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Phat hién thoi diém chuyén trang thai tir thirc
sang ngu ¢ nguol truong thanh

Lé Quéc Khai, Binh Thi Ngoc Anh, Tran Hoang Bao, Huynh Quang Linh

Tém tit — Gidc ngi 13 rit quan trong cho sirc
khée ciia con ngwdi. Phan tich bin ghi da ky gidc
nga - Polysomnography (PSG) gilp ta thu dwgc
nhitng théng tin cé gia tri dé danh gia chét luwong
gidc ngi. Nghién ctru xdy dung mdt chwong trinh ty
dong phat hién sy chuyén trang thai tir thirc sang
ngu ¢ nguoi trwedng thanh. Viéc phat hién chinh xac
thoi diém gidc ngi bit diu lin diu tién rit quan
trong dé c6 thé danh gia cAu tric vi thé cia gidc
ngii. Phwong phap dé xuit 12 phan tich bin ghi da
ky gidc ngi cia 30 tinh nguyén vién, sir dung cic
théng tin ciia 1 kénh dién nio két hop véi dién mit
va dién co theo dung chuin American Academy of
Sleep Medicine (AASM) méi nhat. Thut toan tap
trung phén tich tw dong chinh xac theo tirng gidy
cho mdi epoch. Két qua thu dwgc theo 2 cip do:
nhan biét va théng ké cic epoch xdy ra sw chuyén
trang thai va thoi diém chinh xac xdy ra sw dich
chuyén nay. Véi dd chinh xdc hon 85% cho thiy
mirc dd kha thi dé dwa ra nhitng cianh bao kip thoi
ngay khi cé sw chuyén trang thai. Cach tiép can nay
mé ra nhitng huéng tng dung dé phat trién cac hé
théng canh bao theo thoi gian thuc: trang thai ngi
gét, budn nga khi 1ai xe, khi 1am viéc, khio sat sw
dap wng ciia nao bo véi cac kich thich bén ngoai
nhim giam khoang thoi gian sleep latency.

Tir khéa — thoi diém chuyén trang thai tir thire
sang ngu — sleep onset, PSG, cau tric vi thé, AASM.
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1 GIOI THIEU

Giéc ngl 1a giai doan nghi ngoi cta hau hét
cac loai sinh vat. N6 chinh 1a nhu cau sinh ly
clia co thé sinh vat. Trung binh con ngudi danh ra
1/3 thoi gian cudce doi dé ngu. Gide ngi bao gdm
ngu sinh 1y va ngu do tac dung khong sinh 1y 1€n
co thé [1].

Sau 24 gio thire lién tyc thi cac hoat dong trao
ddi chat & ndo ngudi s& bi giam nghiém trong.
Giic ngu gitip bao vé cac té bao than kinh khong
bi suy kiét vi hoat dong lién tyc. Thiéu ngi kéo
dai thuong gdy ra sy bat thuong vé hoat dong tri
ndo va doi khi gay ra nhitng hanh vi khong binh
thuong cia hé than kinh trung wong. Khi bi mat
ngi tir 3 dén 4 ngay lién tyuc ta khong thé chdng
lai con budn ngu, trir khi c6 nhiitng kich thich gay
dau hay kich dong manh. Khi bi mat ngu khoang
60 — 80 gid thi hoat dong tinh than bi suy giam, d&
sinh ra cac rdi loan, a0 giac, m¢t moi. Cac chuc
nang thuc vat theo d6 cling bi bién ddi manh khi
tinh trang nay kéo dai [1, 2].

Giac ngu duge diéu hoa boi bo ndo thong qua 3
qua trinh chinh Ia: nhip sinh hoc, qua trinh can
béng ndi moi, sy 1dp lai theo chu ky cia cac hoat
dong ndo bod [3, 4]. Cac nghién ciru v& gidc ngn
cho thy cu thé hon sy tham gia diéu hoa trang
thai thirc — ngti cua nhiéu cdu tric than kinh tir vo
ndo dén hanh nio.

Trong khi ngu, qua timg chu ky tir hanh cau
ndo lai phat ra timg loat xung dong truyén lén
ving tran, va mot sé ving khac cta vo ndo. Chinh
nhitng ludng xung dong nay di gy hung phéan cac
té bao than kinh trong vo ndo, giy ra pha ngi
nhanh, vi thé trén dién nao dd xuét hién cac song
nhanh. Nhu vay, khi ndo & trang thai ngu vo ndo
va cac ludng xung dong hoat hod tir thé ludi 1én
v6 ndo bi trc ché, con cac trung khu ngi chuyén
sang hoat dong. No6i céch khéc, trang thai thuc -
ngu dugc bao dam bdi su td chirc lai hoat dong
clia mot sd cdu trac quan trong 13 vo ndo, thé ludi
than ndo, cic trung khu ngi va ciu tric ¢ hanh
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ndo [1, 2, 5].

Mbi dém, ngudi ta trai qua 2 loai gidc ngi lun
phién nhau tao thanh 1 chu ky bao gém gidc ngi
khong c¢6 chuyén dong mit nhanh (Rapid Eye
Movements — NREM) véi cac giai doan c6 d6 sau
cua giac ngu tang dan ki hiéu lan luot 1a N1, N2,
N3 va gidc ngi ¢6 chuyén dong mét nhanh (Rapid
Eye Movemnts — REM) hay con goi 1a gidc ngi
¢b gidc mo [2, 6]. Mdi chu ky kéo dai khoang 60
dén 90 phut, trong mot dém c6 thé cé tir 4 dén 5
chu ky ngii nhu vy va c6 thé bi gidn doan do thirc
gidc giita dém. Sau mdi 1an bi gian doan gidc ngn
nhu vay thi gidc ngi s& bat du lai tir N1, N2 rdi
moi di sau tro lai vao gide nga. Néu bj thuc gidc
nhiéu lan trong dém s& gay anh hudng rat 16n dén
chét luong gidc ngu tir d6 kéo theo nhidu hé qua
khong tot 1én suc khée [7].

Phén tich cdu triic dai thé cua giic ngu giup
danh gla dién bién cac trang thai cua glac ngu
trong sut 1 dém. V& dugc biéu do gidc ngi —
hypnogram va qua dé cho phép phat hién cac rdi
loan chinh vé gidc ngii. Tuy nhien dé nghien cliu
nhiing bleu hién benh ly cua gidc ngu, can phéan
tich mot s0 thong s0 Vl cAu tric” cua glac ngu.
Vé phén nay, chung ta can quan tdm dén hai hinh
anh dic biét cua dién ndo dd do6 la: hién tugng vi
thirc tinh (arousal) va hinh anh bién d6i dién nio
¢6 chu ky (CAP: Cyclic Altemanting Pattem).

Thoi diém chuyén trang thai tir thirc sang ngi —
Sleep Onset (SO) 1a mot thong sé c6 ¥ nghia quan
trong trong “vi cdu trac” cia gidc ngi gitp dinh
lwong chat luong va s lugng cua gide nga. Thong
tin vé SO c6 thé dugc sir dung dé tinh toan, xac
dinh va phan tich nhiéu thong s6 khac lién quan
dén gidc ngl nhu thoi gian dé roi vao giai doan
gidc ngu dau tién — Sleep Onset Latency (SOL),
mirc d hiéu qua cta gidc ngii — Sleep Efficiency
(SE — ty 18 thoi gian ngu so véi tong thoi gian
nam trén giuong), tong thoi gian thic — Total
Wake Time (TWT), tong thoi gian nga — Total
Sleep Time (TST) . Theo AASM thi céc thong
sO nay gitp ich rat nhleu trong phéan tich, dinh
luong va danh gia gidc ngu [8].

Sleep Onset 1a thdi diém chuyén giao tir trang
thai thirc tinh sang trang thai gidc ngi N1. Dinh
nghia chinh xac cua su khoi dau cua gidc ngi
(SO) 1a mot dé tai dwoc tranh ludn rat nhiéu, boi
vi rat kho dé xac dinh chinh xac 100% thoi diém
SO va ciing c6 rat nhiéu cach thirc khac nhau dé
xac dinh. P c6 nhiéu nghién ciru trude day nhu
sir dung tin hidu tim phéi dé x4c dinh trang thai
chuyén pha thirc — nga [9, 10, 11], khao st sy
budn ngii theo thoi gian thyc cua tai xé khi 14i xe

bang phuong phap Chaos va kiém dinh théng ké
[12], sit dung céc thiét bi ngoai vi dé khao sat
chuyén pha tir thirc sang nga theo thoi gian thuc
[13, 14, 15].

Do do6, qua trinh xac dinh SO trong nghién ctu
nay dugc xay dung trén co so sit dung thong tin
trong su thay d6i ciia 2 kénh tin hiéu EEG va
EOG. Céc nghién ctru di trude vé SO dimng lai ¢
viéc tim ra 30 glay (1 epoch) nao trén toan ban gh1
dién ndo 1a thoi diém chuyén tir thirc sang ngi. Ke
thtra t1ep trén cac nghién cuu da dugc thuc hién vé
phén loai ciu tric gidc ngi, nghién ctru nay di sau
vao xac dinh cu thé thoi diém SO dua trén tin hiéu
dién ndo két hop dién mét va chi ra cu thé chinh
xac thoi gian chuyén trong epoch di duoc xéac
dinh bang cac phuong phap trong cic nghién ctru
trudce.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong phap thu nhan dit liéu va phan logi

Viéc phan loai trang thai trong nghién ctru nay
dugc tién hanh trén ban ghi da ky gidc ngu dang
offline — tire 1a thuc hién trén dit liéu sau khi két
thiic qua trinh thu nhan. Dit liéu str dung dé phan
loai dugc léy tr 2 bo chinh:

- D@ liéu thyc nghiém thu tir thiét bi ghi dién
ndo Nicolet One v32 cua hang Natus — Care
Fussion — My (s6 lugng: 15 méu).

- Dit liéu thyc nghiém thu tir thiét bi Alice 5
Sleepware cua hang Respironics — Philips — Ha
Lan (s6 lugng: 15 mau).

Céc dién cuc EEG va EOG duogc st dung theo
dung chuin AASM trong do da ky gidc ngu: F4,
C4, 02, ROC (Right EOG) va LOC (Left EOG);
Al, A2 doéng vai tro 1a dién cuc tham khao; thém
dién cuc tran F3, C3, O1 tao ra cac chuyén dao bd
sung gitip phat hién céc thay ddi, sai léch trong
sudt thoi gian ngu, hd trg cho cac dao trmh chinh.
Do d6, cac kénh dir liéu thu dugc bao gom. F4,
C4, 02, ROC, LOC, F3, C3,01, Al va A2.

Qua trinh thuc nghiém duoc thyc hién vao budi
t6i tai phong thi nghiém do dién nido. Cac dbi
tuong duge moi dé thyc hién tien hanh 14y mau
nam trong d6 tudi tir 18 — 25 tudi, strc khoe binh
thuong va khong co bt ky tién xir nao ve cac
bénh ly than kinh, dic biét 1a cac bénh ly vé glac
ngi. Cac dbi twong khao sat dugc yéu cau phai
tuan thu cac yeu cau trude khi do: phai ngi di (it
nhit 1a tir 6 dén 7 gid) vao dém trlroc ngay do,
khong c6 bét ky ddu hidu mét moi ué oai nao do
viéc thiéu ngu trudc do; khong duoc st dung bét
ky chat kich thich nao nhu ca phé, nuéc tang luc
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hay céc loai thudc co lién quan trudc ngay va
trong ngay thuc hién thi nghiém; mdi di tuong s&
dugc tién hanh do trong it nhit 6 tiéng. Dir liéu
thu dugc sé duge dua vao qua trinh xtr 1y va phan
loai, toan bo dir lidu dau vao dé xir Iy bing Matlab
déu 1a dir liéu tho. Két thiic qua trinh s& ¢6 sy so
sanh gifra cong cu tinh toan ty 1€ nang luong cac
song c6 sin trong thiét bi do va phan loai duoc
thuc hién boi thuat toan dé kiém chimg mirc do
chinh x&c cua phuong phap. Nhu vay dir li¢u thd
ban dau s& qua 2 budc xir Iy chinh d6 1a tién xu ly
va quy trinh phan loai trang thai thirc — ngu.
2.2 Tién xit Iy tin hiéu

Loc tin hiéu sw dung phwong phap FFT

Qué trinh xtr Iy dugc tién hanh nhu sau: phan
tich Fourier cho ca 2 kénh tin hiéu C4 — Al cua
EEG va ROC cua EOG bing cach st dung bién
d6i FFT [3] d¢é cat lay dai tan s6 0.5 — 35 Hz d6i
véi tin hiéu EEG va 0.5 — 30 Hz di v6i tin hi¢u
EOG trong dai tan sb cia tin hiéu da bién d6i. Hai
dai tan sb néu trén 1a dai tin co ban can thiét va
thé hién ddy du nhat cac dic diém co ban nhit cua
chc trang thai gidc ngi; ddng thoi v6i ndi dung
clia nghién ctru thi dai tan nay hoan toan dap g
dugc yéu cau dau ra. Két qua thu duoc 1a ning
lwong phd phan b theo tan sé da cat [17, 18, 19].

Sau khi cit lay dai tan s can thiét thi tién hanh
bién ddi FFT nguoc dé tai tao lai tin hiéu. Tin
hiéu nay sau khi cét s& chi chira cac thong tin can
thiét va duge st dung dé dua vao loc thong cao
mot 1an nita dé loai boé nhidu do céc tan sb thép
khong mong mudn khac gay ra [20].

Loc nhiéu tan sé thap ding bé loc théng cao
IR

Ap dung bd loc théng cao IIR véi tan sb cit =
0.5 Hz nhiam loai bé thanh phan nhidu tan sb thip
cua cac tin hiéu dién sinh hoc va loc nhidu
baseline. Qua trinh nay Ia can thiét dé co thé phan
biét duoc nhidu va xac dinh dugc cac song tan s6
thap c6 mit trong mién dit liéu dang xét, dac biét
1a cac song cham cua tin hi€u EEG c6 tan s dudi
4 Hz.

2.3 Xdc dinh thoi diém chuyén trang thdi —
Onset

No§i dung chinh cta nghién clru tap trung vao
viée xac dinh thoi diém chuyén trang thai thirc —
ngii — SO trong ciu tric dai thé cua gidc ngn
thong qua tin hiéu EEG va EOG; tir d6 c6 thé phat
trién 1én viéc phan loai thirc — ngu trong subt 1
dem giap nang cao d¢ chinh xac trong phan loai
cAu triic gidc ngu hay nhan dién céc thay d6i, cac

Sleep

trang thai trong sudt giac ngi [19].

Viéc phan loai trang thai theo epochs st dung
két hop thong tin tir 2 kénh tin hiéu EEG (C4 —
Al) va EOG (ROC — Al). Dya trén sy thay doi
céc dic trung ctia tin hi¢u thé hién thong qua gia
trj phd ning lugng, ta tién hanh phan loai trang
thai theo tirng epoch 30s.

Khi chuyén trang thai song Alpha bét dau phan
manh va thay vao d6 la cac hoat dong song cham
ndi trdi, phd bién nhat 1a song Theta c6 tan s6 4 —
7 Hz; va song Theta chiém wu thé vuot troi hon
han so véi song Alpha, hon 50% epoch. Viéc xir
1y nhan dang s& duoc thuc hién trén phd ning
luong cua tin hiéu sau khi duoc chuyén ddi
Fourier bang phép bién ddi Fourier nhanh (Fast
Fourier Transform — FFT) [4, 16, 18]. Cac ty s
nang luong duoc thanh 1ap theo cong thirc téng
quat:

fmax

PSi = 3. PS(f) 1)
fmm
high g f
PSR(f) = 2, S 2
PS

total

Tin hiéu EOG bét dau cham dan, chuyén dong
clia mét c¢6 thé khong dong bo ma thuong bién
mat trong vong vai phut ctia nhitng thay d6i EEG
mo ta tiép theo. Pic trung cua thoi diém chuyén
trang thai 1a mat chuyén dong cham dan, chuyén
dong cham cia mit — Slow Eye Movement
(SEM), nam trong dai tan sé 1,5 — 6 Hz. Gia tri
phd ning luong luc nay dugc xét 1a nga néu 1a 16n
hon 50% tong ning lwong cua epoch, nguoc lai
thi 1a thire [16, 20].

Két hop cac thong tin vé tin hiéu EEG va EOG
da c6 tién hanh qué trinh thyc hién phan loai. Ta
¢6 thé hinh dung so bd qué trinh phan loai theo so
dd khdi sau:

Ngu
(Sleep — N1)

Hinh 1. So d6 khdi quy trinh phén loai trang thai theo timg
epochs.

Tin hi¢u da
qua tién x Iy
(C4-Alva
ROC-A1)

o < 50% epoch
SEM > 50% epoch
foand = [2 — 7 Hz] >
50% epoch

Sau khi d@ xac dinh va phan loai theo tung
epochs thi thyc hién viéc xac dinh cu thé thoi
diém chuyén trang thai — Sleep Onset.

Dura trén két qua phan loai trang thai giic ngu &
budc trude d6, lay ra doan dir liéu gdm 2 epoch
lién tiép & 2 trang thai Wake va Sleep.
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60s/2epochs

C4-Al: ROC-
Al

Sai theta
=X
alpha

Bring

DPanh diu thoi Két  thac

Thue diém SO qua trinh

Hinh 2. So d6 khédi quy trinh x4c dinh SO

Quét 1an lugt 10s mdi 1an, mdi lan chuyén doan
Is sang doan ké, xét gia tri nang luong dua trén
phé FFT, khi gia tri cua x dat dén ngudng (xac
dinh thong qua qua trinh thyc nghiém trén nhidu
mau) thi két luan 1a thoi diém SO va két thuc quéa
trinh, néu khong thi van con & trang thai Wake va
qua trinh van duoc tiép tuc. Va sau khi két thuc
toan by qua trinh ta s& thu dugc dang dd thi
hypnogram thé hién 2 ngudng trang thai thic —
ngti theo thoi gian (ngay thoi diém chuyén tir thirc
sang ngu dau tién), co xac dinh cy thé thoi diém
chuyén SO.

3 KET QUA VA THAO LUAN

Két qua tién xir 1y, tin hiéu
Két qua sau khi tien hanh cat lay dit liéu

(PSGOOZ NTMN):

raw data

W

filtorod data

Hinh 3. Tin hiéu trudc va sau FFT cit liy dai tin sb

So d6 khdi quy trinh phan loai trang thai theo
epochs

Tin hiéu chua qua xtt Iy c6 nhiéu 50 Hz va cic
nhiéu tan sé thap rat 16n. Véi dir liéu bi nhidu nhu
vay, khong thé tién hanh phan tich dé nhan biét
céac dac trung cua tung trang thai. Thay vi st dung
bd loc Notch dé loc nhiéu ngudn thi nghién ctru
nay st dung phuong phap cit liy dai tin so tir
bién d6i FFT trén dai tan 6 0,5 — 45 Hz.

. FFT raw data

Powe

Hinh 4. Phé nang lugng trude va sau FFT ct ldy dai tan s6

Frequency (Hz

Sau khi tién hanh cat Iy tin hiéu, s& tién hanh
loai bo cac thanh phan nhiéu tan sé thap (< 0,5
Hz) va nhiéu baseline.

3.1 Két qua budc xdc dinh thoi diém cu thé

Ta tiép tuc qua trinh phan loai & budc tiép theo
nhu so d6 da d¢ cap: xac dinh thoi diém cu thé
theo thoi gian. Dudi day 1a két qua nhan biét theo
thoi gian:

Stmge Trend Graph

Hinh 5. Két qué xdc dinh cu thé

Theo nhu két qua ¢ trén ta thiy thoi diém
chuyén trang thai cu thé khi xét theo thoi gian xay
ra sdm hon so véi viéc xac dinh theo epoch 30s.
Két qua nay cho phép xac dinh chinh xac cac giai
doan trong viéc phan loai trang thai gidc ngu. Tir
d6 mé ra kha nang Gmg dung két qua trén vao viéc
phén tich dir li¢u theo thoi gian thyc.

Tin hiéu tai thoi diém chuyén duoc vE lai trén
khdi Waveforms/Spectrum ciia chuong trinh ciing
tin hiéu quan sat trén cira s chuong trinh EEG
Viewer (Hinh 6). Nhin trén db thi c6 thé thay tin
hiéu bit dau gidn dan ra, séng Alpha giam va mat
di dan cho dén thoi diém chuyén trang thai, thay
vao song Alpha la cac song cham hon (2 — 7 Hz).

Waveforms/Spectrum caat
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Hinh 6. Tin hi¢u tren cira s6 chuong trinh va ctra s6 EEG
Viewer

Theo nhu két qua & trén thi chuong trinh hoan
toan xac dinh dugc thoi diém chuyén trang thai tir
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thirc sang ngu.
Keét qua xac dinh thoi diém SO:

stape Trend Graph
W ‘1 J7
sf .

Hinh 7. Két qué xdc dinh SO

¥ ~y
tha "““N""\‘+~”v'*¢f§;ww«~”¢)j€,;§-ﬁwf#u"mw’y‘»‘/\M‘w’*v”.-,ww!/'(\“'w«a
P S MR A2 4

Hinh 8. Két qua x4c dinh trén EEG Vierwer st dung cong cu
cua thiét bi

O dbi tuong nay c6 sy chuyén dong co, thay
d6i vi tri trong qué trinh thuc nghiém nén ta quan
sat thay nhiu trén tin hiéu.

Theo nhu ta théy thi khi xac dinh theo epoch,
bude chuyén dugc xac dinh & phut thir 2 sau khi
¢6 chuyén dong. Két qua nay hoan toan chinh xéac
theo 1y thuyét da néi truée d6 vé sy nhiéu co xay
ra: epoch v6i mot chuyén dong co thé 16n, nhung
khong c6 song Alpha xac dang hodc khong xac
dinh dugc cd sy hién dién cia séng Alpha hay
khong, ding ngay canh va theo epoch cua giai
doan thuc tinh thi duwgc ghi nhu giai doan thuc
tinh.

Chuyén dén bude xdc dinh thdi diém cu thé thi
két qua dat duoc ¢ thoi diém 1 phat 53 gidy (tirc
gidy thu 113). Trong khi chuong trinh EEG
Viewer lai cho két qua vao thoi diém 1 phat 55
gidy (tirc gidy thir 115). Chénh léch giira hai két
qua lac nay 1a 2 gidy, 2 két qua cho thoi diém kha
gan nhau.

Két qua tong quan dwoc minh hoa qua Bang 1.
Két qua phan tich cua nghién ctru duge so sanh
v6i cac két qua xur 1y ty dong cua cac phdn mém
tich hop sin c6 trong may do da ky gidc ngii ma
nhom tac gia dang su dung. Bén canh do, cac thoi
diém chuyén trang thai con dwoc danh gia khach
quan va doc 1ap bdi nhom cac bac si chuyén khoa
vé gidc ngi. Két qua budc dau cho thay co su sai
léch nhat dinh gitta viéc xac dinh chinh xac thoi
diém chuyén trang thai tir thuc sang ngi; tuy
nhién, v&i sy danh gia dya vao cac tiéu chuin quy
udc cho thiy két qua phan tich 1a hoan toan co
kha niang Gmg dung dé du bao su budn ngi theo
thoi gian thyce phuc vu cho cac muyc dich canh bao
som.

BANG |

KET QUA XAC PINH THOI BPIEM CU THE CHUYEN TRANG THAI
TU THUC SANG NGU (SLEEP ONSET — SO)

Maudir | (1) 2 3) Po | Po | Po
lidu Két Két | Két | léch | léch | chinh
qua qua | qua [()- | |(1)- | xéac

phén phan | phan | (2)] | ()|
tich loai tich
trong tu cua
nghién | dong | bac
clru bing | si(s)
(s) phin
theo
may
(©)
PSG001 666 660 664 +6 +4 93%
PSG002 | 113 115 | 113 | -3 -3 100%
PSG003 | 1258 1260 | 1255 | -2 -5 90%
A001 4408 4400 | 4404 | +8 +4 87%
A002 3367 3660 | 3364 | +7 +4 90%
A003 446 480 | 446 | -4 -2 93%

3.2 Thiét ké giao dién nguoi ding

Sau khi xay dung cac budc phan loai & chuong
trén s& tién hanh thiét ké giao dién nguoi dung.
Giao dién ciing s& duoc xay dung theo 3 khi co
ban bam sat cac budc xir 1y nén trén.

Khdi thtr nhat: cac cong cu thao tac cho ngudi
dung nhu nhap dit liéu, di chuyén do thi, phong
to, thu nho, 1y toa do, luu thong tin da xir 1y.

Khdi thtr hai: Trend Graph. La d6 thi chira noi
dung chinh cta nghién ciru: so d6 phéan loai trang
thai thirc — ng tai thoi diém SO. Cac bude xir ly
loc tin hi€u cling nhu phan loai s€ dugc tich hop
vao chung trong khdi nay thong qua nit an Trend.
Bén canh d6 ciing ¢ vi tri cho hién thi thong tin
ngudi do cing mé sé bénh nhan.

Khéi thir ba: Waveforms/Spectrum. Khéi nay
gitp nguoi st dung c6 thé xem dugce dang song
tin hiéu ciing nhu phd ning lugng theo doan tin
hiéu & thoi gian cu thé tuy lya chon. Nguoi st
dung ciling cé thé lya chon duoc kénh tin hiéu
muén quan sat: EEG hodc EOG. Bén canh do6 co
them nut Clear gitp xo6a di dit li¢u cii trude khi
chay chuong trinh phan loai cho mét dir li€u khac.

P - =
SLEEP ONSET DETECTION

Trend Graph

HO

Waveforms/Spectrum

Hinh 9. Cira s6 chinh ciia chwong trinh.

Chirc ning cua cac khdi trén cira s

- Khéi Trend Graph 1a noi hién thi két qua phan
loai thoi diém chuyén trang thai. Bén canh do
thong tin vé tén bénh nhan, mé s6 bénh nhan cling
s& hién thi bén canh.
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- Khéi Waveform/Spectrum 1a khdi hién thi
dang séng va phd ning luong cta tin hiéu theo
thoi gian. Nguoi ding c6 thé linh hoat trong viée
lwa chon hién thi: lya chon kénh tin hiéu mudn
quan sat (kénh C4-Al d6i véi tin hiéu EEG va
ROC-A1 d6i véi tin hiéu EOG) ciing nhu khoang
thoi gian mudn xem va tin hiéu hay phd ning
luong.

4 KET LUAN

Viéc x4c dinh thoi diém chuyén trang thai tir
thirc sang ngu gip nang cao hon tinh chinh xac
vé thoi diém cu thé trong phan loai cau triic giic
ngti va ¢6 ¥ nghia kha 16n gitp tién xa hon trong
phén loai, xtr 1y di li¢u theo thoi gian thuc giup
ich cho nhiéu nghién ctru khac str dung tin higu
dién ndo theo thoi gian thyc.

Két qua dat dwoc nhu trén kha kha quan trong
phén loai tyr ddng trang thai thirc — ngl, mo ra kha
ning thay thé phuong phap phan loai truyén théng
cling nhu trong xtr 1y phan loai theo thoi gian thyc
gitip ich cho nhiéu nghién ctru khac khéng chi
trong nghién ctru gidc ngu hay cac rdi loan gidc
ngu.

Nhu vay chuong trinh vira xtr Iy xac dinh thoi
diém chuyén trang thai vira gitp ngudi ding dé
dang trong viéc ty kiém tra, doc lai tin hiéu & thoi
diém mong mudn.
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Lé Quéc Khai tét nghiép dai hoc nam 2011 va
thac si ndm 2013 véi chuyén nganh Vat ly ky
thuat y sinh, tai Pai hoc Bach Khoa, PHQG-
HCM. Hién tai dang la nghién ctru sinh nganh Vat
ly k¥ thudt y sinh, 13 nghién ctru vién B mon Vit
1y k¥ thuat y sinh, Khoa Khoa hoc Ung dung, Dai
hoc Bach Khoa, PHQG-HCM. Chuyén mon 1a xt&
ly tin hi€u y sinh hoc va cac nghién ctru lién quan
dén gidc ngu va cac bénh 1y trong khi ngi.

Pinh Thi Ngoc Anh nhan bang tot nghiép dai hoc
chuyén nganh Vat ly k¥ thudt y sinh nam 2017,
Pai hoc Bach Khoa, PHQG-HCM. Hién dang la
nghién ciru sinh tai Han Qudc. C6 chuyén mén vé
xtr 1y tin hiéu gidc ngu va cac hoat dong ndo bo.
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Tran Hoang Bio nhan bang tot nghiép dai hoc
chuyén nganh Vat ly ky thuat y sinh nam 2015,
Pai hoc Bach Khoa, PHQG-HCM. C6 chuyén
moén vé xir Iy tin hi¢u dién ndo di dong dé phat
trién cac ung dung diéu khién thiét bi ngoai vi va
nhan dang cam xtic cia con nguodi.

Huynh Quang Linh hién 1a Truéng Khoa Khoa
hoc Ung dung, Pai hoc Bach Khoa, DPHQG-

HCM. Tac gia c6 chuyén mén vé cac linh vuc
nghién ctru: m6é phong va mo hinh hoa su lan
truyén clia cac birc xa ion hoa, ctia photon qua vt
chat, diéu khién hoc y sinh hoc, phan cuc, quang
hoc va cac nghién ctru ung dung: xtr 1y tin hi¢u y
sinh (ECG, PSG, EEG...), xtr 1y hinh anh y sinh
hoc, va thiét bi y sinh hoc...

Automatic detection of sleep onset
In healthy adults

Le Quoc Khai, Dinh Thi Ngoc Anh, Tran Hoang Bao, Huynh Quang Linh

Abstract — Sleep is very important for the health. Analyzing the polysomnography (PSG) helps us get valuable
information to assess the quality of sleep. In this work, we develop a program to automatically detect the transition
from wakefulness to sleep in adults. The accurate detection of the point of sleep onset occurs in the first time is
useful for assessing the micro-structure of sleep. The proposed method is analyzed polysomnography of 30 healthy
volunteers, using data of one channel Electroencephalography, Electrooculography and chin Electromyography.
The algorithm automatically analyzes every second according to American Academy of Sleep Medicine (AASM)
standards with the latest version. The results obtained under two levels: identify and list the epoch occurred the
transition, and exact the time of the shift occurred. With more than 85% in accuracy, the study shows the feasibility
to provide timely warning. This approach opens up developing a system in real-time warning: doze off in student,
drowsiness, sleepiness when driving or working. It helps us to examine the brain's response to external stimuli to

reduce the time of sleep latency.

Index Terms — sleep onset, PSG, micro-structure, AASM.



