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FUTEBBIAL O BIEF] T b ELi A BRI WSN OFREHENREDL Z L 2R L TN D,

[EIARE R 2 BB U 7OREBEHIE A 7 &) ICBT 258 Clx, RIS, EOMBEERNEET SEIC
RG CEMZHBIEEEZT I DD LTI EELEOBRANKETHZ bbb, £ 0G4, BMZBIERIIEMRE
I TEMTL2ONERHTH Y, ZHIZL Y WSN OEENZ O 25070 ER 2 RELS PR TE L &
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0 FEXREZE 0.05 LA T ORREH RSB HERRH 300 MU TRED Z L AR LTV D.
[SEERFICISIT DRKIEHINE S AT &) [T 28 TIE, KERERICEEA 7 7 IUKET 2 8<%
ERNCEHEBIE DR SIBEREZIET D720 DT AT AL LT, TV a L FATHREER LIS RINE S 25 A
ZHY EIFTWE. FLT, ZOYATLAORFICBWTIE, FEHEFFICET Vo RTHEARE L TBRSTFR
EIRETHEEE, RERERFIIE T VU RITHORITREE 2 W S RIERR S RN e 72 D LY ICRET D
RIENRETDIZEEERHL TV D, RWT, FIEORBEICKTTHET LI X2HR LD &, Tha i
IANEBRBOREORET VY XLEREL, TORAEEEROSGERK 25% & U BEERIC X BEE
LTW5. ZOREE, wIERINERFT 336 LTORMBE ThHIUE, BERIEICED 20LUTTET Vo U RITH
DOFATRIEPIRETE A Z L E2HR LTV 5.
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Astate infornation collection systemutilizing a wirel ess sensor netvork (VBN has attracted attention
as a systemfor continuousl y noni toring aging deteriorationof railway structures. Inthis paper, ve focus
our attention on VN and consider followng three systens to effectively collect condition nenitoring
data of railway structures using V8. The first system is “a state information collection system using
WSN”  in vhich battery repl acenent work can be conducted every tine one of the batteries in the netvork
is depleted. The second system is “a state information collection system considering a periodic inspection
cycle” in vhich battery repl acenent vork is conducted synchronously with the periodic inspection of
rail vay structures. In these tvo systens, the data gathered at the gateway is transferred to a database
server via conmmication infrastructures. Ch the other hand, the third system, “a state information
collection system in a poor communication environment” , is a system in which communicationinfrastructures
are rot available.

These three systens can continuously collect aging deteriorations of railway structures. Hwever there
are risks of disconnection of transmssion cables, collapse of relay stations and danage to data storages
inthe event of nmatural disasters such as an earthquake or a typhoon. Therefore, in addition to the above
three systens, for the naintenance of railway structures we also consider “a devastation infornation
collection system at the time of disaster” in which devastation infornation is collected fromthe air
alnost inmme to a natural disaster.

Inthis paper, ve construct nethodol ogies for systenatically desi gni ng these four i nfornationcollection
systens and verify their effectiveness through conputational experinents. Mthematical design
nethodol ogi es for each systemare proposed, and we showthat these nethodol ogi es can systenatically design
state information collection systens and a devastation information collection system for railway
structures.
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