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Applying YOLOv8 and NCC to Assist GCP Measurement for 3D Modeling
of Salt Warehouses

Lu-Chih Chen ' Jiann-Yeou Rau 2 Ching-Jung Hung 3

Abstract

This study proposes an automated 3D modeling workflow for large cylindrical salt warehouses by integrating
photogrammetry and deep learning techniques, aiming to improve modeling efficiency and measurement accuracy
under harsh environmental conditions. Two industrial cameras are mounted on a central overhead crane to capture
high-overlap images, which are enhanced using Contrast Limited Adaptive Histogram Equalization. Ground
control point targets are detected using YOLOVS, followed by subpixel localization through Normalized Cross-
Correlation. To improve the quality of aerial triangulation, LightGlue is employed for feature matching and
redundant image filtering. A Metashape Python script is then used to automate bundle adjustment, error evaluation,
and dense point cloud generation. Experiments conducted with 401 GCP samples show that the positioning error
is approximately 2%, demonstrating the stability and accuracy of the proposed approach. The results indicate that
the method effectively reduces the need for manual field measurements and improves the efficiency of salt pile
volume estimation.

Keywords: Photogrammetry, Normalized Cross-Correlation, Deep Learning, 3D

Modeling
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