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Abstract: The semi-quantitative method of Colloidal gold strip detection by colorimetric principle is
widely used in biomedical diagnosis. To achieve quantitative measurement of calcitonin concentration,
a CMOS color analytical reader based on raspberry Pi was designed for the acquisition of color
characteristics of chromogenic reaction by taking a picture of colloidal gold strip. According to the
color characteristics of procalcitonin colloidal gold test strips, the CMOS sensor was corrected by
proper white balance parameter adjustment, which enabled the CMOS image sensor has a better color
restoration property. In order to eliminate the difference of color management between different
devices, the mathematical model of the sensor from RGB space to XYZ space was established via
polynomial regression by taking pictures of NCS standard color cards. Thus the instrument was
adjusted in color characteristics. Then, the mathematical model of XYZ values and concentration

values of the samples was derived from the representative gray value pixel areas of the processed
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images, thereby the color uniformity problem was solved and the concentration was accurately
measured. The experiment results show that the measuring precision can be as high as 93. 8%, the
repeated measurement error is less than 1. 5% and the effective measurement range is from 0. 1 ng/mL
to 35 ng/ml. With the virtues of cost effective and high measurement speed, the analyzer has a
promising application prospect.
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Fig.1 Schematic diagram of color analytical reader for

colloidal gold test strips
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Fig. 2 Working principle of color analytical reader for

colloidal gold test strips
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Fig. 3 Image contrast before and after white balance correction
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Tab.1 RGB values of image before and after white

balance correction
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R 187 181
G 172 178
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experiment
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Tab. 2 Result of system scale calibration

F5 o bifEE WEE | S tefEE WEE
1 0.12 0.17 11 8.50 9.16
2 0. 24 0. 20 12 10.23  10.02
3 0.53 0. 62 13 12,55  11.51
4 1.26 1.48 14 13.56  13.81
5 2.53 2.88 15 17.99  18.93
6 4.09 4.24 16 21.02  20.05
7 4.59 5.33 17 2217 23.24
8 4.98 4.60 18 26.52  25.75
9 5.62 5.78 19 28.33  29.62
10 6.49 6.11 20 33.45  34.27
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Fig. 6 Photo of color analytical reader for procalcitonin

colloidal gold test strips
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