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T o= Aol oF 30%7F At £33 Aster £u dAvich tE A4S Helth dAA 5

HogA Rl #3 A gueAnr 7|E nde gAtoM ALgT 9HE oS ATl =x ¢

th 2 =gellAs HFESFH 9AE LS(Light Sleep)®t DS(Deep Sleep)® #iate] Aes =9

Wb gl AW AW SY w BR R9S Addd % 9o S A gess g g

o 4%e BRAROmE FF AuH Fu A sel @ AN £ UHY 5 O BHAA

e A4 Hrt Aol Wk X8 AE Fdd 7193 Aot}
1. A8 M (DS, Deep Sleep)o &2 H F3 2

FHL W, AEH 93T, 55, 1Y YyEH, o EEG(Electroencephalogram) A& ¢ @ g
ALY A Vs AN AHE FASIES (Fpz-cz)@ 714 g5 43E Zd 29 =249
Zolgy pHe Aol B Ae J2% A3 F (GBM, Gradient Boosting Machine)& A}-&-3}o] 3}
8 AR olYg 18 G, AEHA 23 5 A2 & dA BEF 2ZdEd S Ao,
7tE AWES e g5 V1Y, 24 24 7E
o = Fofstr] wiitel] FHEY HE = AL 2. #d AT
293 Aotk [1] W2 3 A REM(rapid eye movements) 43}
A e AL FUYAA(PSG, NREM (non-rapid eye movement sleep) FHO =

polysomnography)ol A =35 1 1]+ 41 9] & 3) Us ¢ i, ol& wEFEol YEE e
(AASM, American Academy of Sleep Medicine) UA & Ve R BEREL vF4HY sty vt
el wet 54 U 9AZ EREed, oY oj=gk¢le] =73te] NREM< N1, N2, N3ez &
g BH BAS 7 Aol xQE 1 ATt F FEa ¥u ey A Wske] wel NI, N2+
Aol WEHT ook e BAZ sAdsts] o8 % re (LS, Light Sleep), N3= 2& 4w (DS,
W 9A AEsle] Ba A7} o] FojHA N o= Deep Sleep) .2 7+FHt}[2]

ASFETE FAS EA ok AelA ALgar] of

o =1 =

Aok FAdol Aok mEka] B =EdAE 94 3. 28 ‘

&5 98l NREM(non rapid eye movement 3-1. 2d = _

sleep) GAIE &2 FWH(LS, Light Sleep)¥ Z & =g 2dS 537l 9l Sleep EDF

Expanded Database?] EEG A3 E A}-&3}4 A=4

E A= /\ﬂ
kO QT 20201d B EARENE L ARENY) gl de) SWE = Ales IOOHZOE W= e sleep- C]assetE:
AEALY A wol S AE AL (2021-0- 01440, °] HypnogramW-S- *}%O}MD} AotE Hdlo] A=
+ A1 A4 2H(Corresponding  Author),
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Stage 1, 25 o] LSE, Stage 3, 45 %ol DS®
Tste] Sleep Stages [W, LS, DS, Rlo.2 &7
stath FHls Evd EAE 25 FuUzo A
of A& AES FTHOE ANELE HolHE AAsIE
" ¢l BorderlineSMOTE . 2 &) 4 8} 9 th.

mdeo] ko] Eo]7}r]e] <A Bandpassfiltering

2 Ag8 IS Fadth EEG HolgE Fu
Fuz AL, Hs FF weh dekve
0574 Hz, MEetst= 478 Hz, €33t 8712 Hz,
Elgh= 12730 Hz, #vhdb= 30745 Hz= dl9S
wanh

mdo] st&e GBM(Gradient Boosting Machine)
AREEA T GBMES o8 7o okgk s5U]E
AFA o w SEFAA ol RHe o] eAE HA
statal o & S St

EEG Data
epoch size:30 s
| Band — pass filtering |

extract: extract:

mean, median, Q1, Q3, mean, median, Q1, Q3,
max, min, std, skewness, max, min, std, skewness,
kurtosis, Esis, MMD kurtosis

extract:
pre — post interval data
True

(2" D vy dAe & 54 &

ey dlo

split:
train, valid, test data

1

| Fourier transform |

Oversampling:

training data

Train:
XGBoost Classifier

Valid model

early stopping

False
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S A& EEG HolHE 30x=
ekt BAAQ EAH esis, mmd[3]E F=3+%
otk EAIAQ EAde A, T4, IQR, HUH,

=z =~ .
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2. T 99
a2 Eg o] WEHFFT, fast fourier transform)<
ol &ste] FI IS FEetRL FIF 9 E
ALEgE o 5

EAH 548 22Uk dARoR
o]0 EEG wlelele] 542 mejdte] dlol
o old TR} olF TRre AR ge Frhshinh

3-3. A3}

Robust Scaling %% #k(median) ¥ ARE<9 <
(Interquartile Range, IQR)S Al-&3le] o] Azte] o
IS HagtslwA doly 2AYS 243

be _ X—median

scaled IQR a )

X= AarstEr] A odHely gre=, 4 (Dl 9
A N ATFSATE mediane dlolE o] F3hgk
ow oy ®xo TAHES vt IQRE Hlo]

Hol 1 AHESS (25%)¢F 3 ARl (75%) 3He
ol &, dlolE o] 3t 50%7F A EE W o]t}
2 (Dol 9&l WMEE X .08 TEE median
0, QRS 12 ®HEH,
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<E 1> 712 &% 94 2d AFH

o 1 = [e] AL

Precision (%) Recall (%) F1 — score (%) Data Size

Sleep stage W 97.55 96.47 97.01 205,216
Stage 1 73.58 71.34 72.44

LS 67,722
Stage 2 49.34 45.76 47.48
Stage 3 11.22 11.03 11.13

DS 18,167
Stage 4 433 6.59 5.23

Sleep stage R 14.02 27.85 18.65 6,507

<E 2> 9% BF P mY 45E
Precision (%) Recall (%) F1 — score (%) Data Size
Sleep stage W 97.95 97.08 92.52 205,216
LS 85.04 73.27 78.72 67,722
DS 52.69 68.28 59.48 18,167

Sleep stage R 33.60 63.61 43.97 6,507
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selrh. Ee S WA Best Bd 45e @4
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