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L — PSR T AR A5 5 B SRR AR U i LR AE T, 9 -

FE P T R RO RS 5 S AR R0 M PR FH P (0 SR B R A 5 AT FEL 15 5 R AS 5

73 NS P iR S IR HELAT 5 AT HE A5 5 RS HEAT AN i AR e v e A BLIK) /N &
HOHAT(E 5 HARG R AE 5 MR AE 5

AR ) — I 220 o A 5 AR PR A5 5 AR AR SR 1k DA R HZ MR R W B R AR, ZEHR LA 5
A I HZ IR 375 50 5 g T 38 0 P45 5 (X0 A 00 5 T80 10 A5 A 095 BRAELREAT B A5 I A A 95 Rl
{[EN DR /N T

1 n v n n
sampen _thre =— Zsampen _val + —(Z sampen vaff — Zsampen _val})
n g noig i=1

sampen vali=sampen (y[p start:p end])

p start= (i—1)*time length*fs+1

p end=p startttime length*fs-1

p_end<T ¢ fs

[, Kb sampen thre AFEAHE R ME , sampen val NFEAMGER & 1 28 M REARIREA
15, sampen JYSKFEAF AT 5, Hdm Ay [p_start:p_end | NWHAE Sy fE 8 p_start ST 46
F)%p_end ONIERIERSY ) time Tength N THBAE AR B BN FEAS B I TR B2, £5 9 i A5
FHERFER, TG R AR NN B A5 5 J5 1 BE N 8], v N BE 4

GRS T A D 22 R V% SRR o A AR5 KT BT IR A A I AL K 24 A LA
FEAIAS 5 R TR T B BEIRAS .

2 FRAEAURZL R 1T (5 BRI F A5 5 28 R Y B bR id 07 v, AR IEAE T, 18
(EREP

7 U R B T A 5 A A RS2 I R FL 43 5 P I TR P /N T B e IS TR T, 4 P A SR B 1
I HLAS SRR IE R .

3 ARAE AR ZL R ik (5 BEARAS N I I FB A5 5 2 s S Y B bR 07 2, HOARRIEAE T, P
AR [ — I 20 o FL 45 5 AR FL A5 5 B A S 1 DA A2 IR FIR FL R T I AR AL , FER FRAS 5 A
IRZ AR ¥ Bh ) 20 R AL -

A 5 E A5 5 i R0 R[] P v 30 o 1V IR 15 5

Gralit B s 1N IR EAS S 5 R — I ZI {5 5 RBOR RAH 2 R 3 15 3h & 1 N HR
HIA5 SRR RIS I SR B RE ST S AL S SR I 4 B2 [

A FIT IR AH OC 230 SR BURE FE 2 BURNRE S 18] 35 43 Jnll ¥ A2 T 1) AH OC R 300 L R Bl A
J55 255 0 AR AR S I [R] BRI, T3 3h i 1 N IR FEAS S /A AERZ IR VE 30

4 ARFEAUR]EL K 3 ik (I BEARAS T I F A5 5 E s R Y B bR 7 v, HARRIEAE T, P
T EIE AN E LN IR S 5 BB RIE ) IR S B A R 45 -

A3 AT SRR B A 5 PR W B E TP B 3 X 3k i AR RN R S X S AR, T A =
K

i
areanp = Z (pmmc - p})
i=1
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aredg,,, = Z (p pmm

X, pi AN E DN IIREAS S, pra NTE SN H N IR FEAS 51 B KAB S poin NI B0
R BLAE 5 B B /IME , areaw R~ L EBIX AR, areadom@e s I wl X 45 T FH

AR BT I 308 DX 33 i AR R 3508 DX 43 1 AR v A5 Bk IR FRL A 5 B 4R W%E’Jﬁﬁﬂ,frﬁ N2V
NN
area,, if area, <area,,,

area,,, if area, > area,,,

blink,,,, = {

X, blinkarea%%ﬁemﬁﬁﬁﬁi i 1f%f{vfﬁﬂm#:

ARG AR ARG ESH R AT

blinkratio=blinkarea/in—blinkarea

A, blinkratio BRI BIIREZHL, in—bl inkarea 27N ARSI ER /3 (I THIAH

5 AR FEAUANEE SR A BT IR 5 B A N B B A5 5 Bl R AR 07 v, LAFEAE T, B
R THELIE B E AR RS 5 BT QUG Y 5 S 1) ) 0 R 45 -

AR 3 b 350 DX 3 i AXURT T 408 DX s T AR - B B R MR P 45 5 I T IR W 1 T 1, 1 B 5K
I

if area,, < area,,,,

up

1
blink ;,,..ion —][ 1 if area,, > area
dowr

A, bhnkmemoni%TﬁﬂJ J7 1 BRGNS ARUE ) R, AR L - 1R R 7] |

FEORUEE [1) T I, AR A S e 4 {000 1 =3 8 WM AL i T SR S e () 455 S ] 5 B AR R ) |
IS5 AR AR R UEE 9 A0 ) SRy P M /ML R T B AR U A e BRI 1] 5 1 S A 38R

blinkis=verteXright—vertexiert,

i {vertex on = right max loca vertex,, =left max_loca if blink,,,,, =1

vertex,.,, =right min_loca vertex,, =left min_loca if blink,,,,, =-1

A, blink s R 8 S [ RESER 7], vertexmght?%T"‘ & AT TS 1), vertexier R

I FE T i Z1, right min locafRos ARG A M Ja Ak /ME &, right_max loca
%T"‘WE{)HJE’J)%'%M&j({EIE left min_locaZR/NIUE ) Ja AR IME 5, Teft_max
locae R RUE /2 M R KAE s st RORATHRAT

6 . HR 4 ACH Z2 K 5 BT I () T BERAS TN B I e A5 5 H s R B i b 7 v, FURREAE T, B
RV BN E B N TH TR 2= 30050AK , B ik Bz BRI IR A5 5 55 I R 15 5 TR B ARG R
BIE 0.9, BTk B E S BUBE N0 . 3, Tk RF LI 8] BB 40 . 385

7 ARHEBCR LR 1T IR ()8 B A TS B9 A5 5 O R B A bR 732, FORREAE T, B
RSV BUELT

sampen val,—u

X, = — =1y s 7
o

l n 1 n n
Hr, u= _Z sampen _val, O = \/—(Z sampen _val’ — z sampen _val.,)
no - n g i=1

’

3
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X=V

cxp(——)dr P(X £x)

()= J_

o XERRFEARR R G KRR FEAR S XT B i IT R, © (0) RoRinifE IR/ AR
RS, P (X<x) BRI LS X K HUE DN T EEE .

8 . AR HEAUHIEL R T Fr i (1) 75 BEARAS T R I FEAS 5 B R A bR i 07 v, HORREAE T, P
iRT=300s,time length=30s,v=2.58,

9. —FBEBERA T RN R SIS M ARE RS, FHRFEAE T, B

fE5 KBRS, I T7E A P i AR A2 J5 , MR % Il R R 8 FH P 1 S ) IR R AE
5 MU LA T A

5 B, FT 2 0 BT iR S i IR FAS S A S S FEAREAT AN A SR AR TR
BB ARINEL ) /N R B AT (5 5 B @A 2R S 5 B E 5

For I EE AR B, FH TR 408 [F) — SF Z0 i LA 5 AHR %ﬁﬂ"]*ﬁ?%‘@ﬁ&ﬁiﬁﬁﬁﬁ%?&ﬁﬁﬁ@
FHAE, 7EHR FRAS 5 B A MUHZ ARV 31 5 3544 I 38 o H3 15 5 B A A AR5 15 T DA A RS BB JE AT
bt e *ﬁzﬁlﬁlﬂﬁﬁﬁﬁﬁ SR

n n
2
sampen _thre = — E sampen _val, + —( E sampen _val — E sampen _val,)
n g n i i=1

sampen vali=sampen (y[p start:p end])

p _start= (i-1)*time length*fs+1

p end=p start+time length*fs—1

p_end<T ¢ fs

A, Horsampen thre NFEARTBIME , sampen_val i AREARRIEE & 51D REAR A
1 » sampen ASRIEARIHIZ 5, A Ay [p_start:p_end | NS Sy p_start TG
FZp end FOAIERES S, time length Yt HAE AR BN FEAR B I TR FE, £s MR AS
SRR, T IR R AN A 5 5 B BE N /], v R E 4L

FEARARERIE, T 4R A5 5 LA I 2 HZ HR 75 BhEl BT IR A A 45 K T BT i B A 5 1 18
INF K 4 10 o HL AT S AR AR IS 5 2R BRI N TE BRI AS
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AERS THRE E S BIRERENRER AMAR R

BRARGUE
(00011 A< B K i B HR B AR AT, 3 70 A2 37 e — Al IR 2 T AR i e A5 5 i 2R Y
HIBRETTVE R R G

EREA

[0002]  H Fi i b O & —Lahl Bk & R ZEAT 5l B AT , B4 BOREERIS , L4 = P
) REEFIR 53 = REERBOIR 5 70 B 2 A B A o8 17 A FH P B FIR Jod =21 T B2 - B, A b A, 75 22
X FH P B RRCER A AT R U, DA A R0 FH 2 I B A2 B 5 IR S AR S5 4 RS 3R AT X6 L)
T T T

[0003] % SEEHRE (Polysomnography ,PSG) , X AREEAR N b I&], A H i I PR b THEAR i
T A5 AT I AR AE” o 22T REEHIR R 22 b 2B i AR X IR 1R AT 20 7, 7EIX SR TEAS 5
F B Ab T % Co AT 5 R P o B B AR T A 638 (1-3Hz) , 0% (4-THz) , i (8-12Hz) , Bk (14~
30Hz) FAT R 48 1k o MR AR AS [ 715 6 ) o o, 98 RTRR BRIz SRR AL L [ T I BRI B LA A, IR 7] LA
O CAERR PR Zh R (No Rapid Eye Movement Sleep,NREM sleep) FHHR R BhHERR (Rapid
Eye Movement Sleep,REM sleep) J&JH . H i AEAR PRBNMEAR SCAT LA 73 44N I STIA (58 4
T I 2 M IR 1) ) ik R B S2 A e HEE BT B) , S3HH (P 8 IR FEMERIR) , SAH (ERIEE 1)
[0004]  —fRIBOL T, AT DU F 2 5 4b TiEBRIRZS , A2 38 i ) FH i F 8 AE AN B (1) A5 5 (8
TEATBL O YA B g AL B A B AR I 25038 BEDIR S 1) U ABE B (4328 8% SRXT i v A5 = ik
AT AR 5 3K G AR 2R A A A2 R FH JE Al N P i P, 90 3R AT DI B 3 FH AR A 2R, (H E T i e
55 AN N R AR R, FF H I F R o FEAR 55 (W F AR G0, O 2= ARG L FEE S
R W 2 ¢ A A5 5 B 3.

[0005]  FEpbitFEH, 7 EUNZRA N 7 a8t , w75 ZO0 RAE BN Nl FELAS 5 FEAR I 2L
PE S FEATARVE , X AR A T DO FR i 2R R E 4w b 47 B 2 DA, Y120 8 5 & A T4
NS NG5 2328 , 10 K F 388 R0 AR 2R ke o) fisi LA 5 B AT R MR VRIS, o i i ik, ] T
HE A5 5 ) 9 B AR 58925 2 52 B T4, 5% A R A B SR AR v i FEL RS S AR AR R, K 5
BT, FECNZR RIS N 73 ZE 28 1R A HERA 228K, 520 17 5 XA A B ARG
AR I 2 LA ] S

RAAE

[0006]  J b, A7 b AT X 3 i i@, SR — iR LIRS T OB AR 5 B SR B B AR T
JRER ARG, W] DAHER UG IS RS T RIS 5, IF 2 AT BRI be it

[0007]  —FhiE ERARGS A A5 5 B SR R M i o 7, B4 -

[0008] & ] I dn e IO A2 i » MR A1 80 5 W4 2R 4R FH P 18 SIE ARt IR R A5 5 M H A5 5
ZN

(00091 73 Sl f i it SIS R R A5 55 AN HEL A5 5 PR A BEAT /N 20 88 5 AR B IR BL /)
WARBOATE S HREA PR A T AR5
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(00101 HR4f5 [ — i Z2 i HhL A5 5 ANHIR FEL AT 5 (R AR DR A DA B 12 AR R F R ) ARFALE  AE IR HELAS
T ARz IRV Bl JFRE I i A5 IR RE AR R 5 T A AR A R B3R 4T L AL 5

(00111 4R A5 5 _EAS I 22 HR V7% B BB IR R AU K P A A 95 R B s 224 i e
BT ARG SRR SRS .

[0012]  —FiiEERIRES T BRI A5 5 Bl R ARE R 5, B -

[0013]  fF SRR, FlT-7E 1 7 T e M RIS AR ), AR 150 S Wt B R4 FH Y i S IS R
HLAS 5 R LA SRR A

[0014] {55 EE AR LR, FI T 70 S0 0] P ik S HIR H A 55 MG H A 5 B A HEAT /Ny i O
MR v E ARAER (/N AR BOEAT (5 5 L A5 BIHR L5 5 A A5 5

[0015] A& Eb A , P AR e [R] — IS 22006 P A5 5 RTHR R 455 PR AR Sk DA R HZ IR FIR PR 952
TR , £E IR HLAS 5 A TNIZ HR 3% 517 5 R B 8 10 45 5 (1 A A 095 55 T80 (0 A A 95 1R
BEATLL B

[0016]  FEAFRIEMLTE, HIF R H A5 5 _EAS I 22 HR 375 B BT R AR A K ik B A A
BRELINS R 2 A LA S AR A IS 5 SRR A IR RS

(00171 EIR{EERARAS T I AS 5 B SR R (AR VE R AN AR 4t 48 H P T aa e G e
Ja » AR 5 MU SR P (10 SIE I HR P45 5 AT H A 5 R AR, EAT /N AR AT A B
SRS BUHR HLAT 5 A HL A 5 AR (R — I 20 g Fl 45 5 AR PR A5 5, AE R L A5 5 A Iz AR
B, HX AR AT R PN, 29 A7 A R HR VS S ElORE AR R T BIARL R 4 1 o A5 5 R AR
A5 5 R BRE B BRR A o R 127 SERARTE N F A5 S AR AR B A, ) DUTRE 4 Jif v A
TR FBTYC, #ERAHU N A S RS RR S , TR AT A R BE R br ik , (645 0 FH iZAw
T BRI EEL A S AR DI R SR A N 20 S AR it o3 B v, AR T 17 R SRS N HRAR
AT ISR TR

B [=115¢ BR

[0018] P& 10— S it (1l ARV BER 25 N A i v A5 5 B SR AL O ARV T iR TR 5
[0019] P25 — BUH ILAGIR MER IR i i (5 5 SRS S s I

[0020] |37y i I A HR HELAS 5 O AU T AR R = 8

[0021] &4 ke W0 1) 2 HR v B ) 45 R = 8

[0022] 5k A K B A ARIE T3 12 S B i B A I 45 e BRI

[0023] &6y SE it (1 VR BEIR 25 1 BRI HL A5 5 R 2R ARV R e v =

BiEiE

[0024] " iy 25 5 Bt V& i) ik A 5 WY ) 9 BROIR S 1 PRI R A 5 B SR R AR AR v v AN &R 4t
R SE it 451 o

[0025]  Z25 1o, B 1O — A SEBAF] 0 37 BEARAS T ) i Hi A5 5 A SR 2R A AR g T )
iR EH S PRCIR AR

[0026] B RS101, £E Y/ I dai MR RE Ja » AR 3 80 58 i BER AR P B0 S HIR HEL A5 5 A
LS SHEAR

(00271 o B rh, Beob Bl , l LU AT AP 2EAT 4 B IR AR, IZRAS IR AR LIS, 76 1

6
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TR P RIEERRA TS, THAEXT FH AT i AS SRR A SR A, i P i 3880 S o H, 4% Je
W&, RAE H P AERERR I FE h ™ AR I EAS 5, SREE I HLAS 5 R AR, 8] ) F R P i s AH
IR FAL B 250 FH P ) SE IS IR FL A5 5 3R AT R 2

[0028]  FERAEA(S S, AT LA LL30s y— Ml #EAT K AR , REWUIK FBLAS 5 VE v — N REA, Ja 8%
FEWTHR B A5 5 ARG {5 5 EAT 20 M b 3

[0029]  —f&1EH LT, 5 FE I IEH I NBERS 8] 5 10~ 15708, 7257 B8 /98 R i N B v [i] B
Bk, B, 78 H P S8 2 TE BE KPR T AR H PRI 5, T LU FE T a8 R 4
JE ) —ANBOE I TR LT, AT LAY P A B ERAR A

[0030]  7E—AN S5 H , 5 T 46 SR A i LA 5 AR AN S I IR R A - B I TR B2 /N T 0
ST T, K BT A R B I HLAS 5 RE AR ARV i BERAS s LAT=300s (57381 ], B A = 146
SRAENK L AE 5 J5 1 3000 A FR) I HL A 5 o A48 IR 3 BRDIR A& s B ik, x5 S AR A 22
PA30s 1T, S AETT 104 o F A A Eic s S AL BV W] B A TR BEIRAS

[0031]  JBEBES102, 73 7%} B ik S HR H A5 5 A A5 5 AR A HEAT /N e S AR H5 B e
RAREL ) /N R E AT (B 5 E A 2R S 5 F B E 5

[0032] & 50 Dkt S HR B A5 AN HLAS 5 FE A BEAT /N 23 8 S T AR 8 150 0 IR B 1 /)y
R ERBRBAE T HNEAZ S, N 78R A TR R E 5 EAE R, I
AHERARAREL EoX i i AE 5 64T 208 o 8 TSI 748, AT LG £ 0 i H R (0~8Hz)
BEAT /N R AN EL A

[0033] Dy VbS5, W DLk £ I A 5 i 08 (35 B2 4-THz) WA ZE H IR AT E 4,
BJ0~8Hz.

[0034]  JDEES103, M3 A — Bf ZI i A5 5 FHR H A5 5 00 AH SC PR DL S 7 B AR B 3% T 19 R
fiE, FEHR FELAS 5 b A IURZ IR V% B s I P it i LA 5 FRO A A0 -5 T8 PR A 00 IR0 B 2R 4T
B

[0035]  Stof - MIHZ R V& 50 -

[0036] 7 I AR J& S, B2 IR 2 iE RSP R A 1 — ME 3h, B THRZ IR IR B 5 5
(ol B3 v , 2 R A 53 T

[0037]  ZE K2, K272 —BH WEIE R AR N A5 5 SIS S 2 B B L4
LA 5, A AIREAS 5 JEd B R aT DUE B2 IR VS S FE M L AS 5 MR S 5 B4
T IR ARG, B2 HR v 2 72 i F, 1] B 2RI Dy B AT T I TR] £ v QU FA) IR T, 3K 2 HZ MR R
BIE BRI .

[0038]  7F bk Wik A% A, ) FH [E] — ISF Z0 B i F A5 -5 AR FR AT 5 TR AR OCME , 45 A iz
R AR FL 15 5 BB T R AT 0T

[0039]  #E—/sEjtifsl, FEHR H A5 5 EATIRZ IR VE B 7%, T AU F

[0040] (1) P IR A 150 5E 15 S i 52 Y0 )RR (8] FE R v 3 i 1V AU i A RA IR A5 5
[0041] AR FH— AN BN E NG SR B IR HEAS 5 5 I (5 5 B AR AU B2, SR
Y R A0 AR I U 45 452 ) SR A WUV 3 1 N 2 5 AT R RTG530 B 11 56 E i e ] P
6] kb3 30, R AR 5 3 .

[0042]  §H TRz HE YIS 18] — M /N 120 . 440, BRI AT DAAE — AN RV B 11 1 A A DR AR A5
=, BN EO . 65 H SRR (A, Bln=0.6 * s, noNIE B & R, £ AR EASE T HIK
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FEER,

[0043] AR HL A5 5 A B mT DL 1 2 11 PN FIR HE A5 5 1 s R ABL IR 25 B IME. (Pax—Pimin) )
Jr AR, — BT, W sl E H EE B ] PLE B N TSR 3005k 2 1] .

[0044]  (2) 73 BV E W BN E O NIREAG S5 5 1F — B ZIHEAS 5 1P TR0 250, 168
T 1 AR HLAE 5 P T SR I AR B R FE S B DA S I Ve Fh) o 2 )

[0045] X HLAQBIFE B 2 U FRAE S U6 [ RFIE 5 B H HIR B 650 B[] 114) 15 9 g 4 98 T 5 55 1)
ZH,

[0046]  fE—ANsEita s, 1B E 0 N ER B AS 5 R RIE TR BIFE E S5, v DL AL
LIRNE

[0047]  (a) 73 HITH AR FELAS 5 YR T AEWE Bl 5 11 P 1 30 DX 3 1 AR AR T 350 X 3k i AR, 1157
NS I

[0048] areanp = Z (pmmc - pf)
i=1

[0049]  aredg,,, =Y (P; = Puwn)
i=1

[0050]  trb, pi VR AN G 11 A IR A2 2, puan VS B BT 11 A B LA 2 (0 5 AL, i
B IR (3 S 0 ME  arean, 3R BRI B areasnFR F#IX SRHAL:
[0051]  (b) ARH AT I _ 358 X 3k Ty AR 350 DX 4 T AR 5 BT IR HR FL A5 5 YR TR IR0 (1) T AL
AR

_ area,, if area, <area,,,
[0052]  blink,,,, = {a!‘eadm if area,, > area,,
[0053]  FH, blinkarea R /NARUE R THIAR, 1 £ 78T &2 2515
[0054]  ZZE 3o, I3 AT & H N IR BLA5 T BB S AR =&, B FR 7 7] 1 9 Ug
b E X s AR A B, A2 QUG T T 1) b A BRI DT R R
[0055]  (c) MR HERUE T ATH IR BAE FE S, TH R A XA T
[0056]  blinkratio=blinkarea/in—blinkarea
[0057] R, blinkeatio e RABIFRE S HL, in-blinkareae m JEIRUE TS A3 B THIAR L 3 HLLR
BRAEE S AT DL A R b3 DX e T AR R 8 X 33 AR 2 R R U AL
[0058]  iHEEWEENE 11 P HE HELAS S 3k T P0G (1) 4 It 1A 1) 5 36, AT DA AR I T
(00591 (d) AR 48 vk L #08 IX s g AR 48 X 3ty AR T B i ik IR P 45 5 B I AR B 7 )
R AT

1 if area,, <area,,,,

[0060] b!inkdfm(:ﬁan = { w

-1 if area,  >area,,,

up

[0061] iﬁtlj ’ blinkdirection%%%m%jjrﬂ ’ */]?iaj'\jlﬁﬂ_igem%ﬁ T ’ *i‘iaj‘j_li%ﬂ_igem%ﬁ
;s

[0062]  (e) FESRUE [) IR, AR5 S UAe 9 00 %) Je e Al KB e R QU PR R 82 IF (1) 3 Bl AR
B i) = N AR A S W AT J 28 Jmy A /ML T SR ARG Y e S 1) 5 B A s T

[0063]  blinkis=vertexright—vertexiert,
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vertex,,, =right min_loca vertex,, =left min_loca if* blink,,,,,, =1

[0064] s.r.{

vertex .

i = Yight_max_loca vertex,, =left max_loca if blink, =-1]

irection

[0065] X H, blinkisFRANIRUEHIRELLRT (], ver texrign TN ILUE 1) A5 MU TH s i %1, RN AR
g P 20 AT s5NE %1, right min locaZymARUE AT M Rl ARk ME 5, right max loca®iw
JQUEE A M) S R AR RAE 2, Teft_min_ locagRm 206 Ao M1 R il /IME /5, 1ef't_max_loca
FIRIVE TN J B KB Ay s .t SRR LR A A

[0066]  (3) F5 ATl AH G R 5 AR BORE FE S BRI R SN 1] 3543 79036 2 T8 () AH 26 R BB A
SR 2 R A AR ST ) R, BT i B0 i N IR S S AR AR HR VS )

[0067]  ELARK, M sh i 1 8945 508 B R FL A5 5 5 i He 15 5 B AR ADLRE i L 9 0 %) T A
IR ST ) ET 36 A2 S5 R, BRI AT sh i D AEE G T2 AR V& 30 5

[0068] X T FHIE REURMAE , —MINA, MR RBORT0. TR AN [ B EE A BT DL I
FHIE 1), 25 FE 37 HR I AR A5 5 5 i A5 5 1 4, B2 IR N AR F 155 5 i F 155 2 1R (1) A
KRB E AT LA 0.9 X T IRBUFE E S HRE , — AT DL E R0 35 0 T 9 U6 i Fp S
V) 0 1L, AR HZ R ) [B) — A2 0. 3-0. 4D, K] e, R RIS 8] BRIE W] LA 0. 37D

[0069] X T~ A AR5 5 Tl i8¢ PO AFF A g Rl ML A7 LU

[0070] P S v S5 i it i H 45 5 IO AR A 005 , S8 i Ko 125 24 005 15 T8 1 R 4 09 ) B 3 AT L
L

(00711 FEAR I 2 i () 7 41 52 2 FE IR — b BE &, )32 0 FH T 0 ) R 00« 7 B RS ] A
[RI6ANBY B, TE TR B i LA 5 B RE A8 e v » A i BH R G FBL A 5 B RE ARG 1) K/ ok
ST FH 2 15 I BRI 15 FE A AR, 5 RS 5 B RE AR AT L R

[0072]  7E bk b Aok A2 A, A5 A0 B L 110 e 3t 28 OQ B L 1) — R o 76 1180 110 s )
25 TS B 2 0K , HANIE A FAE B ARCER 25 43 BT m st s TR 285 A VR Aff 1 5

[0073]  FE—/NSjtafsl o, v AR A0 R 5 AR AR A, A0 -

[0074] P Sl 1 I 1] P B I HELAS 5 23 L 22 MR AR, 43 T BB & I HL A 5 FE AR B A
AN R BIEAIEEE G

[0075] e FE A R R30S — Wi R EES00FP v B A5 5 1EAT Ab B, B4 31X B A 10
ANEEA, B AT DA S B R 10N BEAR IR I BEA SR A

[0076] SR JGHRHE T IR FE AL & TE BAE AR BRI s 1 S St 8], 1 A% I B ) T H B A =X
ARLAnR

I n v n n
[0077] sampen thre=— z sampen _val, +— (Z sampen _val’ — Z sampen _val,)
n o n o im i=1

[0078]  sampen vali=sampen (y[p start:p end])

[0079] p start= (i-1)*time length*fs+1

[0080] p end=t start+time length*fs—1

[0081] p end<<T e fs

[0082] (b, Hitpisampen thre WAEAE ML , sampen vali AFEARNEE A 281 MEAR
FEANE , sampen N RAEARIHTB 5, Hof Ay [p_start:p_end] WIS S y7E %D start i
TR H)Sp_end sUAIERIER I, time length g THEEAEAS R & BEAC IS (8] 4 B2, £5 i



CN 106388812 B W OB P 6/7 T

HLE S IRRAE R, T ha R B B 455 5 I BOE I T8, v BEE S 4

[0083]  7E EaRTHE Iy b, ZHv i BUE AR B2, 8 2 40w n] DLAR R 5 HE A 2 5 [

I, T AR R R X T S Ry BUE AT PG R anR A 3 HE

[0084] LI ERBY BUN AUAE A (1 58 S XAR MBS IE S 70 A, SR B XA SR AN Je s R N
_ sampen _val,—u .

[oogs] X, J=l o
a

[ = i=1

N7
1 n 1 ] . n
[0086]  HH1, u=—> sampen_val, o= J—(Zsampen _val =) sampen _val,)
- n e

[0087]  JiKf ,x=v
[0088]  ARLAE i IF A5 5M AT R KL B4 ()= [ J;—ﬁexp(—’;)dr = P(X <x)

00891 Fhrp, P (X<<x) o e A R 42X o (00 BRUAELAN - x0 ME S, BT LT LATH B, LA T =
300s,time_length=30s N, 4 Hv=2. 580 , FEAE A XAME /N FxHIHER 499.5% .
[0090] 5 6 1t LI/ B3 4 ol 435 5199 R AR SRR, I S M9 5 6 A0 1
sampen_thre , 1] ALK B AR Tsampen  thre B3 125 007 Ao 7 BEAR A 1T L4 B0 8y e
RS

[0091]  AH RS 104 , 24 ML Fl £33 -5 b K R B 375 50 5 T k8 A 05 K 9 i R A 0 R fE
A4 24 BT 1355 R AR 0 25 T AR A

[0092] 5 IE 3 A (RIBTERR FEI e, 167 HRL 2 75 BB ARG 1 — /9 30, DR, B R BR A5 -
FRo, 5 S RS 1 iy A0 90 R B 375 0, B T S 24 A £ R 2 I TV IR
&

[0093] S I8 24 BT G35 55 % A0 15 A BRI (L 2, 41 5 A K TR
SO IEL, BV RT3 R A A T IR A

00941 L F AN 4% PAF — B E , BV AT 0 24 i i o A5 5 RE A T IR &S F I e £
5, B IR 15 BRI B AbR AR S

[0095] 2% 814, 4 g & TSI IE UL 35 B0 25 SR R ) Vo S 2 R R 43 3 R 20 /N
A oL 1) L 1355 R P 135 5 o A MR e (352 b, U B b 7 12 MR 75 30 9 i S, oy
LR AR BT R BB /> (2 SR SR o 7 S 2 I b, 9 1 3 S
H L7 BRL 35 Bl o K0 R BRI 6, DA — WSO RP AR L 3 B 1, 4 75— Wifs 5 %
TR 2 A ER2AN L (I B BT, A T AR 2R, K e 55 AR 55 bR
VERTERRIRAS , SRR A 05 B CHE BT bR TR

[0096] b= TS 911 77 %, M ik b I R 375 0 0 e 255 % A A0 0087, LA S0 A . 15 5
AR ) 2K 3 7 1 B 1555 1 00 2K TR0 e, L 5 80 1 Y 9 o A 208 B B AR et 304
THRAL ™ I, T RS B 5 , (ELR R 2 B 0 W , 7T DI PR T R MR A5 4 fr
e, E IR AR BRI , 1R R A e RAR S F e £ 5 4 R AT A
[0097) 235 €15 or% , 5 49 36 T A% 2 B BRI 405 S 75 R 45 A0 900 25 J L T, R 48
ML 135 5 R A IS B L 155, /N AR T AR T S A UL RL P £35-5 o (1 I B 7
By, FE0F LA 5347 R A A0 500 B (200« 0 5 SR 2 1 78 R N AT Py i

10



CN 106388812 B W OB P 7/7

HR VG Sh i An SR A A I B AR, =3 A — AL, TSR i A5 5 AR AR AT B R Y b i
(00981 A< S B SIZ it 451 (140478 R A 10 0 FEL 455 BB SR AL (R by v » £ 22 R A L A5
TREAT IR BRI ASAT I S8, AT S A (R R SR AR B 1 HE R I i RS
PR RE At W, R AT ol DR A 0 5% 2 226 00 88 R ) 45 2RO S, RITARVE i B IR
& WARE A RO R i T B AR TEREIRES  (HE AR VO EIRR S, W EF A
(00991 225 6o , Il 69— AN S Jt 51 (1447 B R A 10 o Fi 45 5 B R AU R A R Gt
s L B

[0100] 5 S REMILION, FT4E M IOT dRme iR RE Jm , MR ¥ 15 8 W BER SR FH 7 ) S it
MR HL A 5 NI LA SRR AR

[0101] {55 EEMIR102, F T 70 IR i SR AR o A5 5 AN HL AR 5 REASBEAT /N i
FFAR B E (BN /N R AT 15 5 B A 2R A A5 S MU A5 5 5

[0102]  Faril b 5 A R 103, A TR 47 [ — I 220 o v A -5 AR R A 5 B0 FRL S DA R HZ R BIR
HL IR IR ARFALE » A BR P A5 e I HR 3 30 5 15 Pl i i v A5 5 AR RE A 15 T s ) R A O
BB REAT L # 5

[0103]  FEAKRIEMILR 104, FH T 2R A5 5 A U 21 H2 HR V% sh B pr i A A 4 K T v ik
AT ERAEI R 2 B A5 S AR A (5 5 R B RN

[0104] A< WY (A3 DR 25 T FRD 0 FEL 45 5 B SR T IR biE R e 5 A R W IR s R 5 R 1Y
i A5 B SRR RO ARTE TV — — XS L, £E IR TR BRSO R A5 5 BRI AR Ty
2 1RSI it 87 8] 3 1) B3 AR AR A B FL AT 2 RCR 4936 FH IR IR S T 1) 0 P 45 5 B 2R A ) e
TEARGE SE R R A B

[0105] DL _E i S 4] ) % BOARRF AL P LLZEAT AR R AL, D98 10 34 fil 3 AR XS 3R s
Tt 5] F 2% A BORRFAL BT A AT RE R 21 & #RHEAT Hi 3, PR 1T, IR X B BORRFAE (K 4 5 AN
FETF JE » AR 2 AR AUl 4510 8 VE

[0106]  BL_E P St ] (R IE 1 A K B0 J LA S it 75 3, Bt i oy AR APE A, (B
ANBE PRI 1 AR DA 0 e BH 2 0 e L R A1 o 224 3 HH KR xS s ) BN ok
Y, FEA LR AS R W R B AT S 5 3 w] A T A At , IX e S g A e W i) O3
Vi o DL S AR B L R 10 P 37 e L L DA e RS SR 23R D e

11



CN 106388812 B W OB BB 1/3 1

72 FFIIEIRGE RS, MR e W R SR P st |~ 5101
IR LR ERy =N

l

3 53] %of 3 SR TR LA 5 A0 LA JHANE??»’J\{)MJWET Jf - S102
AR B ARAR B /N R B AT 15 5 T A5 BIIR LS 5 A i
rh;’rll J

l

FRE 70— 20 22 AR L0 2 O S P DA I IR F s | S103
WRSE, eSS RIS, I e mitE e
2 A 40 5 FALGE R A B (R34 L e

jmmmJL%wﬂ%m&miﬁﬁﬁ4ﬁx$mﬁm¢m,/3m4

K1

12



CN 106388812 B i B B M 2/3 I
K3
I [ [
- ) —
o . ) i
'|'ll I,I 'll \ - A It
_ { |
T '1\ , [»\1 | ’H& [1{\ [r\ A
_k\ A U \ \J'l \Al 1N | { j ] } \,‘J | l B
V \Jf ]J s \ { ‘I H l[\[
u : TR B
1
i o \) _
| |
K4

13



CN 106388812 B

W OB BB 3/3 T

i HLAE S R

M
‘-tr%
2
l
ol ..

K AR [8]

SN L 5

Rl 2 iz
HR %2

EE
ok |

101
r‘l

=
EREP

AR

102
r\l

S5 H

AR

14

F I LE
AR

103 104
i I

FEAAR
TERL R




THMBW(EF)

BERS THNBEESHIERENIRES EMRLS
CN106388812B NI (»&E)B

CN201610840458.7

patsnap

2019-06-11

2016-09-21

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

ImNUREFRIRBRHBERLE

IR E FRIBRROBRAE

TN F R RO ARAR

[#R1& B A R

g

Y
EBHA R

g
IPCH K& A61B5/0476 A61B5/0496 A61B5/00
CPCH¥%S
REAGR) BELE
TER(X) BE
H AN FF 3Tk CN106388812A
SNEBEEHE Espacenet  SIPO
HEGF)

REASR—MBFRRS THMEESHERENFILENRSE &
AR A EERE RS RERSERS  REREMKEREAFN
ENRBESHMEESHAE , #TPMRIBANEMRERZSIRBE
SHNEBES ; RER-—NZWEEFSNRBES , ERBES LN
RARES) , ANHEARERTREHY  SEERREDIFAFHATH

B, BB ESHANESRERINFERS.
MEEESZETH , HEEBONNEESHNEERES ,

AR B LR R
HBTEREE

TERERE |, EEFNA R ENNEESHERYIZ RN A D KRN

RAEWERES , WRA T BN AERRSERNE

RE A FEM,

A61B5/0476 A61B5/0496 A61B5/4806 A61B5/7235 A61B5/7264

TP AR A IS , AR4B S WO IR P 9 5 IR
th {2 SR LA R A

S101
/

A 4

S35 TR S IR R A 5 R LS S A AT N A, I
AR e OB (K /N A EUHAT 5 5 ARG BIR A5 5 AT il
RV

S102
Ve

A 4

AR 1] — R 221 B PS5 RN RS 5 B A S kDL AL T I M P 387
TEIHRAE, ENR S LA IRIE S IR PR I s s 5
FETRE A M 5 FIBE B RE AR BRELEAT PR

S103
/

A 4

K ST F ARSI 3 Z IS B sk I A AR T TR R AR
B, R 20 A o REAR 5 0 AR D T RRIR 2

5104
/



https://share-analytics.zhihuiya.com/view/2012d1c9-7bf0-44f0-bbf3-33d40bce2ac9
https://worldwide.espacenet.com/patent/search/family/057998304/publication/CN106388812B?q=CN106388812B
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN106388812B

