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Motivation
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Why SHM on Rotating Propellers?
Structural Health Monitoring (SHM) is crucial for rotating objects in aerospace, wind energy, and marine industries.

Detects early defects, prevents failures, reduces maintenance costs, and extends component lifespan.

Wind turbine crack

[Xiaoxun, Z., Xinyu, H., Xiaoxia, G., Xing, Y., Zixu, X., Yu, W., & Huaxin, L. (2022). Research on crack 

detection method of wind turbine blade based on a deep learning method. Applied Energy, 328, 120241]
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Current Techniques

Wind turbine sensor array for monitoring wildlife and 
blades collisions | Applied Mechanics and 
Composites τεχνολογια Lab | Oregon State University

Reliable Wind Turbine Drone Inspections | Equinox DronesSupporting Problem Resolution in O&M with Temporary 
Instrumentation | Wind Systems Magazine

Accelerometer

Strain gauge LIDAR

Our project aims to remedy

these issues by providing a 

high speed full field

measurement technique

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch.engr.oregonstate.edu%2Falbertani%2Fwind-turbine-sensor-array-monitoring-wildlife-and-blades-collisions&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849767569%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Jjx9QQlQM3OOkLuC2NKHzVzgGfYSxAukZ7KGSTTE%2BhQ%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch.engr.oregonstate.edu%2Falbertani%2Fwind-turbine-sensor-array-monitoring-wildlife-and-blades-collisions&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849767569%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Jjx9QQlQM3OOkLuC2NKHzVzgGfYSxAukZ7KGSTTE%2BhQ%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch.engr.oregonstate.edu%2Falbertani%2Fwind-turbine-sensor-array-monitoring-wildlife-and-blades-collisions&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849767569%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Jjx9QQlQM3OOkLuC2NKHzVzgGfYSxAukZ7KGSTTE%2BhQ%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch.engr.oregonstate.edu%2Falbertani%2Fwind-turbine-sensor-array-monitoring-wildlife-and-blades-collisions&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849767569%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Jjx9QQlQM3OOkLuC2NKHzVzgGfYSxAukZ7KGSTTE%2BhQ%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch.engr.oregonstate.edu%2Falbertani%2Fwind-turbine-sensor-array-monitoring-wildlife-and-blades-collisions&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849767569%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Jjx9QQlQM3OOkLuC2NKHzVzgGfYSxAukZ7KGSTTE%2BhQ%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fequinoxsdrones.com%2Fwind-energy%2F&data=05%7C02%7Cguille03tnf%40unm.edu%7Cfbb3ab371d5e4a6793a608dd4b727e84%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749677324360492%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=N%2FJNeieUQL2hXijA%2B4hSrVKmeGmPq1UK1oV2PXmn6bg%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.windsystemsmag.com%2Fsupporting-problem-resolution-in-om-with-temporary-instrumentation%2F&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849792437%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=kltuBvewI9nUJSsRjAU6FdCDIOZgGiifRya%2F9GeTM%2BU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.windsystemsmag.com%2Fsupporting-problem-resolution-in-om-with-temporary-instrumentation%2F&data=05%7C02%7Cguille03tnf%40unm.edu%7C4584e5590989452f1b4d08dd4b7227be%7C25aa9830e0f9482b897e1a3b3c855e5c%7C0%7C0%7C638749675849792437%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=kltuBvewI9nUJSsRjAU6FdCDIOZgGiifRya%2F9GeTM%2BU%3D&reserved=0
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Neuromorphic Camera
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VIDEO-BASED CAMERA EVENT-BASED CAMERA SPACETIME PLOT

Neuromorphic event-based vision

VIDEO-BASED CAMERA

• Fixed sampling rate; fully synchronous frames

• Collects all pixels every frame, regardless of changes

EVENT-BASED CAMERA

• Asynchronous data collection between pixels

• Only collects data in pixels with change in light
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Methodology
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Propellor 
rotatory 

movement

Neuromorphic 
camera sensing

Real-time 
position 

extraction

Signal 
conditioning & 
D/A conversion

Galvanometer 
movement

LDV 
measurement

Out-of-plane 
Displacement 

Results
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Hardware Components
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Hardware Integration
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Propeller

Tachometer Propeller set-up
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Experimental Setup
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Neuromorphic camera raw data

Point cloud
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Comparison with Traditional Cameras

Conventional camera Event-based camera

• Reduced output information

• Independent pixel activation

• Continuous low latency data
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PCA Analysis
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Principal Component Analysis

1. Group events are timestamps

2. Calculate PCA

3. Obtain dominant 2 directions
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D/A Conversion for Galvanometer

Vertical movement

Horizontal movement



Slide 22

Out of Plane Sensing
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Laser Doppler Vibrometer

Laser through galvanometer

LDV
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Experiment and Final Result

Slide 1
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Tracking with PCA



Slide 26

Laser alignment with PCA
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Results
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Conclusions
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Conclusions

1.Successful use of neuromorphic sensing for asynchronous event 
tracking rotatory behavior at varying speeds

2.Results to date show automation capabilities as well as controlled 
latency up to 200 rpm

3.New opportunities towards the implementation of asynchronous 
control of nonlinear structures at the laboratory and the field. 
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U.S. Department of 
Transportation
Federal Railroad 

Administration

Thank you!
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