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Environmental Monitoring Project with Sensor Network Technology
Masaki Ito (Keio University)

Abstract

Environmental monitoring with wireless sensor network (WSN) technology increases the chance to acquire and

exchange spatiotemporal data. This talk introduces the field experiment of environmental monitoring using WSN

technology, and discusses the needed technology to deploy environmental monitoring sensors and enable distribution

of the environmental data captured by the WSN.
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Fig.3. Sensor Package
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Fig.5. Spatiotemporal Data Analyzer
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Fig.6. Sensor Registration System

02120 0DO0Od gooobooooooooogooo
583ha 000000000 DOOOOOOOODOOOOOODO
g0oo0ooobOoO0ooOoboooobOoobooobooboog
000000000000000000000 0000
000000000 23000000000000000
gooooopooboobooobooboobobobooog
ooboo0obO0oobooO0ooboOobobOoobooobooo
0oo0o00oDoOOd0ooO0ooOobooooboooood
0000000O00ooOobOooooooooooooog
gbooooobo7dbed 2000 30000DbDOO0OOO
oooobooboooobooooboobooooboo
00o00ooOobOo0ooOobOoooooobooooboo
00o00d0oobOoOooobOOoooooooooogoooo
00o00ooooooobooooooooooogooog
ooooodb 20300000bobooobobnooo
goo0ooOobOoOooOobooooboobobooooboo
oono

02130 0DOooooad Airy Notes 0O 0OODOODO
d20060 8000000000000 0O000O00O0OO0OO
goooooosoooobbooooboboolobboogo
obooOoDbo20060 110 22002300000000 SFC
Open Research Forum 000000000 O0OOO0OO0O
OTOKIAODDOOOOODOOODODDOODODOO 22000
00000oooooooooooooooooogoooo
gooobooboooobooooboobooobooboo
ooo0oboOoobOOobOoooOOobobob 20000bDO00
0do0oooooOOobOooooooboooooodg

3. Mebius Sensor 0O O OO0
00o0000o000oo0oDoooooooooOoooo
gooo 2000000000000 0O0OD0ODODO
00000000 0DOO0O0O00DO0 Mebius Sensor OO

NSSARERENG

15

10:00 14:00 18:00 22:00 02:00 06:00 10:00 14:00 18:00  22:00
2006-06-02 2006-06-03

——165(G) —— 213(E)
07 ODO0OO0oOOooOoOooooooo

Fig.7. The temperature of Shinjuku Gyoen and Shin-
juku Ward office

goobooooobooobooboboooobooooobgoo
gboboooobooboooobobooobobooobogan
O0OAPIO WebODODOOOOOOOOD O Ethernet OO
gobooO0o0ooOoO00ooO0o0DOOo LANDOOODDOO
gooboooboboboooboboobooboboo
gbobooooog

03110 0obooooooooao Airy Notes 0 O
00000000 200600000000 Mebius Sensor
Oo0oooooooo w0000 000000OD0O
Oodoboo WwWebOOOOOoooOoooooooooOoo
ogodoooooooooooooooooooooooo
00000000000 D00000 Cressbow O OO OO
0000000000000 eKo Mote OO 0OOOeKo
MoteOOOOOOODOOOODOOOOOOOONO Mote I
JdoDod00o0o0oDoD0d0obOdoboobOooobOoooaoo
gdooooOoobooboobooboobooboo
gdoodoOooooooooooobooooooooa
JdoodooOdobOOo0bOOoOobDOooboobOoooDooa
JodoDodooDoooDdooDoobooobOooobooooaoo
00 1000000000000 000D0DO0DO0O0000O
do00doo0oOobo0obOOobOOobOobD4000000D0ODOO
gdoodoodoooooooooooooooooa
JdoDoddodobOdobOOoobOoobOooobOoooao
Jooodoodoooooooooooooooooa
0000000 LnxOOOOOODODODODOOODOOO
goodoboooooowebOOOOoooooooooo
ooo

Mebius Sensor 1 00000000000 O0OOO0O0O
0/00000o0o0ooooooopooooD8suoO
gdoo0ooOo0obO0o0obOOoOobOoobOooboooboo
goodooooooooboboooononboa
J0d00DooDoDooOO0O WebODODODOODOOOOAPI
000000000000000D00000 Pachube O
Twitter 00000000 Pachube 0O0O00O0OODO0OO

3/6



08 OD000O0OOODOO0OODOOOO0OOOO Mebius
Sensor 0 00
Fig.8. Mebius Sensor Pole at Shonan Fujisawa Campus,

Keio University

8 — | Solarradiation sensor
= Joand .

Solar Battery and
Ni-MH Battery

Crossbow IRIS Mote

0" i

§ o
.
g o

4 External Ports
(Analog and Digital)
0 9 Mebius Sensor OO OO0
Fig.9. The Detail of the Mebius Sensor Node

000000 WebODODOOQOOOOOOoOOOoOOoOoOO
0doDooo0oooooooooooooooooooo
000000oooDoOono ArPIO0ODODOOOOOOO
0000000000000 00DO000DOOdDOdT Twitter
O00070000 (Tweet)’ 00000 140000000
00o00doooooooooooooooooooooo
00000d0000o00ooooooooooon ArpIOO
00o0d00oDOo0oodDOoooooooooooooon
ooo
03120 0O0O0O0Ooooooo Mebius Sensor O O
go0b0o0g20000 900 3000000000000
gdzol00 sO0O00O0O0OO0ODOOOOOOODOOOOOO
0d0D0d000d0d0D0Dooooooooooooooooag
00000 Twitter 00 00O O O @mebius_sensord [0 [0 [
00o0dooooooooboooooooooooooog
00o0dooooooooooooooooooooog
ooo
00o00000doOo0ooodoOoooooooooo
0d0000d0oodooOo we000DOO00OOODOOO
00o00doooooooooooooooooooooo

gboboooooboooobobooobooboooogon
000Do0000O00ooc00DoOO0O APIOOOOOOO
gboboooobooboooobooboooboobooobogaon
gooo

4. JOO0O0OO0O0oobOOobooogobo
goooboobobobooobooboooobobooog
gbooooobooboboobobooooboooooboo
gboboooboobooooboobooooboboooogan
gbobooooobooooboboooboobooogon
gooboooooboooboobobooobooooooboo
gboboooobooboooobobooobobooobogan
gbobooooboobooooboboon
OOO0O00200600 Airy NotesOOODODO OO 2009 O
O Mebius Sensor UOOOO0OO0O0O0O00OO0O0OO0OOO
goooooooooooooooobobobbobooooog
gbobooooboboooobobooooobooboo
gbobooooobobooboobooooboooooboan
gboobooosbooooboobooooboobooooooo
0000000000000 Mebius Sensor O OOOO
gboboooobooboooobobooobooboooboan
gbobooooboobooogoboobo

04110 O0DO0O0O00oooo gooooooooo
gbobooooobobooboboboobooboooooboan
goobooooobobooboboooobooogooboo
oooooOoooooOoooOooooooooool) oo
gbobooooboooobboooobboooonbduPart
000 3mO00eKoMote DO OOOOODOOODO 2)0O
00o00ooooooooooooooooOoOoooosg)
goobooooooobooboboooobooogooboo

ubooooboobobobooboboooboobooo

004 0000000000000 00OOODOOODOOg
gboboooooboooooboboooboboooogon
gooboooooboooobooboboooboboooobogo
gbobooobodooboobobooooboooooboan
gbobooooboobooooboooobobooogan
gboboooooboobooboboboooboooooboaon
gooboboooooobooboboooobooboooo
gooooobooobooboobbooboooobooboo
goooo

04120 0DO00OO0OO0OOO0OOO goooooooo
gboboooboobooboobobooooboooooboan
gbobooooboobooboobooboboooboooooboon
gooboooooboobooooboboobooboboo
gbobooooobooooboboooboobooobogaon
gbobooooobooooboboooboobooooan
gboboooooboooobobooobooboooogn
gbobooooobooooobobooboobo
043130 0O0ODOO0O0O0O gooobooooogoooo
gooobooooobooooooobooooboobooooo
gboboooboobooooboboooboobooooboan

4/6



obooooobobooobobooobobooobooboon
goooooobooboooboooooboobooooboo
O0oooDo0o0o0oooDDOAry NotesOUOO OO
gbooobooboooobooooboobooobooboo
goooooooooobboobooooobooboooogooo
obooooboobooO0oobO0o0obo0o0obodDbOdMebius
Sensor 0000000 OO0OOOOOOOOOOOOO
gboooooboboooobooboooooboooboan
gboooboobobooobobooobobooooboo
ooboooooooobbod2mO00000O0O0O00OOOO
gboooooboooobooooboboboooboboog
gboooboobooooboooobobooobooobaoo
gboooooobobobooobooboooboooooboan
gboooboobooooboooobobooobooboo
goog

0440 0000 gobooooooooboooo
gbooobooboooobobooobobooooboon
gooooobooooboooooboobooooboo
gooooooobobobooboooooooooooooo
ggooooobooooboboooooboooobobooIbd
ooooobobooooooooooooooobooboogooo
oboooooobooob0o0obo0obOo0DOdMebius
Sensor OO OUOOOO0OOOOOODOOOOODOODOO
gbooobooboooobooooboobooooboo
goboooooboooobooobbooo2o00000d
OO0O000D0O0ODOAiry NotesOOOOODOOOOOOO
gooooboobboobooooooooboobboobobooooo
goboooboooboooooobooooboooboboa
gbooooboobooboobooooboooboooo
gbobo ibooobobobobooooooooo
gobooooooboobooooboboooboboooboo
ooboooooboooo ipboboboboooooooo
gbooooooobooboboobooooboobooboboo
gbooobooboboooboooboobooobooobooog
ooobooooboobboooboooboboobog 1D
000000000000 ooOo0o0ooOgd (uPart) O
O000000000000000 (eKoMote)DOOODO
gbobooooboooooooo Iibobobobooog
ggoobooooobobooo Ipooboooooboobooogo
O00ob00o0o0oOooobO0obOobOobOo0ndAiry Notes
gobooobooooboobobooobooboboooboa
gboooooboooobobooooboobooooboo
gboboooooooooboobo Ipooooooooon
gooobogobobooobobooobobooooboo
gbooooopoooogobooobo

5. 0O O
gbobooobooboboobooboooobooooono
gooobooboboooboboooboobooooboo
goooboobobooobooooboobooooboo
gobobooboobooboooooobooboooboa

gbobooooobooobooboboooboooooboon
gooboooooboooobobooboboooobogo
gbobooooboobooobobooooboooooboan
gbobooooobooobobooooboooooboan
goooo
ooobOo0z2oe060000000000000 200900
gobooobooooooooosoooooooogoooo
gboobooobooboobOodTwitter DO0O Web OO
goooooooooooboboooooboboobooboooo
gbobooooobooobooboboooboboooogon
gooboooooboooboobobooooboooooboo
gbobooooboboooobooboboooboobooo
gbobooooobooooboboooobooboooon
gboooooboboboooooboboboobooobo
goobooooobooooboboooobooobogo
gobobooooobooooobobooboboooobogoo
gboobooobooboboobobooooboooooboo
gbobooooobooooboboooboboooogn
0000oooooooooooo®e®n
goooboobobobooboobooooboboooog
gbobooobooboooboobooooboooooboan
gbooooooboobooboobooooboooboooboan
000 Web APIDOOOOOOOODOOOOODODODOD
gooboooooboboobooboboooboooooboo
gboboooobooboooboobobooobobooooboan
gboooooooooboobooooooobooooooodg
gobooooobobooooboboobooobooboo
goooobooboooboooboobooboboobobogoo
gooobooboooobooooobobbouooboobo
gboboooboobooboobooooboooooboan
gboboooooboooboobooooboooooboan
gbobooooobobooboboboooboooooboon
gobobboooooobooboooooobooboboooooooo
gbobobooboooobooobooobooobooooboooo
gboooooboobobooboboooobooogooboo
gooooooooobbobooooboooobooooon
gooboooobooboooooboboboooboboo
gooboooooboboobobooooboooooboo
gboboooooboobooboobooooboooooboan
gbobooooboboooooboooobooboboo
goobooooobobooboboooobooogooboo
goooooobobooooboboobooobooboo
gbobooooboobooooboooobobooooboan
gboboooooboobooboobooooboooooboan
gbobooooboobobooboboooobooogooboo
goooo
goooboobobobooboobooooboboboobo
gboboboboboooboobobobooooobooobooon
gbobooooboboooobobooooboooo

5/6



6. ODOODO

gooopo2060000000000000000 Airy
NotesO OO O OQODO20090 0000000000000
00000000000 Mebius Sesnsor D OO0OO0OO0O
do0ooooOoooOoooOoooboobooboooaono
Jdood0oooobO0oboooboobOoonoooogo
J0000000bO00b000bo00oboooonoooooan
0o0o0oo0bOOoobOOoobOooboobOoobooobooo
doooooOOoobOooooobooboobooonooo
do00o00ooOOoobOOoobOoobo0boooboooogao
OAPIOODO0ODOOODOODOOODOODOODODO0
0o0o0O0o0obOoobOoobOoobooon

goo0oo0oo0bOOooOOobDoDOoooboOoooooooooa
dodoooooDOooopoOooDooooooooooooo
Joo00d0oo0oooO0ooooooobOooboOooogo
000000000000 00b000b000nD0o0onoago
oo0ooooOOoobOoobOooboobooboooooa
doo0doooooooOoboooooooboOooooo
Jdo0o0d0oooobOOoobOoobOoobOoooboooooa
ooooooooo

o 0O

goooOgNICTODODOODODOODODDODOODOOoOoOoOO
dobooobOo0oboooooooooooa

good

010 C.Y. Chong, SP Kumar, and B.A. Hamilton. Sensor
networks: evolution, opportunities, and challenges. In
Proceedings of the IEEE, Vol. 91, pp. 1247-1256, 2003.

020 0000O,0000.000000000000D000C0
0000000.000000, Vol. 12, No. 1, pp. 1-12,
2003-04.

030 000. booooooo oopoooD «o»bO0ooDo
O000. Newton, Vol. 1, , 1 2006.

040 0O0ODO,0000.000000000000D0O00CO
0o00-0ogooopoo.oooo, Vol. 51, No. 6, pp.
692-699, 2010-06.

050 000O0,00000,0000,0000. Airy Notes:
gooooo0o0ooo0oooUoooooooooooo
goooOo. ooooooooo, vol. 49, No. 1, pp.
69-82, 2008.

0 60 Michael Beigl, Albert Krohn, Till Riedel, Tobias Zim-
mer, Christian Decker, and Manabu Isomura. The uP-
art Experience: Building a Wireless Sensor Network.
In Proceedings of the ACM/IEEE Fifth International
Conference on Information Processing in Sensor Net-
works, pp. 366-373, Memphis, TN, USA, April 2006.

o770 Ooooo,0000O,0b000,000,0000,000
0.0000D00D00DO0DODOOOOODOODOODOOOD
goo.00000, Vol 77, No. 6, pp. 403—-420, 2004.

0 80 C. Gouveia, A. Fonseca, A. Camara, and F. Ferreira.
Promoting the use of environmental data collected by
concerned citizens through information and communi-

cation technologies. Journal of Environmental Man-

90

agement, Vol. 71, No. 2, pp. 135-154, 2004.

N.R. Budhathoki, B.C. Bruce, and Z. Nedovic-Budic.
Reconceptualizing the role of the user of spatial data
infrastructure. GeoJournal, Vol. 72, No. 3, pp. 149-
160, 2008.

6/6



