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In this project, system for automatic generation of real-space information by
city-scale wireless sensor network has been developed. Wireless sensor network is considered as a
parallel processing device for generation of real-space information by integrating sensing and
simulation. For this sensor network, a hybrid sensor node equipped with low power CPU and high power,
high performance CPU has been developed. This sensor network can perform high accuracy GPS localization,
environment data measurement and direct identification of structural damage.



MEMS
1990
Dust

GPS on Every Roof

1D
GPS GPS
mm
10
50
CPU

GPS on Every Roof

22
(B)

Smart

CPU

100Hz

CPU



CPU CPU

22
CPU
CPU
CPU GPS
CPU
)
CPU
GPS
CPU
GPS
23
CPU
CPU
GPS

24

GIS
GIS
GPS
GPS
25
GPS
GPS
CPU
2%

26

25



20

(1) Takahiro Kawaguchi and Kenji Oguni,
Automatic Conversion of Visually
Consistent Digital Maps to Conforming
Geometry for Computational Fluid
Dynamics, Journal of Computing 1in
Civil Engineering, , 29,
04015003-1-11,
10.1061/(ASCE)CP.1943-5487.0000473,
2015.

(2) Ichidai Nakamura, Masayuki Saeki,
Kenji  Oguni, Berta Buttarazzi,
Michela Basili and Steven D Glaser,
Energy-Saving Wireless Sensor Node
for Relative Positioning of Densely
Deployed GPS Network, Journal of
Infrastructure Systems, , 20,
04014003-1-10,
10.1061/(ASCE)1S.1943-555X.0000185,
2014.

(3) 7 ’ ’
GPS ,
Al
, 69(4) 1_87-1_94, 2013.

(4) Liping Huang, Kenji Oguni and Muneo
Hori, Image Analysis of Measuring
Building Configuration for Seismic
Damage Estimation, Natural Hazards
Review, , 14, 1-10,
10.1061/ (ASCE)NH.1527-6996 0000086,
2013.

(5) Naofumi Murata and Kenji Oguni,
Behavior of magnetic particles under
fluctuating fields considering
hysteresis characteristics, Journal
of Magnetism and Magnetic Materials,

, 335, 36-45, 2013.

(6) Hirotaka lkeda, Takahiro Kawaguchi,
Kenji Oguni, Automatic detection of
damage level of structures under the
severe earthquake using sensor
network, Applied Mechanics and
Materials, , 169, 2216-2220,
2012.

) .,

A2 ,
67(1), 51-66, 2012.
®) , .,

’ A2 ’
68(2), 1_761-1_769, 2012.
©®_ :

A2 , 67(L), 13-24,

2011.
y_ : .
GPS ,
A2 : 67(1).,
25-38, 2011.
11 ,
GPS , A2
, 67(2), 1_429-1_437,
2011.
12) , . ,
. A2
, 67(L), 145-154,
2011.
13) , PDS-FEM
FEM
14, 113-122, 2010.
(14) ., .
_ GPS
14, 611-619, 2010.
(15) ., .
GPS
) 14, 621-629, 2010.
21

(1) Hiroaki Sumitomo and Kenji Oguni, GPU
accelerated Symplectic Integrator in
FEA for solid continuum, Simulating
information propagation by near-field
P2P wireless communication, European
Conference on Numerical Mathematics
and Advanced Applications (ENUMATH
2013), Lausanne, Switzerland, August
28, 2013.

(2) Hiroki Ishizuka and Kenji Oguni,
Simulating information propagation by
near-field P2P wireless communication,
European Conference on Numerical
Mathematics and Advanced Applications
(ENUMATH 2013), Lausanne, Switzerland,
August 26, 2013.

(3) Kenji Oguni, Analysis of dynamic
propagation of cracks based on
Particle Discretization Scheme Finite

Element Method, Society of
Engineering Science 50th Annual
Technical Meeting, ,

Providence, USA, July 28, 2013.

(4) Sayako Hirobe and Kenji Oguni,
Numerical Simulation of Diffusion
Induced Crack Formation in Solids,



International Conference on Coupled
Problems in Science and Engineering
(COUPLED PROBLEMS 2013), Ibiza, Spain,
17 Jun, 2013.

(5) Michela Basili, Berta Buttarazzi and
Kenji Oguni, Application of awireless
sensor network technology based on GPS
for structural health monitoring,
22nd  IEEE  International  WETICE
Conference, Hammamet, Tunisia, 20 Jun,
2013.

(6) Kenji Oguni and Masanori Kondo,
Particle-based method for dynamic
propagation of cracks with energy
balance consideration, International
Conference on  Computational &
Experimental Engineering and Sciences
Seattle, USA, May 24-28, 2013.

(7) Ichidai Nakamura, Tomohiro Miyazaki,
Masayuki Saeki and Kenji Oguni, Hybrid
Sensor Node for GPS on Every Roof,
Proceedings of the International
Symposium on Earthquake Engineering,
JAEE, Vol. 1, 303-310, Tokyo, Japan,
November 8-10, 2012.

(8) Hiroaki Sumitomo and Kenji Oguni, O(N)
algorithm for identification of
domain isolation by fracture surfaces,
Proceedings of European Congress on

Computational Methods 1in Applied
Sciences and Engineering (ECCOMAS
2012), J. Eberhardsteiner et.al.

(eds.) Vienna, (Austria, September
10-14, 2012)(8 pages), 2012.

(9) Masanori Kondo and Kenji Oguni,
Analysis of dynamic propagation of
brittle fracture by PDS-FEM with
energy balance consideration,
Proceedings of European Congress on
Computational Methods 1in Applied
Sciences and Engineering (ECCOMAS
2012), J. Eberhardsteiner et.al.
(eds.) Vienna, (Austria, September
10-14, 2012)(15 pages), 2012.

(10) .

, 2012 9 4

(11) Kenji Oguni, Wireless Sensor Network
for Automatic Diagnosis of Structural
Damage, 21st IEEE International
WETICE Conference Toulouse, France,
DOl 10.1109/WETICE.2012.49, 25 June,
2012.

(12)Masayuki Saeki, MULTI-HOP POSITIONING
Relative Positioning Method for GPS
Wireless Sensor Network, 2nd
International Conference on Pervasive
Embedded Computing and Communication
Systems (PECCS2012), Rome, ltaly, 26

Feb, 2012.

(13) Kenji Oguni, Wireless Sensor Network
for Post-seismic Building-wise Damage
Detection, 20th IEEE International
WETICE Conference, , Paris,
France, 27 Jun, 2011.

(14) Kenji Oguni, PDS-FEM Analysis of
Reinforced Concrete Pier Subjected to
Seismic Loading, WCCM-IX (9th World
Congress on Computational Mechanics),
Sydney, Australia, 20 Jul, 2010.

(15) Kenji Oguni, Muneo Hori, Takeshi Maki,
Shigenobu Okazawa and Yoshikazu
Takahashi, PDS-FEM  Analysis of
Reinforced Concrete Pier Subjected to
Seismic Loading, WCCM-IX (9th World
Congress on Computational Mechanics),
Sydney, Australia, 21 Jul, 2010.

(16) Miki Kosaka, Mio Tanaka, Kenji Oguni
and Yoshikazu Takahashi, Monte-Carlo
Simulation of Failure Behavior of
Concrete using PDS-FEM, WCCM-1X (9th
World Congress on Computational
Mechanics), Sydney, Australia, 20 Jul,
2010.

1
1€) S
2011 264
o
OGUNI KENJI
20323652
@
SAEKI MASAYUKI
70385516
®



