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Enhancing life extension evaluation method of Soil

and Water Conservation Facilities

Abstract

The aim of this research project is to explore and formulate
management strategies for soil and water conservation engineering
facilities in Taiwan. Currently, engineers visually identify and locate
structural abnormalities, then determine whether the structure is fit for
service, requiring further analysis. The main limitations of this traditional
procedure are its lack of objectivity, long execution time, high costs, and
difficulty in recording appearance anomalies. This project plans to
generate a lightweight digital twin model suitable for rapid inspection,
allowing the addition of semantic information extracted from image data.
This approach is applicable not only to single structures but also to other
types of infrastructure, useful for routine inspections and pre/post-event
assessments. Advances in image acquisition devices, deep learning in
artificial intelligence, and computer visualization have made it possible to
use specific tasks, such as detecting appearance anomalies or creating
digital twins (DT) for specific structures. The process involves generating
3D digital models from images captured in the inspection area and further
integrating DT semantic segmentation and descriptions. The proposed
method requires multi-view images of the structure as input, and the
process outlined in this project is expected to enhance the visualization of
3D digital models. This method is anticipated to record the information
collected during inspections more effectively, improve the life cycle
records and inspection efficiency of soil and water conservation structures,
effectively assess the deterioration and scope of conservation facilities

caused by post-disaster events, and grasp the trend of changes in the



surrounding environment (such as collapses or sedimentation). The
ultimate goal is to diagnose and improve the effectiveness of the
governance of soil and water conservation facilities, achieving disaster

prevention and mitigation objectives.
Keywords : Soil and Water Conservation Facilities, Unmanned

Aerial Vehicle (UAV), Artificial Intelligence (Al), Life-cycle

Management Model, Digital Twins
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Ewvaluation results for target |%i§‘ﬂA

Model

Neural Network
Logistic Regression 0.881 0.961 0.246

Plot
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B Neural Network

Curves
Merge Predictions from Folds
Show convex ROC curves
Show ROC convex hmll
Analysis
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Prior probability:

AUC  CA
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Model AUC CA F1 Precision Recall

Neural Network ~ 0.815 0.803 0.567  0.557 0577

Logistic Regression 0.815 0.801 0.560 0552 0567

Evaluation results for target

Flot
Tuget !
Classfiers

Curves
[ Show convex ROC curves
[Z] Show ROC convex hull

Analysis

[ Default threshold (©.5) point

[ Show performace line o
EP Cost: [_s0f]
FN Cost: [ ] | ©
Prior probability: [ 22 % [3] o 02 o L3 [ T

FP Rate (1-Specificity)

W 4-15 M R HR L AR %

e | -
IEE v \

Evaluation results for target

Model AUC CA F1 Precision Recall
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