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Abstract

Aerial imaging has become a common method for producing geospatial products such as orthoimages and
digital surface models. However, the presence of non-ideal lighting conditions in aerial imaging has become a
prevalent issue. Various techniques have been proposed in the last decade to improve the quality of images in
terms of lighting conditions. Yet, the evaluation of their impact on enhancing the brightness of the aerial
images and the products derived from them has not been adequately assessed. The aim of this research is to
examine the impact of several brightness enhancement techniques and select the most effective ones for
improving the brightness in the aerial images. Due to the inadequate lighting conditions, these images lack the
desired quality and lose certain spectral information. Therefore, a total of 11 different techniques were
examined for enhancing the brightness of the images in two study areas, which exhibit different lighting
conditions. Subsequently, the impact of these techniques on the enhanced images was evaluated using 11
brightness indices. Ultimately, based on the evaluation of these brightness indices, the multi-scale detail
enhancement method was selected for the first study area, and the image fusion with adaptive weights based on
different brightness was chosen for the second study area. By selecting the best method for each of the images
related to different areas, the impact of improving the photogrammetric products was also evaluated. The
improvement of the hidden artifacts in shadow areas and the ones that are imperceptible to the naked eye due
to the excessive light reflection constitutes the results of the aerial image brightness enhancement.
Furthermore, in the generation of the point clouds and the digital surface models, significant improvements
were made in retrieving the information which had been lost from the surface before image enhancement. The
results obtained based on the structural similarity index for the improved images of the first and second study
areas were 0.95 and 0.99, respectively, indicating the preservation of details in the initial image along with the
improvement of its brightness.
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