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ENERGY INNOVATION FORUM
RESEARCH AREA

• Infrastructure Monitoring and Damage Diagnosis
• Structural Health Monitoring

• Uncertainty Quantification and Decision-Making

• Advanced Structural Integrity Testing

• Applications in Energy Infrastructures
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Surrogate Modeling 
for Complicated 
Infrastructures

 

Machine Learning

• Artificial Neural Networks for 3D 
Shape Reconstruction ↑

• Gaussian Process Metamodeling →
• Real-Time Updated Hierarchical 

Digital Twin ←
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Original Video

Motion Magnified Video: Mode 3

Motion Magnified Video: Mode 4

Motion Magnified Video: Mode 2

Motion Magnified Video: Mode 1

Impact

Phase-Based Motion 
Magnification for Wind 
Energy Structural Testing
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After magnification @140Hz-148Hz
Before magnification

Motion magnification in the 
freq band @ ~140Hz to ~148Hz

MAC value=82.6%
FEA 162.5 (HZ)

OMA 14.02 (HZ)
EMA 145.93 (HZ)
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NEXT STEPS AND NEEDS

• Exploring more applications and realistic scale of energy 
infrastructure systems

• Considering the decision cost from the industry’s point of 
view

• Applying the research findings to interpret big data from 
realistic operations
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