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Reconstruction of the Undersampled Photoplethysmogram with Various Interpolation

Methods
nga-g g
(Hangsik Shin - Hoon Kim)

Abstract - The purpose of this research is to investigate the effect of sampling frequency on the photoplethysmography
(PPG) and to evaluate the performance of interpolation methods for under-sampled PPG. We generated down-sampled PPG
using 10 kHz-sampled PPG then evaluated waveshape changes with correlation coefficient. Correlation coefficient was
significantly decreased at 50 Hz or below sampling frequency. We interpolated the down-sampled PPG using four interpolation
method - linear, nearest, cubic spline and piecewise cubic Hermitt interpolation polynomial — then evaluated interpolation
performance. As a result, it was shown that PPG waveform that was sampled over 20 Hz could be reconstructed by

interpolation. Among interpolation methods, cubic spline
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interpolation showed the highest performance. However, every
interpolation method has no or less effect on 5 Hz sampled PPG.
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Table 1 Correlation coefficient between 10 kHz-sampled
PPG and down-sampled PPG

Sampling Frequency Correlation Coefficient
(Hz) (Mean+Standard Deviation)
5 0.8413+0.0533
10 0.9844+0.0043
15 0.9966+0.0009
20 0.9989+0.0003
25 0.9995+0.0001
50 1.0000£0.0000
100 1.0000£0.0000
250 1.0000+0.0000
500 1.0000£0.0000
1000 1.0000+0.0000
2500 1.0000+0.0000
5000 1.0000+0.0000
1 -
0.95}
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Fig. 1 Correlation coefficient between 10 kHz-sampled PPG

and down-sampled PPG
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Table 2 Correlation coefficient between interpolated PPG
and 50 Hz-sampled PPG with the various inter-
polation methods

Sampling Correlation Coefficient (R)

Frequency (Hz) LI csl NNI | PCHIP
5 08413 | 08312 | 07794 | 08457
£00100 | +00126 | +0.0088 | +0.0098

10 09850 | 09916 | 09368 | 09885
+0.0008 | +0.0006 | +0.0026 | +0.0008

5 09970 | 09996 | 09711 | 09984
£0.0002 | +0.0000 | *0.0012 | £0.0001

0 09991 | 10000 | 09836 | 09996
£0.0000 | +0.0000 | +0.0007 | +0.0000

o 09997 | 10000 | 09894 | 09999
£0.0000 | +0.0000 | *0.0004 | *0.0000
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