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Abstract

Heart rate parameter is an important physiological index reflecting human health, and imaging
photoelectric plethysmography can detect heart rate in a non-contact way. Imaging photoelectric
plethysmography uses the absorption and reflection of light by subcutaneous tissue, and obtains
the pulsation of blood flow by detecting the change of light intensity caused by the change of blood
volume. In this process, hemoglobin is the main absorption of light. At present, the imaging equip-
ment used in IPPG technology is RGB three-channel camera, and its spectral range of hemoglobin
only includes 540 nm, so this paper uses multi-spectral camera for non-contact heart rate detec-
tion, which includes the spectral ranges of hemoglobin of 414 nm, 540 nm and 576 nm. In this pa-
per, by using two imaging devices to do comparative experiments, it is found that the detec-
tion error of multi-spectral camera is smaller than that of RGB camera, and it meets the error
standard.
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FE GO RGN 7 AH T O R E(ECG) . H2fih 200 HE 2 AR i 1d 7 (photoplethysmography, PPG)f% /&
o ARG ORI TR TR 5 R, DR NS TE B e I B EAR G R e Ab B
A RS BB S M L KRS 5 o (2, Gn SR IR R AR 4 B R AR TR B A o, B Qi e v
W A, RFFAIGINE, AFEIEE IR, ASER KR A FEH 2 50 W 5 A B, T AT X
Fe = AR PR R R SR B se e, H RIS IR i . BT TRIR I, e 2 = 2 25 ik
HRAGE I . N T RPOX A, FFEE AT AU AEB I & 777 B T EA L 5L 1
KIE, W GBI T 3T gt B 2 R C 2 (Image Photoplethysmography, IPPG) () Ak 22 fish 50 R A6 )
[2] [3] [4] [3] [6]-

IPPG & —Fioll F o't R A Sz AR A W 12 Jok T 1fL 8 v i s A8 AR AR A 8 7 4 [7]-[12] o BT IR A ) L 21 2
F0 G EERE R, B DA S AR 1 2% (R 6 1 Y [ 60, 5 L 21 8 0 m) DG MRS e Dl i, ADER Y
WSO RELE 274 nm. 376 nm. 414 nm. 540 nm. 576 nm 4b, 414 nm KPR US4z Ry T L e IR IR [13] [14] -

HHT IPPG KZ {12 RGB —#iEAHNL, RGB AHHLGIEEEA R, RS 7ML EE 540 nm
WS, BT R AL & R0 B3R5 SR [15] [16] [17].
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A XA RGB AHMLIER i o A SCHTAE T 1 2 6 REAHHL, HG SLA i@, SeiuiEa s T imasEn
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Figure 1. Experimental system diagram
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Figure 2. Face recognition and ROI region selection
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Figure 3. Original signal
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Figure 4. Signals after ICA separation
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Figure 5. Filtered signal
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Figure 6. Spectrum diagram
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Figure 7. Heart rate values of multispectral camera and RGB Camera. (a) Multispectral; (b) RGB
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Table 1. Error between measured value and standard value
=1 MEESHREERE
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(%) (MAE) (RMSE) (SD)

EZini 1.1 1.033 1.304 1.326
RGB 53 3.767 4.461 4.457
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