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Wh t i MAE i ?What is MAEviz?

• MAEviz is an extensible network aware application and 
environment

• MAEviz integrates spatial information, data, and visual 
information to perform risk assessment and analysis.
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Th MAE i M d lThe MAEviz Model

• MAEviz Implements Consequence-Based Risk Management (CRM)
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• Inputs - Hazards, Inventory, Fragility Models
• Output - Damage Prediction, Reporting, Decision Support

Decision 
Support
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MAEviz – Quick ViewMAEviz – Quick View

2D & 3D Views

Main Window
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D i i S t D t A tiDecision Support - Data Aggregation 
• Building Dataset

– Memphis Building Inventory (w/outMemphis Building Inventory (w/out 
single family homes)

• Event
– Magnitude 7.9 Earthquake at 

Blytheville, AR
• Analysis• Analysis

– Equivalent Cost Analysis
• Death = $5,000,000 per
• Injury = $1,500,000 per
• Function loss = $100,000 per sq. ft. per 

day

Monetary Loss by Census Tract
y

Deaths ($) by Census Tract

Injuries ($) by Census Tract



US-Korea-Japan Test Bed on 
Smart Wireless Monitoring of the 

US-Korea-Japan Test Bed on 
Smart Wireless Monitoring of the 

Seoul

Second Jindo BridgeSecond Jindo Bridge
(September 2008 (September 2008 –– present)present)

Daejeon (KAIST)

22ndnd Jindo BridgeJindo Bridge HaenamHaenam
(Inland)(Inland)

Jindo 
Bridges

Jindo

Jeju Island

2nd Jindo Bridge 

Type Cable-stayed bridge

Spans 70+344+70 = 484m

Gi d St l b (12 55 idth)Girder Steel box (12.55m width)

Design velocity 70 km/hr

Designed by Yooshin cooperation (2000, Korea)

Constructed by Hyundai construction (2006, Korea)

7

y y ( , )

Owner Iksan Regional Construction and 
Management Administration

Special feature Twin bridge



Sensor Deployment

Cable : 8
Deck : 22
Pylon : 3

Cable : 8
Deck : 26
Pylon : 3y

Total : 33
y

Total : 37

In total 420 channels of sensorsIn total 420 channels of sensorsIn total, 420 channels of sensorsIn total, 420 channels of sensors

4 reference sensors
to construct global mode 

i f ti
[Base Stations are installed on pylons of 
1st Jindo Bridge parallel to 2nd Jindo

SHM-A Board w/ 

information 
Base Station

(Industrial PC, UPS, ADSL 
Internet, Enclosure w/ 

ventilation)

1st Jindo Bridge, parallel to 2nd Jindo 
Bridge]Manager node w/ 

Antenna

3 D-cell 
Batteries

Imote2

Sensor powered 
by solar cell

Sensor powered 
by

BatteriesD-cell 
batteries



Measured Time-history Data
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C-JE7 : Time-history Acceleration

 50
C-JE2 : Time-history Acceleration

 

•• Sensors on CableSensors on Cable
10

P-HT1 : Time-history Acceleration
 

X-axis

•• Sensors on PylonSensors on Pylon

10
P-HE2 : Time-history Acceleration
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10
D-HE2 : Time-history Acceleration
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Y-axis
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D-HE13 : Time-history Acceleration
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D-JE8 : Time-history Acceleration
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D-JE5 : Time-history Acceleration

 
Z-axis
Y-axis

•• Sensors on DeckSensors on Deck
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Modal Information
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Result for Singluar Value Decomposition

System: Jindo-side Sensor Network

•• Test SpecificationTest Specification •• Result of FDD (Result of FDD (JindoJindo--side)side)
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System: Jindo-side Sensor Network

Date : July 21, 2009

No. of collected data: 5000 data points

[Singular Values]

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
10-1

100

Frequency (Hz)

S

Sampling frequency: 50Hz

LPF : 20Hz (by Programmable Filter)

1st vertical mode
: 0.439Hz

2nd vertical mode
: 0.641Hz

3rd vertical mode
: 1.025Hz0.442Hz

0.647Hz 1.001Hz

4th vertical mode
: 1.404Hz

5th vertical mode
: 1.569Hz

6th vertical mode
: 1.837Hz

1.735Hz

1.349Hz1.247Hz



BioBio--Inspired Smart Sensor NetworksInspired Smart Sensor Networks
for Adaptive Emergency Response for Adaptive Emergency Response 

Advanced bio-inspired sensing and communications 
framework for earthquake disaster response:

OBJECTIVES

capable of self-organization and adaptation for 
sensing, filtering, and transmission of mission-
critical data
using networkable smart devices for distributed, 
real time support of both emergency responders real-time support of both emergency responders 
and victims

TECHNOLOGICAL CHALLENGES

A l  bi l i l i i l  f (i) ll i  b h i  d Apply biological principles of (i) collective behavior and 
division of labor observed in social insects, and (ii) 
neurobiological information processing strategies such as 
sparse coding and layered response architectures, to cope 
with problems that frequently exist in the chaotic and 

BROADER IMPACTS
New paradigm for coordination and management of 
emergency responders to locate and rescue earthquake p q y

inhospitable environment of disaster relief operations, such as 
reliability,  consistency, trustworthiness, information 
overload,  using self-organization, and efficient collaboration  
protocols.
De elop heuristics and algorithms to

emergency responders to locate and rescue earthquake 
disaster victims
Assess the status of built infrastructure
Multidisciplinary environment for student education and 
training Develop heuristics and algorithms to:

determine the stability of the physical infrastructure
self-organize and coordinate available sensor resources
determine the condition of victims and infrastructure
d t i  th  ti l l ti  f i ti  d h d

g
Directly applicable to other natural and man-made 
disasters
Broad opportunities for international collaboration
Significant improvement in first responders ability to 

determine the spatial location of victims and hazards
g p p y

handle disasters and save the lives of individuals.


