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Effect of Illuminance on Color-based Analysis of Diabetes-Related
Urine Fusion Analytes on Dipstick Using a Smartphone Camera
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Abstract Recently, the miniaturization and digitalization for the inspection devices of point-of-care
testing (POCT) are rapidly evolving. In the urine test, a lot of researches on index paper technology
are being conducted because people can be self-diagnosed through visual color comparison using a
urine test paper, Dipsick. The purpose of this study is to analyze the RGB values from the color
changes on Dipstick Pad, which isused for urine test,using a smartphone camera. To this end, the
primary ,analytes in urine wasdiabetes-related parameters such as glucose, ketone body and pH, which
is the most frequently tested elements, and we pursuited to quantify the changes in dipstick color
caused from artificial urine containing different ranges of sugar, ketone body, and pH. In this
experiment, changes in RGB values under bright and dark illuminances were compared, and changes
in RGB value were monitored as a function of concentration of analytes under the ambient illumination
of laboratory. As a result, color separation at the bright luminance region was good, but it did not
appearat the low luminance region, and the changed profiles in RGB value under different illuminances
was suggested to correct the problem of the color separation algorithm.
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Fig. 2. RGB extraction from color images on Dipstick
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(b) RGB value at high illumination (927 lux)

Fig. 3. RGB change value according to the change in
illumination intensity of the dipstick extracted
from sugar
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(b) RGB value at high illuminance (927 lux)

Fig. 4. The change value of RGB according to the
change in illuminance of the dipstick from
which the ketone was extracted
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illuminance of the dipstick extracted from pH
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