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Abstract An imaging detection system is designed to achieve quantitative measurement of the concentration of
fluorescent immune-chromatographic test strip. Using 365 nm ultraviolet light emitting diode (LED) as the
excitation light, we capture the clear image of fluorescent immune-chromatographic test strip by the hand-held zoom
microscope camera. Genetic algorithm on the base of Otsu is used to segment the image according to the
characteristic of relatively fixed position of the detection line and the quality control line. Then, the background
noise is removed by the fluorescence region localization method. The segmented fluorescence image background is
filtered out and the gray values of the detection line and the quality control line are calculated. Finally, the
eigenvalues of the fluorescence region are calculated to realize the quantitative analysis for the concentration of the
fluorescence test strip. The experimental results show that the fluorescence detection system has good repeatability.
Five different concentrations of fluorescent test strips are tested for ten times. The variable coefficients of the results
are less than 0.5% . The fitting degree of the standard curve reaches 0.99944, and the rapid quantitative detection is
realized.
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Fig. 4 Segmentation result of fluorescent immune-chromatographic test strip. (a) Original image of fluorescent

test strip; (b) binary image after segmentation
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Table 1  Evaluation results of segmentation performance
Fluorescence )
Uw Cr
concentration /(mg+L ")
3.125 0.9925 0.4244
12.5 0.9972 0.5342
25 0.9975 0.6153
50 0.9970 0.6498
100 0.9956 0.6575
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Table 2 Eigenvalues of test strip with different concentrations

tested by ESEQuant and our instrument

Fluorescence
concentration /(mg+L ") Our instrument  ESEQuant
0 0.2266 0.1338
3.125 0.3614 0.2516
12.5 0.6461 0.5287
25 1.0122 1.0018
50 1.7450 1.6942
100 3.2792 3.4854
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Table 3 Fitting results of concentration standard curves

Fitting result

Parameter

ESEQuant Qur instrument
A, 0.1562 0.2487
A, 430359 7929060
X 7707080 280011000
p 1.0464 0.9956
R* 0.99689 0.99944
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Table 4 Repetitive test results of eigenvalues of test strip with different concentrations

Fluorescence concentration /(mgeL ")

Testing number

3.125 12.5 25 50 100

1 0.3050 0.6058 1.1549 1.6568 4.6381

2 0.3063 0.6363 1.1955 1.6074 4.5679

3 0.3104 0.5888 1.1078 1.6000 4.5489

4 0.3204 0.6386 1.0873 1.6174 4.5489

5 0.3201 0.6000 1.1103 1.6219 4.5706

6 0.3235 0.5948 1.1030 1.6100 4.5706

7 0.3205 0.5794 1.1372 1.6184 4.5945

8 0.3205 0.5871 1.0828 1.6284 4.5165

9 0.3209 0.6376 1.1568 1.6007 4.5717

10 0.3196 0.6247 1.1421 1.6478 4.6115

Mean value 0.3180 0.6093 1.1278 1.6209 4.5739

S 0.0057 0.023 0.0356 0.0190 0.0343
C./% 1.79 3.77 3.16 1.17 0.75
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