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Optimization of 3D Reconstruction Efficiency

by Applying Image Feature
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ABSTRACT — This research proposes an optimal image
selection method by applying image features for 3D reconstruction
using photogrammetry. The objective is to reduce unnecessary
resource consumption and prevent reconstruction failures caused
by insufficient image capturing. The researcher developed an
algorithm to analyze object complexity based on three computer
vision features: 1) Geometric Complexity, utilizing Canny Edge
Detection to determine edge density, which reflects structural details
and surface discontinuities; 2) Texture Detail, extracted via Scale-
Invariant Feature Transform (SIFT); and 3) Color Complexity,
calculating Shannon Entropy from color histograms to measure the
diversity and distribution of color levels. The experiment was

conducted on a dataset of 14 plastic scale models to classify the
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objects into 6 complexity levels, enabling the system to recommend
the optimal number of images for 3D modeling. The evaluation
results on a test set of 13 plastic models demonstrated high
accuracy, significantly enhancing the efficiency of resource

management in the 3D reconstruction process.
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