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SRAGA; A3 AZF wYA ke vlagAldA, dAe] SFF7Ieh Aol M TFF7IC] IEH(Amplk-
2D)ol, ASEF FEART A, ojn], FEg Yt 12 AEHY JE AE sy, 12 AEH 9]
& JIEHE U6, EF AE FAGAR HEopbe, A2 FIEFEY L AESE EJdAE o

55 A%} BEARG 24 wdsa, Ackd, AAGAA S A5F 71 dlelE Hypopli D=, A5Fe
AR (W) AEE AEE S A3, 55 A5 2ABAR HEobbs, ATE ASAZ Hww);

i
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>
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-
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el
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o
]
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il
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o
ol
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=
fol
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T e

E NS FAWAR HEobe, FEF ASAZ MweA; S o EFete] o Tojainh,
9

o]
dste], Ao, dAGHA)Y AsF 1t dlolEH (HypopliD =, HEF9 A2 (MPyypop) & ASE 7

& (Cntpgpep) S AL, S5 Ao FAGAR HEobe, A4 ASFZSHL AEAR SRIEA; A2 ASE
E

wE A eke] Hlag Ao A, AAfe] SFFTIeh Aol do TEFFVIS AF(Amplk-11)0o], AZF EHA R =
A gud, oln, F3E FdUlvt 12 AEHC Sl A& &Rlste], 12 AEH Jud, FEF 7HeE
#t L AnE FAGRA) 9] FoF73F HolE (Apneali]) =,

of, FIF AHFAZ EHARY ZAE @b, Avd,
= TREEE Cntye) & A8, A3 FEEFZH AESSE IRIdA; S ¢

o FUTEELE LUHY Az FEuel Bie

ol

FH ERIY £2E AT /1S0AS 54

we] &)

B oune] REA 2RtEES ABHE FULEEYY FUHY AR, ALY FA7ZNE EFAEE
REE AERER 255, TEF PERES A AEECR olFoAY, FEE AERES F4Y
SHENERRE S0 TEE, ASE ofRE wasty, FU FEE PPNEES o83 Aeing s,
ARFUY A5 nEge] ~EFOR AFHY APNEE FH5 @)
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E=, WA FEA 06l AR Fol AR® ARA s A%A §AZ(100 AjANEE
ARSI, ASF FAZN100E A7) ANNBE Falste], 47 Aelazel ela] Adoket £471(100)%

~
BER GRIE00)E, AR GRN@0NA AF T Fa ARF GwIlw, ADA GBI Q00 ZEY F
NE ARE AP OaEdelT £ dovl, ARA AWR FHY A, DR, 24, AT 52 59
o]% oteith

Ao mebd, WAAMEIEA)E B e S ek, AN IEADE 24 $ETRIRE AT, I
A% @Er) (00258 FA8 delEE 4%, wel@ 5+ Ak

S @R (200) 2 REA ERINE00) S ANG DR, A0hEE, FUE, 2lERE, wES Al
& A 5 ol Aol R A94 G0 R 034 FRAQ0E 23 $E22IACE

%2t % 19 FUREEYE RUEY AZHA, ASFT 47110009 a4 w2000 FEE A
Hahr) A Bemeln, ® 3& w 29] WA WRsI(200)] A R(250)e] FEPEE AFH oz 4w
F AREm, & 4t % 29 FUTEEH RUEY A2ue] AgE =l

T ASHE(110)= H) Ao Ao

= L
}01'
E
~
3
b
fr
o

F5AR50)E A%FL F471(1009) A5FE §2071 ACIR107) S0l FHs]o], opd
T RHASH) AR AER W] ANAA TR (2002 FA A5s

A 27](200)9] AAAE(250)E FFAFE(210)E B TFAZE FAE, FAE TEFATRZEE,
T 3oA et e AxA RS AAH, FEF 7, AZFTL, FEF 38, ASE 35 58 AFEst], o
2Z o] H-(260) el txFeolstAY e F-(270)o] Aggth, e, 7198 R(280)S S AR T2 AH
Ut FA171(100)9] & Toll o3 HAXNE A4 $= glon, AXHF-(250)= A7) AAAC o) A%
Ut FA171(100) 2] AANTE AAS, 7] AT E F5A5-(21005 S8 AHSL 217110002 A%
"ok, &S FA471(100)= F57415-(150) S B3l 7] AAAEE Falste], d7] Aol wef A&
b F2171(100) & Alojgic},

% BellAob o], #AA ©Er](200) 9] ALFAF(250)E SFAS FAIGA(Nasal Flow Data)(S10), tjA&

A2 FA (Pre-processing) (S20), EAZ=Z0A (Featurw Extract1on)(830), e A (Posr
Processing)(S50)S F3Fale] o] Fojzlit},

01‘

W37 R

I

TEAT FAGAS10)= AAF(250)7F FFAF(21005 Tl ZFAZ(S, TH7IFA
A

A(S20)= THAT FAGASI0) A FA1E 254 ArkA 2 (250) 7 g9k
AABIL 7144 HEs gldth, gAg dAg @GA(S20)E ol sddLE P dASt S EE dAE 2

% o

=H#HEE  (Moving Average Filtering) AA B H-(250) A o] 5HAZBE (Moving Average
t 7O %6

As
715 Az)eld aFst Fae Al

Filter)& ©o]&3t dHH S dstd, 525 (4| ek, 71, olEE L
ERA, 40X11E O]EﬁﬂjEi‘ olgd F AUt A0ERJIE oleHTdEH=, H o TFANTRFYH A
THAT (@A EJAE)HA, A EJES Egsto] Hof 40709 EFATS07Re) EUE) S Hot #
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S HAAY FoAEZoR AAsITE = 40FQANE LS HAZE A7|H o|mPHAEH Y S ).

(Median Fitering) @Al A4k F-(250)N A F3Hak BE (Median Fiter, #tjel HE)E o] &
NOHES AASY. o714, 203 D8 (Median Fiter)E 30¥9E 303k ZEHE o] &3 5 v},
JE F3t el A SFAE2HEH dAle sFAs(dAY] ZJAEIA, =, tﬂzﬂ xR
Aol 30719 EFAETEBMe EAE)] FIhgks @Al ERJIEZSRE gt &, 30x%
£ FAZE A7IH WYt Y-S g

EAZZUA(S30)= HA(peak) A E#]E(trough) A9 AZEWA (Peak/Trough Point Detection)$}, T35
F719) 21Z AASA (Aplitude Calculation)S E&sle] o] Fo] X},

v Ay EYE Ho] AETA (Peak/Trough Point Detection):, A g]3F-(250)04, Hof EEx oA
TEF AToA HUGE A e EFAEE, I H(peak) F(FAWNH) R HE3FAL, HA wHA olste &F A
SoA LS TR E E3AITE, EFZ(trough) A(FEH)o2 A= h:]r ojuf, 3] (peak) H (A=A
A 2#)S I3 grelgta dta, EY=E(trough) A9 FH(EHZ A F)S Egx glog} g},

oA7IA, Hd EHA, HA FEA= TH A AAHE 3 5 Qo Ao uEMe AFEZ7]A AREAE
(FAA, =281 s)o] @A 2720005 T8l A4 gd & Jdor, Fd, Ao mIiE AEx
7]l 34741}4 IENFE HESY, A" 5717 o AsddE k(2 AR EF7FY HA o

SPE
I5 5719 JE AsAA(Aplitude Calculation)=, AAAZF(250)04, HA H3 EHE Ho] HEdA
] 73 932 5T EYE FEA], dol2 IA M EYE HoA FZ 3} EHE o A(E FIHA,

A

ol Al TEF719 MEFo=R ). of7|A, deol I HI EYE HL2, ¥ Ho] WA Jdorn, g
EYE Ho| Qe AfY, EHE Ho] WA dom, thgol| IZ Ho| e AR AAGH. B Iyl
SETFIE Aol -} EYEY Aol AIZRHES w3t

%22 @A (Posr Processing)(S50)=, EAFEUA(S30)E AF T5AZAN 385 FEA AzE FEH
& o] &3ld, FEF PN AZFZFFNE T, AT AL Fedn.

T 4o el Zol, A= AEH G FAVN(SFLAESTA ) (100)9] v} F21A1F 9 (101)S G2t 1
A2 @271(200) 3 A& e FA71(100)E &A1 713, A@ZA7 8-S FHsHA =9, F834) ‘:}“’7](200)"
AAZEo R I AR FASEG oA5E gsta, ALY BeE 4E & S AHAA L,
Sk, Bz 97| (300) 2% ¥4 HE &yt

558 = 29 IHA @E7](200)2] AXABF(250) 4 YRE AAE] SA(S20)NA EEE Aol ddo]
o}

59 (a)= A% ?ﬂLﬁI(SIO)Oﬂ/ﬂ FAE ZFAT deoltt. &, yA" dAY dAS200E ARV A
A

g Ay GA(S2002 AANZENE FAGA(SI0)Zolth. & 59
2ol AA"E RS & 4 ).

L 62 = 29 A GE7](200)0] AbA ] F-(250) oA SR FEFDA(S30) A SHE Aol dejolrt,

o
iy
)
ol

P
o,
=)

m
Ay

&= 69 (a)=, ¥ 33 EdE Ao AEAlA, TFAL(A7]F A2)ela
T ARG s HEY Adae] Lol

69 (e, =69 (a)9 3 Ay EYE Ao AEFHAE AR 87, 5& 5719 JAE AxdAE
AA, TF F719 AE(FHAN M)E AES 85 Feolt)

2 oA AMA = FEAEHFAVIZEREH 48 SFAERAVF AE)E wEEF(270)d0 A7
2 AA] AFsta, o] dAAE TEAE HolHE o]&3ste dAibAEE Ay, oFA TFAEE AA] A
Fole MEgs Wy =8 ¥ Wy d 5 dn

% 7aE & 29 IAA @E7] (20009 AAFAE] R (250) A 38 @A (Posr Processing)(S50)8] dREE Aw
SHE EELEola, & 7bE X 7a9 $AE ©A(S0)0l doloA AHEEHE= A 9 b dEFE Ayt
g Lot}
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;AR R (250) =, SAFEFDASIE M3 EFAEs WEYF(2710)(F, ¥8H)

o714, Xi(n)2, A= Fg (2 AEYEE 2545 T oA T30,

Efzd oF IRIGAR, 55 A5 F2GA(S105)004 FA1E 3F 4A5(F, a4 =505 oA 554l
%)7F EZZ H(trough point, ili@)%ﬂ oRE #9180 (S110), & A7 EfZ H(HLH)o OME}
H, Al AZFEWHT AMEAR FADGA(S120) R Al FEFEHT AEAF SAGA(S130) = 71, 55 4
S7F EYE H(HAA)oled, xﬂ A5 T A oke] v gdAI(S160) = 2.

Al AZFZRT AMEAF EIGAE, Egxy o SAA(S110) A, @A 5F As7t EdE H(H
el oflEd, ol HEF el ¥ 1(Statey) (Ao WY ot AuFEE L & 7 12 AEFY
A5 &Q18kaL(8120), 12 AEHo] YA &b TF AE FAIGA(SI05) 2 HEobrtal, 182 AEHo]
ATE THEH (Cntype) S S7HAZZHE) (Catyypett) (S140)313L, EF AF FAGA(S105) 2 B &0}
T A7IA AZE THREE Cntyge) = A0 AEE = ARE #3405 HE8H7] 918 7He-El ol

2 32
£
2

;:O >0

Al FEFEHT AEAHR il
2ol ohyzhd, oln, FEE AAH &l L(State) (29

= AE A8 (S130), 12 MEZH JA i 55 A& FAGA(S105)FE HEolrta, 12 AEEY
AU F3F JFEH(Cntymed) & S7HQI AW E) (Ctpprett) (S150) 3131, &5 Ao FAGA(S105) 2 =50}

At oA7M T2 TREE (Ctype) = FEF0] AEE = AR #3ke HEs7] A 7REEolH

:?d—?_]ﬂ-ﬁ]‘:y E¢Z A o8 3

BAS10)eN A, Ao 8 A7 Eej= (3
ol AYA FEZZY 1 g )7t 12 HEH

stelvhAl, Al AZFZeR AER e, Al FEFZ AECR FAuA (S,
S110 WX S150)&, @AY 5F A57F EHZ F(HaH)o] ofehd, ofA she] 5F T717} d8 esl A
W, olu AZE Fite] AAFolW AE ALEHE Tkl ALF AFANE ARE}D

Tkl RAFW FEF RHE Tl FEE ASANE ALESRL, U EENEE FASY] 99
3E AT FAGAR 7}

Al AZE EYX9e wugAz, EHZ 3 ofR AdA(S110)04, A FTF A
A(Hzolehd, sl 3§57 2 Aoz uiy, @49 3FF719 AFUmlk))E AsF LEAUL
DR LA BESI(S160), AA Wi, A2 AnE BEHAse] wweA(S310)2 Abu, Avhd, A1 R
gl x| o}o] Hla A (S170) & Zhu},

5
o714, Amplk]= kA (FA) ZF57]9 IFHS 23T,

ol|
ria

Al F3F FEX4Y HugAE, Al AzZE &g A (S160) oAl EAlY TEF7|e] AE
(Amplk])o]l AEEF TEHA(Hy) Bk i, dAY 57719 A& (Amplk]) o]l F&F TEX (Ay) 2Hoh 22X
5 IWEt(S170), A goh¥, A2 Fag wE R ek nlawhA(S230)9F A1 *
A(S280) 0.2 7}, ZAohA, A2 AZEZP 2 HESRE FAGA(S180)F Al F3F
(5190)2 7tt}.

A2 AsFEda AEAR SddA=, Al F3F TEASe] BludA(S170)14, @A) 557
(Amp[k])ol F23 FE A (Ay) Kt z—.“:‘r‘i'i, olml, AzF Ful(State) 7t 12 AEH 3= AE

(5180), 12 MEHY QA &oid 5 A& FAGA(S105) R HEO, 12 AEHY o HAEg 7h&
E1(Cntnypop)% —02‘7]'(Cntuypop++)(5200)3}5’_, :S‘?_;:g‘ }‘\_]_:S‘?_; TL%ﬁ](SlOS)i E]%O}‘ZJ:E]'

Al F3EZY2 Aol Fadis, Al T35 FEx9e nudA(S170)dA4, Ao zFF719 2
(Amp[k])o]l FZE& wEHA (A Kl Zohd, oju], £3535 Z#2(Statey)”t 02 2lAE e A5 &9
(5190), 02 A JA Lud, =, 12 HEFH Jurtd, FEF FHEEH(Cntype) S T 7HCn ppneat+) 3FIL
(5220), 0= AHol JtH, FoF TYPLE 12 AESIL, FEF A (MMPime) (5, UAIY FEF9]
A2 B Fage AFEY SRR dAle aF4AE, &, dAY TFATY AHEm) S AFETt.

A2 F35& FEA 9 mudAs, Al F3E YA HREASI7T0)ANA, dAAe TEFrY IAF
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(Amp[kD)o] +ZF& wEA(Ay)Brh 2+ avpd, @A <] F719k Aol e TEHEF7IS] WH(Amp[k-1])°]

ReE FEAGNRG 4eAE Buetu(s230), 44 @vh, FEE 6 1(State)E 02 HAdT FEF

2

fol
ot

T B (Cntine) & 002 2201310 (5270), A0, P5F el L(Staten7h 12 AEH S e AE FAsfo]
($250), 12 AEHO] 1A ehrhl 5% 45 $AWA(S105)2 HEolrba, 12 AEHe] Achd, A F&
’E;:ILZ_]' H]O]Ei (Apnea[l])i, _Ell—i—g_‘/] ]5][';% TMP—\pnea)jq— _?_i:%‘_ ]—T’_—Eia)\—((:ntr\pnea)% x‘]ZO]—?:Sl-T;}/ —é_ _‘:’Li—g‘?ﬁ—
dlol¥l (Apneali) &, @A Fo5Fe] AZA (TMPypnea) ¥ 25 7HEEI R (Cit ppnea) & AT

171, Apneali]=(TWPypeq Cntye) oA, it FEFTIE SARNFE A28, 5, it Fagel Qe ol
W, FEE THEE (Ontye) ) RS ] FEFTY Lold W9lal, FEET U AE 48 AeE
sk Zeln

Al AsFEHW L Galol R FAA(S280)=, Al FE5 w8k Bl eA(S170)A4, @A SFF7]9]
A= (Amp ko] F25 EEA( TH)EE‘r A7 gk, olnl, AZF EdL(State) 7t 0= AH e AE

<
HQlske](S280), 0= A= A dupd, S5 AS FAGA(SI05) 2 HEobrbal, 02 gAE o] v, A
TF FWaE 12 AES, AZEFS AR (WPi) (5, A8 AFe] A=A, e AeFe] Aaa e

FrRahe g @AY TFAT, F, A TFAT A Mm-S AFFTH(S290).

A2 AzE ZYASe] HuwdAZ, Al ASEF ZEAS] HudA(S160) A AL TFFTe] 1%

(Amp[k])o] AZE YA (Hy) Kol 2= ohdd, dAe E&5F719 dole A9 &F719 A=(Ampl[k-1])°],
A5 g YA (Hy) Rt xS Aebslar(S310), 2R v, A4 ASZZg 1 AESR F7(S410) 2
A3 FEEZYL HNESRE FAdA(S450) 2 7har, 2ohd, A3 AEgE Yot vawA(S320) o=
7tk

A3 ALE TEAe HudAE, A2 AsS LYY vugdA(S310)A4, dAe] TE5F79 Aol A
o] ZEF79 AE(Amplk-11)0], AZE FE(Hy) Bt Aohd, AAe EF79 4

o]& HA TEF7V]9
AEZ(Amplk-21)0], AZE FEHAMHy B} xS Behalar(s320), ZA LA, A3 & AEA3F vl
(S370) % F3& AEHAIZE vlaebA(S380) o2 7hH, 2hx] gopd, A3 ALEZd AESE T4 (S310)
= gl ek A (S350) & 7hr}.
A3 ATLFZUNa MEAR SRidAE, A3 Ay TEA ] vHudAdA, dAe 5579 do]e AA
9] T&F719 WE(Amplk-2])e], ATE&E EEA(Hy) Xt i, olv], A3 Zu2(Statey) 7t 12 AER
= AE F93513(8330), 12 MEH QX fpd 35 A5 FAEA(SI05)E HEotaL, 12 HEFH
ATHH AEE THEE (Cotyypep) T 5 7HCntyypoptt) (S350) 3+, &5 A& FAIGA(S105) 2 HE ot}

A2 FEEFEFAL AEAR A=, A3 AZE ZYRIke] nudAdA, A T5F7I9k Aol A
o] 355719 AF(Amplk-21)0], AZF TEHA(Hy) Bt 2vpd, ofv], F3F & 1(Statey) 7t 12 A EX o
AE AE Ikl (S340), 18 AEF] gl 0}1:} R *1§ - 1%?4](5105)% s ZobrhaL, A EH o

Ziii A &AZE Ba g A= A3 g TE R HadAldA, Ao TEF7I9 dole AA] 7]
o] FF(Amplk-2])°], AZEF THA (M Bt} 2A] A, HEF 7 (Cntyye) S #Ol, AZE AEHAITE
FEX (DR EE FAE F31a1(S370), IA Evhd, 58 A5 FAGA(S105)E HEol7ta, avtd, A
(iHA) e AEg 73+ diol8 (HypopliDE, AZF2] A2 (TMPyypop) B AEE THEE B (Cityypy) & A3

2 foh
> ot
=

o171, Hypopli]=(TMPyypp Citupep) OllA, 15 AZEF73E S FE 7F27IH, =, i ASFe] dH o

W, AEE THEH (it e Sl AEETIEY Aol E WI9lal, ATETRE U] AF £E AeE
ah= Alelth

FEE ASA MaeAE A3 ASE TYAse] vwaAA, @A TEF/9 dole Ade BEFY)
o AF(mplk-2Dol, ATE FEA(H)RTH 44 Gohd, TEE L (i) @, FEE A%
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EEA (DR B 245 #esban(s380), A Frbd, &% A5 2194 (S105) 2 HEobrba, Avkd, A
(i) el FoF77k Hol8 (Apneal iD=, F259 AZH (TMPpea) 2 55 7HEE A (Cntppne) & AT

ol

2 osheld A (S410)=, A2 AZE &H
Aol el FFF1S WE(mplk-11)0], ABF FEA (Hy) w0k 24 egum, o, A%F FAk 12 A

EFo] e AE FAa(5410), 12 AEHS A & T& Aa FAGA(S105) 2 FHEol7ta, 12 A
Exo] otd, HZE THEE (Cntype) 2l Bk, ﬂi% A &N FEYA DRy Rk EX5 #ebalar(s420), =
2 @, TF AT FAGASI05) R HEobrba, Add, AAGHA)Y ALE 3+ vlolE (Hypopli]) 2,

A2 Fe] AR (TMPyypop) 7 A ZF 7HEEI R (Cityypep) & AT

A3 FEEFEWNL AEAR IJAGA(S450) =, A2 AZF FHA eS| HABdA(S310)00A, @Al Z5F7]9
Aol Mol 3FF7I9 IF(Amp[k-1D)o], AZF FEHA(Hy) Bk 24 v, oln), F35 Sea7t 12 Al

AE 01510 (S450), 12 AEFH IA Lopd 38 AT FAGA(SI05) 2 HEolrbar, 12 A
TF HEE (Ctyne) 9 FhOl, FEF AEAZE FHADR) R 2AF Fsha(5460), 2

A o, % A5 FARAS108)Z HEobla, Avhd, AAGMA)S F5ETIE HlolE (Apneali]) 2,

FEES] NG (DPye) 7 F5F THEE T (Cntime) & AT
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