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Fig. 1 The photoelectricity pulse signal
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Table 1 The value of the fundamental wave of the experimen-
tal simulation signal under the same unsynchronized
sampling. the different sampling speed and the sam-
pling periodicity

RHE REEE M

JA# N 16 32 64 128 256

1 1.017 2 1.013 2 1.007 3 1.003 8 1.001 9
1.005 1 1.005 7 1.003 4 1.001 8 1.001 0
3 1.001 2 1.003 3 1.002 2 1.001 2 1. 000 6
5 0.998 1 1.001 3 1.001 1 1. 000 7 1. 000 4
10 0.995 9 0.999 8 1. 000 4 1. 000 3 1. 000 2
20 0.994 7 0.999 1 1. 000 O 1. 000 2 1. 000 1
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Fig. 2 Influence of the sampling speed
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Table 2 The value of the fundamental wave of the experimental simulation signal under the same number

of the sampling dot and the different unsynchronized sampling

i ] :
0. 90 0.95 0.97 0.98 0.99 1. 00 1.01 1.02 1.03 1.05 1.10
1 1.025 1 1.020 2 1.013 9 1.009 1 1.005 6 1 0.994 0 0.989 8 0.983 3 0.972 2 0.944 7
2 0.946 9 1.003 1 1.007 9 1.006 9 1.004 9 1 0.993 3 0.988 0 0.979 2 0.963 0 0.919 3
4 0.714 6 0.938 6 0.984 4 0.998 1 1.001 8 1 0.990 7 0.9811 0.962 9 0.924 9 0.778 2
8 0.7317 0.897 6 0.964 0 0.989 7 1 0.980 3 0.9537 0.897 7 0.763 1
16 0.646 5 0.840 9 0.943 2 1 0.939 2 0.847 0 0.645 9
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Fig. 4 Data of the experimental simulation signal
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Discussion about the Prediction Accuracy for Dynamic Spectrum by
Partial FFT

LI Gang. LI Qiu-xia, LIN Ling, LI Xiao-xia, WANG Yan, LIU Yu-liang

College of Precision Instrument and Opto-Electronics Engineering, Tianjin University, Tianjin 300072, China

Abstract The development of near-infrared-based techniques for the noninvasive determination of blood component concentra-
tions has attracted significant interest in recent years. But the noninvasive measurement of blood compositions has not yet been
applied to the clinical field except blood oxygen saturation. The most important and also difficult problems are the effects of indi-
vidual discrepancy and complicated measurement conditions. In the present article, the approach of dynamic spectrum (DS) is in-
troduced, which is based on the principle of photoplethysmography. It is very difficult too to pick up DS with high precision in
time domain. In order to extract the DS with high accuracy. the FFT method and it’s leakage are discussed. The influences of
sampling speed, sampling signal periodicity, window function and unsynchronized sample are analyzed by emulating experi-
ments. The result of emulating experiments shows that choosing certain sampling speed, sampling signal periodicity, window

function and interpolation arithmetic will improve accuracy observably. This provides necessary condition for the clinical applica-
tion of DS,

Keywords Noninvasive measurement; Dynamic spectrum; Blood compositions; Prediction accuracy; FFT
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