-DMS 21125 45 Hlu 4: 7|E H=HE| G4 vs. HE'S T4

2026-01-05 = E|AE [|O]E] 7|&t

Traditional Algorithm Deep Learning Algorithm i Deep Learning Algorithm
wem Traditional Algorithm +21.13% ‘ +22.67%
Wy B Deep Leaming Algorithm B | |
w 19 o 60 %U,lﬂ-
E 30 E 40 g
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Traditional Deep Learning Traditional Deep Learning Traditional Deep Learning
Deep Learning Algorithm Biourni Algorithm Traditional Algorithm
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o W Deep Learning Algorithm
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: 7|E =22 =old M= | =1
X|E (Metric) (Traditional) (Deep Learning) | (Improvement) | (Winner)
MAE (bpm) 8.27 6.33 +23.5% DL

RMSE (bpm) 9.90 7.68 +22.4% DL

Bias (bpm) -6.23 -3.53 +43.3% DL

o131 o| Al =

(Face Detection] 73.9% 86.6% +17.2% DL

+5 bpm Mt

(Accuracy) 36.4% 41.3% +29.9% DL
+10 bpm H&t:
(Accuracy) 64.7% 82.8% +28.0% DL

AT %

(Correlation) 0.378 0.227 -39.9% Traditional
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Section 1: HIJ._II. EHQ @@ SECtion 2: E'“f-E ."-'EH
(Algorithms Compared) < ‘=] (Test Conditions) ~
o 7|Z qtAl (Traditional Method): HE%  7|& ZH| (Reference Standard):
MSHE| (FFT, 26, O|3 A=) Polar H10 (75 2% ECG)
o Si7H Igl:, | (Current Method); &2 7|4 o E|AE X} (Test Date): 2026-01-05
PPG-Net = o f|O|E{Al (Dataset):
Ot7|El X (Architecture): Ee{d @A 27.52 4, 1,651 H| 0| E
IDCNN+LSTMEE ) ZOIE

CNN LSTM

7|1E 24]: 5858 T, 3,483 Lf|0|E| ZQIE

Note: E||AE A|ZHX}O| 7} 1OLE, MAE/RMSE 52
AZt ™E st X|HO|B 2 2 H| i 75,




sHAl @t X|H H|:: MAE & RMSE

Z00| SH24AE QAP7} M1 HEHA0| =SS o|n[shLt

A= 1 7 o =| O IT OO =

5 MAE & RMSE Comparison

14 +

12| MAE 7li4: 8.27 — 6.33 bpm (+23.5% 7H{41)
s 10} 2= ) RMSE 7i41: 9.90 — 7.68 bpm (+22.4% 7i)
. Euro NCAP EXCELLENT 7|&
% ' iy "“_F"___’_?.‘GB‘_"_.__
e 6.33 =
0 eeld 222 8 20 At &2 B

QX 2F0|M Bt 2212 2.

Traditional Deep Learning



= MA}(Bias) H|xu: HIAX X} 2

w0] 00|l 7It=2+= 2 o0l 28 = 2|0/ L|Ch,

Mean Bias Comparison |deal

-8 -7 -6 -5 -4 -3 -2 -1 0 1
Bias (bpm)

Bias 7H: -6.23 — -3.53 bpm (+43.3% 7H)

=4 B2{d D2 EE AN R WA £H5H= AE(systematic underestimation)O|
Z " CHH| 43.3% ZA5H0], & 2ol O 7i7t2 Z2tE HSE.

N H




et EX H|w: @A He L SE HIE

Accuracy by Error Range

g Within +5 bpm +5 bpm O|L{ H|=: 29.9% S 7|
el 82.8% (36.4% — 47.3%)
80 |-
64.7% +10 bpm O|LH H|E: 28.0% &7}
< 60f (64.7% — 82.8%)
= 47.3%
OfU
B 40364 - =4 Eeld RE2 "UTE EF(15
bpm)t M218 A= £F(+10
sl bpm)2| H[E0| 25 I A| &aE|0,
TR 2EH ot ZX|off CHet
ME|ET =3,

Traditional Deep Learning



86.6%
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80

(o)
o

Detection Rate (%)
A
o

hJ
o

0
Traditional Deep Learning

o OIMZ J{M: 73.9% — 86.6% (+17.2% 7HM)
o BA: 78 5 63 25 ok A0| I BAIE|0], TEE A5 Shel 9 Aluts £ Fate

7|-|k|0-” xl:ﬂx—l o= 7‘0:|a}




AP A& (Pearson) 2 A

& Hae ZHOf MY A B S LIE kLHE N

J1E H=2X2]: 0.378

Ll (
(-39.9% 7})\)

24 (Analysis)

1. 2KAIOBE 7| HAlO| NTH|4T} T S LIENL:
2. 0|=CI2 Qoloj| 2|3t HOZ SJMEl A ol2.

1. EIAE A7t CIOIE] & £}0] : 7| HrAje| BlAE AZH588)0| B2 (27.5%) Lt 24 204, O

o wo|o] Albta HES TBRIS JHs A,

2. E12|E XNt SH: He'd RE2 42O ZEoidt XHMAE, Bias) Z[ 22101 £[& 2tE| O

ol
AA -

2ol S=tkot o S0t X1F 230|M= MAE2} Bias/t Cf %2l 85 X E.



Bland-Altman 2A1: X4 X T}

X|E (Metric) tl2{d (Deep Learning)

Bt WA} (Bias)

95% AFst (+1.96 SD) +8.24 bpm

95% ofgt (-1.96 SD) -20.70 bpm -16.9 bpm

95% LX| StA| = 28.94 bpm 26.7 bpm

2M QoF (Analysis Summary)
o WSk ZIA: Ho|'d WAIO| 30| 43% & AStH O Feioh MLt SES 2.
o UX| ohA| JM: EH2l'd 2AI9] ‘95% YX| otA| 0| O Eof, FH2 =24 H0|H Y1
=

580l =3



Euro NCAP 2026 7|= M= Ty}

PASS
(71 £5)

7|1& L= M| (Traditional)

—@

0 R 5 e 10 12.5 15 17.5 20+
FEke
(Deep Learning) MAE (bpm)
72 EuroNCAPRT  IJ|EMSHE 2yl
MAE 8-15 bpm 8.27 bpm 6.33 bpm
e - EXCELLENT

F ¢102|F 2F Euro NCAP 7|1ES SIHSHX| T Eaid 242
‘7|1& XIHEXCELLENT) &2 B4
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2ol's 222 = X|H IHME

Deep Learning Improvement Rate (vs Traditional)

+43.3%

Bias

+/- 5bpm Accuracy +29.9%

+/- 10bpm Accuracy +28.0%
MAE +23.5%
RMSE +22.4%
Face Det. +17.2%
0 10 20 30 40 50

Improvement (%)

AZ4E XIQI3t BE Al A KON 17% ~ 43% Helo| f2|0[sh A8

0%
ot




oHA
=0

M 25t Qof

v MAE 23.5% 7|M: W @KS 8.27 bpmOilA 6.33 bpm2 2 ZiA
v/ Bias 43.3% JHM: M|A|= 2KIZ -6.23 bpm0ilM -3.53 bpm2Z Zt4
A= QIAE 17.2% 7HM: 73.9%01| M 86.6%Z H|0|E] B oYM SFA
v/ +10 bpm T 28.0% JH4: 64.7%01M 82.8%Z EH A2 = Z7}
v/ Euro NCAP S3 A5: PASS (7|Z= £Z)0f| M [EXCELLENT (7|= x1}) 53 &M



