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71 Al GAE HAvE A Al MEY S AlFs)
A2 HEHAZ A&

F7) wukg AlLks HAgskaL, A7) A2 SE HAE s
5 3
metrics calculator)& ¢ ¥£&3st= A&

s E A A= A A8y WEZ- 2 A4 (single quality
Ao R sl Aba Esleel WukS-S AAsty] gk wuk A S 7.

AT 14.

A 128 2doiA,

871 A =5 o s FE ok A 29--dlls FEHE VA=

by} pan 47 HEEe) FRs-AuRE ARselt 95 v vEL s 2EE AL S0 o e ¥
shsh wukg-g AR a7 A% W A7)

AT 15.

A 128+l 9lof A,

o owEY wEkg Hobel BYAQ) W &S v W ey Ban 47 P50 FAp-ANEE GRBes Foh
Gl g ERe] 7|28 e A0 s Ak Lahue Wukg-g A4s] 915w aZ7)

3T% 16.

A2 E S Fel T el e sl dgshs BB Sk A7),

A7) A2 29 s AE S} D Bv)e) Beol AT s EHE AN E we A4S S0 ok Ak ¥
Eo} WuES AY5] AT W ARSI,

AT 17.
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52 S WA

sl ~Eg 7 1t 99 (historical average waveform)S /5 H i slste s Wt 7| 7HS EY A & Al =2
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o
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AT 18.
A 178l Qo A,
A7) AL FEAZEL Y Y AEEo|n
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E3hEE AGetr] Slehol Wyt A=Al A9 A EE Ak

3 A A
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AES SH437] st dutA o2 ARGH T o]l 549 SAH S o] A o7 Ay = 3hAhY] 24 RS Fa
FE BN 7] A o] el sk Ao A FHS FHAAA o2 A S v HGFA AAE o] &3t A o ol 18, &3
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N-100. °F 19859l A1z, N-100 7]
o] W} 3]~ E g (pulse history)el 7] %%

53], Ar) A5 A8k Aol 9 Wk g Fohf N-100& Atf &-2) 7 (maximum negative slope)] 4
(point)= WE11, 18|31 WA HAE WE 7] Aels "HA(munch)"® A5 5= 2H ol E w2(state machine)®l
A Faizich 72 HAdlE S Al ER AduH e w8 oletE T E = A HA ASE A etk e Aol E g
o] & a A} AT A7)0 AL s 2 A2 GARTE ] Yo o] AR o] AL 45 A (adapted
filter) 2 &2Fgtc}, 71§ wuke A 2.9 wuke] 57], 7]k 9 v &5 9] H]&(AC U] DC| v &= Jd-ﬂt 2 A (red) ¥}
Y AIR)S 2te, A4 of Z oA n&)E sl A% W H(history buffer)ol X 9] He(mean)S ¥ W dH= Aol 93
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W3 el WE o] F 0 2 HE o] v uo] o8] 438 FA-Fohaeh theE(A13 @A (confidence limits) & 2=
EERUEE B 1T ey
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T #3le] H i (mean)S AlLEsE "2~ JHboxcar)" 2
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N-200% HAY 2552 "yl 2 8-sto] dE F Aluk(heart rate)ol] W} th5 A 2] GAIZF-E o] 7= o o3
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gHoh= mheol A i E9(22)0l FF T ol ARAEEH(22)= T2 1S s ZHA v R (26)¢} HolE & $¢

RAM w22 S X3 &lﬂr T2 A= ZUA W (@26)ol 2E vlo]laRZ 2 A J(24H)E BT 2 v T
2, 35(28)0] AHE-H oL, A (10)olA A" BAS A% tAE Qe #H 0] 2(30)7F Als-d . @Ee]d £2E(32)=

opFz taEdolo] FEds BB obd R AT E FAleE ZlERt ol e, Y] Aeld AR S A

A 7A 8 2F(Design Summary)

Wy MAE 95 2 e A shs AL o matth A% vEY A(signal metrics) = BE 1FAE ARt
= 2455 ASHT A v EYAE wte] Fa(a7 e Q13 A M elel eh, FEl(aAe A e ge
G 7k fh, F5A1 2 rise time) 3 2L, ARG AH WE /)2 A B F290A9 o R 7Hg 7] Aol f4h 7]
Fol B wyge UM WA /&2 4 E 97 N2009] AHEEth A= AAE B Byl A 3TH A3} 2L T )
o AR W 5] AFE T} 2L Be gE 543 s e

o171 A o] Al £29) ERlo] YERIT o] Al Aha E3HE, ulehg Alo] 2 AlRbelaL, olalol Al 747k A E

A.AF ZA(Signal Conditioning)-t) A B atd A 2 Ao M AFEL (1)7]54 A JE(basehne shift)& A A3s7] ¢
ko] 12k ]lvj‘ﬁﬂ—’?(lst derivative)E F 3t A, Q1A A AFE 2t 29 92~ 2, 2 (3) ¥ &S FAS =S DC%ir
O 2 U= A 9| o] EFo A FAE I 2AFET. AT A A B A 2E(Signal Conditioning Subsystem)®] 7] &
Az A4 W5 7] 5 Al (plethysmograph) ol A HA &= & T35S 7328t BA ofg|HETL A o2 Z‘TQ
29 FI5E A7) = Aol 2E 27 A HA|2~H ot A E Ft=glo] B4 71 xH 1319 T Al
(F =3 g9)E Adgin
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Aol A (Pulse Identification Qualification)-E-% s~ e &1 tjxd3ld A 9 2 e)H A5 s

o] BFof AT, IAES AGS 9 Wuro 2 Fejgo|gitt, o] AL v -FAH A AY
(neural network)S AR&-3le] &)z}, ”“HLO U7 N-100914 e Al= A w74 2, 249 A7), Fef, 2 F2
T5 Ak Al o3l A En o] B0 2o Qe E E5 DEFE ] ot WHl 7] (average pulse period)©]t.
o] 7|52 Wulg-& AL-3le] 5 2% E el A o] A (upfront qualification)S ¥ 3}3h=, N-1003} fF-AFsth 32 334
m o] Ao} 7R o] Wl 7 2 E] (individual pulse quality)S YA

)

dEE-(Drg-Agad A48 R Hod A5 s, (2" He 7|3t Q=S5 s FHRFH Y 2992 995,

=9 E5-()F W] X (Degree of arrhythmia), (2)=8 =.7] W3}, (3) 710 Wt F & ¥, (4) Wak ¥] 3 2] (pulse
beep notification) (5)7 2] 3}o]F Wal =7] 9 of o] F (qualified pulse periods and age).

CAls #AHE HEZY A AA(Compute Signal Quality Metrics)-°] £&-& Wl H e (32} v EA<), 7] A%, @at g

719t ME v &5 v & Wy 2 WEkgo #HEH =314 AUl =(frequency content)E 243k}
AEE-(D7HshA &2 gA st A4 @ Ae)d Aas, (2)F W] JE(Degree of arrhythmia), 711 @4} 7 2
B, Wuk 371 W, g -Agd A 2 Held AsE, (5)% o Wk 7],

1+ ZE 71X (wights), (2)AE7] AA 22 93k v E 8 ~(metrics), (3)4 113} o]

)
o
£V
p=
=z
N
N
il
)
>
z
O,

D.ZE ¢ We 7] (Average Pulse Periods)-°] E&& 419 wiatsz R

AEE-Fg gol= Wl F7) ¢} of o] F(qualified pulse period and age)

ZHE-g+ Mk =7)(Average pulse period)



FHE3 10-2007-0004803

El1.2%9 > A 9 A8 Hir(owpass Fllter and Ensemble Averaging)-E1 &&& “—1‘1}% 2H S Q) AES9
o8] A, CEF o Aifsld AEE =9 92~ ZF O}ﬁ GAE Hshsith 29 92 QEHE 9% Vb A =
Als W E- XA EZ(signal metrics block) Coll o3&l ZA AT A5 & oJAE Ho Ay 7MEx71 A5 WE8”d A B2 C

off o B3t A= At 97, 3, FFE Bl A % T8 L Wukg s} A 9] axvke] Fuka o] )9

HE AP, b= 7k A (less weights)= A2 7F s = A o] S (flag)dvhdd, EFHth 5o 7t5=

(more weights)= A&7} dE- o] FA4F<t AFatA & 71 well -} o] Sk, Sy A4

R AL E FA3 B G 7S A E AN SRR Adn BE Y A5 R AxtEAA = A M EY
1-

§38t7] 9l theE 1-% A A e

&v

Y= A54 ¥s 7te A S AR Al Ee] YdE-EEte A devd, 2 v ojd AEd AEEe ke A7 7t
TA B 0oz AR, J2E S5 AES T o] H3] Agdr o] 252 Jin olle]H-ZE P 9] 54

B FHYNA S At A 3HE FA e U 2dE Ao 29E Ao th(FES Wubo] 1k ek HEH A

i)

5 - Y

~

o,

£y
1=)

QE-(1) Bitstslol vig-Aeln 44 2 go) ) A5E, (F# Wt 7, (DS w2 B A 2 P G

g 7bsA], (4)7Fsstd, ECG E A.

HE-(DZEE A4 8 Aol 225, (2)000] 7 (age).

F.ZEY 98 wa HJr 9 Hot 7124 Al Estimate Filtered Waveform Correlation and Calculate Averaging
Weight)-o] A2 716l A AR ¥ N100 2 N200 A Ab&-¥ A3 frAbg 35 M EY ~E AFg-shar, 3 =S AFE-3)A]
Zth ZHE A% 98 7t = v &5 H& Wt o3| AlojHtt. o] Wist-7FaA] FE | g2 Bl EES] H &
olE| M ETL Frbake A o] =2 A ®igtstar, ol el HETL At A ol ““}Eﬂ] W slgtthe= Zlo|th A B A|2~F)
(subsystem)< F 719 @ Z=& 2=t P 2E 2= (fast mode)ol A ZEHH S 3x9] do]H HEZHS Al R g
ok B2 dlo] A= Ad BEO A 5ot | 2E REO A, AA ghel A 7]”5741“ Bt 52 oA = #(clip)dth.
vpto] WelH, 29 7 A= ghgo]l EAHH, HAle] vl &5 vl Atel &3 E L, eo] glthd, stol ThE A=
AA gholtt.

PHEE-(DIZHE A L Aol A5 53 o o]F, (2)EA Al (calibration coefficients), (3)&H E=(AHEA &= A
)

ZYE-H &5 v & ALS g Hat A

H.23 e Altk(Calculate Saturation)-¥ 3 == BA Algot Bastd Bl &5 vl &S 2te S S-S ARgsto] ALkd
ot

YHE-(DFHTHE &5 &, (2) 24 AS

II.28-8 A AH(Pulse Rate Calculation)

E2. 299~ ¥ 2 oAl 1 (Lowpass Filter and Ensemble Averaging)-E2 E2-& wiulg 214 S 913, AEZ 0
osf =4H AsE 2 2~ Yt S Frstsith, 29 2 HE 98 e A= AlE WEY A 5 C 9
3 AR Hh Aoe e Het Y 7tV AE WER 2 55 Cof 45H ‘Ed AR = A A, 3 e 3
WA (o) AL o5k F Wukg 3 1719 e Fubae o] 9] o] Futar g 7H g, @2~ 715X (less weights)©
AMo7F HAaEE A o] Y v, 3t 2o 75X (more WelghtS)‘_ Mot FFE-H o] FAgusd A
SHA] @F7] wj<toll F-A ) o] e T, S A g Ao e YA o m AHEHn. o] EFO] A= AF L
Z AR AR = A S WESAE 3838t f8l diEf 1-% A dHh
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%4 Wl FENE AHE
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boh A EEol R EE A T, 1 o4 B E AESe)
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folr
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2
Ac)

O i ofy e
e
k)
=

s

HeE-(DHvjg-Agld A4 g Hojd A5 s, () Wut 77, ()ZS = DY 7t 2 s dd 2 7
1, (D)7Fsstha, ECG EZA, G)AR-ARA EYAE 93 294 7] 23R fundamental, for zero—crossing
triggers).

(

ZeE-(DREE 44 2 494 AFE, ()07,

PEE-(DZHE A4 8 Aed A5 s 9 dlo]H, ()"« W 7], (3)st=4o] ID E+= F5 &= (noise floor),

—
)
(4
JE}
L=
N
[
g,
g,
=
fitlo
o,
2
(>
<
D
=
(¥}
)je]
D
g}
=B
(2}
D
g
D
.
O
([N
92}
QY
fen]
([N
®
=N
(@}
=5
QY
—
D
g}
=h
(2}
D
l=o}
QY
—+
<
|
o
iluA
Jju
Mo
=
i)
o
i)
o
M4
=
=
N
N

oL,
JE}
1k
sl
I~
<
D
=
]
c
2]
s
=R
2]
QD
=
]
(=]
)~

vk A Z(Detect Venous Pulsation)-KEZ& E2Z2AZ R njg]-x g8 A4 @ 2 QA A3 ¢} o o]z 2 =wiu}
HE2 A FA5e, 2HE R A 95 9] XA (indication) S A& 3kt}, o] A BA| A8 L oA E Hit L E &8
=-%22 & HH(single-tooth comb filter)& AF-8-3to] A7t & Fol| A Ao d 7|3} 3155 Ay ghr,
AdEE-(HEHE A4 2 Aol d A5 s H oo, (2)WHh£&,

b B |

S S-4 uhE A4, 294 7] o)

V.4 @ 3 (Sensor Off)

LAA-2F A= 9wl 7] &2 (Detect Sensor—0ff and Loss of Pulse Amplitude)-"4F 2 ~AE 9 AlX 0 A=
A B Al ~H"l(pulse lost and sensor off detection subsystem)+= AA 7} A2 HE o) H=R5 AA5H7] ¢5te] 7lg]-
o

THHA A 4GS AFEST Ao 2] AHELS vXH E ol AR Aol B A gLl g s ¥ 7HA] BHE
Aol MEY 2ot MZELS We X149 ~H o] E(Signal State)7} "1t Z 2] A E (Pulse Present) == Al A Ho]H]
Q ¥ (Sensor Maybe Off)7} obd A <a12]Z A B A| A E (algorithm's subsystem)el] &]8] F-A| T}, A|19d ~Ho|E

of gro] "Hut T AE wuk 7 ~E (Pulse Lost), AlA wlo|H] @3 Bl AlA @ 32" 7PH T

1ok

JEHE-(DHEZ 2, (2)ZHAE-QI=(front-end) A X A4 2 1D
EHE-AM - A E E3Fels A 2E AEHOE
AAE H i A B A~ (Ensemble Averaging Subsystem)

Ein

A B A2 (Ensemble Averaging Subsystem)

_10_
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PR Hit ARA 2R 75 b AERE e Tgle] 98 2ERS AL, {1 Ei 24 ofg B Eo| o
9 o TE Y5 29 AEE YA e HE) LS Fhelt AL BA B S 5 £ 48 23
= EE g 97hE bsEl d

o BREH FAH 7SS 2 A1 IR 2592 ZEH Y

o] g4 wuke T 12 WHk(filter's input pulses) BT} 7S = BA olE]| M E| o3 & ¥t} =38 wulo] gt
3 ks FAdetr] sl S Drbu FatstE =A 9] vig Aol

MBA AR AR BEEdl B 7]3kE o] EYAE sAlskaL, A atol it EY A= 7hsd 4% R-Wave 22 v] 704 o
E=53H R-Wave Eg]71ol] fefgto]ldrt. R-Wave EB7|7F B7Hs 8 45, Eg7= Wabs AL A BA|~H

Optical Period ]

( JomuEle] Wit F7) 2RE U o2 AR e 7t el sho B BalA S Al %aha,
g Aelshold BalAold FRak 21 nelHh o] WHol A, A%H Eelv R B T8 Aelaine A}
EElES

At A ol A=) 3 9571 A (corrupy) YRS Akl Bl 42 2T
b=l
O

4 G AT AR A P kel o] AAA0IE R-Wave B2l 2 o] ke shagie 49 2
ehele A obEl M Eo] o) 2 R/ wAE Wuke vhehiich, WEF A9 ekl e el Wt A9 FeE T2 A%
W= oh kel ghadolth WEE Aelde o4 Qeon iy 1-2 AdH,

259 d8(Lowpass Filter)-# 9]0 2 A4 o8 SF 52 b3} o], AL v EY A HHA AR o2 R E £

LPF _Inputs

7= ( )E AHEEHe] TR e d),

Lowpass Waveform = Lowpass Waveforms
+LPF _Weights
*(Input_Waveforms,

+Lowpass _Waveforms , )
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MBAI2E 27359k M5 A E 1.09 tZ2ERZ A"
. Lowpass Waveforms
1-= A9 W (One-Second Delay Buffer)-2 <] 2 = 44 (159 AdH oo)x 2

RWave Occurred IR _Inputs Red _Inputs Input Valid

g efell wheh) ek 1z & #9(

Age Inputs RWave _Inputs)

112
rlo
P

off 47wt

.

. Current Time ctr o ]
4 3 (Timestamp) —E} 9] 2 )= 002 27|13k, o % v [ E F7) S =

N
0 S elolch. H3 448 G 1) ol A% AT Aofed 1] 69 el weh A AL,

3L
A

l>‘
w&’é

Ensemble Average Wezghts

4L 7154 ¥ ¥ (Ensemble Weight Buffer)-<=41% n}x] 9 4] 7

I'nsemble Average Buffer Ensemble Weights Timestamp

a5 Bl ag e o
Ak ol e 1-2 A wo] o] BE AE (every emrym SR B AFA S Avd - S Gk A4
Qo] 1-% A el A G418 wrleh, 2T PP AFAE How Ao AA WECIFA B2y 12>

Current Time ctr ‘
)1 o] Wuo A 71 Qe Vs A = AT,

Optical od
EA A A o)A (Trigger Qualification)—/\iE’\]Z:E“%RWave 'Occurredg} pticat .perio =

RWave Occurred_

= ohte] gy o mRE TR0 EAE AUt = HEE EdA ot

RWave Occurred, .1 0 4850 ae, 499 9900 2 49 B255 519555 31 51309l 1-

Z A M S SRk Wb Ak Al 2Rl 0 R < Optzcal_pemod%]aq] Nzn A= R-Wave

77} Aol 52 Bk 2AE A $O Aoow Aol ). o g7 e LW ave ) g ag = qur ne

rle

_ o Optical period
AR} 7)ol Fwatrka AZbE ) e s v,

Optical Trigger WE .
P AG o) Al A2-A2 Y74 Addn vdEor, B
o= O Z(solely) =%}

2R Al P AL AuA| s

Optical perzod

SArE 7 22 (Ensemble Averaging Model)-A] B A] 2~E1 & 2 9] & 2 A o] &
S At Ao d 2 AA Qe 5L v 2 g axa, -2 Ad WY E

(M o
L)
)
il

A ke e Faln) 4B 2 A wake] Tula) 422 Bt sshs 2ol ole) sle] @A) 4 AEe) b
[e)

j_gi ==8 Jl}g] za il = unm—_g.o] %LH o]_ﬂ_’ 7_1'— /\‘EE%%
oA i ZHA O] FoFEWE BAYE 2 F DE
(teeth)"e] && AA st}

e A wure] Fuig) gro] ol wute] Fuim) MZo] Ulge] Wrolehs RS 2AuT. £ = 7} Aejuold =
2 Aol A 09 ghs 7hA a1 2h7ke] thg A Z o) A Z7hE = A1zke] AR A Q) Z7} 8H(ramp function) B AL 98}

2},
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AE G BE 8k 2 =71 WS (Ensemble Averaging Filter Equations and Intermediate Variables)—SHAE 3

L

[0}

Ensemble Average Weights we,

T FEE AE =Y A 2w o8] e , ALt o
& sropa e v kel ulm) Aol A Aasoof s 72 A9ES YEt,

z; =z twix;~z;)

-

Z i o) spye) mmro e o) L fke gepan, i quasne) gyn-nEE Set nE © 7

X _ } § _ B}
A muk wojo] AgEch T Y 1-2 A9 vy 23E e b He 8 AZolt), 428k (oMo BE MEEe A
Zr2}(scalars)gkol ot
2 Wk 3 (Composite Pulse Buffers)-34d 2 €4 W 24 whuko gy x o 2 9 Wil Mo A g} ddx

o eeAt 083 05 4 AEE] b8k A WS Ager AugE,

SEETE

uhg WS 3] 838)7] 918te] 20BPM Wule] 103 A E o] 5
Hug HAES 1

OBPMel A Ao 1.1 A% el &4 WutE 3} Ao
=

Foh e 28 Baavhy, ) Bejel Foe e 4

A Apole] 27 0] FY Wold A5, A Wk vl W] Faol X Bsey] A9 Ao AL ek

4 ko) San gze ST TG F20) g o) Aeistold EelAS Alolel AEe] 4, 5, wuh F7)0

A, 7 gz Aad. forpiiae, S w Lo 91491 37} G4 ramp function)#hs A& F9)3heh,

zj:zjﬂLwt(xt-zj)

Z =z e _
Wo ga gre < o TS5 e ga gan S wsie) Fra w9@ 4%, T S Awe S &
5

w7 o) Ml 7 Eel At 2AE ¥ ARA AT FHel A A BASS AT Aolth EAF Al e 4]

z .

2 4%t Y 28 Mz dElE 90| o] e WS4 T S o] 7 80%,
60%, 40%, 2 20%7} S == H ZH (52 DY A2 A Wak(4=8k2] 1b) Aol o] ® 7H(interpolate) €t} A2 ¥4
ko) Ol%%l T otd, d4E 9382 1 A2 A

=713}, A x713}F E949, ¥ o]1x-= AMZE(Initialization, Reinitialization, Clearing and Ignored Sampled)-1% AMZ&

BX

=
< O3t F /)9 B S8 aA, F = et glm, T e ARE A e
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M BA 2L A gl ol A e 25 E 353817 9t F ] WHS X3St ERAE Alololl A 527t AE A9, A B
A 2" S #Agtold EANA "Flo](clear)"d Aot} Z]o]¥ T ZEH(clearing operation)< 1-% A HHE
of Ay Aol d} FH & E|AGY] gt 7P Do tha WL Al 9] 9f A, A BA| 2~Ele] of - WM (persistent
variables)E 159 Z7|gto = HA s}

1. A BA| 2=El o] &) B} 2~El L

2. since < R-wave E@| A ¢} H = | vtold Eg| A 2 3A 7L

Opical Trigger Waveform

3. AR ARAE A%E7) Yl AFeH, o)A REY
4. 28 A Eeja Aol A ~dH ol E WAl AbE|(the stat of the Trigger Qualification State Machine).
5.1-% Ad 949 ¥H.

) Ensemble Average Wez’ghtsm -

shube] o] 529 Z1FE FAT O] RHo] T lstel FA(MAL)E A%, T4 Tk vl = B Felela, A

Optical Period oo

BA|~H £ HgE nlasit} A7 45 12hd, W3 9] 19 2 (indices)& 1
ESo] o] Wut 7] 9] oW XA (integral number)E 2t 2 AL 11 1-F A HEHEL AAA LA, o] AL A
what )5 7} 2] 2o A 7Here A @) wluke) 3he wAZIAE Eekaly] wo] e ATk AnAsue
Optical Period

J47]_7]_ O(TB_) o= }\u_ﬁgo] X%o]_l‘ 5% %g_ l?_
A5 719 LED B7] e 53 7] o] SelA o] Bg 2xHt A4 Al 24 7|d¥ = A
| 3 52314 & thev} o] EA ALk,

Flapsed Periods
=int(Interrupt _Duration/Optical _Period)

Samples In Fractional Period
=Interruption Duration-Elapsed Periods
*Optical Period

New Idx
=round(i_ldx+Samples In Fraction Period)

-~ New Idx Optlcal Period

oz,
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New Idx
=round(i _Idx+Samples In Fraction Period-Optical Period)

j=New ldx~+j-1ildx

S ek v Sl Aled = e e EREA oL, CHIESEA] et
GgE H M EA LTS Wi R 2E 9L AN Q2 HE M HAAF o] Wuke A7k AR 7| 7he] FA7E 5 A2 55
ofXith= AL A4 v v std vk A 278 = A BAAE ] G M RR(ALL)ZE 150 27 iR A E e
Ag n gk o] AL A x7|3HE FrEsts o HE 57k T1Ale] Ao e B HBAIAES o wiH A7 H
ol A7} ok k= As whE 7] wiell dei Xt

E5 YA 7¢] AH|o|E o]
2o E MAS vehit,

Pn
e

e
oX
=
=
Ry
&
il
i)
I
i
1o,
r o
fin)
[»
2
>
o
X
it
4
=
1o,
=
=
K
K
filo
e
fin)
©
m
ol
e
N
Ho
rot

Age Out,

o o] "l E¥(age metric)-A BAI AT 9] §Hd Wk Z9 o] Ao B A4 1} 29 oo,

_ Age Inputs,

of g AE=, oA eflo]FE Al oS 5o, i Lo a710] §4 HYES Yool

o) s e, ay s Lsemble Averaging Weight, sy oo o ggeena
Age Inputs, Age Out;

a = gustE g, J3k ARt ofs) SrkE

o

age out;

=age _out ,+m

+w ((age in,+ N)- (age_our;ﬂLm )

HBA 28 J5 e Jujo| 28 oF Bt e g e Toad S A A
= A7le Eo

Current Time Ctr
MBA AR FALE A EE5S E9ehs, v AlEollA S A BFl 287 2 ( ) ) )5 SR Ak g
ok
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Aol Felol s Az s 21, A8C Uy o) e qrey A8CPUIS L, )
Age Out et _ .
s}, Ak} ol elol EE FolA] ERIAWEE S5 v o] LE DB A4 ehlawEo12
Age Out ] !
AT, olel3 A9 EL G A EAEo] F2lol s A, A2 ShE L A A g 24l ol e
FAe A,

shg So] uut Ao 3 Aol M3} Wk & o) ALgH = R BF Al T Arlze] 02 o Eahi

Rate LPI" Weight

£ g e Eo] M EE vE EHES Sge7) 96l e T G B A4

- Sat LPF Weight
e WEZ A7 29 v e Yo FrlH Y ¢ 7‘°x] LpE ol S o &
3 s 1 HAd ot Jol A 0. 05_H_u}ﬂ Zro @ Z7}aA = okS 7o)

wo
T
N

S 3E Pt 7}5 X (Ensemble Averaging Weights)

A BA| g o] miuk A gl A o)y Al o] A B A 2~E o] b A Q] Wuke] W7} vk FRE T AS 3 sk A9, A
BAIAELL AE o A BA2Eo] AAJd 2 /\}*‘19 GFE i 7FAE JulolEdtt, 5 YA 7heA = 1A 9
8 o] Zs} o} Wukg S ALt AFEEE T N E HAt ol E 8 AlAtE T oled Tt A= 1Al Y
g 5o] JFE Htste A &= ek Ay A “:’Jrﬂ A o] A HA| 2B o] A dof o3| A3 W ER] Ao FiEA o
2 7] Z%}

Sat Ensemble Averaging Iilter Weight _ o

rol
4
&
1>
Mo
A
dlo
B
L

x= max(Short RoR Variance, Pulse Qual RoR Variance/l.5)
*max(Long Term Pulse Amp Ratio, 1.0)

RoR Variance Based Filt Wr=0.5%0.05/max(0.05, x)
Arr Prob=(Period Var-0.1*short RoR Variance-0.09)/(0.25-0.09);
Arr Min Filt Wt For Sar=0.05+0.5* bound(Arr _Prob, 0, 1.0)

Sat Ensemble Averaging Filter Weight
=max(RoR Variance Based Filt Wi,
Arr Min Filt Wt For Sar)*(1.0+Pulse Qual Score)

Sat _Ensemble Averagign Filter Weight
=min(Sat Ensemble Averaging Filter Weight, 1.0)

a4, bound(a, b, c). min ( max (a., b). ¢)= gy
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A7) A wgEel ul& MEE N8 29 gol te 059 UEE 45 A o) Aol
Short RpR _Variancej} Pulse Qual RoR Variance _

Pulse Qual RoR Variance

299 AL Mg Ao MBE YA o TS, 7P AT vt
el Aol Y Ex AT FRAT 71F A sho] v &5 gl o3 PaH i B ol AES AukH o Sy
Long Term Pulse Amp Ratio Arr Min Filt Wt For Sat
L HONE. - AP - o groll o8 pag, S AHRLBLIVLLOr DAl
Period Var
S FAue] A= 8 HHslel= ) of X 7z I NE-H 7t (H ¢ 0.05~0.55)°0 A g}
o1& P E-AFL WA} F71E 2 wukg e w3 Aol A 9] wel AalA b A wuke 2o

Pulse Oual Score
'Q ) = FAE A o] AL 052 5E 171

Sat Ensemble Averaging FI;t‘er_PVe:ghtg Augre 27

n
E

Rate Ensemble Average filter Weight

2 98 Fore e 2k

Arr Prob=(Period Var-0.07)/(0.20-0.17)

Arr Min Filt Wt For Rate
=0.05+0.5*bound(Arr Prob,0,1.0)

x= max(RoR Variarnce based Filt_Wt.
Arr Adinn Filt Wt For Rate)
*(1.0+Pulse Quasl _Score)

Short Term Pulse Amp Ratio
*Long Term Pulse Amp Ratio<1 .Oam

s

x=x/Short Term Pulse Amp Ratio

Avg Period> OE]rqu

s

x=x*bound(Pulse Qual Score
*Qualified Pulse Period/Avg Period, 1.0,3.0)

Rate Ensemble Averaging Filter Weight=min(x,1.0)

o] Feta e the ek A thar),
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Sat _Ensemble Averaging Filter Weight
= thgat gk,

Ar Prob

a) = ARtsk7] 918l AbeE EE e 2 Ale] B wvto] winl ey Aol ARt WA s ol
]_

Jo] wlgt A7) Wl io], T v,

7 Ahetepl B Ae AwA o sk
eu Aol o) e o5& APH oz o

l%

(skip)Fh, o] 2 FAUG 2 i 204 ehi, g ik Pejol Ao Mo R e 275 v ol
Qualified Pulse Period
A 9] (Definitions)

tlo| €l ¢ E(data inputs)

Avg Period

-3+ vt =7](average pulse period)= WHME AlAF A B A 2~Hof] o]F] 7| = H T},

l

Long Term Pulse Amp Ratio

ES R ENEL ESEERNEREEEE B
e A 014 qE A 2glel] o) AFAT 10wt AAHoR 2 ke mA ofE M=) QukHel FA o] T, e

Ensemble Averaging Filter Weights

SEERES
Period Var
< o g Qeso ) A s o R Ee Fo-wE WEY ¥4 B3 She A
g,
Pulse QOual Score RoR Variance
Lual. R EEEEE PRI P2 : WED s
Avg Period

o], 0.109] @2 A== Hot 7] Abol o] HHAH7} o] 10%et= AS 7H 2

Pulse Qual.Score .\ 1y g gu10mo1n snsmoln st ge1s11008 0ol ol A 88 2n
o 0& 74 U 108 § 5ol

Qualified Pulse Period

LR EEEEEREERES EIEEERE DR RS ERR )

Short Term Pulse Amp Ratio

~o] 4 Wl 57) 9} W] agl o] wiy)

1=}
=
Hu
il
£
k)
=
o,
o,
£

Z 3 E(Outputs)
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Frequency Ratio ., Mean IR Frequency Content

~outol o) 2 o ] &,

LPF_ROR_VCIFICIHC&‘_H]%%Q] Wgel Wahe ol elshol LPF Scaled Waveforms I
Aol 2H At
Rate LPEWeight ., o ganern o aus As ol Aren #4252 vle) A s 4 22 A
BA R oA ALgHE 243 BE FA.
RoR Vari

oR Variance | . .. . ¢ 0 wsge qam0 Scaled Waveforms o mrEe] g% Aroo] 2
A AR 0.109] gk AETh A &5 v &0l #é? Hl &5 v & ghe] 10%°] ol o]l Fv v&E<] gkt

= tas AL e,

Sat Ensemble Averaging Filt Weight

Sk s Ao] A % AUk ANE ) AFEH FFES
Blg) Azlshis AR B ARA ) A AR E S GAR-R A,

Sal LPE Weight . o wamein 2 ware Ae 99 480 9958 0o Aelse 992 93 A0
NS A A A 8] S,

Scaled Waveforms Pre Processed Waveforms
Taveforms o o 49 7€ Waveforms,, - wa.

Short RoR Variance . . o 4 0 was nasne), SCHEdWavetorms o yo 5 2o an na
A=y
5 (Internal Variables)
Arr Prob o yy waa g aasc pama 1n. 5 A9
Ensemble _Averagz’ng_lerer_Wezghtsqqﬂ] e B e Perzod Var _
o,
Arr Min Filt Wt For Rate.,
Arr Min Filt Wt For Sat e Arr Prob ol 25 = A

Ensemble _Averagmg_th‘er_Wezghtsq} A 5 gk

o

LPF Scaled Waveforms LPF RoR Variance

& Ashed AR E =,

LS-’cuazle'd_lr/Vanveformns*4 PR PN e e e
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X QIEHOl A

\.AM

LED ———i
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HOI=  pPhotocurren

Photo-
current

1+
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)

Sensor 10

\\_b PIC CIB O ARM CiH 2
A
34
MP100 0| &t A Analog Output
\\ 20 26
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Al 0H-ZEF [ Deétestor Signals sl
OIEHTIOIA Alo_smm_: Setting,
¥ 3D Contrdl _ 22 MAJ 9 Data / Addrss 32
IR, Red Voltages k)%g 3 N Ik
] RX

A-_uQmS Setting, |
-V 1-V Contral EE NEE
|- 1-V Level —> —] -
| olEimoI~ | betector Faut>] ZEEZT  |epic Rese ZZAIA
L 4
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CIXg
IOl

A

<«—— Power
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* . Diglnd\;mebnm
Peroa Yy Fve:Procaiiad Wakaidrs ==}
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M= HE Head_Sensor lo venous pusation | w= =3
b HER= He P Dagrea - ~B
FRIEN a0 y we oy [¢
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Initial state

| HEEE;!){I!JI ]‘m

Qnal.imn?m between triggers
“Clear”® Filtes

L eI S——
j& Nge g
o HEH AEI0E
1 overflowed
baffer Qunlified trigger
oCcurs
8 Ao By u

HEHE HHOE EX

L6

Initial state

e B WY HHE

SHEZeH
- . B
lified i
Move (tosartofbuffer | Passes end of buffer
B0l B o I E
SHEZSHO

Sd:'mipdmow | passes end of bullier

fmsumffbu&'er——l

| BlEAE G HE HHE
P owazesmusn

Note: [ and / are incremented each sample

in all states, until they overflow the bufffer,
=7
i
I L& =21 1)
Over § seconds
Letwoes trigoers
l “Clear filter
iE ASE By
e HIH HE0IE
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