DYNAM C GENERATI ON OF CSI FOR OUTBOUND ROAMERS CROSS REFERENCE TO RELATED
APPLI CATI ON [ 0001] This application clainms priority fromUnited States

Provi si omnwslb 2Reesed3s Appl i cation Serial No. 60/ 657, 798 entcthBzhoiyosars ¢ CAVEL
Approach for Inplenenting Call Services for Qutbound Roanmers, filed March
2, 2005, the entirety of which is incorporated herein by reference.
BACKGROUND OF THE I NVENTION Field of the Invention [0002] The present
invention generally relates to outbound roaners. Mre specifically, the
invention relates to dynam c provisioning of Custom zed Applications for
Mobi | e network Enhanced Logi c (CAMEL) Subscription Information (CSI) of the
out bound roaners. Background of the Technol ogy [ 0003] Vari ous operators
offer international roaming to their users utilizing nobile communication
systens enpl oyed worl dwi de. One of the nost |ucrative aspects of
international roamng for an operator is the revenue generated by outbound
roam riy. The operator generates revenue from out bound roam ng when a
subscri ber of the operator's own honme network, visits another network and
makes calls. To increase outbound roam ng revenue, nany operators offer
various val ue-added call control services to the outbound roaners. [0004]
These val ue added servi ces may berpromgednboth for Mbile Oiginated (MO
and Mobile Term nated (MI) outbound roaner calls. Sone of these val ue added
services for the MO calls includ&“BHE"8r®9not linited to, roaning hone
shor tl0code, optimal routing, msdialed digit correction, prepaid roam ng,
Calling Line Identificati : r am ng fraud control.

Val ue added services foﬁﬂgﬁégﬁki%%ﬁ#&f§g£§%r%ut gﬁﬁd roamer include, but
are not limted to; optimal routing for late call forwarding, incom ng cal
scr eeni ngrdigh .Ml pERREE RERRGrAGN RaafipiggRome shortcode for a MO call from
t he out bound roamer allows the outbound roaner to dial a hone network
short-code, such as, custonmer care, or enmergency at the visited network.

Thi s 1servi ce then transl at estkie cghogk- coventId the home or visited
network | ong nunber. In case of an MI call for an outbound roaner, the

i ncom ng call screening service allows the outbound roanmer to screen only
sel ect ed PH0ILdr s t Bhget prhsenigh tmovemitéonut eliates oaner . ikage hedatan case

the outb rng,sdi a.n looqb €. @ , -due. tQ. ong or

m ssi ng ?ﬁ?%%%g??ghaﬁﬁgfaﬁ+%ﬁ 5§%$?§Faﬁﬁg égflm%g%&%g!iﬁ?eﬁ?i%@%?#@

cor r ect e®FEYngt® hd ovpsdPas edhar giare chesecthen sdrevi petcl obesyeeeneral |y,

i npl epentyike18N8004s MY G rfchBE BhQ¥erEBRILONGM val ue added services can

i ncl ude Custom zed Application for Mbile netwrk Enhanced Logi c ( CAMEL)

In that case, when the outbound roanmer registers at the visiting network
and initiates a call, an Oiginating CAMEL Subscription Information (O CSl)
is sent froma Home Location Register (HLR) of the hone network of the
roamer to a Visited Location Register (VLR) of the visiting network. The

O CSI enables the call control for the MOcall froma VPWN VMSC to pass to
a HPMN GSM Service Control Function (SCF). Simlarly, for a MI call, the
HLR sends a T-CSI to a HPMN GVBC, which in turn passes the call control to
t he HPWN gsnSCF. Therefore, for the MOcall, the O-CSI is provisioned at
the VLR, while for the MI call the T-CSI is provisioned at the HLR [0006]
HLR is provisioned wwth the OCSI and the T-CSI for the MO call and the
Mrcal |l irrespective of whether the subscriber is outbound roam ng or not.
Further, the HLR is provisioned irrespective of whether the subscriber is
currently outbound roam ng on the CAMEL network or not. Mreover, the

| i cense cost of CAMEL subscription for the CSI by an HLR vendor is usually
| i nked to the nunber of O CSI or T-CSI or the nunber of subscribers defined
with a CSI that are statically provisioned at the HLR This static
provisioning is irrespective of the rndunber of OCSI or T-CSI subscribers

out bound roam ng at any given tine. Thus, subscriberbased charging by the
HLR vendor often proves to be expensive for the operator. [0007] On the

ot her hand, certain HLR vendors have an upper-limt on the nunber of T-CS
and O-CSI to be provisioned at the HLR In this case, the imt for storing
the CSI in the HLR becones a bottleneck for the operator. [0008] One or
nore of the above-nentioned approaches suffer fromthe problemof static
provi sioning of the CSI at the HLR irrespective of the nunber of outbound
roam ng subscribers at a given tinme. This increases the cost for supporting
t he CAMEL subscribers. Thus, there is a need for an alternative approach
that is costeffective by keeping the nunber of CSI provisioned at the HLR

| ow at any tinme. DESCRI PTI ON OF THE DRAW NGS Bri ef Description of the

Drawi ngs [0009] FIG 1 illustrates a block diagramof a systemin
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enbodi mrent of the present invention. [OO1IQFIG 2 illustrates a bl ock

di agram of the dynam c¢ CAMEL gateway in accordance wth an enbodi nent of

t he presewD 200meo3son. [001I]FIG 3 illustrates a bl ockpdiragzeasna2s he
dynam ¢ CAMEL gateway in accordance with another enbodi nent of the present
invention. [0012]FIG 4 illustrates a bl ock di agram of the dynam c CAMEL
gateway in accordance with yet another enbodi nent of the present invention.
[0013]FIG 5 illustrates a bl ock diagram of the dynam c CAMEL gateway for
provi si oning MI-CSI at an HPIMN G\@@KSIEB‘U]_W’)I accordance with an enbodi nent of
the pr esent i nvention. [0014JFI G illustrates a flowhart for providing
csl of anlWPHound IFesser I3 ac%%’%%&@nw HPPERVEIRBSdi FERESBT t"ﬁg present

i nventi Omn({v@pl5]9u5hesy§térﬂld t@fprlawgy add aaghariegenss aficaeasé b2 CSl in
accor dance an errbo i ment of i resent i entlg F/E}OOlG Flgi 8
il lustrat eé:tTlT‘TS\A/cPfgﬁP ‘f“bjrorbr oVt |o‘?1 HAGEhRe §EFer &TEGC a VPWN
VLR VBBEC rasdacapdaneeaw t Buain mgmmmaniomfsydt@mr esgfier| ;ﬁvernt thm.

[ 0017] FIG 9 il }ustrat rt i n dance
W th hn CHEYRAERE S TRafbr LSRR SeSRisia | Pl MEES Y, PRl Tates
f 1 owchar trefmnrﬁlsovilenw n@qrh@dgen@f attddgneMT£CB| Htla% HBIVI‘% GFJBC/]Sq'P in
accor dancgdhean emodingat, of ndi8 rREEEEM  iA¥eRLi Ofke Q%QLEU% 11

illustrates a flowhart_ for provisloning the generated M at an HPWN
HLR i n actidiedante FFRPIRIHEGt REr 28RbRLFe APt HT2Y HETSFEsent i nventi on.

[002@pFI G 12 illustrates a flow diagramfor a short-code application for

t he outbound roaners in ac ment of the present
invention. [002I]FIG 13 i %Woﬁgﬂ ﬁw gljram for msdialed digits
correcti omdod] t heiautbounthrnaanetd icheapeesedancierwartthoan enbodagent of the
present i Avent [ 14 j | S o] far Gh !

guar ant ee Y Rﬁtﬁgnou%‘gggﬁ%ﬁn@r&s %n%g%%%(fda%:%é wvé\%xg%hggbogl ?rent of the
present |9?Sﬁéqiﬂtl@nWED@2%T}agél Gesebutidnygud birkiers:| ow di agram for prepaid

roamiRg fpgoddy cal knf Yo bhe, o4t boynd kg ge&%sbﬂu@?&grﬁtﬁﬂgﬁpﬂéﬁ an
embodi ment of the present invention. [0024] FIG_ 16 illustrates a flow

di agr am fRFOVHEER nghd attlI6T Eh@iSELhGERAYr oS PAVELcOra5ABESi th an
enbodi nenthpf dihee Jlérs@S@Hénl ﬂM@MisﬁﬁnchOBaﬂre&i Gwdl adjldaesicr aiesia, fl ow
diagram for opti ga rout,i 9 for t.he out 8ounld loalmsrgll n, accaqr dagﬁe with an
embodi mert® ofSt h&° prFEHES ni8ht i TRZE0261 G T T8 it r dfes™a £ 1 ow

di agram fmnmpteldrmihnageuwungoun bay enedl | fdroramaridicrgaker inhdight bownd
roamgrs | e with an ermbodi ment of the present invention.

[oog% &O‘%S&%Fnl %rates a flow diagramfor incom ng call screening for

t he out bo[ﬂﬂﬂ&loarreﬁs prcartdoraaneeiwiath exeedbodi rehodbherhechr BBent

i nventi on, J0Q28iELGH 200 | 4 usjLalegedebhomnmdi panamdLnupienaidagoam ng for

Ml call for the outbound roanegrs in accordance wth an enbodi nreni of the
present iFAEhtIHTI DETA'L EEP TESCRCPTHORIBF S FRECY NVENFFORE(e029] R® present
i nventi Ol’b ’dféirl descrudaest & faager @éhgbﬂgaﬁBSTa@lm ZetyApel ke akiyensmf or

Mobi | rk .Enhanced. Logi ¢ %&L%ES%‘ Subscription Inftorn% |gnS£CSI) of an
outb nd D BgP9a 2 HBHES PubT | 8RRt work (HN) 15 at “¥8aSt one cs
stori ng nigemtieest e desboeddpigaheressluiotrn ngrea, aavidsidarediRapei ¢ Mobil e
Net wor k(P T ys IS o] r base.stqrin out bound
r oanmer reco of %tefa%ea??gg%gg}é%t b%%%%n{ ogdr%r&mvxﬁ%rgel Eﬁ?heg%utgoﬁﬁd r oanmer
record colgpratsiessat fPeasm t Heagat eenact omaraNbbidsedsubscritiser Pideht i ty
(I'VBl) of . dhe euthoundr %%'Eiertheﬂ&%ﬁ)éé&egﬁcé’ﬂPQéoP@{%ﬂ s£seA depgction

bl ock to detect whether provisionin is required for the

out bé@nd ¥eafer cCaRaCHHEet Fer SHS ey g’@ﬁ@%‘aﬁ ol iBEbckit@geridFat €%t hd CSI of
the out botiyhdroanmim hasedireyeatsdneast akpgy | Ml aofritBe ouwtheusd ananer, if
the provisioning of the CSI is required. The system further conprises a
provi sioning block to provision the generated CSI of the outbound roaner to
at |l east one CSI storing node. The CSI conprises a service key and an
address of a G obal System for Mobile comunication (GSM Service Control
Function (SCF). Further, the CSI conprises at |east one of a Mbile
Oiginated (M))-CSI and a Mobile Termnated (MI)-CSI. [0030] In the
foregoing description, the HPW is a network where an out bound roaner is
originally subscribed, while the VPMN is a network in which the outbound
roaner is roamng.[0031] FIG 1 illustrates a block diagramof a systemin
accordance with an enbodi nent of the present invention. System 100
conprises HPMN 102 comrunicating with VPWN 104 via a SS7 interface 106.
HPWN 102 conprises a nonitoring block 108 coupled to a dynam ¢ CAMEL
gateway 110, an HPMN GWSC/ STP 112, and an HPMN HLR 114. Dynam ¢ CAMEL

gat eway 110 and HPMN HLR 114 are coupl ed to HPWN GvsC/ STP 112. VPWN 104



STP 116 and a VPWN VLR/ VMSC 118. HPMN GWSC/ STP 112 conmuni cates with VPWN
STP 116 via SS7 interface 106. VPMN VLR/ VMSC 118 is coupled to VPMN STP
116. [ 003®D 20¢meb135€er f ace bet ween nonitoring bl ock 108 a@ou/1H3M06004025CAVEL
gateway 110 is either specially prepared using known techni ques or
standards, or the two el enents can be fromthe sane vendor using a vendor
specific interface, or they may be available in a single device. In an
enbodi ment of the present invention, that interface may be a TCP/I P based
ijn]E fer f aC%ecNhgi tmai_:;egd@t@c&sf hf(}&ai ?fnékgéwnara]ﬁom GANEh.Tn'ggé emaysdﬂoafmw beI ong to
i fferent vendors on skille n the art w apprec
moni tori ARG B 0tiEC dGRaffd ﬁh}_ nefat Bhayt 9t m nPaP eel(%)‘p’lraltg to" he sane
vendor . [tﬂass]ecbndam@g@laim wiot foam ewmo@bmumﬁet ﬁeterlezs‘exng iafvention,
nmoni t ori I 10 d t 1 y p ally
i ntegrat %gfgcgg fe ginghygfxpégﬁt&eo\% (I\:/gér e%ﬁ :l\(,:%gc?r d;%:égpwaﬁe ano%leglr
enbod$neﬁ?seﬂuthenp¢e§ent i nvention, nonitoring block 108, and dynam c

CAMEL gatigyg¥) 110 Ry be-ddstal Ile@eﬁep@ﬁ at;ﬁ}&fld[egO?»ﬂﬂa}{l}l\/NlMﬁg%mc 118
sends a NAP transactlon nmessage 120 when the outbound roaner registers at

VPMN VLREONBEL228. afiE tadefsact Pt HERIEAGE 156 PREFH eRTPNRT L dthat i on
Updat e t aBsaatdsent NARehtamsacsi an sgeeeﬁgeoizampsmfrmg/vairm t @atkdPWN

GWBC/ STP 112 gbnltorlng | ock 108 t%%gllnterng qsg roag&c Ilnks bet ween
SS7 i nt eFFEREWTHR™ BRBISTP 2N Fa WRIE PAFAnsattion message
120 is semherMimpboramy tHcdwkcib8advmtages WMARHe gnsaentonnvesseyge and

i nforns nam a é&g i MAP Location
Updat e. ért éyé%%ﬁ%#%%}%%é@%?oc V%E?hréﬁﬁ% ggg %tg?$%& ?ééie out bound
roamer te@sdymarfiet GNNEEOQQteM690QQOP1¥ﬁe devgiel sdghovi @etrdy 2noi% ori ng

bl ock 108cLRel,Hdsn aiméf/@sée@sﬂ)x‘ niefRat iQpal Mhi |l fcubscisderpleentity
(Ivsl), the HPWMN HLR RI'VMSC, a Mobile Station International |SDN Nunber
(NBISDN)SGHSQEpported CAMEL phase, and conbi nation thereof.[0035] Dynanic
CAMELs gattewy]lm genes agesi 163 of the avtbeund roaeRér bppacediwtance with
an enbodi gf tg $reseq% i nvention, t@g CSl cg hees .8 service key and
an addr e$&%of 24VEPLRETS mFEFTRBbi | SR OfTNI SAt i &r Vi ce

Cont r ol Eogethen @Eiﬁﬁotﬁ&nthepxtahe ﬁE@e@anﬂksesfabnleas@nun@ﬂﬁi a Mobile
Ori gi nat - T ed.( I n GAMEL gat eway
110 provi 58 t%%cgggﬁgrgg’t’@ld‘!\%s% BRTRERE R lp) M R AR 5

dependi ngrapéndahet her the generated CSl is a MI-Csl or a MO CS
respgetively. Dynam ¢ CAMEL gateway 110 maintains records relating to at

| east one VPMN, CAMEL phases supported by the VPMN and at | east one

subscri ber details. Dynam c CAMEL gateway 110 forwards the generated CS

122 to HPWN GvBC/ STP 112. [0036]FIG 2 illustrates a bl ock di agram of
dynam ¢ CAMEL gateway 110 in accordance with an enbodi nent of the present

i nvention. Dynam c CAMEL gateway 110 conprises a detection block 202, a CS
generation bl ock 204, a provisioning block 206, and a roaners dat abase 208.
A CSI storing node 210 is coupled to provisioning block 206 via HPWMN

GvsC/ STP 112. In an enbodi ment of the present invention, nonitoring block
108 comuni cates with detection block 202 and roaners database 208 via
Transm ssion Control Protocol (TCP) / Internet Protocol (I1P). [0037]

Det ection bl ock 202 detects whether provisioning of the CSI is required for
t he out bound roamer, if nmonitoring block 108 conmmuni cates a successful MAP
Location Update (LUP). Monitoring block 108 al so provides details of the
out bound roaner to roaners database 208 that stores an outbound roaner
record of at |east one outbound roamer, such the outbound roanmer record
conprises at least the International Mbile Subscriber Identity (IMsl) of

t he out bound roamer. Additionally, the outbound roanmer record includes the
HPMN HLR, VLR/ VMSC, a Mobile Station3 nternational |SDN Nunmber (MSISDN), a
supported CAMEL phase, and conbination thereof. Additionally, detection

bl ock 202 identifies whether the CSI for the outbound roaner is defined at
CSlI storing node 210 in response to the successful MAP Location Update
(LUP) from the outbound roaner. Detection block 202 al so detects whether
the CSI defined at CSI storing node 210 conforns to the CAMEL phase
supported by CSI storing node 210. For exanple, it checks whether HPMN HLR
114 has sent the required MO-CSI to VPWN VLR VMSC 118 or whet her HPWMN HLR
114 has the required MI-CSI.[0038] CSI generation block 204 generates the
CSlI of the outbound roaner based on at |east the I MSI of the outbound
roamer, if the provisioning of the CSI is required as comuni cated by
detection bl ock 202. CSI generation block 204 retrieves I Ml of the

out bound roaner stored in the outbound roanmer record of roaners database

PN



[ 0039] Provi si oni ng bl ock 206 provides the generated CSI of the outbound
roanmer to at | east one CSI storing node 210. CSI storing node 210 conpri ses
at | east woeoaioss8¥N HLR 114 and VPMN VLR/ VMSC 118. ProwCsiiBriosgo4btsock 206
provi sions MOCSI to VPWN VLR/ VMSC 118 while it provisions MI-CSI to HPWN
HLR 114. [0040 FIG 3 illustrates a bl ock diagram of dynam c CAMEL gat eway
110 in accordance with anot her enbodi nent of the present invention. In
addition to the blocks described in FIG 2, dynam c CAMEL gateway 110
further includes a CAMEhIsmppRcRIPEesN i0H eati opawiask 302 coupled to CSI
generat i %nr?gleﬁck 204 and detecti gTq bl ock 202. CAMEL su?port i deptification
bl ock 302 %FdiRAt ai nETEUEAMVEL 18 uBp 69t aBhs8 SHECEBr TOFoPPRGTRITSF mat i on of
t he CAMELhiphasessslyppiost edmbye atdakeasisione ¥PNNw Coesghueirat | dnadpd ock 204

al so nai i.ns a. da f_mappi ng of_ at least one ..MSI.r et0 a
correspon@ﬁ%ﬁg HL G‘E‘%Egr‘%gﬁ-ﬁ?ﬁ ew?%r) ng etxneénp%&?gouen Ordc%gr%“r:. aa?%etﬁR Gr

assi ghed nuesgpfafiveTAMEL: gat eway 110 has the sanme prefix as the HPW HLR
GI. [004 foQr e e i I 2 e VEL
support il[](y?r?tgﬁfi cgﬁ%ﬁﬁgl%g{é %ﬁgﬁgéﬁsgﬁh%t%@%ﬁ%%hﬁg 85%??% by VPWN
104 of t RdasemeBtndlr GarerIaRer | et i exanpd apiiasabefliCAMELCSuppdrt ed by
VPWN 104 sésicngnibe-ihormation of the CAMEL phases stored in CAMEL
support database 304. CSI generatjon bl ock 204 generates the MO CSI using
the inforfP@ti%n of FLHEREAREL SpRasELResr f i : BARVER™ StfhorP™Pitibase (CSD)
304. 1bt Weltls b appafeedat=0 tNefcili ld etbrigdstibe ambgéhah GAWGLkdsw@EpoOrt
identifi %’zék' onnbl 2—&% 02 ma I o% vfari ous t%chgi ues 1.0 i dentify the
phase of £ sﬁppo? aedyby To4° With STESTRYI & i g 1frndmafnﬁle spirit and
scope of [0M&1pr eseAIGURKent i ois For fExanplcdaronbtor angmbtboe& 1068 may check
CAMEL ph rt {.he in i ty.on Ltari ucgessf ul

| ocat i on%’ﬁegl gtaggggangglg?fx%%&of \{F%geou? oundir?oagrr%rora\z%ltﬁgt hggt\:}élvl\%ﬁ[ 0042] The
MO- CS| cGHEEPASTEntpociasint jof ChxBrrefgfoinvedbhenfi cati on bl ock 302

i dentsfi es VPMN 104 to support CAMEL phase 1.[0043] The MO CSI contains at

| east one of O-CSl, SS-CSI and TIF-CSI, if CAMEL support identification

bl ock 302 identi]PF%%H\WF’P@EIPF%ﬁOﬁREQE{WEDp?n%%‘g%ﬁm‘]i'rﬁ CAMEL phase 2,
TDP-Cri t goicazfior the ©@neSldgmyibeiasseabat gdbinbivh,t Nake GRlrtd 0044] The

MO-CSI contains at |east. o of OCSl., DCSlI, SS-CSl, VI-CSI, SNSCSI,
st cPRered; BhrayriRh b sraehiEEati S0 ret R PEEATT R BTk 302
identifi esm¢PMEfE@4nte supporis CAMEpepitaseld. | MhE€ANERwPhasEéiures

addi tpongl: - G teri r - CSl ciate j he

VT R RSO S prosat nven: o Temdosnp R ARt ra BRI T 1

i s appli d&bl Felieedn rel esschsldrks fardl udnty GPRS erdiaf N-Based CDVA.
First twecphasesaof Ali@nsupper ek byncsM enl yOﬂ/\hidl%rE!EESGa@d and plus
are supported by GSM and GPRS. The MO CSI for phase 3 of CAMEL i ncl udes
GPRS- CS| “&RG?BP€®Fiteria for the GPRS-CSI. The VLR (or GPRS SGSN) bound
IVD|CSI ibistoseeu af t predd¥ |ocats oa Eﬂda%ﬁauﬁ)r drr]mera g@y[sitafnor madi ofod N t he
appl icable M) CSI in, HPWN HLR 114 has been changed. [0045] Fo [ OVi Si oni ng
v 2 eRetPating BT RaT PR STSSPR SEaH & ACBNEEaPRrbUTE of tor o
successf umabec atenepruptdateedondehudi RYtEPRY) exknpascpr dabedindrith @

enbodi nent _of r inventi h | _genera by_CSl _generation
bl ock 20% s pp#e%\%ngi glﬁng%tngtl Q%ESI s%ﬁe%g%ﬁtﬁ%.% é} %‘?g T naelrl]%)oe 210
conpri se¥iVhVN YERAYMSOnIE! ploepr sessiwravDaEsk &b YPMOVE®R SVBG 118,

Provi si oRioNg Qe 206 15eNAS o8t 204~ ), 081 MABL 558! {oroUbsatd berypata (1 SD)
to VPWN VLR VM5C 118 containing a record of MO-CS| of the outbound roaner.

I n adlor FRAEESRPRAL AR B nisdicRERt 1 B398 e ter €At Ut iR®enti on, the record of
MO CSI i obudes ans)diin ando! Nend¥ReeS! Ofiade Sehrgb: MASl S 1001 T28pONdi Ng to
t he phase supported by VPMN 104 of the outbound roamer. [0046] The GI of
dynam ¢ CAMEL gateway 110 has the same prefix as the GI of HPMN HLR 114
when it sends the MAP | SD. Dynam ¢ CAMEL gateway 110 selects the HLR GT
with the sane prefixes as the HPMN HLR GT corresponding to the I MSl of the
out bound roaner to avoid discrepancy if VPMN VLR VMSC 118 checks the prefix
of the stored HPMN HLR GTI agai nst the HLR GI of dynam c CAMEL gateway 110.
[0047] It may be seen that in this enbodi nent, no change need be nade to
HPWMN HLR 114 as provisioning of MO CSI at HPWN HLR 114 is not required and
therefore no license cost is incurred by the operator. Further, if
nonitoring block 108 or dynam c¢ CAMEL gateway 110 is not functional, HPM
HLR 114 is not affected. Hence, when the outbound roamer returns to HPMN HLR
114, it is not required to renove the roam ng MO CSI of the outbound roaner
at HPMN HLR 114. [0048] Further, in any CAMEL phase, if HPMN HLR 114 has

al ready sent a MOCSI (e.g. OCSI, SS-CSI, VI-CSlI), dynam c CAMEL gat eway
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additional MO CSI of the sane type since the VLR CAMEL interaction with the
HPMN SCP via the sane type of MO-CSI can be relayed through dynam c¢ CAMEL
gat eway WO 20@/asbssHPVN SCP. [ 0049] 1 f the VLR SGSN MO CBCTiB2006M@402d i n t he
MAP | SD operation, VPWN VLR VMSC 118 shall keep the previously stored

VLR/ SGSN MO-CSI. Wthin one dial ogue, subsequent received data is
interpreted as add-on data. If VPMN VLR/ VMSC 118 detects overlapping in the
information received within a dialogue, it sends an error for exanple,
Unexpect achabat acviabie.adr@95@idtend |104be appagenseh®om perspnsgkid ed in the
art that vgrious. bl oc isclosed._in nj uncti.on w h LSC d

enbodi ment’s &7t RE %ré@%ntseirhsvoernﬁror?tgg]é S Tars ysetlﬁ%ogugrg%?i%}?%g. One or
nore of tdemeeabkecksagay desai mfl erenitedh oin aimagwyl earggiworkeanode? - wi t hout
deviatin rom pitit.a p fo4h S LV | O Rt her, the
functi on%n%g(réf cﬁe%ga%?&%\%\% %%?r%@e?%? ?%egrg %(Igogﬁgér@ay%érr&ged into a

si ngl 8 predgranmrsiddef o?tenRsATeBPES 0Pt oATRSHe BRBEReRAodERVAT0

i mpl ementaldqons, idkRLBENgnthecteachi nas Lf il preseAbel Ruegét ograd | | be
apparent to one skilled in the art. Al these inplenentation are deened to
lie withid®2 neekiiia 5Rd TE@gse B14%He %Fé%%ntsygﬁ%nt“i%n. [00519E G 4

i |l ustrataemlbkockenbapnameof s eefAMEL gatewayydtdn i noaccardlance with
yet anot her enmhodi ment_ of t present invention. A i sLoning bl ock
402 is cd&ﬁigggqiaggﬁ ndti ¢ Lcagnasbé%?oﬁel ,rém?%thr% nH!_ ug‘l’.rll&?sg{é%%ect ed to
HPWN1BLR stk thHa¢e itheedfispéabenswe nH Rpriovdsi eensgrbRstRY46258¢® dynami c
CAVEL gatguay, Qi €0 1RAL N2 APaflial Vi RIRRALEd 451 iladdovargechni ques
or standards, or the two el enents can _ejfromthe same vendor_using a
vendor spsEf il€2i hEeprf BEactipn tAfeyFheagibbancaibeiiesy v Sixgle Aevice in
various enhedi BRALSOfrtde PrasentiounventkORisd N amRRedissenbredy t he
present invention, the interface may be a TCP/ Ig based .i n&erfaé:ez_ The

i nt er f acSWEEReel*HER PREYEsFBRTHY DIk %05 PHBINCRLR 119 Fs%al so
proprnket axi sard reay ibe deéhned by ifherdddR wendcre@@82thEr dissanre ng bl ock

206 provisions _bath MO CSI_ _and M- CS| g y I . rati bl ock
204. Var ibéel}é"eéeﬁb&giaggntsse or p?rov?%gni%%%%ija%%m%% \%%EQQH?_R

provi si oineg Blagck 402 whes deseréhedidimemeipohl owirage dégEri prrayS [ 0053] 1 n
accor dance, Wigh (jfé}xe%rg%%@' RARLGOf (RS LAr €38RbgbAYENLLPY, &QcIPTAYI 60N MOCSI
at VPMN VLR VMSC 118, provisioning_block 206 instructs HLR provisioning

bl ock 40ZSNSTEt6vERTOR SRR eTidf InER & B FESGhE BBUh T oaner to HPWN
HLR 334. jopixqcor dansge W tderidbrenbeghdmidr of stbeefar esesd i ruantiva, the
record of, MOCSI ingl ydes the I MSI and the MO CSI or bgfset n%f. I\/QCSIS of the
out bound FRAFEFLERDaLR oPHEHERE i tIPCHETBhalk JuPpbrted 5V"UPRR102. HPWN
HLR 114 ig¥ thrdveardsaral sa@ftdreategneanddARadnSDd oo Mie VinREYVBCE L ¥8reont ai ni ng

the MO-CSl, .The record.o I { SJ ]:S1.0n] ck 402 at
HoWN LR eE e SBRERRIE, M st bR L R B
returns tas HRMRA1O&reim,upen tayboue ofyshemr eoor die¢lud® CSLsCEPtapon

pur gi-ng by MRMNWERLYMRG1il& [ 0QR ﬂi@é‘tﬁoﬁ@%@b@{@1 @Gt 8anO

4]
restriction on the GI of dynamc CAME ateway 110. This enbodi ment is
advant ageirsyuif VeV ieLR wyRer 318kt AL GRIGRYhé | FFER LoPURRPST SD
agai nst thedddsh nfPMNa bR 14or | Brtihdd Ssiciaslead AR ckED | ssuedthyrdynam c
CAMEL gat ew?/ 110 rrag ngt be accepted bé/ VPWN VLR VVMBC 118. . However, since
HPVN HLR SYEASIs sTRs tREINAR P88, 9% BIR b&eRft By edISUER" widr® VLR/ VMSC
118 checksindie dfuldods], afuldideaitiineer sepatdise MEETWBEe DymanicatCAMEL gat eway
110 es not_ sen S nt_ st - al . VAP chy ti- | ocation
updagg ifuﬁ%rérgﬁtgﬁgggd?gggﬂ%?) iggéjeécén%\ggléygsr%%%% (rcgaH o%r%égo?ggﬁé out bound
roaner istwmdpfi esbrshehinde odccessf uin| dost i on Dpdat ecorraspeadied for the
first tinme. However, HPMN HLR 114 has to send the stand-al one MAP I SD with
the CSI paraneter as part of the |oca%ion update transaction. In addition,
if a new location update indicates a different CAMEL phase support,
dependi ng on application requirenents, dynam c CAMEL gateway 110 nay update
the HLR CSI provisioning by interfacing HLR provisioni ng bl ock 402.
Further, dynam c CAMEL gateway 110 does not send the conplete record of the
st and- al one MAP | SD nessages in CAMEL Phase 1 and 2. [0055] In an
enbodi mrent of the present invention, the conplete record of VLR MOCSI for
CAMEL phase 1 and CAMEL phase 2, is sent in one dialogue with MAP | SD
command while for CAMEL phase 3, one or nore specific elenments of VLR SGSN
MO-CSI are sent in one dialogue. Wien the VLR/ SGSN receives a specific
el enentof VLR/SGSN MO-CSI, it overwites the correspondi ng specific el enent
of VLRI'SGSN MO-CSI (if any) stored in its database for a particular
subscriber. [0056] In the stand-al one MAP | SD, provisioning block 206 sends

o, Y R 1 B AR A~ o a



Capability Handling" inside OCSl), TDP-Criteria for OCSI, SS-CSlI and
TIF-CSI. VPW VLR VMSC 118 del etes any old record present in its database
and st or esOt2b@/vR23€SI received with MAP | SD comand. HowevaB2006/H04azsy
element (e.g. SS-CSl) in the record of MO CSI changes, provisioning block
206 sends the record of MO CSI again. [0057] For exanple, if HPMN HLR 114
has already sent the MO-CSI (e.g. OCSI) while the dynam ¢ CAMEL gateway
110 has to send other MO-CSI (e.g. SS-CSl), dynam c CAMEL gateway 110 wil|l
record tlg%fll\_@a@S cdty cHBIVNa b &oddeds ,d Wi @gharanishﬁ)t&hsmﬁ asmiftwesmd t he

MO CSI sent \B/ HPMN HLR 114 together w th th@l\g} creat%glf,}[qu

gener at | BRCBLBERTYHRE - VPN VISRPUVBES T S el EFRRTHE i £t errents of
above |i sfs@amr e AhcabhddOefsS| owi mmhelw bBDcoEiGOGnO]aI reerrradt and- al one
MAP | SD, provisioni bl og .ends r up of

MO CSI i RUGREST EPSEQM? ]E%\%Ltsl rﬁaise 1}t1e rrIedcosrs%Stg%n{r)m sts of
one o5 mané oheOo€Shole rheaa;e@tfl vedgf in e F\mq}éléf PrRBOSEAME EWEHFabi ity
Handl i ng" i RSk g hCSl), TDP-Criteria for OCSI, SS-CSI and TIF-CSI for the
first groﬁ% VLR/VI\/SC 118 del etes any old recor d present .inits

dat abase [88363t or eEmadre MEREST PEEERGRE Wﬁﬁe%ﬁoﬁsﬂ-%oﬁﬁﬁﬁg HdWever, if

any el engph o6 rdrgsS LR o2 talﬂa LRGHE dsé}fsd‘ﬁf)a@slaychﬁﬁg@s 1@z OViZsi oni ng
bl ock 206 sénds t%

e record of I E%Jr Aga For IV%L phase se 3 plus, the
record of'SeHe N&&&dRd §FBupSOR MEPERLS Jot'hsal F§cont airns - VT- CSl
TDP-(ritersi a f@su;)[Es@Sl ,arfalVB ‘(&uplaﬂd"a MaﬁSI uidlmie] Thus, physicdle first
group of MO CS phase 3 the gat way. 110, 4ecor ds
HPIMVN HLRcffﬁleé%ﬁfm ég h nfSr mit i o AN resen st tog:at her Wi ta{ll MO- CSI .
However , cfo@mwttblen I\/[Os@@h ebenenhgoudynanpedOANEL ¥2FaRsd 118S8AY send t hem
|ndepend 0 wardsi od ey 1 ee8hfle ®f 1 SPRS MO- CSI
to be seﬁ% I n%loglg %Rg %%kgg%glo%&%vﬁtcg?l aa?or gjGPRS— CSl npl ete
record of(stish @RSMDoESh [egbemt FFtesnIsf %éeﬁjﬁgnégf’t?’%gcﬂ%ﬁjg%% The
oni L fed %%g%ﬂt%malﬁl@\é@?ﬂ&lcﬁl@ﬁ@re &fel gt etiftbbet heonBEaMEipa01] | n
ei ther enbodi ment, the default ase of CAMEL.s at_ VP 4.1's one.
The act u&*HOCIeEERP E o V]I-’R/I\P‘E‘)/E PRy S0P égﬁeséédé}f% 1‘%%ow si oni ng
bl ock 40Zctpperassonatdie dddbiledppté catthen r eystiemmedns. FOORSIFPRr son
skiIIedl theartvvlll r t_.hat for
MO-CSI i STFSER terv%?%’?% %‘} taettﬂﬁs oarql%vm g %Agl\/éLNElg?}ga%%A@%ﬁgr; cal |l s,
since it dms o ried tshfcﬁttelel\/N Cl@mn@h@altéioéﬁpﬂéiﬂ%aV\ﬁPPe bﬁPI\?N 19%2+my or may
not sypp CAMELk0014 FEReL  nddlotd, 1 QUpuBThedhaews sk QU(EI@-%@ CAMEL
gat e\%\gy %.[Lrtoeapr ovi solrigns;M]f'-liE:élSI for the out bou%d roawer %\’;& % In accor dance
with an éfsodiTRERERSF . t He'Spr BYBALC| A, b prdvi si ons
MT- CSI  atyiHRWN HL Raddwbaid,a HLR fgeavi Spf)i’ld: n@elnknoﬁk 402:heé;fteu1aablxe:cessf ul
| ocation update of the. o it bound. r 0a QVi si bl ock 206 instructs
HLR pr ovi§bm ng ot XA §PPST %I% dgfrrecor‘ﬁga{]agwrr CSI at HPWN HLR 114.
The recorgboaf7]MI- C8hagaclsedesrt kehahBey a@ydteme Wb GBrcludeR piBI¥Si oni ng
bl ock_402 .de- J1gfe) i Si t r p opﬁg I 114 if
t he gl‘j’t bdUHa r a\rﬁ“er (riggi s erggeae{ita{rgleg I%igﬁil (S %Rﬁeggutsghsggﬁkﬁk is
pur ged bypltereenemtr egits teRVN ML R/ NG 1qmpqﬁm0n@sx%t@%lja¥§0nl’é?9% he SCCP
| ayer of SR 87 2 SON; WHeng k§sBeh Leqpired.
However , :?f%rgeqw %g ?ﬁ%sﬂﬁoﬁwfﬂga% &%JPI\/N HLR 1?4 and HL%
provi si orﬁangl sto i igh2 cap Obd 6} R e ens e Fﬁs@?‘%ﬁ"@srea PSERGF agPantof system
for provigianivie Mbreshatd odPAN RMRW-FEP ahli?2 sofitaaeer daacehinthhcan
enbodi nent of the present invention. \Wen HPWN G/ STP 112 |§ég§f SRI
(wi t B8ut @N\/El?esu‘b‘br BOLEJ)SHTRBRIN TR TFs Fr° veP'sDN' EY6 ynam ¢
CAMEL gatmwayoskl0 pricseseeptys phetBRimi ssuelimbye HPMNz&GVEE) ST¢m 11208
Provi si oni ng bl ock 206 of dynam c¢ CAMEL gateway 110 returns the MI-CSI
information to HPMN GVBC/ STP 112. HPMN GVSC/ STP 112 utilizes the MI-CSI to
route the MI calls directed to the outbound roaner. Wien dynam c CAMEL
gateway 110 issues its response to MI-CSI, it may utilize a fake HPWMN HLR
Gl or the same E164 MSI SDN address as the HPWN HLR address providing
routing configuration for a certain translation type to route the SRl query
t hrough the dynam ¢ CAMEL gateway 110. However, if HPMN GVBC/ STP 112 issues
SRI (with CAMEL suppressed), it is relayed to HPMN HLR 114. The SRl nessages
may be rerouted through dynam ¢ CAMEL gateway 110 using a protocol
including a translation type, a Message Transfer Part (MIP) | evel point
code routing and HLR mapping. [0017] It nay be seen that in this
enbodi ment, no change is done to HPMN HLR 114 as HPMN HLR 114 provi si oni ng
of MI-CSI is not required and therefore no license cost is incurred.
Further, if nonitoring block 108 or dynam c CAMEL gateway 110 is



not functional, HPMN HLR 114 is not affected. Hence, when the outbound
roanmer re-registers to HPWN 102, the outbound roaner does not need to
renove t hworoemicszpsMr- CSI at HPWMN HLR 114. However, dynacraBmdd/hidozrat eway
110 redirects all SCCP nessages on HPWN MSI SDN E164. [0018]FIG 6
illustrates a flowhart for providing CSI of the outbound roaner in
accordance with an enbodi nent of the present invention. At step 602, an

out bound roaner record of at |east one outbound roanmer is maintained. The
out boundgeearRind£cond GORRNI Sessdtudieast atde biit exmatimagal sebisilre

Subscri ber ldentity (IMsl) of the outbound roaner. it I t he

out bound®¥6&¥er rIé‘cé’S“ﬁ ieﬁggpﬁg%?tﬁlgbmr&UR,lW@ \ﬁ%% égg%%bi ?igaSt ation

| nt er nat tanaketSDK Nl esiAdVBIESEN)ges suppoi02d TAMBELgYhase Pigeds

conbi nation thereof. 9] 604, d.f qlS c her 1RkOVI Si oni ng
of the C&' i% ?%ﬁ%rgggg%'r ?%e%étglt% oushdldr%oalr?er&‘ieérlaergg&c)\rll\,gght %lt,he

successf Uhad@P digeat spetampdafe. tAl sdetermbeckthe difelt or§RIMTSF whet her
the CSI for.the outbound roaner is defined at the CSI storing node. The
check determ nes whether the HPMN HLR has sent the required M).CSI to the
VPWN VLRIORER] or vHEIfertatge tHEMG HaR Hds FREETEdui SFFESt. ACMst ep 606,
t he Cgl g%tgEgn@ua@@é&rmnregagelgegﬁrg@rgﬂ}a;ledce&a»s&diom den outivo wme Loamer
record, if the provisioning of the CSI is require At ep. 608, t he

gener at eG¥EBPLRFY ¢ ﬁ@b‘&g{ d til’(?anjé‘}sﬁes@ﬁ‘rogvﬁ &d 1% 65t ﬁsatélasjtncgﬁlg csi
storimg BhdesiZleofenss atrethoS| feachuae MD-ESIinspdchioSiten,0G2CHFI G 7
illustrates a fl hart. for..generat] Lol a rdappge W th an
embodi nefit &f "ﬁée%vﬁ;;r ease}lefnqtr?\%en i(g{r%L erf%%%ﬁt%%ﬁ??éa%? regi sters with
the VPVNsVLRANMSC dathe M wedhsawt | dataeskdapeifyisenttsy #H&e VPYN VLR VVSC

to the HRWN HLR. Jhe, MAP {JansasidRRnlBSSREe ol eeampl-es| egaatdnen updat e,
is nonitored at step 702. "At step 704, at | east _one out bound r.oamer record

i s storednepeatite Heit cTedS ehSadMoRs dePREeduPhotiid o *%cord
cont g4 NS rakoh 8astn thesd Mal pef aéthermittdanund roanmer. Additionally, the
out bound roaner recordi ncl udes the HP HL% tVLR/ MSC,1 3, '\/Pgééi% %t ation
| nt er nat it8AAPT | SDN"T&FFbe? S SHNZY & <UpPsited Bhase, and

conbi nat ieagthepeodl [H@21] Mexd , fiton s ideper nsimd Whysther 10® |asdati on

update is_successful _an : i $l.0ni f; Ssdegpui red for
t he out bgﬁﬁﬁl]rfgéng%x%f ?%S\gi@&%\fg%&%tf%ﬁﬁ%gg Q%J%eéry% it is

det er m nédowhetheenehet afPNNagepFOREST GWELY dHdOReRhefethe M B defi ned
at the VB%%&BQ%EN%%QQ%%@P tRatbe SOAMEL phase spipeiieed hyydien VPWN
VLR/ VMSC. The CAMEL_phase supported by the VPMN is determ ned at step 708.
If the cadAdi CABNINFRUSR &h PAOEAALEYt PhelotHel WMS ESF P JBRET at € Hccor di ng
to the CAMELyPRASEASBRPRLtae: dymirhel RN rald $tiepl7t8soThiei generets on of

MO-CSI is described.in FIG 3. At step 712, .the ne e | 1S

provi si oﬁ’@g i‘t“of”ﬁle BB YERP | ]lff?%u%mfag]?ﬁs%%t ggggé(ﬁo%hart f or
provi si oditegst hend erenat @dradidoBS| patandie PME VEERAYREG S1F Odic cafighhce with
an egpodi nent of. the es .oV I h d | sdiSsd¥f OVi si oned
to the VERR-VERAINBC E{/n iﬁfgﬁﬂﬁg RES “%%Er%s%m%gﬁt%%@w %f%gg%nseé; ated MO CS
at step 88ZayThel@ensnt heveyemmild 2CAMER glatex@nen thfe RBRPUPSD Has the
same preffXeasnt e FRM LR Chume St 8R%e aaeheskts sroqaerdd et ermine
whet her the MAP | SDis successful. If the MAP ISD is gﬁt successf#I , for
exanpl e WEERTt h&OGT Mt hd JdFAERTE. CCAVEIMAES ewdy “88es T A5t HaE¢H The GT of

t he HPMNcHlsRc+R¥6VhbSi @ in@dobikbe gensnaiiesh Moe&£SI can be acconpli shed

using an alternate_approach. In the alternate roach, t L

pr ovggi ori®93 %81 ockFPS pPIRRISE wilth e g&fer §%§ng%%| tgjfaés_it (l}pheBOG. The
HLR pr oviesifericagebbpcles frddstiredt edsbbupiovisicen wouddMbe@Sire edor d at t he
HPWMN HLR at step 808. At step 810, the HPMN HLR is triggered to i ssue MAP

| SD to provision the MO-CSI at the VPWN VLR/IVMSC. It will be apparent to a
person skilled in the art that the aforesaid approaches can be used

i ndependently to provision MO-CSI at the VPWN VLR VMSC. [0023JFIG 9
illustrates a flowhart for generation of MI-CSI in accordance with an
enbodi nent of the present invention. Wen an outbound roaner registers with
the VPWMN VLR/ VMSC, the MAP transaction nessage is sent by the VPMN VLR/ VMSC
to the HPMN HLR. The MAP transaction nessage, for exanple |ocation update,
is nonitored at step 902. At step 904, at |east one outbound roaner record
is stored fromthe nonitored transactions. The nonitored outbound roaner
record contains at |east the I MSI of the outbound roaner. Additionally, the
out bound roaner recordi ncludes the HPMN HLR, VLR VMSC, a Mbile Station

I nternational 1SDN Nunber (MsSISDN), a supported CAMEL phase, and

conbi nati on thereof. [0024] Next, it is determ ned whether the |ocation
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in FIG 3. At step 910, the generated MI-CSI is provisioned at the

HPMVV HLR. [0025]FIG 10 illustrates a flowhart for provisioning the
gener at edwdBo@Ble6Bs t he HPMN GVBC/ STP i n accordance wi t RCanBmobodorent of
the present invention. A SR (wthout CAMEL suppressed) conmand issued to
the HPWN HLR on the HPMN MSI SDN E164 by the HPWMN GVBC/ STP is intercepted by
the dynam c¢ CAMEL gateway at step 1002. The SRl is redirected with the
MI-CSI information to the HPMN GUMSC/ STP at step 1004. The SRI nessages can

be reroutigd HSkBgs8r PAALOF Ao $R! REled £6 0@ TQimednatydisgataddsans! ation
type, a MesSage Transfer Part (MIP), Ieivegﬁgoi nt code. routing anEd HLR

nmappi ng. PPRESRIE &&E slci‘@ttlﬁ’é‘so&fbé%fﬁ‘(? Foditer P8 ePrEGt e& 55 t he FBWN

GVBC/ STPetthinpilges iFhenMlaCstaner Gatvedawpieelsi florhpiSRl giddH) GAVEL
suppressed) .i.s.issued by the HRPWN.GVWSC/L.STP, it iS Le PWN HLR.
[ 0026] FI g mffi'rlf“faggfr ﬁflésaar"??%i\\/\/'%\ltﬁgflt Oiforatprlc?\?lsgi c')%i lﬁ‘?tf e&geertn%ﬁaﬂt_ied MT- CSI
at the HREN HERxia Atcecitdiocdswirehuaned herheniidd rfediowing hereressent

i nvention. e ovisioning block is provided with the generated MrI-CSI
at step %}8§Q kllglen%% provi si oni ng bl ock provisions the MI-CSI record at

t he HPMN HLR atnstepidi®GE ipag27{dtwe ftoreddirag Hesztriqn.i on descri bes sone
of the applications for con%r ol |'i n% MO-cal |l s _of the_out bgﬂgd foaners usi ng
the present® i HO¥AP?BN. f00589FIi@aTE TE93%% r AFE8Ya FI®y GPSgramtor a
short-code appbtsaiowntdos sdeomltlbemandonoaieng the agcmxdandetwiish an

enbodj nment of _the pr.esent_inyenti. ter d ti a ,succ | ocation
updagg at theoﬁl\/ﬁli_}‘lsrégp%%titﬁg %%%P@\thoéh t%‘gggutf %ﬁnda#éoaﬁée?é%%l certain
class (e.g. pbdstphidh) at(sstlep 2802 tot heoumnideor igRpasesck Pedvi d&s® t he | MBI
of the outboupd;foaneL, todhecPynam c CAMEL gateway at step 1204. The
Dynani ¢ CAMEL gateway provides the MO-CSI to the VLR of the outbound roaner
ei ther by sen@engratstmamnf drege MR [s8DtdensarARAgletREidd-CSI and I MBI to
the VLR at st 1206, or. by tri.gaering.t.he HPMN 0 e a -al one
MAP | SD vi a tﬁg"?—fﬂﬁ%r 50i § o%lfl%giebjlooc 8P sttwecﬁt%ggg[ 8§Z%eﬁd@£l f or
VPWMNLEAMVEL phasech dssteaptey bethee® @Stelfsor awvBVMN CAMEL phase 2 and above
contains the followng TDP .criteria [0030]"The length of the dialed digits
is |ess or eqi&PFRARRX Ve [J2986) “2F031] When the out bound roamer makes a
short - codd kealike , asVRMhagsnBSmdartansfreis tdegudakfl d¢onenobrivhegenadAP | DP
cont ai ni ; I e t -code: t OsISGR 1210. The
HPMN gsn%%ﬁte%ﬁé!@gg gﬁggt %Eagggg%n%%?n?#g% rlgﬁgél}%\ﬂ}d | ong Orﬁnba?r?p_

cor r espordiing awsl t hlee sHeEPRE oBEVERRPY ef Bir A3ONfe thPansI3EEd | oNg $unber vi a
a CARoConngebptanmdddhasteRybRdhds LORA32E HowRYesucH fas heapuébbamd roaner
is already equi pped with an O-CSI, it, can be handl ed via CAP rel ay through
a CAP relcé?rgFBQEGbSXEtF%St‘ﬁ]%ewmegswg@ﬁ. SHEF93) Br &Y 135 F?E%??(g’[ es a flow
di agram foar sisglial agdidi gidogdénstechboanéwr whereuttheunthageanersay n
accordancg with an_enbodi nent of the present _i.nvent] After detecting a
successf PFol tﬁgﬁeﬁ%%l%t%lelgt c?‘ﬁlég%il\%f%guﬁpgrl ryyﬁa %%{;S\/PM\I of the outbound
roaner of[o®enfai n thags (@npospostpaish)stam step 180Xivese mohdt 0?fng bl ock

provides . I MBI _of e. o] ami g way at
st epb%BOi%g%ﬁe’%ﬁarﬁrtcoplc,&ﬁ}égggg%%ﬂég%a\% %&?@%ﬁgﬁ E/D%F&?ONE jt:%e%fl? of the
out bound de¢androa timegebyigendy fieet it michliGvgeVarrpSD EBREAT nthYy t he

MO CSI andid Maket®1bberit Rsdts YA mh3d86a8fa bintd iaggefﬂ[;ﬁ@gitaeilh@@@. HLR to
send a stand alone MAP | SD via_the HLR provi sioni nj%_b ock at stfg?, 1308.

[ 0034] ThePO- €% PEPIPRBRYX/PRIPCEANE thhak®Ie | SOBRPTY- 1oPh S X5 (8 the VPWN
CAMEL phasé Zmadeaboveoiidiensmbhe bakkawong thBP kewiwhereaolutidhe di al ed

digits are not,.routable" for CAMEL Phase 3 2. ."The efi x.of the dialed

di gi £ ifaﬁﬁ%ﬂilﬁ%beﬁr i B2 PIERVEL PifRs &5 it eab%Cli ¢ SRR p?]gfi x of
the dialed digits is HPMN CC NDC prefix and the nunber is not an

i nternational nunber" for CAMEL phases 2 and above. [0035] Wien the out bound
roanmer nmakes a msdialed digit call, the VPWN gsnSSF transfers the call
control via a CAP IDP containing the IMSI and misdialed digits to the HPM
gsnBSCF at step 1310. The HPMN gsnSCF returns a CAP Connect comrand
containing the corrected nunber to the VPWMN gsnSSF at step 1312. [0036JFI G
14 illustrates a flow diagramfor CLI guarantee for the outbound roaners in
accordance with an enbodi nent of the present invention. After detecting a
successful |ocation update at the CAVMEL supporting the VPW of the outbound
roaner of certain class (e.g. postpaid) at step 1402, the nonitoring bl ock
provi desthe I MSlI of the outbound roanmer to the Dynam ¢ CAMEL gat eway at
step 1404. The Dynam c¢ CAMEL gateway provides the MO CSI to the VLR of the
out bound roaner either by sending a stand-al one MAP | SD containing the
MO-CSI and IMSI to the VLR at step 1406 or by triggering the HPMN HLR to

o . R AA PN 1



via the HLR provisioning block at step 1408. [0037] The O-CSI for the VPW
CAMEL phase 1 is enpty. The O-CSI for the VPWN CAMEL phase 2 and above
cont ai ns wbeodmleb3di ng TDP criteria 1. "The prefix of tireTdBzlogd04d2gits is
HPWMN CC NDC' 2. "The prefix of the dialed digits is HPWN I DD prefix and
HPMN CC NDC' 3. "The prefix of the dialed digits is VPMN IDD prefix and
HPMN CC NDC' [0038] When t he out bound roaner makes a HPMWN i nt ernati onal
call, the VPWN gsnSSF transfers the call control via a CAP | DP contai ni ng
the call blﬂﬁeﬁaéf’&’ed’umw, daleel VBt anshea dmg@nqhateaoatrm $RMMAgSTSCF at
step 141Q. The HPMN CE _obt ai.ns cal | 8&r and _retu 0 nunmber
via a CAPCEBRhERtER e&t PEEEFTEA92.© re Vé”lal c%i Egigﬁ% S(L)%t r}gund
roamer i stheut edlvea gheerauwtd ngtnantfidnrsto tdvethPN anEblt hex34RNN ,gs nSCF
substi t ut,es rjgin y d i party.

[ 0039] Hé‘\‘/‘\‘/% euc}% #heglor%%lo%? lt%gaprrgéiu Sg‘gl rée%gey‘p%degu S%%a“*%l‘%ﬂd%n O CSl,
it may bé-uhlandn@@, vicr ot@ER rsrhiakly ofdghket hendal gl deamPoRiiier vi ce
node baclg Egeﬁhﬁlbpk/&hgémmu{@%gt@eg 45 chbbyst eateshachiemdsdi agram f or

prepaid roam ng for MO>call for the outbaound roamers in_accordance with an

enbodi meAtmdRaRER BFe%rl AR | ¥, ENRHRRIT YOVSor o afhg™ ¥ Bi%pai d

roialmer Qﬁmﬁ!ﬁﬁﬂ@étorebtﬂ@f a@SaCEB an @élsbcf’@ﬂlf(e’d g {xEB) vfrlm’tliehe taut bound
ca set at_the net wor e can use
USSD or SREBPEEFI tg?l\aﬂ\l\iw? OC]%\E?W%necet %P%%C%db%a?ﬁhgac‘lg%t wever, when
the poepaind redeerar efiestagres witdtherCANMELudya seoma/Pibher hert_lyhmﬁicc CAMEL
gat eway / a ti e VMSC.
[ 0041] Af eﬁgg!@ gt%S %&%%glggg % {:hr&?%%lﬂc%pdgﬁﬁuﬁgn%ge %ﬁ%@%&portl ng
VPWN of tiﬁéaoﬁra@oanéaro‘élﬁ@? Rinter t F|dderprédsg. spiepaiya) catlidt®ep 1502,

t he noni ts%rt'sn%fbllﬁﬁge PaoVA desth hgnddRly ngénﬁ‘ﬁa@ﬁ}t Q%Bdlﬁl@@iﬂi‘rwﬁeﬂcd he
Dynam ¢ CAMEL gateway atstep 1504. The Dynam ¢ ﬁﬁt r%\gag% Erov des the

MO- CSI t dUPHE ASRSOE tHe ut %ﬁﬁ%{“roaﬁerl ei TARRT t and- al one
MAP 16D gagtai pesglitinVMInCokaasdwi MBI ba gﬂfeaﬂe&alnlead oueboemcexcali ODB/ CB

restricti to.the VLR at .step 6 or hy tri eri . to send a
st and- al 52‘5 NP S S5 \ﬁOtattﬁonHlﬁQ]ag?loevsiss%rﬂuﬁg gc@%ltpls}]t%éjgpwos. The O CSI
for any VYRkNeCAMELsqphaserss. enpt;mag[eomz@]nb’hentwre ciystteondlioa® nakes a
HPIWN i nt al ot M\ GSEESE gt%@gsfk%rsgdt saldnLotiyol via a
CAP | DP %t@%%glgnsuga Q&né/g nunber athe | MSI angﬁ)a call ed plarty nunber
to the HPYNMGYRBERt at 5%}&@”119:’?1'0 1f|'tﬁ,£tl-5|PIVI‘ﬁ gergerdpbeuphe 9eRRERYSH nunber .
The HPM\gsnBektsendsaRaqyest z Repiay,t WBaskC egahl setate Q‘Eﬂéiﬁémgo}( RRB)
i ncluding answer/interrupt event and di sconn g%/l nter ugt ﬁnt at step
1512. VWEWVERE ¢339 s SFOSPEd ITEY hEVP5GD ng urider PVN° t he HPWN
gsnsCF rrm;iru&elEﬁ%B answege/ idﬁn@j‘d’si}ntl.oﬂomlmt@mt ol h®nickar mdustear ttaccounti ng
the call or t t cal.l [ ed,a 5% The HPWN
gsnBCF m%?nﬁ%% Eﬂgle%conr%%tl ) Perrhg?ﬁgom%%%%a%% gl s%gﬁ%rg%feland end
account i g zer of n& esyuizcet Id@featlOrfotﬁmrarf@étilgeﬁeached or exhausted at step
151695 The 2N OSTRETyd elogses: ide Spller! 185 CRcbales] OMBLFI Bidld

w

|IIustrates flo I"agram’ roamng fraud for_ the outbound roamers in
accor dane‘-éfom t hmaﬂeen%’éﬁwﬁtloéf pHatPReskHt iVengeBRraheter itRd%cting a

successf uhgshaeatbon &pdate atth heoz%NEéxeﬁI\ﬁJﬁQ’fytl RgbbhemMbN ofmdde out bound
roaner of certain class

e. post pai d epai d) at st ep 6
noni t or i H&SBFSERO’brO\WﬁEémt hé1BNBI St t % %{W%nd ?h%e‘%)ynam c
CAMEL gatiewpycaliost €pattdds Zhe @yroaont G:Al\/Ejhegadammyr@cn@wedbsf:tche MO CSI

to t VLR _of the outbound roa [ by. s i a | one. VAP | SD
cont g?nl r‘ulﬁla?ﬁe TS ﬁyﬁgle rll?h ]ﬁ%’ﬁ fé—{%ﬁﬂ%gog%%rﬁﬂg?/é‘t“ ggering the
HPMWN HLRatre seswmtl atst art domsapibs| SDrvian t heedl Ropriowi dhepeaedl ock at
step 1608. The O CSI for any CAMEL phase will be enpty. [0044] When the

out bound roaner nakes a HPMN i nternatd onal call, the VPMN gsnSSF transfers
the call control via a CAP |IDP containing the calling party nunber, the

| MSI and the called party nunber to the HPMN gsnSCF at step 1610. The HPMWN
gsnBSCF returns a routing nunber. The HPMN gsnSCF sends Request Report Basic
call state machine (RRB) including answer/interrupt event and

di sconnect/interrupt event at step 1612. Wen the call is routed via the
routi ng nunmber to the HPWN, the HPMN gsnSCF nay use ERB answer/interrupt to
nonitor and start statistical analysis (for exanple, duration or frequency
or suspect location)of the call or interrupt the call at step 1614. The
HPMN gsnSCF nay use ERB di sconnect/interrupt to disconnect and end the
statistical analysis or interrupt the call at step 1616. The HPMN gsnBSCF
rel eases the call at step 1618.



[0045] FIG 17 illustrates a flow diagramfor optimal routing for the

out bound roaners in accordance with an enbodi nent of the present invention.
Opti mal rwotnergebsscurrent |y depl oyed by the VPWN of i nlpocuns2ooeenm?s. |t
all ows an inbound roamer or local to call another inbound roanmer within the
same PLMN. In sonme regions, this is cost effective. In other regions, this
m ght not be cost-effective since the VPMN m ght | ose term nating

i nterconnection fee. If the HPMN provides a flat rate roamng fee for a
region, Hégkgﬁtgi aa{;arqsghid&{glghﬁ»ﬂs\ls@m?m@{aitaﬁl t]? t_hle_ VPWN f or hi nbound |
roaners. Furthernore, the . not offer faci es such. as prepaid,
ri ng- back®08ré, QBRE BTG Ped é&%ﬁ%’iﬂe%’ r oS " cal Jrédm I1THg etc. offered
by the HeM¥oolitibe ealtswesitvidagal rﬂxmndmganﬂnspec{:ﬁlthlﬁﬁ]é'ﬁimm VL he

af oresai d_probl e t he_optinmal 1oyt b nt ; y VN

oper at or aﬁ% uEF%gl? o ﬁﬁg&gﬁl%e%&gp?ﬁg rogitaig'%g E(:an lg\gggppt%%déﬁhen t he
cal | i Bg euthbewnd Wdaner dnd bhe reselniany canboddimpdlind ¥FoaPELCEH bot h on
t he netwqr r opegr S.ol eehake, e JdRMN dof both

r oaner sy\%éiﬁél%%ﬁ%HEP%%gg?%a?nyg %%\IWE%%%Q%S%\%@;OK%W the receiving call

out bound ipeReetips rftaaf vhe efhdy affechpl e mBixPout P LIH Y f2%%ere is a
dynam c GAMEL Jsatawam @Wﬁﬁggéeﬁéf?é& Y3y steph oyed dit eachoeperdat ar of the
same group, the optinal routed call can al io be degol ned#)oevg vveienrllaaelocal and
an out bofWEtAGARBF of S¥fit s8he B8P ah@SBetWedh aff outbouhd Toamer of one
oper abor ianrgheamiout beysicent oamer eb apetherm oper atisegeal ingpedihonthe sane
group. The.communi cation bet ween,. Lndi vi op to yngm VEL

gat eway t(i:l"éLr]f WSV a gers)(r)?l\ll% e Taf‘}jl %?gggresﬁg?%\%r_ kﬂfooﬁ%?ﬁ%@%egﬁi ¢ CAMEL
gat enay fescdptimal bpeedi oy e tyxow refl dewiceobeiing dnsppetedd |th a

speci al rQute Qgsipge #NERNLWHBL End eriiRRLERR, | Nb.LT CRARBRCT k@Ncdioss for the
VPWMN (eg. when the group network or |eased-line direct connect is used for
i nt er conA®fABRFiP8- not present between the VPMN and the HPMN. It can even
be effectfgpelsy routgd dgerbhechPMindga Vedisandennshes bagistea thes VPMN via
Vol P. Therefore, the total cost for both oper %t Qrs is_Daintai ngglcvmthout

| 0si ng ary & iPPe FBIG. SPRAThaKE Porra) 8y 1PhietPeRSi UPHGS et B bound
roaners. d 084BhAkt eso detsecto ngrprevrecesisd ulefifecaiven ngpddusian the CAVEL
supporti t he VPWN .qf the- out.bound. r.ga f t al | ass( e g o POSt pai d
or pr epai%%)c:"}ﬁtet"’lss%tn 3p t%fof%%cgwrr’%ni o%eﬁngg %?%lc%ﬁ%%o%%e{ thzml I\/tl:SlIg of the

out bound megareRr, te@ timegBy AaRFeICANELaY) dihaayaatl ds pepmay by Preel gy mani ¢ CAVEL
gat ewgy ' i i geYLRe b1 it outRauednr Banese@i ther by
send?ﬁg ?%%%%?g}%ﬁ%%%%g%%ﬁt aining the M>CSI and IMSI to the VLR at
step 170685rsspet r £8gersHETHES HRNCHE R B6FO48RECR ALRT- §ConBSMAFP | SD vi a
Lhe HLR Qﬁ%ﬂi%éao\&/ﬂﬁ&g b%@@kf@t) a5t ;!&si;ZQSioﬂ' hﬁté&.CS:_Flgxoe_xa?plélAl\/& ap)lhaseI }Nl |
e enpty._[004 en_the out bound yoanmer nakes.a Jpt.ernat i call,

t he \r}IF)’M\I fg%aﬁé‘é’ﬁ] tPRNSF e BSRHE YA | TBhe P §i 8TE°CRP 1 DP contai ﬁl?%g t he

cal li ng pantiynmunbesolithen NBiseahdohhelawitiod paft pirehberin oimage HPVN
gsnSCE at_ step 17 S {nterr, ; Ut the routing
nurrbgrE ofsetlﬁec’q:c;aﬁ]r%g -pggrgjtcgﬁg@bzgtgﬁ%?.:ﬁfrhlceég%tf%%ﬁ%g%i guestctglﬁg routing
nunber (VBRMent oof heeHPMNEgSITBOR aiatst epradly 1 1oCq o PNRE GEtRSCFERARt ur n
returns g,;rQut eby(#MPRN) dypamLaldy sekast edstERm ea poRl xt hat maps
to the r?ﬁ%@%ﬁqﬁethﬁ/N gsrrS%ﬁlé at step 171,6.9[ 0850] The faoregoi ng
descri pt ia¥! desEirpesidherlof L¥3Eigs i Yat PP ot | $HY MiScal | s of
th}grI out 30.umi il@?ﬁﬁésgﬁlfréﬂ?ekﬂﬁpﬁﬁsemh ith&enhia?ﬁ?r[oaag];abr? migél USEL at ez
a flow di agramfor opti routing. on te.ca L orwar di.n r e out boun
r oamePs i‘??g%ﬂ’é‘nc %n?ﬁ é’ﬁt@?’r’ﬁ%‘?ﬂ né ?O‘éﬁ’n? hgubF%l\é\g%t dﬁgé‘e%fi og? Af t er
det ect i ngprecasiteeessful | ocation update at the CAMEL supporting VPMN of the
out bound roaner at step 1802, the nonitoring block provides the IMSl of the
out bound roaner to the Dynam c CAMEL 1gat eway at step 1804. The Dynam c
CAMEL gateway issues a MAP | SD command to the VPMN VLR/VMSC to erase the

| ate call forwarding entry at step 1806. It is assuned that all |ate call
forwarding FTNs are the sane. The Dynam c¢ CAMEL gateway stores the late
call forwardi ng nunbers obtained fromthe LUP and | SD exchange of the

| ocation update in its database. [0052] The Dynam ¢ CAMEL gat eway provi des
the MI-CSI to the HPMN HLR of the outbound roanmer via the HLR provi sioning
bl ock at step 1808. To direct a MI call to the outbound roamer, the HPWN
GWBSC/ STP i ssues a MAP SRI command to the HPMN HLR at step 1810 and gets the
MI-CSI fromthe HPW HLR at step 1812. The HPWMN GVBC/ STP i ssues a CAP | DP
containing the calling party nunber and the called party nunber to the HPWN
gsnBSCF at step 1814. \When the HPMN gsnSCF receives the MAP I SD, it may send
the MAP ISDto the VLR to erase the late call forwarding entry if it was

o, . I B - o ——



[ 0053] I f the outbound roaner is busy, the HPWN gsnSCF returns a RRB (busy/
no answer) to the HPMN GVSC/ STP at step 1816. The HPWMN GMSC/ STP i ssues the
MAP SRI twothe/ddedesl HLR again after sonetine at step 18P8T/IBhwe/biRMS HLR
returns a MSRN at step 1820 to which the MI call is routed at step 1822. If
t he out bound roaner is busy, the VPMN VLR VMSC issues REL (busy) to the
HPMN GVBSC/ STP at step 1824. The HPWMN GWMSC/ STP i ssues ERB (busy) to the HPMWN
gsnBCF to update the availability of the outbound roanmer at step 1826. The
gsnSCF mapoddEn i ssygeuRennedls (Cadiddfigmast ya nbﬂ@@ém FIN pbrt heagal | ed
party) at st%%) 18]r28. It may thus ge seen fromthe description,of FIG 18
that "t he T R 12 I0ERAr dPn G 6PTEHECOUY HoURF r S5ATEH Y GBRPELEE t he HLR

[ 0054] Hovevete pfeddier dutveaundnr oafpstéms 200 entylweipsi ppadewsthsar T- CSI, it
can be h Vi P.rel th gh AP rel roxy to the gsnSCF.
[ 0055] FI gﬂll%giﬂ%s%réélfcegy?ﬁo%v?%i A7 a}gnA or° 'ﬁ%aor%mﬁa)écgﬁgg%r g@\/iNng f or

t he ot boUrakirsoapkaeenantaceyorancz04i t A-anienboacerssttt ofysthem pzesent

i nventio f t] ccgyﬁsqj at | updat g - t GAMVEL
supporti %H@P%A%£%%§%%g %ﬂ?%%beﬁ% roamséril[l a%@és:'t e%g%pg,g E“ﬁlé%?lmn%%o.rl ng bl ock
provi des ¥pelamgoiteds iphbapdifdisund AEHREL  t 8Tt AeSDyrcc combERagE®Rway at
step 1904t Therddynam HCAME:wgakewad Bhowndes bhe ME- @Sket QoEbRaMN HLR of
t he out bound roaner via the HLR Rr oVvi Si oni n% bl ock at step 1906. The

Dynami ¢ CANELSTFattBRaT T $Uppdt s 95SHA T PEPOPYR-FARALCE™  or t he

out bawnd roxdr toxdekise dilaaeklkhst apeerhi tebi Sgemdraldsowadveadher s.

[ 0056] Whe L hefM call is to be ;gwagded to {Zlgue out bouEd r arrgl;éait i's
directed 10t he HPMPERBET 1P at sétl%p 0" The HOWRY i'ssues a MAP
SRl comeri® t o1 hethdRMuHERP e deeprdd Iy asihwttuakassohas Mie Cslldw om t he
HPMN HLR 1912 T i HPIMN
gsnSCF at%t%ﬁ)aﬁg%QM. \?\ﬁe%ﬁ?r Eg%%%%% %Z%Egﬁ%gcr‘@g\%g?g%%@%éc ecks the
bl ackl i stWidddnwfigaieest oo tFeceioas nohhébhhePithk barvess nixsleddr not. If
the aall dise aldQeedenkbrcOPtd UK RE sMb16abhentOtfRMSBaht bEORREELS tO A
Voi cemai|l_or drops the call at step 1916, [0057], However, if the outbound
roanmer i al¥ teqdi PPl W Phe F2ESPe PFed it KEHARAFETVW AP rel ay
t hrough & -GAR s edlaycepieaxy siyotéhe2 iPMMogsBBEF th803fAd&é Gee2ott | Atisdy¥ at es a
flow di a or, pr idr ing for MI_call for th ut. bound roaners in
accor danggﬁvge%h 1ad% gtpr%o%ixﬁ%gtnl% e partesaen?e‘f’ n)\r{/e‘ﬁ1 ?og. Cﬂf’fcg%n Btect i ng a
successf an dratusnd Updatcajanct hen CANVEL Ztgppior thlagemhat VAol 20@ out bound
roangp atest @parddi02rnd NendRY tOF | R0 B OCKPUdas e JVBl 2f4he out bound
roaner tq the dynam c CAMEL gateway at step 2004. The dynam c CAMEL gat eway
provi des A TUPRCS| BF t e HPWRIHLRTOf I @gthsandvibaneFavtesiar HLR
provi si ongirg:daedek sgktoh e 20Q6 pr¥henet BerdMt Lad Ix issdmgdecbeditdres out bound
roamer, i} .is directed t% t.he HPMN GVEC/ STP a _st% 2008. The HPMN GQvsC/ STP
i ssues a% T IBRTEIRET 3Tt e GPNVRSLPR SOOSEL* P01 it obtai 7 t he MTCSI
from t he HePMNedl Rnabtére pud@bPle Thent#iMN GVSC/ STP i ssues a CAP IDP for the
HPMN,gs TG ah step 2014 en,Lhe HENQSTECE regelves the MARLSD. it

moni fors andwer/ di sconnect GVents in an inteérrup mode. " fThe dufati on of
the MI caldtaextmedimadre $eismrerriay | suiiemn RE)LasuCuld | totder wises it
records e acrOWUHRY AR HEIUEES: dne Nalancecflel NEo M Cab | 21118
accounting can be done using the VMSC | ocation of the outbound roaner sent
in CAP | BP ISFSISPRECHPRAFEN/EEY? TP TR& ks tHieedpiprained 2P tHPNN HLR

agai n at wstepn2Qkdrefhe oHP¥NaEERK £ 9F Nsht he 1 koMt hbageduiherx(IMSRY at step
2020, The HPWN GQVBC/ STP directs the MI call containing the calling party
nunbaP a(ra?&let HE3RFBRNCESOT nd BN VI RPFUNBEACe8eBh 585%M 1104 it R%ound
roaner repleideso ghaeVRMN WRi¥VbCvesstes ANMBbo ddedl HRMNooMRtZiSIdh at st ep
2024. The HPWMN GVBC/ STP i ssues ERB (answer) to the HPWN gsnSCF to start
accounting at step 2026. If the call1durati on exceeds the bal ance of the
out bound roaner, the VPWN VLR/ VMSC i ssues a rel ease coomand (REL) to the
HPWN GVBSC/ STP at step 2028. The HPMN GVBC/ STP i ssues ERB (answer) to the
HPMWN gsnSCF to end accounting at step 2030. [0060] However, if the outbound
roaner is already equipped with a T-CSI, it can be handl ed via CAP rel ay
through a CAP relay proxy to the HPWMN gsnSCF. O her Variations [0061]

Provi ded above for the edification of those of ordinary skill in the art,
and not as a limtation on the scope of the invention, are detailed
illustrations of a schene for generating and provisioning the CSI of the
out bound roaner in a wireless comuni cati on network, who has noved onto a
VPMWN and is detected as being registering with the VPMN. Nunerous
variations and nodifications within the spiritof the present invention wll
of course occur to those of ordinary skill in the art in view of the

N Y L 2 1. o o "



descri bed enbodi ments, the present invention is inplenented primarily from
the point of view of GSM nobil e networks, the present invention may al so be
ef f ecti vewg 200mpiseasent ed on CDMA, 3G, WCDMA, GPRS, et c., POT/IBZ6/0G40EY
networ k of common carrier tel ecomunications in which end users are
normal Iy configured to operate within a "home" network to which they

normal |y subscri be, but have the capability of al so operating on other

nei ghboring or renote visited networks. [0062] The exanpl es under the

pr esgnt iﬁ%ﬂgtkoaxléieﬁaa&@@b%m &hecdnl |21 redi M&Y@xaﬁpl &&a@@n@éhﬁeﬂbhlere
are described using ter and construc r.awn rom GS ile

tel ephonyajflﬁal‘ifaS?t}’rggSE“ Q& HoRever B ﬁ’sei%? Jhoé%eagxg?rp%&’ %]oﬁng ggt be

i nt er pr et edotdidate,t icag bbeuﬁﬂdﬂlmﬁlmcn:hosewmehh 2Z-adile pdapebehtt i es of
the visit c d net a and pr d_.t hrough
any type O tenf econ?un@ﬁ%r%ngagegﬂggng gfbgdagtléjvs{}?O houtnBI ?}rén%tggtl%n (1)
any nobi |2 Feldghdieeatdonor kapned ueaﬁen?g lnmcpmutlctthValtﬁfbr?arGSWaBGSM 3G

CDVA, QmdFeR3yssahebbbt €0 PHARASIOL reLREL vaDRI 4.6 el RRIeAR.BEt WOr ks or
systens; (ii) any so-called WFi apparatus normally used in a honme or

subscri be %t@\?ﬁ' KOYRReDy s cdnFRERERY GoFsen8heaSYPEFTedBr CRBN- home or
non- accuspe Bt NaWartkeri @@it@mmaaﬁaf@t us not dedicated to

tel ecom‘rué tions _such as erson uters Pal mtg/ e or W ndo Mobi | e
devi ces; F‘H I'an éntéttai ﬁ% nsﬁY% ?ﬁ‘atzfoc?r nPstch %SSSWEBF%&tati on,
PSP aro otdeera appar ahaget bahsar eacappbkgsoém send| ngmagd tecegevi ngea

Ll SOOI £ALLONS Qe VIR0 800 TR, NELARIKS e c0lacPUEN Lol wh 1Bl xed | T ne
devi ces made for receiving connunlca I ons, capable o oynment in
NUITer ous AWCANRGAS SEMISPE mrer%r vidngba mevgdsﬁemresiﬁbz@émm@@ iadlosméh as the

eye2eye dgyi&Psod ram Oddde: oo okehac oanpascald oirt%nﬁwoageat zZrgant for voice
over | P comuni cations such as those provi ded by Vonage or Packet d.

[0063] | n #eSE B itf CErai Y ErBodPRets &F Wﬁ&mt@ @sregaher & PhSunder t he
pr Iese]rst I fOAEdrRY), dahil isofp@@éd | £1a|t al:@;ﬁndrﬁiﬂl@ﬂs Wit pail?lm@f paacementl |

t el ecommuni cat | ca roma allin subscriber or _calling
party. Fofy$H& %\?%I Fa9c &858 ?ce“{eﬁl t c\,’ﬁ%mc%?f?b%o 1 < l%g‘gr A JVoi ce
cal |, in sdnsdr tdrerayubscrtieberiOtelcecanmeni ¢atabhen egiui pneer Xsaadls® capabl e
of “vi sual co&%é]'n%\é'es‘lﬁ%s&? MR a0 p] £t W, gl 0L Ay - %'aherlﬁét' ueely, sfhose
devices or calls can be for text, Video, pictures or other communi cated
dat a. TechepmiRmatdorr enidds me@%no@lmmg@écsww| 8RB DEgi PaPVERE| ul ar
t el ecommued 6atd QRS c%b%&@ﬂhé?h%e%ﬂno%%hﬁ APPh | s@ldQaRnPEt Z( MRAP)
Specification (3GPP TS 09.02 version 7.9.0 Rel ease 1998) GSM 340 on SM5
Digital cEPFahERsy ePECEATRE s YRR AYPIRELE PPRSEENhni cal real i zation
of the Shmazsl\ressagarSegya@epiaSi\@er(tCﬁy}&%nA@oaergseMaEeé thoRelease 1998)
GSM 378 o l\fF 1% | ul ar_tel ecogmu mgtl ons_syg tem Phase 2+)

Cust oni se PEat %%% FSPS%bF‘FQa}ﬁeWB ®E hcéﬂa%%g *{CAMBLT*Phase 2
St age 2 (:G‘&M 0@: T&heer swinabléd. GeReteaser 1990ctGBMs988 ens €AMEL1Appl i cati on

hopl ot (e ie Pt s By T EOTaHanGak P8 op S Rt PR BB s 1P ot o
Part (CAPjigpaciddansssory GSMC@Q}OVIS Pér $hen pitehobREVeaBeri®98$ GEM 379 on

CAMEL Supped t; @fqOtfdd@lr Bogbing PR s gl f Bl caRhlkUlak bRl 868MBYAI cations
system (Phase 2+) Support of timal Routing (SOR) Technical realization

(GSM 03. 7% vBPET of 07 MOV RBF e 34€11908) (@We?iSnorFoeﬁﬂEEaB%‘ls@é’ SEST Handl i ng

Digital C@iﬂ Ud)éall‘ué@i eaorﬁmfylﬁ@tueﬁswyﬁtgm;(ﬂw asecthenBasiyeternl bobandl i ng

Tech% ical |zat| (GSM 8 ve |on 6.6.0 Reltease 1997% % 3§ TS

22. 078 ve‘f5| N3 2. eRearnéoégl 9§at13 SIEANEL O SRR TOVSTFRpt PBRSSt age 1 2

3G TS 23.&7 & Verssiien 16c8tDoRe| @as coeb udeliSiCANEL 3 WA ot eriwbr KiagisTU- T

Recommendation Q 1214 (1995), Distributed functional plane for intelligent
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network CS-1. I TU T Reconmendation Q 1218 (1995), Interface Recomrendati on
for intelligent network CS-1.1 TU- T Recomendation Q 762 (1999), Signaling
syst em NowO2007/d68DK user part general functions of nessagedaBznogosizmal s.

| T T Recommendation Q 763 (1999), Signaling system No. 7 - |SDN user part
formats and codes. | TU-T Reconmendation Q 764 (1999), Signaling system No.
7 - | SDN user part signaling procedures. | TU T Recommendation Q 766 (1993),
Performance objectives in the integrated services digital network

appl i cat iglhcdmEtT KRegarendat izo@ Qr7&bid 18998¢enSGitgnalshgmsyxentdlo. 7 -

S Bnal | ng BYSEE R, 2 ¥ | SO G DA APPERD| RePECT FHCHTT N S64Spanyi ng
Appl i cat i snitfadrlel ebheess Pat ent TI TLE: | MAGE RESOLUTI ON MULTI PLI ER FI ELD OF
THE | NVE [ 000 nt J t] s, t 8; komoe, fat ac

generat i 'c\)ﬁl,&;&r%d rmr} lé lo-ggjé%?(?:% I f/&tg%&pno%/g@re%tﬂ%%&aa pisie{@a%a%}t ool ocations
that &re hegwouddadnt hempineh Peatweed gyisx amgas odals? (L IHEd8etPrage

resol uti o BAKERGINR Q092 nkmege datact B5O!pilian iduyiQ¥eRBNL Y st ens are
known. Such systens typically use nmagnifiers to increase the effective

resol uti oWl R eb¥e-hate 2FFR i V&° pFhatgsestt uf ot ared Suche

magni f i caddrdrSysemassdfl fgorf roimddie idhaviltaak dlwabcoraghsticat thatdecr eases
| i ght intensi té\;“oV\hi ch rgqui res |longer ]geri ods _oal‘xitsi neOI_,orWiitg‘Hgle gata to be
gener at ed’ 1Y kBWPEE, Haghi Fitati 6n Fattod afe TYBIEHI | §7i"%ed and™ dependent
on avai | abdwregptincalcdoeisngte SHWARY, OFof HELADRENTOON RO0G3}ithhlaccor dance
with the S: . nvept|] i r ution multiplier is provided that
overconesé){nﬁ)ol\?\l%tcﬁf%b?gnés@évl\} tcﬂor}}lrlr?aqgg%?eg%?%ti on nultipliers. [0004] In

parti cul akQ0%4] i ragEC¥RBol Ut ion raul tdiphbirem i ef pravigkatarhat0dl | 695 a pi xel
array to P&nl XBeE;?a' ‘Sﬁ%‘} destanges; dhal e | 85Seb RN, t endb s ADCERHSL wegn two

adj acent p so as to provide for 1nproved pixel resolution in the
conbi ned 3tRAYEARCEHoHE AN heSFfBLaEY | Tddaentn PF gHtthg PrEFETFenent s.

[ 0003k | niaearridance wykheman XeNMphalYaTOOdbGENcoRbob el i esgBtennventi on,
a system generati ng hirgh rescgl 1ian image data using a Iovﬁv r;sol ution i mage
sensor i stPtoVitFEECtTRE 855t et Y HG WHe SYERF male s Sfhd a7 PABge size
syst em dedestemizng , a sptxebmb sl b Grysaeaa3 0N amdgendrgraydions ysibea

det er m neg, & gesided plel oFespluhi 0,168, ANd N LARYE SENSQL. 8! T 3y

pl acenment %ys em determneS two OF nore locations Tor an i nage sensor array
based on sdiEtysines| raesolaut | onltatde ampbriiaagésir e@fpi kakrdvasel udhén area.

An i BRge SOMRASIET OMBYshesh " ecel VeSS bhEStod NRYE: dabarphrd 3k@ehsfrom the
i mage sensor array at a first |ocation andsecond inmage data of the target

from t he PRAIGE 19Gn4Br I2RP LR RUBPOSECBREACTHERT dH2&h8 Bonbi nes the first
i mage dat pogaud t he raggeddi diragalat@iaitesm coppasi t @ domagecdatrashaving an

ffecti I | uti | th I xel, ti . [ 0006
The pr et mVBITS 5T OV oot Hny o mptr (TR0 BE nriPERECRIVANCRGBS | One

i nport antId ecdid Ccalxeagiany agemiobdinmntpr esespechient st | slefigystiem f or

i npr ing'g@ge a.res ion t e . require tical :

magn%%i ca‘#on. Cf(ﬂztercénnp%l#%lrﬁe t%{(}%ﬂn% g% gsoalgl\%gﬁﬁa%ge(%f R 8e e%%éescgﬁ%’ei nvention
is a systeindlor npendraitmg &g raggbl wenongeneyeteat@ismethoas aeset of
4000 x 4090¢ ol X8lonl MRYE, dalihe USiHRGcRri OW 18RO ULkB8: | NBGe tgRSOpsarray,
such as a 1000 x 1000 pi xel

inspection data that need to be generated in order to
provide the effective pixel resolution area. Likewise,
30 inspection set definition system 302 can include pre-

determined inspection definition data, such as inspection
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sensor. [0007] Those skilled in the art wll further appreciate the

advant ages and superior features of the invention together with other

i npor t antwagpeatse23sher eof on readi ng the detail ed descr ippriiBros/han2s ol | ows
in conjunction with the draw ngs . BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008]
FIGURE 1 is a diagramof a systemfor generating high resolution inage data
using a low resol ution image sensor in accordance with an exenpl ary

enbodi ment of the present invention; [0009] FIGURE 2 is a diagramof a

syst em f (fadaTBgR tSeASQEs PhaCENElhct ToracLOrdReeow bh andexesp) atlye

enbodi ment _of the, present,invention; .[0010], FIGURE 3.1s a_diagramof a
system fcﬁypc?orﬂﬁ1 r‘ﬁe?(dcgeg%”b? MRGSE t a8t aOFOJDYIE)‘?]?n Séllécgr?%gsilflgp? 98" n

accor danckfiurtiltian é@xeapl ary enbodi ment of the present invention; and

[ 0011] FI 4 is_a flowchart of od .f,or t] ite i mge
data in a@?ﬁdancel%a?% Fa es;’a(teor%ﬁpa\%a% %Y%%d?%nfeggw%% %‘?cgs(gﬁtm?ﬁ%enti on.
DETAI EED @E@C@ﬂbﬁh@@e@ﬁammmwmﬁe{mmzp lomet héem_E%@ﬂ’ ption
that fol | Qpsqildcke  Panigear& dreskemddr oughaut sphe speciddLatd opnand

drawi ngs wth the sane reference numerals, respectively. The draw ng

figures fsf®t dfotimpwe sadealfer the déplapRdcEhpbRehRrem can Perlshblidm in
general i zeghqr sahemald oof Yrivcandebdant bf nadebyrepaNeseial agdestgaati ons in
the interest of clarity an onci sengss . 2&13!\ FI gJEE lis a diéagram of a
syst em 100* o¥efaier b ﬁg ﬁ‘ilghSFE%P t BRI nHGE* dat 108 HEa 8% T esol uti on
| Mageosernsar $toweRor shadtem vidd em ekeripldy yowhizodi neErtt oftede present

| nvent i on., Sy tem 100.aL] oy, An. IJImge.Sensaial {0 RRede! aLoLned, pi xel
resol ution area t o be ROVEd SO as to decrease the ef fectve pI xe

resol uti em adespenticor riéspontd nFejnpncyers@tiodnge dAiheny esvlitabbn. [ 0014]

System 100Q-dRGldades | neas, s gekgarea 102 andi mage sensor array system 104
| mrage sensor array system 104 can be a CMOS sensor or other suitable

sensor ark®BB4lhat §ehePALENAtiRGe SHEEEM 0F 0 AFIIETEEN 1MAEeSEhr G382 ar ea 102.
| magessensm anl-a% E¥st 8MAlft FydtRRge ol ahget caiimel02neanmabsoséncl ude
stepper nptors or g}rher devi ces that can be used_to change_the. location of
an item (% 5mde t rYSt & eL£LOIESHERat F98I%0 | madB s8RSor SEPPRYEY st em 104.
| N one exafpidmgnenbodetrentombbivegel gensgrstamr agosystem 104eandikahge t ar get
area 102 n._b Vi relafi t 1_Qt ch t [ enment of
t he irragecq%err?scorer}grsrgg(f/ gf}g e\rénglé%tr %ﬁ‘gfl?v%%tgvosct ec%@%nlebg?}h% ?%%gct ed in
i mage tardpdte aveze 102F¢s exdmpdeti drf dfhe IR fdicsdanceibel weerciwoiphxel s of
| Mg Sensors AL ayimySt &M11Q4 thileWrse .o JciiBge p§RBEO0-8b1AYi Sy SESM 104 or
i mage target area 102 can be noved along a Z - "axis direction such as to
i ncrease deldi@fs e SEREOHI AHTYe FeEheBn 1YMhge!id®9Sor t8FISFr afTSTst em 104
and ibrrageldzafr:gﬁnod e&‘i’@ﬁ ig@&e:hé n(ijlltlhaﬁaﬁeii@a)nneﬂlfhenz-sizit—frlaﬂ;samo@'h nakibiagesdana arrays
can be generated along a thir rthogonal axis, s as t enerate
t hr ee- di e sicc?ﬁ’alreﬁﬁfgeo? %Wﬁaﬁgﬁe@f’g%ﬁri ?grﬁef[%ﬁg]mﬁaggggag%ngﬁ?menhancer
system lGfhecaninpgyd nuleenent edriay hasyiwerme, 196f t waken omta suitable
ConbbgalIfgbéyléﬁ%tdégrgsapg §§§f&“§%¢ef§@gt§95 S ANE- %lﬁﬂ&gnsgﬁggare .
systens operating on a general purpose processing platform As used herein,
a har dvareefysamesanedncirddlegii serlet B eeniveopdel oretieMiteest- an
appl i cati gyyzsjpeci nbfedtiHOr atigdgel r CUiLre Tif)d PLRAL2EEBEl € gate array,
a general purpose processing plat fgorm or_ other sujtable devices. A
sof t war e VERESHICEN 1MASE LR e tof o e oBY ettaIe AJEREST1PRr 8¥85S™| | nes of
code, subriutines, oaepakakel£6f t daselaRRIt, Cakhispast itseimagadabkeefisour ce)
codeg machi ne -readabl e go 1ﬂect% code,

0 308 can store the Inspettion image data for subsequent use,

for review by an operator, or for other suitable purposes.
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two or nore lines of code in two or nore correspondi ngsoftware
applications, databases, or other suitable software architectures. In one
exenpl ar ywerthardionzsat , a software system can i ncl ude onePoT/IRBONE00402eS Of
code in a general purpose software application, such as an operating
system and one or nore lines of code in a specific purpose software
application. [0016] |nmage sensor enhancer system 106 is coupled to i mage
target area 102 and i nage sensor array system 104. A s used herein, the
term " couplletwiared it snepgaich t einsge SUGKsasm" COE escamnd gegeupted, " can
i ncl ude a_, physical connection (such _as_a copper conductor) a vjrtual
connect i ocF*FPJ(jJ}sﬂourc({:lz%l t hrough rg%%orﬁo?pgjs‘ﬁ%i glrﬁ% SFENBPy 885t i THE of°a data
menory devdakidratignl ohiteal tcopletei datésuol ashehr sughabbygi data gaves of a
sem condugd i dighideVi fRdne,Ot PEL Uit Al €56 ONSye QI 3,541 £8PL &

conbi nati on of such connections. I'n one eXxenplary enpodi nent, systens and
conporrent ¥t @ caipl adlevablheraggst efBagmd dedaporehtss t hsughtheter veni ng

systens andi (cHIRORLBLEss8H CthiDd Reedahnaf, operating system Communi cations
medi a can_be a local area network, a wide area network, a public network

such as t HEP3&t er ndP, PREEHBRT ¢ SERFEBhBA0t el &PNBnBUREBIRNET kSete WP el ess

net wor k, #mddebetatapticc Heetasabineat BT £64h t aAbker nBdi thspRictdosUihabé e

conbi natiotl)rk of such nedija. 40017 I e sensor enhancer system 106 i ncl udes
rnge oi S SHEMA0E TR Cargt oy SEBATa 107 PG SREBt hy PRy

pl acdifentdsysoem Th2, dfifegeivenpbsel i oesslystiem hi6a, i sagefonspenéron system
118, and LYt j<ust me t 1 e i n L pl enent ed
in har dvvagrhgi,%%sbl(i)[;et \;wiél@?;s%%'a g‘é’is'?é@l ?6]80% }lrsiatglﬁgﬁ%%f gﬁa?@%ﬁr esgﬁ%&srgftware
and whi clPERY € &feusednbpelrenesiarenpporans Wperatioagusasacferies al
purpose RGRHSNRY Hhat for Bhal TBgesSiZerpyst e 108del ecohnes Lhe,pi xel
resolution area of an inmage sensor array. |In one exenplary enbodi nent,

i mge si zc'eo"gfstoémemés‘éa‘ﬁe?%iw\}éhf)ﬁ% Bronl fgicatiPget area 102, a number of
pi xelis i neo3miixel areoye @ ok her subd abherdaick thakmeenpaaldoow Fomge size
system 108 to determ ne the pixel resqlution area. [0018] | mage target

syst em 1FFEES0Es FPREBRTEFon 7 B8M dgﬁﬁaanﬂnde?%? 9386ea HEEhr e3P pi xel
resol uti axempdaryl rmbodimgetpbér yhenbedsarnt int&ecidaspectétibd t €mo dat a can
i ncl ude t .Si.ze.of, .an r n.an_inspection.item such as a
wi dt h, ak{%ngltsh,%‘ta 4&% %&%Srgﬁge?E%é#efgg%%ut&P Yot e?ie]is:ﬁlrlflﬁ%?% data, as wel |
as data i¥ent iFiaMRae simbeddmerhar agt epsxehar keagtuticanporsent she or ot her
feat ypes PR LHBEnbASPESEEORPbhEMheSRi2s bP &l Lowed desised.fraf e red pixe
resolution area to be determ ned. [0019] |nmage sensor array placenent

syst em 1P rBad% e85 T Hrlge?pikel 2BY e B2gRL A1 0T nBRE WiSze ¥y sPERRD08 and
requir ed guiixebleeaatat i Ol'he'il’n%%lh@at ehéd q%@dd&@% targed. syslt em 11(r3magd
gener at es, e sepsor_array placenent data. |In_one exenplary enbodi nment,

i mage sen[s()(g’?"3 r rayRBI é‘lé)g‘rrejn%/ ﬁstierﬁ%f‘zmﬁgn Yhsde %hepFEFaP Laan il

| ocat i ongHagr les ibege devsonired ays basetbtaiblpr edeter shaedxdesiaed pi xel
resobyl! UrRheRSnENT MR BLER; JESIUL | O, ANSR L rerRaLs. [ Of

i nspection itens ahd configuration paraneters of I'mage SENsOr array system
104. | n &¥ypHer aaeenplaady Wirbodinhent off neigeelsenstnd are agnplyesenem syst em
112 can defgeBL0ent Recameunt Hof JTOMRENL {6081 LM And pyhar, of yidmge data

sets required in order to forma C(_)rrﬁiosme I mage having the required
ef f ecti v&SSPLHELPR BT PR xEF PesOfolibhingter JOTZE] F6R - exdiplic it may be

det er ni ne@tebatnéhe thfafCECﬁﬁé/ei@émg@§E'.ﬁ§d é’ﬁisééhtéés@ﬂa'ét irfB;_ %&@fﬂ@éﬂ d
requyre el mge sen r array t e noveq to two_Internedl ate | ocatl ons
bot wéln ?E‘é‘ﬁ Say | B 67 ;ﬁ%?é hen sfHechivel rarPiytitr Waptedod f the
di st anceplreteeds poxelos (ard piheel reddiaht)ions ik rdd.i mebetemndea t1@sol ution

of at least .5 millineters in
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the x-axis direction is required, then the follow ng process m ght be used:
Ceneration of image data at a first location, Myvenent of the inage sensor
array frowotbe/deb23st | ocation to a second | ocation al ongcrhB2meé/eodnss t hat i s
one third of the pixel pitch away fromthe initial |ocation (such as to
provide greater than 0.5 mllinmeter accuracy) , GCeneration of inage data
at the second |ocation, Mvenent to a third |ocation two- thirds of the

pi xel pitch distance between pixels, and Generation of inmage data.

Li kew se, mstidd afrovearedd 4®y. be required in an orthogonal direction, such
as where first _novement is .along an X - axis, and the _second novenent is
al ong thet[%%&# s. O&héP8sart %Jgsgﬁg?ﬁi?ﬁaﬁjeo S5 tEHETCARBe udBd©Bfich as

Car t esi aneransimateembeysinens, whies ead hestingagersehs crararbeaydlsatedt abed, or
singl e axis rdi nate_npy ret i e ay. a,of jnterest only
changes a?orrllgl%%egi ﬁ§| §n§§F§gEF%5%§°€%ag§t%%@ngo%%}F oﬁlggist 1érgn ﬂ‘g&fﬁecei ves
sets df i hageptstla faromy mageysawsdr bar meyedp! acEhernotyent eanetnb2agrd dat a
from i mgemShFtnaitst eMe198a00nd YL, R 98k BYSHEMRL 1M, apdaRsgmBees the
sets of image data into a conposite 1nmage. |In one exenplary enmbodi ment,

i mge conpBRi PEhl systEmM 19 6leant tonatee @ tdghpsSi 8 ragEeBas@d*6h t he
known resglidy onigapadtid i tigscof gachxphxek, sHeh asawher e neegacatfects
orother effects nmay cause the inmage data generat Sd at a second location to
be given S?%?%r’@?@é'ove?aﬁté??fe? of "BV PRt hesSOBFCbPRETS val JEYGEREr at ed at
a firsi |ocatdiomtesorirexeadl B;axh@gend ensaxiar dayesyisirenbdf=tl cam gener at e
chr om nan uni han th syi.t abl e . i C L.tion
system 11% Vg:a%l gle(?%r ‘fin%ﬁ;élgé\ﬁoﬁrgt hgjgr toﬁhgﬁoo%éqgﬁgecﬂaﬁg%sggﬁgg, %%E%gﬁénce or

ot her dat Zhatmethydi whepverotd¢rdsirodilAance , | umi nance or other data at an
associ atedopogint . whetAer &R comydedie .t e Ghr pukRansRs hugi napce or
ot her data values and take an average, whether to use sone other arithnetic
rel ati onsHRpoR® B Fie HRRLBRPhant®29e IRIRTCETIEY MFELMdaP4  val ue for

that oI Ninagdred Ayt herad seosUi sabbyhesomhiitarset stelictirge dahabel n
anot her exe@%arg enpodi ment, gger i mage sensor %ia st\{stem 10zt1 IS
rotated, TREUeIFLEREOI® pFRel®F s ot G on®s néfedSe W1TY b8 grESer  Rear t he
cent er of léodeeriaa soHf thet dinbgr amrtsbessarangund tde periqiwerd, of Thhe | nage

Sensor ar{rﬁé’ﬂg 'm%rcgwggi %b e Sc%r?st en, 118 gap Q&Q&E a&f.%‘!ﬂitb%lt?o
conpensati o Factors base poan e axi s of novement. LiKkéw Se, PF sets of
i mge datdatae gémerat édomt Ilcedabranhed al BhePReZ- amdEoTHhert eatheset is
generay edndyh MUY BG5S CBSOILLRE LAYy SYSERM Jfkdr 2537 phedXisn

di rections, inmage coggoa tion system_ 116 can be used to generate

t hr ee- di nBHSt ondlPenBFplAY, tRER PLRCeeHSetRitte the size of a surface defect
?r ot her fesd1rres at[0Q2Z] Lnmge ia&(ﬁi@cti@n Satidremedil 8 atecai vearisgage dat a
romimge conmposition system 116 an eperates .inmage .inspection data. In
one exerrpf%‘?‘i‘/t%odiﬁbn?ge i TG '%%’p&&‘gi"gﬂ“%%}'gt eﬁﬁ’ggﬁl@? 3 C@%Fnoﬁe whet her
desired i cspebéi chef eatfangs dioeapiesefibri gehbeatddra oEcémagd tadm. i mage
conpaosi ti Stem , ch as; indexing.fea t e _us set
boun?;éri egﬂf%?%éaeri agﬂég t?)é‘lab%ei rﬁi?g%cté ) maﬁr i .%Egg %,Q&or%t ﬁer%glﬁ%tteabl e

dat a. [ 00R3fatRensoltftEtonisadieist Prent desimtldmitRger eerisvss arasyl §yissAm

adj ust meni ,dat;a,f rx%ﬁakwgetgnéﬂefﬁeig t%x%teerra%é& aned Hrwl des reesel ution
adj ustnent data to i mage t%;ﬁ?et system 110. I n one exenplary enbodi nent,

resol uti ohP@irSEAE 8§ siesr 120 HeafebbodisEen ®rgererat eonelf set s of

i nspectiopoggdia whae tdwes effecld Vet alnetiesHt UL EON Ar fac8ata-pr ewi ded by
i mage target system 110 did not provide a sufficient | evel of image
resoldfti oPeRerEHS dwa]gﬁaéi@ta at additional locations. If image dat

from additional locations is required, the method proceeds
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i nspection system 118 to perform an inmage inspection. Likew se, resolution
adj ust nrent system 120 can change resol ution based on the type of device
bei ng i nsweabeds613he area of the device being i nspectedpCconBmérersoxui t abl e
information . [0024] In operation, inmage sensor enhancer system 106 all ows
an i mage sensor array system 104 to be noved in such a manner so as to

i nprove the effective resolution by decreasing the effective pixel
resolution area. In this manner, an inage sensor array that would normally
provi de acq¢r edet @ehsraedhef fpdakilvesguscel aresgl Uld amwrdeatcanhdendsed t o
decrease {fe, &ffectine RIXELILesaLULLAR AL o8, . A%d A ALGYLde. IpLg data for
an i nspection’item For exaﬁ"pleé, iI'f "a reature on an 1 nspec i 6R-Item has a
size of "N2" candimnhee neensom resoiwt icdacbased @ysitematlbh ofampi kel s in

| age SeNcAla ARy £y Shem i S thON1 ddha i 8nPSSER! & O £OMYUBE A NUTDET  OF
sets of inmge data fromlocations between each pixel 1ocation by noving

i mage Sseridbelprimages penaar 1893 dowid on - di Feet PRt Hera riosr8Asf t he

pi xel pited, asychnase. e Niddhife ghyen axamle.gdderbhba mnNneie seitabl e

i mge resol ution can be obtained, allow ng suitable data_.to be

obt ai ned. YUFIBICTFI GURE T89S s agPam ofea §§8t %ﬁ 266°F 8¢ i (f&dge B8&nsor

pl acementcdonpaceordanse @ohihi rogd exetipl gliy enbadi fedde oflatdhespt esent

i nvention., Syst. 00_i ncl udes i mage senso ra | a nt _syst 112 and
X axi's pl RECIRHE L) 81 BROS0T < - S0 Soesaent "6yt i bty SEARERD) Zcenant
syst éf 206; 4lftd Cartesi an placenent system 208, each of which can be

| npl enent g 44y hardparg. §o7LYRAIEn Q2 SUi L3Rl e eambipation.of hardware

and software and in which one or nore software systens operating on a

general pRAHdSEnglocdesipfhdgopFat fadr m wiirlp26inage axdaty| agkeekd sPstem 202

gener at esydmeirRit @ﬁ_&ﬁ oL rhé‘iﬁg&‘i SARRRLA8r £8Y4 5y ShRPel e isgageogar_get
area 102, _or other suitable devices qr structures spo as_to allow an inmage

sensor arf3? t 3 DeCHNREY pr efePdevirEa andGRE et thf nS8kYr 88%%0r

f r actisonsoedn tdwengimeahabethegnapexeksngf géerdtmdge thensanaar say. oX- axi s

pl acenent, syst em.can_he, used to nerate X-axi|s ve t,.. can sed in
conj unct ilonr‘fy b Y- g%lnsbf)l %%%bn%%%saf/‘ts?ez%'20%1{(%‘”%0%%%5% ﬁ%&gggéﬁsor array
syst em lQ#rdaeswesewahobat hendat sachewas Xcamkindtdoor dfngess ofnipegesed in
conj unct i@ t e axiies pLACCTRANSYSLEMA6 { Q. LNANGE NGr AMBUAL,OF X-axi s
movenent based on a_Z-axis |ocation, can be used in conjunction wth

Car t esi arpthsEErdrelsyelahionshins pfeyi d8reef o&t iMpEreX RiFE¥ -cooffnat e dat a

for movemRiihdd) thekapi8Sdalt @RPIdiuNat e system or can be used in other
sui tabl e panners . EOOZ?] Y- axi s, pl acenent system 204 gener at es . novenent
r ﬁﬁl

data for } sen8br 44ty EYe sferRmadadat I gEedarea ®EFEISPe ot her

sui t abl e wWeaileas dmspbedidnr efroGedsed 0 &ld OWwean perigems&nson athay to be
moved a pregetelmaed amuntoor M4hhn deqrees: old r actiang;oh the pitch
bet ween pixel’'s 0 e i mage sensor array. Y-axI's pﬁ’acerren System 204 can
be used tef gurereat @o¥earis-dsverneinted daatbregsedl am gomjaptdonoakienrh X- axi s
Pl aCeEENt; VS &IR 202 IO cbNELTBAC GREBRAndY | B DSk Matidabod new

| ocation at a new X an coordi nate, can be used in conjunction wth

Z-axi s plRCKIREFCSs FaReRP206TEOTRAANER ERecTHBENvbetheTrakhs ABbentfAt based
on a Z- axdsid002t ke, agaly 6 Usatiel Re€RBH Wtdd @Rovktls GastL£sd an pl acenent
system 208 to provide effective X and Y coordi nate data for novepent in a
Cart esi ant®Hdi naf'e syefemitor thn PeteiEdeth SthréRegyi AaeRtARMers .
[0028] Z-mdslytiaaecmapt beyat pro208e@ener at gscspnaditentredatiatfion hamge sensor
array .system 104, inmage target, area 102, or _other sui | e .devi ces or

str u?:étour ensoecso%g(saht op%cﬁfléitv(\a‘/%an iglﬁ%gemesté}los%or RFFRP Sobeiﬁgvé”&egeprgﬁet erm ned
amount bastdisdmenbe ratis i ors oflegprimhgpdct | oPtheewi s¢ ongle Zmaxhed
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Z-axi s placenent system 206 can be used to generate Z-axis novenent, can be
used in conjunction with X-axis placenent system 202 and Y-axi s pl acenent
syst em 2080t200mBYB5t he | mage sensor array system 104 t opaTnBob/o®@2I on at a
new X and Y coordi nate based on Z-axis coordi nates, can be used in
conjunction with Cartesian placenent system 208 to provi de Cartesian

coordi nate system novenent as a function of Z-axis locations , or can be
used in other suitable manners . [0029] Cartesian placenent system 208

gener at esréBYEIPNEc daba fRE LHBURORBDSOH 8LEQY,5¥Sheny194, p'e%%mt ar get
area 102, or other suitable devices or structures so as to allow an inage

sensor attERPtio B nBYREPE S ed St i FedF Uhoun®* or ORPERI N Sd’é&la@é§ or
fracti onsrodeddas mztecbebgémmﬂ pi xel s of the inmage sensor array. Cartesian

pl acerrent ?s{y tem e used verrent within a, Cartesian coordinate
system C¥H%e us GRet |“l? #Of BHOS RentfeIey SEBFP506 to
change tareragrmu;mtb@fm&:‘aerd as ansﬁmepdjta]at Podanieite o based dmcaedsaxi s

| ocatio a th X-axi spl acement system 202 and
Y-axis p a&ce%‘rgﬁ%cs S eirﬂIII 4%3%&%1[%% atesmgnanYl% ardi"nate data’Yor can be

used in WiHer asdpwabl gemahvieran . [BOG0Jd | 40Gpehiast i ahlosyseemiregeal | ows a
pi xel argaysd:o ab.ﬁaﬁp\i%d den u%e'&ﬁ'lﬂe"coh*jﬁﬁc@ié@ ﬂﬂ%e@ﬁoc%@gggt ion to be

i nproved by decreasing the effective pixel resolution aréa, éstem 200
further G1FowBaY hBOEhARGBETS nh%%%oF%WJd%FJtQ? b&T IR reseddtpagélietipon

InSpE)CtlkalsdILﬁfﬂcﬁlhalbaébérléﬁl GfartiRdh oMar Yasiong af 2XqiaxXi &r ao¥na¥i s, a
Z-axi s, Cart.esi an _coordi nate se]/stem or based on a. sui tabI e

conbi nat ]ojﬁec’cflosfhc% EordPes: Lo8ht SOMPRARY: ATQURE PHReTa SH‘F&@P?&% of a

system mﬁ@emorrbl ning sets of imge data to forma conposite inmage in
accordangg, Mqth a | a i me e present |nvent| on System
300 inclu ] ﬂl%ﬁ%I telélcgﬁps 1d "&f’fglmerrl]spect%l ofi s¥ t(fgfl ni fll on system
302, i margﬁetk@@l O§t @haggr%wttemnsentlgrethmeﬁat fescsitstdemn30etaahd

i nspect ipn-diTRge Ryt e 308a aachaef whi Ct}éﬁf‘naggo' %l’:??ﬁﬂ%gdthg har dvar e,

software, or a suitable conbination_of hardware and war e mhlch can
be one ofRTIsIUE sHALEtEgRT ead opeihtiqricRsgener dle pradsosee pEBeessi ng

pl at f or rBys[tQﬁ\?sZ] ahdSpeehb®d wetheed i AebhPify SELsh 32l esipLesapiXel

pl acenent data use in defi i nspection sets. In one exenplary

embodi met gﬁe%P?cﬁPgﬁﬁge e?{] %% ‘on system 302 can recei ve pixel

resol ution area and effective pixel resolution area and can generate

i nspection set definition data that identifies the nunber of sets of

i nspection data that need to be generated in order to provide the effective
pi xel resolution area. Likew se, inspection set definition system 302 can

i nclude pre determ ned inspection definition data, such as inspectiondata
that varies as a function of |location of a device, the type of device being
i nspected, or other suitable inspection definition data. [0033] | nmage set
storage system 304 receives two or nore sets of inmmge data for an
inspection item |In one exenplary enbodi nent, inmage set storage system 304
can receive the sets of inage data for the itemand store themso that the
i mge data can be processed at a later tinme, such as after the generation
of all sets of inmage data. Likew se, inmage set storage system 304 can

i nclude buffers that store the data for processing that occurs as
additional inage data for an inspection itemis being generated. O her

sui tabl e processes can al so be used. [0034] Set conbination system 306
receives imge set data frominmge set storage system 304 and conbi nes the
i mage set data to forma conposite image . In one exenplary enbodi nent, set
conbi nati on system 306 can use pixe
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characteristic data to determ ne how to conbi ne the pi xel data sets. For
exanple, if the effective pixel resolution is four tines smaller than the
actual piwel20seisati on for the i mage sensor array syst ecTABZbo¢/owazfe t ar get
area 102/ nunmber of pixels in array) , then set conbination system 306 can
receive a suitable nunber of sets of inage data fromthe i nage sensor array
system 104 taken at suitable locations, so as to yield an effective pixel
resol ut ipnqt hat RS, Qfg.exceeds the desired effective pixel resolution.

[ 0035] I'nspection image system 308 generates an inspection inmge data set
for use by iAage Rnsyeean gsnsyatim igh resoniioreipras yadwbodi nent ,

i nspect @2AnkMRIEoW YL RINR8n CaM Rl RedsbhecdnsReghyon | mage data for
subsequent use, for review by an operator, or for other suitable

pur poses. Li k&t $829¢ RS B8R Fhafe 189 st e SR S e A §2 nEfad% cal i brati on

i mages, can eeppat€idmspecti on image data to calibration data, tenplate
data, or other suitable, data tg det rtm ne_whet her thee_L setso{uéj{]osrpecti on

i mage data faf s"WShi RTan AFPoRELIE FaRGE M ade RatH vAFTRs T 0Or ot her

sui t abl ererecesses can be perforned. [0036] In operation, system 300 all ows
miltiple sel5,0f;ddmoe dgha.t eggn@é@eeﬂnmngorm Tl pnapect!on
image data so as tO increase the effective inspection resolution, decrease
t he ef f &&siovetppPrerre@sol uti on area, and for other suitable purposes.
Systigem 300 t bYs jakhaWseaBok MBOL P OPE M eninta v cRE dUE8Emi Vi A1 SHRST
conponents where_features of the conponent have a smaller size than the

i mage s&FsdIOLE r A9CRGHARP of Per s éMa8E e SERAPT hBET ¥adRrFPc & o' [ 0037]

FI GQURE 4ikelarbkomithat tada andrehbodedObed ariganerabilngicwniposit e i mage
dat a injgl%cor dance with an exenpl ary enbodi nent of the present invention.
Met hod begi ns at 402 where the pixel resolution is determ ned. In one
exenpl ary enbuodimege, camppxetigresntatemonrecenvbeg déiestn trabdadaidh upon t he
si zeof i xel n areay i g r n i.fication
P I T e T AT
404 it iddetesamidnddnagifet e (e FhsotIon Fram T HRREP detRFMW ned i s

accept abh@ayl mONg exeppharybcarhedi MRAt cdubeni A§PRELI oMt Aeaikafe be a 10

mllineters square area, and the nunber of pixels used to analyze the

i nspect idﬁﬁaaragg &g‘f‘? &4 08B 1696 1% aRRIJ?‘SG@H‘PPﬁé’EetHBa?%s %Wion area
IS a .Oheriibbi et eefsqgual ee apdaell frddoliukidat errdanetlesdatchbhe them bei ng

ins%ct ec_jL Q srggo%ﬁa fures tahat are smaller than the effective resol ution,
t he “met Ko proceeds 10 406 5nd the resolution is set. Ctherw se thenethod
proceeds to 308. TRO3SysAem4QE anlaidj ust wbrtreiat ithe sinbateer pémeet | n one

exenpl alayogbRdLEERLy: Al URABAL Eahb AN e L ehakegi Loefequumber of

increnmental “spots between each pixel to which the pixel Sensor array nust
be movedYSERMandeHRFMIEWET| BYY fbodPEentloteRdord) usihester atfd¥an be

based omsciRveNBRLaPlaldi®y RInX&-aRls ayelL ivecabl RS t&tqadd ve to the current

pi xgl array Iocatlgn, such asgx-%gnd -axi s venegnt coordi nat es,

Car £8si an novenent*to8VErA%t &F, ht "B U ndtEs I IheSRG s and

Y- axi s dirregt phactaset @rstemeanrZhaxi sohpciatdsomn oragtheplscéenait e

adj ust mepl, LAl | 98, TG, B! hedotheN Rreceeds. (9 g0 LO040L Alndh0 the i mage
sensor array posﬂ%l ons are Setf. Tn one exerrﬁl ary enbodi ment, | mage sensor
array S\PSRERrlenraynabend ayat-aieardd2tity Wt ée sSairgabl based wt ures can

be novedukehaki ¥ €3t 8aCch A AGE 18P /540 allow an accurate |ocation of the
i mge sensor array to be perforned. The inmage sensor array positions can be

set Based on%cal i Brat SyAtEat £F datsif r bn"EaFPER atdg Stussiser S#RIVT s or ot her

mechani eatragfeyi 666me R SFN&M FrkAbl-ec6RMSNHe AlAY -BRSEL pPAc&da: The
met hod then proceeds to 412.
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[0041] At 412 image data is generated at a first location. In one exenplary
enbodi nent, this first |location can be the default |ocation for generation
of i mage weatao7/dsbieewi se, the i mage data can be gener at e@CRUBZ06/D04925

| ocation that is not the default inmage sensor array system |l ocation
relative to an inage target area, or other suitable |ocations can be used.
The nmet hod then proceeds to 416. [0042] At 416 it is determned if it is
necessar e -' e t t ity : at1,on f i e data
from add%ll{éi%rll‘gl alggggﬁ%%@i sﬂ%eaaiﬁre f}gt hiegérf%étm%%p pr%ggeztc}jsét olh'%ggwhere t he
pi xel sePRPICLALARY] 31ABYed YT HFe YALRELTO A itdS. tREGekXxanpl e, an

i nspection sef. def irRkt iQRLIUSIEM SRA1Or1 | PRI SENERE 3RLGY Rlkacspent system
112 can be consulted to deternm.ne the |ocation based on the current pixel

i mge setsorY TEBEaBY Bhe™ The: THstth Sa™PheReHr He b st PASGRBFe t he
i mge datystset Hetgenthihied tato toe mewel otatdtdinsTheokmage: datageet can be
st or ed, e ared _to_or combin with the. first imge data set, or
t he sui t%%%eoq'ﬁprag%re;g’seagoggnabéfhﬁ}s%sd.r S ASd e ¥ &R RESES Fl6. [ 0043]
If it istietdesiraddrakellbesdiattitheneeare no additional |ocations at which
i mge data shoul d QRNRTAL € t he ce o] ere the
sets of dat ar&gre gg%bi ned.eﬂlAsg%rgg?%Es?y vg%é%?ﬁbg%% i ?Iq%%tsséé\g/gwgeen
conbi nePEEN FARCEMeSeisygtgandnateer ¢depises aser-agtis mdgeenarh can be
contionetsyit AR 2de bk S8y @hReroSUikahl e14u0GRESESF6AN B UsRdgeSUCh as
conbi nati on of sets oi i mge data that utilize multiple-pixel averaging or
ot her met et PCARY r 3t QY ch<hidse 5f bF13hrde & thBr B2p¥Xel s . The nethod then
proceeds to 424. [0Bd4lyAteh2dft heladaniu neldethaira tise annhyedehpodet er m ne
whet her j t- C can.be performed on the caonmbiined data. In one
exenp arv bR renene SRR, e ST aRae o e PAGCEPA hod
f eat ur esswsftean fAacpeeiniony | tem i or amsee ofodatdgasdafar carthebeideger mi ned, or
ot hg su e can.b r£or tq . d r i e data is
Ui Tabi & P aar g oo A 2 Rt For B casde Fo 428°C POoas Tt az6 it
i s det erfh &G siketneesakiteiimplong ekt (i3 shas been provided. |f
accept abl e resol uthen RasehotoMeeTaiti OV d@dretihe vt hoghdet YeRsot o 408
where an _adjustnent ratio is determ ned. O herw se, the t hodproceeds to
428 and FHEYcIiITEG™ e?é’SiiF”@ gg’é‘bhef% PEEGERE ﬁ‘sﬁe‘@txilﬁn%g%@l@ ks, are
st ored, =ystemhedesenniabirgy preocessesmare perdaarived. faO46Glhel niapes ati on,
metBed 400Rl) 098,90, BRGC.SENSN s ALIAK 8 BE %&e%aﬁ_»ge@ BHD:pI L,gh | ocation
so as to increase the effective 1mage resol ution using an | mage Sensor
array withe adesiesd r sseplvibm REPROd 24681ichusheitiedns e | dagersénsor array
to be usedd1Rteeh) WSAPN 2hikhs OLRRN (Br 0eSSes shhat s SRy Jiot zLeguire high
resolution, to be used to alter resolution based on variations and a Z-axi s
or ot hert%@t &€t on of an inage test conmponent, or for other suitable
purposes . [0047] bt howgbmexempéBiin enbadicrenhs tofe aimysd errAassk met hod of
t he Er esent. i nvelnti on_have b;en dgsc\gabed in detail herein, thpse skilled
in fRe art-wi | PXRCSEPECoGRIPTE™ haAPTVAFT ouS BRH5TTE ut FonSERGSHi fi cat i ons
can be mededivathe gjsremsnand syethods deitkhoitiggpattvong Jo onmdéhe scope and
spirit afoLhe gppepded olai nfy MHAT LS, CLALNED | 3 1o, oA Systgmgenerating
hi gh resolution i mage data usi r'?g a"Fow F esol uti on i mage sensor conpri sing:
an i mugéaFERSHRN arPY I Hmbafy re lpE e tter ihsetiakrgage resol ution; an inage
size system det erthdi NgyarpiXelof es@l Uit 0Ny ar §ReredN | MBS tapged system
determ ni ng a desired pixel , ‘

30  composition system further comprises a weighting factor

system that applies a weighting factor when combining the

first image data and the second image data to form the
20



resolution area; an image sensor array placenent system determ ning two or
nore | ocations for an inmage sensor array based on the pixel resolution area
and t he deei2p@epi3kel resol ution area; and an i nage compoTIIBR0OMIGYSE em
receiving first image data of a target fromthe i nage sensor array at a
first location and second i mage data of the target fromthe i nage sensor
array at a second |l ocation and conbining the first inage data and the
second i, gsg@é ain{[a%ef agggconposi te i mage data having an effective pixel
resolution area l'ess than fhe pixel resolution area. 2 . The system of

clai m1 wher&ln thevatimpge foengeoneratiayg Hligbemeavleysornifagd ertaconpri ses
an x- ax{;81 Rk ac RN 3Y5LEMACLRIN NMeRd ok ool B | ocations for the inage
sensor array_along an x-axis relative to the targét. 3 . The system of

cl ai m 1 wher @ feHHE iNFageP$ERs oresaliuaOpl @E*ent system further conpri ses
an xs axi s pl asesmihisysheaseted Pikiengrb¥e1 @i diP@ehgcat i ons for the inmage
sensor array.,along gn x-axis relative to the target based on the desired

pi xel resol UBTTHEHRERS FY° fife W& RBELOPSI FPT Rferdidge: RETSEge sensor
array phaceyebbssgstoam e t bekeLOorpEOBESi AN yraxXi anl abtenaidssyetdem

det er m pi t I e_locations for the inmage sensor array along a y-axis
rel ati vgutg%lt es%qélfcgggl. agé’%, T?ﬁré&syst emof claim1 wherein the imge sensor
array pl acemegreisyiggerfifngtt Horgeodptrsef an bpraerts fpbac éimentimsgst em

detay M Bilor " Ply MBE €l G335kONBLPToh NGnk MBAEREN AR, KBXa2l@N 8 y-axi s
relative to the target based on the desired pixe reso?utlon area. 6 . The
syst em bfrecFargst Wt dile timegemggassEndbraaratay? pherEtb itodrdoem f urt her
conpri sgsd acamisiiSigplcdee MRt SYSIQM HRLeLRUNtAE L0 IRIR lsagations for

t he imge sensor arra$/, al onﬁ1 a z-axis relative to tge target. 7.. The
system of cl1Em TOWRRTETS (HEIPnegE %ehsr™ar Ay BFABEhERt HiZE&m furt her
conpri sessalutiad sirphatesenthsy sthenpdetermgving ibnoaeeanore | ocations for

t he d mage s or -arr nge.a_z-axi s, r i ve t t.arg based on the
deggr ed resoluti oT%.ea oﬁggghgfz-cg%ﬂs%. %3 .Sil%éemsyéﬁ%eenﬁ&gfugﬁai%%olO\%her ein the
i mage SEPLRDr APryiPisacefaht Byt ebmdds t enssampra@y a compriisepl acement
syst em get &FHidindg L0 oP! mBPE 1 b OGRS ok 0t nd Nend JRGE SRS AL ALT ay along a
z-axis relative to the target based on the desired resolution along z-axis,
wher ei PRI @8 ¥ BeFF eEBl 3t 1 6h T &hE $2898% varies as a function of z-axis
| ocation. 9 13.Tha@hsyskenvaf o€l ailgid whegkrdFetdhaiddBgans ags ekoabray

pl za%errer%resysiggg.urt her_. conpr.i ses, a Cartesi an coordi nate pl acenent system
det’er mi Py t WoC or Wor e 1¥cat P8hs F819% he*§isde SBHESr HFTHF &F5two or nore
Car t esi detecoondingates pel mbreelocritimmst dpgethe g heersyst enref claim 1

wher ei ny{ i{rpge Lo N syst f rige | ihg factor
system th(gfg appl i es gp\%%ilgﬁ??ﬁgx?agg%ry%ﬁ c%a I nio%g%k%e\%sggtghi mage data
and t heP¥Rbr®sChu§éodarE20 form t heconposite i mage data. 11 . A met hod

for generatimg hi gher RSohed i ON dTERGE 1dakzaeyéi@9d&éﬁﬂﬂi%§owbi gp i mage
seg%or conprising:. determ ning a pjixel resolution area; determning a
desr ed"Pixel “PESOIVE orf Hr ed et E1FENiI MFHERS 0P HYe IGERELSAE for an

i mge s@somiaingytbased word MBogitiehnsr €60 thé Oimaye byt berdgsi red pi xel
(ool AR £ B, SRR 1 Tal IR RLRE o8, LAEPSRLLRL LF |
t he i nEgy@&iengescintayn ats @ Jewotwdohochtsd-Grxis location.
15. The method of claim 11 wherein combining the first
30 image data and the second image data to form composite image
data having an effective pixel resclution area less than the

pixel resolution area comprises applying a weighting factor
21



and conmbining the first inmage data and the second inmage data to form
conposite image data having an effective pixel resolution area |ess than

t he pi xelwpeswologsizon area. 12 . The nethod of claim 1l ROEAB2006/0EDEY M Ni Ng
two or nore |locations for the image sensor array conprises determning two
or nore |locations for the inage sensor array along an x-axis relative to
the target . 13 . The method of claim1l wherein determning two or nore

| ocat i ORg 0T ¢ 4135 o iHBIG IRENBOFS AT { Yy eCOHEEéséﬁdd%%%r WU t R, more

| ocations for the 1 mage sensor array along an x-axis relative to the target
based orl&tie t@eSPFRACYS KEIPPESEE LITRAF &éd: 14 . The nmethod of claim 11

wher ei n det ergi ni 'ﬁﬁetxﬂ&mfd r&r elhomali OfsefOm (AL ABEE SBRASPIrAl I ay
conprises determnin re locations for the inm sensor array
al ong a 72285 Z‘aF@I 3’E“i9vt’eh€t ogeﬂ? arget fed b He C&E‘EPgéHe VA SIS
resobut |dm|taa$1aalhgn@]h| Off eaft izreayli Kel OE@éd>DItloh5arEb61€E*s he]daxofth‘el aim 11
wher ei n co |nr|eré§ J?lfl'éée |mang$ ds%ta the second atatoform
Conposi e |mage at'a favih HESE \?é’p xef Fef fL%ilfl F%c T*ess than

t he pi xéiaaeésohutherfnarsealooapwsw@@leysagonadm@mqng fact or when
combining the-fir I; e d the
conposite i ng7e d%tlalm & %eg%%? l%illﬂ fs§gig§nﬁmfllo%a%eer%}aﬁ% nbi n| ng t he
first i 1&gt9naﬁ@aﬁﬁed§ééoﬁélﬂﬁa@e FRit ar P ¥ HTHATC OHRSE t @SR9Rige dat a
haviog @I@H@&Eggh@ve p| xel resol ution area |l ess than the pixel resolution
area conpri ses Epl yi ng ht i ng factor based on the first_location and
the second | 8cdtiteh. t2 9etAf’1m FRge* EDNPBEFER ohe SR f“d?aggeen‘eafta?tl ng high
r esol ut icdn ai MEGGe tlat worl BinNgmage O¥ertsR80autrhPnat NAGEL :3eNd@icat@bRE i Sing: a
first target |ggggnga\t§r stemm I ec IVI nglstrer%ge dgt%rtl)f iatmattaé g&t from an

i mge sensor "array at a |rth At i"6n;°Y8 S€cond t arget g4t a system
recei vi 9§ i fage t@a@&toffltdﬁe thegeltmafgleonwrmon nayeazersor aam@@pmit a second
| ocati 0 pcaRd AN, @3 conbi nation system conbining the first image data and
the second i nage data to form conposite i mage data having an effective

pi xel resol uBPEn?af@iPieddopharstaR pPuinings shat fohshr E8299 832he system
of cl ai mﬁa? 1 t RekofeNiaSkeN0dath | FBJEFSONS 0bmBdsBYe | agakonast em
determ Q,g the fi rig | ocation d the_second Iocatjtﬁen b?jed on desired

pi xel r 888G G aPERCCHY® TREFSYsCERCOFEPAI AFE? 17 The P88nprtSi ng an

i mage sensel aesalutiggakirea.system determning the first |location and the
second | ocat hﬁ. bﬂ§eds eﬂe%krﬁﬂaﬂlxﬂ FEI9W 'c% £§ﬁ% 20 EKL} GreSystem of
claim 17 further i sl I mage sensor array loca Jon SAS

det er m ﬁneﬁgorherrws@ow@am (ﬂYSé;@d\ desesniphag | ele%ltferﬁtba%%la@mref fective

pi xel reasal WHONsHERE location based on desired pixel resolution
area.

19. The system of claim 17 further comprising an image

25 sensor array location system determining the first location

and the second location based on desired pixel resolution
area.

20. The system of claim 17 further comprising an image

sensor array location system determining the first location

30 and the second location based on effective pixel resolution

area.
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