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Quantitative Detection Method of Fluorescence Immunochromatography
Based on Microscopic Digital Image
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Abstract Fluorescence immunochromatographic quantitative detection technology has been widely used in the field
of clinical detection, such as for the screening and detection of the new coronavirus pneumonia. To improve the
detection accuracy, a fluorescence immunochromatographic quantitative detection method based on fluorescence
microscope digital image processing is proposed. Initially, the luminous flux loss equation of the microscopy system
is constructed. Then, the RGB components in the original image are extracted according to the digital image features
output by the area array CCD, and the quantum response rate curve of the area array CCD is fitted after weighting to
compensate. Finally, the relative intensity of the fluorescence signal is obtained, and the concentration of the analyte
is inversed according to the intensity of the fluorescence signal. After experimental verification, it can be observed
that the coefficient of variation of the test results is 3.04%, and the linear fitting coefficient is >>0.99. This
detection method can accurately detect the analyte with a minimum mass concentration of 0.1 ng/mL. It is suitable
for CCD imaging fluorescent microscope system and has certain reference significance for fluorescence detection.
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Fig. 1 Schematic of optical system imaging
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Fig. 2 Schematic of optical structure of detection system
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Fig. 3 Flow chart of detection method
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Table 1  CCD related parameters
Parameter Content
Highest resolution 2456 X 2058
Optical size 2/3
Maximum frame rate /(framess ') 15
Exposure time /ps 30-5000000
Pixel size /(pmX pm) 3.45X3.45
Photosensitive area /(mm X mm) 8.5X7.1
Data bits 8/14
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Fig. 4 Schematics of area array CCD imaging. (a) Schematic of CCD imaging principle; (b) RGB brightness ladder
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Fig. 7 Principle of fluorescence immunity reaction. (a) Preparation of test solution; (b) structure of test paper
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Fig. 8 Fluorescence signal intensity curves of urine

progesterone (P) molecule with different mass concentrations
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