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After suspicious planning and installing wireless sensor network system in a given structure
system, a comprehensive structural health monitoring (SHM) system can be established. The
measured data then will be collected via these wireless sensor nodes and sent back to the
corresponding data center. Finally, the data will be analyzed and the index of damage for the
structure will be assessed and corresponding judgment as well as decision will be made. These
related knowledge for damage assessment, described in the previous steps, then store in a
knowledge base, that will be a computer assistant system for next SHM plans in future. The
whole processes can be viewed as a SHM life cycle, and each process of the cycle may feedback
their corresponding information to automatic revise the system in an optimal condition. The
objective of this research is, based on the SHM life cycle, to develop a smart wireless sensor
knowledge management platform for assisting civil engineers to plan, design, and install smart
wireless sensor network for SHM. The platform will provide and integrate multidisciplinary
knowledge among civil and related engineers to setup a SHM system including wireless sensor
component testing, various environmental testing, and verifying robustness of sensor network. As
a result, civil engineers can establish an overall SHM system in a way of reducing installing time,
labor work, and costs. The whole project is scheduled as a three-year long research, including
wireless sensor component testing, the effect of environmental conditions for wireless sensor
nodes, and creating corresponding knowledge base in the first year. Following, testing of various
topologies of wireless sensor network, robustness of wireless senor network, and cresting
knowledge base for wireless sensor network in the second year. Finally, a practical wireless
sensor network will be installed in a building in MCTU and a series of corresponding tests,
testing of conflict for ambient noises, accessibility of wireless sensor nodes, and capability of
handling of extraordinary events, will be made. Meanwhile, different tests will be performed in

different sub-projects.

Keyword: wireless sensor node, wireless sensor network, structural health monitoring (SHM)
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# 2 Displacement sensors

Sensor Type: Advantages Disadvantages Applications
1. Low susceptibility to noise and  |1. Accurate for small distance (Lmrfi. Crack detectionin turbine
interference 150mm) blades
Inductive 2. Accurate at high temperatures  |2. Surface conditions affect high | 2. Corrasion thinning
while being unsusceptible to resolution measurements measurements on aircraft
enviromental conditions skins
1. Can be used on conductiveand  [1. Sensitive to environmental 1. Measure aircraft engine
Capacitive noncond.;ctive. r'r'aterials' parameters' : door oqmling gaps
2. Wide bandwidth and high 2. Susceptible to electrostatic 2. Monitor aircraft cargo door
resolutions charge due fo friction dignment.
1. Capable of operating under hostilg1l. Mechanical gyras accumulate 1. Measuring angular
environments drift between actual and sensed | displacement of aircraft wings|
Gyroscope values over time due to turbulence.
2. Have ahighsignal to naiseratio |2. Provide only relative information| 2. Satellite position monitoring
and low power consumption and contrad
1. Are more stable in noisy 1. Are susceptible to extemal 1. Monitor crackshaft for
. environments magnetic interference. ignition timng and misfire
Magnetic 2. Capable of achieveing low 2. Can only be used for 2. Monitoring weld healthin
temperature sensitivity. ferromagnetic materials. welded steel armor plates
1. Absence of loading effects on the[1.Nat suitable to be bent at steep |1. Monitoring hull deflection ol
structure. angles due to refraction of lignt  |a composite patrd boat
Optica 2. Insensitivity to stray magnetic field®. Fibers are delicate and can be |2 Measure displacement of
or electrostatic interference easily damaged. composite bridge decks due tg :
automoative loading. -
1. Resistant to extemal disturbanceq1. Sensors have a "dead" region  |1. Study of wear, -
such as vibration, ambient noise angtirectly below them where damage| chipping/breakage and
Ultrasonic EM radiation. camnot be detected. temperature in tooling parts %

atlarge distances

2. Capable of detecting small defect$2. Time consuming and requires

higher level of user skl

2. Examining bdlts or rivets in
aircraft wings

1. Is less sensitive to materia surfac|

H. Susceptible ot extraneous noise

1. Monitor seal and blade-tip

roughness or geometry rubbing in turbo machinery P
Acoustic Emission 2. High sensitivities allow for crack |2. Sensors mustbe mountedto | 2. Damage assessmert in a \%
formation detection. surface, resulting in possible mass | steel-concrete composite
loading issues bridge deck
# 3 Velocity sensors.
Sensor Type: Advantages Disadvantages Applications Example

Magnetic Induction

1. High sensitivity and excellent noise
immunity

1. Susceptible to electromagnetic
field interference

1. Measuring gear speed in an
automotive gearbox

2. Lower output, for use in high speed
applications

2. Must be mounted perpendicular
to plane of motion

2. Measure rotational speeds
in gas turbine engines

Wiy

Optical

1. High accuracy and high reliability

1. Difficult to measure parts in hard
to reach areas

1. Monitoring vibrations of
automotive tires

2. Not affected by surface roughness
or color

2. Requires powered light source

2. Monitor molten plastic flow
in injection molding process

Piezoelectric

1. Larger frequency range then
magnetic sensors

1. Response is nonlinear for low
frequencies (<10Hz)

1. Measure vibrations in
cavitating pumps.

2. Reduces signal noise for high
frequency measurements.

2. Requires sensor to be mounted
to structure.

2. Monitor seals in paper
handling machines.
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cceleration sensors.

2. |deal for high temperature

2. Requires a power source

applications

2. Measure clamping force of a| *

car window closing

Sensor Type: Advantages Disadvantages Applications
1. Higher sensitivities than 1. Must compensate for driftand 1. Measure aircraft wing flutter
piezoresistive accelerometers. interfernce affects. response
Capacitive 2. Measrres static acceleration 2. Low resolution and fragile 2. Measure hard disk drive
acceleration due to writing
process
1. Small, lightweight, high g 1. Performance/Specifications can  |1. Used for automotive airbag
acceleration. degrad over time deviopment measurements
MEMS 2. Lower cost then other 2. Expensive to repair due to their  [2. Monitor laptop computer
accelerometers small size. vibration and stop harddrive
processes to prevent damage
1. Wide dynamic range, low output | 1. Low bandwidth, not suited for low [ 1. Measuring vibration
noise frequency testing. response in an exhaust system
Piezoelectric 2. Can produce high output voltage  |2. Requires sensor to be mounted  |2. Measuring acceleration
to structure resulting in possible response of TPS panel impact.
mass loading affects
1. Not adversely affected by 1. Limited resolution due to resistive 1. Measure accelerations of
electromagnetic fields noise ejection seats
Piezoresistive 2. Measures static acceleration 2. Primarily for low to mid frequency | 2. Measure crash test dummy
applications acceleration due to collisions o
% 5 Strain sensors.
Sensor Type: Advantages Disadvantages Applications Example
1. Capable of recognizing static 1. Requires sensor to be mounted  |1. Measure strains in gas —_—
forces to structure turbine fan blades _=
Piezoresistive 2. Simplicity of mounting to the 2. Susceptible to external sources of{ 2. Measure helicopter blade — —
surface noise and temperature deflections =
1. Not susceptible to electromagnetic |1. Requires fiber optic cable tobe  |1. Strain monitoring of civil
interference run to each sensor structures, for instance
ical bridges, dams, buildings,
Opt pipelines .
2. Multiplexing capability 2. Requires a power source 2. Monitoring ship hul strains
% 6 Force sensors.
Sensor Type: Advantages Disadvantages Applications Example
1. High stiffness allows direct 1. More expensive then other types |1. Recording impact forces in ’
. . insertion in machine structures military applications 6 Ya -
Piezoresistive 2. High natural frequencies, ideal for |2. The output can be nonlinear 2. Measuring wave forces on -w_,
quick transient forces off-shore oil platforms
1.Multiplexing capability 1. Requires fiber optic cable to be  |1. Monitoring traffic loads over
. run to each sensor the span of a bridge ,.W.’
Optical P I =
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# 7 Temperature sensors.

Sensor Type: Advantages Disadvantages Applications
1. Capable of operating in cryogenic |1. Susceptible to external sources of |1. Measuring temperature inside
temperature range noise catalytic converters
Acoustic 2. Immune to high levels of radiation [2. Sensors must be mounted to 2. Temperature measurement
surface for feedback control of engine
combustion
1. Negligible electromagnetic 1. fiber optic cables are delicate and |1. Measuring temperature of
interference affects. limit maximum temperature electric generators
Optical 2. Small and flexible for easy 2. Slow data processing 2. Temperature monitoring in
installation semi-conductor manufacturing
1. Typically cheaper than other 1. Resistance vs. temperature is 1. Measure automotive engine
Sensors nonlinear causing limited oil and coolant temperatures
T . temperature range
ermoresistive 2. Easy implementation due to small |2. Limited operating temperature 2. Measure inside air
size range temperature in HVAC systems
1. Offer higher temperature range  |1. Have upper temperature limit of  |1. Engine and turbine exhaust
. then thermoresistive sensors 3100F gas monitoring
Thermoelectric - -
2. Are cheapest of all temperature 2. Measured temperatures drift over 2. Heat treating and metals
sensors time processing temperatures
%\* & Pressure sensors.
Sensor Type: Advantages Disadvantages Applications Example
1. Measure both static and dynamic | 1. Increase in pressure might lead |1. Measure engine combustion
pressures to transducer becoming nonlinear ~ [chamber pressures 5
Piezoresistive W

2. Reliable under varying
environmental conditions

2. Can produce significant electrical
noise.

2. Measure jet engine
pressure at inlet and outlet of
each component

%

9 Piezoelectric actuators.

Configuration: | Sensing Direction: Advantages: Disadvantages: Applications:
1. Low electro-mechanical . .
. . 1. Fine tuning of laser
1. Ideal for static and low coupling .
frequency applications 2. Requires strong bonds to cquipment.
Transverse S ) . ) 2. Alignment of fiber optics.
2. Capable of applying tension |ensure high fidelity. S .
. . 3. Control injection valves in
and compression loads 3. Stability problems for large the automotive indust
Stack displacement ol
. 9 1. Needs to be pre-loaded to . .
1. Extremely reliable (>10 . . . 1. Atomic force microscopy.
avoid un-poling resulting in o
Shear cycles). ;i 2. Active vibration
. . lowered operational .
2. High resonant frequencies. . cancellation.
frequencies.
1. le of i . . .
. Capable of measuring 1. Small Displacement 1. Hard drive read/write head
displacements along all three . .
Tube Transverse 2. Relative to stack actuators, |testing.
axes. .
. small force 2. Needle valve actuation.
2. Sub-nanometer resolution
1. Available with Cleér . 1. More delicate than other 2
aperatures for transmitted-light . - —
. Lo configurations due to the 1. Image positioning.
Ring Transverse applications. . .. -
. . center bore 2. Micropositioning e
2. High resolution for 2 Low force e,
static/dvnamic apolication : -
1. Provide a relatively large 1. Knife edge control in @ :\-
. travel range for their size. extrusion tools. N
Disk Transverse 1. Low force . . . P
2. Fast response w/ sub- 2. Tuning of circular boring, ]
nanometer resolution drilling processes. § -
1. Low operating voltage. 1. Low frequer}cy operaFion. 1. Positi(.)n control of " /
. . 2. Low resolution (unsuitable |pneumatic valves. ;
Bimorph (PVDF)| Transverse/Shear |2. Excellent resistance to .. . . 4
humidit for precision). 3. |2. Measuring accelerations of
v Low force and slow response |flexible structures. B
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(Bandwidth) voltage Product
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EE R 10-5¢g

% 12 A
Sensor Type e 25 R FWrLE  RARATE LI L

LVDT =43 2.5mV 2-5V 5V SDP-CT

13 BRAE

Sensor Type # it 2R BWrIR BAWATAR ¥ RH
STRAIN k% Gage  SV(R 1L 120 %) 5-16V VISHAY, KYOWA
GAGE Factor=2.1 -16V(350 %c#*)

d PHEERRRBOELERERIB AN Sl AT RE R ES e AN G
1.Vibration Type; 2.Strain Type; 3.Environment Type; 4.General Type ° Vibration Type i & 2 &
Bl4viE B2 4viE BE 5 A o Strain Type 5 ERIRS > p 2 A8 T Bt i Erng
#I % 2750 o Environment Type i & £ 2 RIS H2 BB S £EA CBRER - FIZ B
PIEBATF Ak 5 Ft o General Type cRp eh 3 i * ¥ ik H 2RI R7 0 HR7 b

);L,?]m,,jng,;uwrggy BH o Lbﬂb\:s];#"‘l uf‘ﬁg f#»}vwg,\ﬂﬁ}i,ﬂ&&x > %ﬁzﬂ@jﬁl

f'\“:‘/«

PR

N

W B 7 e ang PR E T NER NG R PIER A X B F Ry DA ‘sﬂl?@ﬁ%ﬁ?f@ﬁ?
E A g N R B PCRLEDLRIE Y AADERE L AT R TR AN
A bR PIEAAM AR REH NPT 5 ADC -

Resolution min = ( device range/2™°"°" ) » ( 1/Sensitivity )

MAeik B3 A B 0 3K Resolution min 5 A AT E R pIE D gtk R R R 0 H
= % (G) ° device range 5 ADC it i'@ﬁg?] ek § 24 0 @ 2 dhresolution =X 2 P iR 7 e
ADC 3 # Irerdic® > 3 ¥ 5 12 (bits) & ¢ 4 16(bits) > # {8 Sensitivity 5 *vi& & - AR A

H e 5 (V/G) » Bt 7 r0 5 i % gt et R Al B30 W 1A 0 RURE b

18



Resolution » % FlF 4o ¥ ¥ £ 2 F]1F 2 i i€ * RS AR R endeig B3 BF UEHR

i#
Resolution # 8 51 ADC » &]4ci¢ * 16bits ADC B~ 12 bits ADC » ki 3|2 P e £ o

Wireless Sensor Module
Communication * Vibration Type
and Processing * Strain Type

Module * Environment Type
* General Type

Wireless module +Sensor
module=Wireless Sensor

Node
. . . Sensor
Vibration : Environment :
Strain Node interface

Node Node

- . - Node

[ I [ il
AT . e Ly, N T :
. Accelerometer ; | Straingage E: St bt ! . Specificsenor |

R aorg Behg Mg RlT oA i

AP EFRERVEOTE R OERMERT & T LA AR 17 T o AR T
oA B RIMA LB L AR PRSI BRI e ot ’%@—Kf&k%}i 3t E AT
Wtz o\ MR R A B 7 H 01 CC2430/31 EMK Module % #5200 3 % TI #7383+ 2. CC2430
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Abstract: Recently, wireless sensor networks (WSN) have been increasingly becoming more important in
Civil Engineering because of the technical advantages of low power, low cost, self-organization and wireless
communication. Large scale of self-powered smart sensors could be easily deployed to structures, and
WSN technology enables these sensors collecting real-time data then sending them through mesh network
wirelessly. This technology provides a much more flexible and reliable research method to Civil Engineering.
Most of the above technical advantages are implemented based on the operation system of WSN. And cur-
rently the broadly utilizing operation system for WSN is TinyOS. This innovation operation system supports
an extensive variety of applications by providing event driven system, component libraries, distributed ser-
vices, data acquisition tools and QoS service. TinyOS makes user easy to construct the individual applica-
tion with high efficiency and reliability. This paper presents the Tutorial of TinyOS, especially in TinyOS archi-
tecture, hardware components, programming language, network communication and sensor data acquisition.
The experience of developing an intelligent monitoring system of civil infrastructures and building system
based on wireless sensor networks was demonstrated, in which authors apply WSN in Civil Engineering.
Passing through this comprehension makes the researchers easy to conduct their individual application to-

ward wireless sensor network in civil engineering.

Key words: wireless sensor networks; TinyOS; mote; monitoring system.

Introduction

To monitor and control the responses of buildings
and civil infrastructures in real time has been increa-
singly more important. Therefore, to develop a low
cost, high stability and more advanced monitoring sys-
tem is important now. Due to many advantages like

*To whom correspondence should be addressed.
E-mail: E-mail: slhung@mail.nctu.edu.tw; Tel: 886-03-5731907

smaller size, low power, lower manufacturing costs,
self-organization and wireless communication [1-3],
the wireless sensor monitoring system become an ap-
propriate choice for developing an intelligent civil in-
frastructures monitoring system. Numerous researches
devoted to apply wireless sensor network in civil infra-
structures monitoring. For example, Kurata, et al. dis-
cussed using a smart sensor based MICA mote plat-



form to monitor risk of buildings for natural and man-
made hazards. The performance of the MICA mote
was investigated through shaking table tests of a two
story steel structure [4]. Lynch et al. designed an active
wireless sensing unit [5] that could input excitations
into a structural system and proposed a computational
framework for analyzing piezoelectric based active
sensor signals for indications of structural damage.
Wisden[6] that was designed for structural health mon-
itoring, can measure tri-axial structural vibration data
reliably across multiple hops with low latencies for
sampling rates up to 200Hz. Straser et al. [7]developed
a structural wireless monitoring system. This system
includes data acquisition devices and a central data
collection device that can monitor large civil structure
during structural natural hazard or other extreme event.

Though many researches and applications have been
realized, implements wireless sensor networks based
monitoring system in buildings and civil infrastruc-
tures is usually hard for civil engineer. Therefore, a
broadly utilizing operation system TinyOS of WSN
was design to implement wireless sensor networks ap-
plication easily and efficiently. However, for civil en-
gineers, students and researchers, using TinyOS to de-
velop the individual application in civil engineering are
not very easily. This paper presents the Tutorial of Ti-
nyQOS, especially in TinyOS architecture, hardware
components, programming language, network commu-
nication and sensor data acquisition. The implementing
experience is also proposed, in which authors apply
WSN in Civil Engineering. Passing through this com-
prehension makes the researchers easy to conduct their
individual application toward wireless sensor network
in civil engineering.

1 Tutorial of TinyOS

As the technology moving on, from its root in the
Computer Science and Electronic Engineer community,
TinyOS has been adopted as an easy used WSN opera-
tion system in more and more application fields, like
Civil Engineering.

TinyOS is designed for low power, ad-hoc, and em-
bedded sensor networks; it is a component based and
event driven operation system which make it a very
flexible and easy to use. These features make TinyOS
easy to deploy in different WSN platforms like Mica,
TelosB, Imote2, EYES, BTNode, also Gains and Hawk
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platform from China. Although the low level hardware
devices are different, researchers who work on it could
use similar environment and share their work results
by the component mechanism.

StdContiol

StdContol Recetvelsg & GenencCommPromisaious

RouteControl ¢ ¥ eshBineryR outes

Leds
ADC
StiCoua
StdControl .
PhotoTemp
i

TmerC

New!

Fig.1 Schema of TinyOS (Crossbow)

This is a great advantage for the WSN users who do
not belong to CS or EE. A researcher in Civil Engi-
neering field could use as much as existed code like
the multi-hop algorithm due to the absence of embed-
ded programming skill. Just as the Figure 1 shows,
when the researcher wants use the Multi-hop protocol
in his application based on TinyOS, the only thing is to
find the Xmesh Component then adds it to extent the
application. Therefore, researchers could focus on the
key problems like data flow, analyses model etc, in-
stead of paying too much time on the WSN tools itself.

TOS Scheduler (“Main”)

Legend

Application

Configuration Application Interfaces [=]
108

Application Specific
Components

Commands

Library
Components 4{ TOS Component Interfaces \

‘ System Components ‘

\ Hardware Presentation/Abstraction Layer \

\ Mote Devices H Sensor Devices \
Fig. 2 Architecture of TinyOS ( Crossbow)

The Figure 2 shows the architecture of TinyOS. The
architecture divide into three parts, are represented by
deep blue, light blue and green. The green one means
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ing

the hardware device provided by industry, basically
consisted with MCU, radio chip, storage chip, and sen-
sors. The light blue means the TinyOS core and Firm-
ware, this part is also usually provided along with
hardware device. The deep blue one is the user defini-
tion part, should be modified by researchers. Also the
share of components is realized in this part.
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Fig.3 The process in TinyOS( Crossbow)
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The process in TinyOS could be generally dived into
two categories: event and task. Event represents a
completed sensor reading, or a RF message received,
or any other user specified event. When the event fired,
a pre-defined function will be carried out to process
this event. This kind of process should be as quick as
possible to avoid interference among different events.
So some long time desired process are classify as Task
will be active when CPU is free, like some data recon-
struction and signal process work should be done in
Task.

The regular steps of a TinyOS process are as fol-
lows:
1. Physical event fired.
2. Event handler signaled.
3. Event parsed and Task posted according to
different Event.
Event finished
Task active
Carried Task
7. Task Finished

There are two types of component; module and

component. Components is written with code and

o g &

wired together as a Configuration to create a Mote ap-
plication. The interface provides two methods, “pro-
vide” and “use”, to wire the components. The table 1
shows all description of keywords in TinyOS.

Table 1 Description of keywords in TinyOS.

Keword Description
. A collection of event and
interface .
command definitions
A basic component imple-
module P P

mented in nesC.

A component made from

configuration .
wiring other components.

Contains code & variables

implementation . .
P for module or configuration.

List of components wired

components . . .
P into a configuration.
. Defines interfaces provided
provides
by a component.
Defines interfaces used by a
uses . .
module or configuration.
as Alias an interface to another
name.
Direct function call exposed
command .
by an interface.
Callback message exposed
event

by an interface.

Due to the limited memory, the memory usage and
memory space need to be managed. The TinyOS uses
the static memory model to manage the memory. The
components of static memory model are statically
linked together and size required determined at com-
pile time. The global variables are used to conserve
memory and the pointers are also using here.

TinyOS, the innovation operation system enables re-
searchers to implement their own WSN research easily,
enables researchers share their code and research result
all over the world instead of building everything by
oneself, enables an entry level researcher build up a
prototype system very easily and quickly. Plenty of
component based libraries, supporting mesh protocols,
distributed services, data acquisition tools and QoS
service, which makes user easy to construct the indi-
vidual application with high efficiency and reliability.



2 Developing An Intelligent Moni-
toring System Of Civil Infrastruc-
tures And Building System Based
On Wireless Sensor Networks.

Herein, the experience of developing an intelligent
monitoring system of civil infrastructures and building
system based on wireless sensor networks was demon-
strated. The proposed system architecture is illustrated
in Figure4. The sensing system includes sensor chip,
data acquisition module (MDAZ100), wireless micro-
processor modules (MicaZ) and gateway (MIB510)
obtained from Crosshow Technology Inc. (San Jose,
CA). The data acquisition module on the sensing unit
can log the data from sensors representing the physic
environment. The microprocessor on the sensing unit is
primarily used to acquire the signal from the data ac-
quisition module, followed by processing and transmit-
ting action of the data. The microprocessor processes
and transmits the received data to the gateway which is
connected with host pc. The transmission between
sensing and receiving unit are usually via RF commu-
nication. Mesh protocol also employed in this section
to enable the deployment with great flexibility because
each unit could form the multi-hop mesh network au-
tomatically without human being interaction. Thus
such system is easy to deploy at civil infrastructures
and building for long term monitoring, and such sys-
tem could be easy to move to the hazardous area with-
out any modification in an emergency.

User

User Interface

. . 232/USB
Base station TTesll L

i —T—
(Receiving)

MIB510) .
! ) Warning ’
..................

1
1
i
Microprocessor and :
; | | Wireless RF module ll
— | (Micaz)
DataAcquisition
E i Control the response
e | >
[P
1 LWireless RF module (Micaz) | |
L
Fig. 4 The architecture of wireless sensor networks

based intelligent monitoring system of civil infrastruc-
tures and building system
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‘Wireless Wired ¢—p Senornode @ ‘

Conference of ICCCBE XI1 & INCITE 2008

Implementing this system based on TinyOS is easy
and straightforward. First, to install the TinyOS code
into the motes is under the Cygwin environment. Cyg-
win is a Unix-like system which runs on top of Win-
dows. It brings many utilities and development tools to
the Windows platform that enhances development, im-
proves cross-platform compatibility, and adds automa-
tion and scripting abilities. Cygwin is installed by de-
fault with the TinyOS installer. Once Cygwin is opened,
a command prompt is displayed; “cd” command
should be used to get into the build directory. Then, the
next step is to compile the application using the “make
micaz” command. Furthermore, using of the MakeX-
bowlocal file is easily to change the local group ID,
channel frequency and RF transmission power. The
more important thing is to confirm all radio frequen-
cies of motes are the same. If you use different radio
frequencies, the wireless communication between
Motes will be broken. Figure 5 shows the whole im-
plementation process of deploying a Wireless Sensor
Network. In this study, the web based monitoring sys-
tem was also developed to monitor the information
from the wireless nodes in building. Based on this sys-
tem, the events like gas leaking, fire alarm and struc-
ture condition can be monitored in real time and eve-
rywhere. Not only can the occurring of events but also
the location be recognized. Such system is useful for
early disaster rescuing and preventing.

Fig. 5 Implementation process of TinyOS application.
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3 Conclusions

This paper presents the tutorial of TinyOS, especial-
ly in TinyOS architecture, hardware components, pro-
gramming language, network communication and sen-
sor data acquisition. The experience of developing an
intelligent monitoring system of civil infrastructures
and building system based on wireless sensor networks
was also demonstrated. The web based monitoring sys-
tem was also developed to monitor the information
from the wireless nodes in building. This web based
system, can detect the events like gas leaking, fire
alarm and structure condition in real time and every-
where. Not only can the occurring of events but also
the location be recognized. This system is useful for
early disaster rescuing and preventing. Passing through
the comprehension of this paper makes the researchers
easy to conduct their individual application toward
wireless sensor network in civil engineering.
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