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Abstract

With the improvement of the informatization and digitization of bridge structures, the importance
of technologies such as Building Information Modeling(BIM) and computer vision is constantly
increasing. This type of technology all relies on a scan of the structure's appearance. However, based
on the principle of optical imaging, there is a contradiction between imaging field of view(FOV) and
pixel resolution. Therefore, the existing apparent detection or scanning technology either uses
lower pixel resolution to obtain the structured apparent image at the panoramic scale, or a series
of scattered high-resolution images in a local area, which has caused two aspect of defects in the
detection of apparent damage. On the one hand, low-resolution image data has an adverse effect
on the accuracy of deep learning or machine vision models. On the other hand, due to the single
surface texture of concrete materials, the number of feature points is scarce in image processing,
which reduces the stability of the image stitching algorithm based on feature points. These problems
make the apparent images collected in the current inspection work cannot be well applied to the
long-term evolution analysis of apparent damage. In order to achieve high-resolution imaging within
the panoramic range of the structure, we propose a panoramic image stitching method. Firstly, the
traditional single-view imaging is extended to multi-view imaging, and the result images are used
for panoramic stitching. Because the feature information in a single image is greatly increased, the
stability of the image stitching algorithm based on feature point matching has also been greatly
improved. Secondly, through experiments, we determine the number of cameras with the highest
efficiency for this novel panoramic image stitching method. Lastly, based on real bridge image data,
we evaluate and compare several image stitching algorithms in terms of accuracy, efficiency, and
robustness. The experimental results show that this panoramic image stitching method can be well
adapted to the apparent scanning task of large-scale components in concrete bridges, and is
meaningful for the standardization and automatic acquisition of structural appearance images.
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