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A state i nf ormati on col l ecti on system uti l i zi ng a wi rel ess sensor network ( WSN)  has attracted attenti on 
as a system for conti nuousl y moni tori ng aging deteri orati on of  rai l way structures.  In thi s paper,  we f ocus 
our attenti on on WSNs and consi der f ol l owi ng three systems to ef f ecti vely col l ect condi ti on moni tori ng 
data of  rai l way structures usi ng WSNs.  The f si ng 

i n whi ch battery replacement work can be conducted every time one of  the batteri es in the network 
i s depl eted.  The second 

i n whi ch battery repl acement work i s conducted synchronousl y wi th the peri odi c i nspecti on of  
rai l way structures.  In these two systems,  the data gathered at  the gateway i s transferred to a database 
server vi a communi cati on i nf rastructures.  On the other hand,  the 

on i nf rastructures 
are not avai l abl e.   

These three systems can conti nuously col l ect aging deteri orati ons of  rai l way structures.  However there 
are ri sks of  di sconnecti on of  transmi ssi on cabl es,  col l apse of  relay stati ons and damage to data storages 
i n the event of  natural  di sasters such as an earthquake or a typhoon.  Theref ore,  i n addi ti on to the above 
three systems,  for the mai ntenance of  rai l way structure i on informati on 

ti on informati on i s col l ected f rom the ai r 
al most i mmune to a natural  di saster.  

In thi s paper,  we construct methodologi es f or systemati cal l y desi gni ng these f our i nf ormati on col l ecti on 
systems and veri fy thei r ef fecti veness through computati onal  experi ments.  Mathemati cal  desi gn 
methodol ogi es f or each system are proposed,  and we show that these methodol ogi es can systemati cal l y design 
state i nformati on col l ecti on systems and a devastati on i nformati on col l ecti on system for rai lway 
structures.  
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