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iPicket:Slope Failure Detection System Using Wireless Sensor Nodes
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Many of typhoons happen frequently, many casualties by a slope failure have been pro-
duced around mountainous area. Moreover, it is expected that the local torrential rain would
increase continuously because of the climate change to the near-tropical climate that has
been caused by the global warming. Under this circumstance, the monitoring of the slope
failure disaster is required. There are several existing methods to predict of slope fail-
ure. The first traditional method is observation underground water. However, it is required

preparing huge gauge in the deep ground. The second is observation landform displacement.

This method requires huge size of equipments to deploy on the whole. Hence, it is difficult
to cover of the wide area using expensive sensor units. Even worse, to collect sensing data
via cables make it difficult to monitor the sliding land in real-time at the time of disaster.

To solve above issuers, we have developed a slope failure disaster forecasting system using
a wireless network. The pickets with multiple sensors, which are called iPicket, are driven
to the ground. The iPicket has axis acceleration sensor on top. The acceleration sensor can
use wireless sensor network. At the First stage of this research, we tried to monitor iPicket
behaviors in real field.
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Fig.1 Disaster in Yamaguchi Pref at 21st July 2009 from asahi new paper(left), Slope failure in Tomei exp way at 11st

August 2009 from asahi new paper(right)
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3. iPicket System
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Fig.4 iPicket System GUI View
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Fig.5 Temperature Rising in normal Picket
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Fig.6 iPicket external design
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Fig.8 Cutting Ground Collapse Experimental Trial
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Fig.9 Overhanging Collapse Experimental Trial
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0000000000 4400mha 000000000COOO 16.000000000000
goobobooboooooooooooooooooboooooooooOobooobooooooDon
000000000000 900000000 0D 2500000000000 2009/10/10
17:270 0 2009/10/14 1:531 0000000000000 0O0O0OO0OOOOOOOOOO
gooooooooooooooboooooooobooooooooooobooooooon
oooooobooooobooo

5. 0000

ooooooooooobooooobooOoboOoOoOoOoooobooOobObOOobOOoooobooOobOoOOon
D000000000000000000000000000000000000003Y.

ooooooooooOoobobOoOoooobbolbooooooobooOobObObOobOoOooboboooD
D00000000000000000000000000000000000000%90

0000000000®0000000000000000000000000000
gobodobobobooooobooodooooboooooooOobOoboboOobOoOoOOoDn
oooboboooooooboooooooooobooboOoboooooboOoooooooDoon
000000000000 0000000000000000007 000000000
gooooboooooooooooboooooooOoobooooboooOoboOoOooboOoooooDoon
gboooboooooobooboooboobooobooooboOoooobooOoOobOoOobOoDn
Geophoné] 00 OO0OOO0ODOOOOOOOOOOOOOOOOOOOOOOOOOODO
ocoooOoOOoOOO0O0000001000000000000O0COOOOODOOO0O0O

(© 2010 Information Processing Society of Japan



gpooooooobogo
IPSJ SIG Technical Report

gbooboooboobooobooboobooboobooooobobboobooboboo
gbooboooboobooobooboobooobobooooboboobbobobooboobo
gbooboboooobboboooboobobooboboooboboobobooobo
gboodoboooooooobooooboooboooooooooooobooooon
gooooobooooobod

6. 0O O O

goobooooooooooocooobobOoooooboboOobOoooDbOoboboooooDooo
ooooooooooooOoOobo 700O0OOOO0OOOO0OO0ODOOOOOOOODOODOOO0O
oooobooooooooooobooooooooobOobOooooboobOoooooDooboo
goooobooooooooobcooooobooooooobobooobooOoCocbOoboOoooooboo
gboooboooboooocoboooobooobooooooOoOOoboboOobOoOooOooDo
O0000D0O0O00O0OoO0OO0O0 iPicketD 00000000000 OOOOOOOOOOO

oooboooooooooooobooooooobObooooOooobooobObooboboOooDoboo

goboooobooooooooboooobobooooon
00 00O000O0O0O00O000OO00CO0C0O0OoOo0OOoOoITOOOOOOOOfAO2-
25|00 0000000000000 0000000OO0UOOUODDOUODOO0OOD

0000000000000 0000000000000000oOg MSR IJARC Fellow

CORE5/Blue Skl 0000000000
(00 210110 30000)
(00 210 120 21000)

Vol.2010-MBL-52 No.1
2010/1/28

o o 0O 0

1) M.Suzuki, S.Saruwatari, N. K. M.M. and Morikawa, H.: Poster abstruct:A Quantitative Er-
ror Analysis of Synchronized Sampling on Wireless Sensor Networks for Earthquake Mon-
itoring, The 6th ACM Conference on Embedded Networked Sensor Systems (SenSys 2008)
Poster.(2008).

2) Sunaryo Sumitro, M. T. and Kato, Y.: MONITORING BASED MAINTENANCE FOR
LONG SPAN BRIDGESFirst International Conference on Bridge Maintenance, Safety and
Managemen(2002).

3) Matsukura, Y.: Mass Movements in Rock and Soil Masses Introduction to Process Geomor-
phology (2008).

4) Abe, T. and Tano, H.: Study on monitoring of landslide behavior using portable measure-
ment systems.

5) Yamazaki, T.: Key points in field work for landslide engineers No.11 -Plan of emergency
landslide investigations and mitigation measures-.

6) 00000OO0OC0OOOOOoOoOoOoUOOooOO.

7) PrakshepMehta, DeepthiChander, M. S. K. T. S. N.M. and U.B.Desai: Distributed Detection
for Landslide Prediction using Wireless Sensor Netwéitst International Global Informa-
tion Infrastructure Symposium(GIISh.195.

8) Terzis, A.Anandarajah, A. M. K. W. |.-J.: Slip surface localization in wireless sensor net-
works for landslide predictiorT;he Fifth International Conference on Information Processing
in Sensor Networks, IPSN 2006.109.

9) Ramesh, M.V.: Real-time Wireless Sensor Network for Landslide DetedtiifE, The
Third International Conference on Sensor Technologies and Applications, SENSORCOMM
2009, p.18.

(© 2010 Information Processing Society of Japan



