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Number:CCMP96-TP-201

Studies on the Correlation between the
Features Extracted from the Pulse and
PPG Signals

Yue-Der Lin
Feng Chia University

ABSTRACT

PPG (Photoplethysmography) signal is a noninvasive bio-signal measurement
equipment which not only provide the peripheral hemal circulatory circumstance
but also the heart rate (HR) signal can be obtained by the appropriate algorithm.
However, the relationship between PPG signal and the pulse signal which is
morphological equivalent to PPG signal have not been discussed and researched
before.

In this study, the linear and nonlinear methods were used on the PPI (peak-
to-peak interval) of PPG and pulse signal which acquired simultaneously to assess
the correlation between the two signals. The coupling degree can be extracted by
correlation coefficient, the linear method, and Complexity C, the nonlinear method.
Hence, the assessment result will indicate the method can be surrogated by the
other.

Ten healthy people enrolled and the average value of correlation coefficient is
0.9340.05. The coupling degree index (I) value is 0.1+0.05. The value of agreement
is 0.97+0.02. Although the physical meanings of PPG and pulse are different,
HRPPG and HRPulse have high correlation. However, there still exists difference
between HRPPG and HRPulse. Due to the little difference between PPG and pulse,
the effect caused by the difference should be noticed for HR-related researches.

Keywords: PPG signal, pulse signal, correlation coefficient
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"Busy" light
ON when recording data and
blinks when MP30 if first turned ON.

lr'-’

 Electrode Check CH CH 4 Bisy Fowor
@ - - @B oo
] J’ BIOPAC SYSXEMS, I \ / / MDDEL:?{’SU
f T

7

] = | i
J CHannelmputpmts |

"Electrode Check" "Power" light
used for trouble-shoofing

®S5 MP30r & B

v

YeBlSH o 0 MP30: o Bl & 5 B 304
1. Channel input part : ¥ 1 [ pF4 13 13 %ﬁ,ﬁﬁl » o
2. Electrode check @ 1% 5 &1t s B| B #* o

MP30 Back Panel

serial cable jack ON/Off switch

=
Santa

MODEL NO.
SERIALNO. [

& 5 N e el .
T —

Output Port power input port
(for headphones, stimulator, etc). from DC adapter

Bl6 MP30# » H

Bl65MP302 F % B > H A 5 =i

1. Power input port from DC adapter : & 7i* & /)ﬁﬁ;fj » o
2. ON/Off switch © TR RE B -

3. Serial cable jack : %?] vz ¥ g e S USBHLEE o

369



v %%3%’?}?28% 1

(=) B RIEARR
Bl7%ECGE Plsensor? H 24 > =M 514k v L f &>

UL

e

S52L SPECIFICATIONS

Cable Length: 2 meters

Conrector Type: 9 Pin DIN

Lead Connection Caolors: Eed: Positive
White: Negative
Black: Ground

B7 ECG:1& jp|sensor

B8 5 PPGE Plsensor 24% » ;B3 A £ Rl i=% ; B95% pulse

+ Plsensor¥? H 4% o

SS4LA SPECIFICATIONS
Emitter/Detector Wavelength: 860nm= 90nm
Optical Low Pass
Filter Cutoff Wavelength: 800nm
Dimensions: 16mm (long) * 17mm (wide) ¥ 8mm (high)
Transducer Weight: 4.5 grams
MRI Compatible: Yes
Sterilizable: Yes (contact Biopac for details)
Nominal Output: 20 mV (pp)
Power: 5VDC Excitation @ 5 mA
Cable length- 2 meters (shielded. lightweight)
Connector Type: 9 Pin DIN

B8 PPG:& jp|sensor
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=R —“F‘, 1p B 7% Bc(Coefficient of correlation)
Subject 1 0.98
Subject 2 0.83
Subject 3 0.88
Subject 4 0.93
Subject 5 0.98
Subject 6 0.88
Subject 7 0.92
Subject 8 0.95
Subject 9 0.94
Subject 10 0.96
Mean+SD 0.93+0.05
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Subject 1 0.97
Subject 2 0.81
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Subject 4 0.71
Subject 5 0.98
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Subject 7 0.95
Subject 8 0.64
Subject 9 0.96
Subject 10 0.87
MeantSD 0.87+0.11
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4o 3575F

%R T 5 0.97 0 F (B A0A

<Rl - 3 4 (Agreement)
Subject 1 0.95
Subject 2 0.94
Subject 3 0.96
Subject 4 0.99
Subject 5 0.97
Subject 6 0.98
Subject 7 0.95
Subject 8 0.99
Subject 9 0.96
Subject 10 0.98
Mean+SD 0.97+0.02
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Subject 1 0.13
Subject 2 0.05
Subject 3 0.05
Subject 4 0.07
Subject 5 0.12
Subject 6 0.06
Subject 7 0.10
Subject 8 0.06
Subject 9 0.17
Subject 10 0.19
Mean+SD 0.1+0.05
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