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Memories of Professor Shinozuka
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Prof. Shinozuka: A Great Teacher and Researcher

1. Visionary and Pioneering Researches:
Emerging Technologies:
Computational Stochastic Mech., Simulation of Random Fields, 
System Identification, Smart Sensors, SHM, Structural Control, …
Global Issues: 
Lifeline System Safety for Earthquake, Disaster/Risk Management, 
Multi-disciplinary Issues such as Socio-economic Problems, …

2. Caring Teaching: Graduate Advising and Mentoring: 
Graduate Students, Post Doc, Innovative Subjects, Guidelines, 
Technical Writing, Mentoring Professional Career, ...

3. International Cooperation and Leadership: 
Among the US, Japan, Europe, China, and Korea, Int’l Students,
Visiting Scholars, ICOSSAR, APSSRA, J. of Prob. Eng. Mech., …
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Max. Likelihood Method for ARMAX Parameters

Estimated

System Identification

Akashi Suspension Bridge

Wind self-exciting forces:

Large-scale Deck Model

SPEM for Parameters, θ(k)
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Measured Accel. Estimated Accel.

Sequential Prediction-Error Method 

Eq. of Motion           ARMAX Model 

Measured Measured

Estimated

-ARMAX Parameters:  θ K & C
-Observation: Floor Accelerations

Identification of Linear System

(My PhD Study under Prof. Shinozuka, at Columbia U.) (CG Lee, HJ Lee, & CB Yun, KAIST)
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Identification of Nonlinear System Using Extended Kalman Filter

Extended Kalman Filter for State, X(k)
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SPEM for Bouc-Wen Parameters, θ(k)
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Estimated M-φ

Identification of Hysteretic System

A fixed offshore tower and its model

Estimated Parameters
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-Augmented State X including Parameters
-Extended Kalman Filter (EKF) for X

Eq. of Motion for NL Wave Forces:

Identification of Nonlinear System 
(KJ Lee & CB Yun, KAIST)

-State X by EXF: Modal Responses
-Observations Y: Accel. on Deck & Pier

Estimate Accel. at 6
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(My PhD Study under Prof. Shinozuka, at Columbia U.)
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1st vertical: 0.446Hz 2nd vertical: 0.647Hz

3rd vertical: 1.033Hz 4th vertical: 1.342Hz

Smart Wireless Sensor Network for Bridge SHM

Jindo Bridge, Korea

Effective Power 

Management
SnoozeAlarm Data Inundation 

Mitigation
ThresholdSentry

Continuous/Autonomous

Operation
AutoMonitor

Data acquisition

Outcome forwarding

processing

Power/Data Management Identified Modes

Smart Wireless Sensor Nodes (Imote2+SHM-A) 

(US-Japan-Korea Project: BF Spencer, Y Fujino, HJ Jung, & CB Yun) 

113 Sensor Nodes (339 channels)
(Cables: 48,  Deck: 56,  Pylons: 6,  Wind: 3)
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SHM Activities at Zhejiang University, China
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Beijing Olympic Stadium (Bird’s Nest)

Hangzhou East Railway Station

Hangzhou Olympic Sports Center

Shaoxin Stadium

Chongqing Int’l Airport

SHM Center at CCEA, ZJU
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Shaoxing Stadium (Retractable Roof) 

Wireless Node for Strain & temperature 

Zhejiang Univ. Gymnasium

(YZ Luo & B Shen, Zhejiang Univ.)
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Under Renovation

hidden II

Output

hidden I

s1 s2 sp

Damage Identification by Machine Learning

Damage Detection 
Using Ambient Vibration and NN

Extracted Modes

Inflicted Damage

Identified Damage Locations & Severities

Bridge Hanger Monitoring  
Using Wind Vibration and CNN

(JJ Chen, YF Duan, & CB Yun, ZJU)(JJ Lee, JW Lee, & CB Yun, KAIST)

Neural Networks

Bridge w/ Multi-girders FA of Deck Responses

CNN-based Damage ID.

Identified Damage 
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the numerical arch bridge.
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(Wind Vibration)
Tied-Arch Bridge



9Smart SHM Group, Department of Civil Engineering, Zhejiang University

Guided Waves-based SHM Using Active Sensors
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-Using Active Piezoelectric Sensors
(Pitch-catch Mode)

(SH Park & CB Yun, KAIST)
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Magneto-strictive Sensors

-Damage Locations: from the time of flight information. 
-Severities: from the estimated wave energy transmission coefficients at damage.
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Detection of Cable Wire Breakages Using MS Sensors
(XD Sui, ZF Tang, YF Duan, & CB Yun, ZJU)
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Impedance-based SHM and Wireless Node

Wireless Impedance Sensor Node (WISN, KAIST & Cytroniq)

Control Room

Internet

Base station
Wireless

PZT Sensors
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Impedance-based SHM for a Bolt Joint Using NN
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Damage Type & Severity 
 

CC Values in 8 Frequency Ranges 

350 Training Patterns
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Social Cost Analysis Related to Bridge Retrofit

Retrofitted Network
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My Whole-Hearted Gratitude to Prof. Shinozuka

for his Great Teaching and Guidance throughout my Career   

and my Best Wishes for his Eternal Peace in the Heaven!! 
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