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Fine particle is one of the most familiar atmospheric environmental factors to people. Since 

interest in the atmospheric environment, atmospheric environmental standards have been 

established in many countries, and mass concentrations of PM10 and PM2.5 are measured and 

regulated. It is also one of the substances designated as a carcinogen by the WHO since 2013. 

However, fine particle measured in this way is a physical quantity that is far from visibility and 

health index (the surface area of fine particle) that people can intuitively feel. For this reason, 

even if the total amount of fine particle decreases, there is a difference and change in the fine 

particle perceived by citizens. To manage this effectively, we propose to use a camera to find a 

value representing the surface area per unit volume. 

The method is to photograph the landscape at the camera's three wavelengths (Red, Green, and 

Blue), and measure the fine particle extinction coefficient that exists between the camera and the 

sky. The extinction coefficient can be obtained by using three wavelength values for each pixel 

by using four subjects which distance from the camera is known. Also, if we use this to find the 

Angstrom Exponent, we can get the particle size information. Research to obtain information 

about the refractive index can also be conducted to obtain physical information about particles, 

which can be used in various ways. For example, the origin of aerosol generation can be 

extracted from the asymmetric factor related to the climate effect, the backscattering ratio (the 

ratio of the amount of scattering in the 90-180 degree direction), or the refractive index. That is, 

the ratio of scattering and dissipation of the aerosol is closely related to the refractive index, 

which depends on the chemical composition of the aerosol produced. Based on the information 

obtained by the camera, it is possible to know the origin and development of aerosols that flow in 

or move through various routes. 


