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SynchronisationofnetworksusingtheGlobalPositioning  

System（GPS）・  

S．P．Drake   

The GlobalPositioningSystem（GPS）is aspace－based radiopositioningsystem which  
providessuitablyequlpPeduserswithhigh1yaccurateposition，Velocityandtimedata・This  

SerViceoperatesglobally，COntinuouslyandunderallweatherconditions・GPSreceiversoperate  

paBSively，thusallowlnganunlimitednumberofsimultaneoususers・Thesatellitesareplaced  

insixorbitalplaneswithfburoperationalsatellitesineachplane．Thesatelliteorbitalplanes  

haveaninclinationrelativetotheequatorof55degreesand aheightof20，200km（10，900  

miles）・Thesate11itescompleteanorbitinaproximately12hours・   
The satellites tranSmit on twofrequencleS：Ll＝1575A2MHzand L2＝1227．6MHz．  

Thesate11itestransmittheirslgnalsuslngSpreadspectrumtechniques，employlngtWOdi鮎rent  

SPreadingfunctions‥al・023MHzcoarse／acquisition（C／A）codeonLlOnlyandalO・23MHz  
precision（P）codeonboth，LlandL2・   

GPSis often seen a5a naVigation tool，butits uses can be much morewidespread・In  

particularitcanbeusedtodeterminetheUniv？rSalTimeCoordinate（UTC）towithinlOO  
nanoseconds．Asaconsequence，anetWOrk，Spreadovertheentireglobe，Canremainsynchro－  

nisede氏cientlyandcoste鮎ctively．   

ThemotivationforsynchronlSlnganetWOrkistwo－fbld；Oneistofacilitateffequencyhop－  
ping，anOtheristoa1lowtimedivisionmultipleaccess（TDMA）・   

InffequencyhopplngnetWOrksmessagesaretransmitted．inabroadspectrumbyhopplng  

rapidly，ln apSeudo－random manner，througharangeoffrequencies・Unless thefrequency  

hopplngpatternandrateareknownsuchtransmissionsareverydi臨culttointerceptorinterfbre  
With．However，inorderfor this to work effectively，allmembers ofthe network must be  
SynChromised．王もiluretosynchronisemeansthatreceiversareattherightfrequencybutatthe  

WrOngtime・   

Time division multiple access networks are used whengroups ofusers are on the same  

network，but arenotnecessarilyもalkingtoeachother・Insuchacase，timeisdividedinto  

ffames；eaChtimeframeisthendividedintoti叩e－Slots．Everygroupinthenetworkgetsa  

Certainnumberoftime－Slotswithinaframe．Ifnetworkmembersarenotsynchronisedwiththe  

networktheywillnotbeabletodeterminewhichtime－Slotsaretheirs・   
ThiswotkL’evaluatestheoperationalimpactofintegratingGPSasasynchronisationtool  

intodata－1inknetworks．Thisisdonebycalculatingtheprobabilitythatanetworkwillremain  

SynChronisedwithandwithout GPS．Usingthisinfbrmationitispossible todetermine the  

maximumpossiblehopratefbrfrequencyhopplngnetWOrks．Similarlyitispossibletoascertain  

theminimumperiodfbrtime－Slotsintimedivisionmultipleaccessnetworks．  

－134－   

© 日本オペレーションズ・リサーチ学会. 無断複写・複製・転載を禁ず.




