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3. MR I BOM ZER 2 i i ) MR HRCIR A 3 A h IS MR DR AR DN 7V , B AEAE T, Pk iR 4 P
BPEA S TH R R RE R T A

1< v P i
sampen _thre=—"> sampen_val, +— (> sampen_val} = sampen _val,)
ns n

fi4=] L i=1

sampen_vali=sampen (y [p_start:p_end])
p_start= (i-1) *time_length*fs+1
p_end=t_start+time length*fs—1
p_end<<T ¢ fs
o, Herfrsampen_thre AREARBIE , sampen_val i AREAR A5 55 1 MEA I REA
14, sampen SR IEEAR 12 5, Hdm Ay [p_start:p_end] NWHAE Ty /£ Hp_start iU
B p_end i NIERIF ), time_leng tho it SEAR AR B RN REA R I T K BE , £s L A5
T HERREZ, TRITIG RS 5 5 B 8], v BOE 4.
4 R BUM ZER 3P ik A BENRCIR A& 23 A th i MR AL 0 5 v, HASARAE T, i 2 8
BRI
_ sampen _val, —u

X, : d=1..,0
o

Hr,u= lZsampen val, o= \/l(Zsampen-“valf = sampen _val,)
= n

i=1 , i=L i-1
X=v
D(x) ='|”r 1
=2z
P KRR AR & RN AR E S XD BN TTR, © (0 RIARPRHE LS 710 B
EIRR Y, P (X<x) TR ARSI AR & X 1 HUE AN T x R
5 MR A8 BRI HE 3R 4 Fir ok 1) B BRCIR 25 43 B v I MROIR A R I U7 2, HOARREAE T, Irak T =
300s,time_length=30s,v=2.58,
6. R Y5 BRI EE R 1 25— T ot 1) B ARCIR 25 23 M Hh i MR A A D U7 V2, HURRAEAE T
AT -
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8. MRHE AU ZER T P (1 B MR A 73 A h G RS N V% , FLRF R AE T, ik it S
BN AR HLAE S BRI R B R P 2 B 0 R4

a3 T SR AR S O AR T B T A R S X S AR D AR o S
T

ared,, :Z(pmax —pz)

=1
i
ar@ad‘own = Z (Z)i - pnﬁil‘-)
i=1
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C v o E s TS
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blinkts=vertexright—vertexiert,

=1
=right max loca vertex,, =left max loca if blink,, ., =-1

direction
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FERRCRZS 2 A p BB IR TSI MG BRI R R

B GuE
[0001]  ZRT5 98 e Al IR UG 5 AR A, 5 ) A2 0 B — R MRCIRAS 20 rh s MRS
B RS

BRREAR

[0002]  E R b L&A — Lol B 28 s AT 4 W AATTNE , R4 BOREAR , L3 & H P
Y AR 5 & o BEEFRCIR S 20 A A B s 2% 17 i P I S o &= 1) B 2 B i AE G R v, 75 2
X P B AR AS BEAT R il , DAAE B T8 F 7 22 T8 BR G AL B 5 IR AS SR J5 4 RE 8 JHEAT A BZ ()
TS it

[0003] % FHEARE (Polysomnography ,PSG) , SCFRHE AR Mi L I, & H il PR b Fi-TREHI 12
W 43 BT 1) AR AR o 22 AR 1 R FH 22 P AR i AR A T B RIS AT 43 A, 7E IR SRR B 5
o F, A2 T A0 7 5 R IO L 4 R T g« 83 (1-3Hz) , 09 (4-THz) , ¢ (8-12Hz) , Btk (14-
30Hz) B A2 AR P o MR HE AN [R) 75 712 1 T o, o DR BRAI2 BDAFAE L B 1 VS R BL A AT , BRI 7] DA
SR AEIR R BhEER (No Rapid Eye Movement Sleep,NREM sleep) FIHR R BHEER (Rapid
Eye Movement Sleep,REM sleep) J&HH . H A AEHR Pz HEAR M AT A 43 A4 8B : ST (584
T MR 2 HEAR < 18] B I VE R B 5 S2HA GRIERT BY) , S3HH (h SEIR FEREAR) , SA A GAREE ) -
[0004]  —fABOUR AR IR 2 7 AL T ROIRAS , 2l i R A i L SR A E AN B 15 5 (6
WEAREL O AT B~ B M B A B AR VIR 75 MEIRAS IR IR A B A (43 8 288) SRon fivi fL A5 5
AT AR ) 5 3 TR AR IR A3 A e M) FH G Al N (40 ok v 8 3R AT DI 3 R R AR AR, H R T i el
&5 B N PEAR 5, JF FLIG R ) 58 AR 95 (IR R 0], O i N 2RI 145 5
KA IR 23 48 A8 G 5 B 40, AT -5 BB IR A A I R v 125 5 52 B T4 52, HfE A
HEE A U P IR IR S , 25 5 5 B0 BORERR TR AT R R B T IS i, 52 A
HEE R 5T = o

LA

[0005] 5T, 45 05 T L I A, SR R R A4 B o AR 5K Ty 45 1
4, A BLHE B TR 35 (0T R AS A A B MR IR R A I B0 ME B .

[0006]  —FHIENRARAS 55T LR AT W12, I

[0007) 2 i PRI B , A P 10 S e 355

[0008] TSI i 15 5 HEAT NS , AR L IR B RECHEAT 5 8 T
CEITICES

100091 ST i 2 5 RE A, 45 1% RE A G 15 0 RE AR L9 17 L
[0010] 45 7t BE AR T BE AR (1, W12 PP 24 4 TR

00111 —FENARAS BT LR A IR S, I

[0012]  iFy 3 3 SRS, FHIT 75 PP FFAANE AR T , SR PR S o £
10013)  {GATHf5 % R e, LTk Tk S ok 15 5 AT A A OF R W A3
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/N RBOHAT R 5 EEARIMNBEE

[0014]  FEARSEL BOARER , FT o S i A5 5 IR AS AR, R IR AN A 5 TG TH S
A ERME AT LB

[0015] MR A PR B, F T35 IR RE ARG KT ik AR A B AR, DA 5 Y™ =4 iy Ak
TIBRRE .

[0016] b IHE AR A& 7 B h s RO A I VA A R Gt 48 HL P T I B IR I R S, SRR
J S A S BEAT ANEC A B AR B I A5 5 T S L (E 5 ARSI S5
Fe vt SRR A AR B AR HEAT LU B, AEREA R R T AR AR BB 52 HE P e Ak TS BRI A
27 5 AT LAAE HL PR TR A5 0 e A il 2D A1 5T P00 7 DR A5 A I 45 AR 1 2, B
AEBAIIRSE U Y ™ 75 BRIRES , A7 ROt B e i BB AR PR 2R

Bff 15 BA

[0017] B 1 A—ANSE i 5 (A E AR IR A 20 B h i BEIR ASAG I VA R T2 I
[0018] [ 242 — B LI 37 Aol B ) T L A5 5 IR FL A5 5 R T I

[0019] &35 THR H A5 S A IS BRI R

[0020] (&4 B)E 1 WHR LS S B0 I BUR B

[0021] &I 5 A I B HEZ IR V5 B 1 45 SRR = K

[0022]  [&]6—ASLHtE IR REARCIRZS 3B RIS BEIRESR R A g 2 B

BAIERAR

[0023] "I [1 &5 G B 1] o8] 3 A B P R RS ER 45 0 B v 7 IR A A I 7 V6 A R 3 1) S8 Tt A1
[0024] S 1R, B 1A SEHE B 1 B ARCIR 285 43 B v 37 IR A G 0 v i RE I
(R

[0025]  JDES10, 78 H P A REAR I F2 J5 , SRAE A 7 0 SER i FEL A 55

[0026] 1B BR A, AT DA AR P 3R AT Sl B G S R IR 2 3 A o, ZE B IR ) - 2 T TR
RRAS T, FREEXS FH 3047 I e 45 5 R A, adacd FH P DU 380 50 Mo R A I8 2%, R4 FH P FE B
RIS R = A S 5 .

[0027]  fERAEMNHL(E SIS, AT LA BA30s N —WiEAT R4 , J B0 BRI A5 5 AT A A ik
H,

[0028]  AERS20 , %of ik S fii L {5 5 BEAT /N4y i, R AR AR 1 e AIRAUBL 1) /N SRk AT
e SRR RS

[0029] Sy y dek s s AR A5 1 TR RN OREE M5 5 U RS B, ANERUCAN B b3 I (5
GRAT AR TR TR, AT LAk PRO S K R IR (0~8Hz) HEAT /INBC A AN E 42
[0030]  fEI,, i S 0 i L AR 5 BEAT /N A S I AR 108 GBI /N B 2R 25 o S i L {5
T R TR TTE, T LR PR (= BEA-THz) A R 4T S, BP0 ~8Hz.

[0031]  AERS30, vH 5 Pk i B A5 5 IR ARE AR , B AL A 5 TG v S5 I AR AR I8 R 3k AT
bb %

[0032] A I ] FP 2 52 4 FE ) — Bh RS &, 432 B0 FH T R A 0 o o £ REE IR ) 34
[RI6ANB B, TE MR B I L {5 5 B A B v AR R R FE o P 15 5 R AR AR R ) R/ ke
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AT F P A 15 I8 BRSO FEA R, 5 LS 5 R AR R 3 AT EL 3

[0033] 320 (1), 78 LR LG T o, A5 AN 005 R0 EL 1 e Bt & 22 OC J (1) — R o £ H Al
SR RS DU <5 77 T 15 B 30 0 , H AN G A AR RENRIRAS 2 Fr e X TS BRI AE 6 ) 5
[0034]  7E—ANSERt g, AT LR T J7iE v B A RS R A, B4

[0035] (1) MIFEERAEINHLAS ' Ja , FRELACE I TR) A I I LA 5

[0036]  — A& LT , 35 R B A RS B9 NHERS (8] A 10~ 15434%F , 7557 R /% By N\ B i 18] 5
T oYa%, Rk, 75 P SE AT R RIRES T A6 KA P IG5 5, i BLUCREFF UG R EE
Ja R — T B T BN, P A T IS MRS, 1B 9 S 1], A PR 3 8 1 B 1) B 300
> (5481 , BRI UG R AR I FL 15 5 )5 1 30070 P R 2 4 0T i IR 5

[0037] [k, it B DR, AR IR F P IS BRIRAS T, R A I B 1) Py SR AR 19 FH - 1 i i
B STt EEARR.

[0038]  (2) ¥ & E I [A] N IR I L1555 3 B 22 MRS, 3 9 ok R & AN IR 15 5 R AR T A
AL AFBIREA RIS

[0039] 7 thadt F v, B R 30 s Jy— it SR AE 30040 I L A5 5 #EAT AL 3R, IR A X 547 10
ANFEA, B A PA S A 1O EE AR I REA R EE A

[0040]  (3) R4 IR AR AL & v SR AR ARG BRI AE 5

[0041]  FESAysia sl , A A R E R TH A AT AT

1 Vo e _
[0042] sampen thre=— Z sampen _val, +— (Z sampen_val — Z sampen _val,)
" ;

A8 =% =] =1

[0043]  sampen_vali=sampen (y [p_start:p_end])
[0044] p start= (i-1)*time_length*fs+1
[0045] p end=t_start+time length*fs-1
[0046] p end<T = fs
[0047] X, Hodrsampen_thre NFEARRSHE , sampen_vali AFEARRIE S HEINFERM
FEAN , sampen N SRAEA MG 38 5, Hf Ay [p_start:p_end] M55 y/E%p_start &
FUER Hp_end s N IERIFSY, time leng th A vt LA B RFAEA N TG E , £
HL15 5 R AR Z, TN H G R AN (5 5 o BB I 8], v E 40
[0048] /& FRTHHE 7R, S Hv W HUE AR H 2, @1 S 5 n] DU dil R AR 2R
I, 8 T SR ER AR, X TS B v EUE AT LU S a0 s A
(00491 {BCi T M By B I PO AR AR 1) B B X AN AR HE IE 2570, R X BB iU R IR Y -

sampen _val, —u

[0050] X, = =10
O

=1 i=1

[0051]  H,u= 1 Z sampen _val, o= J;(Z;Sampm— val? - Z sampen _val,)

[0052]  JEAY,x=v

10059)  RUEFRAEEAS A1 B E B3+ OCx) = [ mexp(-)de = PX <)

[0054] ol , P (X< x) 227 REAS I 2 A X (10 BN T xR , PR BT A0, AT =
300s, time_length=30s A%, 45 %v=2. 580 , FEAE AL A XIE/N T x 2 ~99.5%

7




CN 106361327 A w Bg B 4/7 T

[0055]  JDBERSA0, 5 BT L AR K T Fr i A A B, T4 5 FH P 22 iy A TR MRS o
[0056] gtk 20 B, 14 0 W B E A AR O TR AS I8 B (EL I S0 P 2 Ak TS RRDIRES , % 18
BTSN B i A5 5 O REA IR B K, 22 T B3R SE A+ 5 A0 R A S i {8 sampen_thre , 7]
FIHEAREASH K T sampen_thre s FL 15 5 FIBT O ATE BERA 7] LAS IR R AR 2 .

[0057] 7% J2: W <2 Jita 91 1 B IR DR 285 0 BT w3 BRDIR A A6 W0 7 7% , 78 22 490 01 P i P15 5 R AT 19
TENER S ISZIG 152 T R I, B R m v e

[0058] T HE— D m ke PHE AR 2, 70 ML 15 5 RE AR bE B A b, A B R R AL T A
TETH A SR £,

[0059]  7E1EH AMIHEAR & B rh , B2 IR & G e B A A 10— NG 30, B THZ IRAT IR F 5 5
(IR B v, S i H 13 S s B T . B % 2, I 2% — BUH LG 75 B S i el 45 5 S5 R
A S e R B (5 S, BERAREES i rpa] DUE Y, B2 IR TG 37
L5 5 R FL M5 5 B0 P2 A8 T 1) 10 9206, 17 R 3 3 o ri T b R B A LA R P T ) v 2R
WS P 92 T , 3 1 7 HIR HIR R 90 T PO R A

[0060]  fEA—NSEiEH], 2% K3 HTR , B3 A3 TR HL S5 A IS B IRAS IR FE B s AR
R B (6 B AR R 285 23 B w37 DR 288 D 925, 3L 455 25 R S50 « 3 T HR HL 45 5 ARG DB IR 45
(DB, BB HE

[0061]  BUES501, 78 F P A arlE AR 72 /5 SRAE P I SRR IR FL 15 5

[0062] b B BRH, FFGG X P AT I (S 5 SRAR S, T A ISR S IR v AR iR &, R
P EIER AR P P AR IR L 5

[0063] £ SAEHR HL A S A, (R AE ] AL 30s A —WUHEAT AR , i S AR IR fL {5 5 3E4T 43
Hrab

[0064] D ERS502 , %) B ik SEiy R HL A5 5 HEAT /N 2 i, S AR 4 1 e (A B 1 /N U R B0
ITESHEEFIRBES;

[0065] & Se AT HR HL AR 5 BEAT /N i, AR S ARBL ) /N R E IR B 5, 8
T E R E, TR R EE S 03 (e 4-THz) MR LR 4T H 2, BI0~8Hz.
[0066] A YRS503, HREHE [H] — Ik 1 o v 15 5 RTHR H 15 5 1 R 9 e A % 2 HRE HI v 30 2 1)
fiE, ZEHR 15 5 B AG IHZ BR VS 3 5

[0067]  FEAS ik A2 o, R 2] T [R]— i 2000 i {5 5 AR FL (5 5 2 (AR AH DG 8, 45 & iz
HEL B FEL A5 5 R T AR IR SR A T 8T

[0068]  fE—ANSZiifa s, 7EHR FLASE S b A MRV 301 7325, mT AT

[0069] (1) A F LA 15 5 A 5 M P58 3 o R 1) P 9 8 o 0 A B I SR (I AR 15 55
[0070] AR BRI — AN B E OV BE 508 2 IR LS 5 5 5 5 AR 2, 90
1) B0 T PR A A U 57 Z2 i [ A A W B0 B 11 A A2 15 A 2 IR VS B, 20 B0 T 10 36 E i v P Fsf
(i) ey _E- 3 2y, AR 15 S Y

[0071] | -T-HZ AR (1) B 1B — e/ T-0 . 48D, DR AT DAZE — AN R ORI 30 B 11 1% P RS DU FIR 155
S R B0 . 6 SRAER K, Bin=0.6 * fs,nNIFENE O KB, s AR S S5
[0072]  HR HL{5 5 A i AT DA 3 3 1 R FLL A5 5 A B R AR 25 B /IMEL (Pmax—Dwin) F
JrAGRH, — BB OLS T Eh O FE AT LA BN TR A 300K 1]
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[0073]  (2) 3 AvH i sl & O IR A5 5 5 (R — B 2 o 155 (0 B (K A DG AR A 1 3
& N IR LS 5 B RIE I RAFE L S BBL R R0 R KR 2 ) 5
[0074]  IX B OB 2 B8 RAE AR UG PR RF AL A°F - HEZ MR Aoy e I 1) 18 sy 20 e ) 9B M2 5 55 )

ZH
[0075]  FE—ANSEHEHIF, THE B E O W IR S B R R BRI S5, v LA
W

[0076]  (a) 7 HTHEHR B 5 S BAE IS B0 & O N K0 b 30 X 38 i AR I 356 X 3 i AR, 5
AW

[0077]  area,, =Y (Puw —P)
i=t

[0078]  @redy, =2 (P = Pui)

[0079] =R, p I BN AT 1A TR AL A% 5, puax A B0 T 1 PR FL A5 5 8 B AR S pmin T
)8 IR AE 5 () B /IME  areaw R BRI areadom &R T X KT 5

[0080]  (b) LRI |- AR S BRI TS 0K ST A 5 BT ML o 13 50 A (0 T
AT

v area,, if area, <areag,,

[o081]  blink,,, =+ _
; area‘d'own lf ared

.

>ared,,,

10082] 1, bl imkuren RARARIF ML, 1 £ 24 1
10083) %% (AR, FEASA i B B 11 P L 135 O SR AR 28 L IO ) Sl
BN N e AR AR VDA NS S BN &y [ [ I S S S D RN el T T
[0084]  (c) R4 IR AT F ARG ESH, v H AT -
[0085]  blinkratio=blinkarea/in—blinkarea
[0086] X H,blinkratio RIS ESEL, in-blinkareadS s JEIUE T2 (K T AH , 3 BELAR
B JE SR AT DL Al Dy e 308 DX A AR URT TS 58 X3 i A 2 1) T B A
[0087] 55 BhE IR 15 S R SRR R R S TR U7 vk, mT BLELAR A -
[0088]  (d) M4k ik b 35 X sl UM T 351X s nid AR v S BT I R LA 5 TR AR g 1)
R AW

y { 1 if area,, <area,,,
[0089]  Blink ;. = . o

—1 if area,, >area,,,,

[0090]  xUrr, blinkdirection /NG Ty 1A] , FRiC N1 RN IRIE [H] T, bRic -1 R IR RIE 4]
I
[0091] (o) FEAUE [a] T I, MR4E e Y A0 ) J 3 AR AL s v SR AR U 1) 455 8 P 1) 5 B0 72
WA i) b, AR 4R SR e T A0 ) JR3 8 SR AR /ML s T B AR U P R 8 1) 5 T B A 5K T
[0092]  blinkis=vertexright—vertexieft,
=3
vertex,,, =right max loca verfex,, =left max loca if blink =1

right divection

vertex. .

o = Tight_min_loca  vertex,, =left min_loca if* blink

direciion

[0093] s.r.{
[0094]  zRrr, blinkes e ARARUE I HFBEI H] , ver texrignt Z N SRR IR A7 M T i %, Hom R
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WEE %) 2 AN T 5 INf 1, right_min_locafRnaUg A MR SR bl /IME &, right_max_locafin
JRUEE AT M) S R AR ORAE £ Teft_min_locaZRmaRuU& AP R Ak /IMEL &1, Teft_max_loca
FNIUE LM RSB S st RARLIR A

[0095]  (3) & BT IR #HIC R AL AR BAFE & S HURN Hop A 1) 32 43 )36 /2 P 1) A 20 R AU {H
BFE S S H0 R A AR B2 1) 0 {5, I 305 1N IR AL AS 5 AR G 30 5

[0096]  EL4RRT, MiEahE O N RIS 518 E IR 55 555 B AR B 204 1 T A
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