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Evolution toward Internet of Smart Bridges
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Computer Vision




Computer Vision for Structural Health Monitoring
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Application of Artificial Neural Networks in SHM
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Neural Network:

Shallow layers
Supervised learning

Deep Neural Network:
' 1 2

Applications:
Image recognition

Deep layers
Supervised or unsupervised learning

Speech recognition
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Self-Powered Smart Structure




Bio-Inspired Smart Materials & Structures
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From Diagnostics to Prognostics to Resiliency
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West St. On-Ramp, Anaheim, CA

e
@
o
@

o
»
o
»

o
L
o
.-

Probability of Exceeding a Damage State
o
o

Probability of Exceeding a Damage State
o
=]

o¥

-
-

e
L
e
L

f =-0.0262(# of years)+2.8404
= St ivad Al Al B -

£,=-0.0174(# of years)+2.4464

o
@
o
)

ﬂ“’f‘==-¥4=---ﬁ

Frequency [Hz]

085

o
—

o
»

Winter 03
ISpring 03
ISummer 03
IFall 03
Winterof
Spring 04
ISummer 04
[Winter 05
Spring 05
ISummer 05
Spring 06
Summer 06,
IFall 06
4Wimer07
N ISpring 07
ISummer 07
Spring 09 1>

ISt

(=]
[ %]
N ISpring 02
Summer 02

o
o
5
N o
o
[}
©

Jan 2006 Jan 2008

Timeline

o
o
5
N
=}
o
@
o
o
g
o
o
o
£
N
o
o
a
o
o
5
N
o
]

3 8
i |
g g
N g
: :

=
o¥

4 1st Mode Identified w/o Vehicle Interference 4 1st Mode Identified with Vehicle Interference
© 2nd Mode Identified w/o Vehicle Interference © 2nd Mode Identified with Vehicle Interference
3rd Mode Identified w/o Vehicle Interference o 3rd Mode Identified with Vehicle Interference

Update Seismic Fragility Using 8-Years of Bridge Monitoring Data




From Diagnostics to Prognostics to Resiliency
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