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(57) Abstract: A device (100) and method for detecting a pulse cycle, and a wearable electronic device, the device comprising: a
sensor (200) for sensing a pulse wave signal of a subject; and a processor for processing the analogue-to-digital converted digital
pulse wave signal sensed by the sensor (200) so as to detect the pulse cycle of the subject, wherein the processor is configured to ex -
ecute the following operations: calculating a differential value of the digital pulse wave signal over time; whenever the differential
value varies from a positive number to a negative number, determining that the pulse wave signal reaches a maxima point, and re-
cording a time value corresponding to the maxima point; once the differential value is less than a dynamic threshold value, identity-
ing the latest recorded maxima point in the past time as a peak point of the pulse wave signal; and calculating the difference between
the time values corresponding to two continuous peak points for the derivation of the pulse cycle. The real-time performance and the
precision of detecting the pulse cycle are improved.



WO 2016/201817 A1 AT 00T A 0 000 O A

—FPRKE A A B % (1000 A7k, LARAIFROE T80, B3 fREE (2000 , TR 2467 ) bk
P55, DLRALERER, Rl TXTidfeas (2000 BME . MEUH R B80T ka5 5T 3 Dl
PS4 2 Bk A, o, AR SR ie B AT DU AR B I (R 03RS, T SR RS 5 1
PoMEs B APOME BV LRI 2, WA E RS 5 BIER R R, HCSFOZ M AR w6 R I (6]
8 — BB T SRE, R A % R SO ie SRR RO IR IS 5 e s AR
ANEBIE AR RGN R AEL 2 22 AP T 3 R 3o i s o7 o8 o UGN R S A A ARG



10

15

20

25

WO 2016/201817

PCT/CN2015/090278

FRAE B $AAR MR BT O B Ao T F o TR E

BAR AT

ARE R B A IRAEAS M BARARIR, AR 3 B —FF B3 ) B4
MR EFo 77 AT F R0 F IR &

HERHA

ﬁ#%,T?ﬁi@%EMﬁ%aﬁﬁJﬁﬁ ﬁﬁ?ﬁi%ﬁ
(&) BaR&F, AT A4
ﬁm%%@ﬁ%%wT$i-ﬁﬁ#%ﬂAﬁﬁﬁé%uﬁﬁﬁéé
S S, 64 PRI R & PR AR 8 B B T Ak A AL, 3 A A N o i 3T SR PRI
T8 T VA RILBRIEAE N, T 2, BRIFIRAE 5 AR R AR BT E 8
SR AN B B4 St b B AR k3 R 45 5 ( PPG)
BEAT AT ot FRRIE R B BRI ow B (BRI B T ARG 2SR ),

FAZ T, T Al A e BAE B

BokFHEREF X, itz

Rk & AT N ERNZ —, Bk

ET A LFEEH XM B RH X

HRE. BTRGAXERSTUERN T FEARTM. Hk. FEFE
ﬁéiﬁﬁgaﬁﬂjAﬂiX%%%XLm(ﬂﬁ AT EHXAE

@ﬁﬁ%%&u%%ﬂiﬁﬁkkﬁw

R BT . AR, RA X AF R

BB E A, AL E 7};‘/515&?»‘] %o

EAETEFRAKET EA RS

#3849 PPG 13 538 % tbik 5 X A%

FHI, MBI ERZ T ARG ERES oW EZ—, ETUR
LA g Sk B R IR T oA FEA
-&&i(%ﬁ%ﬁ%)%ﬁﬂkﬁﬁﬂ N Sy 3t Hdm T

0 B 86 -k)

5y o B BRAG AT T oMl

8,0 m{g}@ ~SiE-k) BSOS 6-k)

HF, S ZARFEAZT S| 9 —FraFsrinn, kK AF K, —&H
ZI04E, 9)de B RAEEINE 100HZz &, kA TI S 3] 10,

ATHERF] Sy, 133

sg)s 12 M5,0)> 5,12

50) =

HoF, B S A S0,
T AARIE Sy 69 KT A 5

Sli—=2) ...

12

Syi=m) o ¢ KAA, BRIEJE 7



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

LA EkEREFZ—BREEEST S, SFELEFIRIFERIET S
AR F T S, 258 S5, JF B —HARIE Sy 09 T koot F kg )
B, Bk, Faemas B Rt AT R A B LT EAGER,
Hoh, T BRI G K B A T B R B ER, P B Bk
B BB TFIFAER, FARLEZEHGIRFEFI, PTOABRIE R
a4 18 5 An LA e B AR L AR, AT R A o Bl e 4T
HEEAFMEHETFRE, FHRETFTHIARERFL.

B b, AT T B b kg B R &4 ik E &

RAARE

KAV R, RAF—AF 2V iRk B P B 4G — A 89 kAT ) S48
K& F ik,

EREZAGE—FEF, RAET —FRIEGE LK E, @E:
R, ATRNZAHGIKIEEES;, ARAER, B -Fxprdss
BB BN 8 . ZAESAE I 0 ST PRIF IR AT T AT A B AR W BT iR %
WERIER S, £, PTE A B E RMATA THAE: A
) 3545, AT BT PRI AT T M E;, B LT M E d HL
IIER) 6945 2, WA AT E BRI IEAZ 5 B AR KA &, iR RKIZM
KAE & AT B 6 BF A 4E; —E AR {a > Fah A RAE, W) R3] i B
8] P 3% 30 3T 3 89 T SR AR KA & o4 BT & BRI AE 695 A 5 BT A
T AN i 0 VAl Bt T 6 B IR B2 £ AR 5 ok BT A Bk B .

RIBARALZRGE 5 &, RAET —FREH LN F %, BT
BFRIFRAZT T RATLEA N A H GG A L, a4 MARN
B AEAS, T E AT R T AR AT T Ao BB AT A B ILAK
ER R AT, WAL AR TIAMKRMAE, FoFKZRK
B &3 e BF A, —E Tk o E N TS BRME, MR A &0
K S0 T8 BT R AR KAR B A BT ik PR3 R A1E S o995 8, A RIT AR
A iE Al & 3k B A B IR A2 E VAR T b BT R BRI A B

RBERLAGE = F @, BET —HFTFRELTRES, LHERL
BR 5 — 77 & 324k 049 BT iR AR A% ) A8 9% &

RABETIF LG EES, KRAAZXERLECralLn
w5 L, F+ B A T S T #5346 55 5615 dn AR [ B .

W+ 358

-2 -



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

A 1 FEHHE T T ARIE KL BA G 5561069 bkIF B A n R &4
AE B ;

A 2 (a) TEMBE T T AR AR L 69 FH645) 09 KA RAT X £
5 B 33 04 BRI JB) BAAG 35 - A A ] B 49 SR 9%

B 2 (b) T MHE T T ARIE AR LR G 556145 69 Bk B B max
B 8 R X BB R B0 &M AL

B 2 (c) T MHE T T ARIE AR LR G 55614 69 Bk B B ma
HF 8 RS R B A B B8 5 — AT MR AL

B 3 B T ARIE AR LA 6 F 510 69 BRaE B BAAE I o ik e AAZ

B 4 B 7 T 7 B 6 BRIFERAT 5 Fa A8 5L 49 KA 1) 69 98 T

B 5 BT 4B 3 P a7 ik et Ak B B e 5 b a9 384k
VAR

B 6 BT 4@ 3 BTk P et s R e R b e Rk,

EHREHF X

VAT 45 AT B 3T R KPR 89 - 52k ) AT 1 tm b ik

B 17 &M B 7 T ARIE AR KPR 89 5226 15) 09 k8 B B e 3R - 100
GAER . BRIG R BAR MRS 100 T @HEE R B, ABE, wIRUAA
BREOR/RETE. BT, AR, REBABERED )
KR TERABEE, FEHOREEINIMF R, BEAEA TN
LAH W RRIFRAT T R, HFRBETULEH X AR R RA
FAT X fn B A5 2% 25, A BT AR Txfdn 848 B B RN 6. 2884
G BT BRI IERAZT 5 RAT R E AN LA H BRI B, A RIE
TR FTEAT IR GREALR T FECR, ATFRXZAF, T
AL A Bl T ARM 2R . R E T VAA T 2 7485 kG kA3
5. RAGR PR EF G E Y —A, BAFE DT AR T T R
25, WRFRAHRCEFTHE ) AR FELHFELORE, BlmLiE
LR ARBITR TG, BEEOITULLEKEDT, Fhoirih,
BT .Wi-Fi &, KEFLED, #FwsirEo. BH $FEL (USB).
12C %, 9k A T AHKNEZE 100 69 B2 AR, 5T 2L F 5] 4o 42 &,
HAE A IR

A 2 (a) TEMBE T T AR AR L 69 FH645) 09 KA RAT X £
B33 200 9 BkIG R A MR B A RAE R AR, B TR, AR

-3-



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

KAERAE 200 9T, KB (LED210) fe bl B4 (bd =%
% 030) WA B A A 240 ¢4 F) —M], & LED 210 F= k& =4 % 230
Z AR BOH 34y 220, 4B 220 A FEIEAM LED 210 & 449 5%,
1FIFE R AERAF bd % 230 £, LED £k 210 Ff = A 8 A
HAZEZRERLTHERSREHN, —HFoAEHEG LAk B. L
B M 230 BT EUERHAE LN AET, FREERAE
125,

JE—ANFE0) 8, BRAG R AR & 100 TV L Efa s ik (A
FoRFE ), EIRG RS X AR E 200K F, Tuiﬁ%%%ﬁh
KEA, Mﬁﬁ&%%iwxﬁﬁ&%&ﬁﬂﬁw £ 200 % &89 F
H, IAFTFTH-FRGENHEE. ﬁ&%%%ﬂ%ﬁ%u%l%éﬁ
ﬂ%mﬁ,%%%ﬂTMﬁ@%%%%aQ%Tuﬁ%ﬂ%%(ﬁﬁ

. BN, ETFREAF, FBLKELTAREAET H ERETF
ﬁkm%ﬂféﬁﬁk , Plhe, FBLEIRAET A AR EBRER, B EFR
B X BAE R E 200 R AN, XHFAERZLMNHEANGE N, TR
Tmﬁ%%%gﬁ

B 2(b) =& éﬂb@n‘?#&#}%i\ﬁﬂﬂ 84 5% 645 64 Bk A% B) BAG )R
F A 6 RAT R o B4 25 200 a9 M ALE . 3% RAT K o B4 B
%ﬂm¢,%@;ﬁazmﬁu@%%&ﬁ#i%yﬁh@/ﬁaﬁ
7L 230 1. 230 2. 230 3. 230 4 (AR FUAFHHF X FHE 4 kb
ZHEE), £ZBY, EaMRE ZHE F5T 230 1. 230 2. 230 3
Fa 230 448 B 7 4 A 3| LED 210 ¢ 3B % 3% 38 49 5 X A E £ 34 240
k.

B 2(c) T+&F éi’iﬁ@'f?#ﬁ%i\ﬁﬂﬂ 84 5% 645 64 Bk A% B) BAG )R
H i RA R B AE BB 200 89 — LM BAE, L, ERE
Sed AL T 230 1. 230_2\ 230 3 #2230 4 A% LED 210 843k &
858 o RO HEA B R AR 240 L.

FAARAR RO, o e A T 230 1,230 2,230 3 F= 230 4
ERAE—A, MBI GIES T LB, BTA AT AR B
AR LR —RZHH R THRRHGRET, T4, S
%50 230 x (x=1,2,3,4...) WRERMESEE, F-BETEE
AR A IR B RAE A BRI R AZ 5. BB IATE G SR

-4 -



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

(B@mit#) ¥, TAANA S NBEOEE (Hlde, RZAEE G
BT ) REBGIRIFRE RGN, H o, KL FEH)
09 R P, AR HAE RS EEHR (Bl4e, 500~560nm #9K K ) 4 LED
BAEA LED 210, AT AR RO T EM, FHR R4 LE
RATIE 5 3% E AT R b 0 BRI R 12 5.

B 3 B T ARIE AL A & e 69 BkIG B BAA T ik a9 AAEE .

FEFFE S300 4, o FAE B B RN A 0 BRIEIRAZT 5. AT PTIE,
B R BT AR EH A RBRF R INERE, E—NFEEp T,
AR 3BT B AR A A E R A S AR S HAE T 230 x 69 R
A B BAE A B AR

FEFHR S310 4, A3 5 o BAE R 35 P B0 64 BT K AE 5 AT
A3, AT A CFEHS - FHEEFTEERRAFOES —A. B
P E A e 10 BB FH T IER. BERABIHFIHEE, TRKE
RIKIFRAZ T PR E o E., TRIE KV 4odiBF 4 0.1Hz~10Hz 8§
WBIEIR B TR, MR E T, A4 i & PR 6 & R 09 R X A%
BRBOHFEALT, MAELTAOIEE AR BEHIENFHME, BT
R ZBEHIENGFIME, TUARGHKIEEEZTHRFHFE, AORS
BT 2] 6 PR3 B B e ks B, B LA, AERFIEFE KA
F 5B AKFIET. BERA T AH L 8AERERNEW A/D 4
BBATR., T, BEEHTUGREZEHAEYN A/D #3855 R
5RBEBECH S AD B BT R,

B S320 4b, AL FE SR HT B A4 AR B W) BT KA RE
SHIME. RS & (BT ) BRIFEIZTH T, NRSAEF T
S, BT

. Jo BSGO=8G-%)

Syi1) = . . T .

{;g{g-g@-ﬁ:} B8 > 8-k

9, kATK.

BE—ANEHA T, AR BRI EF IR 5 MmaE, &
PR k=1, XA, AT EFEXAKRN, TRARSEN A E.

B S330 4, AR BT ARIFIKAZ 5 69 E s 7 diff #9451
kit ERAEAH (B &TR).

Tk, £ S340 &, 43P BAARIE T B0 AkAE B B kit

-5-



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

Tom4EeB 45 S5FmBbA SR S330AtE, EFYHABFT+
)M 84 Bk 3E k455 (PPG) A=Al R 69 85 70 (diff) #4937, FE
BSEF=T 4B 3697 ik et B Ak B 2169 & 3 S330 a4 34k .

FERFEHRG T, KT RAGHBME T LG A L, L FH A
A AT BRI B Bt R Fe st BRI R AE 5 ey ey it —F &
W, Blde, RBSEFTQHME (25 ) A THRSMEAESTT
B FF.

4o 5 FTw, BEHHSS31 4, RRE—ANHEBRSBME. T8 “F)
A7 BIEABMAM A RAER R EAL (BB ).

FEFHR S532 4, R FARIFIHAZT 5 B AAM KA LB A9 BT RIMA. & T
BRI BAZ 5 69 AR KAL B3 B T A NIER] 694 R (LR &), Ff
VAT VAR LA M AR 69 % 4 R R A R BRI IRIE 5 AT R A KA
B e RN B E AR R a4 %, Mo Fst et iafi, &
B 4 F T 6 BRI EAZ 589 T1. T2 = T3 9= A B BT, Tk
ME| 6 MEKIEE, .3 4 NAEHEMEE pl. p2. p3 F= pd LA 2
A B3R KAR & pl'Aw p2'. EAE M EAZ T, HA AT @RI 693 A BME R
IR A AR AR K AR B 2 A IE 4G E &

B S533 4, FIBT L AT MR T H B S BMAEF. e
BEHABMAZ A6 £ R FEFRERBET £ FIRIFERAZT T8 T B
W12 8, B 4 FTLEE], ARRIEEAE S PPG # B T Bk 400,
PRIk 155 PPG #984h .8 pl. p2. p3 = pd ( Hxb g F kA6 A IE
BT ) SR 7 diff 8 MEE R R B LA KB, 48P,
s FUE(EE pl. p2. p3 Fu pd T AGE—A, EASEAIE B R 494
T Z G F RARSAEN — AT ME, T T T B HAR KRS pl'A= p2' R
XA, B b, T LF) R X AL 6 B ) £ A R R A A 69 E .

FEH R S534 &, Bk, —E L AT T ABAE, U477
i$ 2 W) A RIS R A KRS A ARG S oA E ., Blde, £ 4
TR RO FHETE P, AT RIFERESTHOBRKASL plZE, —B
oo B A8 T A BAE, MR A 1 B ) A R 50 R A AR KA B
(Bp, pl) AfE 5., E4, EILTEH (MESEMAER ROFHEE
B FRABMAG R RE, 4B 4 FATR) AT AR B — AN

-6 -



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

&

T — AN FEHAB T, A BMLT vA A i T2 BT ) ) R 8% 3R s
B 1/2, Bl4e, ZIE BTN ARG A 4 A, BRI FHFR] — Ao,
W H Bz AR T DTSRG, JFHEREZ, WAL S SR
A, EXAELT, FRIGTAHEZLHHESEME, X EH3 L&
H(Blde, AARART Qo B REE) NGzl £ 4 HR
KD, IR EHBETRBRAENTE I, L&
AR ST EHSENE LT,

B H—ANERB P, SHERATAA EL—AREL E 3 E A &
IR 172, BIME A7 B B8 7 R X ARG AT 4540 &4 B &) A2
FIG— BB R et 1a £ — KB, Bl4e, T A4t BIMA £.47 B A4
F—AIRERIDBESMENE S, FEEEANBEAEH AN, BRI
AR — /N ofh, MEHEEZEFHAATKR., R EGHRNE
NNFZEFWGME, AR LA ma i 24zt g, AHAIY
BIAE £ 37 B B et , AR A L —ABIA £%7 B B0 EAT 64 BIAEAE A L a7 E
BRI EINERGEE,. 2B 4 8576 F, BILEHE Bk
HAA, BrAEZBFHFG 4 VR BASSBRERFEL. X
M, T AR BB AR B AT, AmR It B R 4,

WEIT AR SBEAN R ST NF L RAAXEK, NA
TR G ARAG R A6y Bl AL T AL (Blde, EZAEEANTHRER L F
EFHREGEIL) ARE R,

B 7 —AFRP) T, FhABMAT A K TE 4B &Pk A
WA DR 1/2. XA Zh A BME S i & 5 A 69 53 JUAS Bk
Bl H K IL, M RRAF AL, B A48 9% R M kIS B) 2 44 B
A ET A,

LR LI, BT HABAYG LA FRTEAR, AR
MG F A E—BAEENE, AXHEE T EHGHSBES
A IR B BRI B ey 4 R R ARG . A AH, T AT @mRE
02 Fh A BAE, BT TR BTN 9] RS ek SIE A B) BRI AR e h T
FOWARFEF I, REMATALZLKLE TAM A 1. 2R3, &
— NP 6 SR, BT FRE AT 1) 9] B9 SR BUAA E87 B 2T VLR AN
Ao AT R AR TR MBENREREADNTFTF2HERTET 14,

-7 -



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

FHAEMAF TN MERZERKZES 4 ., gz aeEixdgn, E
RS EBMEREL, ZTAREET A A2 3L E2E Z,
B b, FOR T AR N IX B T AU 8 B ik ARNAL A el M AL 49 A8 M.

A B S535 &b, i FARAR GG AL S Z ) A9 B 1A £ VLA Tl
PRIGE B, E—ANFkaBlF, TUALERANE ZAEEEE, BiHER
AN GIEAE B Z )t A BT ) £, XA T E B4 B B AT R B R
BAARGEMNEE NG EZAANG, K, B TFLMEFEFLEEZA
VEAE S, XN ST EAFRHB T BETHRE., A L)
¥, AL E RESRA B AAEE B, B i W A R T
FLE B RMEZ £, ded @Gk e, @ T ELTEN ART AL E —
AN B, BT —ANBRIG R sk R B, R L+ EA Mt ieaat
Eh gk RS (uF), XKRKIGRT AR B4 49 52 0,

HoeBWTT 4wl 37 kT et B SR T I b o HB4E,

F B S641 4L, PLARF MG AASBRAEBE N ( P, L AT AT 49
FRAF RS L —komAF ey RAE R 21 ) Z e atia £, P B S642 4,
FIBTZ BT £ 2T THEBMA, JFH4eRZ, N HZ 40456 bk
R A A R EE, TN, AR AT AT 64 kAT B B A R RE 4048 .
EFHRER, EFHELTHABARGRZ R THALEZR, £
THAZ L+ EN (A TFAEMET ). REINEZFLBT AN EBME
(B4 100 F47), W) =T AR BT AT AF 69 BkaE B B12 2) T T F LR 7
H R EIE., W REANEFHIRE AL BE, AT K S643
Ao, ARAER 6 BRAE B B kAT BB et B flde, he RNAF AR UK
B HA 0.8 4, N 60/0.8=75 K /4. Tk, f£HH S644 4,
ASFAERT R XA A, TR EA (Blde 5 A) HEFI S E
0 T BN A R L SN A,

T IR, B S641 B) S644 FRA LT, e, TULRIE
Fe B S330 At B AR BN 6 BRI A R AaT B, KA — BARRK
R R TS,

ARAE AL A 6 T A6 6 B B AR MR & Ae ki R A (Tt
) BERGBEHRNALAA KBRS BEMEE, BT REMRE
SREANTEIRSTIRFAY (SE) LnegEetdfigE (RE
f +2bpm ), HFETABRAKEE, AmATFROKEE L (S F)

-8-



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

MR G RAET S Z L,

BRI EAITHOSETHIHEN DT, 22X LR BEH
SAEAT & A KA T feF R AR 6970 B 69 P4, o B R AR A 2T 5T AL FR
T4 T L 645 2 F B 45 IR0 G . £ KRB B F R E 49 %56
TG R 6 4 R A AR AR FAEB) T A AT K EI. B R,
T B 3640 A 69 TR B AR ARAL T VAL B A SR F 4 5 Mo A A
AFfTiE B g F AT R EIL. s, RE A @7 4545 AE 4542 H vl 4%
FARER, L2 RN Z2REF, 22K FEREP Y
BETF ) —AREANFAEL L LTI T LT AMNZAES T HSR (]2,
R FE B B M 0 fem E , B B/ RGEAF T F R Z AR & 100
F ), FHBEZREFGELSTARTFE FHERTUEGETAR,

KM, BRENBEEWB T RELHZHBELGRSF, 22
X SR BE R Ay B R X e R AR 5L SR BT R 80 4F R B 3R IR AT K R
AT, AT IR AR A F K oo IMBAT TR 7= B a9 BRAE VA RAF EA 2 69 4 R (4
do, R THRIERESTITE ﬂﬂ‘j’rﬂﬁﬂlﬁpa IR E R A IE A
HHREFFRZLETG).

AEPALRBT —FHTFRLFXE, L OIELom & #5469 bk
R NEE, BTFRELTFTRETARR TR, BHF. BE.
FMFH KX, MdmTARBAELAH T L. X4, ERARHNE, 4o
BT 0 44 2 69 RS X o B4 B BT DOR B BRI RAT 5, T k3T B B9Ae )
RAEIRIE PRI BT 5t ARG RS R, FAHETF RE T RER A
YRSk o IR

KT @R F A MW B, a7 & AL IR 6 7 0] 4 55 1)
%%ﬁ@&%&%ﬁ?ﬁ%%ﬁ%&ﬁAﬁ?ME%E%%%Q&ﬁ
For BT A A BAT 5 N A K B 84 3E PR M e b R AP 69 B A
s, %%ﬁi%%iﬂi*%%%%ﬁ%&ﬁkﬁ,Eﬁﬁfm@%
HBEAA KB LTS, FEAD £ iGE o) KL A6 H 4
36 .

B b, FUIEME, KA EHEB) T AT TF 6948 £ L),
F BAS B A oty 0 T RS ETHARFNZRBHTEEA.
R Wb iE A T2 RE, 22 CAVAEE A Ao bR &L 42,
M dAEA T FA 69 B .

-9.



5

10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

R F B K

1. —H AR A Ak &, a5

RS, AT RN ZAEHF G IRIEEE T, AR

A, A TAT AL BB RN . B A S 8 BT PRIk
13 5 AT AL B AR M BT & AR 69 k35 B 2R,

Hoobp, PRk A3 B EORNAT VA T 445

B R A AEAS T T R BF B AER AT e o

B SR PTEME I E R R A9 4, ) A PR BRI R AE
SR AMKAE G, IR IZA KL E T AL 44 B AR

— BRI T A BMEA, MRS A RLIER
89 P AR KA & A T R BRI 15 5 88 (E 5 LA

T H R A 2 A B KT 4 B AR 2 £ 0L R TS s BT A Bk
ISR

2. RFERA R 1 Brik o) IF B ek &, L, rEdEE
B B R AR L E LR A RASEAA B Bk AN A B 3T 4G
B TR A £ VAR T8 AT BRI B .

3. ARIEA A %Ti 1 Pk o4 Bk B Bl ik &, R, PridfE R
ARG R B RLE, 2R XA RS

LED t3R; AR

SR E ZHRE, LOBEERE RN Z NG ZE E T
Jii| f’k'@#y SRR B €

4. ARIEAA| B K 3 TR A AkAG R B MR &, B, Prid LED %
o A 2k LED,

5. ARIEACH|ER 3 BT E GG ARAG R A MR &, P, PR S A
W, ﬁmu@%LLﬂ)iﬁ%ﬁ%ﬁW%ﬁ&ﬁﬁﬁﬁ KA VA
ﬂ%uLm)hﬁ%ﬁ%ﬁ%%ﬁﬁﬁﬁﬁﬁo

CARBACRIZ R 1 PTG BRI R AR G, L, TESEH
Eub WA TR ) R A A R DB R 1/2 S — AN BIA .37 B #
A 8 s N ARG 1/2,

7. RIBARA)ZR 6 BT LRI 5 E, L, PrEFes
A) 18] % =Xk BI4A £ 37 Bl h 4 4,

-10 -



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

8. MRIEMF|ZR 6 Pk o kB Mk &, H ¥, AT ZN
A R B RN TFT2VEXRTHFT LA,

9. ARIEARA|FZR 6 ArR Y IRIEE A Mx &, L, ArE et
18] [ 1 R B2 S22 8] B A8 AAG ) FF 45 B ) A2 T3 B 1] B A AR E A )
FEHEFLHEXRTFHFT 1A, FLAFERMAZHAERZEHEXE S 4
#.

10. ARIFEARA TR 1 AL 6G BRI B B3R &, £ F, TEFHEH
8 Ay i K TR 4K 8 6 Bk B B R 6 s ks E G 172,

11, ARERA)ZR 1 ATk ey bk B Bk &, L, pri&sh 58
8 8 A1 45 A AR TR K.

12, RABAF|ZR 1 ATE G bRIE R B &, L9, Prida s
B B R IR G M B BT R T BRI R AE T e iaE.

13. ARIBACF|ZR 1 ATiE g pRIE B B &, L, Prifa s
T AR B B ARAEST BT R 40 F BRI AT T AT B Z AT AT AL 3,

14. RIFEARA TR 13 PTG A B nR 4, L, PrEma
WOHERSBEHEGFHE. BHFHRAFTREETHE ) —
A

15, ARIFEARA TR 1 AL 6G BRIE B B8 &, £ F, PTEAER
TAE FRARAE B i B3R B B S &

16. RIBAF|ZR 1 ATiE g bkIE B B &, L9, Prifa s
H A B B R LA G BT AT 6 PR AR R 1 B B — R M A G Bk AE ) = T6) 49
BYIA) £, e R at ) £ FHUT BAE, W AT S a7 AT 64 AkaE B A A
g, BN, #E LT AF 64 MRIEE B £k,

17. RIFEARAEZR 16 FTL e bkIG B B nR &, L+, PFEFE
BI{E A 100 £45,

18. RIBAA|ZR 16 Pk 69 k3G B i max &, L+, Pridd®
BT Ak B B ORARIE A R0 PG B Bt B ou &,

19. RBAF|ZR 18 Tk 69 hkaF Bl i &, L+, Pridd®
RLWBE RIS AN AR EGFHEMEARLHCENF

=

20. ARBEARAIZR 15, 17 R 19 PTA 6 BRI B Ao MX &, & @4
BErEf/Rd@fET, £F, HEAETERNTEFRFRGEL T
-11 -



10

15

20

25

30

WO 2016/201817 PCT/CN2015/090278

BRIEE BB B 0 B0V — A, FFEPTREAEEE O B T ST BRI K
25, BRFRAHMRSEF ) 2D — N REL TE LS,

21, — AP ARG B B A o ik, A T 8F BRAE R AE 5 AT R B AR
M Z A H AR B, 4

WA B 4935 A5, T SR BT IR AT MRS 5 a9 oA

B % TR B B AR B) § 4945 2, W A BT A BRAT RS 5 B
KA KAE B, FFIS R IZ AR KAR & B 44 B 9] A ;

— B TR E N T A BME, W R A & B A R R VTSR BT
AL KA & A BT BRI AT T 058 VAR

B A A B 3t LA BT A A 2 2 VLR 5 BT A k3T A
#,

22 ARBERAEZR 21 BT GBI B B ik, £, HEAA
Al BT A BT A X 2 G B L 8RR AN E S Rt
FiZ AR BT R G B AR £

23. RBAFIER 21 FriR egRkIG R B Tk, L, Fridshs
BIAE A i Z- T A ) R A g s D AR E g 172 SR B — AN BIMA E# )
B R G KN aqE ey 172,

24, RIEARAFZR 23 BT e bkIG A A gy ik, A, PFETUE
B 18] 9] = BUMA EAT B A 4 4D

25. RBAFIFR 23 BTk egRkIG R AW 7k, L, A FUE
B A R EMA A AN TFTF2HEXRTHFT LA,

26. RBAFIER 21 FriR eGRkIG R BN Tk, L, Fridshs
BUAE A i £ TR S0 B 89 MR B 2 A 89 SR oLy 172,

27. RBAFIER 23 BTk G RkIG R B Tk, L, A EUE
B 18] 8] 1 Sk, B AT JB) A A MAG T T %4 B %) AL BT B IR B A AKX B A
NFEFLHARTFETF I, FLAREAT LR NEZEWILES 4
#.

28. ARBAFIER 21 BTk 69 RkIG R BN Tk, L, Fridshs
BB 69 A 5 E AR TR A K.

29. ARIERAFNZR 21 PTG BRAGF B BN F ik, HF, &B.EHT
FPT R BT RRAE AT 5 A AL

30. ARFBAAIER 21 Pk 6GpkIG R B M 7 &, L adE: ExTAT

-12 -



10

15

20

WO 2016/201817 PCT/CN2015/090278

B F R AT T AT Z AT, ST AT R 45 BRI AT 5 S AT T AL 2E
.ﬁ%ﬁﬁékﬂoﬁgﬁ%%ﬂ%ﬁmﬁ% ¢ I i T 4L

WK% BB T A, BT HEE il //E/}iq’éﬁ;b/ -
A~

32, ARIEACAVER 21 PRk ag Acag Rl B 7 ik, L a4E: RFEHT
a0 e P X7 NN

33. ARIBEAAIER 21 PRk ag AcaG Rl B ik, L adE: KL
BN AF 04 Bk AE B B 5 b — kAR 6 Bk IE B BR 2 1A 69 BT IA) £, 4o RIZ AT
M TR BAL, W) A E L AT A RIS R B CAh A R, TN, HE
B AT AT 84 BRI B R h R

34, RIEBAAEZR 33 BFEGGBRIE R BN F ik, P, BTERE
B4 A 100 £ 4V,

35. ARFBAAIER 33 Tk 69 kG R AW 7k, L s REAR
A0 R R Bt s &

36. ARFEAAFZR 35 Arif 69 kG R AN 7k, L adE: REA
TR0 BRI EAME A RA RN EAE.

37. —H T FHRBFEE, QFEeRAER 13 20 FE—RATL
a9 B3 B BA MR &

-13 -



WO 2016/201817 PCT/CN2015/090278
1/3

IfiL4A, . | dfEEN
e J B AR ATV
100
LYK
Kl 1

210 220 240 230
K 2(a)
240 210 220 230 1 230 3

K 2(b)
240 210 220 200
\\ 7 0230 1
-230 2
-230 3
230 4




WO 2016/201817

PCT/CN2015/090278
2/3
] - /8300
IR A R MK AT 5
T /8310
E A AL 2
o "_L B /8320
AT TS
o /8330
T K
- /8340
'L‘f‘%.;&\}?ﬁ.
Kl 3

-300-




WO 2016/201817

3/3

PCT/CN2015/090278

WA A B A BIE A ?

K 5

5641

LU A AR S8 Mol P ) 22 1

— ‘ 5531
% S B A HME
‘ — — S532
TSR MK AT 5 AR RAE A AR b
S533 .

5534
AT R A AR KA s A S U
‘  S535
VH SRR A0 (R A (g e ] 22

NF1008F0 2

oA

=X
rE

— S643
HEII 0

— 644
PR




International application No.

INTERNATIONAL SEARCH REPORT PCT/CN2015/090278

A. CLASSIFICATION OF SUBJECT MATTER

A61B 5/0245 (2006.01) 1
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B 5/0245; A61B 5/+

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, CNKI, EPODOC, WPI: BOE, pulse, differential, maximum value, extremum, differential and limen,

blood oxygen transducer, threshold value method, extremum method, pulse, oximetry, bolld w oxygen w saturation, extreme,

differential, dynamic, adjust, regulate, peak, threshold

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A YU, Wei, Experimental Study on Non-invasive Reflectance Oxygen Saturation Measurement, 1-37
(CNKI, Medicine and Health, no.1, 15 January 2007 (15.01.2007) ISSN: 1671-6779, pages 13,
14, 38-46, and figures 3-2 and 4-13

A IZHANG, Xin et al., Improvement of Pulse Waveform Dectection with Autoregressive Model In 1-37
Blood Oxygen Saturation Measurement, Journal of Biomedical Engineering, vol.17, no.3,
31 December 2000 (31.12.2000), ISSN: 1001-5551

A CN 1537508 A (OMRON HEALTH CARE CO., LTD.) 20 October 2004 (20.10.2004) the 1-37
whole document

A CN 101703396 A (HEFEI INSTITUTES OF PHYSICAL SCIENCE, CHINESE ACADEMY 1-37
OF SCIENCES) 12 February 2010 (12.02.2010) the whole document
X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date &”document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

25 December 2015 08 January 2016

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao XU, Qiujie

Haidian District, Beijing 100088, China
Facsimile No. (86-10) 62019451 Telephone No. (86-10) 82245759

Authorized officer

Form PCT/ISA /210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

(02.08.2012) the whole document

PCT/CN2015/090278
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 102307520 A (OMRON HEALTHCARE CO., LTD.) 04 January 2012 (04.01.2012) the 1-37
whole document
A US 2012197140 A1 (MURATA MANUFACTURING CO., LTD.) 02 August 2012 1-37

Form PCT/ISA /210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/090278

Patent Documents referred

in the Report Publication Date Patent Family Publication Date
CN 1537508 A 20 October 2004 US 2004210145 Al 21 October 2004
JP 2004313468 A 11 November2004
US 7291113 B2 06 November 2007
EP 1468644 Al 20 October 2004
CN 101703396 A 12 May 2010 CN 101703396 B 03 August 2011
CN 102307520 A 04 January 2012 DE 112010000746 T5 17 January 2013
US 2011282224 Al 17 November 2011
JP 5200968 B2 05 June 2013
RU 2011136627 A 10 March 2013
KR 20110123727 A 15 November 2011
RU 2526450 C2 20 August 2014
JP 2010178801 A 19 August 2010
CN 102307520 B 23 April 2014
WO 2010090122 Al 12 August 2010
US 2012197140 Al 02 August 2012 WO 2011048729 Al 28 April 2011
JP 5252088 B2 31 July2013
US 9192311 B2 24 November 2015

Form PCT/ISA /210 (patent family annex) (July 2009)




brir s [l o5 H I 5
PCT/CN2015/090278

Al Hf‘]/\ﬁ%
AG1B 5/0245(2006. 01) 1

IR ERRT A 4028 (TIPC) BLF TR 2 HE [ 2090 25 R0 TPCR 325

B. o 2R A

R K RRRESCR G R AR K T)
A61B5/0245; AGIB5/+

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

FEE Frs RN 2 (9 7 el e RO A48, A Al AR & Clnfe D) )

CNPAT, CNKI, EPODOC, WPT: E{;Jjﬁ7 Eﬂdﬁ’ T%/\’ ]—jfﬁ’ ZKjJLm Uﬂ {E’ *&j({ﬁ’ *&fﬁ’ Tm?{z ]ﬂ{ﬁ’
MEAEERS, HW{ER, W(HIE, pulse, oximetry,bolld w oxygen w saturation, extreme, differential, dynamic,
ad just, regulate, peak, threshold

C. AHIE
% R SUR A, DAEEN, JERIAEICEIR AHI BRI ZE SR
A T 7RSI LR LR 5T 1-37

R EMR A LA SO SCERE () R LAEREE, B, 20074 1A
15H (2007 - 01 - 15),
ISSN: 1671-6779,

51314, 38-4671, KE3-2, 4-13

A SROTEE. 7 H BE NARBER P M AN PO & T IR AR S pA 2R 1-37
T RESAE, 174, 538, 2000 128 31H (2000 - 12 - 31),
TSSN: 1001-5551,

5285-287T1

A CN 1537508 A (ERWBfiREE T E AR 24) 20044 10H 20H (2004 - 10 - 20) 1-37

£

A CN 101703396 A (R [ERLERB & BV FREI2EWFTE) 201048 58 12H (2010 - 05 - 12) 1-37

43

A CN 102307520 A (RRARMFEET B R44) 20124F 17 4H (2012 - 01 - 04) 1-37

£
[7] 5 sopbtec b, LR E R A
= FHCR R ARRE,

ol % T R A wpr EHEHAGCRE AT, i ERAL, (B T 2
wpr EEERREHESRAZ G RATETES BT A g FRLCR A, S EUh BRI
wpr TTREXTARSEAN EAAG R ITRE 000 fr, BN 5 — 55 | 0 A A R Q1S

@/\%ﬁEIﬁﬁ%[ﬁﬁ’]:ﬁ%@ﬁﬂﬁ%%@mﬁﬁ[ﬁﬁE’JI# Cm B A wyn %gu;{:a;gggyﬁ: é@y{#lﬁ%—%u A A A L A 3

WHED TR AN R A ZE WA, EREFHkA
wgr WROKRAT, M, RESEAT R IFEIE EETE%@IJ&L%
wpr A 56 T IE B H i (LR T SR BOAR 6 ) f S BRI SO
ForAs: 2R S Bm 5 A H 8 Eprfe R IR Hr e 5

20154F 128 25H 20164F 1H 8H
ISA/CNA4 FRA0 IR 75 Mtk ZRE R
A A R FIE E 5K 40 7= S (ISA/CN) ﬁé;@(?ﬁ
rh [E b 5 T e X IR PR - 65 100088 S
EE (86-10) 62019451 iSRS (86-10) 82245759

% PCT/ISA/210 (Z5271) (20094E7H)



Hbrfr ik s [ o HR i 5
PCT/CN2015/090278
C. A
% B SIS, BER, FREHIGERE FESR I BURI 25Kk
A US 2012197140 Al (MURATA MANUFACTURING CO., LTD.) 20124F 85 2H (2012 - 08 - 1-37
02)§§j{

= PCT/ISA/210 (35271) (20094E7H)




BRI S
ATAREFOER PCT/CN2015,/090278
KR B RSO (ﬁgﬁf‘a) FIpEA @%E/Ea)
CN 1537508 A 2004£|5 10H 20H us 2004210145 Al 2004f|5 104 21H
JP 2004313468 A 2004f|5 118 118
us 7291113 B2 20074 118 6H
EP 1468644 Al 20044E 1085 20H
CN 101703396 A 2010f|5 5H 12H CN 101703396 B 201135 8H 3H
CN 102307520 A 20124F 17 4H DE 112010000746 Th 20134 17 17H
us 2011282224 Al 201135 118 178
JP 5200968 B2 20134 6 5
RU 2011136627 A 20134 34 10H
KR 20110123727 A 2011£|5 118 15H
RU 2526450 c2 2014f|5 87 20H
JP 2010178801 20104 8H 19H
CN 102307520 B 2014f|5 4H 23H
WO 2010090122 Al 2010£|5 8H 12H
us 2012197140 Al 20124F 8H 2H WO 2011048729 Al 20114 47 28H
JP 5252088 B2 2013£|5 7H 31H
us 9192311 B2 2015f|5 115 24H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

