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Abstract Current measuring methods for air quality are based on ground measurement networks and satellite data.
New methods of collecting evidence with advanced sensors are needed because current methods have limitations in
collecting evidence for the illegal emission of air pollutants at narrow areas or specific sites. This study analyzed the
possibility of using an ultraviolet hyperspectral sensor to measure the concentration of nitrogen dioxide and sulfur
dioxide. Two types of spectra were used: simulated spectra for gases with various concentrations using a radiative
transfer model and observed spectra for each gas for a concentration. To understand the possibility of using a
hyperspectral sensor, the differences between the simulated spectra and the observed spectra were analyzed, and the
variation of simulated spectra were then analyzed according to the concentration. The results showed good agreement
between observed spectra and simulated spectra. In addition, the absorption depth at specific wavelengths in the
simulated spectra had a very strong correlation with the gas concentration. The gas concentration could be estimated
using the hyperspectral sensor. In the future, validation would be needed to estimate the gas concentration through
observations of various concentrations of gases using a hyperspectral sensor.
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Table 2. Specification of hyperspectral sensor

Sensor FX, OceanOptics, USA
Wavelength range 200 - 1040nm
Band (channel) 2450
Band Width 0.4nm
Field of View 25°
Signal to Noise Ratio 290:1
Size 89mm x 64mm x52mm
Weight 0.4kg
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Fig. 3. Observation setting to measure spectra of NO,
and SO, gases using a hyperspectral sensor
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. 5. Observed spectra with hyperspectral sensor
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Table 3. Difference between simulated and measured

spectra
. .. Standard
Gas Maximum | Minimum Mean .
deviation
NO, 0.59 0.0001 0.08 0.13
SO, 0.58 0.0001 0.03 0.14
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Fig. 6. Comparison between simulated and measured
spectra for NO, and SO, gases
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Fig. 7. Simulated spectra for various gas contamination
and wavelength to measure absorption depth
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