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whereabouts at any given time (past or present) is substantially influenced by the object itself and thus
tracking autonomous objects without the benefit of external knowledge of each object’s intended routc,

can be onerous — particularly when the number of objects within the network is large.
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invention, there is provided a nethod for

conmputationally | acdeterm ning the subset of the one

or nore objects that could have been at a
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in the network, wherein the journey Cs4includes a
entry location and associated entry tine, and a exit

| ocation and associated exit tinme, and a entry node is
associated with the entry location and an exit node is
associated with the exit lo&ation; and b) associating
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each object detected in the network, one or nore
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and associ ating one or nore nodes with each detected
and predeterm ned | ocation; and
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t he subset of the one or nore objects that could have
been at the predeterm ned | ocation during the
predetermned tinme period wherein for each detection

| ocation and detection tine Cl(period associated with
an object: O if the object dbul d have been transported

\é' @et&ﬁ:thﬁhg%e smet?fﬁll%&tr& Iﬂo&%,%a@&,t&ﬁebal@?avmaauﬁwmm&d
def ec ocati.on a € S
locagrgus 8’8? t{x éaedlatgw%eldluaﬁ p?riloﬁ.é‘lhe reﬁh\ﬁigtecélpn {Oﬁ fon anla%etectxon time
periptasspeinted withredbi@ | ocati on at or before the end of the
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IS8t RSP RIS ek GFEorp e vatons aod
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detection location at or after the start of the associated detection time, to arrive at the predetermined
location at or before the start of the predetermined time period;
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predeterm ned | ocation; and 30determ ning, the subset
of the one or nore objects that could have been at the
predeterm ned | ocation for the entire duration of a
predetermned tinme period wherein for each detection

| ocation and detection tinme Period associ at ed W th an
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location in the pair at or before the end of the more recent associated predetermined time; and

) if traversal between all pairs of predetermined locations considered in step d) were
possible within the respective predetermined times, the set of predetermined locations af the associated
predeterminqd times is determined to be feasible,
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transportation neans arrived at or departed nodes in
t he network; and b) representing each
predeterm ned |ocation and its associated tine as one
or nore predeterm ned |ocations and associ ated tines
that are each associated witf a single node; and

Acag}m%(r:w 2{1}&1\ Bgeck &%&p%seﬁe fnv%ﬁlg Figﬁrlmraﬁaia b %ﬁssa @p&n@&gmauy

SS |

o R RO L 20 oW P e 2 b oo retervingl lcatigat an
assqyépted tigk period thet sevond predbtempioed lpation 4t msepdnd asbriveicinpgrtie Miazero or
moflofRf GeheRRlined Moohd Bek iy bitndy 1R K0S In 58680 m&r&nmg @ esject

nost .recen redete ned | ocgatiops;
o S o o AR B Lo0E 51108l KR A o o et RO g oo and te
netwerk wohilting onegeinere framsporiafionaweanithas Cinspooist discraibls tiygerero, one or more

objbdtHAERA do88 oY ihdndRéR v '[:adiH}BiﬁmQ R R6le ndde ARG A8 including one
neans fromthe | east recent é term ned | ocati

orpete seﬁ%ﬂ“rf"%flﬁ“’ﬁﬁng 8poniter @eriph il Eeﬂ’ f“ R nepypE AR e gﬁ‘?ﬁt“""' times
areasis of sbedtledtingd eheterrngdrtitionteark arrig¢d at vreleprried dudatircancthod

mfugﬁgﬁlgd@ﬂ?geterm ned location in the pair at or before
of the nore recent associ ated predeterm ned

tin®; arfgeociating zerg pf morp fefAl Hey Witheadhaady 1B fie niypTk /begpin each st of
tiropg iacladess rfervack dnRGAd ho RRsteomnbicdiidtht invbRttepuid)avamperted each other

no&‘?é&le Qelt@o ¥"L e& e n‘:?éeg;?%é et QHE L.lﬁrt{l;g BE e th-hééfﬁé based upon the

eterm ned’l ocations at assocl at
d“ﬁﬁf@ﬂ PP 01 90T RGBT B AT "3%3 network;
an®8- 09- 10; 02: 18PM ; 818821183004 12/ 48 6 (:) According

to g si in;}es@ﬁ Eg&h?:fedéti}ﬁm% Al aﬂd%ﬁae&hﬁﬁa tih{'&ofe drSnore
d for corrtgut ati onal I%/ determnin e

rovi 0
pr é‘ﬁgﬁ"ﬁgf %‘V“Sd‘fld aecBi Smes Bl gechisecitty YA uer npes o‘?ﬂlzi
one¢pr edetanging thest dfpedéttrmined locainnsasd Geicited timed inw & predetermined
orde ogﬂcttugveaalso%ﬁgaﬁprweémﬁ &J&ﬁb%gisul-,@@@tem rad,aéen@paﬁ SEROtemined
assocl ated tipe grlo %zero or } nore ot her
loga g EPRETOtS ﬁ‘éﬂ*&“b‘@‘ f‘?SB'i‘P§°‘t 2GR 957 FRFLIOMBY Hidve an
assdri at ssigtingweprgietrninkditine o thbjag ptedgambed logatispibne aeh tine was

ugam@mméﬁﬁpkaﬁmﬁ%to Sn;R& N9 a single point in t| me
or an ex ende eriod of tine and the C?

i nclPldin K BHES pfegﬁg'ﬁlg}e@ locqtigps xﬁgtgﬂéetftﬁsg[ assoctatmg the first
lodeticirvs p deptrtt lochﬁsn:mdmebbcsnd focrtisn sen arrival ineation, staging with the last and

seSal RAUsSpRlNRE 1 s of the network via paths joi ni ng
adj acen? nodes, of the network and mc@ﬁ‘g g one
more sen¥or s P BTG SR PEHBFELS G35 gyt fork o
or idetetrite tieclétesppdssiblefime thiatan object dhubiimvadepdred the nﬂgn Besion and

act yak @it m%@g@og%oﬂgﬁée fos {hf gesaﬁa@ﬂﬁm%ﬁiegﬁﬁe. and

means arrive a no
10i ncl udithg tﬁg‘°§?l’éﬁ'§'e on has na associ t‘“’ﬁ)”%@é‘@@i"df‘f“ﬁ&ss‘ble
zer demmm&pﬂﬁlﬁlbm sMsicbiaeditihe;a@tle i n t he

net wor k ‘ﬁﬁ er eif the %@[ﬁﬂué ﬁ)tcaﬂ% already has an associated time, checking that the latest
possible time obtained in the step of associating zero or mare sets of times with each node in the
netwotk is no later than the depariure location’s associated time; and
f) if no further adjacent pairs of predetermined locations exist, then traversal of the set of
predetermined locations at the associated predetermined times is determined to be feasible.
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2e-oo-10tq2mEsMi ncl udes a reference tine and the | at®8t®''°%°°

10

possible tinme that an object could have departed each

ot her node in the network and arrived at the node by

the reference tinme and the sets of tinmes are based

upon the discernable tines Ehat the one or nore

transportation neans arrived at or departed nodes in
Accdr&ﬁ@g i) atrmr akpectﬂ-a’ tEJlﬁlesent mve.ntxoﬁ),)hef-eﬂpﬁrﬁﬁﬁﬂ takya@meaad ficomputer program
prodect ?or (:I‘emen & el a%m% me 115 mg e %j:c‘r% sp%artaéuge as one

of " Trore ermne ocC |ons n assocl ated tines
that are each associated with a single node; and

Thrd@hedf tﬁ@dﬁ@hﬁhﬁh&nﬁﬁd ﬁ@&lmﬁnﬁ they feNkel, 64148k e conteRaaduirasihepwick, the words

«.. assQc rﬁdetermln d.
cofiF R SPLT B SR ARt B SRRl R ol sl o
imply @t@h"%aefmtﬂes axtqgercnr giopmefdntesersi hybept o Peshaips ‘efﬁgv other nteger o
grovp@PMRSRNL S an origin and destination of a segnment of a
arger journey; and d) assigning a

predetermned tine to the | ast predeterm ned | ocation
Therdfererse SUThpricr mbintkisspeeiSationds al, and shuld hes bp glen as, an acknowledgement
of aW SHLL16h TR QER O ket f82E part of the commorEendr&l kna&ige.

adj acent "pair of predetern1ned | ocations in the

ordered set, associating the first |location as a
I wilepapriresiated Ibp thaei skifledsin the et thattbeioyraitidngeant fegirictedsin Zpuse to the

artﬂ:ﬁf;ul éggi{ica&t{ﬁggstch&@ nl;d’e?]ﬁelg fi th@;g%sl\i\fgtn{;eﬂdaﬁ reb@&ild i RfpréerrdiRfaBoHment
mnh’ﬁ?"é“ @é‘}ega‘ﬁf' g)a{:{ glu‘@sotp lP?L‘Ji!S oL g%ﬁtea gla'gm, X w@ be appreciated

object could have departed the orlgln Iocatlon and
arrived at the destination |ocation by the end of the
destination's associated tine; and
if the departure | ocation has no associated tine,
assigning the | atest possible 30departure tine a8 the
departure location's associated tine; and iii)ff the
departure location already has an associated’tine,
checking that the | atest possible tine obtained in the
step of associating zero or nore sets gFf tines with
each node in The network is no later an the
departure location's associated tipeg;, and t)if no
further adjacent pairs of predetgerm ned |ocations
exi st, then traversal of the setf of 35 predeterm ned
| ocations at the associated pfedetentined tines is
determ ned to be feasible 2 2B-00-10: 02: 113PM
; 811383118300t e 13/ 4a 7~ According to further aspects
of the present inventi©dn, there is provided a system
and a conputer progpdm product for inplenenting the
above net hods i npl€nented by the above apparatus. | at
1..) Througho the specification and the clains that
follow, unlesg the context requires otherw se, the
words 00 5 *conprise” and "include" and variations
such as «conprising” and "including" will be
undersiood to inply the inclusion of a stated integer
or gmoup of integers, but not the exclusion of any
ot ér integer or group of integeré&
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2008271927 The reference to any prior art in this
specification is not, and should not be taken as, an
acknow edgenent 10 of any form of suggestion that such
prior art fornms part of the conmon general know edge.
It will be appreciated by those skilled in the art
that- the invention is not rgstricted in its use to the
particul ar application desclribed. Neither is the
present invention restricted in its preferred

enbodi mrent with regard to the particular el enments

and/ or features described or depicted herein. It wll
be appreci at ed 8 5 THIS PAGE | S | NTENTI ONALLY
LEFT BLANK. 0 25 30 35 WO

20091003241PCT/ AU200131000982 9 that vari ous
nodi fi cati ons can be nade w thout departing fromthe
principles of the invention. Therefore, the invention
shoul d be understood to include all such nodifications
inits scope. BRI EF DESCRI PTI ON OF THE DRAW NGS 5A
preferred enbodi nent of the present invention will be
di scussed with reference to the acconpanying

THIS PAGE [S INTENTIONALLY LEFT BLANK.
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draw ngs wherein: Fig 1 depicts an exanpl e network
illustrating various elenents of the network; Fig. 2A
provi des exanpl e departure opportunities for node | as
of 0900 hours operating within the network depicted in
Fig. 1, 10Fig. 28 provides exanple departure
OWMM.@M es for node 2 as of 0900 hours @pehdidi@oss:
within the network depicted in Fig.1l, Fig. 3 provides
exanpl e arrival and departure tinmes for transportation
means 1 operating within thé network depicted in Fig.
thit various modiffeptigns o4n prrroade eligoutdopaniyd feomethe Arineiblesafitie desptéant Therefore,
tHe B Bon sRfuldlvk USRI iAhiIRR AN BN dficRABR s sddge. W t hi n the
15network depicted in Fig.1 Fig. 5 provides exanple
arrival and departure tinmes for transportation neans 3
BEHE RESCRP VPN THERRBRAWINGS K depicted in Fig.1 Fig. 6
AR e BboBUMNFIIR pRtEchi ivBAtio AWl b@RMEINiE referdiBSo thOdccompanying
t&gn‘{%ortatlon means 4 operating within the network
depFctedi n Fig.! 20Fig. 7 provides exanple objects
FE1Hepé%@ele*aan'anw%l“@frat@marlwﬁlpmss offtretetitle and ti e
FiRf 2409p¢dvided ekitiple defabt@e opBorfunifidsifel @Gde & ad df 09D hoves opdialing aithin e
n&w”F?e tcth@ F n.obj ect enters the network, exits the

et wo Pk transportation nmeans arrlvals and
Fae?&m'qvwwga"a%e deptrtyry craprtyniseifer nids dasof §30P Aevpsorrsies ity i
nttRak dbpidfed niFgg; and at i nci dent node. Fig. 9 depicts
F&%&v@ie@s{%ﬁpﬁé a§rh\fal%¥nd éiﬁ 'inlrigzsgolg I@Lré&o%ﬁ)é }élea?g ?%pggﬁn%%thm the
netpestdamisied inSie-lpr ocessi ng steps required to performthe
Figetpovitlad exafipld dndvallandidepqpior timésifo trany@einion aeans ¥ederaingavithis the
ng{;,g}ggégge@g,ﬁgﬁl . 11 depicts a flowhart of processi ng

f t d
o Sy DA B3paPd i B0 AP nEPAhpBIER TR
neterk depigted inVigll pr ocessi ng; Fig. 12 depicts a

ngl &Ww&wme PRVACAS SebAdPre TS 1hREHkktioR thedn®4 BRITR Wik he
9 1 the transportati on 30neans departure
nctwor flc 1C ed m F
SI ng; Fi g 13a depicts a flowhart of
Fpar b@@%? %@“E!ﬁt jse’s Y Guert adtine! g fimelend (e agjtee of cshiyey
FRY 8tbvidas OGRS iftfikatingitiGies tHaBt o@&ﬁbrﬁ&ﬁhe&cﬁvloﬂm{ﬁﬁﬁdnet@f)rk and

hgnsgccf"t?t?ﬁ S ?l’ﬂ\?a% anc{%?h%{zrgsea enhg tfngges f‘lfﬂl lﬁ%)g piﬂgg {HCI?@XIJ tﬁne and
a 'F%‘l‘i&‘ﬂ@q“'t at | on means i nci dent quer y r egar di ng an

Rip$ &pitts smble kigjteys fvideaeadxinddvery Bawbiag rasrsdl biSheoeivpdif a set
F@%l&i@fﬂgé tg?ﬁo%cﬁag YF ﬂ?&&émé s@e‘ﬂpre&uhﬁlr t@%e%l% tﬁmbc%ﬁ{sl%}the t?hﬁé[:)brgn on

depicts a flowchart for a soft-tine incident query
mealjaFil RGO GB"&ct ' s | kel y whereabouts having as its
Figu t iplapictea foethao bf mansdingadperequiredingeyferm(thrvebotdbif thé werger of departure

B kififite® ds parBttans YRl BMORNA Al RESihg)U2008/ 000982

Fig. 12 depicts a flowchart of processing steps required to perform the recordal of the transportation
means departure events processing;

Fig. 13a depicts a flowchart of processing steps required to perform the object entry event processing;
Fig. 13b depicts a flowchart of processing steps required to perform the object exit event processing;

Fig. 14 depicts a flowchart for a transportation means incident query regarding an object’s likely
whereabouts having as its output a set of candidate journeys (and therefore objects);

Fig. 15 depicts a flowchart for a soft-time incident query regarding an object’s likely whereabouts having

as its output a set of candidate journeys (and therefore objects); and
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10 Fig. 16 depicts a flowhart for a rigid-tine
i nci dent query regarding an object's likely
wher eabouts having as its output a set of candidate
journeys (and therefore objects); and Fig. 17 depicts
a flowhart of a feasibility query for ordered
NQEPmbdiR4 ecords; and Fig. 18 depicts a syshRiGodsmboss:
perform ng the nmethods descri bed herein. 5In the
followi ng description, |ike;yeference characters
designate |ike or corresponélng parts throughout the
Figelpdepidts adlowehhame forls régid-timgSncidDEqualyLr 2D dRESORIEFT LGN whEreabouts
hﬁ}@@{s N&M §se€3% cahblfard JM(W(Lmerefow%Bj’ecd) hed enbodi nent
F%Flold cts Wi art fg‘ 1bi ue ordraa ?etlmerecordson fOI‘ SOme
R o‘ff{° ﬂ’ ugé ﬂi%‘ﬁ% ry‘ﬁ{e TodEr Tt T ons “pr ovi ded
Figr 8 denicte\aisgiteeh forgperfpomingthe metody degerieed heredn-pet t er under st and

Ilt th@foﬁﬂh@désﬁﬁﬂ&n 14 befiddn€: A ctelsiiksRnAEitke brodrdstnding pas throughout
¢ rgége SkQn Evﬂ:‘;"t is disclosed and defined herein.
'§ e eﬂw &Snbi nation of a network and one or nore

transport ation neans for transportl ng zero, one or
nmmnmj’m?nbﬂw ENEOIVEENTSOF T EINTERDIONC| udes

F‘ig{:@%%::%r me%{p%&r%ges it qgeﬁlggmg\gtah{}ﬁltlgrp&res&‘w cﬁ 'ﬂtg oﬁeﬁ used teErrﬁ 'I("jhe

I'on nmean as runni ng
definisionsi Pﬁ’é’éedh‘?rpe"ﬂ"ﬂed tREspighte Readento beter ‘@E‘i’ﬁ‘%ﬁ“‘b‘f’“"ﬁ%e‘éb‘i‘ patet
iadn@edeliniiaiet i@ntiodthedsaliscladehad definédiveeindi rectly or via

ot her nodes by paths such that transportation nmeans

can transport qbjects between any two adj acent nodes
Sysien- e cpmitingionof ¢ pelrork e éﬁ:’i“i"ﬁf@“ﬁﬂ%ﬁaﬂ"“&w{ig F fjensporting ze’“ one or
nidgechbjectyabbupthasystem This altdiscludestoovanuler sxstemstfir gétecting object and

rchqa&ém Ideddb 55%!! @i‘—a{%ﬁ:g A kMg d@s@:%e&iﬂ%ﬁ{ t and Wher e
I or ex

L\% > i %ﬁollaclnort % godss %? ﬁ)n{;eﬁtg{ to caghe?tpcé \}30 dxr%ftl%g/r via oth'eo? nodes by paths
quhangpmp@ranqn@nammsnspmmtq tegrgentaest twee%rﬁctwdmp Hie pfork via
pareTrlct patp?atpm.g; raversal nay be one or two way at a tine.

Eﬁggpn A%catloP H!Ql%e nee:’cw?rg at%v%%hl g%ng;{ortgwn rplé)agsea%wg Dn%tdg)qﬁ Lﬂd%gfﬁ Bl@e@&; can

ranspor 'On neans or ob| ect ta
e!‘ﬁe'a"&@i“‘ﬂemﬁ}’f?%ne node to another within the net wor k

Ralh| € Portiva W thetiailk that bifdverii8 pPL ttaﬂipbnﬂﬁon%&ﬁ &a\(c HihSlztween two adjacent
| gefs %& ? erga?mgf'be oBe%'P?:BQJa} at??gigs in some figures). An

presentation” of a container (such as a
B AT SRS OLIGRES P8 ens o JBTeY PHa Mo Mosy @ obict ks
16 krdeltfioM Phetho@tE MPthet Iwdthih ta hpasiketich ndy epept. t hat can

H;.?;;{& &_1"9{ It/leag?da]@cp ﬁrr&i%{“&g Q’a rt%eglpln 0meQ'%GJé§g\%S¢tbstrLcﬂe{nr€sﬁﬁguon of

- Ion. (such ata in for e@ng Al ket
Fontiyer et oicfysito yaie ca‘t“eb‘ia‘é’é\élf“ﬁl"éﬂae" PENES °"§(5?—‘1“%h'? grgacke
gheiphaClas traaspoe digenys (sachnegenpls, kackagGO¥tters) dr infirmation fyeph bsviata indfer
&M@%@ eh%%&eestraﬁcemﬁaméport ation neans T™M

. move al ong pat hs bet ween Nodes
Ni YO N17 of the netvvork Exenpl ary paths and routes

Eigues (i depieisanexaimeld netyrgrk (10Q il lugtrating dhepserof s9me the pheresterme. d ragdpartgtion
h&eOMVICEl,, TS Tr@mn‘pirﬁ,, e 216 Patfls Haﬁeeal »dyem:r toerd, el ﬁtt\gdlrk
Rleot s Sy B TSt S e e s bt £
T¥r dovid Iye depactid Made Nj at 130,080BvellgivR No gia No Nné\hé\'sde‘bﬁm grslhen
%:fugm : ?lﬁr\%ﬁlﬁc%an%’ié\%aék@l’rlvﬁ%ﬁk BWE(@%OBIFWZ chdh v ﬁ}aﬁemg@ 0328
He St i st S el Pt a°f3m%¥=> eebihare

depattedNiz @t 0BR9ciad Nllowad pait of Rygtegnd @85@de(M) erriving4t 0§58 Kl@]usttpmr to TM,).

Tl\/l7\
e




10

15

20

30

35

WO 2009/ 003241PCT/ AU2008/ 000982 11 departed N17 at

0829 and foll owed part of Route, and onto node Ni
arriving at 0858 (ie just prior to TM2). TM4 could

have departed NB at 0825 and travelled to Ni 7 via N11,
N9, Ng, and N g, running as an express fromNg to Ni 7
andd Wb 859. Exanple arrival and depar tppf88208080vs2
presented in Figs. 2A, 2B, 3, 4, 5 and 6. 5Cbjects nay
al so be detected entering, ﬁ;iti ng and in the network.
Preferably detection is perfornmed on entry and exit,
dépaited NP 28082004 Bl @&d phitof Rese; O oBXikckiSN MEving Bt 08§38 e flst pearttasTy).

Tﬁﬁcmxamépa&awe anfé&wna egelfeagmne NPES, aﬂdSN, sa.lululga; n express

e network. Fi rovides an exa e
figm Nete et 8855 %‘“@%‘E“&“ PALB PR EYEY n'gffﬁ"p? Khe a‘ﬁgand 6.
Flgure I. Figure 7 presents the various entry tinmes of

kt@rﬁiy%lsc! lte(?letétteatentmg Qxit¥g3nd NVhE Retvraf, glrer‘éﬁgi ddrdRtidnliseBmdd o
ects 1-4 coul d have been

tr
PP A P PO SR TSI Bk PHBRGHA PN SPmidsse
o3kt el iBthemtrtock. Figwre? pyeddss dneramels of recod of ehjeRicdwiesiigd exits into the
sﬁ[eh'p}ékéilgd ﬁﬁ’:g@r& 3Figudl7 pREAQ lhgb@lo@ Eﬁtiy\(ﬁgs @Bbﬁbﬁd @ MN@B # ;. With

C n de
Bt T gt oo TP P ot P A B AT R A bR
deteparl\bslamgﬁaﬂbjmsem(déye bexh Baysoiteg i Nasie W aaninine@y 0830AHBEH0 T™M:
PR Kdde N Al th&ﬁ:bﬁ&@ c@llSHave[IRE BlePrMspoftdio oM N]) hrlvif ik €851 where

1thco§£]ha waqed{ 1{3 re ta%\@ésg 0!%{5 (5913’\7% lgu]iez.; 43 é} %%%O%)QS%ZFC -.gels Qre also
Posible: Fawamnlféweei epreed t%?tﬂeta% at c*ﬁ P%?a endgpuld e ‘{ei“fﬁ"ad 3828
&ﬂﬂ;(fF@SbﬁNoﬂbg‘h@WMaﬁdmaﬁxheatm nt ai ned at any
| ocation, pr efer ably external to the physical |ocation
of the network: the arrival tinpe of a t_ransp Ltatl on
Regaudalof the time cﬁ’ 813 éollzmmqﬁ@tﬁélblﬁmamfa@eqait P !oazftmra preferably external to the
physizai dqpoiot etieamrwoans from a node the entry tine of an
object into the network at a node the exit time of an
object fromthe network at a node These events can be
geheﬁh%fl’%‘ﬁ‘“ﬁ'i‘r’”&né‘“’ﬁ?"“ﬁﬁ? ReFEARTY? nel udi ng but not
| 141 thedtpirrediew bixcmngirtaéaoizaid fbmangiport at i on neans and
SCLSBE S BnclFhPGIcclMEn IRUGES, Bl e physi cal entry

exi t- pol nt es relative to the transportation
nehn%’eﬁ‘ﬁltlﬁg"fdét"@??f@(ﬂf"heBg‘/‘“"Wéf)?‘“d‘Pdeexanpl e, a device such

as a Radio Frequency ldentity Device (RFID) or vehicle
fh@sg' Rhd &b F@gzneﬁmtwsmﬁi mgxnaa@ e R Gt thg o e d

en [ artic has entere
*@?%P'fr@lh"“é‘eﬁa AP ﬁ%mthe ‘B‘éﬁéft thes?wﬂ' S G wawf:s‘?des
rehtivaplte tradpastetive owant brig deleted By srapoferaaiple, aaleviewichgs adfadiand

ﬁ&[@@lw Ihe‘!’ﬁgty E)E@w(]@?[ﬁ S@géhggismgg&atlgmrrﬁhﬁgr ht@ialed RQ pBYel WRY is Q;ed to
u

i a3 e e ST I ST PR ooy Dl o namle
eesewsero}m drtectoa tpOi aniving bt awhdepatting frpar pleforrcgm stetivrer and/ or
exit the netvvork Simlarly by way of exanple, an

bj e erson en er | X
RbGT R g R Eer g o5 TGt P § s Elep 9D B and ren
feosediytaistneor gi@peintatwhichg @arsebran entar andfepqxis the heswaesk Simpjlachyiiy pay of
&thﬁie, of ob}ea%olﬂﬂfeﬁgasoh &t&liﬁé eﬁ‘aﬁ/ﬂﬂ eﬂlﬁ‘ﬁﬁ a‘h'e@ox'k?ﬂ% ti¥et at a turnstile where
ons to
B S 2SO RN Gy THSYT B BT BRI e
powgiclieasilvato limbuticastethy wakipge of sughis¢nsoryrmd rderit!ﬁalbwwevwes itis

ROk bt A2rylobje® WGk Reliddly doi¥diei $s it dARrs B%xmﬁ%ehﬂoﬁk It 1§ by¥eference

pr ::'F erence
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WO 2009/ 003241PCT/ AU2008/ 000982 12 that both entry and
exit of each object is detected and recorded. However,
it is only preferable but not necessary that each
object is detected in the network, for exanple at a
node or on a transportation nmeans. |In cases where no
ERbé Yooz BRIt 1S detected then there exist gg®RAYasosmeeys:
possible entries and exits. In nbost cases this wll
extend to all nodes in the network, and correspond to
either a network start or en tirre, or at 5l east the
that Bbth ehtfyand dx@ bidadhlobjBe is\dbtenes amitrabid@iCHOvevee da lyqtefeable but not
chgg thl t%éﬁ oéj{slzt 'Qﬁute\éte@m qugtmﬁ\g(;ri( @4 er@ﬁﬁg gt a Ingde Btecft‘lg.rtrgr@ﬂmhtton ha&ans.

pre It 1s an‘entry or exit as this reduces
¢ gpess HB"é"s’l“B‘l“@’ °§‘@‘§|‘Scf’ﬁ‘“§ed£€éthff6 PXISETE PAYFIRIT ?ﬁ‘@"e? §nd gfifs- o ek pases
tigOwil! eixtdna well balesin the hedaalt, erdrorafpondtb ghaametatrk starbqy englitine,or at

Iéaﬁt% tlmg- !’ﬁ& n&@g}ﬁ &deesc‘stﬂgdetfr @r[d@cp‘Jt e frodd] Fﬂ'ﬁtﬁ ﬁf%ﬂy L @ete@n&{@tveﬂc is recorded
network, such as a conmputer networ ujta

‘H%‘ﬁ?f?b‘efmt IS &enEsY OnRiiT a8 Hesgedueps ‘héi‘?as"’('%é%ﬁ ares’ fgbq“'i""é‘li‘t"@df an
objep raxiidhimte dten w Beaibn einteessiand spectficsient to a conputer to be
associ ated wt h a recor d of the event. The data

ol l ected de ., real i nformation or be.

E PG PO o ER 1S8R ob g SRS MO Bionrpi g
vred ertvarblessie, andthe/data co!ha@d repsesantath eofinisiant iygent 1q rompyier foche associated
theec&@mﬁéte%t NRMREdeka bRy ﬁr&@detr@l 1@ idfiHRatloNbi@% REE for future

uset hlg: cw%lger ?%/r}% eﬁugpgg%‘%ga?gadc serv%r aha gggeisssllﬁ% vﬁare tﬁee %58 wide con}puter
natwosksefisned ot thy leemstphisly wentmaresvr st aeliahly seprely or Other“'lse to others
& Rbgwedrat i on generated by the network el enents such as
sensors associated with transportati on neans and
nodes, a first conmputer processor and associ ated
Iﬁérrmfaymﬁ PR syt ergving and MenpR g s IRfRTatop eveREd Rrdbedriyork
dlede@s stich a8 feadorsmisociared fvtiDmanipatatieheaniakd refes it emputel processor and

RIS r@e';n%.ata#a @Langaaflparmrl BRneMolrReil SRPEGL .}(fsm{a%%ﬂl %w network
assocl ate @J trans'?ortatl on

BB e e B T o G SPeL ) BeS Rt
measandmnodarDnp er mpsedmputer pree:eon endtatyesiated gemete chn badserd trestsiivg the

@&G&e@lﬂ\%&%ﬁ&; aﬁclﬁ&lysb bR hioR sﬁt@@%@e‘hbs&]ﬁa’l’ prg\h’&rcin@ Rard ﬁﬁrﬁeys or
at e, ] ourneys aor

candi {\ f F
e e A e e b AL AT
qrEputiy erogerats at frefacy et oo HPUL asvocipriarRgTY OF teyarag by Sna“a"y
fepidiedOnl y one processor and associated nenory or they
may be spatially separated. 25 A tinme source shared by
all the sensor locations is preferably achieved by
A Hoawrumeshaied by plbthe sexsariprationgis prefetqldy 3chipved Piowseags, far example via
Bt BRAIYnAGEBATS bdabseiblk Hifi®stbaad @atheSihirgBBdverlid1€retordad Wigh respect

gfa aOeIA/rf? ‘il o%rcé ﬁﬁe(r) Inaq%& XM a‘iltomz[t% %81% %LtOJlaQ'C 9? r&gﬁm&nst f&)rqi@termmmg

tive automati c, sem -autonatic or
ﬁaﬁnraqlff%%mwe Fen@&f@?tm iena RPHOR, {me fefygenca fspreauired fpaader to derive
batiseRensRfisic®sshak bedorsve to a common tinme reference is
required in order to derive 30consistent event timng
across all sensors. In the case of a person (object
Bikespse g PeralobisibspisTive: BRyxgmpleentyy affafp siefioqy thijse °ft”h goggglgvice o
gdin afily @ eXIEfRE tERkiveR silch asthanaBned ttrlpl cadll; sn@k icdrd bris®ipe fypeaicket can be

g‘s\% éé‘grirgperﬁﬁé?e@m of%eg\%ﬁn}bm o%&gﬂtérﬂfor‘é%%whe%%% 1}??0%9 da?{s access

er the rec
&Y lter'f@deé\‘l’éh‘t"’ O imags opitipTRstric meHE.F ﬁ°ﬁ@°°6\%'"€‘,@1‘ o tiglgts ﬂﬁ% image and/or
BioiWEY eans IR scHR IBesCRIRD, tickRECE OMH& s MYanbie asbRERd ated agibll2

ticket, card, imge and/or bionetric neans. In sone
cases the card, ticket or other access nmeans is
associated with a particular WO

2009/ 003241PCT/ AU2008/ 000982
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13 person or object or is traceable to that person or
obj ect, while sonetines nere possession of such a

card, ticket or other access neans is sufficient to
make use of the network. In the case of a person using
an access nmeans who is not in sone way uniquely
am‘ﬁéﬁﬁﬁzﬁﬂ with their particul ar all ocatedpgfg@s&uooosz
nmeans ere may al so be a photographic/video record
associ ated with that event ot her enbodi ments, the
Saccess means can be assunetf to be associated with a
pdddh bri oBjeldt aif'is {REaBi0 B tEanEkrsbrior SR whilels@rabitinmesess, podseseiorei surlca card,

600k btﬁé;r?cusgmeaﬁﬁpsuhﬁféﬁtm Espﬁ’ thel nkt@l)rlk hﬁ)ﬂlgcaggl‘ﬁlﬁ pe.trsbr?usm g an

person I s user of ab i E r% XL of
a"ﬁ%‘? i ‘r*l%sm%“f%‘vﬁyw&l PRSIV G °F8§§°8& fligealgd & Fﬁ’? i
tham magdlso bah pHooprgihictvivieo regwrdabsngptad fwith thet eventy tirothesrpmbediments, the

263 fEnDEHL L BN B fSsoflRdd Wik h Fé?{n:tl laqu@rSJnriﬁd ih Gnfe reﬁlﬁJd imAis,
both the ent;é and

HEEELPEREHIP o5 iRt @&P"et@&‘gtﬂa‘ fhe P“;SS@? g g‘ﬁj'ser gfé*‘ét“ i
exion @ papson fem atrdin etvokcat ta fdgged inmsaniler fiagneg, Iawvuqbcﬁwsﬂomnéof theQ
al Mhng%t:s@mc& ﬁé&lrpaeer doprgha%)f thb %ccﬂdasdf BQ"I Be BHRY Bd ekilevénk. MBthermore

tl:fegFtecgﬂl Z%’t"é’ﬁ‘& ésa r[-gaé Peirsarach?tet&at ?T%chfe(ng ﬁ%: :?]tran%m\éﬁﬂon metans a}sb pOQJ-IbIc.

surveillance is used). As illustrated in Flgure 1 the
THSdetebtloR erlB@ﬁ%ﬂ)Q & t&iﬁé!d. ot HﬁﬂiKlSucliT&yhettiirﬁ 2] ﬁﬂcgtr id usﬁb{(ﬂ@lﬁﬁﬂc), or for
aroun STr.ave nodes takes a

hi f’"gel“fleg P%{‘r?gﬂﬁ?“e ggchtals AL S%rﬁe“p’ :{gﬁ%ﬁy of an object to

be noved around the network will al so depend upon the

AbSuktBHS intFighR S theRatoud thsspMafidn@idshs ki atra8{paE dirkts apunihamsvork.
I‘ gilb\e/ een ﬂgiesdtﬁe@; ﬁnn%mumgﬂﬁ& aIQJ thetatai%tylgﬁln%ﬁ& to bk p\oé@ﬂ&md the

cunst ances, such as an I ncident “occurring sone,
wewewﬂbwo Hpendrugon e vaiaustinpes et the Xarony ransPo{E3HD "b*’?"s 6“H"°§“ opa
thel @S [0letnetvbi®.IIn FOBR igpmstcasRYch Bern fingident exsurdag; at sami laatignrigthe

t&%rkt@ums ch btﬁqr &a trgtgﬁdn%ﬁ m@Jns) |w@9|§§ !Becﬁﬂéesﬁa h&ﬁovﬁr@&lﬁ tifnB) Reriod
[ocati on of int

B S AL BR e G g of o e

dithep bnell tremspontad &t dr Grom gk lopatipreaf nterestcfuninig thy tttnh peripd (n"é‘%@mb&aﬂme

;{OM} 'oﬁhter@@ywpﬁaﬁurmem lrﬂ%tm i de@;mlhlﬁé B¢ bdet of ¥ecRBiWich could have
@ 13 t ﬂ1 e pe! 0 Ol' mi%infgntrs? SUbset Of

lffﬁ]aé@f °’Wﬁ°éwef% P’a'g % ‘bg A" Re™Bcat i on of

interest during the tine period (or point) of

n @&n%rcﬁ&lwe ak nét B Btef ARIGStraliBN g FRYifi) Sjecd But imd} jast Gretettel He in

t% Lmﬂg% n%%gr&o]:isl (Fu{‘li?%gdihfecg Et %vasb lﬁ';abll%)%%h’ §r£und ﬁ&ﬁ{hﬁﬁﬁ SEjecpﬁ certain

ermnin
ptrsia | Hor exammle Hprplonandyims@eriod ef iMeeshEgrId b%iﬁfﬁ"’%ta“%e” &eéer‘t“é‘f
Fekibds @i vihith it W@y poSioRTPhate titer 0GR bieddtmeid IdedtioRang erede@aninf time
Berlgue r('%i%}!iex q(a v\j’ﬁgrnﬁo@v r@%ﬁ‘% 'lo@sgions %Qinn;e IBQ'Q:d Eo? Lcﬁ:}f)%@ tnteIeét @ﬁ be

possi
A I R At g )
@&mpcbﬂwoqm er &Somtmtd)io‘detﬂgmmﬁdr bxapble, the@e af fosibie tismaght ¢aphnas the

RPSaks t&gwt(ugirha@%lme)i mQ\femlan@ L)%F @oﬂ th&%s Q’ﬁ lcﬁiﬁ?éﬁ‘sl s&@ﬁ% 1pN’Ie complex
perform ng of g %uerles %for n p mm!nmc
e f?’ﬁ’é"“ﬁ‘é i °6°d%? 5°B"6 ot feBpRsor e 7°°“f? ARBEPEU 'S
audril(c§ Hledking eontaperhive erasttensphetedareundibs nefverk), ebeamylrl@y wishhie
E&erigg lﬁpéﬁb" m:aﬁonts Emlﬁlesacguit?ﬂgaem affw?eg sﬂ&qga?n OBjQ@BelﬁﬁQwﬂmated

ave al | owed npvenent to or fromthe times and
resteereqdipg be <pERinmt Bt he conpl ex query. For exanpl e

if one had a series of detections or events that

[=

| eaki ng contai ner which was transported around the
network), then you may wi sh to determ ne what other
| ocations and tines could have been affected, such as

an obj ect being contam nated 35and spreading the
cont am nant el sewhere.
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WO 2009/ 003241PCT/ AU2008/ 000982 14 Sol vi ng such
gueries requires taking into account the finite tine

it takes to nove around the network on the
transportation neans (aside fromthe case where the
specified |location is the predeterm ned | ocation of

i q%@ﬁbﬁ ‘hn whi ch case no novenent is necegspkybosdioos:
we the arrival and departure tines of the
transportati on neans at the various nodes. Typically
when such a query is perfor?‘r"éd a location and tine
SERRY sudGudried requdésidking fntol atxiodt B finite SmsipeiEs foin@ee Bavdd héngavork on

th mm oh&op&&qm %ﬂﬂ\gcé;wﬁen%etsﬁegﬁecﬁ%mg %Qﬁe)fzrehéiermmed focation
ornmed. Tine periods of mtg&e% %“i/ ? ‘ﬁ tmes Fthe
of Irpsh i BEH 528 70 ment iy nggessery) a3 welles PR a0l fepartirp tiSEe
trins B gionmens ai the variowInodet. Aymmlly wiepwgta quéry isheforped e hsﬁtlwné\réﬂe

pgﬁﬁ @)F Lminﬁgf ifiebrESBis Hﬁ&f’ ég@ﬁi thid Ehls@ﬁa@:laet%ﬂ@d ®the tiEhd REYR Dk formed.
e riod I an

10def
TBrHJngzfls 81 e,stérﬁ% BJ?QE befl 'Hgm?‘l Bxdvéucplgase tgfi sgacr:t éa JI%“I!] Ime) aré
idemticdr est- at a tinme point of interest, or when it was

possi bl e for an object to be transported fromthe
| ocat i

Il{ cﬁlgasﬂegogthe Enﬁéng%\o\%eﬁlg%nnintg bgl%?en f({) F]acil;]rgodeo c]:f tl}e ngt\gorg %e t‘rr% periods
defert whaitryes ropsibie fpran plirgtto frapepog Serh the F‘dh@ﬁdﬂ"!"at‘ Pfd'ﬁc’?fbaéﬁ’éme
pSIflt ot i‘ﬂ@refl Qﬂﬁﬁéﬁ@r\\&s podsitf: fbrialiBojfaas b fspstel frévthvloarion df inw@e at a
} 9{ bj ect on the transportation nmeans to
p mto interest to t no g,
tTa nspor romthe transportation nmeans to a
I ocatl on of interest at a tine point of interest, or
TdHGtfer ladpecbEShe M EibDNEefeineaime PisjodGir edcb trimspottatiam sposrqf el
net(ugrm ”[thpﬁ"mJ p%ﬁtﬁlﬁhe?ne \Qfen ke QLS%S@I%IB fo@!m d%}ﬂ& ome Pa(rl!:pm%angrf means to be

Interest to ransportation nmeans. 20|n

trgusprREifrom s t@%ﬁﬁ%ﬁ‘%&t"%‘sg’ adgeptiop pf intyrestat a fjipg Fr?'“é"fﬁ%‘-'d“éf S when it was
podeidk &ir tn dbjeet te@traigorted fnpsthd Il dBistersst ptatime paig ef intresbtoghad
Mo GRlns POSSI Dl @ time that an object could have
departed each other node in the network and arrived at
the node by the reference tinme. This is done for all
Imgdbhe agect wapsiwiged ¢ jehaf Smesnidth 2 orde theein G sehef gBfsdrctudes A fefegence

tite aﬁ?‘thetlatésmog?smmﬁﬂe ‘ﬂﬁt aﬁ@ﬁ_]&} doSld BBt &ﬁ:medﬂﬁtﬂ SOiRr fulle AR network and
{vecgat %IF godlg A Eeh:lep s lm m?%is is gonls E: llsnocse %tvar gsuclm(%s QQYOE%[Q?\QM\

Ion du
dbjeprentyyer ¢xi ifforpaiop w"ﬂﬁdtfﬂ@r"afas bféll?tsu o al%“s"ﬁ?:?’&t"é’ objectsgpat could
iabe dedn¥BSprottitringd BAHES, duivp@ pRE il timeperiod. ti mes
includes a reference tinme and the |atest possible tine
that an object could have departed each ot her nod 1; n
In rsthereasmaes R 2sseriteaset pitEs with aopds. yistis tsyet ohnes eludetajelgrence
firhelHRd thelibrbsB pdsSblcamanal Mlobjadt bould ale 8eparted waalk btie sode inntestwerk ehd

dr?\gg £t|a1% Ode§ Jﬂe Qtyeg«%‘ilmg q&lg ¥ d% fo‘?m Jodés QlfVQ:‘iDQ?ﬁnHeQ Qnﬂ@éemrtuﬁth

et er m nat e su ‘ﬂF or nore tgatmld
bﬂ?&"‘t““‘@’c?u?"é‘ '@mgﬂ?é P%‘é’é‘ﬁ""%ﬂ“‘"ﬁ““ﬁ P@Ee*f‘ﬁ? heye Pfd‘@éﬁ‘i

Khud Bebrtat § frede@imtined Beation datingoine eatire dyragonad e prederimriged tité peeiod.
period. In another we again associate a set of tines
with a node, wherein the set of ti ngl? iqp.ludeca a e'
IngpadieRyagait FsrAsats A opt ofimey i 8 8pde s ip &6t oY UES PHES 24fferene
o ad the e badsiblatings thie genblee dovbiiale dephited each ottie npda int theenetwork and
EL%M%: namy e Felreveﬁsé tiehk. Wmso BaEa Jb.)fney ha@m? & BB WHicBrcludes

define a jouney hjstor o trg‘h
P AR S e e R
pledeRanineBYocdtion kidnige serof thines peeiakd ithgigtexipfod¢ werpdstermination may be

set of tines associated with the exit node we a
deternminati on may be
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WO 2009/ 003241PCT/ AU2008/ 000982 15 nmade of whether the
object in the subset of the one or nore objects that
coul d have been at a predeterm ned | ocation during a
predeterm ned tinme period. In another aspect we
associate a set of times with a node, wherein the set
ofwd dohskncl udes a reference Stime and thgcgadvbsRdlos:
possi bl e tine that an object could have arrived at
each other node in the net k having departed the
associ ated node by the reference tinme. This is
maderof Glfeti@rdhefobiject il the sttad 6Sthadne Maotetjectstthan®sld havel bdenget her
plbidfi IR bn Bt Vordbedited kBBl f On permi ts

determ nati on e subset "'of the one or nore objects
that could have been at a predeterm ned | ocation
Iichnethen gpeat werassdeidtey sel ofi Bales vithmenode whepadh thels@l ofi times drictades a reference

n%nﬁ% ciRG pgsﬁ.tﬂe Ghe @t a@asge@raama@mrﬁm at Sl at%ahodam d1e network

cti erjo descr

ners Gopee R e o 0 B Bt B LR B gt Ao e various
tinlestagttbgether with plgecpeiry oaxi{ iafachatirodemity dverrirgarafihe subachf thhene or
nidfeB6}6cks @Mt doll@ Fhvk Be Rt b BodeRASIncR IoBAiEH RFiRE dYalerdrniBd (AR piRM,

are arranged into chronol ogi cal order and pairs of

node-tinme records are processed to determ ne the
Isanthen espast they affect efvatersied ghisptamiud) prddetestioniime perindy igldepraihad- Th & Bther
adpbet @ciREIBt BEafbiAdlaskddERd deRiofltithd paGoddand hed iinefetdrd)Qal the

fehertgen?lge% Iiolczggn an%sre!!ergennipedglmg get%od ?\% B—?ag%ed B nrogoq%ggl%}dgrgnd pairs of

on - and - assoc
npg e tepars afe proeRssay to deferaring fhe subie the @1e rﬁ@ﬂotveefé detopn barpcpeen
af ped @ériin & 16vaxtbn Harliig a pedetemrtined 8hepedadd anged i nt o
chronol ogi cal order and pairs of node-tinme records are
processed to determ ne the subset of the one or nore
Iyt aspeet st desstiandocatiop andigespsipted fletegtion tigg Berigy {31 ade-time record),
ah:tltna#qd@nmdwloqa@)ntahraarﬂﬁennmai thhemertod,are aodngédigo chronological order and

p?Fs%%ﬁeetfrﬂpr&a‘qs Jr(l. ﬁ?&es@&rﬂg &dznnn?the shbséd Qﬂﬁehﬁg or%ﬁ%gjtzots tﬂah&uld
I ans

[
Rt B BT RD APF B S Surhon S5 r et S e s PR
second predeterm ned | ocation at a second associ at ed
ht {Lnﬂﬁer QF@L #he Fekitilty 6Mh @ojéalﬂéﬁg aburt&zda%&t&{om oﬂ@.dedleta%kd B&Afon at an

a%(il 38 gm%ta 5Feﬁ0n§ glé?geéﬁngweedgocgtmg %t a 588?% afs?,r%age% \?\/lm % ‘F]la ZEI‘O or %QTL other
Peskietaraingy lqchtionsgleat algpfhayejappssociefnd inededsscgbed em‘érﬂéﬁefbﬁgw FEOCIHERCH set
ot s ittt ke, @&S&i tbel B dF tihd m‘cia&e a ééﬁﬁbe @R} 813 kthe G0t pksibla vie that

aP F] éectr cmggj havea(%[:%e €8¢ othrép nccj; e in Fule Fie orlj an rnveh tmqlm%rbg lhg %greﬁbt

reference Aer 'as
t‘P'éa5|blllty of an object being able to transit from
one predeterm ned | ocation at an associated tinme to a

li? ﬁu&ﬂ& QSpQ:E %\g %Jaﬁlgllm( Qfeclq oéjegptﬁf;nk M d@ﬂan n%%co%‘ﬁ ngéﬁ:ﬁlfeb %Eaﬁ& at an

Ime via zero or” nore ot pre eter ocatlons
o Fified (85 CdPecprdpredBimined/eratinn af&é%f&’uaﬁ?%ﬂﬂdf'f"ﬁé‘a 2o1Hyr grore other
mithmdeda@aiom tas S@Cir ataemot bavsatassodiatel ki Thigimbthodagahrodesiates a set
o\f\ﬁ% %ma e wh&din &zé set df HR& u{cm&‘és Wy Féﬁesené uaq@mrt@nﬁe%t ,Jo;sm: A0 Glat

he | at est ossi b tinme that an object coul

“6 st outhaxeensd ﬁ’é"r °"ﬁ’b‘ﬂ’8‘ if Fhe peteeraat Wﬂi‘ﬂﬁ atéPFd“’%Fer f'\? éeﬁer"'ﬁ‘ie

tinke node by the reference tine. WO
20091003241PCT/ AU2008/ 000982 16

Thus in one aspect, the invention includes determining for each node of the network, the time period

during which an ebject could have been transported to the predetermined location from the node, wherein
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the transportation occurred prior to or during the
predeterm ned tine period. This accounts for objects
bei ng transported to the predeterm ned | ocation of
interest and waiting there until the start of the tine
period of interest. This enbodi nent further includes

d g, for each node of the network b Bovs2
pg\ﬁﬁlg}%gj&ﬁ ng whi ch an object could have bgéﬂﬁuiob/
transported fromthe predetfrm ned | ocation to the
node, 5 wherein the transpo % ation occurred duri ng or
tha fringgortitid@ocpirRél fricefoltt dueiRk thd pietRibdXtine pdrivid SThR@ROUIBYS obj@ts

bé.{g GBI EED tdagéégp&the%%a@koé. ﬁes%@aga@rtmeraﬁﬂ tAeQ&@J;ﬁtmme

er est unt I sonme tinme atfter the en
PSP R RO BT ROV tene" Addelechbe et e me
pqsmd iiring whichah bhjeckofildliave Héhetmes‘pﬁr&d frorofhe pridatetnenct] fogarien to the node,

W ér%e uﬂﬁgnakx%cuhgmgi% Sl l'hpﬁedm%d f'i)rﬁé' ﬂeNtﬁ Fhis a@c@gn:s for the
epart a node at specl tinmes 10(rather than an

ofifchkeying keen 4 the prpdete g FRSTLS rmfeaeswafawémr"ﬁ “‘F‘I‘\’é’"’ﬁ Beiche end of
the inldiglént beSoreadving Rehemodieheoifne paiitésrdefikd fot. he rel evant tinme
per [ od for t r ansport to the predeterm ned node is
%/ ggﬂ time that an, ob g‘i coul haver “
°‘P e ‘[i'f"'r‘ E'H“ts' OB TAREP AP f“ﬁ"‘éﬂa"i"f’?é‘ BT AL LPTR B Bmes
(rtatlnr &hen @ tipe)iisabat if we emsider 2 okiein P pstearielthat inestithe fodeo| pﬂ!ﬁﬁﬁt) the
rdﬁv&n@ﬁmg ]J’éfﬂd f&r'hﬁﬁpdrttto ih§pr£lﬁtct|rrm‘ré@ £Jde 19 BYBAeE B they/IatROGHd ke g1 dbﬁct

t fo
c??drpéve g Oﬁgtcma?f nogﬁ ag? g%\fed [‘héf)rﬁ]& 24)1] Tegfloc:ﬁlgn l%rof t% or ap{:f‘: ?red%termm%d
tipe pding. dA$eeﬂ1atﬁlman§pe fongef whmmatlmssm Bete frem HﬁSrﬁ'@f& 1 ¥hReds o
irfidnet dalre tlﬁ(ﬁdﬁ pdit ofarekadtl @chilayy thd1elevamt ik @Sibd foi tiRspbri@dm BN
pregééermcltned%g e an?tgé{' ﬁodg %@%:rnge%q\ IhQ?arngt gﬂ?&\% Mbﬂgtclodlcpt%@et depaged the

eparture was on
PE‘?F“%‘F'E‘%‘r‘“‘"’E‘Wé andrapiyest st hoode ahﬁtr?“h%e Joete WatonierfiEy Regyedetermined
tile pawit dfintresy t 0 Fi gure 8, we consider an obj ect

entering the network at entry node N. at tinme L. In
this 20case the predeterm ned | ocation of ingeres S
TRotsa Pevetg Figwie 3. congfds en Friseramtrers the Aok averty apde Syt gpe - b
chsa the predsterniged focatib@)f intdreat if labeedgimdmident nagio Nsind Eme genodydfrgsesst is

(ﬂ hﬁtin hid Ea@J we &ﬂﬁeﬁﬁg%‘&f tkat @Jterﬂﬁ’éiﬁmuk aﬁkdetNl 'Eﬁmte 1.,; an@ R&bes the

TP GVTP T ST G 08 PR SR 8E B PR H R g oy could
hetydreen of teeqredeauinet Iraticn diving the atedeteineined timeleeried- mi ned
| ocation during the predeterm ned tine peri od 25The

755 b RS RaiRRR Ik B S ERRRGTPEL (b g iy
Wejnpts thitshe,gbieqy el notthave phyisically Hépattss atdou Hetvens the Rbigrecould have waited
aoinyﬁausﬁlh bhyn Gipdad i @itherdly, §:8, ik the bigoRIEREted A€, OB i€&ld6ou] d

pthys Afglly\qgveh d% §m£v? ﬁt nto e%d%ﬂéth% th rﬁ er‘%io%g?lét‘ér%g(tab gé\;ebﬁ if it

ar e
departed s dthﬁawulﬁw fve awv"x ﬁraa%}léql ¥ ngtnt e Ndiing g fime peiod of
imereke (nN). 'Ilﬂhkl‘fbrl’ﬂg ehth@iode] thiee ip £tirhO@ricfstaiting fdiveBd ne(wodk, statt Bine (in this
J_%Wz%g Erldlng at te 42 (Q‘?ﬂ?é&%‘&’m qfdf’]} duﬂr%%h‘cu f uraé ptossﬁag% ﬂvJ\:Qén ahl%\{@N

dent node dur i ng
at"ﬁ vE frayglle @r‘hceﬁ&‘d%ﬂ' n%edwf*&féerté&etweﬂ °fi12‘$'e=“rhus for t he

entry node, there is a tine period starting fromthe

ﬂ%‘inﬁgsrtlﬁt t‘ﬁlte?t('atnspglltag?nré# 6”3 dsaAfIB?i apdl. JS%QSEEIL(#‘}]“, Imd t, a3 Firstly

m@ﬂ'ﬂf the qbﬁcfﬁ@wow x;ftca'h/@a@e gy r'rlﬂwwaf\flée ‘W‘*‘é\?‘é‘l’q *@t‘f afrigged at
$ithe 1, b, @iitwaidadethehabd B @releliinglat t18n thdduir@ticagif thé sbjeercBSd have
The tinmes that three transportation neans-arrived at
the exit node is indicated atand t. 33. Firstly 35we
note that the object could not have physically arrived
at t.,"3. However the object could have arrived at
either tx,.1, or tx,aland waited at the node before
exiting at tx. In the current case, the object could
have WD 20091003241PCT/ AU20081000982 17 physically
travelled fromthe incident node N1 during the tine
period of interest (ti, t2) and arrived at the exit
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5tcni), during which it was possible to have been at
the incident node Nand have travelled to the exit node
during or after the tinme period of interest. Thus in

t he above case, the object would be in the subset of

all objects that could have been at the predeterm ned

I ring the predeterm ned tine peri
o&ﬁg%?ﬂ@égydetected at a node during 10a tpﬁg“B@§W@§§2
that a transportati on neans_departed fromand arrived
at the incident node prior &6 or during the

physRAR r2e Mk REA tht indRenPREd 0 urink the tifEpeAdd o® GitereWats, 1,081 Seiled ek the

eQ pno@e att { a%&% l%a{s g&mﬁgﬁpé% ab ea%]l'fa d;hgenqptqg %méeh‘%‘)%eh*gﬁllripg tge

ranspdftation neans Vi Si e exa _ _
t‘d‘é praipd af ingereg(t4) pridhen tr%vpif?éw.%e eifif ROf ahtar Thys fs thp exitingfly. thegfris a
tifnk Gerindxtbeting frem t, [ ansiding atht QetvoReaNEmd (31 this @eltd )10 tine peRN(L 2,
08 duﬁlﬁ% Shih ;n&gp&mt, tohiE begmta,@ﬁmﬁmode 0 &nBaveltidfeled 1o the exit node

predeter m ned | ocation during the predeterm ned tine
dpring erder Gt preed 9iinterest + r ansported by the current 15
transportation means, or by one or nore other

"{thﬂsqp\‘ﬁ@a%&le @;sé 9\@ oﬁ}&@ﬂéﬁd be |1rnhetsbl§et Qf’aa%%bJLMal éobl@ have been at the

re eterm néd | ocation of |nterest ortatio
Pfﬁéﬁ?ﬁ'gmedt*ﬁ@wn gyiag the predetenyiped f“f‘%ﬁ?&?ﬁ'o‘i‘tﬂﬁf’\”&“ﬁwﬁéﬁ?? d%“§‘f’1"§‘“‘“g
a(ua:le oamigd that b hanboeatidepeand depagtedlivah and arivedidt theiingig@) nadopriodto beduring

ﬁ:qeté%ﬁmﬁrt% ¥er’o@ G dBfea wfascﬂétecttéa%n L {rzﬁ\%%fﬂ mﬁﬁsam& the nodes that

opal Iy ar, rnatjvel
e Pl S BTy p gt oL PRRLITBT g mepric
forghzmade the Gineportetiommrprdneis wisitnedionr b defaminedthagthe pijact cogid be at the
ﬁ'&i@aﬁﬂﬂﬂ&&bh emmgre.a PrédelePnihed ﬁmm&hmakemei i trafnlsﬂiIRede? fhk Efkent

transa?rgt%ﬂ means, or i?n ob Jmore otherQralgpcirtatii-o% an = % :I;Pe £ase tﬂat [Jl% %@t?etermmed

Nt T ANSport e termn

lpcgtion pfi efﬁ%b'ya @ﬂtﬁmmvaés the mﬂlgsﬁtﬂfthfdtamaﬂfaﬁ@m"s V\ﬁﬁé?‘@ig pith
theliepattir@dns preivat frhdsduld Busédraesloxd NdcMionstfar ti@ trardptirtinitgnst he
predetermned tinme period. Additionally one could
determ ne, for each tr ansport ation neans in the
Adaitignaliver alfematively.itds Rosshlcspidadonsimilar dsiperiedsiar sapjratsporiatsn mepns-
Hoeaxempire@dicobld dnapins foedcH tragsportatia npine thatieeweuwbik gtk time period during

\ghﬁzlh Ql'pcﬁy}el:tgp th& Qangplaﬁatlt)ﬂ ADSPLEE l?at/é tQE}I ﬁﬁs@&l&d g)‘he,%&@eté?&mém&ﬁtmn by
transportati on neans, wherein trapsportatli on

FE U T SARSRRTFIOR o5 Mafreinfhe Fﬁ@"’?ﬁ“@'b%’f“&i’“lﬁ"ﬁre‘f} o quige the
mpeetérpiled tifds period fAdditioralh @e toulddgerdist, €t taitratpodatiprokanstimte
Rtwhofk RS ARl b@fg {maﬂé o@&f éo\ﬂ@ dav@ﬁecn %sp@@ﬁ@ &b @ pife&e&mqmed

e, (e e e Wi o
agerred duringresaier theprédetprminedivime patindi Thas ibantobjpe wisaleteatrd adepdeniati

tﬁbﬁ&ﬁtﬁn@l{eaﬁs Eﬁde &@m&miomoaanﬁgaaﬁs perw&mnad hsovoR}®et s
tgnsgoﬁgp It n}eﬁns or Ean do%{egthﬁ\]waﬁ ge cte cl? Jm at({tansP]orta ?E)tn m%z%s {itﬁ'mg’ a0 tl;]rr% p@rlod
qsFined) é{ﬂtﬁrfmﬁﬁé'ensmﬂn@" e dgn the}JJEF'usr % werﬁ f fipsef of objects that could
HaChRdnSiE tRe 1Rkd g minBElotaidh@iiding @R pre@dfermindadigh: p&iad. of t he

i nvention, which for ease of referral is terned the
Traversal Discovery nethod will now be described in
TR assistip endyrptanfisg s vt weebaimepich e YRt for case of

1efRGAD Is Gbrfieg tHe ITRIGADDib@TenORetHIB RN F0vabd desé Alhed intdetai@ MEk Traversal

gi?c%%%#e@h%c? m%hﬁa%@e&ocp §§rax§port% o§% %E 1‘?@\%% to agt% aepgttuie%onﬁozies on a

@Q’U’F“\Faﬂ’é‘ﬁt a lﬁwam@ttm&derﬁé@amx qﬁmp@wrea-mes (Preoapfeadpnt data structures),
WaMhareltdmhe DSRR0E OPpbirtli®s, canba RattRRd @ALPIQT @ekick icisasppor t
qgueries such as: WD 20091003241PCT/ AU2008/ 000982 18
What is the |atest possible tine that an object could
be present at each node on the network and use the
network's fastest conbination of transportati on neans
to reach a nom nated node by a specified tinme?
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5 Wiat is the ability for an object to reach each node
on the network by a particular tine if the entity left
a nom nated node at a specified tine and used the
network's fastest conbination of transportation nmeans?
10The method used to satisfy these and ot her queries
PRES Rl Process actual arrival and deparplcif@zobdndis:
as opposed to scheduled tinmes so that a realistic
feasibility of an object be:lgg present at a particul ar
network | ocation or on a particular path at a
particular tinme can be established. However it is to

be upflelsw.and pugi@fe tlﬁlbfﬁat gﬁ(ﬁbﬁl&@l@mﬁ@w pFLsJHteat Hé}er@dé)&\ the network and

schedul ed ti ne ictions o

o ST Cosr By o AT e LR R P PR P
fronpecifed timd? tine, by way of exanple and in an

e_rrbodi ment, each node will preferably have associ at ed

f r 0 m (h,\ {.l{ﬁ go an og_ﬁct?grgaélta %B’Z‘?’éﬁ Gon]th% ngwprg V} aupral%cutliir 1m§ ifthe

t r anespo rletﬁamprwnatw@emsf a spacifipd tinte apd usedfke nwa'é s f%w}mmaﬂon of
exanidhgoddtiod hdags?t ype of matrix is provided in Figures
2A and 28 that show respectively for node 1 and node 2
the Latest Possible Departure Tinme fromeach other
Thewehod seg tpeatislytggsrapd otferquaries preferably progess gefyabarpyal gnd degarture times
asbﬂpssed 10 fchtddRRd #iRds Kd that OfealsitGeaSibility 3 dn@BjechBeingpreROi30a faficuls .

n'é@rx\{k %00&%9 §'r oWa h&lmct?lgr H)gtg gt%?;a&t&ula‘ h!"?e r.EnPtg h:ﬁl@d Q?\err itis to be

nsport Ive at I g.
urdmfoe ‘d‘éf"é fﬂﬁﬁhwéowlw “FFSG%%"‘”ES’F%U‘F&‘&F@H’ H’ﬁ‘l’“i“}‘i‘é"ftp%‘l’*ém""em"“‘s
of etjece svitkin the én@or t at i on nmeans, a chronol ogical ly
ordered sequence of visited nodes with each visit's
arrjval and departure tines, and t‘pe transportatl on
G R ASHEA o b Y TSR o T MeAREY be stored (or
associ at egth pode whlprafecahlyphve agbcisted iwih It y parineftatestpossible departure
provi ded fFo'n@t’ér?&he?nod@ ’geréra@mﬂr ﬁev&rﬁ?ﬂﬁnsp%h&i\% means’ arrival at the
30respectiyely for transportation neans TML, TM2 TM3
and TM ("P%f to Fig. 1). There are of course nmany
ot her tr anspoft exthmeef thisdyps o reaik i§ providedin FigerpiAlkend ?cﬂft'af show

they are not :%H:@éM?el)’ fOr IHIH lSanJl ﬁoﬂ% i ﬁﬁLa@%@HﬁibB Depﬁ&ure Time from each
described in t pe Ie 91%1 networ!a, Th%s ﬁxl?le Eqdure ?A Ba sllcc %f%he matrix of the

transportati ofi R T provi 0SS

Departure Ti niitustiopghof @8hhkous.New shireriwull beagdded sl matrixag eewat
each node. Eaghspofistibiafistattive &ithe BRI KefeBRFR I b HetGihias\Ge nodes
the route up IQca‘ieQ tﬁ#gbqent time of 0900 hours. o In

Fi gure 2A t he' “'12, 1,43, bl4, N5, N12 and

N13 pr 0V|fgr@g,ch1tr|a'@po[tg{toeg\pans V\@ronoiogically ordered sequence of visited nodes with
2009/ 003 24chRGiPE MI20L8 3@%&8&3&, %d@&ﬁﬁﬁs@rﬁtto@@ﬁ&l’stktﬁv& route up fo

Ti me froﬁi‘lﬂ&t@%@rﬁ%%é%&ed&?fﬁ%ﬁc%% recorded in Tabl e 2A for

node o | I gur he * indication i
adj acent t o° vAP FaTRle Pidhisdyre et FiprpyidedrinBigures 3, 4, 5 and 6 that show
provi de the L&t;eatvelf’msmﬁbx&uaemﬁsnm.,emz|Tmes1da‘sn (refto Fig. 1).

recorded in I PR of&fursmglfot;ler tr 90:1&?]:! mQaIns &EH:E %e %pork, but
exit tinmes and the respect]ve nod entry exi t
for each jour Hl@yare not shown in this limited example. As descnbed |n the Frgures 3.4,5

and 6, different transportation means provide the Latest Possible Departure Time
from respective nodes as they arrive at each node. Each transportation means
matrix shows the route up 1o the current time of 0900 hours.

o In Figure 2ZA the route N;, N;, N3, Ng, N5, Nj; and N3 provides the Latest
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taken by an object that enters the network. o Figure 7
provides for Ito N objects the node and tine of entry
and node and time of exit. Not always are both the
entry and exit tinme and node avail able. 10lIn the above
exanple a matri x was associ ated with each node

CQH RdoRbAg the | atest possible departure tpeBsuhds@ibsz
every other node which is generated every tinme a
transportation means' arrivgs at the node. However

ot her data structures may be used and sets of tines
may be st or e@ossible @efariee)Tien frnyresphativencdps prpaatdpdyin Rableath feypode
| at est possi bl e departure times nay be associated with
a node or a trans

record t he £ o t QI‘S_I am{[? !?}?] rfldrcaF on. lS a Jacen Balrrgu%?)epaﬁure Times that
been transpompeﬁﬂ¢?@ﬁ$@ﬁﬁmF863ﬂWbWW”Fﬁ“@@&ﬁbﬁﬂ§?°ﬁmﬁ‘
| ocat i0ns sierbrtlhe anEkiOErhds mtaryheaesﬁbatrv& héattl bfahtry 228 dit@dr eRh jouney
tinme. Dug, t \e _network, the number of
effective feed to consider are the .
nodes, tr afsgigredploves rﬁ%éﬁ@! objgpfefthpredersd fife qfigyqed npgpapd time
Such i nf or matf &i. 1MRalivyeart BliaRd enpOs S hife BAPATeatbiidle.
times to arrive at a nodes and/or a transportation
means 20in the network, whether in the formof a
Insthia 4oy exgmple B EFFEIYES apeniated itk eech napy cenainingherlptest Rogsiblegipparture
tifesyfrol@vebitttet noddwhi€hris gﬂﬁ&a’&ldﬁﬁd( titnd b trébEpoBR@T Akan AGiles pralieinad.
l-lgiv?vlerluhg Vdgt? Ltructllr_ljgserp[%%g ES@& Aﬂg E]Btsg%lﬁeg ﬁtaﬁe SIIOIQE ﬁlgfé ('reduéﬁly More

ectl I nterest during whic e
eFET i of B PP ﬁmwﬁate e SR st in
btondaaB oW Feah) thafistestime theeit & peskite © dave biemgangreTteddmtohapratiango
aftfeBdatidd %{thqut\\ron(%y B faletOBRE HheCBuchOthe natut‘e of the mﬂ hte

to represe e he

R RGPS T S Ar E Ta B AT P B pts

themetwgoor t at i on means 25during the operation period of

interest is provi ded, it IS possible to determne tine
one | oca

sﬁ% uff%rggtiog Tm tpc Ertfst %ogsgbq? chatrtH WFmeﬁ to arrwc t a node angjoapartra%ggr&po% means

ormati on on
By /REeTk Eheterdhthalmeefe sepies b G@r@rrﬂtaersﬁ%blesmwa ets»er'a@f be built up,

o §Htlhe @0 than lopfaiona By Eldduf m&reﬁielthe&‘ﬂciamﬁ pkribﬂ aftiht@t id affectibidy a time
per?oth\PBtFres ?.\'r} 9%@'?51% e, sqr?chgr& oh Gﬂu I.ls t)tg& rrtaiv1 ﬁertrahsrporteﬁ and may

erm ne have een
br BEhaTsr HpRPeriqd thap the prtiat Peﬂ%t‘r*’i'eﬁ’@“”t"lrk ﬁem&éfﬂr &d%”"tﬁb'e “h’f’%t"s&%
nktvork resofivald, od/paiida iig@naion wetinwiof drrivala brell derguneresiof sansphiitatipn means
ﬁ&‘@g@ %petaaorrﬂp%g&romnrtastus H,r@raedoms %stlbngra Wlemb@¥Ge rz,ﬂsae whin @

term ned | ocat 8_porn in a predeterm ned
q“?t@“‘d’é‘t”?@ﬁ““d%“%?“é’bﬁ“t’tht’ it e f“%tﬁfd‘%ﬁ’rrraf‘r“ o qhiest

it Etiche SucMi ietly nedeakd tin@, slé@brekimoteani fim@mdobi deettiop txtion in the

J&@v\éﬁ (ﬂ@ %&c@tted FeeBoch qﬁg)%emt ﬂ%&srtl@&%&t&rﬂme tvﬁ’iﬁh ij}@cs &l 'ht[v@ been at

duration of a predeterm

PR (e dTBPEPe P oSSt B RO bbb s e
segkandstemirg g objdreconid have bden & A dredelzanined fbeatiomat@ny point in a predetermined

ttn{e%%g O JlsaH- tlrﬁghug? Q%wee%ﬁ hlaﬁ NgRricd Wl%ek@&eﬂ:ﬁn iRt & oqgct could
e e s S R

wamude used in the queries discussed above. 5An

enbodi nent of the Traversal D scovery nethod for
determnin e subset th e abj.ects that
Gt e oo o LermsF RS D SR et
ot of tm¢sevhich sretthotld ang eaplewrangportalign nkeans Ol forreselit sovrmwe® df trahsportation
this approach a set of tinmes is associated with a

node, wherein the set of tines includes a reference
time and the | atest possible tinme that an object could
have departed each other node in the network and
arrived at the node by the reference tine. Such a set

of times will be referred to as a 10Departure
Qpportunities. Zero, one or nore sets of times may be
associ ated with each node of the

kefl g%agltogjecg %tatteﬁterfs 916 nettw
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network. The zero case occurs for exanple when the

node is either not operational, or in the case of

i nfrequent services, the node is not visited. In

| arger networks with many frequently noving
transportation neans it is to be expected that each
NQAL M hieNave many sets of tines associ at egyXidbiise
node (each having a different reference tine). In such
cases a flag could be set t? note that the node is not
15in operation or that no vfits occurred. Various

niddbk Sroitl thil Sdivbtiesd Skl GdilesBd trangbiSations@is@kcBange and/or merge sets of times to

efhbi 3;Y Jﬁm dnl ttfe?étestqg} ﬂm%rohﬂh‘)e%twotm% l{étgﬁlgx%ted §i§cﬂ mmat:b@can

used to store such information and associate it wt
bfypserbin the regigydiscusrtbei®ent , one or nore nodes are
aSSOCIated wWith the predeternined | ocati on and at

An %ﬂﬁdm{aﬁ%f fetaelds Mc:dvé}ﬁ a&hdarforaasimmag @6 bubQRPof e B oPRbrk Siffbcts
depocialod Wil car det ect ol 2L et i v

ot R P PPl TS R P gL S R irE e Bf

disevbsed. inethis approsrhyy sebef timeribissecigted withdapder whensio the sdb gidimegificiudes 2

r@@én@@tﬁrﬁ abd R lat@s%lss%lehﬂ)é%am Gﬁjec&toulﬁ hﬁe Wpﬂﬂ@&a@ﬁ dieR@Ade in the

nl t\?fé:{ d gmv% Lt%l nl%g %hep [ ercn%é tﬁn&c Iua set of PE es B«q{be re%’]rreé: tg

e ass
Daprcture Opportynities- @drchsp ormredﬁf @’@tnesam b%SﬂPtetaisW'thGWé nsie Oﬁth?e
né&Q6R. ThHORR cBE od¥BE Br S@hSe WHen the MBS is SiHSQGI Rér@Endliof i e asdof

ll%}re%uent se@w%eh §|e FO 15 nothnsReedr F{Hargeg ne?woalls w%&np ?rqulmﬂ? (tybvn‘ o be

tra@smqwavws Wst*quF‘FPé“?S‘rt‘@Hﬂé’f“éP‘?ﬁ“ﬁ'é@"‘f %@afqﬁ@ﬁﬂmeé fgociated with the
nbdeaﬁapﬁﬁﬁgaatdxf&&nﬁrefemcmm iNGchhdeOd flak Gouldibe 201 wote thy the hale is not
ups SRt 6F i REGil L0 R & &Qdm%mmte@&cﬁ & A0S PRIk bR hakitom

curring during or after redetern1ned time
dﬁ‘é‘r"fed‘t?lef Reipfers. s msb‘ieé'tfﬂtq%mé“%}%@?t'°bf" PHEEfElE "yl
obj ects that coul d have been at the predetermn ned

th @6 3hbRihertd Wnt g}%otetﬁgdepgr?g?&i@thﬁQEi pteHéE?mﬂ&ir !bcgtdm and at least one
Detern1n|n%le | e one .assq

Eﬁet&&‘élglt [PC(S‘HD";S‘ Fft%tuﬂeeﬁ:p%ids ﬂSSSF'at‘gjnw'tg BTCQ etPect le acted entfnng efutmg orin
tpmetwork. B@tetpizcez efrinformatinn gy berpombdned tot dgtergyfine sybppp af objects that could

I@&%@éﬁ |aﬁﬁe%d&hﬁ1hecﬂ@&rbn rtlﬁl‘di@ the Breieﬂﬁmﬁh@ﬁdﬂ@ﬁéﬁo@ edr H?catnplé if@t least one
! ? ans g o or..fromth one
GSSrOCl detech%nd%cg xoan §"éd otgrlle gfnoa 0\7VI an %tﬁned al !castd)e% of the zero anc or more sets of
timsgastopigred withageh nodg i theanstwork pérosit s ﬁlgwmfhs okigchio ée %@P@d 3rp from the
Shbl§iinork nweassbcietamw.bﬁheq;ewa&rﬁlmectz&dg.dnnhearawdaﬁhyo d@furdbg ysar to or

(Fmg’ga €. pre e!rneun glq?ne ﬁé‘%d (%ncl tgeqp nspor? %on%{ql‘n %ﬁﬂﬁ%&u‘n r aﬁcf ihc

EE%‘G‘S"“ES’F" ttnrerversod H‘g%%?b&ﬁ%ﬂﬂ rvarrtbﬁ ofthe-Rbseofiebiects it cb‘& g hggnagt the
dreisitrmined loRamuGg e ipRadd-Hined tidk peibdat i vel y one coul d

choose 35specific sets of tinmes (such as those
associated with specific nodes) to conpare rather

Rgtqrmigiag Eat ‘”Efé?’éiﬁ%i%%“‘ﬁd&ﬁ‘fcg@ ‘?fF“"B?'ﬁ’é‘f“e %‘P%\f"&"c“r"ﬂ&‘t’ ﬁﬂ"é“s‘““ one of
bBOstotbnb & mesasels sfaimespaksecigdotith epmeas in e ngworb peemiefid allov ) tobject
Y8 Z0A0I AR ALPROALRUSA R 2 Pl @bk ReshS b

times 1 s assocl at a node each t

ProheRsgrene r"ta'Hv‘wﬁ%srfgd %YF'H Qe o pe “t"PFé’“‘rH“SdPe“ ‘”‘T“’r‘?’ RRPEH Or example
aa seldtidop oveefliaktedtioelotatinmand Simbriperiotlj andthafloop pver allkts offtimes
ésgo@igém[htegch' fag &meg}%nqttestttﬂ%acrﬂQgﬁnnaéoxhﬂtegﬁtvgg’ gnewob@oose

urther enab assoclating a set of tinmes wt
wertfe sett f HEpSTeehr 815 arresipind witthviesifisinpled Seanmeast b et Wégs
Basbace kahlewd othdr tidw erudtur@paidie gl toemkasedremparivhsnthes:tixient.
reference tinme and the | atest known tinme that an
obj ect could have departed each node in the network
prior to the reference tinme. The set of tines
associated with a transportati on neans may be updat ed
each time a transportati on neans departs a node,
wherein the reference tine is the tine of departure,
and the set of times is updated based upon the 10set
of times associated with the departure node having a
reference tinme closest in time before or equal to the
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Associ ating at 'east one detection |ocation and
detection tinme wth each object detected entering,
exiting 20or in the network may al so include
associating at |east one journey history record with
each detected object. Each journey history record

| RES 1ekARs3L | east one possible entry node @pgaueesmooss:
associated entry tinme for the object; and at | east one
possi bl e exit node and assogiated exit time for the
object Preferably the object is detected entering and
exiting the location in which case these detection

PreffraBly 2 Q0 5¢ (iR Sis Lsgdzﬁtepsﬂzﬂ Q& e2h grﬁeﬁw&b@h&dﬂe&ﬁs ahwtsnﬁhe node, in
S

ourney hj stor, es
WRR G b 1R i PR el 173 CTSRBGRS oo D o
entry in or exit fromthe network. |If say an object
ThelRetild Qlﬁ)tbg Bt Erﬁﬂlécﬂ:@ :ass&‘dﬁmgrhgﬁt ofiphel lwmgaaﬁhhl%nsﬁcﬁ{am%ans wherein

eiiclpl sett Pﬁj gne (énatfdhmtth é ftrtsp(){tft}?,g m%aas lfxcdueclﬁs% T erem;% ﬁréetea)éé t&ﬁ Iﬁt&cg lg'lown
tirme thajan Rbjestrduld havedepasted eabht noderimthé Rettogk peigradtheyts fesnas . dhe set of

tiRYBsoSe ARG Qﬁ'hrﬁﬂoﬁﬁmﬁ?ﬁbﬁs ﬁ:ayli;supemdree& RRA Qireﬁﬂ:okﬂort Hé@nddefiRs 2
Serviy.ces. e

nocna wheremttlfg. referenr.e time ﬁt e t{nﬁng c?eFﬁrture ge set o?%es Rstxgcmed gafsed uaon the

OCl a
Sﬁeﬁéﬂe@wsma ‘élthplreeia@tﬂﬁ? rAdpleatfing vefaﬂcewmmésyeme tijeyeforyareqyel to
ti@)imd eft defartirE) IFGher, Wheh B RanpioRslioh QEaRd Anaek ok DA thORt of times associated

uﬁtg (hL ﬁ%\g g gg;’ netd ?rmi?il m@rg@gthe 9ef (;f ﬁlﬁ&%&[ﬂéﬁe Ultf‘?ﬁe {;@1 atlolp ll;lea% and the

et ween tamne ocatl o
S&faF'Ffa% Henated w@ the "ﬁéfd'é"mstaﬁ%wneqf@walggeae} tiedpordhige %‘l“’a‘rPéfhé
tiAncketgtion Sednk|evhaaii mesipoin plirfaghedicterhat O tithd asdobigted with each other node is

R RCSLcER hd Youkh thed&Lels QFYire® rfh@ RVWResh G nfedhre %%Q&EJgﬂg ifa

means, then the associ ated one or 35mor€ nod
bFW&ﬁ“EfﬂE%’“f‘ﬁéme’Bb"é pades "f‘f"gﬁ‘s"ﬁ%‘?’*’ty A Wi isetien et b“"afi“f"étc?"ss‘b'e
reuterpdhimtbhedepvorkmag be providede ngeaart of the WO
2009/003241PCT/AU2008/000982 22 predetermnined time

t he predet mnedIQ n corre
R by oot et S T B A AR B BT e ot
obingheoptwormay alpo theludejapsodiatioipas legst onb E’a!sty histeey rerordwith eagpdbtested
ijS& cmhqaue\dy m&hrezd&anmmt ledRBn@poRsibN eny rlofle MAM2s@NRja@Edniry Sme for

the'd V_lect smdS altl % ong pqgsrlgle % god% ax% 8580 1a|te§ exutq’ ?or g'ne ops& Pre%ra{)ly the object

erm ne
’b‘#@%’teé?ffﬁs ﬁ@dﬂf‘i‘% leration dpviich ﬁaSb‘éesb%ﬂwFt@f‘ ﬂﬁéﬁwﬁwwerﬁgl‘)ds are
absh@ated G Bie jorh@hiEREY, Béveveih soh @t dataSna@beliksti B iR ElpiEt©daben

Qgt m_ﬁ&s CQIII'Y hgreexﬁ H’Qﬁ ik neiQ ork) H'Js%({;ltl :zmetcﬂ% sp%ﬁeld letﬂermg\éa npr%$ ﬁng

m ned
ﬂiffr“é‘&é‘i‘é’l‘eﬁi“h‘@ﬂ“t"f Heneper w‘ﬁsw'e Frrnodepyn tBip casghe g imegould be a
prdéteminathesok sciiieadr e mafivel sdch fdptoald @ive indsdodisled e@iCmhd ON,
cm ogémgttpl%e fﬁhe tLa@@e%or@s@ﬁ:c%%&?& Q h ng&t Milatr l’e%nlfi‘gsagﬂ% t@'ih@ gntry
th a possi bl e entry no Ject to
'B*“pllor to the tine correspondlng to the associ at ed
entry 10node the set of tinmes having a reference tine

&Ld@ﬁﬁ*ﬁ%ta néd@ whth tﬂ@pr&l%ﬂergur ne@fccaﬁg’rﬂﬁk bd [Qrf&m@d @Qg{ermmntg hﬁhe
Q%dedete m ned tine 4he curre associ at

ed
ftﬂ'm{” 0(‘&10@ ag{egﬁa?ﬂs H:éidm o"c%‘i‘{"'[p%tm"d?ca“s’f"é? paghtvtween two nodes, If the
rgetyinined [pe@tionefrreprosds iazl nedectkénttherngohinted breton@ore lijdest thawadesponding
Jomze orGiifie! p?e@éterﬂﬂ&qocﬁﬁﬁ Q&l’e%ﬁg tovavlt:rarﬂgo‘i'&ﬁm pl(ea%g %#(hﬂs&@gted one or

| ocati 0 the start of redeterm ned tine gerlo
eLe RO %'"?eathsw’da'ﬂ‘f %ﬁ"SPPFPé""t q%* derapeddrapeisitlypgorithg g of the
time associated with any of the one or nore nodes
associated with the predeterm ned |location in the set
of tinmes associated with the 15possible exit node
having a reference tinme closest in tinme prior or egua
to associated exit tinme. Alternatively, rather than
using the entry node and exit tinme in the journey

hi story record, the detection events just prior to the
start of the incident, or just after the end of the

i ncident could be used. For exanple a prior node and
associated prior tine could be associated with the
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upon the node and tine associated with the nore recent
detection of the object after the end of the
predeterm ned tinme period. These could then be used in
determining if an object is a nenber of the subset of
objects that could have been at the predeterm ned

| QecMdobizeUr i Ng the entire duration of thepcraulovsnooss:
25predeterm ned tine period by considering. One could
consi der each of the one or Jror e nodes associated with
the predeterm ned | ocation. “Then if the prior tine
pledesgnmitdd aitne period, biif mmemlhﬁmd et codrdspohdsitea lasign on apathchetween
a&jﬁctrl? ngdpsethpglle Grq;t()re I{oﬁes %H&L atliddst e O%é ﬁﬁes%ocﬁaﬁ:@ wihl iEpath.
corresponding to the associated prior node in the set
of times having a reference tinme 30closest in tine
Deteimiringdfian elgjestibs intti stiise oSheant orghorephiectytiaeaelt! bavabesed at | ne

pre@erten{i iha 1&%{. @.ﬂﬁg m@t@wﬂ%@% fte) cxu te Berohied BY ﬁﬁlgthe stmen e d
| ocatio

SRR Ml e P %%éﬂsb RGP el 1%

- tigpedismeingdilosetgn Hooathe pedetertrtined tmpcpexdd if franyef thd eteer mprprages

alsbdiiR:d Rk 1ho§1ede§msﬂal ﬁl:auslpax@ roftaéatt Rist 4nb soshmmw tlme associated with a

PSeRl BV Pl e et iS5 e PEprT RV LR Pttt itk il B9
nerfe theissrpfsimesheviog arefornoptimhclastsein fosprions deatiathe wg ofthe predetermined
tifn® Fof the Auerent hddBssdelaRS R thd predbtbriedIbdafidn, &) fordRa@BthatibiDof bddGble

t hen. ject IS in

BREEY B S 30 1ok B S Bl Bl oroe
P&Eiﬁ‘?"b‘&?&*ﬁ'me Bftiod s equglip ¥ ehes the EmpsoreipIngingty fs tisgestogiated withgmepf
thel o0 Gibie hcs 3D EiftedOFif the Pretidibmified 3dc@idn infihetsdr of tindss Btiatydrgith the
pQJsﬁé Qﬁztnoée%w.’{g@?efﬁ&u i oA t‘m%np%r LB abdolfeaROf e,
conditions to be true (rather than one or the other),
and changing the end/start of the predeterm ned tine
Ademitiocly, vittethatusing the eemchodd and &x@ tipe B defjamey hisely fedordethe detection
epéﬁfs Eﬁt%]pbr@o hd\@ard o {h§ &é:gbﬁp@]\gt B eSndr thk BiSiddnf coSili B OB -

oW N

I S
GBI PR P S T RIPET {BF G I B P B son e o
aﬁctmnptassgmeddath the mbe ekcanbdsteetion Thies objeat pripr tedteditait pf tietpeedetesniped

e |pQWd @ﬁﬁ{ﬁrl ] n&ﬁ BralaQBkidie@ pSleHRI cb@beGabIiAd With e BBjdt, Babsd
uf)mtﬁet aﬁt{/tb saclate% tﬁihlﬁ \égrf: E’egcrn tc(ga X of%%p h]gct afpe{ tﬁe %d of thc

oot unc I“GhS" as
wéttermmdetmeefwﬂ&htfecqymﬂqmbe yseddretermininadf 45 fobiedis & é%*m Ofcthe
shisser 61 dvREts theTCHuR] ivedeed i thkEbrddQertnli@d [bHaGHA KiGring el rilig: d_Olfaticfn fthe
pﬁg rxrnhhle S eorflod E}J :Eon Q re:rge ne c?ulcrr%rnst eroe]; htoptﬁe AnQ ?G%EJ] 3l associated
erence ment 1 oned tabl es al'so
‘ﬂ@§?§$¢§ﬁmﬁﬁd§ﬁ§ﬂandlng of the text beIOM/but t he
tables are very limted exanples only as real world

'ﬁ\?\-lvllf &QQ{JF{H 331350@3 ec!l’lwg% tl[;QBpPin n%&%lch E‘JJQSUE %q WitfPthe $bﬁ9tr§ @c{ﬁg% or

nodes and transportati on, neans, otentia
REFP1 tp the firee casresprgipg tp %w asjasiated prigrods ia the é“t’:ﬁfr“&‘es(ha * ?frfgtwf time
didestis thele frior dr equeindithesr@roythé predasipiied Givd forthep@ansiodassstidtedtwith
i [ﬁédyterﬂglgtﬁo&ﬁont J?% fgle(ﬁ é’i§8£: Iﬁode ‘f&oc@temwﬁﬂ t%ectgmhqurdeﬁ\go@ t

record consists of erence to the node
V%“gFWdéH‘hHﬁami‘ﬁI‘F@"'a‘i"r“fc?fﬁP "ﬁﬁ'itf' %@ﬁﬁ'ﬁ"tﬁ?’é“"f‘ f"ﬁ%%‘"?ﬁ's ‘i“’H“é to or after
thé Bietcorrevifoadingao the dnmsssocidtaitwith puried ass adeciated @8h th prajeterowihed
Q&ti&nﬁ@th&gltow&&’ass@mﬁg %whg‘%&t JB&%%I‘% a re?er&@ CT cH&Et%jt n‘ﬂJLQOr or

to contaln ref erence and arrival
W‘"’Mé’ theppserinird pest rufy henthepbicst if it subiefdeVi sit record i s
updat ed when the transportati on neans | eaves the node
by way 20 of exanple refer to Table TM. Each
transportation neans maintains a |list of nodeVisit
records representing the nodes they have visited over
the course of their tine in the network.
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25Each node maintains nmultiple sets of "Departure
Qpportunities" that represent the |atest possible tine
that a transportati on nmeans could have |eft every

ot her node on the network and still reached that

arrival node by the arrival tine. One set of Departure
OMRPIoboriiakd s s recorded by the node for e¥phvesuoossz
transportation neans' arrival tine at the node thus
providing nmultiple sets of Lpformation which are

mai nt ai ned for the duration™of network operation. 30
Thetpporck copéroartd lpnimiloly aldped puarigid Sesquery wtiae ere caitdrated if thaobject

wasspraaénefoﬁa@m.rx JOMRA bﬁecru;rmgs&mxdugqs to &au.e &n@gm%esm @ offen),
o ep s AT Bl P 8¢ PP e ot R B us e

periog ntiedicrtisscand partepftiedfsalgmeny ar chi ve hi st ori cal dat a
when it can be determ ned that such data does not

T[xe Aol%wm&ttext can anab Feglt eags:ist t%é'l grga?on of %’ comlputer 8roarena fo ger(? rrlnv 8 d:ncélo#s

d@@tbed atbeverﬁdxre Fetnasiuprd ép thqﬁexabeéwdwe bfeo crggigsisodescribg catay svesig|end
filbtdhy/ahd Steirive @R mhypldpply & aby fifdre mv\a’@:cm of the functions as those terms are not

0 1o W b el B BP0 AR el %gu.ﬁe 138 BRLA L e

wﬁmqf Byt onejemiodimsptof the mEm"yReﬁr% 9 'h%eabP‘fegﬁgthdttaa{Ef it also
aS¥R AR Sndafkhiding 51 thd texBbelb®hat thd thtdes sre tenOlimilbpamiies oty as reat world
e%ﬂe‘nty mklade% #t&?thm%[:elﬁss n@ﬁfg 9:1:1@5@191 %P hangdgﬁat:on means, and

transportatio eava e to the arrival
Ppierally “A‘"Pf@\ﬂf%ﬁ?art ure Opport unities record consisting

of the |atest departure times for each node is created

Abs¥ afite r2Brd P’%@cl\!isﬂ ‘ﬁs ugeﬁ f r@c%fd'eVe@_J traﬁkggﬁtionmﬁ{sevwﬁttm&?node on the

rture times
Efﬁsﬁawm% e fgmgggfg Felect t'ﬂﬁ%‘f’f"ﬁ 6 Y Pt vpisdapese
asmd ardriepartyys timgs eftheMisityWhea e tamelodatiDemesnt amives a0pRrde endrinetivery, a
nb&VRH Ficdcrd)lﬁ anHﬁctEth@popJ =) t@@’WalDﬂlﬂ addt RleRndRRvaNinke | THS .
dasiﬁure ?me! in the Iéoedrkfl.s‘lt recglirg]:l 1seu crla?eg \\7‘31_ n%he trat Eo%t%m% em%an?i‘eavpe(?ehnoée%y gfay
OFF"aﬂﬁmfettaﬂ'i'béﬁrTMreans departs a node a dupl i cate of
t he departure node's nost recent 10Departure

E%H%xs% ur{' 41%\' eeéri P]‘Igl tﬁms %llsts'of %dg@g %c\érdg lreﬁ%snlglké t%%_;#?ldéé they have visited

assoc ranspor
%@ﬁEFT“EFFéftﬁ“ﬁ‘E'ef"d'?e“ftW@k‘node of departure within the
duplicated Departure Opportunities record is updated

éa& n%@er}ﬁa@dta%s Hﬂﬁpl& Lell%r ‘He;iggtﬁrg 6&%”5:1%5; glﬁt rteg?gent the !atest possﬂ)le time that

transrgortatlon nean L'l cat e parture
{igimepns §°u}dé*e@r'f& epegy qthgpppds @é'afy*ﬂft"afk%’ 53‘%@’813‘1 dgfpirgfival node
Wtﬁehrr‘beh émé. I0ane b DbaittirODpphre@ines is exied yheinvd!for @@geransportation
rﬂé%hmytﬁl{e a@tﬂe &E’J tﬁlﬁﬁ)rtx@i@lﬁ\?&lﬁﬁ&l&@ﬁ gﬁrtfmgt}%n thEhSaIA rQaQrﬁglr!e@Qr the
Naode timg of entry are recorded along with a
ST ?f’é“@’ B8 obj ect itsel f. Wien an object exits
the network, the object's entry record is updated to

IUMr%@raﬁoh Qor ik PRpoRdd qfciaﬁ Q@llteéti@rﬂs prdiedsy o ox@:f a Bed ;Iemodosfay thé Ffours of §

Predt PR B b P CRE oA o 47 DR Ry Fppered rovie
1edNoige) aroémpipyédito athivm fistwiicelata whes fitganda deernied thabsughjatadees not

ﬂeEt%?cJ atly o@e@%h&ntlﬁutfﬂﬁ%e%&t&orﬁ APle pgﬁglé‘f o grﬁdi’&glyfegﬁ‘deélﬁ}ﬁhwed data
ect’s) arture D scover ect Traversal

for
1”é P éf’\/edF’R"t UPRIB BiEPHBIARYSH aéﬂ??é“tdféf’ above.

These include a Node record (902), a hbdeVisit record
(904), and Transport Mean record (906) and and Entry
Visit record (908). The dotted lines indicate

rel ati onshi ps between the various objects. 25The node
record (902) includes a node identifier and the |atest
departure opportunities (a set of tines indicating the
| atest possible tine that an object could have
departed each other node in the network and arrived at
the node). A node visit record (904) includes a node
record (902), and an arrival time and departure tine.
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30(908) includes an entry identifier, an entry node,
exit node, entry tine, and exit tine. The entry visit
may al so be considered to be one enbodi nent of a
journey history for an object. Tenets which describe

t he above approach and that are depicted in Fig. 9 are
Py bifidds e OW. 35 The set of latest possiGlcgayznsmouss:
departure tines ("Departure Qpportunities") fromevery
node on the network are storgd for every
transportati on neans' arriv at every network node.

- HadHod@spartatiodeah 1Sy riiihBiahd ARG owUR DBk O0E8BRicR cordB@a tinid ke

tQ%Pc%&oH Q‘n'einls fmivethtG nLJe E[%Qt%f' lgt.%g'tu(e\ﬁpwrfdﬂllés}(ha! aﬁ‘e assoc:ated with the
assocl ations are uysed IS stored “6‘%{? or .on

an
RS PCLiptfon gieang is Hﬂ%‘ﬁ&ﬁ“f"’é"t‘f’ B awéwge §'¥‘t’ Perrdynrrg tins
chrsating ke litésedepeetinatimis. for(each nada Spo#ttddty oom baleH nEhe arRdhede, where

tﬁo@e & #agM'E ﬁmelgx-e déwn %’pf'ﬂg Ir“\ru% t%maoH meznks @ﬁepﬁﬁiﬁe @;@%ﬁg record

r on nodes est
R o e g e G P BRAEIA)) hetacen e PORP P
Qppgrinnitics eecasdis therf re@eb@astth»ﬂ@esitsvtn‘é@epastmmedesmr thiy artiyagnode.
arriving transportation nmeans Node Visit]. Refer to

i ect, entr
Rt L R e S LS
Repatumg ﬁ’enortw'ewefﬂhd ig ﬁt@ctb'toow'étﬁctmewﬁee wish mmw%nﬁwt regrs, The
defRireGhe fAtRinbde.of BpdrRFe within bk BUphicd ﬂxé'pam&rmbparaiamesm&d is updated

tg ?oolntf'nﬁ We P rgi (’}%S %rrtdr(p ttor tgerlragslfl)% mr}lemséangé'he ﬁ%sfed d%];;]wat? H%%aorg.ll rent
Qppatpitng &refd i %@F?%W F‘%ﬁ‘?cﬁfeﬁﬂtﬂ] fberfrassaora@o'trvarpsr syt etaal aode
response to a query. 15 Transport Means Arrival All

\Fﬁﬁﬁ&w‘ﬁbﬁ‘ecﬁ[eh@i’é 3. e hlhwdli Q?B&E&‘{ﬁ&le PR P E}lug e Fecdrel 915:% with a

are 1nit I se zéro (or a ue representing
TefprrRe 19 e ghigst ik “f*‘f”h‘l? opjipet f’%‘f%ﬂ“f ‘f“*F“@f" 'B‘a?ba")’t Stspt'vdmim “th“‘“’d to
ikeluge thé.@':ﬂ&:l:ﬂb@t@ (Nie) df kbxatvwe [irotentgfrecid oamibg SmiganstigyaRnt record is
creRikdAb Feefld 89&5&&%%&%&1&&% oG of Q@L]o let‘l Qﬁ:f‘erence to the object itself.
transportation neans Arrival Event 1I000. We being
processing the arrival of a transportation neans at .
Fi) @ gepicE pample ldgta gueturesdor &bipatsp for RapartuNdlin¥ieryiand gbesd rager(al of the
devofk Qi e Fibbd B sbind/Rlail MRS TRE incBida TidabR e (96, ralms@elws(t %@&&0904)

th
aﬁ??ﬁav A “““5? ég‘gﬂ %{‘? F’gjr#\lﬁggsﬁéec‘('% 9581%3&? °“§3e/%"r¢ i ‘5‘{}°é"t°ﬁ°'ad%"5h'ps
b@ﬁ'feﬂsheﬁﬁwsqbﬁ?!%nt set of departure opportunities
(1008), duplicate transportation neans (0's set of

. 1‘%@9 Fe%rue(n@s)géau[ey {‘ rllo%els !Sentuger an 9% Ia%g%epm%i{rgﬁfprggges? ns)et' o?times

rece

lt"i'céﬁ'@ﬁ‘@ tefesitPpsile ﬁ@aﬁst ag eiJJ*’§t celtkbhaw!araée# egehothsif nogrdHilp Fefrrogk an
dnfvedDdt thelfiidé)i & Bodé Hioklrddord (P4 iadlddys awedeSdcor 0PN hrethival time and

ﬂx%Per‘e ﬁ.?é g té:%%or&'fion%%mFeﬁo% ﬁos?%%& H&b%.%ﬁi d rﬁbalg%‘iﬁ ifle ] tisPof

ure opport sets
’Qﬁ'ﬂi'sﬁ@("‘(di Wb x)ecordpr&@ef Q@ﬁ the Jatest fi%iartuéeg)g%pqnsch aﬁ@ of times). An entry visit
(P08} melniad an @MrySdehd b kitenfrododQ editabde S ent) tHi@0ane Exjt titie Olhe &y visit may

also be considered to be one embodiment of a journey history for an object.

Tenets which describe the above approach and that are depicted in Fig. 9 are provided below.

* The set of latest possible departure times (“Departure QOpportunities™) from every node on the

network are stored for every transportation means’ arrival at every network node. [Node],
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30 Fig. 11 depicts a flowhart of processing steps
required to performthe recordal of the Merger of
Departure Qpportunities (1100) as part of
transportation neans arrival processing described
previously. At (1102) we begin the nerge of departure
ies. W have inputs d and e whic 1 d
tgﬂﬁéhﬁgﬁ%llcated set of Departure Cpportug???ggﬁﬁgﬁﬁ
arriving transportation neagg and the nost recent
Departure 35Cpportunities stored for arrival node
respectively. Then for each node (u) within the system

(NetHBLK cfﬁpolt%&es Lrsﬁznséoﬁe&%nan; @o(cfae,ax@a),é Bedaf dard Shiy iRy

recen

200%@0@2’&@5@*73%98‘8‘%98‘2’"% wa'aéfbvassf ta? i
for tradgertaiehmend]. R&Prtd Figuwoe 2d) (1108). O herw se check

if there are nore nodes to process (1110) If yes
return to st§§E1106 ot herw se end % éﬁ o]
derpi Rapartuge Grpostieitica e vesipted e reha gt "éB’é“‘ Gl é‘&“ 'E"Es‘*' €
per f @pdifuik KiResrecdat bhethe apival dade with 3ha Sqb off demttirotimes Bssoviatid with the
dep ( Feu@gi N processi ng
depar B B O T A e PV have
inputs n and t, which correspond to the node from

V\'hl CBb eclE %lp SBB :Iltqtmleé)ﬂd [EEH%QIE Ulld%c ﬁ‘pégogde&]ﬂr @qunélﬁﬁ in conjunction

t ranspor artin rom node

r espEtthasy 59 DeRé‘Ef?)?QP%é‘ﬁ'&%‘ {QPFE ‘thﬁeff’rg o ¥iguss 415804 ]3? i on
means (fi's NodeVisit record (1204). Next retrieve the
'ﬂh@t&ﬁ&mgsdgm&g%&gﬂ%ra{ i%teoné)%g&ﬁ%&fttﬂe%th&f &E&s@@ qﬁ'cc{oﬂl)and

store arting transporfation nea t)
RoNDES RSSO RIS % P SPOROBAIER) 1
10transportation nmeans (t)'s set of departure

-ﬂgﬁgﬁ@@gﬁkh&g (1210) and then end (1212). Figures 13a
13b respectively depict flowharts of the

,?E ¢ es 2 I rE% i i t l? L %E rt(n?iﬁles Leﬁorp nf?gimdttpﬁroqu aQ;QlLe TEFG;SEVMT% a

vent s J ourn
tmbpfa@ e naﬁofémﬂrsyda@wrﬁefaas Edf aipesa i Y B s peavied
18 $édrfomEMEBIordaISs ME iratpodhtivd hdansAniablvee 1 0005 W¢ hiag eratessing dw errival
?)é Ergnsp%ytﬁﬂ m@aﬁfa@ %Ogt ?‘@tl)\/\@rgalaa 4 &?uﬁ@ﬁ&leﬂgl rBoid- (v)%malﬁlﬁhwal Node

oac arie
Qﬁb‘}“ég‘f‘ ‘{fé‘“}lfé(lf)%aﬁ'g Hﬁ? ) é@g%ﬁéwgﬂlgﬁ 5?‘{@? P t8ﬁ1 ﬁ,%lélﬂ%transportatlon
mdabd () Neat revadveuprik(np amostreceior of ddgartare ormertuaities 4G 8) duplisate f

'Jr:ﬂgpgt”ca%&; r{lé%st(tl?s £@Q@Ep@§xr§ &p&ﬁﬁh@ (10{0RER mef3E hdde @b Smbsh@dent
occur w

e
feg%@fppggﬁﬁltﬁynwr?ﬁpog?ﬂggwa%{ b lcﬁteggrix o0t aﬁu ?pgﬁu}(mes(miz)
Fieatlp melstrowpdaidibpigan seesf dipjrawstoppopunitzgin GQCMID 6 Hst af’nidpafq;rﬁe

By s¥is §10149and Gkn QA é«@%ﬁnwjourney hi story (1304) and
&Egn gﬁds 1%3 flPcheSS|ng obj ect exit (1312

ncl ude ; oot sif . 0¥ tory exists
PR ESs e‘f‘éﬁ %gnf%f" o Tl RO Vol O
eX|st|n journey history record wth
Figy}1 (iﬂ%g)ﬂowqh?rt Broce&slur@ e reghzaad {orFertfcing Iﬂﬁc éeéor%{zv% é%k?v!le Cﬁtjr of
DeeourdOpportunitiesi(El 08has partm@tragtppn@@@n n]_@(s@gq@ )Jrochq:qg dpsprg}:ed prevtously
Hpﬁ fhfuwd lﬁ%ﬁ BEYerkY oF idphrre o%ﬁoﬁﬁrﬁleWWJha\tehﬂE&s diihd e knﬁﬁlﬂioh&ﬂond to the

P 5 108 mclvs BEPE B T B R M el Mot o P e oy perare
Objostatitiegnéredforcoivhldods exgpertively. Ewek fonggeh nbdedwmtbm thy sysiom Knsiwprk)
I'(’f 154 REir a@ﬁ%l‘t&g Sind 19{3) s BBre Rl hhn WepaRttE G in (IPQ! iﬁég fr fyyﬁs

hen retrieve nost recent journey history ( or the
enterlng object (0). Then ask if exit data is already
recorded for existing journey history (h). If no, then
update journey history (h) with time of entry (t) as
exit time (leaving exit |ocation as 30"unknown").
Finally, for all of the previous cases proceed to
create a jouney history for the entering object (0)
containing the entry location (n) and tine of
detection (t).
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I n anot her exanpl e processing an object exit event

could include first testing if an existing journey

hi story exists for the exiting object (o). If yes,
retrieve nost recent journey history (h) for the

exiting 350bject (0) and ask if exit data is already
f%&ﬁ%ﬂﬁﬂnEOf exi sting journey history (11) c%@uﬁﬁﬁlwﬁf

t he 'answer” to the first question was no, t RER &y eate a
new journey history (h) for _the object (o) Then for

all cases update WO 2009/0@%241PCT/AU2908/000982 27

ch) WépaaYe tlmessrqw b Iﬂ'n)(e)\MtJ @ PRFLOhEVisEhedk Faidtelaortfro@Kioprocess

(ﬂ @,[It)fesrem((nt 1“36 I?herwnsee?]dglﬁ anpl es, the journey

Torect art of the detection tine
peri od and the end of the detection tinme period rather

Figh Blepidisel flodcHl@ bigRdcésainy stebi‘f@quﬁe’ﬂ%e&’&rﬁitﬂeaé’mlﬂﬂ bf tRdtafisporatival
e%(nls tde ':':1 ure ev%nhpr?c\il-q% &I Z g&%cles aél'%xjg &t tﬁ &'{afln}n(ﬁ@;ds 9902) We

esc ana
hb‘i"*@t?l‘}é%@g t paiclrgrrespemd m‘@\m@&@w F%%?Pd'é"&md‘aia&‘ it gepasting py the
R pdditot GbMis ARGk defaRing PO hodt § resPecHRBNReco ) ddpaturenithe Wi tialspatadon

n%%gs p@! I?odgf 1318‘9&”&% &bﬁ%&:ﬁg‘gﬁée tht;.l‘ Qt-gs!? Cet Mdg‘dahurg Wuhhés |frt3r){ node (n)

unctional'lt rm nes her or not
apdsipeq Hthdeppipe Pl inears g HARR: NW gwdeféaep%rmf?dme Ff’éf“’é’a(“) in
tRGpkeie dde Q) Sspetdepired opronmdiedld Bdindhémendil2 IRnowl edge
of where and when the object entered and/or exited the
network, assisted b unmul ated relating to .
Rt S B SR P R RSN PR EA PP T R the obie
En@t (ABOKExit (58D rente kadliph. dgjowndey gcledes @enthyamett ssbeiayd withan object, an

eXit &Extt asEtﬁﬂt%c!l Died dnt)yec%elémtyléﬁmédt %ﬂlafls&c%teh Qth M6l Rme obhest. $ukh an
OS S

%%384 $l \ésd’orﬁdf&'éety%]f TG%SHIg thé:{)an g%fct bej 61# tra apO{t?] A y:‘r]r%t}s o@tatlgn m%ans within a
netwelRs <34 ba tongiderpd asTy cangiiate p%fftercst 'h@ TPRAIiI0 PR OAMOTR nEfdenty thagocour
vithid@he helwdorRO IS it possible for a given object to have
visited a specified node at a specified tinme or during
a specified period if the object joined the network at
BrRseraingebigst eptry 303 beging chith freafienof 2 Jopraey HS oS ToRT AP Ehe qbicet IO,
Todatit ankiithe ofhirgin 2 dDpfamtes juErdy sl Bo4yans itkeehds( | P)ERrbdeésing]
%«q %mﬁ%tlmgl[}deg eeﬁg 1}_ Ln Bgigtql Lulutq%l h?s%»ry mu%g1 %opme &kﬂjng%ét (ﬁ:}qkbl l‘# yes,

een present entire
rau?vawsaw Jqqmev Bistqry morf with W‘mﬁ’gwb‘? g 3 %Hf "a °§‘iﬂ\9 é‘H’ ndfsfiggapew
jbudnelp eevaed withi thel egigitk dbje@B(PII6Y BibaliprpdarepmrseyAisghyrrecog witlhéme and

|99&ﬁg¥g§lbgygﬁ%¥ngﬁy n node X at tine Tl and node Y
at tine & Wi ch objects coul d have utilised

transportatlon nmeans Z between tinme Tl and tinme T2?
Usinntp! thive paesseordeogdbisi Kot exdmpleprdcesging abjebt eatsy cawld eegia frpdsking if
éi@tir@kjﬂuﬁagﬁ hiddrPkRls ltdr B editdriRERERAAS. (Nres, kiRn ROFR sl¥dFccbrd[dumey history
(h) for the entering object (o). Then ask if exit data is already recorded for existing journey history (h). If
no, then update journey history (h) with time of entry (t) as exit time (leaving exit location as
“unknown’), Finally, for all of the previous cases proceed to create a journey history for the entering

object (o) containing the entry location (n) and time of detection (1),

In another example processing an object exit event could include first testing if an existing journey
history exists for the exiting object (o). If yes, retrieve most recent journey history (h) for the exiting
object (o) and ask if exit data is already recorded for existing journey history (h). If yes, or the answer to

the first question was tio, then create a new journey history {h) for the object (o). Then for all cases update
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travel many different paths to reach its destination.
Di sregardi ng any path sequences that require a
35reversal of direction during its journey, the
exanpl e network allows four different path sequences
to be taken: (NI, N2, 113, Na, Ns, N13, N13 {N1, N2,

, Nlo, N5, N12, Ni3 }, (N

k@’ ’R@’“"%ﬁ) VO 2009/ 003241PCT/ Auzooslooog%'é %‘kﬁ’l‘"i%’
N131, and { Ni, N2, N3, N,_Ns, Nis, NS, N11, N13}.

Usi ng data gat her ed from ac?7ual transportati on neans'
jolum@M@tosAh)Swithinbda () ad 1tion ©f kR Erd tiwk (i | udi ng arrival and
departure tines of each transportation means at and
fromeach node), a feasibility query can 5determ

Inthecabeve pxagaplesn e Joprney istery e dastors thetart af thy ds*é%ﬁw'b‘tﬁ'ﬂée't"dtad the
efddi@¥ e deteStioh @ale Seriyd rixbel haOjist b Bfectiva tine (akd sivhitahforentnyhe@d exit times).
avai l able tine given by the object's arrival at node

NI and/or exit fromnode N 3. 3 obal Inputs hy way of

ﬁﬁ“&"“l ofithe tperifispHion drsrribescthe; kg FergiBility apsnind gelviispr egsfes using the

pRdasly bk@ddd dpasklatiize dbjetemd fringprtaise myandtpel@ing mittihenetwork of
el Whds.s cal cul ated for every 10transportation neans
arrival o every node. History of node visits for

each transportati on nmeans on the network. Node or

The GisicHeasibiliat Query fumetionality deterchirtes wigthprangpeit isffeasiti¢ foran object to have
viched § hekGilted ROE %@Jemﬁ Elﬂ@s'b%@d Jﬁ%ﬂ BnoRdgelol WRJe-and WildBthe object

and/ or _exit no
RS e e SR PRI AR G et
m@veeeytdiswryivgthin he ngwslset  of | nput obj ects that could
have possi bly been present at the node or on the
Sorlz‘tea er;;grpp? qtuer%ph m”ﬁ.%%? thgtlts eas: th}/ gS %eélm?cglﬁlélﬁgc?l?dgf: ];Ined
I\/leans InC| dent Query ZOG ven a transportation neans
artd Bitpestile f9et 8iv5a obideHe hape wirehbipecifier pide ie ARSI s ferwork at
Quernpdd 4 &GOy Thsnd thtHeattedatk atmodeiYOu tirdledT2Per mi t s
identification of each object that coul d have cone
into contact wiith the specified transportation nea
Wit his § pespie fopien pRigsttp Pfﬁ%‘"ﬁ@i‘ ? erifish P‘rdﬁﬁ a sRseified tmg oy ‘ﬁ%‘gﬁ a
Wi t hiperifiel periadilf tve 6tiect jbiheg thkAetivbrk atbde Atatimed | fahddunieKi gt hetwork at
(140Q). L hR§oTr ansportati on Means Incident Query. The
Transportation 25Means I ncident Query (referred to as
Transport Means Incident Query in 1402) has inputs v
f or Whieh éhjcatmepldhivatisied a speefird noda hetwden tirpssT Itand toredl23 f or
start and end tinmes of the incident. The al gorithm
cycles (1412, 1406) through each node éﬁ visite _i;l Ff%?
t ran¥Bish ehigets enyidiarg feen prosent ahagpeeiied ode forke etire fugatipn T tp k2
(ta) at node (n) is not after end of incident (t2) (ie

t a- <Is }ssrglt]: 409? %wcn%%]gct fofhaJe Uﬁw@b‘?ﬁé&ﬁ&r&éﬁo‘ﬁ nkéngg d!(rﬁ':g the a:%ect s journey

nod e IS No ore st of he 1 nci dent

(ie b GS“-"°E'?’}"at(“I’&@Bi“dt’WéHa&%ﬂ‘eszf he Soft time |nci dent
Query, which is

s  Which objects could have utilised transportation means Z between time T1 and time T2?

Using the network depicted in Figure | as an example, an object travelling from node N, to node Ny; can
travel many different paths to reach its destination. Disregarding any path sequences that require a
reversal of direction during its journey, the example network allows four different path sequences fo be
taken: {Ny, Ny, N3, Ny, Ng, Niz, Nis}, (N, Ny, Ng, Nq, Ng, No, Nyg Ns, Nig, Nis}, {Ni, Na, Ne, No, Ny, No,
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30di scussed bel ow, for node (n) and node visit tines
(ta) and (td) (1410). The soft tinme query is used to
deternmi ne the subset of objects that could have
reached node (n) during visit times (ta, td). If
however the arrival tine was after the end of the

I G r the tinme of departure was befo

wﬂﬁ%ﬁﬁ dent check if there are nore noEJI’ETSJ\%%Ogﬁjw%2
process (1412, 1406) otherw se end (1414). WO

2009/ 003241PCT/ AU2008/ 0009828 29 The steps discl osed in

NG, ohe { R, NE RS N3 NTBENRQING, i glet er m ne t he subset of
bj ects that could have feasibly been present at a

U§19 tﬁlaf tl?e%d lﬁ-Q,ﬁ' «g!ﬁﬂian Qr?aagn 8t];zw ngtfnﬁ@ne ﬁe‘:l.l}drﬂ%bw.?g arrival

ase on_the ect’'s
a@rs'enayur%\ws afreafélmspwm “’F‘t’;‘s i‘ﬁ‘é’ ﬁﬁ@te%e f‘?("e)aﬁfi"stbﬂ’@' ‘wew ean
dét@mipeeiethorar had &t avhd pos3ibleddr 2 giaied foee v{siNddeIipde ob tha detwdnie
w%ﬁﬁ Q;V&li %ﬁtﬁé &Qﬁyc‘fhpéxb ct@%ﬂﬁﬁ%ﬂ-ﬁ%&ﬂ AR exlitl i n&@\(@ been
gat ere ranspor ation neans arrivals at nodes on
the network. The steps works backwards in tine using
Gkl @Rplits m&sbtﬂxﬂnmﬁepmeirﬁmﬁmm imgslet 0 determine if a
particul ar object's journey could be at or have been
ate tlhieofflodepossiblel dajawretihes flom pvay node én the nevodkf cateideed for every
|nC|tggsggna;{g;,qnenglapig4;gJeemrym for exanple be a fire at a
depot. and qe and | oss occurs to multiple packages
suchHigtpRsef "e??éfgf U GrrspREatop BRS ¢ YAy et furt her
exanmpddeoritranshdmetiot @iees, Ahd tirteirag: b inteestitidéidtatredetisfseatipn memt and
in thgynetwork between certain times or determning if
they could be at a certain node between certain tines.
Iy FT‘kj entry gndion B4 PP ARHHRT RS CF E‘F'é?bjeﬁ‘é Uiy haee and
13b and associ ated description in the specification)
T:!'lgtq_ﬁﬁﬁff !;ub}eﬁaﬁvm's tﬁé’s@ﬁb@t o@ﬁxp@ﬁbj&t@ibﬁ‘é&ukﬂﬁbg phssibly b@éﬁ'pfese@tr a! the node

o%?eémsg%tﬁﬁwﬁ g&?mﬁ I{lt%rFSt petvff%yeclfﬁ%cp lélnr eé/tl (Jg%:ll'hg o{:{lr{{sres
rel evant to the incident are drawn. If an object is

not recorded as having entered or exited the network
Tranerigtion Yieansfpgidepf ey der ed as a candidate. In a

i LBy ¢ S el droponntttEn AR ooty o o
depigted iroffig. t heermmitsadeniifiantiomefdach pifert tttah@u@ Heye qripentegontpgs with the
shABetRRdportaléd meaR withih Sk spaafics Gk Rgodduridgemsijdatrey ibhiraitnstwork.
to consider is achieved by (1522) specifying the

I nci dent node (n) and obtaining fromthe records, the

l§%1t4 1lézlgtra9? P ﬁorv\}a 49@2;9&1% 'H'g}llsﬁol'tﬁfgn ‘dt].a)ns *’la@e'ﬁt @Iel% e ?Qﬁsgcﬁguon

rior to

Wn%lwew&wrj@ﬁfﬂetﬂ forpi Trpmspoyt Megas F’F"‘%ﬂ‘l QEB@I ‘f‘ 14 *aw"%ﬁj"é‘iff*‘e
ttaSsp&&ﬁthﬂc&Ts exld tithek 11 ahdd For jtothndiany tidds of hSBddent Theelgorihradycles

?ZM X Tgégfchmﬁ% (Iﬁ Ugﬂeg @ tﬁﬁshor[a@on%ln{s (J) E‘ﬁoﬂ Gt (ML! time (ta) at
e TBtER i oo G e Bi i) {1¢46). apegf tb"e‘*”?ﬂ“é’“f‘ﬂ‘“e“‘gf‘di"i‘(’ s
itok BeRore(theljart of thet iivient (L) (Bedt= () TBEH Jhet dad the Séfetamel Iycidedt Query, which is
aams?eq beld fd;l Ride &) mnside d@st fines @ arldf(tdf QB P PRASH firke duSy & 1dd@ro
e iiner SR P e g g sy P o
sreaDindads ffiorthg codiofieyncidert &riikGine oftdamnure Watbefpro the sarofthe ingident
91@&1‘# tﬁi?eta% n(ogarno@:g ﬁ:%?o@&?(lﬂtz, lhmotherwise end (1414).

Fig. |5 depicts a Flowchart for a Soft-time Incident Query1500.
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incident (1548). If yes and an entry is recorded for
journey j then processing continues at 1550 as

di scussed bel ow. 35 WD 200911103241PCT/ AU2008/ 000982
30 Departure Qpportunities (d) for node (x) for
arrival tinmes closest to but less that than tinme (t.)
(1532). This opens up the possibility that

t ¥ 13@& of a journey, arrived earlier E{i?&g{m{“\%&gz
left on a transportation nmeans with sufficient tine to

have reached the exit node Before the end time (t2) of
t he incident (1534) I f no departure exists (1538)

T{"%s?cgiﬁs%losde in egt 0 ers mﬁtl; dt hc%t e:iarﬂpeestscft e OHO)JQ(% %11: gouH%L\mgeaSIbly

portu
besen P'Ff’&@ta* atsne'r!ﬁpb@eﬁiebq lgsation nfenb‘fm Hgte m*em(fqddrldf'\t Eﬁﬁ‘PCh Brged only

oﬁ thy o@d&ﬁenﬁwdh/& ekioting: teuht Svwetk dﬂﬂﬁelf}bdp&ﬁie ldcarioh SR Mbse till@ (Nodes),

to? t%st Ec}%;ﬁ%’ (?em(‘tgl)e gﬂ:lﬂgs%l%} have éch!rQﬁ %llaﬁs a%og Q'lle%ng)%rnveaif at |

n&criter
"ei‘@f)‘%i‘ﬁ'!eé'efwaéfore t he inci dent t| me 10(t1), they are not
a candi date (1540), but where that is not possible,

Tﬁ’lps?%p\%ﬁs ch?&erg i tlﬁg]ﬁ{ngﬁ&st hcgﬁblé &a@tﬁlte tlﬁ&§§ﬂeg n%neqm&%

i nci dent
opigabajpyrneycpuid beat of havh ""F'e?i the pode f’ﬂ?—}e’%“é‘f“"ﬂﬁ“ ﬂ@ﬁéf 'P’U’P‘"éde“t At The
infP mbyUfd ekingle be b Firewd ddapot fué daege 0d lodeparns toumudtiple packages such that

tl%? B4 3&‘69 laldiBey. & G& REAS Q’xafnﬂé s H@ ﬁeténnﬁhfé@marmast@obwc& fost in the

I at el rlortOOJe II:P {ﬁ?‘é m& ks,
“E‘t"&'j‘ bﬂt“i‘*ﬂiﬁ‘a‘“ Hrmes PHsteEY, g‘f‘é"ﬁt‘:""l 4 “Wri‘éf‘ﬁlé‘ﬁ“ ‘P”%e" ""s“ §
entry record (1546). If not, that object and journey
m fs.g aytaenﬁarhe;@b trsfer@m@eel Ra3hk @b &.ae.%cci@a Bosdi &ﬁh&) the slpéclfcatmn}

ere | s an ecor.d r
AT P SRR SR LT ot By ST ot paubelT (ot e
Systen) Joprseydrtistant @ EROIrorhvhidh candidites cdleving togfe finsident Hedremal‘f ot Obleﬂ is
rlof YecoldEtCds BRI edtdrddi®r midlmet(vtari%)mn f i adt cobfieedtas 4 @ndiiate. 1R Soft-

C azlij den?ﬁ) ﬁ%@éﬁf‘)‘i C|u mEl a%s t‘ﬁr‘gg &%‘lag de)% lr(c‘b):nt "u??ﬂ r(‘tqtthe Itgr{‘w of the

candi but on
1PF@%?¥'aEdé§X‘h°(31‘5%°f&ét“@FW nes that the entry node |s t he
same as the incident node (i) (1548). 25 If not, the

+h@¥§ﬁ%nm%§k’ gLsﬁile %s ?Iongcgp§£cﬁ1fé€c§ {I 92)2) ép&.tﬂﬁgtt%%&&%de (n)

Bhpheitne gty “ﬁ%réﬁe 7w Pér&mtfhepppmt’eréﬂfha'rf&dé°°m o th incidet
rod&xB)Ghmediately priod th thé éne bf theCatliddnttiat ((Hhave occurred (1558)
(i.e. there is no such departure or td <t,) then that
gbject is not a 30candidate. |f that hs the ca ? thlg
%m BT iU e U8 R O (- yoasyode *rffé’S‘% Bgyect o
dx the eqpesk) ebtaini(1516) thaddde 0dofl @othatjtion  fhetesit &rered onsi der ed
(1560) and the set of candi dat es has been determ ned

1@3&?&3 time (t,) i be%%gt‘e stgrst’ %rﬁe:,l' F Fc-)r the inci ?( 1 92%9t%esnzciearly that object is not a
candidate.

If the opposite is true then, we determine if the exit node (x) the same as the incident node (i) (1530). If
YES and no entry is recorded for journey j {1546}, then that journey is a candidate for presence at the

incident (1548). If yes and an entry is recorded for journey j then processing continues at 1550 as
discussed below.

If the opposite is true, then if the exit node (x) is not the same as the incident node (i}. We obtain the
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31 their entry into the network will now be

i dentifiable. For an obj ect such as parcel s that
are, at the tine of the query, still in the network,
but may have concei vably been at the incident node (i)
between the incident start and end tine, they may yet
b ed and, over tinme, can clearly

Qw??ﬁ%@%%f but remai n candi dates unti | thgﬁnmum?¥ym%z
case. Rigid-tinme Incident ﬁ%ﬁry Thi s al gorithm

provi des a nethod to deterntne the subset of objects
Depatire OpjstthitR Ao @(x ) I5raf R tim@lclotsisOCleds thathan Aine Cle Nb32).

ﬂhgs&w gcha g&gﬁitglh)n nte%gje& hé s &@au 5?05}9431 %@L(g%ﬂwu&ul RR orﬁaf

as

tralﬁp%fettm §’°*’é‘ﬁ’f"|‘*§ﬁ“@ﬁ'&‘7‘ e B repeedtte °6‘h“°(j?\kfﬁ’é°)‘h°a”ﬁ‘a Bkt B
it Y153 A no Hep@xrd existo (1638) fheroa db he coratenthe jopragnfartibrhe set

of | atest possible departure tines that have been
assocjated with the transPortation means' arrivals ?t
Uite e Dot porpifies (4 1t ismaetble fossiac ety e dfmp piulersdors ) from
nbdegi) thdrGrovid haksallowaikheabiels toirractt themsit wge befprd QY(EWD). possi bl e
departure times to 15determne if a particular

Ib$£ nmtlgr} fé OhlilcF-l gpjgcfs%gulf%lgﬁeg?q\t/ tcr t%(r%tr;ﬁgp tﬁﬁ?ﬂ?%&%be}og Hg inlelige(:rixte time
(Ohtgnate nptaicmgidithi@ 549) be eherothat Gbpt@essisle,(ﬂiemw ket isfvehether thk latest
pbdfBle UephrRM (R Yebhfole (AL wERineRhd hdi@ndtie (198t node for the
entire duration. The rigid tinme incident query begins

at (1610) with inputs (i) being the incident node and

I yeprben replake tharset op dppiruziepivtinitigs @rvdth S gpt of depatiureergioriupities grapided
fhrl tKERRidErR Sdae GlimMediayely plibfio SHjRIsYepayid s dollr (U1, t he
journeys to process (1650). For a given journey we

first test if an exit is recorded for the journey (j

The geatyyst is whethsr thes ff #eptagggork 4@y IErgy. thatpbiget AnddSurey i St %‘%
cautertd dtendidlhte @%48). Ifthexe)is dncehtry raxnideicyte defa)ls df 16 By has fo bb leged
B3k, exit 0,0 is before the end of the incident the
journey is not a candidate so proceed to the 25next

node (1650). If not, check if the exit node is the
IStherntrpgme (ssbokoidcidh the pigebeis {Bei the nd GAR)incidprft tipeeript (ks Ge dbject
il ot Slafifiak @33 f or further processing and if no (1644)
obtain the set of departure opportunities (f) that

were recorded for exit node (x) imrediately prior to

If theentry tirge (BXis woxafter (G) oy stillibé argndfdatp, buvoply dfdhe ne eest (P4 determines
RRES bty Bodk is B8 sdHe askBPididebinBaelis @BAsnode (i) (td) that

woul d have still allowed the object to reach the exit
node §x) by tx(1646). If there is no such departure or

If ept, dhefagestfppssibly Emefideparuntibl i determainad festheinprs eate ) pod(tiglemymined it
BOIbREA chulihatedcHeS hbREided: a1 (dshe (1650), otherw se it

may be a candidate and we proceed to step (1622). At
&1622) cheek if a entry is recorded for journey 0).

If thatigenld nothays oggared S1FRI« there 5By wehdepagyre of thhy dhew figtapigeis not a
ARdidate] 1NMRat {shi@RAsk, iR oBjkddis becdriadas QbndidRe (1848).WOr K, so we
record the journey as a candi date present for the
entire duration of the incident (j &§&1636
%@meefoeszpevmugmepmmwee et gt gf °f°§*d%i?sﬂ1erbee"
dceised @is62).0f the incident (te > tl) (1626) then the
journey is not a candidate. Oherwise we first check
if the entry node is the sanme as the incident node
Tregtpy offlse ajeprithmp isja st piranidats pousneys by rbipcts- &n oy epbadmetfathere parcels arc
§atlagd6 dr.losh nbst bifike: cadtdhns WD EberedpSnd Bthosd dia ars BB wisSuntdaifiable and
i ncident node (1630), obtain the set of departure
opportunities(f)
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that were recorded for incident node (i) imediately
prior to the start of the incident (tl). Using (f)
extract the | atest possible tinme of departure from
node (e) (td) that would have still allowed the object
to reach the incident node (i) by (t1)(1632). If there

departure or td < te (ie depart By
9%25 {lry into system) (1634), the Jourﬁ‘é’g“ﬁ%@sﬁg 2a

candi date (1650), otherw se_ _record the journey as a
10candi date present for thel®entire duration of the
thiPGatrgRidhe pbtvork HB130Y be idmafidier enbodi nent of the Soft
Time Query In another enbodiment, a nethod for
determi ning the subset of the zerg _or nore

Forat ehiectarh aspappelithat At 2t ths tirps of e apjery; Sl il mpfarey %3?#44“? e
coneitlatly brav the @eifenarioda(i) peracke the mpilenegthri|awiead tirvsthept mag mep be
déhklm agd“' ?Jzﬂgne’flcap EIQ:Q? Le.ee'i:mnﬁk@ud bk bePin BAGIAL wlaD®h haRSad.Ne
st eps associating zero or nore sets of tines
wi th each node in the network wherein each set of
Rtgidmmchieﬂtqueﬁ a reference time and the | atest

0 Ietrretha n obj ect coldh arte
Tgf ﬁ%ﬂm ﬁ'(%oéldfsr? n{ﬁﬁ\g tﬂ g?t%?'n%(tﬁ %set ) Oblj guat c?u @ﬁvc becngre e%f:alga
siietifiedrinsfdent lpatien rtojie® for the entiROuminded duatiangl it nqidepdbetee %‘é t)
bﬂ@cﬁcﬁf}toﬁﬁtc bYpect J'Eﬂtrﬁﬁ&/%ﬁtklocaﬁﬁ%&ﬁ) MDAk dil @@ eddioO#Xit to or from the

ted ct I
tgg é?do F Sﬁt oP%tﬁs pogsoﬁe [ rﬁo eg'l V\i;a?ﬂ)e EELEGI tvjétg?mg gﬂnon
ﬂpmdewé!?wwﬂlﬂt?@%{t"?fbn. This all ows determnination of
t he subset of the one or nore objects that could have

Tge s?eas (? Eoo&l@ﬁmgﬁs {u pxﬁe g %Brﬁ! md&%% 1t1 gﬁ%&s ng I{Ltegldgsklglg dép%re times to

detecti on
drter@a*e if & partighlar Qisets ¢‘i“'|’“8ﬁ‘°‘l"f’ e 'ﬁ‘@ﬁ fh ePisgtia  pade pTAYersRf fPrHpejration
obig Badent, thy/ougartBinglhe jubsgt of cijecs ciT the i Ettteir joubeys)timt wivg athe
ekt fhab AV Re Q88 QAuLdoANSPOrted via zero or nore object
transportation neans froma detection |ocation at or
after the start of the associated detection tine, to
Tae mg'ld/teneargcndem queprbegistatli fivat inpue Grbeionithaincidsnt npdefapd timep fypend

e stl:JFt%mpJng Gehaf b RGedildie T%ﬁé@@clcs&ﬁrw gh Bt thd¥Burneys to

ul d, have bee tra spar ero or
éﬁ@é%} Bt it Somrer By P ERS St P fEbids MBfrs
Jmemxlsaf(steérobttlhexﬂsm@r(t) angftine lyfexih feydes joamen (ﬁé’é:*%h me period
to arrive at a detectlon Iocatlon at or before the end

l? lL?JtémceoSg(St qot)ﬁilél?%)g dthe ené 1] mcq?]ntt h%urneer is ntonecar%ﬁ%%rprdc& 0 the

uery
nexteods (I§SMIF nef. chytl 1'étbq egrt t'qqlats the grrte es raivddep@eds Oaf) (YRR Fyes
pRdced & sBp 1820 G fukthis prode g BHIif b 01 684) Ebtiinl telet of Baparruexthportirtities (f)
tl?a? gero? gcordemr Txgggc{e ng ﬁ.ﬁf&ﬁna g@% gQﬁ/tiQ'lQ 919e§@(n§ BU%H extract the latest

basi s of

fsxb!cn@e g‘ridaraﬁura frorapRge €} (1fhiat ypulq 'H‘ée Sf‘l AHowEshs °88“§ t"or F“‘R g" exit
0dtk)by i 6ie). ff aneremimelsuol depeue boie < Or(ddeparireicforesatd asigént)§1 648),
tRﬁMm fs nLtQ%an%@EtQ(f 9409 gt'h&’@is dIVm:Qrbg ?Eaﬁﬂda&@hcr wecgrocéeg cateh 08D

300|ate tinme periods could 5 then be processed.

For exanple if there are 6 |ocation/tinme periods. Then
Ad(ue2)paickiesk if § dnfrP s recdrid By joupdy, (3)If no( tenSie agimak tibigt conbsiiied
Rﬁire@ Etgqg-le %rgrg the Ltgl't t‘r{é oPthé t?e%rlp Qﬂé'rg% th% 30‘1199}&95 5&%&@&%%@5%9’0r

termned |ocation and time period
ﬁa?"ﬁr%vm(w gicthaipcide® () (1648)- per i ods) i ncl udes the

predeterm ned | ocation and predeterm ned time period
If there is an entry recorded for journey (j) we obtain entry node (&) and time of entry (te)(1624). If the
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10as the | east recent location and tine in the pair
(ie pair (4,5)) then if the detection |ocation and
predeterm ned | ocation are the sane, or if the object
coul d have been transported via one or nore object
transportation neans fromthe predeterm ned | ocation
atwoo,_[m%h%r the start of the predeterm ned E*,g@zu&%wgﬁd
to arrive at the detection |ocation at or 5 ore

start of the detection tine_period, then the object is
a nenber of the subset of oPfects that could have been
timk oflcht® ipdredtsRft m"tmﬁﬁ,cldeﬂ@aﬁ HON 62hyhengE jduRRy is not a candidate.

olnfe%%@vshs cg%cq%aegﬂggﬁoéﬁ e%glﬂ g@gam be ns%ra?ézg% .fan%epaa r

g i's case
Jqyenpy is § gandidatel(1636). corresponds to the predeterm ned node
(i) and the predetermned timer period (ti, t7). W

IIf th%eeéy o) Sgltoglgt[ s?irm!: is t}(e %nt nddgg K%# gﬁmr@@osﬁt g B&:arﬂ:ﬁ:tos&%r@dls(t)

an eterm ne I NCI are
thafwerqpegrdedfardnoida ness (ibimmedipiely pigefa fhé Et?'[e‘tf the incidepb(thyoine (0

ekrBibt@He atestpessivla Ginelendtpattirévion( i@e ()1d) th eordisvestit altoivedshe object to

r&&%ﬁJ ﬁc%ntm ll}ldﬁ )(ffBS ﬁmm% Qstnﬁ §L§h @epmp:%' td Qqeq ie dLJarter fore

RO ua& i it BRI D R e outey s
cprlidglepresemion thelertiteharatpe pf todncdsnt ((h@63¢pst recent | ocati on
and time in the pair (ie pair (3,4)) then if the
ect n | o redeterm ned | ocation are the
‘hﬁ 'f“e'?t tﬁeh%gglﬂ g’é’f'?coul d have been transported
via one or nore object transportati on neans fromthe
hQ1 ﬂ%ﬁ&@hmm‘leﬁ%ﬁ&}@m foaﬂeteﬁﬁm:ﬁg tB&ﬁbsEthﬁth@ﬁﬂ oPhork bects detected
erltermg,textn?ogno& En ﬂ}grne or BhPtem%l??hagg Jeleyv pr%dﬁtgrhmgnre&e) I(rgcgagcgn:ar?ﬁ[nﬁ uﬁeecﬂmnga
fidﬁﬁmm@rti“‘eacft"ﬁ@ﬁ“‘iﬁhfée wopefct is a menber of the subset
of okjotiGhng zérd@imoeQed d tilkeweth BeRbdain tHe h@w@pk ettedredmdiseiettimes
ch%%%ta ?Qengel‘{[n;ﬂegt% tI\ehﬁ Jogs ?ettﬁ{a aﬁ?gb {%{ dTRa RRL heggted ég'lTJMeﬁnode
d urther ?

a e predeterm ned
'PHS‘&H’E‘TW?@‘&%‘I“&H%%BH"&F eE?h“ﬁ@‘éﬁ%d In this case for

eac hastaciativg pa@h €aalt dbfer derecrad $ thanetwod) caé or rolreleteaicrolo@Bongdnd

agsgg BB o imiobfds, By t he transportatl on means toget her
an_associ Pated tinme of arrival depariure by

t h e MFSERUBOPLATPSE ﬁ"dﬁse"’éiﬁ§a°5fj"‘t°t°ﬁ‘éa“f‘ BEFE 1’5 E"‘ﬁ'(?‘ae WO

2009/ 003241PCT/ AU2008/ 000982 34 corresponds to a node

T ahm dasﬁ,Mokoﬁ;@quaﬁashhmp&r%@m% t@s&m havk 6&dn &t ltHaE‘

BBt oo i iR Ame Stoy phers foregh Sl diton
drectivs timecpeaddrssocddted avith archbieftdry canbideripmfor qagh ofligetdf thagyhied foujdhave

&Erﬁﬂ%&ww% dr nb® of@&f &a%?&ah&ﬂneats [46m B @R tidnJocR®s RGH FHeaRE
| oca

sbaét Pthe n%)(c];atgcp Jete%non time io farriv?]at thte Freé‘ ermme %catlon at oﬂ%fore%he end of the

nsportati on neans
ieletmoind escheriods arif theRbjeet mq*drhewémna?rlsmﬁe%‘ﬁa ey @r more cansportaton

RéaRARANePea@Emintd TRralitA ki oD ltef (RErtloNBe R@BkErmire et dride at a
&g A ?%Qafpgr?alt}]or%nfo%% % o?t%%gcfc&t@d Ae[lm%ﬁj uﬁ‘é Bl RO (% em?

i s assocl ated
iy Hmr feobjogti aanee%ﬁf the gybsaiof ehists &ﬁamﬂ#@veé%%waf thgyfredgtpymined
Réfsiefufg e pREktchihddtime pRicd.0d is set to a tine

I medi ately prior to the tinme of departure by the
transportation neans fromthe node, and the end of the
ﬁ:yﬂ@p@mm fiyther I@qlngarmqg@gph |dg;ec§@tloc9t@n eridasspdigted dejgction time periad,
612 RR plolibienifid Idcdtin dnd PRERAThetin® PeribE; MR hibhdlgichRRIenOde.
Again the testing is performed as above with this

repl acenent | ocation and tine period in place of the
predeterm ned | ocation and tine period. 151f the
transportation neans visited at | east one node during
the predetermned tine period then we nust consider
each node visited by the transportati on neans. In the
case that the start of the original predetermned tine
period is after the tinme of arrival by the
transportati on neans at the node then a replacenent




10

15

20

25

30

35

20the tinme of departure by the transportation nmeans
fromthe node. G herwise if the end of the original
predeterm ned tine period is before the tine of
departure by the transportation neans fromthe node
then a replacenent | ocation and associated tine period
[ §~ ‘E Uﬁﬂ with its |location associated w EE‘r/LEz%sR@Qﬁ

S associated tine period conmencing at the tine
of arrlval 25by the transpor taatl on neans at the node
and ending at the end of t hé®or | gi nal predeterm ned
Suci@defify co@dlbe grifdr@td oyl thie basts Ethquidewif dig Stat vendaBRA¢ e Gme periods or
Woﬁdgggfomgdéfrévggompn a replacenent |ocation and
assocl ated tinme period is defined with its location
associated with the node and its associated tine
pelf suaeksisomirefthd dhgnadgictllyerdeicdmirof loqations ang lasséyjatet! Hiwe periods could

tﬁu{n%g Erg&lgstoaf:&rgﬁmgﬁ FARredfe 6“3&0” AR Tﬁ&divgﬂnrﬁtl b, |'0233) (3 A4),
departure b)ﬂ}éhe 30 ¢ rans ortatio

(R e PREFS PHBE FRFPOF R CEPH Tt ksion
obfiecteriias at the predeterm ned | ocation during the

pr edet er m ned t [ rrer per iod is perf ormed for each of

he re Iace s_and
&5‘8 P]anrco Q‘lsa‘t"ﬂ tm}eéuf)rr gss %f thT, %'&dgi;méxﬁd Bc dcr{ ana:.'[%r\elggtermmed time penod
rséiplicast essent Ipaatiqerapdtinedy the mis de payéhl)) thar 'fa\*mie‘t’»qtlﬁlbb@sfp‘él‘q od.
MQ&&%@(%&-Q%WM&QQ&J BRASHU hdwe b@ﬁﬁ&%ﬁcﬁte@f ja dnb1& more object

trglspgrtafnfn me sdfr fprelélgtgrgi%%d ltaplatLoH %ttol;' g"er tge sta“ oF hgpred%IZM1n\é@J|n9&arlod

tyraviiss 3 the é@@fl@ﬁocﬁ@d at-of hefpre thestag plt *’GCt'G’éY'Ef-‘rﬂer‘i“ﬁ‘eth"l“f‘het“H%‘t 54
merhbe£4TtHe ShibkbayrRbiRBaut dohid Uk Beeflat tht BrRdcteimiiBed vedion @ging the

rgggnl}meggrag%g%ds could be a set of NodeVisits
t

ASSOCI at e a transportation neans and a node-tine
pair associated with the predeterm ned | ocati on and
A Gingldeetie paireimes (F1e") UL itds chdedhelpait (@5 L )poB ok ® the

hﬁecﬂﬁrr& ﬁ@ltmd@ E\Yanﬁ’m E@Jeteglﬁru:li Gmi? Qéfﬁd Ed Q)aWE ﬁgt chit@ert i fzsﬂ 1n which

fereiap 1“39'3 %dgi"?“’&ﬁ"'a"m‘fé‘“%b%?"f"e”de e LS "htF ééﬂf"n%z“' °o’8°t wes
(m@ted at gt Nk beyre theineident time (as the gepordstaee tim paderéd) s thus the object is a
ARG, B odtd drdifRARIYi F dﬁsua.eas isW gyl aferi mnode (ax) to
arrive at the last no (nibi TI) no later than the
time (tNg), or aninvalid tinme if the traversal was
fifste ppols@mdbﬁl the pradefermivedslocatidnant] padprermingd timpgperiod BF the RSt rpref docation

tan')drfﬁlc REthd paie Q& ﬁaﬁﬁmﬂtﬁ’e‘ﬁ ifltR dEt&ﬂorﬂ&ﬁﬁiﬁEﬁf prada@#linkd16:afidn @8 the same
SOC an
gé‘? % elct c{)@} IfaHe t{eenr{gns r{ef? one pr mcire 0 becq ans?]o%étmﬁ E'n‘gans fron{ the

vi

ects .
tdﬁ@f"pl"@e‘@!' etronifiredic 4nd efagne. defpptiefLrimierneriof FRarriyp & dhePEPHRiaR location &t
tol B reliR ehOdf the pRdekehthiBed Fing peridd/thdN theloBjedt R@ mS@ber affthetsubset affobjects

| Elnfed Nk pErici€!

B S S R ARl SR B eyl
time where tx is a tinme associ at ed vvlth node nx;). W
ahis eeth@\sen He athertadapted if I préddptemmingd b&tlbmvaﬂrdntbomdhmanst Tp kpis|case
%Jr%fch 9 sﬁn&é@k Jn%né lﬂggotaﬁﬂpe r&c)érds (i;lf esoh ndd¥ visied B)?‘tﬂ'é trans‘agrtanon means

as suc tX IS Inva For eac air
d?gC‘F“é &’6‘? %i’s“fsé‘aa‘@ﬁ*mé ph=rinplep dipege b)btPff HeRetefieReas éH'b“r’%
(rbEe) starting with the pair that has the 20 nost recent
times(ea = NINTH eb = NTINTO (1704). W check if the

pair of nodes are the same (na = nb) (1706)., |f not
(T:Emy: thigrass We agefl foaiplecy thegpredetermiged I&cew [ARd jis éssoclated time period with one
Q? o tepladetnbr ScAtichs addaksodid @ime perivdstwhereby le£h epladement totaden no
greater than tb Next (1710) retrieve the | atest

possible tinme of departure (td) for node na from

wi thin departure opportunities (d) and then determ ne

if time (ta)associated with node nais invalid (e.g. Ta
<0) (1712). If yes (1714) replace tinme in 25i nput data
set (ta) associated with node na with the latest tine

of departure (td)fromnode na (ta = td) and then set

the result tinme (r) to the latest possible tinme of
departure (td) fromthe first node (na) in the current

gcctlve
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(ta) associated with node na (td <ta). If no then set
the result tinme (r) to the | atest possible tine of
departure (td) fromthe first node (na) in the current
pair (ea, eb)(r =td) (1724). 30lIf the pair of nodes
was the same (na = nb) (1706) or if we have perfornmed

( gelermne if there are nore pairs OpcHRGRusfubiI®:
révc%g)zr%%gj to] process within the set NT(a > 1) (1720). If
yes, then get next pair of records(ea & eb) within the
set of node-tinme records ( (eb = ea, ea = Nta-i )

chriedpdrids toaReldeaind ntwkBkeatt refldd@ncpraabsbeindd time peied an eontolaeelapping
a = Jiof0, then set result time (r)

S%gglﬁﬁétgﬁ%lnﬁmﬂpgn‘g(e\%ﬁgé rl’-nf (1724) and return the

result time (r) (1726) and end (1728). WO

AR ADERAA DIERE feflalB 0D 8 hd30 @O B2enBiS dirfition bfahe| peedeiemingd time pesfod then

tlgeqxgﬂ Jag%gatédtvgt}x th'e ‘?’epg&tngrrt Rocdtibid {b figtm€§ sfinRl &hoivet h

node na ta), then set result tinme (r) to invalid
time val ue(r = -1) (1724) and return the result tine

If the traisharR69n neearel isehethedn hd@Bior théshtire dwariopeftheipesdetdrpingdime geriod then

t&%a‘hl ﬁkaln%htch {ﬁgtrén%hat@mMeaMeﬁﬁgd i RsHikLL Yo feqardrae t he

first, node (n 0 -
e e eIt P ief rsysswéﬁ tWéfﬁﬁ‘gﬁa'“a'a EPeber B4 F SR B phemine

tivegeriof i3 2et fo.a timg immefliptely griee &y the time Of departure prethg W‘”ﬁ‘?@meaﬂs from
t@éﬁ&kcinathtg gndwlf'ﬁlbpr&@ﬁlrr}urg@ ﬁrﬁﬁféﬁdd\lﬁeﬂ téh&firhe BF Mpare(b M) trdnGportation
arrive a st _node o dndBime
TWSI‘&ﬁH)then r}rﬁ %m% Ee nig ds p{:rg a%ab? t?ﬁmggegﬁa%gﬂgntuaﬁ OIH Hﬁ
posidh mjatceofthporeﬁemh@rloce%mtmmﬂ%f the Rigid Tine
Query The above approach can al so be adapted to a

I‘é hg{ranfptml'laftnlgl{ rﬂeansrvyslted at 1‘{,‘@,{ o%pno\%%%lmm p‘egetQﬁRQJtMerﬂ)@notd lfh@n we must

ZEro or ects detected ent
wwrsidet sagh nede visitedby be ROERREHIRN ‘E‘ﬁ%& In ths GAsgith9 i S= b AT °5%‘“"’
RédREiirRd fithedyetbdlindatticaime biumivkle the minspoesatidnneend abthe trfde then a
él%grﬁ&\.elgymld?&gd BN e TYA pQ'Q:d isUerindd Wifh 1 BL08hsdob st d B She hbte, and

S A K
it tirhd dftpariuredly thel ess@mrtitioh measnfioen thdnade. and t he | at est

possi bl e tine that an obj ect could have depar ted each

ot her node .ip the nd ar.r nod

Oervise b a2 h“tﬂ"ﬁléa P%s &f’?b"?é‘%&"“ 4 Eg"“’&“‘% oo 'EB"%“"
tlesecitietmdans ftofpshernedetisn Kk replagsmenplocatieyaad Qﬁ@?‘é‘&‘% ‘?"é?r?e""d ¥ defined
LRCRldARS 2 AR RAE R ftjsagseﬁgtdd @fe peribcofBEnchg st thedinel of arrival

B 0 5 b R e BRAED o PR QB8 s

one or nore objects that could have been at the
PhaQ etiRIphl 08 twd RfdkichOdte dot¥atisA&ItiRe 2 RAlkdeinent Beatiat andmscokiedsime

gglogts 8§I ed :tg qs ltoTa 1O s%gulate%%né &d Hddg ﬁ'l% 1@&&0@:&% tmlerbgmodfcaﬁmencmg at

ocatlron an tectiagn perio
awmevfatnéﬁ bx’/\)ih? FRNEPATIaG Y] BRARS at \')\H@t‘arféﬁ’ endipg 1‘ H’é i3 é’&‘ta“‘t{%‘m“&f
anéportRRE Medns oibpoiodied via zero or nore obj ect
transportation neans fromthe detection |ocation at or
after the start of the associ ated det ectl on ti
it 3bgys method fpreletermirningiteap ARITHa YRS PSR HmiaFd PR BERe e
Sheadtdrmindd tf&rbﬁae@ddeﬂﬁtf@mm faeakhbf theregieeniesidocativgs ant 8héygriods frherein
tfh or eacg szse tﬁe repqa%%i'n ?t IQc%Yo% apaetm gr[o@ legcg{]thceﬂedgtkﬂuré@fo&n S and time
AL1ON means from redet er m ned
IPB"(EOdtlon at or after the end of the predeterm ned tinme
period to arrive at a detection |location at or before
the end of the associated detection tine. If both
gueries are true, then the object is a nmenber of the
subset of objects that could have been at the
predeterm ned | ocation for the entire duration of a
predeterm ned tine peri od.
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WO 2099/ 003241PCT/ AU2008/ 000982 37 chronol ogi cal
order; and processing each successive pair of the
chronol ogi cally ordered pair of |ocations and
associated tinme periods. Only the pairs including the
predeterm ned | ocation and predeterm ned tinme period
a edto S5determne if the object i
%tzﬁ‘@wéya set of objects that coul d have bg%lzmgﬁtﬁﬁ?ﬁ%sz
predeterm ned |ocation for the entire duration of a
predeterm ned tine peri od. Br such a pair, the object
Aisﬁict@of R Ht’ib%m@!fod b8 Qurthied R Qiated fn thhla Whidh istherlo@cHadt 612 method for
pg)gegs"flntg a me orglereecl s!it g?noﬁeatEIFe’ recglrds t]o det fie ‘?RL %@Jou](d‘ QEHIL geeth@a\ég'sed The

nore obj ect transportation
S sl Heorfca brea GLCUY Tt PO BpATBTfn mesns and

nbdagiakk padaSoddied Mith ik predetetniiced @odio0dnd tdseialedtisd. r ecent
associ ated detection tine to arrive at the nore recent
of the two detectjon |ocations at 100

T8t i i LN LR SO O ot BE g ane (1 et o

nddaltithe PEBAAsRRTIARPRGMallyOlisitdd a8 deBabed dabhaiterfr®de (ny .. “iNT[-i) no earlier
predeterm ned |location is a transportation

te fhg timefa@aspagiated it Far et PROTYS INfeHma et Agive wngﬁf‘%ﬂe TRE®
14t B HStinRf(pEACH aMiehfid NrheSit thesehvddgal s ot bpdseibIE MOtk Sbtiodiment if one
nmeans togeé r with an associated tine of rrL.vaI banddt
ofpeet me@mbwﬁa@dwaﬁgmﬁtwm St | ssogpte il thisSon bSN3%a o
atsess esiHilionibat rbabipciethat Tivll Ipreders paharradeemingladaiicy quriggdhei t s
RaaQninaiitRe plrlof® period is processed to obtain one or
nore replacenent | ocations and associated tinme periods
wher eby each repl acenent | ocation corresponds to a

Imthi Eigi 17 NTHethyretofibioler merelordewditodeep tane aqerfiy Whars HCT &t-&2 -

Hﬂﬁn P e+e<3.d I3, 18 (@ @ RoaP ¥Rk ERRENG .saﬁgnﬁmla@é mthmsde ).

20predetermned tinme period. |f
Ve dsnsbfye phetdt, (O T- Ireanhs inveidamessiNamush berralisl tims P“dtfhé< e T kel OF
lglweggslsgég i#Qf is lhpigpr edetermined tinme period then the
i's associated with as the repl acenent | ocation
and the above steps are perforned. 251f the start of
tohQchar diaéoe:ﬂmarxe@) withiEsefpBidd®timd rScotlisl (N TIstutig st thoslir vhiatchas the

thea S means is in transit
'B"é{'m" mes aeg'rq?‘ﬁLﬁnb Pﬁggﬁg)fbgcerrent | ocation and

W ehodki lﬁ’;’che@dlr efinpdss pethé sule (ng= ke CIITPRAAT nal ¢ 198X thee rqtisit tresetrPént
&ePaQ@lIe b RieQE) FEAm=n n%‘tlha &f@l@ncg Qrgéeno%cat@fiiﬁﬁ Ebtﬂékﬁl7l§)¥ctﬁcb@the

transportation neans i mredi at el c@rlor to the start of
b%vcwhl&gtmar deprses E)fpragder fiem B A5epmyR gpreTgities (4) and then

Jeﬁﬁﬁlﬁqﬁmﬁ@tﬁ)aﬁ&&&a lwﬁﬁ @de faksWRaIR@d 4. Dk BYi(17h 2)Clo9esa MBKereplace time in
] mredi at e é%/s ef or '

t. f d t th _
PR AP R P S T 5 e e e 0 e
seadiktng radl tred) toitdataf podibfpaimt ofidepanire (td) ot tha fissinodet (e indhe
Q‘E gatirf(g JT}]; htﬁ)t (@ﬁ@)aff Fuyd’ 1% gﬂ@gﬁn dne lff the lQ&t tﬁlﬂ%f &Ea%&%d) is tﬁfore time

erio uring perl od
aasse«maﬁ@ with qo#eahstﬁsr St 8wp seesbatesul @mi fﬁ tq thelpest E"S%H%"t‘ml%éﬁ

ARERR iR tﬁehﬁst ﬁ&@tn@)qﬁmeﬁﬁredt %%' & 2Bt agsoci at ed

time period

e R eSS HRD ﬁ%ﬁ%*ﬁ&%&ﬂéﬁtf?‘%s’r@ﬁ@&ﬁ‘&"w frfhere are
ab:e lp:\he of lﬂﬁﬁﬁheﬁcﬁhsyto ﬁﬁ&e&l‘wﬁhlh @ie RNNT(35 0F (| 12hje!f 9ds) thpn @@ hext pair of

as S ogef‘ @‘Igﬂﬁﬂ e squ}n&% qﬁc?r@mw& Jgep LW PltZZ) and again check if

pra ]zt o@mmgm@'ﬁmm&) OTEO H Ao, then set result time (1) to invalid time value(r = -1)
(1724) and return the resulf time (r) (1726) and end (1728).



10

15

20

25

30

35

38 the time of arrival of the transportati on neans at
the arrival node and ending i mediately after the tine
of arrival of the transportation nmeans at the arrival
node. If the start of the predetermned tine period is
during a period when the associ at ed transportati on
nmeans b5is at a node then the repl acenent

adEHEPEY with the node, and the associat gg%‘&hﬂ’ﬂﬁd"&m
replacenent time period commences at the start of the
original associated time pePfod and ends at the tine
of departure of the transportatl on neans fromthe

lg‘g‘%f“ﬁfb‘“’é‘e oﬁgerpixrgxaeq%%he (tr?,' g‘%égg%t gé%g \nat% tnclgcf;:al e d'P e ;Itthen sel result time
(medinglid tine Y@luegt=-8) (ITA¢)and dawgm tie nsulrtipp K0 &vemt eriddl:?a%)l on is
associ at ed vvi th the node, and the repl acenent

sSsoci a .
1 i M et e el SO L Bah e ph b e st of
roMdtEne adcortid (BT il seqfentialnevited @i ﬂh@iﬂeﬁ&ﬁ!ﬂﬁtﬂﬁﬁ sede (np WBNT].1) no earlier

erlod An Enbodi ment of a . Visit

o 7 50 B BT T A0 BB e g g o

tht@dtfah i tirhd O oran inGdif @aé if e travgrsatbiseottpessibeansi t from
one predeterm ned | ocation at an associated tine to a
second predeterm ned | ocation at a second associ at ed
Arjotirer epbogimeetrofthoRiziddine Qyeer predet ermi ned | ocati ons
that al so have an associated tine is described bel ow.

'l]l-'ne gbo%e a‘i:ppl;}'ooag:h tI:aQ C] %gcﬁlf)t%c{' tg a %ég Qmetcher% in »1%110?: we, w15h t%%gt%&{ngﬁé Det of

threqemr Rorghisete ﬁqtpc%@rw@efxﬂ@s ortig fprstwed t‘i'?&'f"ﬂ'd ésw heenata
frebem@BCBeation TR tRRAlird dueatibrodf @ frbdepRtied thepetiodre t hat an

obj ect could have departed each other node in the
network and arrived at the node by the reference tine;
Hiifgnethod includsthiesizpsf ng each predet ernined | ocation and
its asekoigatred darasets aSinpeithench msde d» tierneketk evherpim eagh set of times

|ln(9|§l§\}§ %c@ﬂgc aﬁ@tﬁpﬁﬂuﬁkﬁgbg ﬂl:ﬁ@%ﬁat Inh)g,t:ct &ufd hﬁ%gébarted each other node
associ at ed arrangi ng the

@ g¢ nggyorgpnd G’é‘t’eélr’?ﬂ?erf‘éﬁer@%é{}?re@ﬁeé‘"ﬁﬁﬂd associ ated tines
i Nt 0 asériabEDlit gick alijectietteed inthe metrc dra PETbro®tetion focatignydnd

;s%maﬁ&{gctgm,@@&mds R r of predeterm ned |ocations in

A e T L
| ocations: using the zero or nore sets of tines
@&&Qﬁin@th@ﬁ:béﬂ drlhe 8RGRAMEO Stfecis MhatlcBd 1AGE BAEN akth ﬂcdﬂﬁhﬁfsdﬂoﬁﬁon for

éhe en%re dkx)ra { atpre(aé%ermmecﬁ}{% p?neo I;]negttmresa tﬂ? Hnolqlﬁﬁ, % éﬁ I‘Pde?eg{og logaﬁlon and

rans e ast recent
ﬁﬂwe@ethér mﬂﬁ%@sopla lch@hoﬁueﬁt WhedheriBihqobjget cepld hayerheyn tiapgported via zero
Shokevbject GnsfoR@ioh Raud franBibedicctdS BRtiorad @Cfig he dlert Ettizinsdexthied

Pél&rﬁdn tl;ng toaz[nr \Je %tqhe%‘edst%mmgcgborn?tcﬁ Qetforﬁﬁe,esgaﬁt ?ﬁ'l?i!argﬁgnnmed time

ore e en he nore

Peod 94 VST gt SN SSPHSMBRITS Fiforo o e wansporiio means fom
thlé &V&t’eﬁﬂhed edtioe Br aftbrlthefpfdl of the prbdefprmehibe tide perivrctd arkicodd de@rign

QIS 6768 Mre Qr\(d%fi{‘(?&%cﬁ&?&'m@&oﬁ e, §rRbd ?&enﬁ afeBRD Bed thy@ject is a

et erm ned tinmes traver sal et of
ﬂp@l&éqfél]cmbﬁeéef op_;étgsébqt gﬂq@ hgfp bfeh gt ﬂggg%qrraqleéldocanon for the entire duration
pf skatemied e ptriodes 1S deternined to be feasible. 35In
t he above nethod any predetermned tinme may be
expressed as either a discrete tine or tinme peri

s metind I"EJ'O:SWTF‘@F’F ﬂ@ﬂl@@gpm@ggglo%on and associated ctectlos? gme that have

been associated with the object and the predetermined location and predetertnined time period, into
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I n anot her enbodi nent a nethod for determ ning the
feasibility of an object being able to transit from
one predeterm ned | ocation at an associated tinme to a
second predeterm ned | ocation at a second associ at ed
time via zero or nore other predeterm ned |ocations
may not have an associated ti
dgggpq"@é lbel ow. The method incl udes the gF f/;?‘uzm%smowsz
5a) associ ating zero or nore_sets of tines W|th each
node in the network wherein®each set of tines includes
c@orﬁﬁélﬁf S88,8nd JrdtBssiag\@cH sBReskiad pois bf tiR@BGHolgiRally bidBed aiabf |@ntions
m%a%swati Gou Id. (pave departed each other node in the
RIDRE"APri ved at the node by the reference tine;
and b)associ ating each predeterm ned | ocation and its
0&@&@ §did {nlbdiAg thepredétérmAEY et aBipeed@Ermived tinepered et enviteded
dete%%%g gf glf acp 9 % ﬁésrﬁ)grc df ﬁL ﬁlgse{ df g@gétsttl‘n%u 1&hae &QI‘PJ? the predetermlned

arran t he
esin f thaani PRI S e e R

tHe Bilbet A thP fv@AEECHEMbdatds 8¢ tedama bor i0l¢ ehfrtt corldhver Bl trabgqaw.!eenone
opééoqgcﬁ)L %rmspogtgmln gﬁ% lﬁ‘a'pﬁle RUCH e Bke t@@qaccﬁﬁuléﬁt%ﬂstat Q@ﬁ& the end
ocat | ons, rep resents %&g i ocatm“sat
UB‘é%‘PﬁS‘ﬁ%?P‘?‘ aeciited detesting KR o apive o hFH‘P’@é“F""j‘ e%m'a
offefigIhe@ait Al}heanqiy reciatagoained ddectioniviet 0 t he | ast
predeterm ned location if no such tinme was associ at ed
o R S S S AR e 6D o
cah tos@datoe theahy, of ehtainethe rerdpefleariyneds V’é@éhﬂ’%ﬁa@l}aﬁé"“ means
t@'&tﬁér\‘:ﬁlll anl a6 @GRS ):ﬁ arrvhland deﬁh&ur%)t the ﬁah@o&aﬂ@tme&ﬁ dt teaapaative
tﬂ% | ast predeterm ned | ocations: i)using the zero or
re sets of tinmes associated with each node in the

network to determne the | atest possible tine that an
ﬂbbx&ﬁ&mﬁr@ﬂl loGLtlblﬂME it bedoadéd@iche pdriod 19 plokksd to 0@ &4 one br reuncheplacement

ltapatm{ls amgj %SSaOtCIEl‘!:E time %&gdls Q%‘eg)ptgc}! r%‘fa@&rﬁeﬂﬂocgty‘:m L&%spamg toqfnoJe e

on's a

r@@pwwﬁcé PR SO “ﬂbpﬂél%ds‘b‘t:’?°51°‘(,fda"tpi“ﬁﬁ’gm‘5‘§%f hg ey’
;idaaerhatcssﬁeppﬂ;s& bl e departure tine as the departure

| ocation's associated tinme; and iii)if the departure

| ocation already has an associated ti checki t hat
If fistrapsppréation %%‘é?’ﬁl‘"é“ﬁ nofs 5 o St SPGB el s iod them
theradle it Recisepeittasithereplaenadnt losatia agdthobivasten ate iperformed.

(otherwi se the traversal is not feasible); and 25f)if

no further adjacent pair.s Qf e cations
*éih&sﬁﬂé’f {he t"f)u“m 5 :ée? HIQ?. Fen?c{{§ﬂm? C(!] ; ngagﬁoc:at sgortsaneOF 'means
iofn tprsiebheteer midsyddn, [tocmiatcong logdtion ing a%@@@é timg !@dﬂd is defined with the
r@ﬁlﬁgﬁ%ﬁ&ﬂildﬂggo&&mh ﬁ'lb ﬁod@é’ﬂdépaﬂuﬁe gﬁhﬁfampﬁlﬁdontn&alh @umediately

;H:gst% Iglé 5%5(0[5 fhé glg%r&l aésoclatedttwe Ipenogi a% rl}é g[acemt%!it‘eissoc:agg gméﬂ% ekl will
wemerelimn@diatplp bafae de tdrcrpldeprrtyrs@f thﬁwspprﬁﬁnwa@r%ame [giure node
#hd BRRAANeithe OF departiatk Sf 1QidhsPorB®n aB&O Gbrathe thpaduteodeodes or
transport neans rather than Departure Cpportunities.
Departure Arrivals are a set of times associated with
H the erdeef ihitreditetnyined trokepedodrisfuaneemeriod trhimghecpee aqd Fansegrptiop gipans is
P@EH Bineel hod® tHeR AL replEbeRih BEtionCAd HsehoibredBnederiod Veelefinad with the
%ga%I{;]n agstoclgllsgd ert% ‘%L% ngytﬂ. att wm%h the transportation means will arrive immediately after the end

of the original predetermined time period, and the replacement associated time period will commence at
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35networ k having been at the current node at the
reference tine. Effectively Departure Qpportunities

| ook back intime (ie fastest tinme to arrive here),
whi | st Departure Arrivals look forward tinme (ie
fastest tine to WD 20091003241PCT/ AU20081000982 40
get fromhere to sonewhere else). It wll

tWé}m'f‘Yé'E)s&‘l‘lt ure Arrivals nay be associ at ed p%’%&‘?&;"ﬁ)%
transportati on neans, and the nmerge and updating
processes between nodes and 3§ ransport neans for

ttpﬁﬂagftah’iﬁzﬁ AR dpsHRidninREns %Ne aRRa1A6LR Rl dFd iR gOm PR3 atEr@he time of

niyv | s. Preferabl ﬁbédepa} dre arrivals are associ at ed
"'W""lﬂ‘ t‘i”i“gﬂ"éta%"gé'ﬁa“f Y PYSsportati on neans departs a
node. Updating the set of tinmes 5associated with a
IfitfeARR Bﬂﬁetp?efdét@ﬁmsﬁﬁrﬁ%erlos Isﬂ@ﬁrfg @ pérRElwhen the as3dzlatell trétpoRation means
ta,{ éarp ﬁpt tthe.re %ce nrlq%czﬁmr?‘ {555'5(}4;%6? Qltlhtﬁerﬂﬁ) Sﬂd th% oc EQFIQ&gm&fI time

on nmeans. an
pgevﬂ ﬁcwmqus Meﬁart qﬁ the PW‘%E%@F‘!@N"‘@ nerwéﬁﬁgndaﬁtﬁhem ofepagtipof
RAERpdrthi®n bkt frddl thédiodd. 0 associating a set of times with
the node). Testing of object entry and exit tines is
also slightly nodified for departure arrivals,

Etha nbeigis PrefrsrTind dimp pariadyis deine epsriad wirthe #sociatad fnippriation means is
abDrdbietheh iR replade@edt lobivieis Mkdciaié@alithabe nodef and ép &eplhedlert vepciaediime
png)d chgneL%gat {he 'tTEc &'gnlri%l fne tljaﬁégr : ﬁJn%Lr)s at ﬁm‘éde\éﬁ:f dnfiliBthe end of the

eps and assocl at ed s have been described in
°aglFFéﬁ?Pé’Pte”l‘H‘&°tpe%° person Skl lled in the art could use to
program a general purpose conputer to perform Fig 18

ﬂlmgﬁﬁgfgvgygﬁm“}%@%to assist in the performance
ne nose

e
Ib?n(gtgggtg?ﬁdmleitg ff‘}“’ ﬁterg:glérgsll getasglal[tigfn ﬁ% ?deecﬁael(\ié;ie 43 transn from one
pdogmiaefesdtion et apeqscfc@tem:mﬁe a e gredsfermgippy logdtion He sea@év%oc'ated
tftﬂ%tvﬁQ&@er mﬁre%ﬂl@tr Yedféraf QS &t oné fhat hiEb HaR I EEEdcRRS fidd s WsdriBed@eiow.
’l?n CES mc[ud [este et ect ing arrival and departures of
FARSPOrTar i 6n Bans at nodes (1822). The query

pr ocmmug jzego %{I"B?U sptyof SRR icthrddein tginetork Wit adigeof times
ihMdesdedraatd (g aﬂftﬁel &t possitik (iR Bar ah Ubi@Scotlfl b jlepaites eadll other node
lﬂ 91d ne‘?wo('k an? r)n{ed [ IIOC%%E ﬁ'lg rel"ercn(%%lr'ng‘§ ! 1 8 2 O an d 1 8 3 O

Icate essors sically separated
f r on?@&@wg(ﬁ% erledeterﬂnmf-'f’ docqtign e ‘%%?‘S%HBGS R B psedetermined
fbdatliny ind bssdciafed OBR FROFSach@ishahted @itt DsingRBbdeceaat ed, or t hey

i 3 t al order of associated
R e b o i (RRRAERE A Seped i PRIl o
¥iReFidtess |ink. Alternatively information generated by
one [ eclesiiucnt pib ol pekdddemistddpaatibnoin tha cpdmylogicdly orddradsaugrrting with

:ﬂ?;ﬁ&%&e@ﬂl Qndt s%ﬁkﬁﬁc@lr rEc@rg re@éenﬁ QJJTGd{Hm‘;‘s&Isﬁ‘.Q tht Serd dF SrofBATYE Wmes
814 associated W t £ uery. proces

rEREL e 87 BATEET P EP Lok e GRS Pl gped o oo
wereohimortsadriadm mewa figm tht leprodesnt pled@PRijed| legatijon in the pair at ar after the

mple&ﬁgkﬁﬁsswa&h @demﬁmé 1(8&21‘@: atalﬁdnoﬂ', &8N Bre G roilRA MBation
é]}g } Y ﬁG |/ T reée S ted re e%%lﬁs tllmeagld the

PHS R & Pefore g R 8ea'f1‘f§/ gtp"’i\ ATE8 flrom The&ensi ng
meansdf tevegalGyteen all pajrsofipredetayningd dcetinesi comsidpred dyoveprere possible within
tfﬁla f&pleo?irvé ﬁ‘ed@t@l’ﬁllnﬁ’d'tﬁl%@%ﬂfavérﬁfof di@gee&tpieﬂ%nﬁlﬁé'dl 18¢@bonPdfflle associated

artures o e odes (1832) is in
FS eggT?ﬁﬂkﬁF#ﬁEQ%ﬁéﬁwpy (1834) and a sensing means
nXI83Bgve mIFhd apprdetdrmied tmg M@ DOJxpieyseli a6 cithera distrete tiBOY ke period.
processor is physically separated fromthe sensing
means (1836), but is in communication with it. Note
that sensing neans could be co-located with
processors, or may include processing and storage
means in addition to a sensor. Also note that
detections could be made outside of arrivals and
departures, such as when transportati on neans or
objects are in transit in the network. Note that in
some cases where interest is only in tinme periods
during which novenent between | ocations was feasible,
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WO 2009/ 003241PCT/ AU2008/ 000982 41 The above
enbodi nents illustrate various aspects of the
i nvention. However it will be apparent to the person
skilled in the art that the data structures above and
nmet hods and steps are exenpl ary exanpl es. Various

a e approaches may be used. |n thepahows:
e%fﬁ[’ Mparture Qpportunities are descri bgig 5\/\3{0((,:0?182
are a set of times with assgciated with a node. The
set of times includes a reféf ence tinme and the | atest
1R Rdr EhRdifbiTE mbthaitford@erRRjng 6t fe@sibiitthf MBabizctbeipgdbie ctraesitdilam
o%&gﬁ{t%@g%oca&nmﬁ 2818 tt@t.rhetég R prb kil htte@ntag%@ onlf?Y

erence tine Is information and using
agsgcigied (Y YageToSRmerR athes Pratttt"wa?a é’gaﬂt"tﬁ el AT "ofdpArt ﬁt"é‘at"'d
tiop e A¢stribed tteloesrhpmetmtdd:eﬁnddshesthﬁsi s for various nethods

for ‘i'et egsggcﬁt r%gcrg %cﬁe@%&f@ihg »&M EQ:T'I quE ﬂ%mgﬂgﬂc Q'gerem each set of
obj.ects aroun net wor Kk,

BRI T RETOPe s e HOLPosE "59 Geians iRt oRgh ?@gaé‘ﬁ‘f ach ofher
nbdawantnetonrk aisirryedbat thel esle by thereferbmee tirearkior egoi ng det ai | ed

des ) | Pt @it 5teac‘ﬂ/|p}e!ietehﬁnéd Mgosind ansgoaﬂgd ttnh:%f hx@}’a@ BileloPHore
i n Ot imte

odl ne
PReReS TP T ey i P BB e s BT and
subsdi t utrrapgisg tivi sttebpredetdmyirad loatigns findeyrpdidted timesdyea pifdeteriméned

otd@%@m i QAveRr! befRbenpRAddImadidocelRhd sm%gﬁcst%agjgieﬁt(ﬁk l;]- Wng&g ned
al B | |

LR S iy LU RE YR ST (N

t ai 1A nessiguies Afppdetereyinp Hime tq thajest wrgﬂeferett@t t??aﬁP'\'t@"Otsté time was

a&btmetmp&ctaﬁgm&tmn@erdtmgmmbj ects that could have 0

r(;)r :33 2 N R el Pd[a.ceﬁag I;’t[gfela ggmmgcﬁ&ta%agp in 0 ordgl‘ 6k & (referred.to below as

term ne transportation
depagiipaof 2 lopptions): ﬁ‘té""tﬁé‘t“f‘ Beilag and ﬁif"‘ti‘ f%tﬂfrﬁ BEdetepRpef focqtipns:
lime or gn exs@nGettrqpenbrotsef tinics MBocaRdwiH@chmedewtthdnetwork to

i ncl yding Qng. mts.bt%@ thtataﬁ%@wott@tavp&pgm@m&rtgmatm and

transport at discernible tifes zero (ﬂ’p
obj ett¥ed # 8 destination]eration B’I’ the 95d °fﬁlé°td§t?81’ﬁi‘°‘\/"i aé“’ﬁ%tf %37 ni ng
adj acent iinodesthodepartae laaaibmis ke agaciatidrigiel seizn(yg i teg possible

d@a&ﬁematéept&te tstﬁtoﬁ@tgs&gte@nmomdect enteri ng, exiting
or in the, net scerni ble ti

act Ual o o HLRLEIE HTBE" PREY PP AL P AR TERTE e st
meanpssblatimeoblaipgd abyve i eplaterttiod the daperthes locatipa’s pasecatsd|time (otherwise

[ nclmgg,éggsatiggot%taﬁ@é ;. 10a)associ ating one or nore
node

ny asSoc! ditp RerBliean b Bl A S B e s o e
toersalof theswst Qflpﬁéetﬁlf@mdd@atmstahtheia@pfated predetermmed times (if any) is determined
to be feasible,

In the above method any predetermined time may be expressed as either a discrete time or time period.

Forward Time Embodiment

In one embodiment, a Departure Arrivals could be associated with nodes or transport meuns rather than
Departure Opportunities, Departure Arrivals are a set of times associated with 2 node which include a
reference time and the earliest possible time that an object could have arrived at each other node in the
netwark having been at the current node at the reference time. Effectively Departure Opportunities look

back in time (ie fastest time to arrive here), whilst Departure Arrivals look forward time (ie fastest time to
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detected object, wherein an object detection nmay be a
detection of the object entering, exiting or in the
network and the detection time period may be a single
point in tinme or an extended period of tine;
150)associating a set of times wth a node, wherein

% , times includes a reference tinepapdydbifiooss:

ates possrble time that an object could ﬁave

departed each other node in @ge network and arrived at
the node by the reference tf , and the zero, one or
gBHR h& € Sonfelvhdrd JB)S ItaNilEbeapmART At ExfartietAirivala Gy lR@geriakk with

%Jgg AReh Wga[n_r =it nrergs F{a%Ldzh&fpmusrr?&n@mo@e@;ﬁqmrrpmnemeo,

cerna one or nore transportation
Diggestire OHI"F‘f"U‘éb‘“%tbe %*rptﬂ'érp‘arvﬁew AoglLreisrbderaput HEYR 2 and
aB6ihyed @itles svdadactginie A @arspoligioh medhs depasts omde. Hpdatinprtie selof s s

aESEL@a‘ied G AnaYBNESR idertidigy B EH 8 Rek mnrg,@@um&aﬁslamcs ata

during the gredeternrned time erlg L
nefl, PRBTEIEH B S e SePSPEHSE Pﬁ?&? PRI e e
e pdriatbn fneans 4rthes 0 b eaik (ijne pddr tol agsagdtingavet offimds vish thencde). Testing

%%ct%gt?&g&; eﬁm aﬁ;sss ar;t, sllghﬁﬁn%dﬁ@@@rcdeﬂhﬁgarmatsrhltﬁcﬁ@hhm%yrhg']

°?’r"‘t’3°r‘haf"ﬁ‘8 Sﬁ’ﬁé“" 8?“"‘&'&& be“ﬁ Bﬁé@“‘é‘gg %\‘P‘E& “\mdﬁ g‘t’ﬂ%g" e gt of
igerestlet er m ned | ocation, said 25transportat|on to
occurring prior to or during the predeternmined tine

’1‘3? vaé?li_s ét?ps Frﬁl éssE)crraéeailrwacﬁargﬁ t %et-en Qescnfbgdonm %a%geli'l h%i?gzgrsoqlgghe % the
agtsould vaq tprerderiona gehap! pTEOSe aRpRRItes itOrPelifq'ré Frgeiﬁ diseasese systefpl 84050 assist
ih inepetﬂamc%f ofd thdra/iadthod dislofetl i) A lqhiet fradEssdEIR DS walk asfobieted

Sf( f%) is ?ogrnﬁgnhdqggegt?rmctkeas OC}mgr&f t% %g\mn%thods %gt r‘}'pr&gessor is in

r“steps ore s €) assocCl I ng
%@P“"éff’“"t‘ Mﬁbspfwew f%&?fw"r&agwg‘ﬁeﬁr BE T ?ﬁ%ﬂ“{%@l‘f‘éf 'ﬁ’ es
(eR)NTH QlieryQrocksbdlB srsm SOmiuRicaidn with dpragestor fendepcting ativadmd

Jgﬁﬁm@s oh &?Jcllsl Q%&!e?ﬂ 535 @ﬁeq}gs%gi rfnlas”iﬁr oaﬂ:% Jnﬁ' @83b ﬁrti '@a%c; th:lf e }M?cessors

coul ave arted each node |
?Péysﬁé‘{ymlﬂtetbﬁrqnbe‘achtogxert Jhisto lgfl@qcléﬁe@haf fhfyjgdividual processors cou d be co-

12Bted) Ot maPbe i Fte PR EBis] BR@hre of LEmubiBatihd cai)d beg p‘d atadiqged
+ikg or&ﬁr‘éis@fmkt Aﬁ@rﬁtl@@%@ﬂnﬁkﬁ gen%tgch:y Bnel pr RSP QIIIBE i on a physical

L=t BTG CEPUVGIAL R L0 RGO R T ouBy procssor

@&parture, and the set of tinmes is updated based upon
the set of tines associated with the departure node

ﬂ\%v n gﬁg‘laforrdgt];% 1H€ar|]1§:v;ealr?gcil %?artarg z‘%?nu;}ortg{lon mgmbgg nq;j V\% Jﬁ)qse]: (0] r e
commumfatiqn] with & mgmoshid $24) anda qulqg mgang G@%ﬁ) Vihedeshed line (1820) lndlcates that
thé RERSRE EstP&)ts"’Q@ sepRaEBroRl thd s¥Rmg méand 26184 B in Bmmunication with it.

Similarly the processor for detecting arrival and departures of objects at nodes (1832) is in

communication with a memory (1834) and a sensing means {1836). The dashed line (1830) indicates that
the processor is physically separated from the sensing means (1836), but is in communication with it.
Note that sensing means could be co-located with processors, or may include processing and storage
means in addition to a sensor. Also note that detections could be made outside of arrivals and departures,
such as when transportation means or objects are in transit in the network, Note that in some cases where
interest is only in time periods during which movement between locations was feasible, the processor for

detecting arrival and departures of objects at nodes (1832) is nof required for performing the queries of
interest
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Cq obtained fromnerging the set of tines associated

W th the transportation neans and the set of tines
associated with the node having a reference tine
closest in time prior to the arrival of the
transportati on neans, wherein nerging is perforned
such that the tinme aSSOCIated Wi th each oth

t NEO B3 i recent time fromthe two sets ?“P”ﬁ@@“&ﬁz
['- C/ 00 10 4. The nmethod as clained in claims3,
wherein step b) of associati4hg at | east one detection

| ocati on and detection tine period with each object
feus eg’g?tﬁﬂetﬂgii‘"ft%&gtf“’we?%ﬁ &0 @mﬁﬁg‘et“g‘%ﬂw O aFL R e
raokillaitivtt @0hathp datsiruchurs kboyomnd makodidng steps gre prepplergjexamples.
Veigiks 'dl‘tyrrﬁ@e @ﬁprcla ayQQ@ecpfn the above example Departure Opportufiities la/@ 8&tribed

‘f u:?l a.l[% ase% tk%imes \% ! r%mz?e% w(:eth aa{l]o(JE Q'l? S OC Iffa ntﬂegg cl%g}:g g %éfeFeLngﬁmi erg the

e “6B; et one e em
|&§Smﬂlbéﬁf@t§ ﬂekqntvbwqt pruld ﬁw dapprted Eﬂbﬁ' ‘é'l*?f nogh i the ppiwerkand praipyd g the
n’%dd l@ltlfe Wenbd tﬁﬁeQS’tMmE thé fodﬂmiti‘&r.l &hd Gﬁtgtu@nsﬁﬁiaﬁfn Aesh€ arid hodad to
exghango 5"”? B abfsaiogt%ng Erg‘{n%ghg gag% %ﬁal‘tcﬁg gglhée?igg ?&L@Lﬁ-ﬁlh ngme feasibility of
‘Uﬂ@f’fé?g ofsfirarayad e '@F“"’tkr mes associated wth each node in
the network permt the object to be transported to or

Ll‘hgu eta Er%fcz?cr&%gg{d imeRY o?thplgglgag @%ﬁs&ﬂ o@th@ Eres‘éﬁtﬁrhen‘tt&%as been descri bed

rm ne as cl al ned

s onseoins st prormb o, Rt e wgBpeRld ‘B“d]“@&‘t"“ e e b
@fbbdinénndjscloked, tnet wpable of tulenustdagangdmehte awdifianias pd sdstipitions
\gﬂtoﬁtl‘lepgﬂ tk fdope Ok RHBRio SR b Yorth hliRerinSd l;yrﬁ% fdﬁ@ﬁgaaﬂrﬁg
entry node and end of the detected entry tinme period,
and lithe associ ated object was detected exiting the
network, then the at | east one possible exit node and
associated exit tine is the detected exit node and
start of the detected exit dine period. 25 6. The
method as clained in claiml or 4, wherein step a)
further includes: determning if the
predeterm ned | ocati on corresponds to a node; a
transportati on neans, or a path between two nodes,
wherein if the predeterm ned | ocation corresponds to
anode, then the associated one or nore nodes is the
correspondi ng node, or lithe predeterm ned |ocation
corresponds to a transportation neans, then the 30
associ ated one or nore nodes includes the node the
transportati on neans departed i medi ately prior to the
start of the predeternined time period, or lithe
predeterm ned | ocation corresponds to a |ocation on a
pat h between adj acent nodes, the one or nore nodes

i ncludes at | east one of the nodes associated with the
path. 28-09-10:02118PM ; 818831183000 16,48 44 7. The
method as clainmed in claim4, 5 or 6, wherein the step
of determining if an object is a C3/4-1nmenber of the
subset of objects that could have been at the
predeterm ned | ocation during the
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for any of the one or nore nodes associated with the
(1) predeterm ned |ocation, and for any of the at
| east one possible entry node associated with the
object: 00 5the tine associated with the possi bI e
entry node is equal to or por to the tinme
o P VRO SRE WRFALIGWEY node in the
set of times having a reference tine closest in tine
prior or equal to the end of the predeterm ned tune
1. f orA méteoddonmrcpenitationadiy detersbdisdbesdbogd of the phreor proedbiedy it pedd have

beerd 429 pleliddimined lo;;atzon @frm%i pre@fernindd e pteh& n@msh,&r trd¥BRoflation network,
soci at ed

I ogat i on
o PR G P PR o CHEBLAPHTL S £ Gty e ome
or ey thapspotiaiioe mexns thitdrapsperd ettdiseqmiible timeszene, qne P e phiects (quafFen nades

of theQueiNorkdfid falhs }oﬁl&&aﬂﬁ@enﬁﬁﬁé’s%?ﬂ@ A& aﬁ&n&dﬂﬁxg WB% more sensors for
associ ated wt current node associ at.ed

d“’“"ﬁ‘i‘”@&& pRptFHE RS "'?5@5% ?"6‘?1‘1‘13 VG "éhé‘ie‘“é‘i'e dﬂ*??BB“" 5@%5&[:“1 38"{“%'&r
schedukedtihésghap s shrspatationinicamaddeda v degarted & @dde; teo@hotl inruding the
stepgt,@sest intime prior or equal to the associated exit
tinme. 8. The nethod as clained jn claim3, wherein
step b) 2f a&SARg 5 G mere pelss Vit thePreisteripsdderatoBt at i on
15and dé} ect hssavidingae (epe braaidtevdot: locatia hnddsjeatvh ticke paiot with each
€ ntc@fe%@tgobje%t\,( Whi:88 a:%bjéc{he{eptfon gﬁ_‘/ WOL Keteofnl o lE §b_}§.t enlte%ﬂé bxiting or

ssoclating a prior node and associ at e%a
or 1 Beprgercgad e JaRste e deriod e et Fog HROITY I e R efEegdg period

pridtimeéj me are the node and tinme associated with the
more recent deb&ahh on: &ftmw@upmoﬁs twh%fn% sbQr P8 nhabsta

of the redeter ned t|ne period |
posTerBeRdime 48 EhTParlt | S 1 P °PB'B3 e 90t node
wh eﬁemvmrh endpobtd stditaods iy tpostretde time,andthé Freo, nmbe maredets of times

ti NEre §s§<§ﬂa§e|d ik gac%LJé oHi]x@ némé’rﬁ arfdQGeesQ& oﬂ:ﬁﬁe@ Gle 'b%gd tﬁfon Ehg lecemable
obj ect e en r edet

an dhwél?aé%ﬁoqeﬁémglteérﬁnsg?maglg Ry 5EiYs aﬁ Of ¢ geparted ng}:as Bl%lge netg{?rk and
&dem i s & nengemidfg hdmbstifiwtonedr nping abizbts thatrarld bayg bepn at the

hav greReBRinét lodafifh REARS REdbleRBiHed tRfeFeliWhéringt!l | Ng t he

det d .t d i.ncl udes det
]P (r:)re Zn; rag}eg‘{% AR ala%glergcf & Iﬁg?cgll l%gﬁtglgmgg@%?%é &le\ﬁ)ﬁfft ttnﬂ gt least one of

pr ethe tee,whe@ancreoets bf tOmes atsbriatqirwithreadhinnds imthe ogtwerk patmitithelgbject to
t hepPirinGHortlael 6r frd m i opab:e %de!; Sska lmtﬁ fe w&m& fofution, said

the time corres ondlng the assaqciated priaor_ node .in

{ ho PR RS HER PIRG o7 AARE e RS PIRES tipRened, snd e

t | meaggpirationdromamtetatingtdoriigve amdze@fedéthmmd tlegedindri ned
time for the current node associated with the

pre ation Qor, i for the_po
2. D oS58 RS 5 el -t e PP e A5 Jarvel of
traawmrammswﬂtehonme predeterm ned | ocation, the start
of the predeterm ned tlrre period is equal to or after

the_tinme corres tothetl asso at th the
3 o A e SR oA AT s S A

| oc®} i onassoviatiiyea seéft:mks vitlneaeh teangotitioh eansiviherenlrachpeof times

esOAE B bR BB Sl TRodfheAS G536 o el iR et on bt

could have departed each node in the network prior to the reference time;
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as clained in cIa|n14 wherein step d) includes:

CNI for each node associated with the predeterm ned

| ocati on processing each journey history record
selecting the set of tinmes associated with the current
node havi ng an associ at ed r&} erence time which is the

¢l pspsting the dei dmme@a‘ssbeﬁ:ea thh @%ﬁﬂoﬂ&t%n%ﬁ&s@ﬁﬂ 4Rk 2 &.heponanon
mearl (T Cisth STE SR T ETRET U SUTPRTS PRURE e o Splacd
baSEhmn e yet pRiies dssociated with thefdepafare perderayitg aas%mmeatre dlogestiin time

befg,glog&luusoth&f.@g&dg‘gﬁuﬁtﬁgt time of the predeterm ned
0SSi

hen roceedin o .t he next .
0B e S8 TR R A P e P WSS PR B BT g e mode
obtahdsfroyy ipergipg e bt offimes hﬁeocme;dt»vl#l thgtramsporiatiert maays and the s of times
assodidi&d &1&&%&8‘@{ ﬁv?@ ? l‘%ﬁo@@ﬁ@dt ﬁ&@s@m@ﬁﬂetp{x&qgﬁé arfl of thet transportation
associ at ed exi i MES || e curren 0
w4 SRSF mereins s perfape S A o i gretfreed aplipgep %‘8 fogf o most
rawmnmaﬁDMdmﬁanmshﬁém% coul d have traveled fromthe
current node to the possible exit node by using the
set _of fi sociated with the exit pode ,
4 T et el REPe R O\t MR 1468 opgecion focron
and defegtiandimeiperiadivwith epohiobjest detectdguiadingt exiting er in $w aetivark drgludesi t

ti Eﬁamfﬁﬁéjat least one Jomhéy J&Ey et &nith QOSERkDIeE otljdcBack RathePiistory
’m”Fﬂé ct coul d Qge traveled fromthe current node to

H5eR IFFtoR8 9t node is before the start tine of the
pr edet ettikastouk possitde eniy nold atdresvcipted oww dina for the obibes andxt

possi bIt & 18¥iobe gbeﬂtﬁe a&%&%@%&@i&d eﬁ%t'irﬁe fol tH@on&t‘ t he
cur s en

i SR o SRl Glon it o B s B St R e Sled cetectin
no c!i@shoamﬁ timpstipdfonttls ebjget ang piresst onpofttheezeroyuene oo gatraf Bpes

i atsBdidted vAHQRAEK node in the n&hm prinitlehbebbieatte 6d traRSRddld & ok TR: one or
that an.obj emgﬁwﬁnﬂ ve tr%iel ed fromthe current
no 8 Hede ® R HEREOP  ef ore the end of
t he predetern1ned time period then replacing the
5. Curmhembthyd & Clail aﬁuﬁzﬁu whbrein llﬂtﬁa&sé%ihﬂad b¥iet BB idetedtedlehtai the

netv?oﬁ% 91% @IL gtq ag\@ cmle1 W_?SI Lirg' an&] od socl e?\é?uarq%m%% tﬁé &9&&95&? node and

erence e Ccl 0ses
end gffigdetacigd m t’é’lﬁﬁ’ﬁﬁ“ﬁe@d ifaineesqommis@mem ‘Eﬂsl‘iﬁtPP@dtcﬁa{‘g thgpetwork, then

the &tiijagtohe ;fo@diﬁl@hxham dndl BYRIaRd kit (@0 it 1he detied @Kt nodOdd stafd of the

&m££§w&9m§' LS exit node; and for each possible
ry node %hd associ at ed entry time in the current
journey history record: If the associated entry

6. ti rihenthod s@Maithdden 6t 1lor ABviRfeinshE Ayfuideinclodes:ned ti e
per ng;l h?&{hggpeg%? ne?loga%mg he ne Jst aoﬁc’o%l% Flu‘eansﬁpl'ra[:lyn rtr;c%‘és or a path

assoc currentj our
hmwwsﬁwwvdwe@@wal or the nextJouney history record if

t here ﬁ'é&td?(ﬁmmbﬁu&ﬂﬁr&bda&ﬂs W iirlole, SRS asBitThted FROF luibt'eﬁﬂdes is the

corgobg B 1 B o b L s g, e e

assesipted one @ angkechotien\eludesdiraiodetthé tramspotthtion pearsidipaseddmmediately prior to

e R B e A RS e SR TG oo Penion ona

path briwgen adjacent gedes;ths| qae erjmaze nodes inoludess jeass pnecas te dodsngseociated with the

path.r avel ed from the possible entry node to the current
node i s before the associated entry tine then
proceedi ng to the next possible entry node and
associated entry tinme in the current journey history
record or the next journey history record if there are
no nore possible entry nodes and associ ated entry
tinmes in the current journey history record;
then the object is a nmenber of the subset of objects
that could have been at the predeterm ned | ocation
during the predetermned time period. 1010. The net hod
as c|EMpBo: ARCSAPRFE o Reseivarfby € PeairafpsTime () 1209 RifY-UHR01P-PR20
step of determ ning the subset of
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predeterm ned | ocation during the predetermned tine
period further includes determ ning the subset of the
one or nore objects that could have been at the
predeterm ned | ocation during the entire duration of
the predeterm ned tine peri&t, wherein an object is a

7. Mem8hedf of HAmsdiRSRIn £ o@b,luﬁ'ﬁ@&ﬁ theRRb oﬁdétéluﬁuxhﬁ#@n QRS a
| ONn
monfbs g S s SELREAE G BERLL ST BUEL G A0S \SOEL L e

preditermdned imepegiod ineludes defervhiningdt fop anyl of Big ieor marechodes pasociated with the
predRSidided lofzﬂ{on,tai?@foﬁ)giy%gﬁw @N&hstdhe ﬂxﬁs’i@& exﬁ'? %odéfassbchﬁedz\ﬁfh%e object

e e ST r e FanisCo e B sy e esdne o
the agfociatydenty nodgiin thosebofitonebaviag ¢ trfirencetimeloskst inffime prior or equal to the

end PMRARBEMIRE Gmb Qﬁ Aelcont Fodk shsdolath SRR fe @Iehé@éhntn@d location,
occu,rrlnlﬁlI EI‘IOI‘ to or %gual to the s

pr SHEREFPH;ohEE °14 FEopP aﬁgw&da\gﬁhmﬁpf@ﬁ%mwﬁ Begtiop-gngferany
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witht theepossiliisextt nafe hothgxatRretideakne clotdsOn Haw gridp essgqua to thdmesociated exit
Qredetermned |ocation during the entire duration of
the predetermned tinme period includes determning: U
, for any of the one or nore nodes associated wth the
8. pr dtietmethed a3 eldinled extldin B, wigredh shepib) efizgsocifting hidea@Tong fetdctiepdecation
and aaecu@mﬁe REi6d Qi dadh SHRPEIRSEDteRRE Sritgl R inlthibheRRIEIRdIudes at least
ﬁ time associated wth the possible entry node for
“fHe object is equal to or prior to the tine
COr r espe¥ekiatigs ¢ pridr hedeandaseociated orics time yith e ebipah Whivgindhetprior node

of it Bilbi tia¥e E]ﬂ nddel a8l ﬁhfﬁé‘cﬁxaieli m&za alk Qﬁfb&&wﬂgﬂet&dtﬁﬁ?ﬂlﬁd dBfect prior
or equ start of t redeterm ned time.for
t he g‘u?méﬂﬁhr%ﬁ% e e pEnp véjnflh t he predeternined
| ocat i omssodistine 2 pest fiedp andrgsogfted pret ttme*'l@ itherphieet, Wisgpinsthe post node
assHg bé&iﬁﬂed&% ﬁbnadbendfﬂnﬂa@@;od Bike3d VR g&atfdcﬁﬁ deﬁ@ﬁ&bcffﬂfe object after
any, 30 pOSS| noe ociated with the object,
t he eeﬁ‘& t?' 'ﬁ%%ﬂfugﬁfe%r"m" 6“%“ me period is equal to
whegein & step ofidbterniiningsificor r esponding to the tinme associ ated
W taﬁ &1%&&11% o MRABLSADE O ?]c&tt&%dﬁld;hﬁvetﬂa& atthe predetetmmgd location
et 0 ocat in.the set_of times associate
d‘"ﬁ?ﬁ‘ f”ﬁ 8’5%?’57%“89(}"?"#88% A&l a reference time
cl ofoegy Of the eieppmpreinodes associtpd atith the predetermingd bocationidheapxipy time
ass@l_dxdm fg,th;l%% pQantlaEe ﬂ?ﬂx&l@lﬁlM is 8&%&3 lﬂﬁj&%%elﬁ{e oééesﬂo?ndmg to the
sar 0 gi med_in ¢
ses g By i e et AP I B B o e end
of ﬂiepreduqmeﬁnmw-aw wide lasseciaitl with) teepredefieimdasy dagation,
ent & i£ ok thepbbeinbdhsQbiatedwi{Re OF négmk e cﬂ?énﬁ%‘aéassomated with the

al 4associ ating a prior node a socl ated prior tine
pregipterpine, location. diestart\pfte pedsterpiaed imegieriofs eaugl tepragerdhsiimeo
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wWith the object, wherein the post node and post tine .
are the node and tinme associated with the nore recent
detection of the object after the end of the
predeterm ned tine period; and wherein in step d) 10an
object is a deternined to b# a nenber of the subset of

0 birg?ﬁe‘ilﬁﬁ %@{mﬁ% %ﬁgﬁ tevh%}g% ae@&) n‘ichﬁesp re d et erm ned
| uri i
pr % éﬂt°§ Pqﬁe ﬁ%&cw?qdﬁg&él&pf@atewned ?ocauon pro?e(g?nggﬁgp J%"Fnely ﬁnstory record

one or nore nodes associated with the predeterm ned
| ocat i Ofjecedn %e@gt'o%més'a%clﬁéﬁﬂﬁ{tﬁéﬁﬁeﬂ&g hi\h?g aﬁ Esls&ﬁated reference

oeagsomate wi th the object is eg‘a‘ ggﬂ gc{ &

t o UPREHIPR e clgpeside B’aﬁmf?fgt’f ol e gl dh sy P Sriegod

i n the ®etaciofostibleredt nadesnt gssaviated ferit wmcie tieicwreentib@serdistonyrecord:
time prior thhoe&yt@l!lt agsgclatﬂfexéﬁﬁtﬂﬁngfoﬁfthe sﬁﬁ time of the predetenmned

predeterm ned tinme current node as omaeﬁ

wi th t himsreaetfen apgsekipe o e pexbppssible exit nodgand assogjatefl it time in the
post noeeremjaaey hkwog redotdlorttivmertijury hismng r@chty itthe then bre no more
node assahielathollsulls il SHGHEL mﬂ@ecqnén%%amm; o

end of e predetermned tine period is

after the tidhe detefminiugiBriarsigoseiole tire thes %@bla%a’é‘l Bpyepveted rom
Wi th cutse eittentiodeto #RpoRibRictitinadt binsingehepelatiaisarofiiin@associated

| ocati op.d Re L,Hﬁw &{avﬁ% anl %%E%ngteg e%bﬁ;n%q”ﬂﬂhttﬁhé B6sef 9tme prior,

node having a eren osest In time prior or
equal t&quPPét%@&E'%?’éﬁmﬁo%tl me. 13. A nethod for
conput at i onaif thy 1atbed pREsiBld tiniGhdt Brpolfddiraelt hok ttried e tiercurrent node

nor e obj etg{},%ls%ﬁ@&i&.gaea dﬁbe@@yae &gﬁﬁ@&n@ p%agaﬁr@a BhnDeSiod then

| ocati on term ne

obj ect P‘f"a“ﬁg‘ﬁ%%t“&tq eFRosTiRle st Rode papssopt ﬁ&f‘r“sef' ‘E%?“ﬁfﬁ“‘ﬁ’“’“ey
si ngl e pisionytredond, b thamegtjowiey distoerrekedi ipthere ard no froteippwibiereft nodes

hat o1 Aol il ids 6 QiR HABT RIS | O e

obj ects bet m&‘é‘t@ﬁ&g@ Possibsitime that ﬂb‘i’iﬁ&?ﬂ‘aé paye H%‘F‘[‘fg trom the curvent
j 0i ni ng nadkjtathe possihie eheinodé is bfere tietembefithegprdetenmiied dline geriod then
one or r;éyia%mg&@%meﬁﬂi é&fm@& mﬁf‘t‘h@&wﬁ{ﬁpﬁi RGine SRR Iated Sith the

exiting or 1n the network ereln the d |sce{ i kbl e
i s arBeRtpada Vi m st anrpioniiae Wil s ff glosest nfime pror,or
t r ansporetpad focie ma:atslaa!tlpbssmlé tise tiat anchbjecticbddinaye fromled frbre the

met hod i pela ﬂddg%tﬁiﬁgsw de: an a) associating
ajourney wth eac ect 3et ect ed _in the_ net
wherei n” the fOEIHEFBISPRCIHRS 2ottty %%P%ﬁ“%ﬂ&”’“me"

associ atiisthrerebary: [ ime, and a exit |ocation and

associ ated exit tidgm o antdedentl {;ﬁlymgﬁggﬁeﬁd At Hephedbtermined

wth the entry |location and an exit e IS associ at ed
with the exi M%ﬂpmaqﬂngtoﬁenﬂm@%al@fw H:&assomatedentry

zero, one or tmriﬁhsairﬁntgéurﬂeymmmm.&ah&nmwmwhmmord if
networ K, helyel iy a5k ol el Fidhs ARIQBLALED PR i e curon

node of the ne e ear |es poSssS
time that anjw}e@bistowmoui have arrived at each ot her

node in the netWokle Hfething %m&%ﬁlmﬁﬁéeﬁb@é&&uldhave

node by an asso ed 21 09 10:
1 151882110300%F ﬁ%’?ﬁt‘”mfb“' PASSTY¢ ety P%‘??é%*‘e PHFEETE ngfig Py uine the selected set
sets of ti e of dines dsseiaed whibareltaodt; &demabl e times t hat
the one or nore transportation neans arrived at or
departed nodes in the network; CNI c)associating a
node with the predeterm ned | ocati on;
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obj ects that could have been at the 00 5 predeterm ned
| ocation during the predeterm ned tinme period wherein
an object is a nmenber of the subset C lof objects that
coul d have been at the predeterm ned | ocation during
the predeterm ned tine peri if, for each

journey associ at éfthetktédd p@sibie Hine tht, an bbjevt edbitavettaReledfiant the

time of an ﬁ}aksﬁ:‘fct e no%g %Le Ju?rerg Emﬁflst b%forettg%sgolcig@d entry txme then

cor r espondi to the assocla

of times as s‘iﬁ%‘i”%ﬁ‘f’%"%’i‘?’ft Qqﬁ%b'b‘?’% é?déra?ﬁ ﬁ@a'a’%tf‘&?.ﬁs*ﬁ fine
havi ng a refcﬁﬁmjbembyMomk@&estthemxtjbmymuﬂhetand iGthere are no
after the stigd pflinb By RbRIGIGLTHRAE kbl M iPfhe A

end of the p'?‘gd gtermn %perl 'S gr“‘e%t e?“tﬁa moumy
equal to theh‘i‘?‘?r’é‘c?,‘é»rrespondl ng to the node assom at ed
with the predet erimntedbieaiod mdibet of thelebsa @f obfekts tHahamsld have been
associ ated wit.h ent | hayi ef p Bod 1 M

cl osest in tltFrhe "é"g‘%&'mﬁe‘i %°$§g§“f{"§§‘ o JRaderiafn et Yy

time. 14. A nethod for conputationally detennining the
subset of the one or nore objects that could have been

10. at FJI‘SSQC?JS%%E%GH ?nda.n%) Ql%aotf algﬂls qu éﬂﬂer&% i st%l'gf d&&mﬂnng the subset of

nsportatio
the qn5 %@PRR/@PJR“S thafaould e 1??6‘? vte@resg?rwg!e%ﬂosﬁhﬂ'g%mwr* Fecstsgmined time

peribd REthe? inchles @xtbraidRtihRbieOd tiRfond drifraubitct thet coall Wk lcen at the
Pre&%e&%iggf 1St d%\aggsthmﬂggﬁra@{}:sd? ﬁtretp%ét%mgaeﬁﬂespeh@oahherem an objectis a

ranspor
memglsr esmb%'t qfakipets thag ealdjeve hean ﬁ@tcmdﬁcrwrad Baatuﬁ%d‘rws A fyjire
dursidh afediredeehfifedaimetphibd i Wast kneassdciaterbdettetion docativd and time period for

the QEEQ% aﬁ%ﬁé&[ She oﬂh&%ﬁ%ﬁ&t&r ngre.'.%ﬂse . Lsso%[lﬁ:@ Wltﬁ] Each ﬁ&ﬁctn{ tHnetwork

I'scernible tines

alr e
permyit thg Qhieqs fo @@ﬁ%m tp qoF ARe QR gt TR Rodes astpcigise il fh predetermined
locitioa,¥8id &infsporetbnad octrrickerivr toed eqralnotie start Sfpradetidurdd time period and

per}nﬁ?ﬁe%g_fe&go ﬂe%n&%&teﬁ tﬁ%ﬂﬁtﬁqo&e d said tranﬁ:%ﬁﬁﬁh ﬂ't'njn @g:uﬁ'ﬁ"!ﬁ & oY hfter the

imes wt eac node Kr the network
G“W&‘@F"ﬂetﬁ'ﬁ‘ﬁ’ﬁ E‘é‘f’iof times includes a reference tine

and the | atest possible tinme that an object could have

11.de p@ﬁé:ﬁ‘&o@ %ﬁmﬁ&hﬁ Elaﬂpﬁewheri]elﬁ e sé}?&fﬂ&érkmﬁr@df éi\robjeé’t@éja Admber of

the reference tine a
meévﬁewgg%wﬁwbwumawmﬁﬁ&%ﬂm ArAHGCs o B G peion o e
predeieranitted tinsproicd atludes dewaindngar ri ved at or departed nodes

I N er 3G bRE dne ofmord Hﬁe@éﬂaﬁe@%tﬂﬁe Weﬁé?enﬁﬁmo&ab& dd for any of the

det ect ed {n the_network, _.one or nore % gjh .
ot eastopeposle spfey nadesstopiated ity the g‘aﬁ%‘wwaﬁ%@? Vgtjdhe possible entry
noduamartha objeat islajuaied orqoﬁoxtto the time con@apondiyg th Gm asssmatgll egtrpwidp in the set of

érer@é‘mgs‘ g:hhﬂg ifddl R for th
one or r(&re noQ e‘t'sl&\?\ﬁqt ing ‘?Iﬂ and predetgeurlm ned orthe
cupregt i9de giiocialid d"@@’”%ﬂ@ﬁ‘ﬁeﬁ opiotahe subset of the one or

nor and) k] fordng of thedne enmdrel ndday @sdatard with the fredqtenaitied beativn) exd for any

popiPls i Qb RS 8 G B p b RES 4ROk Bl o or st
theimerorrespendingta the @me qsmcm with the pmrntmfl@éaocle@dmm ﬁav@etenmned

lo@&ﬁn&lfe@&%pﬁﬁés Qebodididd vl YRSsIbIEXR n&ﬁJh@u‘iﬁ a reference time closest in time
agﬁ%&grtatlon ans, froma etectlon | ocati on
himent {he associated detection
time, to arrive at the predeterm ned 35 | ocation at or
before the end of the predeterm ned tine period; or
28-09-10: 02: 18PM : 8188311E1300ft 21/ 48

COMS 1D No: ARCS-293838  Received by P Australia: Time (H:m) 15:09 Date (Y-M-d) 2010-09-28

29%¥) det ermi ni ng the subset of the one of*WBFe™° wresee



2008271927 28 Sep 2010

287087°/F° 1%t he obj ect coul d have been transport &d°%3'4%28r o
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or nore transportation neans fromthe
C- 1llpredeterm ned | ocation at or after the start of
the predetermned tinme period to arrive at a detection
c=t 4l ocati on at or bef ore th; end of the associ ated
detection tinme; 1.) then t hé& object is a nenber of the

12. sultbatetial aodlinet is clahﬁt(} ehuididlstdpty 6f d@etingtat lkd3one detection location

ond SRR P s siBS Bt ) oo Vo P A Tl
i n cl ai ¥ietiatingapriprnode s asoriptedpriprniinesyith e ogiest, “’hefem the prior node
ar mngmgue&mhe Hbdé e@itime Bssb@eﬁﬂtwiﬂlﬁheaﬁﬂi‘ed n’é&ﬁ%tg&ltoa @f the object prior
L redet erm ned ‘| ocati on
ancf éggﬁgbtfg} H§ eg&lnggﬁm%%gl %aﬁ Iont o chronol ogi cal
ord er pAGiatinge post@priegnd eacisienpoft e Wilythebieck, hariplise post node
10 poidy@e Sifie B ﬂﬁa&ﬁﬁb eﬁ&lfiﬁﬁ&ﬁdc‘&&d Rt the Eoretrbt@nt detection of the object after

chghggxgd ?%lg%%dété/ er| od ed pair [ [ of | ocati ons and

assocl ate &r e lithe pair
i n&beefad stpe) predet erm ned | ocatl on and predeterm ned
ti ERotpeRt is ﬁ)ﬂetéiﬁamfb&lﬁ bb & ASihber emmubslemtuwma B6h1d Hal@Ebckiat the
r..then.if t et ect at.i a
prock R ol B e S PR R BB Yo B o
codrgnstrithe oeamoryrades peptive withdhemeletegmined lasation fhﬂﬂrwr time

assoslauammpmé ﬁfok Rdde B@&ﬁh&dfvﬁtﬁ RRelobfect &qﬁm eodﬁbﬁcrr 0 taeeaﬂue correspondmg to
on at, Or

the A5l b Foce Bt et i B e T L RS BT Bt St the
startipf the predefenuined timet foxthe quirent dede@sspéined withithe gredetedned frsptiophe
0bjafi; For thS pést AT BRECIAI vith SheDbia& @hd RS vl Bit A6deSssbiabd Withthe

predheénn réag?o%nclog,t ing of til%%ggc{e%anme%%me peno%t:sl eoqpai { o Ia{t]eg thteQieme

termne
cowaqduﬂ@stht iree gsv0eigied withvuvew npds@esoriser \alﬁtrhw@{ﬁ’@tr@mﬁ lpragpn in the
set dfitifies RGiedlwiltsthé Ht PEShaving 6 ifdrenbOfind d16aEst MAFhe pitr kdual to the

then if the detection |ocation and
asso%{&%%@%%tﬁmrﬁ ned | ocation are the sane or if 20 the

obj ect could have been transported via one or nore
13, obj Aemtthddrfmmpmithhdll@ deterRidus: the subeet dT the AR @ @iokeBjects that could have

bee%ic.i%g i ar o vgé %ttﬁﬁl% %Ergde?eprg ?&C thger}:%ritgﬁ{n gg%%«:?@angﬂo%ion network,

¢ Brrigd beings sipglg pojat ip e ‘ﬁ'raé geedpdperiedftimgandshy nerprs Melpding one
or nidfetrankpoation inBana thavttihepbrt atfdistdasible tineseropdne OIIEAE bigedtsbatween nodes

of t%‘eﬁﬂglv%% patl %ﬂ?ﬁﬁ{a&h&oﬁ&%ﬁ?&g ﬁétnﬁrg gt%{l’l&fﬂai% oQJ‘or%N $dkors for

detecting apgbject putering; exiting or iy 'i'}F Pqﬁmﬂsuwbemdhqﬂgswﬁéleéi{new gspual or

sch&infed timesatdntht fra3pddRtidndicainied@ 91 depR6:a b dodaphenahodiaifing the
mpw gited by the transportation nmeans together with an
associated tinme of arrival and departure by the
t r afls poreisanistioe « jnpemay with eaglrbiecidisiseted inthe neiyges; wherrin the journey

mcme & ektry ldchtidnlafd BERARH SNtitiR fankl @ 6t loQBor dhd Bssociated exit t:me, anda

enly GELIE sl B B A b & R R ronye R B otions nd

r ephlac e mesotiating gert,icone ngoncketa oftinds aith each uwde ofthe hapelerk, wherein each
set M‘tﬁﬁﬁ BMochaa ith S RbROPHE gétw é&%e%%&s‘gﬁcgﬁﬂgﬁmé ﬂmlaag oljgot could
eac e erro

node in the net work an associ at
have arriyeqd gt sach giberinagds in frg nebwerkbavinedeppartpdtheassagialed node by an associated

predeterm ned tinme period such that
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"9 P he transportation neans remains at a’ ﬁﬁﬂ@‘PﬁP

the entire duration of the predeterm ned tine period

then the node is associated with the repl acenent

| ocation; otherwise b. if the transportation neans is

between nodes for the entire duration of the

predeterm ned tine period t #8n the node from which the
refeten@enia@odnti & s o MRS e skeaatpb@ﬂe diECeREH 1 nRs Yhat 1B on bi Rdre t O

mﬂg&ﬁﬁtﬁkﬁl&m%v&d{}??he red d@@ﬁg R}vnﬁ period is

associ at ed acenen ocatlon and t he
st &t oﬁ“?ﬂ%m®¥@H%F@Pﬁ?ﬁ@@m¥mWﬂ“E@WWbd is set to a

ti e i miadnmdingtye sp¥skiQf tk ond 3 éhotel oBRctOhatd @@ dveibetn Rihet he

predel eﬁ'@ﬁéﬁ%cta@nldgﬁ%gqﬁ ng;ﬂéiafe&%ggd%% g&‘r&g @mer?lﬁ o étpe%t &8 %en‘%ber bW subser

etermn

of ogigfuthit gpud haye ?q%ﬂtftheamﬂéﬁfemr&fl fosstionduring the prsdstermined drapperiod if
ot ff&d’éMIﬁ&m&yfaﬂbcmﬁﬁhthrbﬁ d8lecy e db@elat@extt fife of an object is equal to or after |

ortati opn nean deternlned
the {“’é‘? 8’835‘”'1“3 t ﬁ‘%“ﬁ‘f"éa?ef' ‘%V “t"ﬂe '"31‘ % Eé{?"'sﬁs&“d"é“t f#ht'H"e"&ed”“"""‘‘“‘“3’
locsthpmwpe A Fefrgeniestingef dlasest tnltignetefiywbio of afgr the stat ofithe pteklesermined time; or
t r aRsRAbiES ,sraﬁtemamq,e@&d i{ H6atdd aﬁﬁortcgﬁmm%crmlca&%ﬁmmg to the node

ti asso erio S defl
ol B3Rl P SEREE i o e Bt e
mf%memembe#ﬁe@dwwm@nwrm the start of

t he ori gi nal predeternined time period and endi ng at
14 th eA Hetg?d tgf d e{i}%h @%e\g nnta.rb% é{u se? (B‘ retoget: ég?rpore %Qt‘g’ tha{ c%{t?d have
b"% Pf@@éqdet?rmlqﬁé eatioprat apetimedicipga Ueﬁfct?mnidﬁ@wtmw iy$ object transportation
netwl@Rakd thifeGed bl a kifi A \SoR| Enttﬂrld oP b dXRAMI périae rafﬁ.hheana aféaewvork

mcl‘i:ﬁ]ﬁ% x Io; 1% l g&}% nc;ergtonl oe(a:.r% ogt a? asiscg C? ttmef ﬁ-:rt{, nepor mare %b_] ects

ocatl on SSOCI a
betuss “?%Ofé%%mo&% wamm adisperinedessfitre v eTl ala&m@qq@g one or more

sen$ordBr defectargrah viadet iering) @xitifigdd SR debidrig Avhereia 08 ditterdifl@times are actual

or s@ﬂ:q et Ltes ] nﬁ%élgm%{gréxﬁﬁ m%%lg Odtalg gr (853119# Q x?}:ﬁie the megm{i including the

erio I ons
““Fﬁ both (i) and 00 are not satlsfled then a

I € péssoeiating Yerolob il s@$of diftds RBGAEH BUETH tiel naR/ofkCheRT chdh set of times
mcﬂﬁis'a'?&g'ed% L:Ee %Ptd%he l&gs os.%ﬁe E?lic’ze‘?’ tggtlat?g§ect coutdri?{wet}l%?aggg a&f\jer node

It assocl at commencl

inthe W‘YP&‘F anggrrivprat the sode by the zaferense fsind tf;z@eﬁ ofitimes ﬁea@d&weﬂ the
disenaibla gmex thet the ofid dfmofftrafppiitibabih Enbatrived @t dr depanqaoled il thenetwork;

dreans from the node; and wherein the step of

determning is performed for each of the replacenent

| oc#eqeiHeEs Wiflcpaehabisetdateatedl in thametyyerki agelor ogedetsctionflenationg end
assmei defastioh Gk PAREEH Fherdif € MidcBbh b8k Siflglé IR in time or an

°5§§$%73§ the predeterm ned | ocation and tine

per| met hod for conputationally determ ning

t heasserifking ong pr meTe ngsieewigh eaphodetecterdhind predetermined loeatipmt abdhy e

be eﬂet@hnihgﬂfe%ﬁﬁ&%fﬁh Bifhr h@&%hjeam&%uﬁ R0 Gudh bt predetermined

ok ey B ok R i 5 b eton Bl s g e

P“@ﬂwﬁmm#ﬁwdhnBOQmﬂan ext ended period of time and the
net WkdobjeRchiid
t hat trajns or t at sceéﬁfﬁm%&&qm&ﬁﬁt& maemﬁ"ma

nes ze e or
detstfjor fqeatiop E&%&%ﬁﬁfhﬂ sfaégf thf asyopiateddatestioiting to aysive Mdhe mdmemrgned
locatijnat GriteforeQBtARd 6f thd (SaRALINKR e 3aEhal &C! udi ng one 30 or
nore sensors for detecting an object entering, exiting
or in the network, wherein the discernible tinmes are
actual or scheduled tines that the transportation
nmeans arrived at or departed a node, the nethod
i ncludi ng the steps ot
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28-esmioedErating zero or nore sets of times wthEEEA*Rdde
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in the network wherein each set of tines includes a

rehence time and the | atest possible tinme that an

obj ect could have departed each other node 35 in the

network and arrived at the g de byte reference tine

and the sets of tines are baSed upon the 28-09- 10;

02 ifigekjest8q 8BB4 BB GmsRBitd viBzebdloraiogedanspaitition meaneiong that
prestQ%uQE S%cée{on Rk Saek &@Q@&Qf&@ﬂr&d@@nﬂm Bihe Pérfol ¥ookivRlat difotection

departed nodes 1 n the network; and Cl Osassom ating
locatjgmiaf orbefors thpsnd efthefsiosialed dptechion ing: net wor k, one or nore
dettes thi objed: Boatembersf tha chbid pixdias thatcewld Bt bt Bl frddptermined

1oca@&rdu99gsm Hhekalifadinflghgat i on time period may be a
single point in time or an 5extended period of tine;
and 00 Classociating one or nore nodes wth each

15. detTbemettodn disipred ihedadm id, fiatiier inpbuling the stepsrod

d etaﬁ-ﬁﬂ@n@'e&ﬂ detbdin BLIESEInd AsodiliQ PRI FimE B, AR tﬁgﬁr&ctenmned
that coul d have been etermﬁg‘?d | ocati on

locafiffind prefld e 519 15 %f““’a"hﬁﬁ"%‘g"&"gﬁ“’ﬂ‘i“ﬁ@ HROTSEF Tt g e

inclieerein for each detection | ocati on and CNdet ecti on

ti 'Hleocgs@i'h%%gh Qé&gﬁe%e egf 0 PP QR 6:8dred Pir ofBEakiordsRRS associated

obj’ect ¢ have n transported via zero or nore
t‘“‘‘fb%"fi%‘%‘?’t“"'hf"'l"’&nsportat| on means fromthe 0Odetection

| 0GAht pair lﬁﬂudaﬁhﬂfr&défenﬁ:hﬁ I&hiintandfredefamminsisioe iperiod ds the least recent

looa%@ttl Sﬁiﬁhgl;h thcl: {EE' t%esl?ftﬁer Je&e%t%n ?otcatton gncﬂﬁt%ﬂt em!c'aﬁgn are the same or if

tion predet er m ned

the P?J?r-é “ﬂ@r‘ﬁ“ﬁd’““/ tianIpgiiRd vig onper 'EHST ‘é’dFP‘ teawr"aﬂ“ﬂw&a“b‘@% the
predeteiagiindatich af brafigrchastadtof B preddanainsdibnd etiodon anmipaat shefdetentipn

locitiaﬁ‘ at m- before B SAELQRIHRG iRE ﬂério@ ﬁlen‘?‘ﬁw Ql{;ec@fs b ‘%{emEJ? 8t B8 ¢hbset of

redetermned ti ne er|o %e f‘ﬁ "
oL B PTG B i B B s e periods o
as sifithe aticidelaties the predetermineddocation and pmmmmee@tas fhg mgst recent

lmﬁﬁﬂgﬁfhr&f in 60 Fﬁﬂ&ﬁ?& ¢ &teciN 165k shd@deteRMthdd 1&@%1&1 a{%Q@el’kame or if

t he rede erm ned Iocatlonfor the enfire
the e%{

P YRR GF PO b PR RGD G g e destion
loceticaiati® elfter the chdanfMe]iEt;ectibm titdpariod toirivel atrtiep prddetersrtizsg docgion at or before,

theQhdl5Hch d@t@lﬁmleq %@ ?ério@ thed Q€ g\e @Jjés@ﬁ a ﬁ’t@ﬂbé? %‘F’iﬁ@éu@ge%*‘ ﬁbjeawomat could

det ECtI on tine ave en associ at e
hayse e theprgd enamﬁ!eﬁswmawrdamw%afmd

predeterm ned tinme period, into chronol ogi cal order;
162Nd Tho method as claimed in claim 15, further including the steps of:

for each transportation means, recording each node visited by the transportation means together
with an associated time of arrival and departﬁre by the transportation means at the respective node; and
wherein if the predstermined location is a transportation means, the predetermined location and
its associated time period is replaced by one or more replacement locations and associated time periods
whereby each replacement location corresponds to a node in the nstwork and each associated time period
is a non-overiapping segment of the original predetermined time period such that:
a if the transportation means remains at a node for the entire duration of the predetermined|
time period then the node is associated with the replacement location; otherwise
b. if'the t-ai:spurtaﬁon means is between nodes for the entire duration of the predetermined
time period then the node from which the transportation means departed immediately
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a)i e transportation, ns remains at a.n or .
the entir eas’i?ﬁif‘g‘? fiBfPegPd i %ﬁ@b@?“ﬁ%@ﬁ"ﬁfﬁf‘f ‘ﬁbﬂt‘e node and its
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assGIRQAtinR pEiribdl WHBReilPRF Lflcase the replacement Iocation and associated time period
replaces the predetermined location and time period.

17. A method for computationally determining the subset of the one or more objects that could have
been at a predetermined Location for the entire duration of a predetermined time period in a object
transportation network, the time period being a single point in time or an extended period of time and the
network including one or more transportation means that transport at discernible times zero, one or more
objects between nodes of the network via paths joining adjacent nodes of the network and including one
or more sensors for detecting an object entering, exiting or in the network, wherein the discernible times
are acinal or soheduled times that the transportation means arrived at or departed a node, the method
including the steps of:

associating zero or more sets of times with eack node in the network wherein each set of times
includes a reference time and the latest possible time that an object could have deperted each other node
in the network and arrived at the node by the reference time and the sets of times are based upon the
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23, A system for determining the feasibility of an object being able to transit from one predetermined

location at an associated time to & second predetermined location at a second associated time via zero or
more other predetermined locations, the system including;:

means for detecting the Incation of a transportation means in the network and recording the time
of that detection; and

a processing means for performing the method of any one of claims 20 or 21 in response to a

received query.

24, A system for determining if one or more objects could have been at a predetermined location
during a predetermined time period, wherein the predetermined time period may be a single point in time
or an extended period of time, the system including:

at least one object detection computer processor and memory arranged to record the entry, exit
and/or location of an object from the network, and the associated entry, exit, or location time;

at least one-object transportation computer processor and memory arranged to record the time of
arrival, and the time of departure of a transporiation means from each node;

a query computer processor and memory in communication with communication with the at jeast
one object detection computer processor and memory and the Ieast one object transportation computer
processor and memory for analysis of said records and receiving queries, wherein said query computer

processor and memory performs the method of any one of claims 1 to 19 in response to a received query.

25. A system as claimed in claim 22, wherein the means for detecting an object at a location in the
network includes at least one object detection computer processor and memory associated with a ticketing
system, wherein the at feast one object detection computer processor and memory are arranged to record

the enfry or exit of an object from the network, and the assooiated entry or exit time via a ticket associated
with the object.

26. A system as cleimed in claim 22, wherein the means for detecting an object at a location in the
network includes at Ieast one object detection computer processor and memory associated with a video
surveillance system which monitors objects visiting the nodes. '

27.  Asystem as claimed in any one of claims 22 to 26, whetein the means for detecting the location
of a transportation means in the network and recording the time of that detection includes at least one
object transportation computer processor and memory associated with a network operations system.

28. A computer program product including a computer readable medium, having a computer readable
program code embodied therein, said computer readable program code containing instructions to
itnplement the method of any one of claims 1 to 21.
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