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ABSTRACT
Recently, the need for simultaneous analysis of multiple satellite images has been emphasized with the increasing use of high-resolution satellite images. In order to analyze multiple satellite images simultaneously, it is important to minimize the relative geometric error between the images. As the relative geometric error increases, the positional accuracy between images decreases and ultimately the usefulness of the images decreases. Therefore, minimizing relative geometric errors is very important. To achieve this, the core of reducing the relative geometric error is the image matching technique. In this study, we focused on assessing the relative matching performance of input images based on image overlap and convergence angle. Our procedures were divided into four steps. Firstly, we calculated the overlap and convergence angle of the image pairs. Polygons of image pairs and overlapping areas were calculated using the ground coordinates in the metadata of satellite images. The image overlap was determined by calculating the area of polygons. The approximate convergence angles estimated by using the viewing angles provided from the metadata. Secondly, we established a homography transformation model based on tie points extracted through feature matching. Thirdly, check points were extracted through region-based matching of orthoimages and L1R images, and we analyzed the matching performance based on these check points. To assess the matching performance, we calculated and analyzed the relative matching errors using Root Mean Square Error (RMSE). Finally, we analyzed the correlation between matching performance and overlap, and between matching performance and convergence angle. In the experiment, we used 29 scenes of KOMPSAT-3A Level-1R image data. As a result, a clear correlation between convergence angle and image matching performance was shown compared to overlap. If the overlap exceeded 10%, errors occurred irrespective of the overlap. Moreover, for image pairs exceeding a certain threshold, it had no impact on the matching performance. On the contrary, there was an instance where the error increased with an increase in overlap. It was determined that this issue arises when the overlap increases, causing the matching area to expand. Regarding the convergence angle, the error's correlation with the convergence angle was clearly observed in the trendline analysis. When the convergence angle is less than 15 degrees, a matching success rate of over 90% can be achieved. In this study, we verified the analysis of relative matching performance and established a correlation between overlap and convergence angle. For convergence angles less than 15 degrees, it was determined that more than 90% of image registrations were successful. It was also found that maintaining the difference between roll and pitch angles at less than approximately 15 degrees is necessary to keep the convergence angle below 15 degrees. Conversely, for errors resulting from the expansion of the matching area, experiments will be conducted to further enhance performance through feature matching using the sensor model.
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Figure 1. (a) A correlation graph between overlap and geometric error
(b) A correlation graph between convergence angle and geometric error
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