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Research on Depth-Enhanced Image Stitching for Concrete Bridge
Structures

Yu-Ting Lin * Szu-Pyng Kao 2 Feng-Liang Wang 3 Jhih-Sian Lin *

Abstract

Image stitching can expand the field of view and eliminate blind spots, but differences in scene depth often
lead to parallax and ghosting. To address this, this study integrates single-image depth estimation and semantic
segmentation models to establish a fagade image stitching workflow for bridges, reconstructing a complete
structural appearance map for damage analysis and management. Through transfer learning, a bridge-side image
dataset was constructed, and a pretrained RGB-D semantic segmentation model was fine-tuned. The model
achieved an mloU of 86.44%, mAcc of 91.24%, recall of 92.11%, and F1-score of 91.56%, demonstrating stability
and generalization capability, while indirectly validating the accuracy of the depth estimation model. To correct
geometric misalignment caused by image tilt, depth maps were used to reconstruct point clouds for correction. A
stitching accuracy comparison shows that the average SSIM of images corrected with the segmentation model
(0.6807) was higher than that of the traditional method (0.5081), confirming the advantages of the proposed
approach in terms of accuracy and visual consistency.

Keywords: Bridge Facade Inspection, Image Stitching, Depth Estimation, Semantic

Segmentation, Image Geometric Correction
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