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Noninvasive Detection of Hemoglobin Based on Photoplethysmography

XIAO Yang',ZHAO Xingqun'",YU Zhengtao®
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2.Nanjing Osteotech Biotechnology Co.,Ltd., Nanjing Jiangsu 210046, China)

Abstract: To determine the total hemoglobin ( tHb) concentration noninvasively,a measurement based on multi-wavelength photoplethys-
mography (PPG)is proposed. The theoretical relationship between tHb content and PPG signals is derived according to modified Lambert-
Beer’s Law. Then a noninvasive measurement system is conducted to collect PPG signals from fingertip irradiated by 6 kinds of specific
wavelength light sources. Finally,the amplitude features of these signals are extracted,and Partial Least Squares Regression( PLSR) and
Support Vector Regression ( SVR ) algorithms are implemented to predict tHb concentration. Experimental results manifest that the
predicted values of both regression models are highly correlated with the standard values(r>0.7). SVR achieves better performance, the
mean absolute error between predicted values and standard values on all 82 samples is 0.849 8 g/dl,and the correlation coefficient is 0.845 7.
This study further confirmed the feasibility of noninvasive detection of tHb concentration and provided a clinically practical prototype.
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