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Application of Euler video amplification technology in non-contact measurement: an analysis based
on multi-scale sample entropy

BAO Kailin, CHEN Zhaoxue
School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Euler video amplification technology is frequently used in the enhancement of pulse photoplethysmography signals,
and the pulse rate measurement is often necessary during the process. In order to determine whether the pulse rate is affected during
the magnification, the key characteristics of the peak value of the signals before and after magnification are researched. Entropy
is used to represent the complexity of signals by calculating and analyzing the average generation rate of information, and the
calculation of multi-scale sample entropy has a good consistency and does not depend on the length of data. Therefore, the
instantaneous heart rate of pulses is compared based on multi-scale sample entropy. The experimental results show that the basic
pulse rate is maintained after pulse signal amplification, but the sample entropy value after amplification is slightly lower than
that before amplification, which indicates that Euler video amplification technology has a weakening effect on the complexity
of data and meanwhile makes the signals more stable.
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Fig.1 Position of the arm during video acquisition
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Fig.2 A screenshot of the video of the radial artery
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Tab.1 Sample entropies of subjects (threshold r remain unchanged)
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r A B € D E kR

0.10D, 121 0.95 1.13 1.28 1.12 0.33
0.15D,  1.08 0.87 0.85 0.88 0.91 0.23
0.20D, 0.76 0.62 0.73 0.85 0.89 0.27

0.25D, 0.89 0.61 0.72 0.78 0.85 0.28

M2 2 T LI, 24 (8 r H 0.15D, it , HAE A A%
(AR AR B S/, T DA, E A IS T 58 8 5 T, 1
{E r HL 0.15D Ff , B0 REAS 21 B dr AR,

3.3 ZREFEAKITE

3.3.1 MSMEERERE ARFAEAR YR AR v
—JE A ] A B AR il R — R
FRIREASE | H WA 303 AT LAAE AU 5 a0,
I F iR e #E , Hod m=2,r=0.15SD (SD Ay J5 t 7 41
AIRRIEZS ), B 10 A R AR R, 4 B L0 41, b4 7 RK T
FRATURCAS , 43 33 FAAE 10 (S0t e s R DA B AR
R.G.B 3/l , il X A I R .G B 31~

I A I REACE L, 45 R 3 TR o

WE 3 FF s, Horp X B 1.2 3515 R.G.B
3ANEIE, Y PR R HAE AR (A . 3 10 41 M3, 3L
H 8 LB A [F] — A 56 21 v B 2 B Gl Y
RS I8 (e A0, R P I T 15 5 10 B 28 B A IR
fﬁ%ﬁﬁﬁﬂmuﬂ@iﬁ DLB 7 G 3 38 AT AR Sy $2 B
i EREaI ORI

0.69
0.68
0.67
0.66

& .65
=
¥ 0.64
i

0.63
0.62
0.61

0.60
1 2 3
RGB j# &

3 Mk #& RGB BB A KEE
Fig.3 Sample entropies in RGB channels of subjects
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Fig.4 Multi—scale sample entropy analysis
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Fig.5 Pulse wave signals before Euler amplification
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Fig.6 Pulse wave signals after Euler amplification

155¢
150
ﬁm&
140 |/
135+ ' ; :
0 2 4 6
2207
200!
=
E ol
180!
160" - - .
0 2 4 6
S F
1. 96 ED
L a1
AT
.
E2f
2 of =
St
S 4k
-6 | 1. 96 50
-6, 5
_8 =

70 75 80 85 90 95 100
-#.00%/beat - min™'
7 Bland-Altman G & v RN & 75 545 R — B
Fig.7 Consistency of the results of two measurement methods

estimated by Bland—Altman method
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Fig.8 Sample entropies before and after amplification
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