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Research on Multi-Wavelength Infrared Urine
Glucose Detection Technology

MEI Zhusong', YAN Rongguo', XU Tao’, WEI Menglin'
(1. School of Health Science and Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China;
2. Department of Neurosurgery, Shanghai Changzheng Hospital, Shanghai 200003, China)

Abstract; Diabetes has always been the focus of attention, urine glucose is a key indicator to measure diabetes, in view of the ur-
gent need for rapid and accurate detection of diabetes, a multi-wavelength infrared urine glucose detection technology was researched,
and a near-infrared spectroscopy technology application was promoted to be used in the detection of urine glucose concentration and the
prevention and diagnosis of diabetes. The near-infrared light sources (940 nm, 1 150 nm, 1 310 nm, 1 550 nm) with the good correla-
tion between absorption spectrum characteristics and glucose concentration changes were selected, which completed the hardware se-
lection, optical structure system, signal detection circuit and software design, the research for the spectral information preprocessing
and concentration model was carried out, and finally the functions of urine glucose concentration processing, storage and real-time de-
tection were realized with the host computer. Through experimental testing and inspection, the urine glucose concentration value was
obtained, and the determination coefficient R of the model was 0. 992 8 after the calculation, with an error of no more than 4.2%,
which verified that the detection technology had the excellent correlation and accuracy. This technical research finally confirms the
feasibility and stability of the multi-wavelength infrared urine glucose detection, which is better innovative than traditional detection
methods, and it can meet the needs of rapid and accurate detection of diabetes, ensure people’s health and safety, and is profit to pro-
mote the application of near-infrared spectroscopy to clinical urine glucose detection.

Keywords: near-infrared spectroscopy (NIRS); urine glucose concentration; lambert-beer’s law; genetic algorithm (GA); par-

tial least squares (PLS)
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