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In this article, we suggest a new method for measuring an aerosol’s extinction coefficient using a commercial camera. For a
given image, we choose three pixel-points that are imaged for the same kinds of objects located in similar directions. We suggest
and calculate aerosol extinction coefficients from these RGB gray levels and the different distances of the three objects. To
compare our measurement results, we also measure extinction coefficients using lidar. Finally, we find that there are meaningful
and sensible correlations between these two measurements, with a correlation coefficient of 0.86. We measure the aerosol
extinction coefficient at three different RGB wavelengths using the same method. From these aerosol extinction coefficients at
three different wavelengths, we find that the Angstrom exponent ranges from 0.7 to 1.6 over a full daytime period. We believe
that these Angstrom exponents can give important information about the size of the fine particles.
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Fig. 1. Characteristics of the lidar signal measured in the
horizontal direction.
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Fig. 2. Light intensity at an arbitrary pixel imaged by a camera
that is scattered by the atmospheric aerosol and molecules.
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Fig. 6. Measurement variation of the aerosol extinction coefficients
measured by a camera.
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Fig. 7. (a) Theoretical aerosol extinction calculation model for fine and coarse particles. (b) Changes of volume extinction efficiencies at three

different wavelengths.
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Daily variation of the Angstrom exponents at three effective wavelengths (R, G, and B) measured on 01 May 2019.
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