E Fd UES A(neural network)$, A% I8 XS A Fsir),

[ #esuqedoges  |—sm

]

[ sesyMsdogzey  |—sm3

;

[ 88 4448 qolely S5 38 |—sus

[ As#sgsiygmgedds |—sw

| Sz qOEES w9
32 43 1Y 292 084

£78 41US dolid] 49 oy B

;

EELE]

r-u[

F——S1

rg
A

va 13

gy



ZIHSd 10-2019-0083998

(52) CPCE3 27 “ad
4618 5/0402 (2013.01) b SR we T R 99 SIoE 18028 (0]
A61B 5/7275 (2013.01) M ehErE oS
(72) &
oz
PP B Aoy z 123(0.8%) FF3e
NeR oY
219
AMEEEA FAT L5 300, 202%F 24023 (
E%, ddlstoldz]22)

o] WS A =7 ATINEALY
A LAFANE 1465023684 (GM10890)

5247 BARA R

AT HE 7S S H ALY

ATFAA AT

AT A A7 EA del" Ay, 4 7l Y 3 FERES 3 A9 ¥ AT
7l oq & 1/1

T F5sr)=d

A7 2017.04.01 ~ 2018.01.31




10-2019-0083998

;!

=

=

H

el
=)

g Al Al

FrHY
ATE 1

o] &-3te] 71

el
=

B
el
el
=o
ol

o
T
Wy
)

i
o

W
,zT.E

viel

23]

B R

Yl E ¥ A (neural

WO = (HRV: Heart Rate Variablity)

Al gk
T

5

<

]

A
L

L
L

A

A

3
st ol

2

tl o] ¥

Z=
=]

| A

fei3
S}

]

A
<l

A

/\gx
5tor

H, 77
[e)

o

|
]

X
o))
H

iz

[e)

=

o 817
EREERE

dlolefol 7

]
37
A s

o) Wz Afole] AL ol g

X
A
Q2 /\g
kX

¢

o ghejAl,
Al

o ghefAl,

|
=)
1
- 3

1
F 1

[e]

3
o]
=}

3

S,

=
=
7]
=

7]
(feature)S 98 dlo|HZE o]

A &= &5 (supervised learning)

network) <!,
A7 AA

AT 2
3]
)
AT 4
A3 5

A

3|

A

[e)
[e]
%



10-2019-0083998

5

=

=

H

el
=)

500 3ho1Ad,

2y

37% 6
3

o]
=

B

T
7w

Efjel] k<] 7]

\

1

RS

A
o

UC]—

Al
=4

o182 =3 Aol i g7t

15 ©

A A2

ks

TR

A

AlFel 371 B Akt

A

EBEE

A

W

;871

M

AJn
o

o
il

~
e
A

=
"

)
o
ﬁo

I

i

oy

A

oy

SRR

A

T
on

, 871

M

o

=o
ol

—_—

o
3

i

71 A2

)

o ghejAl,

g6
ZAIA

3L

o

ATE 7
AT
A

np

A3 A

=
-

T el o

)

EREE R

g A S

[e))]
H

7]

=

o $hejA,

-1

S,

7% 8
=

J

8

o]
=

ad

al
B

A =

e}

S

=

=

7 AR

(¢}

]

3%
3 BERy 47

dlolef el 7]

]

A
L

A

] A=

()]

k)
o

F

A

e w] Al (SVM-RBF: Support Vector Machine with RBF

E

3L

I
B oL

A
)
=

duglEZo g RBF AYE-A

o] g-3}of

34
$ol FHG R dolE 2 BeEof

o ghejAl,
o ghejA,

ZAA

[e)
=

71 A
}1

[<]
F 1

hva
[}

3

S,

A7 9
?_
7]
273 10
:l.L
d dolg T AT =3 7]3ke] 7]

471
kernel)
J
v

A

o
%



10-2019-0083998

5

=

=

H

e
=)

AT 11

e A

~
)
o
-

I

W

)
—_
o
AJn
o

el

™
I

i
o

W
,zT.:

71
jant

il
B

=o

)
o
TR
o

il

AT 12

A2

1

d

7 7 A

\

AO

s}

;i
<7

]

# AA

7A
B

Gl
m

ey
H

oA Bhgoll A

doly =

& AANE

1

ol

)

)
o
Ajm
o

oy

i
w
=)

zn

=

W
.

e
o

T
A
jp

KO

yige] 41y

[0001]

~
HO

7K
X
XO
)

—_
o

i
B

i

W(Delirium)S t}

Hl 4 7] &
Auke] of o}

Al
=4

[0002]

)
—_

el

Nlo

Eias!

tﬂ—/\g S

=

3]

B9t AT
o ict,

A

L

L

w

=

=

A B3, FA

[0003]

iy
o

2!

-

st
Ao RAZ

°

8

)
=

o17h

=
T

o] HmZ

2ol 10~15%7}

2

pik

IR

A

il

=

[0004]

o]
Wi

"
o
)

—
=

el

Nlo

oA w2 7247

Wb, Aol

[0006]



10-2019-0083998

5

=

=

M

e
=)

v e W -
A N 4w X

~
l lan A
7! b G o T Moo 0
l NI e -
63 i gope ™ Col —_
-~ iy %n T o B B -
= op i Ko ) W o e
% o g i O T oz do
~o m o _ To Al o < —
X —_ mwo 0 OME ‘WE ﬂ@! X o o
= o - 5w ' w g ¥
- T EH O =% mF
%0 TK = ! - g
Moz H o o m o3 o I~ T o))
B = e X Az ol mu us R
o) BiH] X _ i CaECE wor e ) .
‘mo AT ‘WE 1%.0 5 ;o.# ‘WO = Hx_ . ‘WE EL ‘D|
sl N =) - iy < T %o o @ mH o v
Wl o o " up < Al o Moo
o W = o RO W = o = X Y
- = IS CHm e S =
w7 5 A S & Wk 2
o z = < fa 4E il mm A mw ) = f2
& = do 5 oW = il & oo
R &Ao o o < o oy - %o o M oR T oo =
g o = o) i+ T T " o R R W
® 2 N WM wx ow ©
% i7o ol E gﬁ o o T %o = = Hei % o = 5 0
= g pr I L Ca TR S
" = 2 B o B 2o oo N - G o B T
K3 R — do o = P X = o o S
o Ao = o B T o < ™ . 5 < S T
o Fo & = * 5 pE mx w o X P %
Mo = o w» oy 7 oo oy o T o GO
=) S W E = T A o T B T el —
M3 _ g o Mo E o iid o X o T Wow b
T o= S o = ™ iy ~ = ) . wo%R w
0 O =3 A gl ™ i <0 i m N o
ma o = M & o o o 8 T = = 50 gy D
i B oo o & eEE ITw Tw T ®E o
oy s oy T o o O X W = B Ul = 1 TR
5 f s iy =% W Ty BT
* a3 TE T Ry LW Tre % - = o
% Fo e =R T TR 5T T W 5
w = C I THT OLTT =~ @ =
g g 0o o+ = _ o _ WP I
oy i o sl o B iy T < iR Ul ol
< = 6T o B W = o 7% To o
= [l = X 3 B TR o) o T mEF o o X
N M S xow ¥ hamlil z e Py N W K
T ay S o — X O o X = o o [ o NG
T g N oap A o oo T do o ol 2 W o W om om
T A L3NS = o o s = 2 T oo N M < o T2 " oo
o N B By my T EE o PR [ T
@af ® R O Y goxzwe ¥ TBEE g W B O
) % BT wR X o o il W EEE q oo
( TR HT W odwmw _B m,# 2 o T M S« "
2 o TR o) B e ol O T TT R

[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]



10-2019-0083998
&dstA

;!

=

=

N

el
=)

b 7AYo

[ 54

k],

st7] 9

)

wigs 44

[0016]

o go
ol
G
G
CERE)
.7
B
;o‘_q
AT
~ T
7 M
wo—
R 2
o) o
‘mo

2
A A el ol

T
Njo
)
=
T ,.E
0 ,bT
o oC
7o K
T -
il
i m.%
_i —_
= X

A
N "R
e B
Co G
9 s
o 4
) of
4 %
of TH
‘.y_mo

I
i 0
Tl oo
<X
of —

X
T T

o

p

L

24, 2 Az Mz s

o

= A

Ao

o] T

[0017]

"

Zoltt.

=

Hol" giebAL "HH H&Ee" 9
[sig

1¥10] of

3]

2

=

°

T 8Tt EA

=

o, o¥ T8 v

T apd radsel" oA &l
i
o

=

.

off F4ax7t o
I1ojok & Zlolct,

[0018]

el
ar
JJo

JJ)

b=, H5FE el 8

F Fo

3]
°r

bR o

KX
=

WAl 2 (machine learning)

[0020]

A Eokoltt.

A
L

].

FAR o vl ey

°

i
o

el
A

M

i
o

el

dlolElE 7]

LR

KX
o

[0021]

H

A% 8+ (supervised learning) 9]

ZIHko 2 o

=

=

olghrlHt}, 4= dlelH

714

[0023]
[0024]

N

e

2] Q4 (processing element )2}

d AuAel Azgelt,

(node) E&

-
a

=
T

[sig
=

15

S

& (neuron)<

L

T
Abele] A7 S| (2) AR 7}

=
=

4

=
<

L
T

EREE

=

Y3Z (Hidden Layer), &% % (Output Layer)o.2 A ¥

[e]

(H

=
=

A7 (Single-Layer Neural Networks)¥} ths A7 %(Multi-Layer Neural

(Input Layer)¥}

=

=

[<)

=
)
e

Networks) &2 F-&F T},

[0025]
[0026]
[0028]
[0029]

o]
No

o]

o

0

o
e
o

7
W

W
ot

N
A

)

JE

o
Nlo

B

[0031]



10-2019-0083998

<!

=

=

M

i
=)

™ T 11
ol — ° N Ho op H o
NE - = How Eae Wa G o T B —
o - - % T HoTe B W
A 5 m VT2 ~ 3 o = ) b o < = Ay ®m Ao I
o5 o o B > wjr oy - M R o o~
3 = - o s i ) . ™ Z ° o = = By o
%ol Z_#o \ﬁLDVL X AT B Hf o \U)a Iy ‘Dru ™ o) ‘M m@ = — ﬂwwm o To ‘.._mo Gl .
1o o o o 1 ~ g o o = o = N OB R o B & =
! < ol = ") = - w@ il M. ey 2 N T BB o A
i T E o T g g Ik T o~ N w W S ow O R ©
o) oo = e ) o I e = X Moo N W E
4 & - do OF = o - x " ) ey g P 8 o o do )y e
—_— e} o —~
®R T 2 3 I o 7 T 5. N2 NH g
N TE®E 0§ PosT vz 4 ®BE % EooEg YET S T
lax [ — Y, [rel — ~ —~
SO LBTF L o : 5 £ 2@ H owmE T IR o ST 2T
! —_ Bo= ~ N/ = 0 HO J gt o = = =y S = 3
- = *Txr & % i B i et = 50K W EEAZTESN ed
OO ¢ zR2 = R A R e wH g8 W & A
) o)) RCEA s <z <z T = < o B = P I By R F 5y N
<° o oW E - for A { T oo T e o ok ™ o TG W g oA N
B of SWpE = O d TR 9 e NET e - ® o
— 3 ~ = 3 zﬂo " ﬁ T X = — T W MWoE A for a0 ) %o Uy
° k= D T = E ﬂ_ﬂoﬂﬂq‘ilo —_— T o fadRON oA = 5% T D
> Ao + 5+ 80 o T N N T o o ™ ° F o o, 2w "
= 0 Z 25 3 oy A %o ) -~ iy oL A o5 £y s
G s = e B O 2 o 0 CRgy e s B Pmy gl T
D e wEZE L PE R P Tx = G
o W 0= s 0 - ) 2 — ) = = % PRy T
il o < ER= & : b N I 2 i3 ¥ T wXEED w
W T S B oI 2 ol o ~ T o N RO Ak - N = S
q ToH ~ = = 2 e _E-L B Wi - = ‘mﬂ E
B T © 8 = T W & M o S BT A Iy £ R g
; R Fiity oz £ - ZZi g < 4z 5% 37 ceEFH wE
e o — ) 2] — i ol . )
G (P ol ERE - 3 2 By 2T oo Tm N o0 ik
- ™ e - iy w7 G R ° ﬁrgul,%@
° T & T W R m W B oA P ok W EFE IR
o T D fRog T Ty o P WK A o T L R
o o F A = & < x T Ho g B X e 5 = T mo oy W o)) = NS CEg
JE A B T A T P T e b R )
MLW Lo ST ) o = Hoau T s S W 5 dm S w LS a g™ X
) - —_ — T —~ — (my —
- Ewizls B ¢ o= =x 3w B Y g 3 Bopw g g LY 24 i
o =0 5 SR g o A T - . - w2 o o TP g RO
- < N o TR Mo e = N i R = o g g, S L o w
° 4%wwm%@ Tz %ao_%#aww ~E T4 0w WE L ST S &
— 10 - A ~ “on ) 0 —_— il ~ < |
=3 No ° R wum or % qu ooy & o W L=, (- s & T B X E L 2 wor Ay
W L i %2 W T T oo T - gwD g W o, E L ol
% TR T 2T e T ° o5 o5 M s S Py MoE s 7 A
S i el o o o o 2 woar NI S CRon S o o 0 T = 3 & &l o mr
s ol S = ool ow o BC T4 s RE BFEES 2 B
ioh- T T = © R F W ok SR R R U o FE T .9 % 8 =T
- sy TR 5 W ogog M= woN oTw T B i A WO oE o s
"o T o7 R ER T2 4 v 28 4, 28 X RE TF =T ogm it WOEN g 8. B
PR OB b S R A B L FIL AR, 2T Mg el sy o8
, - o o — s AT & -— o N B oo R wir = <
B = g o < S B = ™ oy W o E o o 0 g oK%
5 Ho w7 A ol = 5 op S 2F ™ [ d oo W= )
FEoB o Homp T R T w R omu o & NP s TTOW LW ok o S BT D A#T Ho
o B OoF <O ok RE Rl AR it H w5 W ~ NP R N < wo iy i © L o)
T o odm X > BT Om fo A X N A= Tor
X~ T E O o = e A= Ho o] W N =
® o & oS o Ao g B2 B
— _ T U B e S
2 = T -
S S g < 3 5 % =) i~y —
S S S = S 8 S S T 3 < g o -
[ = = S 2 g 8 S S < o = —_
= S, S S = o = < )
[ = = S = 3
=2 3, S

s E S AR

=R =]
=

g

1
.

],

S



[0049]

[0051]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]
[0066]

[0067]

SIHS31 10-2019-0083998

A ed Ex W el #4340 Azder] Aae s A48 dnese oled & glen,
23} dueZoE HAAF sHH(GD: Gradient Descent), FEZ AA} dH(SGD: Stochastic Gradlent
Descent), Ewl¥ (Momentum), NAG(Nesterov Accelerate Gradient), Adagrad, AdaDelta, RMSProp, Adam, Nadam

ko
o
e
e
o)
=
o
S
v
o o O
of T

R0

(120), W22 (130), BAI5F(140), 89 Z=2A

Z2AM(110)= 4oz A% W8 4210009 AW F22 Aojgtt. ZRAA(110)= olste] 4

845S B 9E Be FHde A, v, AR 52 Asiriy wxe(130)¢l AdE & E
]
2]

oo
[kl
I
I

TEdoZM, AFERA A3 R = 75 AF B AT 5 9
el T2 AA(110)E W2E(130)0] AXE S8 Tz a8 JEdy] 9std], T 19 TAE F+4 8425 F
Aol ARE AT & Ut}. Yo, TRAAM(110)E A7) $EXz a3 35S Ysto], A 3 X

(100)° x3He 74 8405 T Aok & oS A= x3et

o714, ZR2M A (processor), & 5o T2 o] ¥3E Z= T
el B ez FxE IZE Zhe, s=eojdl ugE doly Ay FAE gus UTH. o]ef o] st
zZgofol WgE dole Az AXe o o224, vlo]A R X2 A A (microprocessor), &3 A 2] (central
processing unit: CPU), Z2AA =o(processor core), HEZZAM A (multiprocessor), ASIC(application—
specific integrated circuit), FPGA(field programmable gate array) 59 A& #XE wagtd 4 oy, &
g o] }97t old e E= A ofyt).

giz)e] B2te] dlole] B4 @ A s o

AE A

2 7)o 7xste] A2AE W, ZEAA110)E 4

= % 4%
k. agla T2 ﬂ/\i(no): Aol WA uwhe} cho

i)

al
o]

ZRZAA(110)E= 5H F32e]
APE Yetdle oY HEE
ATH.

uebd, Z2AA(110)E 29 Z2AAM (15003 7, ddolE ¥ AHHo| 71%ste] dolg B4 9 714 sy

dazls 2 7N v Ao AgdS FAE 5

)
.
QR (1205 Fabe] AANE dold wE AW e Aol vF B 4w 5 4 W)

i A, Hel" 4 #H 7 St dagls B Vs E e
o|E

A, wAME R Z]xste] ol kg d AHre

AEE(120) = AdEFH | AF (M EA]) EE B25(140)E sl Ao ARG 3 A (H=A]) et AEEH
o] AAANZ dolEE 48 ve 5 3l
il

@ Wb ARE 4 W) A8 48R QRIS 23 S+ Aok,

2] (130)= AW ¥ ZA(100) 9] Tdd 71eS Adst= dHoleE A,

HEE(130) = A #E FX(100) ol &
M (application)), A% ¥ %X (100

= e 58 T2 W (application program HE o ZE] A 0]
o] F&E 2% HolHE, WHAES, Hd Z2AA(150)2] TS 9

-
il off



[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SIHS31 10-2019-0083998

AF-(140)= 74 $AE Foto] AANE a1 A e AR @d27I(M=AD S3 HolHE S

A5-(140) = AANE 1 FAZHE 358 AAL S dolgel A Wi fiide] He g AR b

AT, AHER BRI b EE AEAT ASSHE ArlEEoR THY 4 AR, BAT(LOE 4 AA
NE dolEt A% FHE wAHAS A9l A% Bk 40 9UL ABE A4 9RR Asste] o
A EE QBRI 4 5 e,

9 ZEAM 1500 dlole rlold, Hole B4, A5y o4 A4 @ A s FmeEe 98 ol gd 4
HE SRR, AY % FYEs 748 5 Ao

g9 ZEAM50E BEvld os FAl, WE, 44 = AL dolE, B U PEUE, dulels, @
W] wE gl BAsks FAo] o8 FHHE dolHE AFHES THY sht oo vire FIS ¥
ge 5 9o

Y ZEAAM(150)= d2r]d EgHAY 74
(150)+= W= (130) 5 AH&ste] +d9 4 .

Aedos m yHom, oY AL BBl A7 Agd 9% v
AWl A fARE vlmesh go] Wyl pAd RS Agste $ER & vk,
i

tE AA delA, 2

15 A48 ol gstel TAR + 9tk
O ZRAN50)E GWAOR 45t FRHA 4 o, dold vold, odF B4 e vl
A A ANAE AN, AR, AdnAR, 2 AT B R FAD) A A

- x 7 ——yT)j: =
ofo]l A Abgete] ZE=AA(110) E= GE7]o shut o] de] th& Aol o8l o]&d = Ut

2 23*11*1(150)“ dEor Ee ZRAM10)9F 7 58 AANE HolHE olgste] AW Wl xl

=895(160)= A7, A4 e F4 53 ddd 2H5E AN 9 Aoz, ygz=EFdolF(Display
Unit), ®¥Y EE(Haptic Module), ¥ &35 (Optical Output Unit) & 2o

[<]
T 2=
3¢ 4 Ak

i
[
=}
&
o
T
Ir
x
ju]
g,

B2 AW 3 ZA(100)A4 HEE = ARE BAN(EEH) . ,
HO A (100)od A Fe¥v &8 ZRIaso] Aty AH, Ee olulgr HishH AR uE
Interface), GUI(Graphic User Interface) AHEZE FAS 4 Ut}.

HaZgolis Ay i 23 ARE IAE 4 g,

tEg el F(151)+ EHXA A9 d& ?110101 TE2E o|FAY dAPe FHEoZN, HA 23dS T4
g 4= k. o]#d BX A3 e, A wE X (100)9 AFER Abele] 9 Qg Ho]AS A FdE AEA
AEFE2H vse FAO, A %}i](loo)% AREA} Abole] &3 QlEHo] A AFs 4= QlT},

=% Z85 = AW (receiver), 23] (speaker), WA (buzzer) & Aol sk o]& XFE 4 Qrt.

WE(haptic module)& AFEA7E =7 & Qe Tl %7 matg AN, W mE] way]e
e WA a2 Ao B gk,

)
N

_10_



[0087]

[0088]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

ZIHS3d 10-2019-0083998

FEERE AW W ZX100)9] Fee] WS o]gste] ofHE WAL AEy] 9% ANeE FHr. AW #
WA (100)914 LA HiE o WlES 2 HARA A, & AE A, BAT A8, 4, 9F 4F, ol
A A, o EFEAIAE B HH Al To] @ 4 ).

A FEF(170) = Z2AA(110)2] Alof stellA, 5 A, dF9 A4S A7F ol A% d FX(10
0l E3hd 7} FHeAE AYS FFdh. od AY FHF(170)E wEHAE e, A7) wiHEE
Uy wiee] = wAd 7bsd Fele] wige st 2 4 gl

T 2e A AEHE e S 13w FdseE JAE YE 537 58 x0la, & 38 AW AHES By
3= WS HtEH o g 3l oAE U 52 52Xt

T 2 % 38 FEFEH, A9 3 AA(100)2] ZZAM110)E dEF(1205 F8 A9 g mdo s&He
3 S5¢ AAAND HolE S F5F}(S201).

454 AANT dolHE 549 IAEZREH FHY AAE A5 e FAEAU NS FoA s o),
a2]a YEJAYAF I A 5o oste] wEE Ay e ARE T3

7t 58 AANE dolHe A
_]

TdY FAetar striete ARbdel whebA ofe] W

5}
o] garet: A AIRE tAew efFol of] W 5}%% AANE Heolg7E =82 o Sl

AR B FA(100)8] Z2AM(110)= F53 58 AANS dolgoel dair o FAH3E HolgE d

olul, Sherol HARE dolEels AT Fdo] v o, A&How AU AAAE Felaa Ut
AR FHE e AANE deld, aug HelH FUL sl HTE skl saxw
Azel #3 7lzke] AAAE

AZHe A, 2447HS @A Eae #ERE £3589 dodH, A4
717 AN, 58)S dA @ doly 2 AW o Aurl LFEA @ bo

£
ofrt
o
ke
o
i)
n
¥9,
v

v

Hd A AA(100) 9] Z2AA(110)= a8 AANE dolgdM SZHE FEZ3A0H(S205).

oful, EAEE AANE(AAE £ FHEHUe) 32 Aol 1AL ol g3l F2T 4 AUk,

AT, SAANE #xpe] wppAAe] Wl A 2 FualAe] wist o digh digk REA ] [
117} 2& thefst Aluk WMol = (HRV: Heart Rate Variability)7} &2 4 9t}.
#£ 1
Domain Measure Description
Time domain Mean HR Average of heart rate
Mean RR Average of RR intervals
SDNN Standard deviation of RR intervals
SDSD Standard deviation of differences between adjacent RR intervals
RMSSD The square root of mean of the sum of the squares of difference
between adjacent RR intervals
PNN20 (Number of pairs of adjacent RR intervals differing by more than 20
ms)/(total number of all RR intervals)
PNN50 (Number of pairs of adjacent RR intervals differing by more than 50
ms)/(total number of all RR intervals)
Frequency domain nLF Average of normalized low frequency component (0.04-0.15Hz)
nHF Average of normalized high frequency component (0.15-0.4Hz)
LE/HF The ratio between average of low frequency and high frequency
Non-1linear ApEnl5 Approximate entropy of RR intervals (m=2, r=0.15*standard deviation)
domain
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ApEn20 Approximate entropy of RR intervals (m=2, r=0.2*standard deviation)
SampEn15 Sample entropy of RR intervals (m=2, r=0.15%standard deviation)
SampEn20 Sample entropy of RR intervals (m=2, r=0.2*standard deviation)

SD1 Standard deviation of data perpendicular to the axis of line-of-
identity in Poincare plot
SD2 Standard deviation of data along the axis of line-of-identity in

Poincare plot
SD1/SD2 The ratio between SD1 and SD2

al Scaling exponent value for short-term(<11 beats) in DFA
a2 Scaling exponent value for long-term(=>11 beats) in DFA
al/ a2 The ratio between al and a2
triangular |(The area of the density distribution of RR interval)/(maximum of
index density distribution of RR interval)
TINN Baseline width of the distribution measured a base of a triangle

approximating the density distribution of RR interval
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[0207] i Ao digk Hrhvh v E BRE AANE dolHE g8 AANE dolHE ERE & da, o] w@
A(S1005) & Eol7} Alvd o melS dhset=t o849 4 Ut
[0208] Boabgol o AA] oE IA AW yE ndS d<5sts B A5 (S1001, S1003, S1005 % S1007)3 )= ol E
o] A} o B2 FHslE WAS(S1009, S1011 2 S1013) o2 83 5 glom Aw wd was 3455t o

AT A 0B BEsE BASe] wiigoz S =y

[0210] b7 [% 2] WA [ 7] & 9ol o AA] oo wa d9 3 2ds o83 B/FE AANZE dolgoe
ek A o R 3hd Azt s yeldt. 7 15 uke 74 &% daelF o2 SW-RBF, Linear SVM,
LDA, QDA, ELM-RBF % Linear ELME AF&3te] st5d AW bd RAES vladtt, a8a, 459 AxEA
A= (Accuracy), @83e A= (Balanced Accuracy), W7 %=(Sensitivity), So]%=(Specificity), A d
(PPV: Positive Predictive Value), &4 =% (NPV: Negative Predictive Value) & o]&3t}
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

ZIHS3d 10-2019-0083998

X 2
SVM-RBF Accuracy Balanced Sensitivity Specificity PPV NPV
Accuracy
FE 78k 70.23% 69.19% 63.97% 74.41% 62.67% 75.00%
S2} 714k 71.37% 69.78% 77.77% 61.78% 75.46% 65.23%
-] |75.76% 75.71% 76.92% 74.51% 76.97% 75.09%
ks
* 3
Linear Accuracy Balanced Sensitivity Specificity PPV NPV
SN Accuracy
e 7)HE 59.77% 61.10% 67.76% 54.44% 49.83% 71.88%
-z} 7)ar 63.63% 62.70% 67.38% 58.02% 70.79% 55.42%
k223l 64.67% 64.77% 62.41% 67.13% 67.70% 62.50%
714k
* 4
LDA Accuracy Balanced Sensitivity Specificity PPV NPV
Accuracy
el 7]HE 59.37% 53.38% 23.44% 83.32% 48.41% 62.03%
-z} 7)ar 64.63% 59.58% 84.86% 34.29% 65.99% 60.73%
2= €l 64.51% 64.49% 65.03% 63.96% 66.50% 63.03%
714k
* 5
QDA Accuracy Balanced Sensitivity Specificity PPV NPV
Accuracy
AFe] 7] 8k 48.01% 53.24% 78.19% 27.88% 43.76% 67.19%
$z} 7)ar 57.34% 58.69% 52.03% 65.36% 70.22% 48.54%
2 El 62.36% 62.98% 59.75% 65.23% 65.68% 60.03%
714k
* 6
ELM-RBF Accuracy Balanced Sensitivity Specificity PPV NPV
Accuracy
e 7)dE 61.05% 57.58% 39.65% 75.31% 51.81% 65.22%
3z} 714k 57.38% 59.65% 48.30% 71.00% 71.58% 47.88%
k223l 61.36% 62.12% 44.67% 79.58% 70.99% 56.94%
714k
*7
Linear Accuracy Balanced Sensitivity Specificity PPV NPV
ELM Accuracy
e 7)dE 61.08% 55.39% 26.92% 83.86% 52.86% 63.29%
$z} 7)ar 62.28% 57.46% 81.54% 33.38% 64.82% 54.95%
k223l 63.71% 63.66% 65.11% 62.21% 65.37% 62.48%
714k
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EH3
=D
I
YE MANS HOHES | —sul
848 HH NS HolE e ——— 203
|
548 HNS HOHIN ERE 55 |—— S5
I
NEtee SH AR BERd s |0
SRS MM HoHES |9
|
geHdRmdegzogg) | o
e YU HO[ES 4Y o fd
e —— 5213
|
=9
Number of patients
410— admitted to ICU : 140
(4797 ECGs) Excluded patients : 46
(1403 ECGs)
Bad quality data ; 442 ECGs
Data from continuously
deeply sedated patients or
patients who stayed less than
Delirium patients : 39(1871 ECGs) 24 hours : 961 ECGs
430—] Non-delirium patients : 55 (1523 ECGs)

Delirium states : 790 ECGs
Non-delirium states : 1348 ECGs

420

State-based Patient-based Patient-State-based
Classification Classification Classification
440 450 460
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— Data acquisition S — Data selection -
patient 1 [1][ 1] 1]- - [1][1][1] B EISi Y
Patient 55 [ 55](55][55] - - [55][55]55 .
Patient 56 [36][56][56] ---[55][56][56]
Patient57"'
Patient94"'

ZIHS3d 10-2019-0083998

630

—— (lassification {
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640—{ N : HRV of non-delirium patients
650~—F{ N : HRV of delirium patients in delirium state

660—[¥] : HRV of delirium patients in non-delirium state
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—— Data acquisition S —

Patient 1 ‘ ‘ ‘
Patient 2 ‘ ' ‘
Patient 55 ' ' ‘
Patient 56’ ' '
Patient 57' ' '

Patient 94 [94][94][94] - - - [94](%4][%4]

k1
g
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810
— Data acquisition L

Patient 1
Patient 2

Patient 55 [ 55][55][55] - - [55][55][55 ]

Patient 56"' »

Patient 57"'
Patient 94"'

720
— Data selection L
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730
Classification (/
E /// /////
/// //
/// ///

#)

4]

N

/

~

740—1{ N : HRV of non-delirium patients
750~—{{ N : HRV of delirium patients in defiium state
760~ V] : HRV of delirium patients in non-delirium state

820
— Data selection L

=5 | ™

830

— (lassification (
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E /’/ ////
/// //
/,// ///

/ // 3

/ /
/ /

840~ N] : HRV of non-delirium patients
850~—H{ N] : HRV of delirium patients in delirium state
860~ IV : HRV of delirium patients in non-defirium state
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