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ARTIFICIAL INTELLIGENCE (AI)
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ARTIFICIAL INTELLIGENCE
Programs that mimic human brain’s 

ability to learn and reason 

“What a typical person can do 
in a timely manner based on 
previous experience, AI can 

probably do it.”



MACHINE LEARNING (ML)
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“Machine learning is the field of 
study that gives computers the 

ability to learn without being 
explicitly programmed.”   

ARTIFICIAL INTELLIGENCE
Programs with the ability to learn 

and reason like humans

MACHINE LEARNING



DEEP LEARNING
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“Deep learning is a subset of ML 
in which artificial neural networks 
adapt and learn from large data.”

ARTIFICIAL INTELLIGENCE
Programs with the ability to learn 

and reason like humans

MACHINE LEARNING

DEEP
 LEARNING
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Example of Florida bridge inventory
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Data cleaning and prep
• 12620 records
• Preprocess raw data

• Check for outliers and anomalies
Remove records with NBI rating of Functionally Obsolete (FO) or 
structural deficient (SD)

• Handle issues with missing data
Some records missing certain information (e.g., year built, 
sufficiency rating, etc.) 

• Fix formatting issues 
“St. Johns” vs “Saint Johns” county

• Data augmentation for enhanced data analytics
• Humidity
• Precipitation
• Temperature
• Population density and growth
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data mining
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Potential FDOT ML app 
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Possible future of health monitoring
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Elevation view of a facade
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“The system flags many defects that even our team of trained engineers would  have easily missed”
“This technology saves us a phenomenal amount  of time and effort”
“T2D2 is the future of structural inspections. This should be the way all structures are inspected”
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Half-cell reference electrode 
embedded into concrete

Multi-probe device consisting of four black steel bars 
acting as anodes and a noble metal as the cathode
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DATA-DRIVEN PREVENTIVE MAINTENANCE
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PREVENT RATHER THAN REACT

Time (years)

Damage

Do nothing

React 

End of service life / failure

Reactive maintenance is 
the state of the industry 

Prevent  

Early monitoring



Will Bridge DIGITAL TWINS be the future?

DIAGNOSIS

PROGNOSISMONITORING

PREVENTIVE 
MAINTENANCE & 
EARLY TREATMENT 

“Digital representation of a 
physical object that ages with 
the physical object.”
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Questions?
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