310 | @B English

DAY Inc. (DAY BP), N = 120

X E (Abstract)

. ADIEQIX|Qt HEC 2 EUBP)S FHSI= F7t (cuffless) F20| 24t
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2, 1Y HER LFV|E gl +2 8 FEX B0 = =& + &S UE1, HA
r= AZ - 02 QX MZoE DESHAH BPEEESE H Q) S
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S FH0| 2&5IRUCHday12 EF AFH). Atg 60:20:20 2, 7= A5 AFE

At M (ridge regression) AHEZH0| 71 & L8250 held-out(test 24F)
UmWF MAE7} SBP 2.40-DBP 2.28 mmHg(BHS A/A), M| SBP 5.77(B)-DBP
4.76 mmHg(B, harmonic+ridge™ DBP 4.68 A)0| Z=E3IR}AL, tree-gradient
boosting2 MMAETE[RUCE WA BPFEHEE Mt 452 7ol /A=A
=0, EoEEE+2eh)7E ol0] 7HQl level2 E7| MEO|Ct SHAPY X 7|0 &=
AHR- (2 Z8)7F F =5t E3| 0[2t7|of 2L}

ZAE. UAY YK M=ot 1g B, 28 poteE YHT 2 Grade AM| =F
M SBP= B7f 80|04, O|= )9l W72 22| mean-regressiondt o
A A 7H7HE residual autocorrelation®] AKX AnCH M=
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file:///C:/Temp/HYPT/book_site/paper_en.html

OTH d2|1 ofLt XpF 57

—

—

N 74K

Ol AFX
O o

At & otLtolH,

—

decomposition, nowcasting, wearable physiology, heart-rate arousal, BHS grade,
o

7|9 E: cuffless blood pressure, wearable, circadian phase, level-deviation

mean-regression

1. M2
g 7ts¢et

¥

Wool B K BT A UM W E T ST M . Koo o
i w0 KJ o ﬂ o 5 m N :m W oAS zoom © R W =
N ~ @ — 1. f— = HO T R Bl = = —_
mEtes HFaRgpa® FowmoxIagz T
3 o of H 7 o %I KM o B o~ A o0 T Es  HON g
of of M & N oA 2o T LY AL ST o J m M o
.__A|_| 7] || I S o_ IDI I~ .ﬂ.u_ | M Ol .__Au_”_ —_ Ol_ o~ Ou_ |Ar=._ ! -
W R ~+ Zool i1 B on W = o = of o B0 mr %o o KO
4r o = K o) or 00 . < o- -+ T = = 3 KO
Bl ) = ozr s N i orFE IF o A = L N M oF A RO
[T e W oy = o ol o ool — X

_ o = S il _ N K ool

5 W gy -, =0 = N °
ko ) W& o zooar 2R - - TS )
r ™ =% o= om0 o s ol § g B3 MR g F R
ou Ko = o, 8 M w8t o R g o4 S o W oo o o
o) oo Ko T LMK g G 10 e - T I A= o7
H oll o o oF S el 2 R0 o O <2
_on 9% o . S KO = = ol — £ H Ol . od
=8 T mu ook D Ho BUoMo BE kb T N B omg o
S m ™ gl ~ RO < & ko o = & = < __ o= o > N
ol ol X . S o ur & O = o . oF g D ® LY
i o RN X w ol gz & 0 o ™= o o m M
Mo WS & Moo @ RS RS o F U
Klgr T T < oo O mu < g N 130 o o M of o ap B
B R s B - z0 T I 1

T HOK ol Kl uu ®r <0 o af Wz o ip N0 X = _—q
o <+ <+ — ar I @ £ =N N Mo
bl o mju mro g H W o7 ™ ny o m_ oo __ jo J| Moz W OF B
Eil T U il = AN T i O -
Rl R oy g o = ko 2K W T 5
= <H T i s oz 2= T T~ T
N @ 0 ™o . W2 < <H = I T T KI L K
m w5 oo oo ol . 3 RORT K- <U g o] =~ % fo w0 X
_ " ° EoOZ oW om W om o~ do m — oF & = RS Ho 0
ko2 g M0 oz M KE R g ®OX W0 A et oy O
L__mﬁauzou_W_Wﬂﬂmoﬂa_m%ae_eAWmamw = of K
o U oWl fo o KO JJ Kr o oF o H o W T T 10 <0 1F



ZAoiH, =8 HANME Ol 184 2 XF

—~

recency-by-phase 7%,

length-scale ¢ = 196&, confidence k = 5)1F TEF A xJH cluster YF7|
2 =eoto] Yottt of= il Apilef ot Y FHYUS Wt
7= EZkPart 1,8 = 90, k = 0.5)2] &1t FE &Lt HXH(deviation) &2
T FFU B0 = level + phaseE 7% 7|, oMol A8 Moz
MY 75t LI | residual HSS ZAISICH O] A MES EE|stozN
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(SBP)2 H 113.0 mmHg(SD 14.1), O|2t7| € RH(DBP)2 74.5 mmHg(SD

9.5) o, 2 42AH 4= SBP 0.72, DBP 0.6322 7§02l 7t B1.50| X|HjH
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PPG MIIZEE HE|SH 7|&XH(descriptor)S FESIH, 7|0 57|
2 o|et7| HHE 7|8t BE5MIY(dicrotic notch), BLHX|Z=(augmentation

index), BFAFX|Z=(reflection index), 2|1 Z2Xomio|l X} 0|8 EX

(SDPTG)O| ZtEICt BHH FA EZl(aggregate-feature) 2 HS 9H =
S0l de| M E g HEHO|E, 25 ZEet 242 AZHE 7[sXE

fo mn ol mu
fim]
1z
Ofn
(3
D
-
S
O
D
=t
Ho
k!
mjo
Hl 0 o

g2 O|X|=0H, o= 7HE &
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HPATCERH R0, YEtY oz HTEQ 42 F HN 573t M2 E
Za= S0k o] EfO|Y XHE 2 HEH ISR = AL O Hot =57 M=
£ B3 AUtk E0E =7 L(SBP) B &2 A= PTT 7|8 =F0A
°F 53 mmHgQ! Bt PAT 7|8 =M= 2f 9.8 mmHgO|H, EXt= 7HH
KOl M= 7|(pre-ejection period)di| 2|3l 50| AMotEICE mtd 7[8t A&
2E = Al MOto A ES5H= PPG2BP-Net2 0.21 plus or minus 7.51

mmHg2| SBP X0 Z=E35t0| Grade AE THESIRICL Ol2{st AutE2 T
2 =8 Grade A §50| el TA 7I&Xt7F OfL{2t Al FEN, AN Ef
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set-point F¢|2| #S0| &4x[0f LE
MM +EME St
Mojel W HaE A 7F |
AFHA L paselineS A O[3t HHEH0| O] paseline 2L AZXMo 2

o
R2 A0 =Fot=X]7t & 0| 52| T 7[F0] ECt,

am
dal
N
re
4%
(02l
o
=
B
4
M
=2
x
I
N
=]
i
1

2.4 M{YX|X| @42 2H

LS =

4p

SototH, M AE ChY £ Grade A Y& =7t =2 A| PPG HEHLE
& PTT EfO|Y x2S Sl EE 7tsditie E, EFE 8le AR AlZHY
Ee[ZEVHEA S 71718 1 BEFE J7|Ede gl MotAZictE F, Ak
0 O E A oizig EZ0| Hele #2H =& F2 oM BPE X[Hf
St= AtEdld MEfE B33ttt B2 EO0FQICt Ot&l CHROX|X| §42
A2, 32 El HF(BHS, AAMI/ISO 81060-2, IEEE 1708) SHO|A{, Tt S}2 9| &
HEn OdE Hojd A atA BP7F MY Sl= HENO|A, A ADLES]
X dzet A2 HOIHE & EHe SAIE FE(nowcasting)0ll i3l Of C|7HX]
20128 = A=X[0f &t A XHE[o|H, of7[0f= A EHe H=k
SHAIZE ofClof &0 UAesA|, A2 f dER H=E&= Grade A0 =Y
= e gtHE Y M F=te= 38 5= X0l et AR sjFo| =gt
Lt 2 A+ 0| 752 CHEL
3. W

3.1 33 E, Ho|H, 58 ¥

DAY BP Glt= 79 &0z @ EESH 4ol 1208 (HY 609, 014 60
S SEoIQCt B HHE2 32.1M|(standard deviation [SD] 8.1, 2| 18
M 66)RH W HEZXFBMNE 22.7 kg/m?F 10, 1080 DHAS
APE ZICHE2 Z4o 2 X7t B S 2 &7k SFF oF CHA Kt ¢

Of IS E MMM 2 4128M M2 MESIQICH H=x

OS2 £ZHTI|E(SBP) 113.0 mmHg(SD 14.1), O|2t7|&

RCt ICCE SBPO|A] 0.72, DBPOA 0.632 2, 7Y
|65t = RAE Ciao| 2f 7ielel Hlm A

A2 ol R L HiS S AlAtSHRACE

25(DBP) 74.5 mmHg(SD
ol ¢t Xto|7h FH| BP &

LY A Ol set-point@t Q&L



2= UMM Z2EE22 12 HH22 F XY HE JFHUS FS
M =R
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W= gdotien, i AIE2 OHX| e 58 Al

Ztoz AESIQULE O] A= TIeEE 7[8 BPOM & 7|&E T 7HX| 2%}
HE AE¥o= OHECL AM, tHY SHYUS 4P Y H32 Fd5te
O, ot 58 &S SD= SBPOIA &f 4.8 mmHg, DBPOA| &f 3.8 mmHg=
FPEN, S & JYUS BootH MM FEX|Ql EELXIE 29| K
TS 24T S, MMl X HHUS dA M) HER 2sh &
HXl=H, A7IMe +21 mmHgE FEE[ULD, A HIje & HM SHUS
YoM O] YA|X HEo| R fY 2 HMItk[= Cf4l A43LEICE 0|2 M
8,1937H2| Al ZHLUE 4169702 MM 22 MM Hlx|ACH O] THA|
o HEH TaE2 /M W 242 25t YHBECH MM Bt 0|2

7HQl L} SD= SBPOIA 7.19 mmHg, DBPOIA 554 mmHgR 2Lt 7491 Ly
SBP Z24tof 2F 1801 A 36%& M2l A=t ofL2t 5E TS0 7|ste
Aoz FHE|UCE matM W8 F-UE ground truthE FZSHRACHH 2
HojlA =t b

Zi0|Ct,

o o

=/tst a2l &9

M P80l deldez E7hseh 2HSBP 70 mmHg O|8F E&= 220

mmHg Z=1H2 MAHSIRALH, 0| 7|E22 F 7{O| OtE[HMET}t MAHE UL
IDE 22 A5 712 =F0A 60:20:20 HlE(=2H 728, 2T 249

A 2482 =AE[0f, O] Rl = |’é>*9| =20 MH2 MSSHA| ?*E
£ SIALCE ZF ZILXLO| 7|1E LHOA 1L Xt= 7HQ! level2 anchoringSh= O
ol 2t A2 E|= calibration anchorZ EE2E|UOH, SEHO|LL HILO| CHAF A|
MO EB= AMEE[X] RULCE 2YXIOM 7¥X= 5= =7 (estimation)Of AHE
Z|0f, OlF 69 TA|IZF &M 7|&st 72l =F 22 U2t estimation?| 2

o 45 Al Mu S FEoUh ERE 05 YAts FX] EUACL

dojzis ABet HE B2 £ TP HHE2 08 5T HB AT
XYL B|AGIYOOR, 2 Ho| Bp YHS B YFI| M ofY Lol B
= Mg ZYS 2 OF slo|=as BZoR WAt B7te 2t g
Lol A 2ot QInFEOIITE 5, FOIT 22 1 AFTA| 018 TH53t 5
MUSRLER YRR, 022l Bp 20| O|F 2| BHOR L&
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O7|M A HRY QX AlZE 2 1 = 1440222 BF LS A ZHA E[A Y
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£ LIEtLHO, ofof 2t AP £2o| 21t otF 8 29| 0| X2 Ho{Z
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3.3 Level model

level model2 Zt 7iQ19| ©Qf set-pointE FHEIA}2M, O|= person 7t
ICC7} =Ct= H(systolic blood pressure [SBP] 0.72, diastolic blood pressure
[DBP] 0.63)2 i M 7t& XHjA el F4ko| RIHO|Ct 3|45t noisySt
day1 calibration 0|2t 2[E=St= LA, person B L2 day1 calibration
2 2% population 7|Ht2 2 MTtEl |evel Z2 2 empirical-Bayes shrinkage
ot LHESHALE FHE2Z L = (ncy + 2 Ley) / (0 + 2)0IH, H7|M 2
day1 calibration i, n2 dayl reading =&, Loyt 21F0A anchoring=!
levelZ 2|0[2tCt day12 7H219| levelS 11 3t= calibration anchorZ2t A}
2E[RAol, HEO| training EE+ evaluation target2 2= ALESHA| AQULCE

prior= 2712| pseudo-observation® 2 7+53}04, dayl sampling0| =2t
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CH& Rt RHA Q| calibrationOf T 34| 2|ESH sampling0| &
£ 2|5 anchor2 £ H strengthE Y2 =& o} QAL

rot

FCHAERE

QIE level Loy = THZBLEANKorea National Health and Nutrition
Examination Survey, KNHANES) HN24 cohort(& & At 6,997F, ‘3¢l 6,033
g4 - 27 5957H)EFE weighted ridge regressiong AH&3H0] 2
=StRLE  predictor2= LO[2F body mass index(BMI) spline, ‘&2
interaction, 2JAF FIEH el St 58, 8¢ T E ZYUSIA2
Ol &2 AT M =&t self-report survey featureE ICHE EHADH A O||:}
smartwatch reference?} cuff 7|8t survey instrument®} systematicStA XtO|
7t ARS S Z, device offset alphaE training cohortO| Al X 2t5}0{(SBP +1.9

mmHg, DBP +2.7 mmHg) anchor0il G5} &ILCt

20712] held-out splitdl] 2% 25 anchor 32 population CHEA S| O
M2 =N FJACHE 1). SBPL| 42 KNHANES anchor= mean absolute
error(MAE) 6.61 + 0.78 mmHgE F%45}0], cohort-cluster anchor?| 7.17 +
1.04 mmHgELCH F2|8HH @8R L (paired p = 0.001), naive population
B[ 10.05 mmHgEL} ¥ f=3tRUCt DBPL| &% anchore= 4.84 +
0.59 mmHgol =30, cohort-cluster baseline?| 4.94 mmHg2t SAXS2
2 S50 (p = 041), population B#9| 569 mmHgELt 5HQLCEH
population CHE-EO0| QM H O|F+=, 272 convenience cohort(N = 120,
G Lto] 32.1M, sD 8.1)7F 22| & I NHY tailE under-samplingdt
RI| 20|t M= T2 THE =l survey= M| LIO|, BMI, risk-factor &<

Ol ZX calibrated priorg XM&35t0, atypicaldt 7§10 CH$ shrinkage bias
£ daAZiCH

3.4 Phase kernel

person level ?[0f, circadian phase G&0| @& 2| systematic?t within-day

HENE ZASIQICH ZHH O 2, phase?t A= A2 interpolation(Part

1)} estimationOf| A{ M2 CFECLL interpolationOf| A= phaseZt siE 742! 2

e1o| =2t same-day S84t ?/0 HHAM, B2 length-scale(t = 90&)1t &

2 confidence weight(k = 0.5)2 10| 721 HXHS FESHA M2tZtCt

HFH estimationOf A= O|2fe] =YD HHUS ALY &= YL2EE, phaseE
=

day1 calibration M =E2%H recency-by-phase 7522 F#+43%t F(length-



scale { = 1962, confidence k = 5) O| & population 7|8t2| agexsex cluster
circadian =41} blendd}t AL} cluster circadian phase kernel2 Lt0|Qt 4
strata® Fo|El 47 cluster2 FESIU 20, 1,440& ring &2 circular time-
of-day distance0f| 2t 7| =& 715504, phase curve?t noisyet 7§21 H
SO ofL|2t Zk IS AHSHA cluster LHOIA SR &I+ diurnal patterng gt

Yot = ofRALY.

dayl1S 22 E A|ZHH %*E| Lo T target timeO|A= recency 7+& 0|
aAstEE, 7§ QletEl dayl d&2| 7|07t E0{=11 population cluster =M

O X|E{SHAl =ICt O & festlmatlonol phase= £X 7§0lo| 1 1Q3t
excursionO| OtL|2}t QT SAHSHH 2 = B olE circadian shapeg & 24
ElCh structural estimatee & &8 “HtHo=z A0 E0 = level +
phaseZ2 MESHF M, dayl calibrationdt 2/F FEO|T 2|FESH= smooth
Sta 2HHS| causal®t baselines RALCE O] borrowed average circadian
shape:= session TFH?| BP7} Grade BO| MF= o 7HX| = 2l Ea
S 2= FOZ SR #XHQl within-day excursiong ZAHg 4= gl7|

[ = Ol L.

3.5 Deviation models

structural estimate EOE 1739t &EHO| M, residual r = observed - EO7t &

2 B Hes ZASIYY, £F 052 B0 + =2 M ISR E0E 27
2t 2 M deviation modeling #ME A% 7ts?t time-varying signal= %t
PSke)
O

A1, residual learner?t person set-pointS CHA| Hetste A &X|s
Lt deviation model0®= 22| current wearable acute signal?t= =35I
OMH, O|& heart rate, weighted heart rate, resting CHH| heart rate2| B3},
heart-rate variability, wrist temperature, active flag, sleep flag, metabolic
equivalents(METs)2 T/dStRCE X£7] HAAOA L1245t E prior blood-
pressure-estimate lag(t1¥ &€ time-of-day estimate, ¥ &Y time-of-
day Ea, MY HA )= %F modeldM HMAHSIACE I Olf=,
structural estimate EO = level + phase”} 0[O ZF 7HQ19| level2 B QU

Ol2{et autoregressive lag7t CHMZ redundantdt®R L, O|F HMAHMNE
accuracy= APA AN HBEX| @FO MM modelO| Xt7| XtA19| estimated| T H

X Y= ZEt ez |X[|7| OfZO0[Ct O|o| et day1 calibrationS
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oM E AH T 22 modeld] ME YHEX| LUSH, pipeline X|
S

[ ]
X0l cuff 58 810| = deployable?t AEHE R X|SHSILCE.

SHLES| inductive biasOl H23HA commitShX| &1 residual signale S
3t5t7| 2I8H, 207H2] model familyE single-task % multi-task HE{Z H| 1S}

UL O|=2 regression(ridge, lasso, elastic-net, multi-task elastic-net),
spectral method(ridge EE+& multi-task elastic-net2 AF2% harmonic
feature), wavelet method(ridge S+ multi-task elastic-net® ArEst
continuous Ricker multiresolution), tree ensemble(random forest, extra-
trees, multi-task extra-trees), gradient boosting(XGBoost, LightGBM,
CatBoost & multi-task XGBoost2} CatBoost variant), deep model(multilayer
perceptron [MLP] S multi-task MLP)2 OF2RCL. 2= model2 residual
modeZ ZAtSt0], person level2 CHA| SH&ESHA| 2 2Z E0 99
deviation r2t2 O|FSt= 5 SIRICE O|2{ot SHLe2 =HO|RUCL £ &
StAl regularize®l linear modelfEH {32 nonlinear learner7tX| bias-
variance spectrum= OF2® 1, single-task X®S SBPRt DBPO| ZH
representationg &-F5t= multi-task FE{Q} CHESHRACE O] HL|E H| WS}
= AW0| HRMHE O|fs, HWEHO| F2 tree A boosting modelO]
sample error= 7t HJ}2LE M2 training size SHO|A out-of-sample0f| A
S1|st BtH  Jinear B spectral modelO| 74&H & 2BtSIE|A 7| TH20|CHA
3). [Ma2tA O| H|+= deviation signalOl MM Z O inductive biasE

SEHS=RE 7PIoHA| B =HEBHRALY.

l

o
T

DAY BP ¥70j= 120 Q| &7IXHEA 60F, M 60H)7I S2EE|RUCH, 7
F= of CHA MM RLHE QAL YE|fHoz E71s0 4

ne

4>
Hre
N
|0
o M
oF

d @ [systolic blood pressure, SBP] 70 mmHg 0|2t EE= 220 mmHg
1f, 2749| artifact M7H)2 st F, 8193712 raw reading2 Al H 3}

AN oF 4128 M2z FE|=RACE F2EQl Bx FH2 3214
(standard deviation[SD] 8.1, ¥ 180 66)F 1 W XMEZX|¢E 227
kg/m2R2M, 10| EItAI} At TICHE S HAG5IQACHE 1) HE Y

2 SBP7F E 113.0 mmHg(SD 14.1), O|&t7| & & (diastolic blood pressure,

mn Rt



DBP)O| &+ 74.5 mmHg(SD 9.5)RULCt. ICC= SBPO|Af 0.72, DBPOJAf 0.632
2,742l 2t Xto|7h MM 242 X[HiRS LIEFRICH MA EBTdgh O|F 4 el
Li SD+&= SBPOIAf 7.19 mmHg, DBPO|A| 554 mmHg=E HASHRACH 5 o
EEES0 12 UALE F ot F reading2 HSHF 7| WE0, Tt reading
o £ EE SD= SBPO|Al 2f 4.8 mmHg, DBPOA] & 3.8 mmHgR 2, A
reading?| alerting bias= +2.1 mmHg®ICt. 1 Z1f, 7§21 Lf SBP 242 2F
1801M 36%7t 5 &30 7|25t A2 FHERULCE /el =& 2
60:20:20 H| 22 +3E[0] atE& 728, AS 24Y, A& 24F 2 ME5HRALE
E7EREol 71E LHOAM 12X 7HQIC] level anchoringShE GO T AA0
calibration anchor2 Z&L|AN(HE0|Lt HI} targetSE & ALEE[X|
2), 2L KoM 7L K= 25 estimationl| 3G, AT, AE0 AHELIQULCE
X Az Y= O|EFQl A8 HEFE PHESI0] FIAIE U A|ZIE R

0o

b
52 rr J}'_ ro 4

i)

=

H1.32DE §Y, Y 4F, A% A 35 (N = 120)
s 4
EIEXL (& 7 o) 120 (60 / 60)
A (M) 32.1 + 8.1 (9| 18-66)
HEZEX| S (kg/m?) 227
X7ten ns et 109
&7 SBP / DBP (mmHg) 113.0 + 141 /745 + 95
ICC (SBP / DBP) 0.72 / 0.63

MME-7 = 74QIL) SD (SBP / DBP)  7.19 / 5.54 mmHg

Chl=y £3%E SD (SBP/ DBP)  2F 4.8 / 9 3.8 mmHg

K £ alerting B +2.1 mmHg
MM == (RIAl ZEOIA) 4,169 (8,19301 M)
Q|2 KNHANES Y74, SBP MAE 6.61 + 0.78 (cohort-cluster 7.17 + 1.04, p = 0.001; 2 & EHEH 10.05)
2|5 KNHANES %7, DBP MAE 484 + 059 (vs 494, p = 041; ZHEHE T 5.69)
42 87 EH

= TRl hybrid E27h2 2f 7HQ Atdo] =T same-day S84 I0A]
phase’t H-d&| =& 5l0{(Z0] Bk £ = 90& K
Z=7| F M1t recency-by-phase kernel& Z8tst0] 2t LXtE s LR XHA

— =4 =
of ZHYULELH QHo R M dSIRUCt FHEE £2 is_actual 21



stofl &Exgf2 XIS, FEE 201A 2| sanity error= T84 0.00
mmHgZ, E7t0] E7} X[HO|A O3 leakage FEOIX| AS= =015t
ACH 2ZHEl 22 feature W Tt targetS 20t AFEE|UOH, E1NE B E
de2 5 AMEAMDE M4=EJAD E7HE ground truth0l CHSiM= 22
AEE|X| ERUCEH
H 2 OEAZE A PO =Y M5 (days 2-7, held-out HE-AlH, {IX|#=0hH. & = MAE(mmHg) +
BHS §2. My.AHEZO| 7}& & Lutslsta, tree-gradient boosting= 1A Bt
HZS (24F, 716M1 M) A" (24, 697M4)

29

MsBPp MDBP SBP DBP AISBP MIDBP USBP ¥DBP
F=E+7{E E0 6.17C  512B  366A 250A 5898 4.83B 241A  235A
3|7 Ridge 6.10C 5018 3.59A 2.29A 577B 4768 2.40A 2.28A
3|7 Lasso 6.10C  501B  358A 230A 5798 475A 243A  227A
9|7 ElasticNet 6.10C  501B 358A 230A 5788 475B 242A  228A
3|7 MultiTaskElasticNet 6.10C  501B  3.58A 230A 5788  475B 242A  228A

[>
_JI=I

4| E 2 Harmonic+Ridge 6.13C 5.03B 3.60A 229A 576B  468A  238A  229A

>

= E & Harmonic+MTEN 6.12C 5.02B 3.60A  230A 577B  469A  240A  228A

E 2| RandomForest 6.46C 5.24B 395A  254A 5.90C 482A  2.36A 2.38A
E 2| ExtraTrees 6.25C 5.15B 378A  247A 5.83B 476A  246A 2.33A
E 2| ExtraTrees(multi) 6.22C 5178  375A 248A  583B  475A 251A  230A
GBM XGBoost 643C  523B  393A 255A  599C 476A 239A  229A
GBM LightGBM 6.63C  530B  405A 258A  610C 487A 224A  233A
GBM CatBoost 630C 516B  3.82A 250A 5798  470A 231A  222A
GBM XGBoost(multi) 643C 5208  391A 251A  591C 478A  235A  220A
GBM CatBoost(multi) 6.26C 5138 377A 250A 576B  468B 229A  2.19A
Ha2ld MLP 637C  506B  383A 240A 584B 471A  264A  229A
=2{d MLP(multi) 6.08C 504B  3.60A 245A 581C  486B  249A  239A
M= MM =F A = 87 =F A/B/C B2 MOE HA| #XX FFX EO(F=E+2 )7t 7|& M0,

—_

7t & dEeshs B LightGBM/XGBoostE in-

Yol 27 Ridge?t &S Harmonic+Ridge”?
x|t

sample Z|X-held-out

estimationO| A= Zt 7 Q19| levelD} cluster circadian phaseE 7HMHCO 2
2ot RN FHZ E0 = level + phaseE 1FSIYUCE O7|M phases 1

UX} calibration X|[H 225 H recency-by-phase 7}5(Z20| MX { = 196,



confidence k = 522 F-dot |, HBxEYE clustere| HETH 7| 4t
blending®t A 2, target AlZH0] 1RO EO{E ST recency?t & 250
HEH FMO| X|HYSHA SFRACE O 7+ 742l Rpilo| R same-day &7
ot fI0A phase?l @8 E|+& interpolation(X|35)1t EICH estimation2
HAN AFY| HEHE UHROZ EXN UK WA excursione ZAHSHK|

X5tH, Ol= M4 +=& BP7 Grade BO| = =8 &¢ & StLIO|Ct.

FOE 1783t MEHOA residual r = observed — EOE SEZE, 20{A 7%t
CIOIE O 2K 207 22 A EE single-task X multi-task HEHZ H| WSS
Ch M3 A spectral ZEO| 7F5 & tstE| Q4 O M, ridge regression0| A I
AHAO|RALE HSZ MEOA ridge= Ml SBP MAE 6.10 mmHg, €&+ SBP
3.59 mmHg(British Hypertension Society[BHS] Grade A), €& DBP 2.29
mmHg(Grade A)E FH-dSILCE AT M2 HAE ME@249F, 697 AlA)0fA
ridges M4 SBPO|A{ 577 mmHg(Grade B), A1Iﬁl DBPO|A 476
mmHg(Grade B), @ H 0| A 2.40 mmHg(Grade A) % 2.28 mmHg(Grade A)
£ FHSIFSM(E 2), harmonic-plus-ridge spectral 222 AN DBPE
4.68 mmHg(Grade A)2 7t JfMSIRULH +2H - E0 Eh=sTte 2 A
I SBP 2.41 mmHg(Grade A) % DBP 2.35 mmHg(Grade A)0 =&3I¥ 1
MM =Z0| A& SBP 5.89 mmHg, DBP 4.83 mmHgRICh & E# Ht
CHE-22 O[0] level+phase TR0 A 2HEE|HH, deviation ZEH2 MM
OlM 2~=0| 0|5 C{HC,

-

H
10

+>
A

deviation 2E2| 232 current wearable acute signal, = heart rate,
weighted heart rate, 2’3 A| CHH| heart-rate deviation(AHR), heart-rate
variability, 258 2%, &8 % M E2|3, metabolic equivalentsZ $HY 5}
ACH O™ AN ZEEAE prior blood-pressure-estimate feature(™ &
MH B, M2 5 time-of-day estimate, tH S time-of-day )&
HAHSHACH +=H =7t E0 = level + phase?} O|O] 2 7HQ19| |evelS
0 Q0] 0213t autoregressive lage CHM|E redundantst®i 7| L{EO|LCt. Of
E NAY2EN RHO| Xt7| =F0 =[HY 10| cleandtH FX|E| A2,
Motz = AP A BHSEX| QUL tree U gradient-boosting YatE2 JHE W
= in-sample XS ZESIRUSLE  out-of-sampled A= Gﬂl-é-l')\)kl:l-.
LightGBM2 &t& MM SBP MAE 5.02 mmHgO| =&t oLt ASOME
6.63 mmHgZ XStE|O] HES overfitting &S HQl BHH linear(ridge) F
X 7|7} 7FEF B QIHISIE| 9L



4.4 floj8i= M= FH=(SHAP)

deviation &0 Cist SHAP 2A(HZ M2l HAE, mean|SHAP|

mmHg)2 M&E2 arousal = 0| X[HIH U2 ERACL SBP deviation®| B
AHR(2HE A| CHH| heart rate)O| 0.8622 7t Zi1, 1 CH3O0| & 046,
heart-rate variability 0.380|R{Ct. DBP deviation2| &< heart rate?} 0.972
74& 713, AHR 038, && 0.370] £|Z O|RACt. SESHH heart rate X AHR
2 Oi#E= dgd arousalO| X[HIHQ X H=Ron, XS] 7[0=
systolic2 Lt diastolic Z0M O ZACt 2t M= 9| 23 &= marginal &1t7t Of
LI2} standardized multivariable g 0|A 2| conditional 214t0|E2 CHE 4
25 SHet =R wWeoz SiAME|ofof it obH JHQl W residual
autocorrelation2 lag 10{A 2F 0.09, O O|2Z+& 9| 00 7t7t%l, E02t
deviation O|20f|= Md 28 F2=7F Aol HX| EUSS LIEHRCE

e HR

AHR(SHE THH])

ot

i
mo oft 1T n@

2 g

T T
0.0 02 04 0.6 0.8
LT [SHAP| (HX} r0f S 7|01, mmHg)

o

8 1. 2T HXZ2H(ridge regression, r = & — E0, Y X|#5=2hH2| SHAP feature

attribution(held-out test, 243&-697A|41). L= mean|SHAP|(mmHg), A2 M= H S (4

M=), +/— & standardized CHHZF Mg L conditional H2k(ZlIst 2O = SBP A% BHCH =
[=]

DBP). SBP= AHR-Z-5-HRV, DBP= Bt AHRZ} 2 0|LC}.

JE

===
=0



KIS 7(0j9t B FE — YAE SAIH(E4) NS WAE F0I0i, 013 S MM HHA A7 FX7} Aol gict

K|l WA} £7]0] — 9JX| MSE +27|HCt TR 27| Iag‘l 0.09 (E0+B Xt 0|% 2 X 79| gi8)
0|27 (DBP) HALO|| & 37| 7|0 HA| SAIE 43 HR 0.13-AHR 0.13-METs 0.11
2.75 Py
1.04

@ TR AT HBAHM AED

2.31

sl

o
L
=4
I3
>

@hely oo
=
R

3 HFSHAP| (mmHg)

¥
=3
y@

e

e
=

DBP 0 1 2 3
A2 ARk (FHei)

a8 2. 21F: /X HXt 7|0 — K| Mz = ==7|ELCt o|2t7[(DBP)O| T A 7|0, LE

Z: MM lag® 7§ 2ILY residual autocorrelation(lagl = 0.09, O|F ~ 0)1F I X|-THAF SA|H Azt

°f 0.13) — EO0 + BX} 0|2 A 71=7F Ao GlgS EAF= M =& Hl(ceiling)@l

—~

signature.

4.5 |4 =& Ao chHet 2o

DE g0 2N, Q= SBP U DBP= YT A BHS Grade AO| Z=E st
(S 5.77 mmHg)AIA A E| ALt

HtH MM =ZF SBP 2X}= Grade B £
Olefst A2 M 7tX| Q0] Agtzl ZAOO|CH & (1) 7HQ L A|ZHE A=
7

7¢ ofeh I =4S FASSHE FEO| ZF FIKALS| 0l BRo R 2|5t=
mean-regression, (2) 78 ZAte| /WA excursiong HA| Zot= A
phase, (3) EO2t deviation O] 2| 00| 7}7I2 residual autocorrelationO|
JZ0|CEH o2 MME HrstH B 02 HE0| Mz LEA target2
=2 BHEE SRLX| T (Grade A), T NN =F0M = st 2|H=E ¢
of =7te7tel ME0| Mz EHety|X| F2 X =0t MA8 =& Grade
A0 ==3512{® raw photoplethysmography(PPG) Lt® HENS!, pulse transit
time(PTT), 22|11 7| recalibration0] 2 Q% ZAO|C}.

5.1. 4ET FEX|= Grade AX| =ESH= BHH MM +=F FEX|= Grade BO|

= A7 Ante| o™ HIofHE2, Y8 =EX|7} British Hypertension
Society(BHS) Grade A0 Z=E 3t held-out A7 systolic blood pressure[SBP]
mean absolute error[MAE] 2.40 mmHg, diastolic blood pressure[DBP] 2.28
mmHg) 23, 0[0] CHS5t= MM =& FFX|= M| ridge regression &

O M =Xt SBPO|| CHSH Grade BO| =X Ch=(&"3 5.77 mmHg) EO|LC}. Of



AXt= £ g Lue|Fe| Z&o| oLzt #= H|0|EH Q| variance T&0
M ZIF™ H|Z =l ZADO|Ct. intraclass correlation coefficient(ICO)e= & 28 2
FOIM Z=RAX2D{(SBP 0.72, DBP 0.63), O|= 7HQl 7k XtO|7} T K| varianceE
X|HfSEL 74Ol LY A[ZHY Mo = HIfH 2 XUZS LIEHHEE MH B3t
O|= 7§Q! L standard deviation(SD)2 SBPO|Al 7.19 mmHg, DBPOf|A| 5.54
mmHgOll E1tSHACt 728t watch featureZb 7HQI L A2t HEE k51|
oF B0 Qe I, &4E A5t 052 24 FEXE i 7HR2] mean

o2 3HAZILE o M-S EoStEH mean FH| Eo 02 HSO0| &
FEz g 5B =2 S22 S2ED(Grade A), T MM +=E0M=

S 23t mean-regression2 £ Q| =7t&=7to| MEZ 0| CHNZE 2| X| &
2 M =1 residual error| stk JHQI L SD AHA|Of ZHZ A fIXIBHEE A X

2 F=H FHZ EOlevel + phase)HezZE: UWHE SBPE 241
mmHg(Grade A), DBP= 2.35 mmHg(Grade A)0| =& MM SBPE=
5.89 mmHg, DBP= 4.83 mmHgR 222, deviation 20| MM $=Z0j|A
F7t2 2ESE X[z AKX UULCE CHA] 2o, 2d2 AFSHOF & variance
7b 22 oM HEs| 435k, varianceZt A X|EE A|ZHH O 2 A XSIE K|

2 XA ZHECE

LS

5.2. M|M =& Grade A0j| 2%t =HA

|
oot

Ol&= TA watch featureE Tt SFF2| calibrationit Zgtst= EAIC

= HEHe2E M =& AXE &< = 8ith= AO|LC} deviation 2

A2 27 watch 2 Z(heart rate, weighted heart rate, 28 A| CHH| heart

rate B2}EF[AHR], heart-rate variability, &5 2k, 2

metabolic equivalents)Pt2 LHOZ ALESIQILCH 2 O

FHUOM &S Xt7|3| 7 lag feature(itH LA, MY 5L time-of—day,
P

A &Y time-of-day 345 E deviation ZHO|A XHS

I':|£

;l

lag7t CHMIZ2 SE0|A7| IEO|CE Of featureE MHMNE HEr= ArHA
Motz gien, ROl At7| FE0| ZHASHX| Qb= O Ehedta 24309k
82 LACEL 2Lt HH = watch-only FHCE2E MM SBPE mean-
regression St2HQl 9f 58 mmHgELCH 20| UA HFX|= XOIQALCE 220
M2M MM = Grade A= 3K feature setO] B0 QUX| Y2 ME KL S

27} (1) systolic & diastolic peak, dicrotic notch, augmentation index,

reflection index, 12|11 second-derivative PPG(SDPTG)E Z&St= raw



photoplethysmography(PPG) It &EfSt, (2) PTT 7|8t SBP 70| <f 5.3
mmHg2| root mean square error0| =E3t= O H|S] PATE 2f 9.8 mmHg
O OX|= pulse transit time(PTT) BE& pulse arrival time(PAT) 22 timing
e, (3) SHF 2 0.022 mmHg2| driftE Ast7| (st X|cf & Tl 7|9
Z7|X™ recalibration0] 1Z0|C}. PPG2BP-Netll Z2 raw Ity =
Grade AOAl SBP 0.21 plus or minus 7.51 mmHgd| ==st= BHH ZA|
featureOl| 2|ESt= AT E AOLEYX|= calibration mean2 2 2|10 &

2 U2 MFYS 52 L2 NAFFTICH WetM Ol 2™o| BHA

IT - H AT

b

[or K2
S

7 ofL|at MM 9 Cjo|E{Q| stA 0|t =X 7|0 MEHO| OfL|2} SF2tEl beat
=2 ety A timing MF 27t MU =2 oA E 28t

5.3. Watch £159| 7|0{Q} phase kernel2| $HA|

held-out A& MEO|A mean|SHAP|((mmHg)Z M&ks5lst watch A9 7|
o= A2t arousalO| X[HIE S H ULt SBP deviation0f| Al = AHR(2HE Al
CHH| heart rate)O| 0.862 2 7t& Z{11 &-50| 0.46, HRVZ} 0.382 1 F|E O]
R[S, DBP deviationO| | = heart rate?} 0.972 7} Z111 AHR 038, &5
0.37 ©=O|RUCt = heart rate?} AHRZ CHEE[= A& arousalO| X|H{H
watch M2 2, watch?} 7|05t= == systolic2 Lt diastolicOl A & 3
Ct Ol 7|0{e] 2= & marginal 2A 7} OtL|2} standardized CHEHE X3t
StolMel z=HF R wolsfof otch ohE  Jiel LY residual
g 10[A 2 0.09% 1 1 O[22+ A2l 00|22, EO
A

H 2o g2 #== 005t RAL). ol MM =&

autocorrelation2 la
Qt deviationg H& =
OlM FII2 23T 5= U= AZHH MBI Aol HX| UUCHE AN ZE

b L2k

ol2{gt MM +=F2| 3tA = estimation THA A AFESE phase kernel2|
AN MY ZAEICE estimationO|A phase= day1 calibration #E5FHoE
£ H recency-by-phase 7}&(length-scale £ = 196, confidence k = 522
st F ATREA A agexsex clusterQ| circadian 41 28I, day1
OlM He2| HO{Tl target AlZtYTF recencyZt Z2[5t0] population cluster
ZMO0| X|H{stA  =ICt Ol Part 19| interpolation®t CHH|Z|=0],
interpolationO|A{= phase?t SiE 74l Atilo| =T same-day FE U0
22tEtEE length-scaleO| W B (2 = 90, k = 0.5) 742t =7t =Lt

estimation0| A circadian YEIE 27| IHZ0 EF 9| 7jEA



excursions EAtgh 4~ QIO 0|40 MM == BP7} Grade B0 Z&5|= &H

o
=
oA Ol& & SILIO|CE

5.4. 2¢i1te| Hlm Y "7} baseline?| XeHd
T 7K £40| 2 ¢t ZutE o LHEtA B1et ARSI AR, 2
7o dEHA FHK|= dMECo=Z

o} DBP= T 5 Grade A2 =319

’9 :IO

olnjot He=of ==ttt LE SBP
OO, external-anchor =& F™X|(SBP
MAE 6.61 plus or minus 0.78 mmHg)= cohort-cluster anchor(7.17 plu
minus 1.04, paired p = 0.001)E *2|5}7, population mean(10.05)2
ot 2o =2 VSR M, DIEVEX 2 et §2 2, 0] @X&2 T
ol &8 baseline2Ct 25| &2 20 'r|x| otH, Of= EFX| 7 ¢l
T o8 S2e A0 ot el dE™el FE 0|50 /UA2S =ETH}
SBP QXHZAM 577 mmHg)= 7HQl L SD 7.19 mmHgELCH &1, AHZ
e O R0 21t5tH, =& FEX|= population-mean H#ZX2E 2 £
SOFsiCE £ 2 79| day-split TREZ S HA 'E.OIEL day 12
level2 anchoring®t?| 2|2t calibration #EFHO 20 AR E|R/}L(3HE0(Lt
79| targetC 2= AMESHK|] RRULCH, days 2-61t | days 2-7 HHE
estimation®| train/valid/test2 Z-26tk| 70 TR 60:20:20 2&(729F, 24
F, 24B)2 LI+0] OfFH HHIUIAE = 0|2 20| LIELIX] Q== SHRICE
ds2 ZFEE AEMTE AEE[YF O, interpolation2 feature £ &

target@ 20 AR |10 7t ground truth2= 23 AFBEX| REULE=E,

DE =KX= X7 Y3 interpolation0f 2|8 £E2{X|X| 24ULCE,

Fl

=
=

,\,nﬁ

e

HT

residual M =& Xto| L&E = ZHO| OfL2t Fx XM HIZRE|7|
20 2t S7tssttt ZEEZ2 18 HHe2 ZHPE F =S 84
Sl O Lt, single-reading measurement-noise SD+= SBPOA] 2F 4.8 mmHg,
DBPO|A 2f 3.8 mmHgR L, A E=2f2 plus 2.1 mmHg2| alerting biasE
X|ECH 3 Z3F Q! LY SBP variance®| =M 18-36%7F £ Zr20to 2 7|
OlotLf. 2tA ©F 5.8 mmHgel MM =& MAE= 1 XM EHAIZH X8

Of MgtEl &5 42l targetOl CHH|SHO] SHAE|OfOF SHLf. @7ddt K| & F
BEE22 Y719 MAHX L7t ofL|2} cuff oscillometryl| ZHEX d&22 bt
YstCt Ol Grade B MM £==9| ¢ 2 BEXMOZ ground truthl| &4
o2 W getit ot da|otd RHEEA MA XE HE Y17(e Ea



otet Otz = 4 BlOM, Grade AS ME0hs 8o A £t Eost
£ S°ll 0| 58 =S AXMCt

5.6. Multi-task Clf single-task Sh&1F 28tst n 2

A2 JH9| single-task H multi-task AIE0 ZE ZH HuEs LztE
regularization X2& NS5 ULt. tree ensemblelt gradient-boosting &t
2 7t 2 in-sample 2AE HEM 2L} out-of-sampledif A = 2| SHRALCE.
o€ S0 LightGBM training Al SBP MAE 5.02 mmHg0| =&t oLt
validationO| A= 6.63 mmHg0| A& =6, Ol= &2 7§l Wi Al=0of cHgh It
Moto| Hudst THEO|CH linear X spectral =3 7|(ridge, harmonic-plus-
ridge)?t 7t & LEtet50o] MO S MSSHIALE validation A EO|A]
ridge= Al SBP 6.10 mmHg, €&+ SBP 3.59 mmHg(Grade A), LE
DBP 2.29 mmHg(Grade A)E /435t 1, held-out A0 A harmonic-plus-
ridge= M4 DBPE 4.68 mmHg(Grade A)HX| H3=QICt SBPQt DBPE &
O 2 ZATE multi-task ‘FA2t= 1 XM 2= variance SHAE S =5HX| £
SRS, O|FO| s 40 AA2 FItH el Welshs HEIt oLzt
F &l regularizationOf| A| H|ZEZ| UL,
7Hel L AIZHA varianceZt R
linear = spectral 20| &Y StETI|ELCt T
2 7t HIO|H O HIZHBHA T =20k

o
2ot It A timing 220| gle of 2d MEIO| MM =Fo| SHAE T &
L=

a1

o

A2H™ X|&2 J4°l 7t varianceZt =11
2t [

ot regular|zat|onl'f A =
dlEld AA Letetstn,

StCh= ZO|Ch Of2fst TS, O

_L

= O ZItS o o ne{sfof g R 7kX| Mero| EXjetct. AR, o
Es #1 tM=z HdZet UEO[ACE HAH A= 120F0[A2H o A

—

il

POF
e

H2 32.1XM(standard deviation 8.1, H?| 180 A 66)A 11, B+ body mass
index= 22.7, Ap7F E0E 0t Atefl= 1040 225HRAL2H, 7|F systolic
blood pressure= 113.0 mmHg(standard deviation 14.1), diastolic= 74.5
mmHg(standard deviation 9.5)FCt. TATH HQF HeQt nEQ £HIL9| 3
g2 dEHAe] AdH JHX7L 7t 2 1Y, st gt =

7 0 HCHe=2ol EtetE Kotsth, Xt 2xol nde F(high-

pressure tail)= 3| 26HA BEEES EAELE



=M, deviation 2E2 raw photoplethysmography(PPG) Ita JEjL}
pulse-transit-time(PTT) EFO|™ X{'20| ofL|zt A f0{2{E X|E, = heart
rate, 2t"d A| CHH| heart rate H2}2F(AHR), heart-rate variability, —’ﬁ% 25,
gx 9 £+ Z2)1, metabolic equivalents2tS AFESIGICH A&2X FHGY
EO = level + phaseZ| O[O ZF JHQIQ| level2 T YCLE WA Y =
240l 7|8tot autoregressive lage CHM|Z2 S5&0[QUL, O HAH35H0 2 E
O Atalo| = Zhol =|HAUSHA| Qi= 7tE%t HEfE RAISHHME 2=
A4 SSOHA 2ESHRACE 00f el £[F deviation 222 watch 4122t
2 YEoE ARgotht 2l & ATl SHAP 240| A[ASHZO|, O2{gt
A EF g2 FEU0l 4 HOXQ| set-pointE  2[FSt= mean-

=
regression@ 2 QI8 session EHP| systolic HZEZE mean absolute

0

I'

error(MAE) F 5.77 mmHg, & British Hypertension Society(BHS) Grade B £
o= X|ototrt,

2

MR, 2kA session THR systolic 82 BHS
(o) (@]

Grade BO| HE&oH =&
Mol QA =Mooz gjME|oME s =

boEICH AAEoR Rolot AtE
sessiond systolic ¢40] OfL|2} YHx =8 ZAo|ct Ulmf, 2= Zut= o
Z 53| session2 2 7Y CHY 7o) 2 =R E B HO|HAOM EEL|
Aoo =z 1FE HoMe AZHH driftet 7|7] 2t == AX 7+ Hols AT
E|X| 2 ME FOF AT ot BIt= JHQl THR 60:20:20 = (train 72,
valid 249, test 24%) Lo O|R0{R ez HnE Foe= HFE 740l
O 29| UHSIE vtFSILE XS] ZE AR 2f AT EML IH2 T2
MM 2 =0k oHXYeE, MAHHN =% 7|20 Z0HAt H7|= camera-
ready H{HO|A %F 2 E ofFo|Ct

6. 28

HT

= A= cuffless & RS T 23, = person TFP| level, cluster
circadian phase, 12|11 acute deviation2 = ZH7H 2}0}01, ofLto| LEH
F87| E0 = level + phase?t 1 #[o] Tx} & Of2foAM 3BiO|EE(E
interpolationt & THP| estimation(nowcasting)2 S SHRALCE day12 742l
Ol level2 17d38}t= calibration anchorZ 2t AL E[RI1, days 20|A 72 25
estimation?| train/valid/testOll &-&&[RUCt O framework LHO|A LEHA =

M2 held-out HIAE ME(24Y, 697 session)| A BHS Grade A0 Z &SI



O (systolic MAE 2.40 mmHg, diastolic 2.28 mmHg), watch-only deviation
O CHet champion®! ridge regression session diastolicOlA] Grade B(4.76
mmHg), harmonic-plus-ridge T+d0AM= session diastolic Grade A(4.68
mmHg)E EdSIFCH 2N =FI 0 =2k YEHA2 0[0] Grade A
S M(systolic 2.41, diastolic 2.35 mmHg), watch 2 ZE S3t deviation2
O] 20 acute HES CITICt watch feature®| SHAP £ (held-out test,
mean|SHAP|) MM = AME2 arousal 21Z7F X[HHHOI}=C,  systolic
deviationOf A= AHR 0.86 > && 0.46 > HRV 0.38, diastolic deviationOi|A{
= heart rate 0.97 > AHR 0.38 > & 037, watch”} diastolicOl & 34
7|04 FRALCt 7HQl LY residual autocorrelation lag 10A1 2F 0.09, 1 0|22
= 9| 02, E02} deviation2 MMt LIH session ZF +&7F 72| EX|

B AL,

Session THP| systolic ==& Grade B(MAE 2 577 mmHg)OIA X &
A=0l, 0l= linear X spectral =8 7|(ridge, harmonic-plus-ridge)7t 7t& &
Ldtsist BHH tree W gradient-boosting AI@2 MHTHE|QUCHE HOA
(LightGBM2 train session SBP 5.02 mmHgOl|A] valid 6.63 mmHgZ %{d})
o MERO| ofizl A Mldut TFUY calibration SF2| mean-regression,
HZ 3=l phase, 2|2 near-zero residual autocorrelation0f| 7| Q1st= $HA|
2 2L} estimation?| phase= dayl calibration X|&(recency-by-phase 7}
%, length-scale £ = 196+, confidence k = 5)2 population agexsex cluster
9| circadian H411} blenddtt] TE&[H, day10A Z2| BT target A2
M recency?t ZE218H0 population =4 0| X|B{$ICE O|&= phaseZt 742l
Xpalol =S SUY =HIU(L = 90, k = 052 MEE Part 19
interpolationt THE|= X|H 22, estimation2 B A circadian YEHE &
2 27| 20 EY stF2| 178t excursions EASHX| £3t0, 0|Z 0
session TH?| 0| Grade B2 X1I3FEIE Al 0|7 = SILIO|CE Session Et
@l Grade AO| =EH5t2{H O 8% M4, = raw PPG ItE HEN, PTT =
pulse-arrival-time EtO|J X2, JE|-T'- Z7|H recalibrationO| 2R Z0|LC},
= A7 A ANy EC Hag = e AL Qe AE FEHUEM A
’é"ﬁ.._' 71t =F2 2785k, XM cuffless ZLIEHE 23t XA AA

X &S MAIgCHE 1, 23 1-3).
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