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Introduction

B This study introduces an innovative bridge surface image stitching approach integrating image rectification with
optimized shooting path planning, addressing challenges in capturing and fusing large-scale bridge images for accurate
and efficient defect identification in bridge maintenance and inspection.
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Research objectives

Aiming at the challenges encountered in large-scale bridge image stitching, a new efficient and robust image stitching
technology is developed to improve the image alignment accuracy and improve the accuracy and efficiency of
subsequent bridge disease identification.
A bridge surface image splicing method based on image correction and path optimization is proposed to meet the special
needs of bridge maintenance inspection.

Methods

Image Rectification Method Based on Camera Pose Variation

=
During bridge inspection using drones, maintaining a
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The correction coefficient is determined according to the camera Angle and beam . . . f . .
e rectification to restore orthogonality. This involves establishing
¥ an image coordinate system, calculating pixel vertex
The vertex coordinates of each pixel unit in the image are corrected by the correction coefficient, and the . . .
ottlsgotial stk stats oF thstanapn i restored coordinates based on shooting distance and camera specs, then

determining rectification coefficients from shooting and view
End angles to correct the images.

Figure 1. Flowchart of Image Correction Method Based on Camera Pose
Changes



Methods

Image Rectification Method Based on Camera Pose Variation Stitching method based on shooting path optimization
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Test verification

In order to verify the effectiveness
of the image correction and image
stitching techniques proposed in
SO [ N W S —— | this paper, an experiment was

ﬁ i ﬁ ﬁ ﬁ i carried out on the Mozhai Wujiang

Bridge on the Yuxiang double line.

Figure 11. Image Stitching Image Data
Collection

For large-scale bridge

: VLR splicing, the ability of
{4 —7 traditional methods is

' quite limited, which
greatly hinders our
comprehensive
understanding of the
overall condition of the
bridge.

Figure 14. Splicing Diagram of the Main Beam of Mozhai Wujiang Super
Major Bridge

Flgure 13 Detalled Image of the Main Beam of Mozhai Wujlang Grand Bridge



Conclusions

B Aiming at the complexity and challenge of large-scale image stitching in bridge detection, an efficient
and feature-free 1image stitching is realized by combining image correction with path optimization.

B The experimental results show that this method can generate a complete and high-quality bridge surface
image, improve the efficiency and accuracy of image stitching significantly, and effectively overcome
the problem of image distortion and discontinuity.

B The method in this study significantly reduces the consumption of computing resources, reduces manual
intervention, and ensures the accuracy and reliability of the stitching results.
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