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Radiance simulation with shadow effect using a voxel model based on a forest structure on a tropical rain forest

Abstract: In monitoring the Earth's surface using optical satellite imagery, shadows are generated by Sun-Target-Sensor-Geometry. The impact is significant in forests due to
the complexity of the 3-D structure. On the other hand, the proportion of shadows in a pixel has the potential to extract parameters related to the forest structure. In order
to extract the parameters, it is necessary to investigate the relationship between shadow and radiance. However, few existing radiance simulators are based on the actual
forest structure or use shadows as parameters. The aim of this study was to develop a radiance simulator using a voxel model with shadows caused by the forest structure as
an attribute. The voxel model was created using the point cloudof the forest obtained by the Structure from Motion method using photographs taken by an Unmanned Aerial
Vehicle. To verify these effects, we simulated the Sentinel-2 BOA reflectance for each band and calculated the correlation coefficients. The results showed that the influence
of shadows was different for each band. It was found to be best in band 11 at 0.501 and worst in band 4 at 0.140. Using this method, by adding forest types and comparing
them with other images acquired around the observation date, it is expected that various structural parameters can be extracted from the shadows proportion in the pixels.
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Shadow = shielding ratio of direct horizon irradiance Figure 2 Framework used for
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