PREDI CTI VE GEO- TEMPORAL ADVERTI SEMENT TARCGETI NG BACKGROUND [ 0001] Mobil e
communi cati ons devices and nobil e nmedia devices are quickly becom ng
popul ar aworrgroossaner s worl dwi de. As the popul arity of poohiSc@osesrvzes

i ncreases, do does the potential for targeting advertising content to users
based on information that can be | earned about a user's nobil e device. For

i nstance, information about the |ocation of a nobile device can often be

obt ai ned and adPREDISITIYE GHO-AEMPORAL ADVBRESENEINT TAKGVEING t 0 t hat
| ocation can be targeted to a user of the nobile device. SUMVARY [ 0002]

Enbodi nents of the invention are fi he clains below, not this
- lew of PRRGRADA Cnvent i

summary. A high-level overview of of the invention are provided

here for reas rOV|de an verV|e di.sc| osure. In a
frree o1 iEPay oo Maphe eBhiakgds it i Mobi atRedTier FmaUsRbYi des
a nmethod of targeting advertising content to a user of a nobile device
based on Ysee@ingt pepudps\aneeng ewbiners. wordwisdee ndd dherbppulatityeofmphidel devietsudes
collecting time-stanped device | ocation data associated with the nobile
devi cé. Thecakas,ade alveheahe glotatik doatagetdigngditeotiangl ycoatehc &b lugerdpotatdainl e
sanpl e design. An enbodi nent of the nethod includes updating a dynam c

geo- t enpahfrmaBsiethat bal bé GRERIEMOE! §@dert LhBBIA@UcWas. aFasEe@had, effowhitont he
device. Using the geo-tenporal nodel, a device |ocation can be predicted

for a s p?%bﬁﬂ 6€ 18dallBy 8?5 'nR)% '&9v1@9¥'8{ 6&&%@%‘&%8@&1@%&? s‘?@t @dﬂtéﬁ@ﬁﬁﬂ iOn the

predi cted | ocation. ecte advertlsenents are provide

devi ce, and c n, be con to be se to the,user ri.ng the
Soeet 11 odefeR BRI SaR HEIPehBn e B BREHTD At REnE PRI R or Ton. ¢ he
sanpl e desi gn and geo-tenporal nodel can by dynamically updated to result

in noreaccurate nodeling and predicting, while m nimzing processing
burdens and network SUMMARY

10  [0002] Embodiments of the invention are defined by the claims below, not this
summary. A high-level overview of embodiments of the invention are provided here for
that reason, to provide an overview of the disclosure.

[0003] In a first illustrative aspect, a set of computer-useable instructions provides
a method of targeting advertising content to a user of a mobile device based on predicted

15  device location. In an embodiment, the method includes collecting time-stamped device
location data associated with the mobile device. The data can be collected according to a
dynamically updateable sample design. An embodiment of the method includes updating
a dynamic geo-temporal model that represents geo-temporal data associated with the
device. Using the geo-temporal model, a device location can be predicted for a specified

20  time period and advertisements can be selected based on the predicted location. Selected
advertisements are provided to the mobile device, and can be configured to be presented to
the user during the specified time period. In further embodiments of the present invention,

the sample design and geo-temporal model can by dynamically updated to result in more



bandw dt h usage. [0004] In a second aspect, a set of conputer-useable
instructions provides a nethod of targeting advertising content to a user
of a nobiwe demizesbased on predicted device | ocati on amrdTarSeavosEd2 user
interaction with the device during a specified tine period. Using a

geo-tenporal nodel, . instances of user interaction can he predicted for a
speci fi edFiHE peArling andh oG YD 5t TIHE B iTRe o durdeah Rl sihser
predicted for the specified time period. Based on the prediction,
advert i sdnpfvilticusagbe sel ected and provided to the nobile device. In

enbodi ments of the present invention, advertisenents can be cached on the
nmobi | e dgo0@4 for flatarsecqrdesgnrtiatd eet bH campser-usdaBRO Tistrictidnleproeitbodi ment s
of the present invention include providing a script or other executable

sof t war e figded f te@%étth@ AR BitlsRigt@ntse td QTusbeHL Hidbde ldeeicatbueddt oS grtkeddur i ng
a specified tine. her enbodinments include updating the sanpl e schene

pec L het t de updating the sample sch
Firt ner  aitis: enbRal PReflR SR ERA TP T 8RS AR et imect ea

I nvention I nc

ti me-stanped,device | ocation data.f.or, a certain amount of .tinme, .then

i Soar d M6 UHHG: 6> B Go-oRAlies Gheae TEELPo At b RGeS B dat a
can be based upon efficiency and accuracy associated with the sanpl e design
and geo- teAPEEGHMeoRREI9dn g Th frsatien gf thenwopie deyiee Pﬁ%/éh‘?it@nl?femeéggf the
DESCRI PTI ON OF THE SEVERAL VI EWS OF THE DRAW NGS [0006] Il lustrative

enbodi mempscitiéd ttivec presdnt Bisad ent ilen prdestides edvdresticntsdednabt sokecod anidt h
reference to the attached drawi ng figures, which are incorporated by

ref erencerodded o tednaiRr @vite. [18QGHodhénts &f ihe pRedthoiketlichy haveredwnng an
exenpl ary conputing device in accordance with an enbodi nent of the present

i nvenjy onsaf $AQEIhel b thZmbbil@d )i Qckr iR REGRRARYM R &3r.exenpl ary network

envi ronment
[0005] Further embodiments of the present invention include providing a script or
other executable software module to the mobile device for rendering the advertisement
during a specified time. Other embodiments include updating the sample scheme
periodically and updating the geo-temporal model periodically. Still further embodiments
15  of the present invention include maintaining collected time-stamped device location data
for a certain amount of time, then discarding old data to make room for new data.

Decisions to discard data can be based upon efficiency and accuracy associated with the

sample design and geo-temporal modeling aspects of the present invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

20  [0006] Illustrative embodiments of the present invention are described in detail
below with reference to the attached drawing figures, which are incorporated by reference
herein and wherein:

[0007] FIG. 1 is a block diagram showing an exemplary computing device in

accordance with an embodiment of the present invention;



suitable for inplenmenting an enbodi nent of the present invention; [0009]
FIG 3 is a block diagram show ng an exenplary conputing system suitable
for inpl ewerrvimgern enbodi nent of the present inventi onPCrAB2@P/OF7@ 4 is a
schemati c di agram showi ng an exenpl ary adverti senent targeting process in

accor danc i.th an di rent of the present invention; [0011] FIG 5 is
f1ow di adﬁg(m]shovw r@&?‘?% 19+ (lackad PgEThstoNGHE o LAY H&L‘ﬁﬂillfeﬁl'QVﬁrgéﬁﬁﬁtt to a
user of a nobile conmuni cations device in accordance with an enbodi nent of
t he presenitablej@rimpiamentiop ap pmppdmogt pisthe pesertnntangandi agr am showi ng an
illustrative method of targeting advertisenent to a user of a nobile
comuni cd00@fis devild&. i h iacc biadindiegmant Bhawing o dixomptarpfcotipatipg esystetn
invention; and [0013] FIG 7 is another flow diagram showi ng an

i 11 ust r atgyitgplaRs RG] Phential a8 tmbOdidyest the prasait ihvendontser of a nobile
conmmuni cations device in accordance with an enbodi nent of the present

i nventi o TAI LE PTI 1 I 0, r i ntion
provi Se g{/)gt ns an?lggt ods’ fsgrl\ént[:lagggé%agﬁgp%ﬁ\b/er |§Iénéexnet ?%rg %@%ﬁ%e@?ﬁﬁobi | e

icatl devi bi | di ' based edi cted devi
[ ocat | ond BBITSHEETHI b P pRFh dBSTONRENY 8 YRR AV BRsT ng content to

users of nobil e devices, understandi ng where a custoner spends_ nost . of
their ti OB wher &l0ned dbsiemrediapem Shevipet an hlusiratiye pmethod uoh targsting can
enable nore relevant targeting of advertising content, and thus a higher
pr obabi | iadyentibemerd| foz b nepew alf Lee thiotoln cdremaniverdnssigwce At eoeatidangkywith an
enbodi nents of the present invention provide for predicting |locations of a
user at pafodattmnof thepsseandvémiopet i ng advertising content to the
10 [0012] FIG. 6 is another flow diagram showing an illustrative method of targeting

advertisement to a user of a mobile communications device in accordance with an

embodiment of the present invention; and

[0013] FIG. 7 is another flow diagram showing an illustrative method of targeting

advertisement to a user of a mobile communications device in accordance with an

15  embodiment of the present invention.

DETAILED DESCRIPTION

[0014] Embodiments of the present invention provide systems and methods for
targeting advertisements to users of mobile communications devices or mobile media
devices based on predicted device locations for specified time periods. When targeting
20  advertising content to users of mobile devices, understanding where a customer spends
most of their time or where the customer is likely to be at a particular time can enable
more relevant targeting of advertising content, and thus a higher probability of realizing
value from the advertising. Accordingly, embodiments of the present invention provide
for predicting locations of a user at particular times and targeting advertising content to the
25  user based on the predicted locations. Information about the locations of a mobile device

3



user based on the predicted |ocations. Information about the |ocations of a
nobi | e deviceat different tinmes and on different days is coll ected over
sonme periwo 20fo/36328. The nunber of tinmes that device | oeariuseomniasmat i on
is connected, and the time periods during which it is collected, can be

specified a dynam cal | y. updat eabl e sanpl e desi gn. .The_.sanp desj gn,

whi ch carft gﬁff%aitweé@na on iR RS %ﬁs&% RS0 p@’am51 att@g .LF e BHAE on,
can be referenced to determ ne exactly when information should be

col | ect ecdf timesdhati degice deestion anformatones icomndctede and Biettee perings idufing Nddhon can
be anal yzed to create a mathematical nodel of device |ocation information
at diff erientcollicoed, dandte spacifibé by siedynhmiqutlgdipdatchlde atmplesiesiznt Adersainplee
device during specified tinme periods. That mathematical nodel is referred

to herei rde@x?n,awflﬁ_ﬁ(%aﬁ sERRIdMicdU@hanceVit Glefibdsetdlibhied fiFsimdtiaat cdne model
i ncl udes informati on about device location ("geo") at particular tines

(" temgor gl felencb PRl dderbTROM gmeﬂfinﬁ)ﬁﬁ tﬁﬁlesﬁﬁnlh He%ﬁ@étéc?”Ak Hﬁib@ﬁc{uﬂﬁl .
col I ection of ot her types of data as wel 1o such as, tor exanple, information
about when.a user.interacts with a nobile devic how | ong, a user spends
"nteract i R RAGAT & BT EE edlednipfarhel PREFET osRG “dUanRIRG BRbFnge
space on the nobile device, and the like. This and other jinformtiqgn can be
i ncor por &fégvicalasationindenriisaet didicrepbimes thet pandheotred thregick pcatiqnyof the
capability of the nodel, as well as to provide additional context for

consi der ahdlole dhece delimr spavtficaldirect pesiodsy cldnat emathaneatisrbwiodel tsorederusieto.  As
information is collected over tinme, the nmathematical nodel may be

dynami calleycit pdah ethebaciiporal andilel, andhipkriedpas i the rieats ehat tthe aeduliriaclyidef t he
nodel . Additionally, enbodinments of the invention include nechani sns for

dynamnipcal ih i rReat 45da: bgcSBERI0R (dg‘e'i)i”%‘t-paﬁ%cuild?ft&{éﬁﬁi‘t'bﬁﬁ_oﬂa?f).c0' | ected over
time, the sanple design can be evaluated to determne if i't, based on the

I T e T
dynam ¢ uo‘%%%%ai arg%ve?lf su%ﬁgglfoer g{%rsnipgeT ?nffor%rlat{:o?ll albggttvivl?e agl?s%}r ﬁ{gggét?lwith a mobile
device, how long a user spends interacting with a mobile device, whether there is any

available storage space on the mobile device, and the like. This and other information can

15  be incorporated into the mathematical model to improve the predictive capability of the
model, as well as to provide additional context for consideration when selecting

advertising content to provide to a user. As information is collected over time, the
mathematical model may be dynamically updated to maintain, and perhaps increase, the

accuracy of the model. Additionally, embodiments of the invention include mechanisms

20  for dynamically updating the sample design. As information is collected over time, the
sample design can be evaluated to determine if it, based on the collected information and

robustness of the geo-temporal model, can be improved to provide a more useful sample

of information. By enabling dynamic updating of sample designs for collecting geo-

temporal data as well as dynamic updating of geo-temporal models used for generating



data as well as dynam c updating of geo-tenporal nodels used for

gener ati ngpredi ctions, enbodi nents of the present invention facilitate the
ef fi ci entwandiascizsat e targeti ng of adverti senents to uPeraIsedoonsdyct e
comuni cati ons devices. [0016] Throughout the description of the present

i nvention, several acronyns d shorthand notations are_used tq aid the
under st ariFHELYH: € 9%%%@@& BIeS 1Y SRtiNG elifate thes SEETe é’&gsaf%rém and

servi ces. These acronyns and shorthand notations are intended to help
provi de dargetrgohasvisidemery taoscesarrelilsommguni¢psiongidadcasx pr essed herein and
are not neant to limt the scope of the present invention. [0017] The

i nventi orf06ks] be deBuoudhedt the debaipgienarfahe pendne xtvenfio oepertlescremohes ard

machi ne-useabl e i nstructions, including conputer-executable instructions

such as phegha doReidns src RRH Q) aidXBE UhRIstBidify 6PERIMIEEREPtO HBRIinIIBER HIRE,
such as a personal data assistant or other handhel d device. Generally,

Program mogidl £y &ﬂfég‘#gh&‘ger@ﬁ% i '@ﬁ%e a@fo‘ﬁ?ﬁg%‘ﬁd sH@Jt&%H%ot&BHPE&%{eﬁde&j fa

structures, etc., er to code that pe rm partlcul ar tasks or 1 nplenent

ticul bst t data t T [ ti b ti,ced.i i et
of syst entelDREY i fiokane FBF o Hor RNl TR e P ERind i Mndl T 1Y

el ectroni cs, general purpose conputers, nore specialty conputing devices,
and the Imokacantia KBRS Hrdle pIcsHt Beepiotet i ced in distributed conputing
envi ronnments where tasks are perfornmed by renote-processing devices that
are |inkd@0tHr ough Ehecoveniion ey endeserebadon khe §@01:8 co@oxmmitcomputsadadd er nedi a
i ncl ude both volatile and nonvol atil e nedia, renovable and nonrenovabl e

medi a, andachiietesephlatissusichsaintkdthgtdotnpayeraxdaiteiagsirudicnwistichgs @ograsar i ous
ot her network devices. By way of exanple, and not limtation,

compuer -heAdabhenIRURRAPL it Tl SRR &h b BBKoAR ARG Gtant

technology for storing information. Exanples of stored information include

COMPUC o - SGAN Ful IS YSHLONDentA, BIOLHF HhSHacsPRLAL IRHLE Frodfhs Ot er
objects, components, data structures, etc., refer to code that perform particular tasks or
implement particular abstract data types. The invention may be practiced in a variety of
system configurations, including hand-held devices, consumer electronics, general-

15  purpose computers, more specialty computing devices, and the like. The invention may
also be practiced in distributed computing environments where tasks are performed by
remote-processing devices that are linked through a communications network.

[0018] Computer-readable media include both volatile and nonvolatile media,
removable and nonremovable media, and contemplates media readable by a database, a

20  switch, and various other network devices. By way of example, and not limitation,
computer-readable media comprise media implemented in any method or technology for
storing information.  Examples of stored information include computer-useable
instructions, data structures, program modules, and other data representations. Media

examples include, but are not limited to information-delivery media, RAM, ROM,

25  EEPROM, flash memory or other memory technology, CD-ROM, digital versatile discs



exanpl es include, but are not Iimted to information-delivery nedia, RAM
ROM EEPROM flash nenory or other nenory technol ogy, CD-ROM digital
versati | ewdi2eng36320) , hol ographi ¢ nmedi a or ot her opti calPCaituseomsssraze,
magneti c cassettes, nmagnetic tape, nagnetic di sk storage, and ot her
magneti c age devjces. These techno|.ogies can store data nonentarily,
t enpor ar i@%)oﬂolﬁg fodngdig or ?tgm@rw IEENBERIMPEBRET ASTHIGS SRETFBN Rt i n
whi ch various aspects of the present invention nmay be inplemented is
descr i bednassicBovdisk starags; and opico wiagactic yeraee dbvieesnt Ehase tesnnelggicogan sefsect s
of the present invention. Referring initially to FIG 1 in particular, an
exenpl ar Wagpaoatntaglye tewmposarifgndr feananangdlyenent i ng enbodi nents of the present
invention is shown and desi gnated generally as conputing device 100.
Conput i nqogpyi ce 100n ieieﬂ[élar@%eﬁ%iﬁ?ﬁér&i@ﬁm@ntsiﬂ twalte vaRsIRU hipetsest kiconnment
and is not intended to suggest any limtation as to the scope of use or
functisong| he | ti i houl i . i 0 be
50Ng];l }{ts Qlfﬁeltlt% hﬁ% ;%/)'3 dllél%ﬁébﬂé%‘?é(f Refesahirul eidhen %fc{egfg% i‘_ch%&’eeX §%§er&10

i nterpreted as having a ndency or requirenment ng to any one or

nmbi [ il d.. [0020 Ny deyi 0 .i ncl ud
o bus 1LOOTISL "0 TRELRyBres Al Pedt vy BN e (RENPONE SUPRLY dEiTEed: Mronor y

112, one or nbre processors 114, one or nore presentation _conponents 116,
i nput / out3tticuldr £3 cXe@plary SRETABRE SOYITQBRSHS fehiEpesnting gmbadingnts ot 8iG ve
power supply 122. Bus 110 represents what nay be one or nore busses (such
as an addwesst ipusntiodas shdywrsandotesigoatod gandralty ashengoting dayich bUYhComputuey i ous
bl ocks of FIG 1 are shown with lines for the sake of clarity, inreality,

del i neat idegicedn) aButamERMBPlcDflaSuitable $6mphRas envarddmort apEHe hoCiatdnyed tohe
| ines woul d nore accurately be gray and fuzzy. For exanple, one may

consijger stg %’s@ aky 1i3ti1a88n QTP ARE ope W8 r %u@tﬁﬁﬁlﬂy daué GRchBoPe Nefthdy/ O
conponent . so,” processors have nenory. W recogni ze that such is the

Inﬂ 32& gIslhélgla 6[?5 Ea%mﬁlﬂglgrcﬁwc% rl%b%etiﬁlt%prétg&\ a?hé’?‘x%é“gﬁf Iiep%ll((i%nc} oir %edﬁﬁre&lext
relating to any one or combination of components illustrated.

[0020] Computing device 100 includes a bus 110 that directly or indirectly couples

the following devices: memory 112, one or more processors 114, one or more

15  presentation components 116, input/output ports 118, input/output components 120, and

an illustrative power supply 122. Bus 110 represents what may be one or more busses

(such as an address bus, data bus, or combination thereof). Although the various blocks of

FIG. 1 are shown with lines for the sake of clarity, in reality, delineating various

components is not so clear, and metaphorically, the lines would more accurately be gray

20  and fuzzy. For example, one may consider a presentation component such as a display

device to be an I/O component. Also, processors have memory. We recognize that such is

the nature of the art, and reiterate that the diagram of FIG. 1 is merely illustrative of an

exemplary computing device that can be used in connection with one or more

embodiments of the present invention. Distinction is not made between such categories as



exenpl ary conputing device that can be used in connection with one or nore
enbodi nents of the present invention. Distinction is not nmade between such
cat egor i esoasivissiest ati on,” "server," "laptop,"” "hand-helCu/useanwnsq762 et c. ,
as all are contenplated within the scope of FIG 1 and reference to

"conput i devi ce..” [002 Ve 1 jneludes co er- storage rre ifain
e For m ST GRAtm | SeR oHPhBny JraT el %aﬁﬁsye Cy HL@W w@aq%m
renovabl e, nonrenovabl e, or a conbination thereof. Exenplary har dwar e

devi ces ithepaeire 0§ B1G.d- andaeterensady yeconhwitige deyiges, optical -di sc drives, etc.
Computi ng device 100 includes one or nore processors that read data from
vari ous g002k]i es sudbmasy ftPanyludds? canpltestomgp anedia Sin1260. foRnese wbhatiicon
conponent (s) 116 present data indications to a user or other device.

Exenpl ar yangroR sgnvetation ncémpgnerﬁhé hl@ﬁledQna? gk SRhRyableY n6RendPeFKEDr a
printing conponent, etc. [0022] 1/0O ports 118 allow conputing device 100 to

be | og Caéob%irga‘gilkiﬁ'ttﬁgrebf?l f’l‘f&% lgﬁvhé}%afe”&éﬁgés”&cidd? %%R?aﬁ‘@ HEndigQhaiPT® OF

whi ch " may n Ustrative cormponents i nc m cr ophohe,
tick tellite dish | d
keyboar o, 2 RS Hite L s o bR QFOE%#%%V. ce,

interactive display device, a nouse. [0023] Turning to FIG an

exenpl ar yt ﬁef%r@at%rfwmo&lﬂﬁ@ﬁﬁ ez@@eff gHeh | BRBADY g2 et &) ﬁemagnfalﬁs tIR@-
present invention is shown. Network environnment 200 includes an adverti sing
(ad) net vibedeniOn eoromeetts) prowvirdkent 2R, tahcht@nsobi b euseetasoptheR eyicone or
nore of which can facilitate targeting of advertisenents to a nunber of
mobi | e desscagtary 1 presbiabiidre clevponests 2 ledemmuundigaie Wévide, ashoakénopkntikd and
content provider 212 via nobile network 214, LAN 220, and/or network 222.
Net wapks Rhfhonddetc 220, and 222 can include any kind of suitable network
such as, for exanple, a local area network

[0022] I/0 ports 118 allow computing device 100 to be logically coupled to other
devices including I/0O components 120, some of which may be built in. Illustrative
components include a microphone, joystick, game pad, satellite dish, scanner, printer,
wireless device, keyboard, pen, voice input device, touch input device, touch-screen
15  device, interactive display device, or a mouse.
[0023] Turning to FIG. 2, an exemplary network environment 200 for
implementing embodiments of the present invention is shown. Network environment 200
includes an advertising (ad) network 210, a content provider 212, and a mobile network
214, one or more of which can facilitate targeting of advertisements to a number of mobile
20  devices 216. Mobile devices 216 communicate with ad network 210 and content provider
212 via mobile network 214, LAN 220, and/or network 222. Networks 210, 214, 220, and
222 can include any kind of suitable network such as, for example, a local area network
(LAN), a wide areca network (WAN), the Internet, a cellular network, a peer-to-peer
network, or a combination of networks. Network environment 200 is merely an example

25  of one suitable network environment and is not intended to suggest any limitation as to the



(LAN), a wide area network (WAN), the Internet, a cellular network, a
peer-to-peer network, or a conbination of networks. Network environnent 200
i s nerel ywanomsagpbe of one suitabl e network environmenPCan$2009/0562
intended to suggest any limtation as to thescope of use or functionality

of the present iJinvention. Neither. should network enviropnent 0 be

i nt er pr etSSPALThESH 19 g\!ﬁﬁﬂ évndafnﬁv BreseRq{VeRitht NefBroahaudd M Veikngl e
conponent or conbi nation of conponents illustrated therein. [0024] Mobile
devi ce 21@vearmen 2qybointrapistedrasBlavmedati dapcedppay loe rafuirgmesierelatetytocamt ent
to a user, and can include, for exanple, nobile devices that conmunicate
regul ar | ywinglé bommpdichteomeimbindtiol bf campamnes idtdtertedtbensor kK 220, 210, or 222 as
wel | as devices that communicate periodically with a network 210, 214, 220,

or 222. 119024) embodVigBint devid? lcecad et 5§ kAP oLRABLIKE deviE&0KapEble ™ pe@¥htER; such
as, for exanple, conputing device 100 descri bed above with reference to

FIG 5 %gfé&gitéi‘ga §,Qcr® %g?&iﬁe HcRudef f&P%xB’Bﬁ%,:%d)ﬂiL@VE&HéeQ nﬁaﬁ‘g&@&#«ﬁmﬁ’cﬁi’é ce

216 can in e any nu of types of no evi ces suc , tor exanple,
a cellular phone,. .a personal digital assistant (PD rt ne, |aptop
conput or RS EBRLE ArgrEiaTh o soRR e EiaNmRE 2 AT BhaRT §F el R
enbodi nents, nobil e device 216 includes a cache for storing information or
ot her corfleaises thayopgymyncaip psrpdigdihemtith aosivekded 2442280, & 2hednan
content presentation device that can comrunicate with network 210, 214,
220, and/cotbodiperanaiabnlecdavient 1pravi bera 2d@peieh dasice sudovas! derd cxauipla,
content. Exenplary nedia content presentation devices include, but are not

limted toompdtNE davsdec 1d@visesbedavibbyaabivieh freferonbt ciooFoht 1Cor podordingntoof
Rednond, Washi ngton, portable video ganmes and gane systens, and the |ike.

I'n angt hesmalrdiBhe phRBh ifv@E¥h Gl kISR 18 @n IRIMRIEAD BnIFRFBF typdevi ce
such as, for exanple, a renovable nenory unit for an XBOX; available from

M cr osof tof mobile devices such as, for example, a cellular phone, a personal digital assistant

(PDA), smartphone, laptop computer, handheld computing device, and the like.
Additionally, in embodiments, mobile device 216 includes a cache for storing information
or other content.

15  [0025] In an embodiment, mobile device 216 is a media content presentation
device that can communicate with network 210, 214, 220, and/or 222 and/or content
provider 212 such as to download media content. Exemplary media content presentation
devices include, but are not limited to, ZUNE music devices, available from Microsoft
Corporation of Redmond, Washington, portable video games and game systems, and the

20  like. In another embodiment, mobile device 216 can be a removeable memory device
such as, for example, a removable memory unit for an XBOX, available from Microsoft
Corporation of Redmond, Washington.

[0026] Content provider 212 can include a server or other computing device that
can communicate content to other devices such as, for example, mobile device 216. In

25  other embodiments, content provider 212 includes a network. Content can include, for



Cor poration of Rednond, Washi ngton. [0026] Content provider 212 can include
a server or other conputing device that can communi cate content to ot her
devi ces swohlosm3ef26r exanpl e, nobil e device 216. |n ot hecTArsbadionent s,

cont ent provider 212 includes a netmork Content can include, forexanple,
docunent s, l searc resu t l'i cations, nusic, videos, scripts,
stream ngeXPr’ElP % GREHRCEH JilEhecHE éesut YRISHIOOS THEHE, ViAot SHEDtHr BiFe 212
can provide content to a nobile device 216 by of nobi | e network 214,
net wor k 2pgltimgdiaginddlg like. Inrpangwrhodangivdd QTOV@éﬁtzé%FaIpr@\‘lldG@Pn@mQtocﬁan be
part of ad network 210, nobile network 214, or LAN 220. In other

enbodi nentshilecdmvie@n? 1 pbpwaesf 2dBil¢ actwudle 2édAdaettvod! 202, har diedcdye nihssome
illustrated in FIG 2 and described above. [0027] Conputing device 218 can

be any kidihodfm&RERYAlIcRGyEeMELE] A atbel partcFRARLEVRE 200 b cCREW @ 2t b a
network 210, 214, 220, or 222 and/or content provider 212, accordlng to

varioys i@ﬁ@z@eﬁh%éﬁ)é} ernﬁ)% &ﬁse'&)nfe n%r'awdgpﬂ i ﬂ&@qeﬁgmf&f TR eldnnts

exanpl'e, conputing device uting device conputing device
100, |IIu tra d i |ng device 218 can be, for exanple, a
per sonal ! E%EPfﬁﬁcéan%&?ﬁﬁﬁgg *°O8fput er, a not ebook conputer a tabl et
conput er, a PDA, a smartphone, a termnal and the like. [0028] In one

embodi medP02%or  exdrMRtingsleniseiZAg caebs ey bing of sompwimg deyiccshatds pamile at
home or at work. The user can connect nobil e device 216 to conputing device

218 such dfhammiragatmgnwih mmugiivoek @10 2 H, €20hoo k2 and/Gowputehinprodeler 242218
can include software, hardware, firmvare, and the |ike that can be used for
conmuni cafctotding fohvardus| @nisteiineets DEGhe pdEscaX &ivphtion. | Nn e @nthidine® tor
nobi |l e device 216 is a portable nedia player such as, for exanple, a ZUNE

gg\“ Q@ Ofex@fh pMD?boB{f%ﬁﬁé -delite VEErs %a@orﬁ?ﬁﬂfgcheﬂ?@'llé dsMpime2dbito 100,
mputi ng devi ce 218 and use an application to upload
illustrated in FIG. 1. Computing device 218 can be, for example, a personal computer
(PC), a laptop computer, a notebook computer, a tablet computer, a PDA, a smartphone, a
terminal and the like.
[0028] In one embodiment, for example, computing device 218 is a PC that a user
15  has at home or at work. The user can connect mobile device 216 to computing device 218
such that they can communicate with each other. Computing device 218 can include
software, hardware, firmware, and the like that can be used for communicating with
mobile device 216. For example, in one embodiment, mobile device 216 is a portable
media player such as, for example, a ZUNE device or an MP3 player. The user can
20  connect mobile device 216 to computing device 218 and use an application to upload
media content such as music, videos, and the like, from computing device 218 to mobile
device 216. Computing device 218 can, in some embodiments, utilize an application
programming interface (API) or an application to communicate with mobile device 216

and update files, folders, playlists, and the like that reside on mobile device 216. In other

25  embodiments, computing device 218 can facilitate communication between mobile device



medi a content such as nusic, videos, and the like, from conputing device
218 to nobile device 216. Conputing device 218 can, in sone enbodi nents,
utilize amoapplize®rsi on progranm ng interface (APlI) or amcCaskiooasi’en to
comuni cate with nobile device 216 and update files, folders, playlists,

and the |ljke that resjide o ile device 216. In other enpodi nents,.

conput i ngflge%ﬂdc%et‘m% 256 T3 200 it 2L Brcmirtakstionat wedh oY MG Y216
and network 210, 214, 220, or 222 or content provider 212. In that way,

mobi | e delevise 26 cemnetrigye icenisnt oipdatss, mggacasentneed Adyetisanents drpgn a
advertisements froma content provider 212, or other entity associated with

a net wor keotelt pididler 2P2) or othe2@Rity p&02iajed wntlamndtiverk 2ith i, 201 or 28nput i ng
device 218 is a video gane system such as, for exanple, an XBOX, avail able

from M crigepdjt Cor narabiheneRbodRASHDBShp SR EE QD8 iMMbidks calay kfterd J6cican be

a nenory device that stores user profiles, gane data, nedia content, or

ot her sconjen, a&&nl%%t arft %E@X,C iﬁﬂiéf‘gfeot(r)n tMi&@%fpr@orrmf?&aﬁo@ué?jq{edﬁfond,

conputi ng devi ces such "as "ot her Vi gane syste conput ers, nedia

pl ayers, and.the like. In a fyrther enbodi nent, c ting devi 218 can be
B Y ook, Wbttt hifuis R Be bt be i Raro R Riss ST i B s S ch
as may be available on a TVin a hotel room or other device that can
comuni c&eE- Wedk GeatsnL.or et sentontand gt @ et g cenisish e 9F dmupber of esent
i nvention, conputing device 218 can comunicate with one or nore of the

ot her el evemusing dbvuses 2lt8esich as Bther vizico Bame sy stempb.econiputeas reerho dlagrenst and
conputing device 218 can comuni cate with ad network 210 and/or content
provi der tRd Bke.eint dfithet e@bbddisnent; computipcddvicet I8 audg e a KidWN, 2 30blid metaodt her
enbodi ment, conputing device 218 can comruni cate with ad network 210,

cont gt RIEMK 4GHnidd 2 m’é@#airhﬁlagﬁiﬂéﬁ%gst&%@uw h@nAP Bk laQailBINH K TRAfH)a h&E] Ot her
network nodes not i1lustrated. [0030] According to an ermbodi nent of the

e O I2hR 50 85, L sHAPTOTEE, SRE RH R BLRN
embodiments of the present invention, computing device 218 can communicate with one
or more of the other clements illustrated in FIG. 2. For example, in an embodiment
computing device 218 can communicate with ad network 210 and/or content provider 212,

15  either directly or indirectly through a LAN 220. In another embodiment, computing
device 218 can communicate with ad network 210, content provider 212, mobile devices
216 (via mobile network 214), or other network nodes not illustrated.
[0030] According to an embodiment of the invention, data can be obtained from
mobile device 216 that provides information about the current location of mobile device

20  216. It should be appreciated by those of ordinary skill in the art that location information
about a mobile device 216 can be obtained in a number of different ways. For example, a
component of mobile network 214 (e.g., a location server, a presence server, a router, etc.)
can determine a location associated with a mobile device 216 that communicates through

mobile network 214. In some embodiments, location information is retrieved via GPS

25  technology. In other embodiments, triangulation techniques using multiple cell towers can
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216. It should be appreciated by those of ordinary skill in the art that

| ocation informati on about a nobile device 216 can be obtained in a nunber
of differwot2omwassi2sFor exanpl e, a conponent of nopbile neCcwmarsko2nd6e76Ee. 9., a
| ocation server, a presence server, a router, etc.) can det ermne a

| ocati on .assocj at ed wth mobj | e devr ce 216 that. commu tes t hr ough
mobi | e ndtowBtR P14CIeIMiNg (Huiceni96Hidhe QMo At ?Ibﬁuliﬂrﬁro? TGRS SHRHR eved
via GPS technol ogy. In other enbodinents, triangulation techniques using
mul ti pl e leedtingt soRmgues sewpeba witilizedo tad determing elogrtipnc mforanasion gwsacitest meth on.
In further enbodi nents, satellite |ocating techniques can be utilized to
det er m nemélmkzati¢vace Qm.orMabil@rmembdlat eth providenddbiidee latetiorc énfadhatiokbiol | e
network 214 can provide device location information to entities outside of

nobi | e neinvibEkowrddide SERBLASnctivOrk BraduRh 8s, face BTN l nddidrk N8O WMefworR222, LAN
220, conputing device 218, content provider 21 or nobile devices 216.

[0031k 11 2R ﬁﬁb%%égi‘tﬁﬂg dcfRbb € cgﬁt\éhﬁfro%%@r ne bf’ﬂl%ﬁﬂé g&hoQlqgy for

determnlnglts n or ascertal ng In of mat 1 on assomated withits

I le d f
another A0y, or HABCRAPORC T YO BT ERAT  Euee Lren ool B ROBT ey ce

216. In a further enbodi nent, when a nohile device 216 conmuni cat es wth
anot her dbviceaionnihascertaiaipe defopmationsasseaiaied gyt ithiaastipne Metly dryice 216

i nformation such as addressing information, presence information, and the

| i ke. Forcaetamylogymumcaierthatmiforiation to ansiShdrentiey breno?is cogly decdnieve that
associated with an internet protocol (IP) address, a MAC address, a network
port, or dany flotimebilefdeeideer1d yiesa Girtladdhasdimehtowhen cahiobye i defzenBld on.

| P addresses, MAC addresses, and others can be analyzed to ascertain

| nf orjgat 'd%ﬂnﬁt?ﬁéﬂtest fgh! Qﬁﬁﬁérod[bvme RYileddsed 86 gg—@ssolcfhte':cp%theﬂf@ﬁﬁlfyﬁ?gm S,

mobi | e device 216 can utilize an address associated wth a conputing devr ce

218, an '§‘B'rm Wnalaﬁ&%sstug% ullfohﬁano%‘) @&Qh&eaﬂff?&?atﬁ%“ aRE (PR “ffk%‘rjﬁrgﬁ

det ect, recor 5ence in
and ot her tXlB

1n one embodiment mobile device 216 can become associated with an internet
protocol (IP) address, a MAC address, a network port, or any number of other types of
addressing or locating information. IP addresses, MAC addresses, and others can be

15  analyzed to ascertain information about the location of mobile device 216. In some
embodiments, mobile device 216 can utilize an address associated with a computing
device 218, an ISP, a LAN 220, and the like. Communications can be monitored to detect,
record, and analyze addressing information, presence information, and other types of
information relevant to location information of mobile device 216.

20  [0032] With continued reference to FIG. 2, ad network 210 includes ad source 224,
ad server 226 and geo-temporal ad server 228. In an embodiment of the present invention,
ad network 210 includes components, servers, modules, or other technology that facilitates
the delivery and/or presentation of advertisements to various destinations such as, for
example, mobile devices 216, computing device 218 and content provider 212. Ad

25  network 210 is merely an example of one suitable advertising network environment and is

11



information relevant to | ocation information of nobile device 216. [0032]
Wth continued reference to FIG 2, ad network 210 includes ad source 224,
ad serverwD2610an3652§eo-t enporal ad server 228. | n an enbedirmseadnseohe
present invention, ad network 210 includes conponents, servers, nodul es, or
ot her technoIOQ% that facilitates the q§liver and/?r greient i on of
adver ti sifbHteded 1 shgestiany dupifationas iy the seppcadf use oF fue Ky ohPsinreschlevi ces
216, conmputing device 218 and content provider 212. Ad network 210 is

merel y arnesgdinpl eNgthep seowd iad gishworddAdr be gitergratest sohkviesh iy dapasdenener i snot
intended to suggest any limtation as to the scope of use or functionality
of the prregqerdmdnnveated an.anfeditidgie rcosipodnd cacconetinwiok Elébnymnients atlpsteteid as
havi ng any dependency or requirenent related to any single conmponent or
conbi nat ithgredf conponents illustrated therein. [0033] Ad source 224, ad
server 226, and geo-tenporal targeting server 228 can be inplenented on any

nunber; of es of I i I i - of ad
sourcg 2 2§xﬁd serJ@?ggg%%ﬂ%%ggé%gsﬁgﬁ%%%g§§¥§?§§??%EQ%gIJ%ﬁwgg céﬁﬁ%e

i mpl enent.ed, on onmput i ng .devi.ce such as conputin evice 100.illustrated
VG R B AR 46 T oo PR el 1R crliitgent Tl or al
targeting server 228 are each inplenented on a separate nmachine, In other
embodi merfX8mpleg 28 gQpEE 22 ad S9reE A8y apd geoAHAPlolf EHHE rSETVEE 228 et Rf
server 228 are inplenented on a single machine or a distributed processing
syst em usimptensanesk el a icampnitah deateshotrees iompsiting dewic WP hidrstrated odiFhent
conbi nati ons of the conponents 224, 226, and 228 can be inpl enented on any

nunber oflnrmacdmwibmentdadicoateRdgy ddoscany 226vhed ged-tevidoral UisrgeOmb bdrasr 28S .
[ 0034] The conponents of ad network 210 are also scalable. That is, in

enbodignents @ fhiRcRERSEBh o RSAtd ARchitNeNE ofRR clBoNiRfokisNGd RAFBEDS4 0fd
conponents. For instance, in one enbodi ment, ad network 210 includes one of
each of as@m%?ﬂﬁ&%na %éo-té%gporal targeting server 228 are implemented on a single machine or

a distributed processing system using several interconnected machines. In a further

embodiment, combinations of the components 224, 226, and 228 can be implemented on

any number of machines and according to any number of various combinations.

15  [0034] The components of ad network 210 are also scalable. That is, in
embodiments of the present invention, there can be varying numbers of components. For
instance, in one embodiment, ad network 210 includes one of cach of ad source 224, ad
server 226, and geo-temporal targeting server 228. In another embodiment, ad network
210 can include only one or two of the components 224, 226 and 228. In a further

20  embodiment, ad source 224, ad server 226, and/or geo-temporal targeting server 228 can
be maintained outside of ad network 210. Any number of configurations that provide geo-
temporal targeting capabilities as described below can be suitable for implementing
embodiments of the present invention.

[0035] Ad source 224 provides advertisements for presentation to users of mobile

25  devices 216. In an embodiment, ad source 224 is a content server that has associated

12



server 226, and geo-tenporal targeting server 228. In another enbodi nent,
ad network 210 can include only one or two of the conmponents 224, 226 and
228. |1 n awbuntdmsss2enbodi ment, ad source 224, ad server PE®/USad/066762

geo-tenporal targeting server 228 can be maintai ned outside of ad network

210. Any nunber _of_ configurations that provide gepte ral targetin

capabi | i (HUE2 22 dBE PO HFBIFREH bend aht &gpe%@#eﬁﬁg@etﬁeﬁﬁeﬂ@eme%&
enbodi ments of the present invention. [0035] Ad source 224fprpvides

adverti sdn@nmstignogbopt advsrisgiicnts, metadalar devite logation dagevsce exina gifomyptign,
enbodi ment, ad source 224 is a content server that has associ at edst or age
225 for sindrthadikadviardn sebeditent, addoome 24sani ec h wdevet,i cokgutiog device, or
advertisenments, information about advertisenents, netadata, device |ocation

dat a, usepftRaff mb8ulenthar dmtirevide aBgertifi@ndntKer 1Ay RradBRREMERE e aadolsiRUr Ce
224 can be a server, conputing device, or software nodule that can provide

adver & Sedé%%%@.r Th E&%é%i%%n%gﬁ%é%g@%@gﬁlﬁ%ﬁ Bed JIRHY {iC%HQME&§ss8&§t§dV'\\xAH%hh .

enbodi nment's, source onputi ng Vi assocl ate

t hat d ' ts. | th nbodi t 224
R T e s I e e LS

adverti senents that are associated with and recei ved from vari ous

ori gi nat iS8EycEnht cat  coflects Harintaing eandp Bredega twmbersa of Hdlvediseraents dhatc 4i¢ pe
designed to operate within various business nodels, purchasing schenes, and
the |ike.asf®@0R88]| with aad reedyoddi fremt varmds sogmesng 2dtitigsc| It dbeuld thorapgeec@®l | n
one enbodi nent, storage 225 can support an advertisenent (ad) database 227.
| n ot her teat@dionRR224 caflbedtsigasietotopdataatim waioub budsso ticitBopwichdyirgd
server 226, geo-tenporal targeting server 228, or another conponent of ad
net wapk ZiR.RQt aid fhEgikkated in FIG 2. Ad database 227 can be maintained on
a single device, or can be distributed across several devices such as, for

Instance, gpgan | ML eaRNLabifmheht Y &9 293t ARARE 244k oAt fPA5E
embodiment, storage 225 can support an advertisement (ad) database 227. In other
embodiments, advertisement database can be associated with ad server 226, geo-temporal
targeting server 228, or another component of ad network 210 not illustrated in FIG. 2.

15  Ad database 227 can be maintained on a single device, or can be distributed across several
devices such as, for instance, in an implementation in which ad database 227 is a database
cluster. Ad database 227 can be structured according to a variety of techniques and is
configured to be searchable. For example, in one embodiment, ad database 227 includes a
table. In another embodiment, ad database 227 is a relational database that includes

20  advertisement identifiers that identify advertisements stored in storage 225 as well as data
associated with wvarious attributes corresponding to the advertisement identifiers.
Advertisement identifiers can include dynamically generated identification codes,
hyperlinks, URLS, or other addressing or identifying information. In one embodiment, an

attribute or attributes can represent information that indicates a geographical region

13



cluster. Ad database 227 can be structured according to a variety of

techni ques and is configured to be searchable. For exanple, in one

enbodi mrerwQ 2ath/idei2abase 227 includes a table. |n anot hepCemdsoaomests? ad
dat abase 227 is a rel ational database that includes advertisenent
identifiers th entify advertisenents stored  in storage 9.as we

dat a asso‘?ﬁli‘eé?légltl?/\ﬁ“f THSEPeBLROTEE PR stﬁ%EﬁSP%lé‘BS VoS4 Hﬁena&%%hw mont

identifiers. Advertisenent identifiers can include dynam cally generated

i denti fi dstnrewnieddes, hyperlinks, URLs, or other addressing or identifying
information. In one enbodi nent, an attribute or attributes can represent

i nf or mat i[0637T]hat | rithrciastescea igemge@pddioaht, raagadrwisemenn ptadvedeadwel tas seirent
corresponding to the associ ated advertisenent identifier should be

present edioufc@?34 ]calfgéec[f?%)bﬁﬁﬁﬁr ]gbdgr@ghlwm@gibﬂmtwm@ﬂa@@h/ﬁfomcswﬁ@&en@édovI der
such as ad source 224 can specity particular geographlcal regi ons in which

an adsshayl,q,she ﬂ{a?%g 1?;9 (ﬁna]?e ue?l%% shR@kichRHo éa‘?{ g,mt ﬁan AveRf@nent

sandwi ch shop can speci ‘an a vertlsene ereto |s

pr esent ed when t users W t hin a c taln di st ance the

P hene ™ o ek HBRC R SRRt O ERLS of6E o bt ol gt 3NES At Mebment
shoul d be played to users in the sane town, to users on the same Clt

bl ock, rﬁlf}OP hdn |apRder pobadmeng dos shapgmight éﬁ%ﬁlﬁeﬁlate%ﬂvm@mmﬁcﬁh%hdabfase
227 can include scripts, APls, or other software nodules that facilitate
presentauﬂ@wddéuamwéwﬁmsgn@NWGLﬂnwmsensmcﬁmnobﬂybdedeéba@mﬁ. For

i nstance, in an enbodi nent, advertisenents can be cached on a nobil e device

216 for |[a038] presendcatdion.to BAsthad ¢abbdisengndd dambdsed20d@nainthde aeripkher
i ndication to pronpt nobile device 216 to present the advertisement at a

par tijgul afpisi BEotREr HPRrE BRIARS Whidt %ﬁta&f presdd@ltioh Gl AV e@Y&Mnts IR of
embodi nent, an advertisenent can be configured to be presented when a user

i nter act g uiit N ;0B b @ FIEYERC RS oh LnfboBRRLH CHh i SRR ARPbE Aot 89haM

mobile device 216 for later presentation. The advertisement can include a tag or other
indication to prompt mobile device 216 to present the advertisement at a particular time or
upon the occurrence of a particular event. In an embodiment, an advertisement can be
15  configured to be presented when a user interacts with a mobile device 216 in a particular
geographical region.
[0039] According to one embodiment, a script can be cached on mobile device 216
such that, upon the satisfaction of a specified condition, the script can access the cached
advertisement and cause it to be presented to the user. Specified conditions can include,
20  for example, the occurrence of a specified time period, a user-interaction with mobile
device 216, and the like. In another embodiment, the script can access, or cause mobile
device 216 to access, the advertisement from a remote location such as, for example, ad
source 224, ad server 226, or geo-temporal targeting server 228. According to another

embodiment, an API can be cached on the mobile device 216 or maintained on an ad

14



[ 0039] According to one enbodi nent, a script can be cached on nobile device
216 such that, upon the satisfaction of a specified condition, the script
can acceswothw/se2hed adverti senment and cause it to be pPCEAS200454762t he
user. Specified conditions can include, for exanple, the occurrence of a

specified ti eriod, user-interactjion wth nobile device 216 nd the
"Tke. | n DSRUITREPTBRBEH HHAuch 140 ubet m?aeaﬂna Eég%c}%‘*d’r e, Ao By ce
216 to access, the advertisenent froma renote |ocation such as, for

exanpl e, bedneeked e fapfliate gressetpierr ofthe adwrtisgggnt. enpor al  targeti ng server
228. According to anot her enbodi nent, an APl can be cached on the nobile

devi ce 21/0040] mai nt/&d decibase 207 aen eiawobk cadignosiett staikOinseratatibh aksosposd
satisfaction of a specified condition, the APl can be invoked to facilitate

pr esent aty g vefiodsh§pas ¥ £ hliv Gants. [ @P4RlioRdeHBsBReRE, SZh RAFsthatiBY e
configured to store information associated with various types of

adver i1 SEERNAS -wilHbuY FihliHSn SSROG HBR ﬁnaﬁ?h&%ﬁt b AVPEITRICh QN o IBYr hRGL HhlSoc

without I'imtadtion, one or nore unapparent advertisenents, one or nore

i mage agéﬁftiseneqts one or_nore girus/cleanin /marniq adverti senents,
one or SOHSEPH Y Tl TR SFET SERBIESV A RRG HTPLRF SN BFC BLISIITS AT
identities and the like. In sonme enbodi nents, ad database 227 is configured

to be sedfedbaph advgtisepats radypitiscragndion pullivber ephtiggeands thectiky flgrsome

presentation, as nore fully described bel ow. [0041] It will be understood
and appr emitadederty thodatalphe 02200 nargondigiited o techecarhablchdbr tdne ionf moreat i on
stored in ad database 227 may be configurable and may include any

i nf or mat i dRNcrtigtrasanio Boschidtcddvepreschedtidn] as horctfiy dedckibetpbelow) ustrated as a
si ngl e, independent conmponent, ad database 227 may, in fact, be a plurality

of dababgpes) for ipSLRBERdEsHRHANBSHpRICHIIEEy HRE b SRENAT M FhthEBY:
reside on a conputing device associated with tthe ad source 224 or the ad

o 23R OB TRA 2 A FOER R s A nct0R B
information relevant to an advertisement. Further, though illustrated as a single,
independent component, ad database 227 may, in fact, be a plurality of databases, for
instance, a database cluster, portions of which may reside on a computing device

15  associated with the ad source 224 or the ad server 226, the geo-temporal ad server 228,
mobile device 216, another external computing device (not shown), and/or any
combination thereof.

[0042] With continued reference to FIG. 2, ad network 210 includes an ad server
226. As indicated above, in some embodiments, ad server 226 can be implemented on the

20  same machine as ad source 224 and/or geo-temporal targeting server 228. In other
embodiments, ad server 226 can be implemented independently of other components of ad
network 210. Ad server 226 can be any type of server, software module, computing
device or the like that is capable of communicating with other devices. Ad server 226

provides advertisements or links to advertisements to other devices such as mobile devices

25 216, content provider 212, computing device 218, and others. In some embodiments,

15



conbi nation thereof. [0042] Wth continued reference to FIG 2, ad network
210 includes an ad server 226. As indicated above, in sone enbodi nents, ad
server 2280can/i3es2snpl enented on the same machi ne as adPsoarse@9dveand/ or

geo-tenporal targeting server 228. |In other enbodinents, ad server 226 can

be i npl enent ed i ndependently of other conpopents of ad petwork 210. Ad
server 2?§V?:%Eﬁef8?éﬁ%1ﬁgfﬂ{<\?3@1%fﬁl 8Py BICr BT Mafeaerprsdo Bt aﬁemweh&) #&6tce or
the like that is capable of conmmunicating with other devices. Ad server 226
provi des vy eftes, siafpsmetomnr databages, tandathge ke sefdntsvaro2t ser felifateiseiuch as
nobi | e devi ces 216, content provider 212, conputing device 218, and ot hers.
I n sone entecdtioentish alwer ddveaivemtsts i byc kesdbidpy pefetenodss noappotghypdryigestoof
references that allow a user to access web sites, infornmation, databases,

and the ldd4Rssefd rét@i"eVi‘ﬁF #ebsiedn séActihg tRhRnUSBRd IrBARFAEt bdhifentd t in t PaRe
advertisenments by resolving references, mappi ng hyperlinks to addresses,

retrievi i fes J C . i : .
b e RE b SAG e RS FRbvia GO AR (e O e Foperk e SRS
reporting useg inttrac%ipn with content. [0043] Ad server 226 can include
storage 29§7¢ P%P&E&OE 8%can include, for exanple, an ad database 227, a
cache for tenporarilg storing adverti senents _and ot her content before
provi di nd94H adverdd sewen 220 38/ Brluge HErago AL dnt SteEEE sds cam i lidse for ke,
Additionally, in sone enbodinents, ad server 226 is integrated wth ad
sour ce 224amble, eh hdr dasstaec 23BNt sachadios éenrpara2iyestorsng adeyismedtswindhother
geo-tenporal targeting server 228. According to another enbodi nent, ad

server 2Zpneanbbere providing et idvcriBericits @eel e rahtchatgaidrs)gndnheikat i on
from geo-tenporal targeting server 228, and use that information to sel ect

appr apr i ak &iBCHAEINT IS RIBONESbodimeaR, SIRAYLIEIY is Rt oBREY Rhith2R0sARREI AL e, a
searchabl e I ndex of the advertisenents and rel atéd data stored in ad

dat abase other embodiments, ad server 226 is integrated with geo-temporal targeting server 228.

According to another embodiment, ad server 226 can be configured to receive geo-
temporal targeting information from geo-temporal targeting server 228, and use that
information to select appropriate advertisements. In an embodiment, ad server 226
15  generates a searchable index of the advertisements and related data stored in ad database
227, which may be implemented on ad source 224, ad server 226, or geo-temporal
targeting server 228.
[0044] The index and/or ad database 227 can include a weighting scheme for
facilitating determinations of which advertisements to provide in various situations. For
20  example, the advertisements can be ranked or weighted. In an embodiment, information
contained in the index can include annotations or attributes associated with an
advertisement that indicate situations in which the advertisement should be provided. In
another embodiment, ad database 227 can include similar annotations or attributes. For
instance, a particular product or company may have several advertisements associated

25  therewith and a limited number of those advertisements may be ranked higher than the
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227, which may be inplenented on ad source 224, ad server 226, or
geo-tenporal targeting server 228. [0044] The index and/or ad database 227
can i ncl e 2132t i ng schenme for facilitating determ mariuse@9ofe7éhi ch
advertisements to provide in various situations. For exanple, the
advertisenents can be ranked or weighted. | n_an enbqdinent, information
cont ai necPthe> 1 AGCTIHHIER ABAN ARRIP DA ARFRER: HHEHuEhsr TaleH ALt rRb g
with an advertisenent that indicate situations in which the advertisenent
shoul d besclsetedifiretd and nf thesr vervadable diapswitdth, auceryabiae op2ire bke d4dditiondle
simlar annotations or attributes. For instance, a particular product or
conpany rmycitissracraeven de @dvided iasamding stoass oadeatimticatéte bgwhe hanastdtiensl omm t ed
nunber of those advertisenents nmay be ranked hi gher than theothers.

Accor di ngityibuicB. A RPRE OP6 cal §ucsi Eﬂéaihii%siﬁ%@eomeﬁﬁb@fa'l mg&ﬁ@ infbtebtiosRTENt S
can be selected first, and if there is avail able bandw dth, nenory, tine,
or the Ili L I I r avi [ .

or der i ndl o938 U5 RRE oA EL B SEREL S0 FRh TR B AR B ET
t he indeﬁ.using $eo-he§poraI amgﬁiiq? information in the query definition
to sel ect" AP OPY PRCE AR8PTPLENER'S Y0 present to users at particul ar
tinmes and in specified geographic |ocations. [0045] In sone enbodi nents,
adverti sdfftls can 1Be sQaF ebedipienisn ctdvertisemmyonest ks ssbecisdt W knether | n
vari ous enbodi ments, ad server 226 retrieves sel ected advertisenents (or

i nf or mat icompasscif adedtworkrXdi thh)vafipencabgdimantsesd ssfrvergiboesicsecseleted f or
exanpl e, ad database 227, ad source 224, content provider 212, and the

| i ke. Ad slecnigemes (canfotnatiat Ssodifted ddyv@avith) e ahp nehbassEacin@teslich as,
information to various devices such as nobile devices 216. Accordingly, a

user jgan fBPep&hﬁﬁ@, Rl @ taBhdelP o7 N&) @RlY&r 104s SR %r@b{derr% defidnge fike &@REeat
provi ded by ad server 226, by selecting a hyperlink to content, or any

other meany QhnAGGESR! Y aRBHREhcRlsDY aBLRIdh RN IR PYuSH &L G 426

mobile devices 216. Accordingly, a user can be presented with the advertisements by
rendering the content provided by ad server 226, by selecting a hyperlink to content, or
any other means of accessing advertising material provided by ad server 226.

15  [0046] Geo-temporal targeting server 228 includes a mobile predictive targeting
engine (MPTE) 236 and data storage 234. In one embodiment, data storage 234 includes a
historic user behavior database. Data storage 234 may be configured to store information
associated with a plurality of system users and their associated user behaviors, as more
fully discussed below. In various embodiments, such information may include, without

20  limitation, one or more user identities, one or more probabilities related to a user, one or
more scores assigned to a user, mobile devices associated with a user, time-stamped
location information, and the like. In some embodiments, data storage 234 is configured
to be searchable for one or more user identities based upon, for instance, an IP address or

the like, and associated information, as more fully described below.
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[ 0046] Ceo-tenporal targeting server 228 includes a nobile predictive
targeting engine (MPTE) 236 and data storage 234. In one enbodi nent, data
storage 280 20mai3a8t6s a hi storic user behavi or dat abase. PDRUS260066IGE 234
may be configured to store information associated with a plurality of

system us and their. associ ated user behavjors, as_.nore fully. discussed
bt ove | TIOWEH: ous dnbod %ﬁawg{stogﬂa@mpwm @h%@ of HEC[%"@,SW fnigeart
limtation, one or nore user identities, one or nore probabilities related
to a userthatghe idpropasion stared asdafs stogrrsd2tonay be epnfigwhile andimay dedudsaei at ed
with a user, tine-stanped |ocation information, and the like. In sone
enbodi nentformdiadmna relboanage 23ket aind ahéir guss@dattd WBer delmvadrablFarther, thovezhor
nore user identities based upon, for instance, an |IP address or the |ike,

and assoqiladteed d3fa0inmae, iifdbpeAgeniBéBpdiéht, MatatihdErh Mg onvrdcB@d Alplhdaliyi | | be

under st ood and appreciated by those of ordinary skill in the art that the
I nf or gat 'o%a&%&’sfe?,dfP% Ps@idta aséa&fbé&ecl%%eﬁ, {Jﬁ—lﬁo&@o%“ch %gg@&&’e @[{'gc utifjc! ude
any information relevant to a user an el r associ at user behaVvi or.

Further, though illustrated as i ngl e, ijndependent conponen dat a
Stor age oAchapsociattr bl fisaiSe o dfeRipr P i abet S St raatny
dat abase cluster, portions of which may reside _on a conputing device
associ at gHOViFeh2 R rahilecstyork 21y cempyling dovce géb.- mebiofaiicad 1Yeppeiicn g,
content provider 212, nobile network 214, conputing device 218, nobile
devi ces 2k&rnawompatingsddvaser(abt shomplitandgr dey caebifatoin thbsoh) , and/ or any
conbi nation thereof. [0048] According to an enbodi nent of the present

i nventi ornpO0d$TE 23cA@atdigg so b BEbEiawpedf thegaticaninvehtosnyaPDP 236 Saticat ed
wi th nobil e devices 216. The information can include, for exanple, a

descryippt i tﬁﬂe-@tfan@ecg FRALEP 6@t B asdoddtEBwath Hdle ARideHdh & atrine @nféhn&tﬂfﬁ day
of the week, tinme since the |ast data was coll ected for the device,

I
Guratton 8 RIBRST Shr Bl LALLM DA Y5 i AL
ocation oif%eo Eiarl?ra to% t % v%gei, (t:iirnaet s%(ljcev\{ihg rllast data was collected for the device, duration of
connection or user interaction with the device, and the like. MPTE 236 includes a
database 241 that can be used to store time-stamped location information associated with
15 mobile devices 216. In an embodiment, database 241 can include a table, a relational
database, or any other database structuring scheme that allows for a searchable warchouse
of time-stamped location data.
[0049] In embodiments, database 241 can include a number of unique mobile
device identifiers (MDIDs), each of which corresponds to a particular mobile device 216.
20  Information gathered by MPTE 236 can be associated with the MDID that corresponds to
the mobile device 216 with which the information is associated. Database 241 can also
include information indicating the type of device for mobile device 216, amounts of

storage space available in a cache on mobile device 216, and other user behavior data that

can be used for advertisement targeting such as, for example, a user profile or a device
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nobi | e devices 216. In an enbodi nent, database 241 can include a table, a
rel ati onal database, or any other database structuring schene that all ows
for a seawohatwseswar ehouse of tine-stanped | ocati on dat 2CT[U3eMjo5d7n2
enbodi ments, database 241 can include a nunber of uni que nobil e device

identifiers *Nq%ps), ach of mhbch.corresponds to Earti ul ar nmobi l.e

devi ce 20T {YF NAEHET JSMRETABRICHINIRBIHE0PS 415ETa RTHEHES dBICAPBIE T H1§%he
MDI D that corresponds to the nobile device 216 with which the information

i s associwnégurafion abepabihty wfmmatien presenesdafdrmptemeni die likedi cating t he
type of device for nobile device 216, anobunts of storage space available in
a cache dAosfgbi | e deformeti@d G¢cuandatod bhed nus@ninbé adhtabasdaldd ¢adnalbe cpdutdde used
for advertisenent targeting such as, for exanple, a user profile or a

devi cepr gfetib@ichifgt 1h ek Usesp ddaEMItimRRnpddf @Rt loeitionUmEsmifish QK& fkeed
i nformation, device configuration and capability information, presence

i nf or mat i ol : .k 0 : t j ined in
dat abase S bifsferideiie sl bomal BRI g Ribase S To SR a AN AR B e

device lqcation infgormati on,asspciated.with a ile device 216, can be

tai i ndingn VAP AORT: HEn B At 1 BT PETReS! TeRCh SV O
enbodi nent, the information is nmaintained for a period of several days or
weeks, afYekswHiEhvhiRR thfrdprmatiopn’s idiscaidsdarlde@is manigi databisper] @atbvase
241 can be configured to maintain an adequate anount of avail abl e storage
space, arnbguredlte andetamonf hdpgue dnooundiof tazikifabbm bipragaspgde, dad @an alsorkat e
and/ or update a user or device profile. According to various enbodi nents, a
user or devfigereproehiairaiqroaleei@ghtdatg@nesdte ahd/vr hpdaed 0 ues i derictipkeilecan

i nclude any of the types of information naintai ned by dat abase 241.

Addi tjigonad dbrdife B $lrldus eABBdinRAtAR Ris@ JFalHREREIMal @R o LERIRIBNhERE
vari abl es such as, for exanple, device location information, user behavior

L8720y o BR bR a PR AR BRI A e
Additionally, a profile can contain a mathematical model representing variables such as,
for example, device location information, user behavior information (e.g., information
about user interactions with mobile device 216) and any other type of information that can

15  be relevant to advertisement targeting. According to an embodiment, the information
maintained in database 241 and updated by MPTE 236 can be used to predict future device
location information, user interaction, and the like.

[0051] With continued reference to FIG. 2, this exemplary network architecture
200 is but one example of a suitable network environment that may be implemented to

20  carry out aspects of the present invention and is not intended to suggest any limitation as
to the scope of use or functionality of the invention. Neither should the illustrated
exemplary network architecture 200, or the MPTE 236, be interpreted as having any
dependency or requirement relating to any one or combination of the components 210,

212, 214, 216, 218, 220, 222, 224, 226, or 228 as illustrated. In some embodiments, one

25  or more of the components 210, 212, 214, 216, 218, 220, 222, 224, 226, or 228 may be
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be relevant to advertisenment targeting. According to an enbodi nent, the

i nformati on mai ntai ned i n dat abase 241 and updated by MPTE 236 can be used
t o predi cwofzatumses2devi ce | ocation i nformation, user int@ecaatSe@n/05&nz t he
like. [0051] Wth continued reference to FIG 2, this exenplary network

architecture 200 is but one ex | e of sui t abl e kK environne t t hat
may be i PP Eﬁ@ﬁ? f?os@%$ﬁvn6u‘g§§ﬁedY§38¥ Pﬁ@“ﬁk%s%ﬁrqgﬁvgkﬁlo s not
intended to suggest any limtation as to the scope of use or functlonallty

of the i rrathodiraents, e oheorseiohe gompendnts 2jdk 2 b, éd|4e3<lésrié18ar2320n?e12vxé24e 226,

architecture 200, or the MPTE 236, be interpreted as having any dependency
or requi reer@Rtmayeicaintegeptédodiaseyly dime aanola erdeivivat2il 6n lokilt reuciergmnldnt thoR1 0,
212, 214, 216, 218, 220, 222, 224, 226, or 228 as illustrated. In some

enbodi NMerdfordiARE &ill iPie at tﬁa'ﬂ@h&%fﬁﬁbl@ﬁisszmlmz 22425 2244182169, 2822220,
222, 224, 226, or 228 nay bei npl ement ed as st and- al one devices, wireless

15 o5k T e g ek Ol 005 g i soronent

directly |nHo a n? ée deV|ce 216. It wll be understood by t hose of

or di nary ERITIY% "&rt that the conponents 210, 212, 214, 216, 218, 220,
222, 224, 226, or 228 illustrated in FIG 2 are exenplary in nature and in
nunber arl@03Houl d rtcortinglyna RIEEPA LT ICORPPRFIYS MRE S MRS taiashieye then
nunber of conponents may be enpl oyed to achi eve the desired functlonallty
wi t hi n t hiesisgbpmciodnabtsoedhimghe scopt of kmbpdiesatst ofi thy pres¢nynnveatiomoddthoughe
various conponents of FIG 2 are shown with lines for the sake of clarity,
in reali ttje valedusn@aipongnty af FOGS2 atghon@nkyBh lidcd il thosdkeadrclarBfdin reality,

nmet aphorically, the lines would nore accurately be grey or fuzzy. Further,

" AT TRREINangl k18 & e she bbb kol b
constr uedac@l?ra!ei%é ér%? or fuzzy. Further, although some components of FIG. 2 are depicted as
single blocks, the depictions are exemplary in nature and in number and are not to be
construed as limiting.
[0053] Turning now to FIG. 3, a block diagram of an exemplary system
15  implementation 300 of an embodiment of the present invention is illustrated. System
implementation 300 is merely an example of one suitable network environment and is not
intended to suggest any limitation as to the scope of use or functionality of the present
invention. Neither should system implementation 300 be interpreted as having any
dependency or requirement related to any single component or combination of
20  components illustrated therein.
[0054] Ilustrative system implementation 300 includes a mobile device 310, a
third party source 312, a mobile predictive targeting engine (MPTE) 317, and an ad
network 318. Mobile device 310 includes a cache 315. As indicated above, cache 315 can

be used, according to embodiments of the invention, to store advertisements or

25 information associated with advertisements. In an embodiment, the stored advertisements
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[0053] Turning nowto FIG 3, a block diagramof an exenplary system

i npl enrentati on 300 of an enbodi nent of the present invention is

il lustratwo.2oystm i npl enentation 300 i s nerely an examplrtaSedososesui t abl e
network environnment and is not intended to suggest any |imtation as to the

scope of use or functionality of the present inventjon. it her shoul d
system | rfﬁpi‘?eﬁ’f?m@nt%%@sﬁegfi WP@ﬁepﬁ%‘fl%iig ahaviAieh Ry @wa@l.lpeyn%bl‘e

requi renent related to any single conponent or conbinati on of conponents

i || ust r atdssice P &pm be powEzired 1o assertan hecanagust efsiaep bedttahtcafior siera@oon ithcl udes
a nobile device 310, a third party source 312, a nobile predictive

t ar get i ngaelngi nkhe( MAdE)t 8fl dpacanavadlabladcare bavordmBdidcatdd o | @hetevicoent3 16f
i ncl udes a cache 315. As indicated above, cache 315 can be used, according

to e”b“@%@ﬁb&r@ﬁys&éiﬁ 3b0“é@dht 4sOPor éx@m@le?[\@i@gﬂ,tthﬁ& So@ée B 1f HdI@tddon
associ ated wth adverti senents. In an enbodi nent, the stored

dver ti b : i o |
advertl s 5&(:?]]@5,, ﬁlngﬁ(?[ﬁgtn%gg?&élglegtigﬁeéxt al”&%@iée?caﬂeé’sg&?an? 10 ahofind Gt €

time. Additiona can be configured to ascertain the
amount of s e availaple for storage i che. .The anmount of space
e ot e PR e arth Fh°HRRGR SBRE.fI B bl RaRERST g SetfE00
such as, for exanple, MPTE 317, third party source 312 and/or ad network
318. |In aWetoREstigvRsahaayrlabiity Eomapehile dEisedd0can ascertain the anount of
avai |l abl e space on the cache. For instance, MPTE 317 may be configured to
ascert ai 1083/ or r ehedorlieg ¢aohe cavwidinabit] it Ylustratad ioBilGe 3dedincev@k0318 0055]
According to one enbodinent, as illustrated in FIG 3, ad network 318

i ncl udes iatludst seid kdrginguvppoasit 3320 an ad saltcsel esthpaient 3PN @P&oreand an
ad store 324. It should be understood that each of these conponents 320,

322, 13nd/py IPhAdbOBnddFRbEIRIA SEEHAST tRes?! daﬁ{p%n&ﬁg?mem?ﬁ)nd)w $30¢& be

machi nes, or in a distributed conputing environnent.

implemented on a single machine, on multiple machines, or in a distributed computing
environment.
[0056] MPTE 317 includes a sampling component 326, a modeling component
336, a prediction component 346, an updating component 348, a data store 334, a sample
15  design store 340, and a geo-temporal model store 344. In some embodiments, one or more
of the components 326, 336, 346, 348, 334, 340, and 344 may be implemented as stand-
alone applications. In other embodiments, one or more of the components 326, 336, 346,
348, 334, 340, and 344 may be integrated directly into the operating system of the geo-
temporal ad server 228, ad server 226, ad source 224, content provider 212 or mobile
20 device 216 of FIG. 2. By way of example only, the MPTE 317 may be housed in
association with the advertisement database 225 of FIG. 2. In the instance of multiple
servers, the present invention contemplates providing a load balancer to federate incoming
queries to the servers. It will be understood by those of ordinary skill in the art that the
components 326, 336, 346, 348, 334, 340, and 344 illustrated in FIG. 3 are exemplary in

25 nature and in number and should not be construed as limiting. Any number of
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[ 0056] MPTE 317 includes a sanpling conponent 326, a nodeling conponent

336, a prediction conponent 346, an updating conponent 348, a data store
334, a sawpl2elodssizgn store 340, and a geo-tenporal nodelPCItuse@9Ba&ys2 1 n sone
enbodi ments, one or nore of the conponents 326, 336, 346, 348, 334, 340,

and 344 may be inplenented as sta al one  appl tion In oth

embodi e fOBIPOBRS BF PIRGHES g1yt Mecgd) %dq n%lﬁy%fle 2pisod imgtionalsy within theao
and 344 may be integrated directly into the operating systemof the

geot enporsgbpeef werodancpoef the grasegtueyenplos.  ad source 224, content provi der
212 or nobile device 216 of FIG 2. By way of exanple onIy, the MPTE 317
may be hd08®l i n assagilapi cmpdancht 8R€ cadvier cosfégead tdahahase caléctoh 61 G 2.
In the instance of nultiple servers, the present invention contenpl ates

provi di ndnfrme@sh Rabanee witombBUe &t 3 110N HPcrdb&dingst, %Qn%l‘ﬂ% SRt |t
wi || be understood by those of ordinary skill in the art that the

compoRentHe3adiced Hfortdfon HWbbridd 4o & 4fnarfiioPABadibdite LAbR A3 13 ar e

exenplary In nature and I n nu and e const |mt| ng.

Any nunber .of conmponent be e Io ed to ac) e the d red
Fumct | ondl B T RRR DR BBt o P A SaT L GH G SBPGEARY CP AV

[ 0057] Sanplin onent 326 can be configured to faC|I|tate coIIectlon of
i nf or nat i ‘G gas &qtglgéiﬁvwéh nﬁéfintl@naém%leplsﬁsmgm AOE3 4B dnGHade 222683 | ng

conponent 326 collects information according to a dynam cal ly updat eabl e
sanpl e desingle ddsigns ttsit ami assaxiatetiwith mewertiias ode siapilec device 3 B OSarMpledesigen be a
uni que sanpl e design associated with each nobil e device 310. Additionally,
sanpl e desh@iclsdedises, Bblescaimnplingldistiebapas oahela saggittmdesidghslitdat are
associated with nore than one nobil e device 310. Sanpl e designs can include

listsy t 50088, Samudnic dés Ifs'c*aHtals‘a"b% dy‘h%md lﬁupéétgeﬂﬂé tﬂgﬁllus?fﬂfédtlﬂwld}' ke.
[ 0058] Sanpl e designs can also be dynanlcal y updateable. As illustrated in

FlG 3, ‘F&ldeﬂﬂg CORPSNGRS36 ARl h WEBI IR Gind 838 IR B B&ighGigi? P! ©

design engin

338 creates, updates, replaces, and otherwise manages sample designs according to which
sampling component 326 collects data associated with various mobile devices 310.
Sample design engine 338 communicates with sample design store 340. In another
15 embodiment, sample design store 340 can be integrated with sample design engine 338.
In these and other embodiments, sample design engine can create a new sample design
associated with a mobile device 310 and store the design in sample design store 340.
Sample design engine 338 can update the designs in sample design store 340.
[0059] According to an embodiment of the present invention, sample design
20  engine 338 can update sample designs by replacing a sample design with an updated
version. In another embodiment, sample design engine 338 can retrieve or otherwise
access a sample design and modify the design. In the latter embodiment, processing
power associated with sample design engine 338 can be minimized. In the former
embodiment, the sample design engine 338 can utilize templates that facilitate rapid and

25  structured modifications of a sample design.
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338 creates, updates, replaces, and otherw se manages sanpl e designs
according to which sanpling conponent 326 collects data associated with
vari ous mubi2bw/deesces 310. Sanpl e desi gn engi ne 338 coRUWMAISCEVAS676R t h
sanpl e design store 340. In another enbodi ment, sanple design store 340 can
be integr wi th sanpl e, design.engipe 338., In these and ot her,.

enbodi nerlﬁéf?ﬂ(‘]sanm Seiils glisi8hg R S CRBaNRISE P afli &S qReagirali¥seici at ed
with a nobile device 310 and store the design in sanple design store 340.
Sanpl e desongnuaaskyi épdes @arbcupdadeincdn dgerp grboilmanamphddigenillyn updaiese 340.
[ 0059] According to an enbodi nent of the present invention, sanple design

engi ne 33fn banutopddicdlysgmetacdiessamnde Hysigreplghod 38§, dnsarpehdodmsingrsamiptch an
updat ed version. |In another enbodi ment, sanple design engi ne 338 can

retrieve RkigAtd@mM $3B ACERSS af iBEORIAD H#6HI GHadng BRPohYNtIII GesSh Gampld the
| atter enbodi nent, processing power associated wi th sanple design engine

338 can b rgfh Rhotid &d ug%i@g&.?ﬁ%{ ﬁ?ﬂaﬁée ﬁ?%ét? %%H{pgn%tﬂn §4§ ampl& e ghigﬂngtﬂgf ne

338 can uti i ze t enpl acili e rapi structure

di ficatj | e_design. [0060 le desi i 38 dat
aml o ddsra el DA PYERPE oHE RuMEITy | DpddRed: A thor P e ed | n

sone enbodi nents. Addjtionally, updates can be automatically generated by
sanpl e deoMpRNeHgi4ictakegrs inpuioh geestrserArsenpdel dhgfpp anpfaingd idggprhennaesal
receives an indication fromupdating conponent 348 that a sanple design
shoul d benegsdiattad. 344ornd rikatacrme be upekded, ngpdetedp ené mth@ugsec amansgedeby alata
informati on associated with other processes within MPTE 317. In an

enmbodi nenheddlipngdadrighg: G4NPOUPHdting4EorhgkiRat 348 i (apUAls@ teeoas dnpar pledicioe t hat
is maintained in geo-tenporal nodel store 344 and that can be created,

updatigd, aadifRingy W SeJBORISHpEYeHaiR RIS sEagbNeyiAf the MRARGATS
conponent 348 can al'so take as input predictions identified by a prediction

conpone ntprgcﬁgtio%g.d Ig %Elaeﬁo%ﬁ)rﬁétﬁ} gaga \Q@stogia{e}aew@l? G a?c%lu%%y %E a prediction can be

obtained from sampling component 326. In an embodiment, updating component 348 can
generate a statistical model using, for example, Bayesian networks, neural networks,
probability distribution functions, and the like. The statistical model can be used to
15  estimate probabilities associated with obtaining accurate predictions from the geo-
temporal model given the data collected according to the current sample design. Based on
an assessment of the resulting probabilities, updating component 348 can determine that a
new sample design is warranted.
[0061] In other embodiments, updating component 348 can generate simpler
20  models for determining when to update sample designs. For example, prediction
component 346 may predict, based on a geo-temporal model, that a User A will be
interacting with mobile device 310 during a specified time period such as, for example,
between 3:00 p.m. and 4:30 p.m. on September 26, 2008. During the specified time
period, sampling component 326 can attempt to determine whether the user interacts with

25  mobile device 310. If the user interacts with mobile device 310 during the specified time
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predictions. In an enbodi nent, data associated with the accuracy of a

predi ction can be obtai ned from sanpling conponent 326. |In an enbodi nent,
updat i ng worpmsei25348 can generate a statistical nodel Pagiusgoodfssreexanpl e,
Bayesi an networks, neural networks, probability distribution functions, and
the Iike. The statistical nodel can be used to estinmate pr bi.lities
associ at it WP Pai%m@n%g%j‘rga%y OFeEmEe B G e ‘%@3& AT af Heodel

given the data collected according to the current sanple design. Based on
an assesgswarRspoaflingreeortempptal mydpk suwbinkiassasy., Quphatotheg hepdpdthnescsdgescan
determ ne that a new sanple design is warranted. [0061] In other

enbodi nentos intepadatvith gnetnpdavéret 3 BABurtranthg especifit e tisienpbéatingoahedmontatr 348
determ ni ng when to update sanpl e designs. For exanple, prediction

conponentm3AGetbiinPiREEieHer tRAREHOfestzndfThé géﬂl_fbhﬁ}ﬂorﬂ%’&ie_l siidudd b@updesd A
will be interacting with nobile device 310 during a specified tinme period

such as, %pfoﬁ@%@é&ac;p@ﬁe%@&&i&isp%&i i naZi dinAonfs &n%diﬁ&téq%;}g{ﬂé%ﬁmg%

2008. During e specifi time period, rrlf)]l I g conponent can attenpt
to deternjne wh&rtgher t he user i nt.eract dwith nobi | e device 310. If the user
i nt er act SR ANTSBTTEIRPERY; B eé%”?fulf’ﬁdﬁg the specified timeperiod, updating
conponent 348 may determ ne that refinenment or nodification of the
correspor80®d geo- tAnPbERrtCchdIY &G 3. hetmplikeddypik cambe pdhisd marty wapiant  f
the user does not interact with nobile device 310 during the specified

ti me, updaticngléomponphincd48onmyhidbpatynéangent hatrced tthem inbluds amplteradesi gn or
t he geo-tenporal nodel should be updated to inprove accuracy of

predi cti s sAded Blomialtlprovites Biisrenaciohadiotitdds withoisbr iheras@mplvithdashign and
geo-tenporal nodel can be updated. [0062] As illustrated in FIG 3, the

mobi 11§ NefREKs 19athdORcAidN ALY BRI Y3 180REEPlovRRY iFRmidifon ASo&XRH alRethabove,
third party content source 312 can include an interaction data source 314

that pr O\'i.bga(?i%nio?]}r%b%tciie%@e 3%¢ g{:{.’aq'fo%g ti‘MeE .h 'S5the Erﬂjt-)c%lﬁl%hﬂs?&owﬂé E'evqpebi 1|0e

can be a mobile media presentation device such as a portable video game system, a
portable music player, or the like. A user may connect mobile device 310 to a computing
device, or to a remote entity via a network from time to time such as to retrieve updates,
15  content, and the like. In this case, third party source 312 can include a computing device
to which mobile device 310 is connected, a content provider that communicates with
mobile device 310, or any other device, machine, software module, or the like that can
collect and report data regarding user interaction and location associated with mobile
device 310. In a further embodiment, there may not be a third party source 312, and user
20  interaction data and location data can be retrieved directly from mobile device 310, from
addressing information associated with mobile device 310, from monitoring network
traffic that includes communications from mobile device 310, and the like.
[0063] Sampling component 326 includes a location module 328, a cache module
330, and an interaction module 332. Location module 328 and interaction module 332

25  facilitate the acquisition of location information and user interaction information,
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device 310 and | ocation data source 316 that provides information
associated with the location of nobile device 310 at various tines. In sone
enbodi mrerwe,20m0136326 devi ce 310 can be a nobil e nedi a preseniSawvose7devi ce
such as a portable video gane system a portable nusic player, or the like.

A user may connect nobile device 31Q to 0 ting device, qr to a renote
entity VTESPRCHE o IR 3P GRYAGTREY (R Mgl 42® £ ?%?f?@cm%ga%fleg,daw
content, and the like. In this case, third party source 312 can include a
conput i ngodEei3dé te sctiipyclocatis intoragetpr andmicrpgfiononedide 842 can wdwtasptwith
provi der that conmunicates with nobile device 310, or any other device,
machi ne, iswefdcvian edatodsduece G4t ke rbirkece tinat i@gmactioh| edornaatidnr eplar ancthta
regardi ng user interaction and | ocation associated with nobile device 310.

In a furtdgodaitidis®iling dorgioBeid2oNRteib& mfdritation Ridohyh §GHEeecAdrliza@nd
user interaction data and | ocation data can be retrieved directly from

mobi | ¢ de%), icion o AMAAYETH AhLlY ?%8??1%(1 ?ﬂ%@&%‘:ﬁgﬁg Wt ACRAL ik

device 31 rom nonitoring networ K tra I nc es communi cati ons

from nobi.le vi.ce 310,. and the |ike. 63]. Sanpl i conponent  326.

ol udes HEIBRMIFE Bt cond aserabifo 4 Tiatiod T9Ren s SR W desiEiian,
nodul e 332. Location nmpdul e 328 and interaction nodule 332 facilitate the
acqui si t i 1B, ESPESH S flgrambodanciih dnfgastiqngodieeied pygampling component

i nformation, respectively. In an enbodi ment, |ocation nodule 328 can

i nt er f ac320i dah Heovainfamreddatdata goarecE 4316 sammea embddinentsoudetineuion pkscmgad on
and interaction nodule 332 can interface with interaction data source 314
to retri evih dpartidulirensiilel dsviderd10r ivahdim@inet rin Anat e 38Aifodaperibd ofaim | ng
conponent 326 receives information through a nore generalized conmmuni cation

port 1gnd Lacatiem | WeCerdPReddetc NI @1 RGEHNO R he388&anf @Gdrhiid @hvBethiie
identification, isolation, and aggregation of 1ocation information and user

|
col Feat ed hg! SR, Bt BERARES B! X moRME TP IOCR BB NP M8 . 11

sonme enbodi.nent.s, informati on assaoci at .
maintaining an accurate geo-tempora rno%eﬁdlf not, data can be discarded from data store

334, allowing for collection of new data that can facilitate further refinement of a geo-
temporal model.

15 [0064] Cache module 330 can facilitate determining storage space availability
associated with cache 315 on mobile device 310. In an embodiment, mobile device 310
includes cache managing components that can ascertain and report the amount of storage
space available in cache 315. In another embodiment, cache module 330 can be
configured to ascertain the amount of storage available in cache 315. Information

20  associated with available storage in cache 315 can be communicated directly to data store
334, ad selection component 322 and/or any other component or combination of
components implemented within exemplary system environment 300. In this way,
advertisements can be selected based on information from a geo-temporal model as well as
availability of storage space in cache 315. As explained above, a set of advertisements can

25  be identified as being appropriate for presentation to a user of mobile device 310 during a
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with a particular nobile device 310 is nmaintained in data store 334 for a
period of time (e.g., several days, several weeks, etc.). Updating
conponentwB48i0omns2det er mi ne whet her all of the stored daCa/tss@oosased with
a nobile device 310 is necessary to keep for nmamintaining an accurate

geo-t enpor al del. If n data_.can be di.scarded from dat.a store 334,

al | owi ng PEFAED FIFI@CWWH B e ARCCHSS M § CPRTOORIPE e RO ment
of a geotenporal nodel. [0064] Cache nodul e 330 can facilitate determ ning
st orage cthesibehaviionat ipforawsien.asedprafites, wsatMefaaBenthaybE PEdeaed that 310.
In an enbodi ment, nobile device 310 includes cache managi ng conponents that
can ascerralile cmv'd:erSGpds,tand e ldao Ufitheod isshonggeompascavaailabbd i@ dachachiche
315. In another enbodi nent, cache nodul e 330 can be configured to ascertain

the amound aeéorbhedAge fav@idbahl o Highcga6k@d 3dvertibdth it dTBdse RaR HE Rlcate@dovi t h
avai l abl e storage in cache 315 can be conmuni cat ed di rectly to data store

334, ad ﬁagrlzs%ﬁiah% ‘AQ{&P[ gﬂ%\n iP 2er@06H L QHQ’ a@difi&Hal %g&g%%ecg&he%lscgg?%b tion

of conporient’s | npl enent e thin exenp ary systemenvironnment 3 nthis

, ad t b d f t f
Goo.  emporaIet b e iR At SJeTrARTRRL Biot e8] BEeh pace i n cache 315,

As explalned above, a set of advertlsenents can be identified as bein

ng
appr opri dP80Flor pr RAFREIDF 103 aMPIE 3 1F alsp Biclusley aynedsling gomppngry 336.
aspecified tine period, based on information derived froma correspondi ng

geo- t enpdvladelmgdeimponeiiadd 6 beshadicated labo v, aratedes arsampéedesgnofnigines3 38umdra
preferences, the type of device that nobile device 310 is, and the like. If
there i s danonglclficosmiie HPacsampaidesih @ngine G38 hendifest wpdars cadostateviee fir st
subset of higher-ranked adverti senents, those can be sel ected for

presapt ath ahoe AL ARALAY tha{ Eott&ibRd & hlobilé @eRicaS3 AfldiDat-ORdHCIRRAGR AN
cache 315, a second subsSet of advertisenents can be sel ected for

present atdonue, 80tk Sl LAPBHerRL SHIHDY 48 Ehfors? mdTGnitdorihféhd B! udes

a nodel i ng

mobile devices 310. Data modeling engine 342 also can organize, sort, classify, and
otherwise analyze data such as, for example, time-stamped device location data. Data
modeling engine 342 can utilize any number of model types to model geo-temporal
15  information associated with mobile device 310. For example, data modeling engine 342
can be used to estimate probability density functions associated with distributions of data
collected by sampling component 326. In another embodiment, data modeling engine 342
can perform regression analysis, ANOVA analysis, and/or any number of other techniques
that can be used to model geo-temporal data associated with a mobile device 310. In some
20  embodiments, data modeling engine 342 can use different techniques for different mobile
devices 310, depending upon patterns of behavior associated with the mobile devices 310.
Additionally, data modeling engine can utilize weighted graph techniques, Bayesian
networks, neural networks, machine learning, multivariate regression analysis, and other

techniques for modeling data associated with mobile device 310.
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Model i ng conponent 336, as indicated above, includes a sanple design engine
338 and a data nodeling engine 342. Sanpl e design engi ne 338 generates,
updat es, wWodowdzes2di se manages sanpl e designs that corresparsdoowosémebi | e
devi ces 310. Data nodeling engine 342 generates, updates, and otherw se

manages - { enpor al del s t hat respond to bi | e devices 310. Data
nmodel i ngg[ﬁﬁﬁﬁlne 34%%4%8% 83@%‘}%3%8@’ 4By, %ﬂpgg‘éa}“f%‘,s ey 05195k Miodels,

anal yze data such as, for exanple, tine-stanped device |ocation data. Data
model i ng aadght kg 4p detgrnige ja) gasuengf tha wbeuraef ofnd ded-tayiessl medakpdwiciated
geo-tenporal information associated with nobile device 310. For exanpl e,

dat a nodeliting nestgicrndeve423 10aand & nesedatyo cas tvonatvéth ptatdoalod tlirtgy erghines 342/ to
functions associated with distributions of data coll ected by sanpling

conmponentypdgR. theNg@NRhiperal embadi MBithilarfiat @danae! dohthostidi U8 342 dedtmpRy f orm
regression anal ysis, ANOVA anal ysis, and/or any nunber of other techniques

that gan deciusetdCarel (4R0ECURALAladRkR 33506 ALEL Ml BorfefaRi 5 devi ce

310. I'n sone e ments; data nodeling engine use nt

techni ques f.or differe nobi | e deyi.ces 310 ndi ng ,upo atterns of
benavt or HRABLIe T i rERes STt B srbgiopt 675 Rt PRrb Ra bl
nodel i ng engi ne can utilize wei ghted graph techni ques, Bayesi an networKks,
neural neNgBEKkIPS mupdaie the symplagdesignt t Fydheratadativgr eaanopntadl. igj ¥meyng

ot her techni ques for nodeling data associated with nobile device 310.[ 0066]
Updat i ng codrdonents, @48isec amformatidnufrom sapplle desagn ongng Yp®ssaoiple detig stardel s,
and the like to determ ne a neasure of the accuracy of a geo-tenporal nopdel

associ at exoyidhia @odabigl engiley B4E alithr gddembontecasRakiore Gad fdokktewhinthgdat a
nodel i ng engi ne 342 to update the geo-tenporal nodel. Simlarly, updating

conpqpenty g4 el &h Mk MRsih ok &1 RBGYmBHEI ﬁfégéllr deYldaed feﬁg% € ftl gogroiat ed

wth a sanple design that corresponds to a nobile device . I'f necessary,

Spoatnd GRRAREH 345,055k R G5 Wb CIHLREn Rl R © (P

simultaneous refinement of both a sample design and a geo-temporal model.
[0067] Prediction component 346 can use a geo-temporal model maintained in
geo-temporal model store 344 for predicting geographic locations in which a mobile

15  device 310 will be located at specified time periods. Additionally, prediction component
346 can be used to predict instances of user interaction with mobile device 310 at specified
time and/or in specified geographic locations. In some embodiments, prediction
component 346 can generate a prediction by providing specified input to a geo-temporal
model such as a regression formula, a probability density function, or the like, and

20  calculating a probabilistic prediction of future behavior using the model. In another
embodiment, prediction component 346 can identify confidence levels associated with
various specified time periods and corresponding potential geographic or user interaction
data. A confidence level can be represented, for example, by an index or attribute that

provides information regarding how well the user meets a set of criteria established by an

25  advertisement provider. Prediction component 346 can compare the confidence levels or
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enbodi nents, can use information from sanpl e design engi ne 338, sanple

desi gn store 340, data nodeling engine 342, and/or geo-tenporal nobdel store
344 for dwDepmva3bizg whet her either a sanpl e design or aPgearst@apss’al nodel
shoul d be refined. It should be appreciated by those of ordinary skill in

the art that sone situations could rrant sinmultaneous refinenent. of both
a sanpl e la@g?sgﬁg%ma 4 @féé@t?lé%?fr HONHERSE fey@og?fshsreﬁdﬁrcmegﬁe% iBYRx 346
can use a geo-tenporal nodel maintained in geo-tenporal nodel store 344 for
predi ct i ribregleadér pHictermiteamihiahs [gaation i igformaterbinredigtéans cend3 veerwinit¢ragfeon

| ocated at specified tinme periods. Additionally, prediction conponent 346

can be ugecddittionsraediilcdly tonls¢ mostescuhiteude an ientbedaaink,ahe pretittemuined eéhrekboldce 310
at specified tinme and/or in specified geographic |ocations. In sone

enbodi meny seleREEHichtth@RdCOTRARRRpendfbres ARt BEARTI Adewh Rispélit & LR cRosure
provi ding specified input to a geo-tenporal nodel such as a regression

formusa. 8 i QRRR oK1 el imbRD G i em @i, hiePriscRGAICH QAR 2

probabilistic prediction o avior usihng t n anot her
nbodi i Cti t 346 . i dentify. fi I I

asoct at it weRG Bl TERBERR e o J€ W rgteodinl SBphASES davh et slvunei a

geographi c or user interaction data. A confidence |evel can be represented,

for exanpllee. pyhesh §Qvdeds dhe asafidsige levrdt thiedeides Innpeethert i HrbodEdidi ng
how wel | the user neets a set of criteria established by an adverti senent
provi der .adPergigé¢ro¢ritp arecemiqetatefor M3eentetion doaacdcteddoctinh it hecericepaidsng
orindi ces against a predeterm ned confidence |evel threshold or

pr edet er rhéads ighdex thdresbiahold ihdexdah @sr sgbvlinehts sackatd, dor dxaiidyathican
predi ctions and user interaction predictions are |likely to be npst

accunat e.,db Bridfin &P 9 AERtoxp&ifie b §AQLRY Mnad: thmRRed fviisnaghaaiech such
that advertising expenditures are maxim zed with respect to user exposure

to the adﬂﬁo§&ﬁ8g§ﬂﬁﬁmﬁFor exanpl e, in one enbodi ment, advertisenents wll
be selected Tor presentation in a predicted |ocation if the corresponding

confi denc[ﬁ()}iﬁvel ! SFO%%Qa\lln?ple, prediction component 346 might utilize a geo-temporal model

associated with a mobile device 310 to determine that, on September 26, 2008, in the
afternoon, there is a 30% confidence level associated with a prediction that mobile device

15 310 will be in location 1 during that specified time period, and a 90% confidence level that
mobile device 310 will be in location 2 during that specified time period. Accordingly,
prediction component 346 can provide data associated with the prediction regarding
location 2 to an ad selection component 322, which in turn, can select advertisements
appropriate for presentation at location 2.

20 [0069] With further reference to FIG. 3, the exemplary system implementation 300
includes an ad network 318. Ad network 318 includes an ad serving component 320, an
ad selection component 322, and an ad store 324. In various embodiments, any one or
more of ad serving component 320, ad selection component 322 and ad store 324 can be
implemented on a single machine. In other embodiments, each component 320, 322, and

25 324 can be implemented independently of the others. In one embodiment, for example, ad
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80% where 80%is the confidence |evel threshold. In another enbodi nent,

advertisenents are selected for presentation in a predicted location if the
correspormiDrglo/a3ce® i s greater than a threshold i ndex. PoTatSh@o/ossthndi ment s
such as, for exanple, where advertisenents are nore expensive to present, a

hi gher confldence | eve d such as 90% coul tl||;f 58068] For
exanpl e, &8 épmﬁneﬁné%& 8“?1‘1 GRMPGPFT 322 é’éi‘ 24
associated with a nobile deV|ce 310 to determi ne that, on Septenber 26,

2008, i n méistagredenmdoatver A Blussated BOBKGE 3nfln @aetber dnehesimenstos icsarepicvid h a
predi ction that nobile device 310 will be in location 1 during that

speci f i edetvimec@epinedt 32hd impEd¥énocaindn atbserecr 26ehd sthet 32400 i1nglcdewtedeon310
will be in location 2 during that specified tine period. Accordingly,

predi cti iy arR8NinBAsctR o CoMbeRnt 32 R isasHRihai@bonédtchiperfaditwtg on
regarding location 2 to an ad sel ection conponent 322, which in turn, can

el ects aduRt bo@TaN S AARRA AL BrlRhRl S96MAL LoD 38 ¢ @B@H&ﬁfén%ntehogpgl

Wth further erence to he exenplary system i npl ehentation 300

i ncl udes an ad ne mork 318. Ad rk 318 inclu an ad s conponent
320, “an_ 4MSerERBRM SR oitentor i T A R G7E 048960 308, ML

enbodi nents, any one or nore of ad serving conponent 320, ad sel ection
conponentteleztzrahﬁ%rgaen%tselfver 328 cdR pelurthe smbadisnbnany SORGIRLARCH e 1 n
ot her enbodi nents, each conponent 320, 322, and 324 can be inpl enmented

i ndependenippnefts B2® 382 hards3 24| qanbnemekebmdtqdenmpnﬁaﬁtioemnhpbleiptegem@t vithg
conponent 320, ad sel ection conponent 322 and/or ad store 324 can be

mai nt ai ne apladkssionest MPAE 3 17usThat aek bily Rl few Rlustraiivarnetbvdimengeaidnent
for exanple, ad serving conponent 322 is inplemented on ad server 226, ad

st or §0324ynfbet GPLARE ]tﬂgm@ﬁ‘taﬁgn SRS tfd an B ﬂs&‘fjtoéﬁb@i E RN ORRANENGT 322
is inplenmented on geo-tenporal targeting server Any conbi nati on of

conpone nttﬁe 81%9th %I%/%htlgtp gs ci;e%énlgze%%epeefn 'attgpxlxm rﬁe agnbll[ Of the present invention.

[0070] Ad serving component 320 facilitates the presentation of advertisements to
users of mobile device 310. In an embodiment, ad serving component 320 provides
advertisements to mobile device 310. Advertisements can include actual advertising
15  content, information about advertising content, hyperlinks to advertisements, references to
advertisements, coupons, and the like. Additionally, according to embodiments of the
present invention, advertisements can include scripts, software modules, and APIs that can
be invoked to render advertising content on a display of mobile device 310.
Advertisements can be of any number of different formats such as audio, video, textual,
20  graphical, and the like. In some embodiments, advertisements can be interactive and in
other embodiments, advertisements are accompanied by click-through functionality so that
user interaction with the advertisements can be monitored and logged. In some
embodiments, ad serving component 320 resolves references, maps connections through

hyperlinks, retrieves advertising content, streams content to mobile device 310, monitors
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sonme enbodi nents, on any conbi nati on of ad source 224, ad server 226, and
geotenporal targeting server 228. In a further enbodi nent, any conbi nation
of the cowpansmi3ss2320, 322, and 324 can be inpl enent ed POTASRWO5676N W t h,
or integrated with, an inplenentation of MPTE 317. These are only a few

illustrative enbodi nents, .and_a nunbe f other inplenentation schenes that
can be us‘élaﬁ’tﬂgobglb\v? theplike uhﬂc?ﬁ[ﬂ%%ﬁ?@mﬂt% My #}éefeﬂlprq BRES Gincyans
descri bed herein are within the anbit of the present invention. [0070] Ad
servi ng cerpemerernsabyf ether dompoaents pbthg sesemimplcaenttiond0@rti senents to
users of nobile device 310. In an enbodi nent, ad serving conponent 320
provi des [A8VHr t | senketosdih® toobn | @nbledinest 81 Othe Aphesant | meoivhs alanclectodnude
actual advertising content, information about advertising content,

hyper | i nk@ntpanadVverd irs@mRRt mforn@ieh eREMS picdiclidd BEShSARBNBS6 Gy RRSateANd
the like. Additionally, according to enbodi nents of the present invention,

adver sl sqEERLS, Caflcd, RGIMARHRE riﬁf%hﬁatio%of‘etlé%ﬁ@tds%?%;ﬁg%ad?rfogtgilségéﬁ bhapsgan be

i nvokéd to render advertising content on a di evi ce 310.

Advertis nt s n. of. any nunper, of different f ts such as augj,o,

U deo. + i e B ol B gt sPieaton tuSnbRbb R af Sl 514
adverti senents can be interactive and in other embodi nents, advertisenents
are accorigéhice &Y HECBIng RO trgF R FAe theseraith. tapdgistriong rdygdpemsite fhak eicon
with the advertisements can be nonitored and | ogged. In sone enbodi nents,
ad ser vi rgpuspmptenionpr3atatas el the siseredt dhe s djcdrmd®r querheted itiores, obatmmgh
hyperlinks, retrieves advertising content, streans content to nobile device

310, nonidndrsel lilkek- thraaotes enodinidne, hd kelectioh ocbmpsncdnidadi ¢aaniiso redeyveone or
nore of those functions can be performed by other conponents of the system

i mpl aEentiafor@RiRP OfromO Qd M 1iAS C Rb&bAEnt 0 380 abodidTent ofiliddie iRr gsefting
i nvention, ad sel ection conponent 322 receives information from prediction

comonenty 45551 5 5Th 5 AR A g 46 P90, B e LRI

of mobile device 310 corresponding to a specified time period and sampling component
326 can provide information regarding available storage space in cache 315 on mobile
device 310. Using all of this information, ad selection component 322 can select

15  advertisements for presentation to a user of mobile device 310 in such a way as to
maximize the probability of user exposure to the advertisements while minimizing
processing burdens, network communications, and the like.
[0072] Ad store 324 can be used to store advertisements and information
associated with advertisements. Ad store 324 can include one or more advertisement

20  databases such as ad database 227, described above with reference to FIG. 2. Ad store can
include indexes associated with advertisement databases, and can also include information
associated with advertisements, mappings between hyperlinks and content, and other types

of content. In some embodiments, ad store 324 can be used to store scripts, APIs, and the

like.
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Based on the information received, ad sel ection conponent 322 can search ad
store 324 such as by querying an i ndex associated therewith, and retrieve
adverti sewenor/w3haes are appropriate for presentation toPChaASa@ens&s2t he
specified and/or predicted tinmes, |locations, and the like. In another

enbodi ne d selection conpo t 322 can .also receiyve information from
sanpl i ng%%ﬁonent e I hiGead SHERBHC BEUP S NN ARR) SH ST EEE s .

For exanpl e, Prediction conponent 346 may provide a predicted | ocation of
mobi | e dexxp@plagy geestoninesy daaetad ad eerissinppioicess &0 erepsdipeto embedimnesimpitiong
conponent 326 can provide information regarding avail abl e storage space in
cache 3lyresentrobehtiondel@ed hBtratds ianfysaldcatodn # ), s saobod heatien412d detdect i on
conponent 322 can sel ect advertisenents for presentation to a user of

nobi | e da¥éfiendi9, ddd Styeithdod@yn a36t PIGBKLIRY depitRQ MEKIRARIM A4 00indUSRY
exposure to the advertisenents while m nim zing processing burdens, network
comuRii cat.j bhe d.i . S
adver?isgﬁgﬁgixgn qﬁ%?b;%%t %ﬁ&ggéé%ﬁggé§ﬁ§#%%§§§3% #?Qﬁ%%ﬁﬁg?&ﬂgﬁgg%fe 324
can include,one or nore adyertisenent databases. such as ad dat abase 227,
descri bedRisuRloprindeh diok iargndeg ey vaelS AR pision aa TS, e o P B
associ ated with _adverti senent databases, and can al so i nclude information
associ at d4nNeHonALYAQErthe SRssAE SNVeRRIERI n¥cither wBeHd nysemlinik arosas d8htkent |

and ot her types of content. In some enbodi ments, ad store 324 can be used

t o store igerrpted as ARyigg aapdepdnalendyker. feQ@ir@hent uelaied go o singla¢a@penentgor

schematic diagramis shown that illustrates an exenplary geo-tenporal
t ar get ed caehb@xdtios iofigorapeassiiddtaichekti. ng t o enbodi nents of the present
invention. FIG 4 illustrates a first |ocation 410, a second | ocation 412,

a thijpd |ggad)i on 444c.a08 fof Qustind Qﬁ@ﬂh@@aﬁ”%@-agltﬁ’ae G RL&DISRI &hSh@
nobi | e device 420, and two servers 422 and 424. enpl ary process 400 is

merely ar}iegi)éﬁg@li %n8fidé)tﬂglea%1taqgl faflRShRable for modeling geo-temporal behaviors

associated with mobile device 420. For example, in an embodiment, locations 410, 412,
414, and 416 can be geographic locations and can be designated in a number of ways such
as by a series of coordinates that include latitude and longitude, by town, city, county,
15  state, country, and the like. According to one embodiment of the present invention,
entities with whom advertisements are associated can provide data that indicates the
locations at which particular advertisements should be presented. Because different
entities may use varying designation schemes for designating locations, the data provided
can be normalized into a standard input scheme that enables more efficient processing
20  throughout the various methods as described herein.
[0075] In an embodiment, for example, locations 410, 412, 414, and 416 can be
cells in a cellular network. In another embodiment, locations 410, 412, 414, and 416 can
be designated by addressing information (e.g., an IP address) associated with a host

computing device, or with mobile device 420. In other embodiments, locations 410, 412,
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i npl enentation and is not intended to suggest any limtation as to the
scope of use or functionality of the present invention. Neither shoul d
exenpl ar ywprooasss2400 be i nterpreted as havi ng any depeRGENSP000/056762

requi r enent related to any single conponent or conbination of conponents
|IIustrateg 0074] Lo atlon§4410 412,.41?, and 416 can pe any
type of |9 6P it B FioTH e sSmatca Py rttheanationl fogtion: 4R¢ arawRly can
suitable for nDdelln geo-tenporal behaviors associated with nDblle devi ce
420. For ladudgpotaer 4tﬁﬂ>§tﬁséhfﬁ§@€ﬁw@mseful otatdeting advigtisenents. 414, and 416 can be
geographic | ocations and can be designated in a nunber of ways such as by a
seri es of[08Dar di nataesillubaited ncFldde, hobilt ddecad2ld Isashgiwhade firktyotadion 4161 t y,
county, state, country, and the |like. According to one enbodi ment of the
present iWWROht & fiBNIdchii®s aMhideh nijomasbt aritH BRBBOUSViE 612@5 IAGEHoaEE AN
provi de data that i ndi cat es the | ocations at which particul ar

adver il ngeég&hﬁ SRQU] or &mﬂr% le BREAUSS0, didi &S %@éno‘?l”wf&laﬁt%oﬁ%n%e

varyi ng Ation schemes eS|gnat|ng ‘| ocat’i ons a provided

can be nor ed.into. a sta da d i t hat, enabl es,nore, efficient
o ocossi EEE Sttt TR AN b shaBhaaZ N8 e R SR G| e
enbodi nent, for exang | ocations 410, 412, 414, and 416 can be cells in a

cel | ul ar IAfrRAK, cpmba frstopeideaty eniterrd bY dagftosh somaeneniyand then provided 416
can be designated by addressing information (e.g., an |IP address)

associ at gd saivieh 422 hys424c ohp dierithrey coiebpidorgntgra wlieth anpimiobde device &@282@n hen

ot her enbodi nents, |ocations 410, 412,414, and 416 can be regions

desi gnat egdnhiyursatdpushtdeciat 1ddatich indtxdnationdo a8vandd? andvi.ncl ude ot her
attributes that may be useful in targeting advertisenents. [0076] As

i 11 usipr atiggr7n FlI G AdindBRk e 48 \hef1c4R0ick 226 RRWAs AbmAhE ﬁ'fssetloclaﬁé?@hl@fb 410.
Wi | e at the flrst | ocation, a user may interact with nobile device 420. In

response 0 g@otnacfocgl[%nuﬁ% 'ﬂhl%rs"ﬁ‘a%ﬁe‘&“d%éeh 1JRRSA HafiCUrC B 26fectdPULAS,

| ocation Thfornmation

depending on the sample design, when mobile device 420 is in the second location 412.
As illustrated at 429, mobile device 420 travels to the third location 414. It should be
understood that any amount of time may pass between the time mobile device 420 enters a
15  location and the time that mobile device 420 exits the location. Data associated with the
length of time mobile device remains in a location can be collected. Similarly, data
regarding the duration of user interaction with mobile device 420 can be collected.
[0078] As illustrated at 430, during some specified period of time while mobile
device 420 is in the third location 414, server 422 communicates with mobile device 420
20  to determine the amount of storage available on a cache associated with mobile device
420. In embodiments, server 422 may also obtain other types of information such as, for
example, whether a user is interacting with the mobile device 420. Based on information
collected, server 422 can sclect an advertisement 426, and communicate that selection to
server 424, as shown at 432. Further, as illustrated at 434, the selected advertisement is

25  provided to mobile device 420 by server 424. According to an embodiment, for example,
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col |l ected such as, for exanple, by server 422. In other enbodi nents, device
| ocation information, can be independently nonitored by a network conponent
and t hen woaviodsas2s0 server 422 or 424. |In further enbodCwarst&9/05676ti ent on
nobi | e devi ce 420 can be configured to push device Iocation information to

servers 422 and 242, [00 7] ndi cat ed at e devi.ce. 420 mves
from t he 3VPILECNGE 42053 (Faléﬁdt éeﬁavucaéig a&migmh afiipicaliofn @ ldevi ce

| ocati on data can be collected again, depending on the sanple design, when
mobi | e devedide.4ABLi e fhe like ek bndithise dhe anesen@iiomef| 4dvagisemerid 42 a29,
nobi | e device 420 travels to the third location 414. It should be

under st oogetifiad tianey amdnbocatiornf Additbomatly, phsstideatoned?o tche bei configodet|te teevi ce
420 enters a location and the tine that nobile device 420 exits the

| ocati on.préRhidd §§ﬁ>meashﬁgfawdnfbftafs?eéiﬁéw&dhdaimﬂi me nobil e device remains in
a location can be collected. Simlarly, data regarding the duration of user

i nt oract 'O[u“%{lﬂgt N moR deU S Rardd s 450 PRI, nfftiBevidd 2B LrAASIs idri B at £d

at 43 SONE Speci peri od of tlne evi ce is |n

boter m ndnpR3Saleh 44 de ETTEhJO8T iR R e ot &R IR Rt b

devi ce 420. I n enbodi nents, server 422 na al so obtain other types of

i nf or mat i1BFt9NCHOathc adyertissrashs 180 cam BE m)éffserate@.w ¢j st nnejosea STRBOAUMERSt he
nobi | e device 420. Based on information coll ected, server 422 can sel ect an
advert i seosponds of grillercamntmihiof ateretshdd2 sl 624 con celtecs @meeytampeql, logstiamhown
at 432. Further, as illustrated at 434, the selected adverti senent is

provi ded daen #abideethd@ufacd rérateygcdatn@oralt dbdeldabar@hng dsed an peaio dutent ,
for exanpl e, adverti senment 426 can be cached on nobil e device 420 along with

an i ngdi cabéRidns S&d fn@ttancé%@lﬁée?qnt@ip btiorP4ssblfed %ﬁ:mém&tde@ﬁb@'@bt ates the
presentation of advertisenent 426 at a specified tinme and | ocati on.

Addi tionglhyy adverg] %&gﬁﬂﬁdlat%ZQxéF ?Qvé)%es%%%& QWSS L AP RIS 8B GliR the

sati sfaction of a speci

advertising content to a user of a mobile device based on predicted device location by
generating geo-temporal models using data collected according to a dynamically
updateable sample design. Turning to FIG. 5, a flow diagram is provided, showing an
15  illustrative method of targeting advertising content to a user of a mobile device based on
predicted device location. At a first illustrative step, step 510, a dynamically updateable
sample design that is associated with a mobile device is referenced. The sample design
can be used for identifying sampling time periods during which to collect device location
information associated with the mobile device. In embodiments, referencing the
20  dynamically updateable sample design can include retrieving the sample design, receiving
input values derived from the sample design, calculating input values using the sample
design, and the like.
[0081] At a second step 512, instances of user interaction with the mobile device
are detected during sampling periods that were identified using the sample design. User

25  interaction with the device can include, for example, the user powering on the device, the
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[0079] As further illustrated at 436 in FIG 4, nobile device 420 travels
fromthe third location 414 to the fourth |location 416. Wil e nobil e device
420 i s i rwoheldfses2sh | ocati on 416, the advertisenent 42@crams2@e/ops7esent ed
to the user. In some enmbodi ments, conponents of either or both of servers
422 and 424 ca coIIect ti,me-stanped. | ocati on data and use the data to
gener at e WEoMRERSG BRONGE |1gsn}g1§lp Ao eﬁ%c%l%tg&d&’lc? (9 GPEMUGEALS ons
and instances of user interaction associated with nobile device 420. [0080]
To recapiWwith acentepepmsider gk theiliked Alysiere ikt anlgcaonhddbe tloyice & dpsermmped
advertising content to a user of a nobile device based on predicted device
| ocat i on dwyingemneh aistange @ as¢reimpoicaion noide kige disiiceg Aateaplaoict ebdbed aadoacedi ng
to a dynam cally updateabl e sanple design. Turning to FIG 5, a flow

di agram i1gcapiof \¢hAl &tludeRioWsipeatddh bff d ptoloFaphicvedTRtdda Bburk@rad@ite NOcountry,
advertising content to a user of a nobile device ased on predlcted devi ce

| ocat |50n or'%ltle Rk 'A&&ltlbﬁdlférzﬁ rd@%hé’ F00§ttl cans‘(;eeiﬁfrﬁllf%d aﬁd%%gi i t¥rrHsO gabl e

sanpl e design t I's associated Wt a nobi evi ce | erence he
le d b df i I t ds d
wh oh t o RO Crsavriat atict i Phichhmte Bl GeiSes ble ['hot he lrjrglbin Pe

device. In enbodi nents, referencing the dynam cally updateabl e sanmp
desi gn cdA9%2icl ude Alettep ei)|6né1r@%@a@a¢ép|détad@§t gtﬁhcaft@céW?%Oan%tfowmes

derived fromthe sanple design, calculating input values using the sanple
desi gn, anslandsefuskantcfa@08n Js racorded eEantdmststansd 2ocating datases boftonsgkin a
interaction with the nobile device are detected during sanpling periods

t hat wer gchdBatil¢ htatlasesi Additibmlisadp @colesd data ddacc maingdiaal foorn pdrtibulihe
device can include, for exanple, the user powering on the device, theuser

maki ng a PRRAEERIe. UHeNGstthCcal D CRfighfg ¥ %ﬁes GRUSANdSH S AR Qftal £hd
comuni cate with a content provider and the |like. At step 514, a | ocat i on

of the deyj 6 dyd 'r&ln%e%)%r@&ﬁ‘?ebn&% 'f&g(ciil‘i@a%ng WBHAAGE ah, HeRby ' PHGEEESdn? B th

t he deV|ce

newly collected data. As shown at step 518 of FIG. 5, the collected time-stamped device
location data is used to update a geo-temporal model that represents device location and
user interaction with respect to time periods.

15  [0083] With continued reference to FIG. 5, a first period of time is specified, as
illustrated at step 520. At step 522, a device location is predicted for the first period of
time and at step 524, user interaction is predicted for the first period of time. The
predictions are made by referencing the geo-temporal model corresponding to the device.
In embodiments, the geo-temporal model can include model produced by regression

20  analysis or other similar time-series forecasting technique. In those instances, locations
and user interaction can be predicted by calculating expectation values using the specified
first time period as input to the model. In other embodiments, other types of statistical and
probability distributions and models can be used to create the geo-temporal model. In
some embodiments, the geo-temporal model can actually consist of a number of different

25  mathematical and statistical models that can be referenced. In various embodiments,
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| ocation can include a designation of a geographic area, a city, a county,
a state, a country, or the like. Additionally, a device |ocation can be

i denti fi esoant/dexsgnated in terms of an | P address of &Czarspawiosggézievi ce
to which the nobile device is connected. [0082] At step 516, tine- stanped

data that i dlcates d V|ce | ocation for. e%ch i nstance of us E i nteraction
i s recor d8gdICHiged ?‘P?F‘e iR a NS A fCEHF IR TEPTR An2ePateBgFad 5! 421 dagledrap| e

dat abase. Additionally, the recorded data can be maintained for a

par ti cul analyss@hconfidenpodeveliyes ibyssratath wdGoé. configured to asses the

useful ness of ol der data, and can determ ne appropriate tinmes for

di scar di 084! | ect ess diastasted hestepy26makFiG 5, aanilhomntinewleyhocdutthatiadudat a. As
shown at step 518 of FIG 5, the collected tine-stanped device |ocation

data is usRetif® at REVIrEscin @ Badedniotha | prémet@instshah tHa8 eSStk sRk&emeacat i on
and user interaction with respect to time periods. [0083] Wth continued

refer ”Ceca Goesl%r%en%éi @ tEbr§ér cﬁlﬁd oOfflc RbediillE ik HS&'off'tlf%%r {ﬁh :p'éﬁ%t ht ed at

step evi ce [Focatton I's pr |cted iTst period

ft 524 t f t f d
of 11 n”’é R R s R
correspondlng to the device. In enbodlnents the eo-t enpor al nDdeI can

i ncl ude rBefs that heueew v esigyrhoald ba uanaied sind #ra g@%éﬂ“@ﬁﬁh"? areptiethceri es

forecasting technique. In those instances, |ocations and user interaction
can be prsetipbst dedighys updated. dnicmpodsopants efi tho nreseritueesntign,rtbc sdneple desgrf cand
first tinme period as input to the nodel. In other enbodi nents, other types

of stati Hel @alatedrishsd obahtibid ¥ssdisgichishatoudti efidicnpdend utidty dfethysachpteo
create the geo-tenporal nodel. In sone enbodi nents, the geo-tenporal nodel

can gt uajekiy nc%‘&‘oﬁfm?fto @mBHd[IHFehtsCHf 1 fp’?e%éﬁ%vélﬁi‘ohek’@ﬁﬁlg%s@ﬁ%péété’st bt i cal
nodel s that can be referenced. In various enbodi nents, predi Cting device

| ocation 10$9dé1ﬁﬁédde&ttl%hgcr%&ﬁpné R nﬂnﬁ g?r%gﬁ%@fat@'cgﬂ%ql%% G&R frg&deﬂgedata

anal ysi s con nce Teve as i llust

collection, data collection at different times, and the like.
[0085] Turning now to FIG. 6, a flow diagram showing an illustrative method of
predicting device location and user interaction information using a geo-temporal model for

15  targeting advertising content to a user of a mobile device is illustrated. At an illustrative
first step, step 610, a first time period is specified. At step 612, a first set of confidence
levels associated with predictions of device location during the specified first time period
is determined. At step 614, a determination is made whether any of the first set of
confidence levels exceeds a first predetermined threshold.

20  [0086] As illustrated in FIG. 6, a second sct of confidence levels associated with
predictions of user interactions with the device during the specified first time period is
determined, as shown at step 616. At step 618, a determination is made whether any of
the second set of confidence levels exceeds a second predetermined threshold. At a final
illustrative step, step 620, selected advertising content is provided for presentation to the

25  user during the specified first time period. In embodiments, advertising content is selected
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[0084] As illustrated at step 526 of FIG 5, an illustrative nmethod further
i ncl udes sel ecting an adverti senent based on the predictions such that the
sel ect ed woOwverwissesent can be presented to the user duriPog/ush@ospee? fi ed
first period of tine At step 528, the selected advertisenent is provided

to the I t step 530, a eternlnatlonl that the sanple
desi gn gﬁ@éﬁfdﬁow n@&encgnlawi% cxecpfl Mg roSPIelNE ﬂgﬁh?idsg?@ﬁ iggnCce; Heoanpl e
design is updated. In enbodi ments of the present invention, the sanple

desi gn cambsdingdasaser pdissicmenisanaiobs selseied basrton ambejueadt 138 %eednficascy and
utility of the sanple design. According to enbodi nents of the present

i nvent i orgved aaspdodateke svign auppdatdsr peedidtioa| afddeviodilddatia iaadsanr et idasi 8% n
nore frequent data collection, less frequent data collection, data

col I ecti adnfllerdl 160N @BoctatdiBWith %%brﬁe@ﬁoﬂduk%preh&@gﬁ]of-[lldéﬂﬁn&ﬁladﬂf@)w Wwith HS 6,
a flow di agram showing an illustrative od of predicting device |ocation

and user J0fer antding Lbasi et 0%611? ?T&'}%Ffserg%%rh&ﬁ%éﬁbf TRREkd fb%(Ejedt &l 9gt 1 ng

adverti si ng content to a user evice 1S illustrate At an

|IIustrat|v first ste first tine riod is le . At
Step 610 10Tpn icdiadin BrealitR o dfie el BL i B Rl rtBfdh b of
devi ce Iocatlon during the specified first tinme period.is deternlned At
step 614, Veasadelp@%lwwaﬁucarﬁsl t&le%@@ Rheedefo awnbﬂﬂt)@aﬁ‘em%l@r bitinggs plans,
confidence | evels exceeds a first predeterm ned threshold. [0086] As

i |1 ustratheddwnltiFm@naggmeat dieertives, sed theflikconf i dence | evel s associated with
predi ctions of user interactions with the device during the specified first

time peri[0087]s det erurhingaowasd FEGOW Adw Hiagpard owiAl afbdt@er ifilidrati@e method
determ nation is made whet her any of the second set of confidence |evels

exceqds arseeenss Hﬂ@e@'ﬁ&ﬁ% eharest Hhf GshUrd: mdbild dE‘n@é"baée'd' 85 pfedldi eI SE&P

step 620, sel'ected advertising content is provid for presentation to the

user durlpg, e, SREGLIJEdAT L5ty (o] RPSELAd ilifl & {;’H%'ﬂ B3040V bl N9

content iS selecte ch’ confrdence excee e respective

t hreshol ds. ..For |nst nce, |n one.
predicted device ?ocatlon and user interaction for a specified first period of time. At step

712, availability of the mobile device during a second specified period of time is detected.
Generally, the second specified period of time occurs before the first specified period of
15 time. At step 714, availability of storage space in a cache on the mobile device is
determined. In an embodiment, the mobile device can report this information and in
another embodiment, the information can be extracted or provided by other entities.
[0088] At step 716, a subset of the set of selected advertising content is selected
based on the availability of storage space in the cache on the mobile device. At step 718,
20  an executable script is generated. The executable script is configured to facilitate
presentation of the subset of advertising content during the first specified period of time.
In this way, the subset of advertising content can be provided to the device along with the
script, as indicated at step 720, before the occurrence of the first specified period of time.
The executable script can be configured to cause the advertising content to be displayed

25  upon the occurrence of one or more conditions such as, for example, the occurrence of the
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enbodi ment, sone advertisenents may be sel ected based on an at | east 80%
confidence | evel associated with a particular prediction of device |ocation
and an atwbeasro3g82% confi dence | evel associated with a ®OTASI@ONSI7AY

predi ction of user interaction with the device. In other enbodinents, sone

adverti si content nam e selected.based on.the | ocation prediction,
regar dl esfgfgb%peelﬁ@d BE180 HEH% 1kUSGE @?eraﬁwélr%@ BﬁnéeaecgdiletSPgﬁ,eﬂa%?&ﬂwree
versa. Decisions such as these can be made to acconmobdate particul ar

busi ness 39l 4Rk Is ehdafl atih thenagestenitadypitistng eaagent anrdeadnef 3 iskent. [ lmoshgr

Turning nowto FIG 7, a flow diagram show ng another illustrative nmethod
of t ar getdanrigrdadares,td signg atixrtstmpletiastanctise ror aharkemthbi ¢am lkexdcognibakey then
predi cted device location is illustrated. At step 710, a set of advertising

content ifolsiRl R&IREaRBS efklRIdaubk etk elcatdoBievdEfee b AetePRidNthdaSBlpresent
interaction for a specified first period of tine. At step 712, availability

of th i I i econd specified period of time is detected.
GEnerglr&gé%ﬁgggé%%ﬁgﬂg%gggfﬁgg'period of time occurs before the first
specifie iod of tinme...At step 714, availability of stora pace.in a
chche on I8 Iobi | MRy S Resrinin &l Ben R s el St et RS Sr
device can report this informatign and i n another enbodi nent, the

i nf or mat % FORRANEES B shavnetredosyblsvyigheut Aspagiingetromihs spigs and sroggf fie st ep
716, a subset of the set of selected advertising content is sel ected based
on t he avaédeabinventyorof Egtbodiampmtsplthe nreschheveniodrehore bdve deshilied wigvitlee. At
step 718, an executable script is generated. The executable script is

conf i gur dfiteho td deiillustalioe pabse faat icotiictie.t heltatfibet craboditheérist widh becodant ent
during the first specified period of tinme. In this way, the subset of

adverypi si a@@ar‘éﬁ%‘%ﬂése%ﬁﬂle@% BRI @eddd ﬁ’ottdéﬁar@ EW¥htRs s%'og&gAV@killédta%aﬁ%dypt ; as
indicated at step 720, before the occurrence of the Tirst specified period

of time. Jhe.f Zﬁt%Hfaﬁ% néifil | i 8RinG AL | I Enfich GRS Fo tdiEerREYEbLS N9
content to be'displayée

departing from the scope of the present invention.

[0090] It will be understood that certain features and subcombinations are of utility

and may be employed without reference to other features and subcombinations and are

15  contemplated within the scope of the claims. Not all steps listed in the various figures

need be carried out in the specific order described.
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upon the occurrence of one or nore conditions such as, for exanple, the
occurrence of thefirst specified period of tinme, and user interaction with
t he devi cw0 2bn/sed28 enbodi ment, an APl is included w t hPCnaISgamsd76Df
advertising content instead of a script. In other enbodi nents, a tag or
other sinple instruction or marker that can be recognized by the nobile
device can be included such that the nobile device can determ ne when to
present the advertising content to t@ieAusi® . [0089] Many different
arrangenents of the various conponents depicted, as well as conmponents not
shown, are possible w tTeUbhvaeparctaimgd fst om the spirit and scope of the
present invention. Enbodi nents of the present invention have been descri bed
with the intent to be illustrative rather than restrictive. Aternative

embodi ments wi |l becone @RP& @bfc dopul@S8acikid hedla ihﬂvih?%oﬁbﬁtef-@%cu%lenm
depart fromits scope. A skilled artisan may devel op alternative neans of

i npl enment;j . i I i - de j he
scope of PRE<HOE hESATEACIBR T aBERIHT Aol o S BAROL NG ShRRLIE'S, |
features and subcopbinations are of . utility an be .enpl oyed. wi t hout

o er dnod 1o 8t Fep bR A bSafr nftiditdeial o e BEURIERRESIE oo w t hi n
the scope of the clains. Not all steps listed in the various figures need
be carried out in the sp@dpting Giderr doserichego-tImpE Trrdel nksptisgie @ ai ned
is: 1. One or nore conputer-readabl e nmedi a havi ng conput er - execut abl e

i nstructions enbodirepresdngatoonoff @rplpehfyooiavgtiensned thedmobile deget idugng a
advertising content to a user of a nobile device based on predicted device

l'ocation, the nethqueiyPof FUnig pepdativRgeindhSatiag Ao adfinam@e geb 2cmpdral
nodel conprising a representation of a plurality of |ocations of the nobile

device during a pl ypgdd tympfisdsifGrpiafiffme WETRE UcHRE R daiith HAE HNQaH ©
geo-t enpor al
10 according to a dynamically updateable sample design;
specifying (520) a first time period;
predicting (522) a location of the device during the first time period
using the dynamic geo-temporal model;
selecting (526) an advertisement to provide to the device based on
15 the predicted location;
providing (528) the advertisement to the device such that the
advertisement can be presented to the user during the first time period;

determining (530) that the sample design should be updated; and

updating (532) the sample design.

20 2. The media of claim 1, wherein the dynamic geo-temporal model

comprises at least one probability density function associated with device location data.

3. The media of claim 1, wherein updating the geo-temporal model

comprises modifying one or more parameters associated with the model.
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nodel conprises incorporating time-stanped device | ocation data collected
according to a dynam cal |l y updat eabl e sanpl e desi gn; specifying (520) a
first timeoperisai2spredi cting (522) a | ocation of the decras2aenserg2t he
first tinme period using the dynam c geo-tenporal nodel; selecting (526) an
advertisenment to provide_ to the device based.on the predicted | ocati.on;
provi di ng (528) ¢ he advebte wedarl St he JEIT AR hacorHaPeaL BIdFb errent
can be presented to the user during the first time period; determning
(530) t haomphisessipgaréng datp gallentesiicdonsa sppeifieetimeaatodipdat i ng (532) the
sanpl e design. 2. The nedia of claim1, wherein the dynam c geo-tenpora
nodel conprises at |east one probability density function associated with
devi ce | ocation dat®a. 3.ThEhemetkai ef aflaigl ali, mwherewh eseddchng paiat advgrtisament
geo-tenporal nodel conprises nodifying one or nore paraneters associ ated

with the dﬂiﬁ@@ﬂses‘ﬁdefﬁh@ir?ﬁi adwaktigh@hihdvingVae raedotiadRid@atritige thae igkertdsedpor al
nodel conprises discarding data collected before a specified tine period.

5. The nggi ad\oefrﬁ%lvnfeéfrn%ﬂouwﬁ%qaﬁésem%&lt@%tds&gwﬁen AvELt iReIEQtyiAPIR hGR

identifying an a t1sement having an associated attribute that 1ndicates

t hat the(Pdver¥h%gQ%g%?$pouLd be presented to a user when the user

i nteract W tH ém4%]}ce at the predicted location. 6. The nedi a of

claim5, wherein the predicted | ocation conprises a designated geographic

region. 7. Th i f ¢laim.b5, rein | | in h rti n
f 5?; ﬁ er © rredl()a} ° ”lchearlngghg ofV\cA?aelme , wﬁeerel?lctille pgedticteed ?odc\alltelorg Icosr%]gr)rr?sets a

designated geographic region.

7. The media of claim 5, wherein selecting the advertisement further
10 comprises:
determining available storage space associated with a cache that is
maintained on the mobile device; and
selecting an advertisement having an attribute that indicates an
amount of memory required to store the advertisement, wherein the amount
15 of memory required to store the advertisement is less than the determined

available storage space associated with the cache.

8. The media of claim 7, wherein providing the advertisement such
that the advertisement can be presented to the user during the first time period comprises
providing the advertisement to the mobile device such that the mobile device stores the

20  advertisement in the cache.

9. The media of claim 8, wherein providing the advertisement further
comprises including an indication that the advertisement should be presented during the

first time period when the user interacts with the mobile device.
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conprises: determ ning avail able storage space associated with a cache that
is mai ntained on the nobil e device; and sel ecting an advertisenent having
an attri bwoeotmsss2sndi cat es an anount of nmenory requi r e#CTaISsa0908676he
advertisenment, wherein the amount of nmenory required to store the

advertisenment is less than the. determ ned avai.l ab] e st oyage.space .
associated with the cacE@‘.e @eﬁfﬁh@%rféﬂfna%ofupéf‘%ﬁgrnﬂ?? Semafeeﬁﬁm@f SOPWIAG t he
advertisenent such that the advertisenent can be presented to the user
during t rhangipg ot leasrenpet the dreqesnsiy iase pathirp of distageesd dadveetedtivament to the
nobi | e devi ce such that the nobile device stores the advertisenent in the
cache. 9. The nedia of claim8, wherein providing the advertisenent further
conpri ses includi nglan iOui canperconpaterirbalabivieedia deveg tcompotat-dxdeatable
presented during the first tine period when the user interacts with the

nobi | e deMitaRtidss enfbwlidEtheof ffoiCherfoiing 41p@deold vF tirp&rirpadivtRistgSdodfent to
conpri ses changing at | east one of the frequency and pattern of instances

of daka cpldestd ﬁpbilel&evié?'@ast o@fe@icgegirﬁé%c% odaBiBfaht feffdiBnpavinpg

conput er - execut abl e 1 nstructi ons enbodi ed thereon for performng-a nethod

of targeting advertisin ont e .a user of a bi l e vice hased on
br edi cied devi ce. | ocat | SRTIHE (bt RBe-SBpe U ot Rk Pl g FoBgRfH: @
ti me-stanped device |ocation data corresponding to.a plurality of instances
of user interactiorf RPRADE HWGFQPEF@&FIE@?CWWH’@f%‘ﬁ?&%’)‘leéilcaynamc
geo-tenporal nodel that represents a hypothesized rel ati onship between user
interaction with the nobipdatinge($ e adsnarie gecigmporal ohoddhdhafotsiprasentei ce
when the user interacts with the

hypothesized relationship between user interaction with the mobile device

10 and the location of the mobile device when the user interacts with the
mobile device;
specifying (520) a first time period;
predicting (524) that the user will interact with the mobile device
during the first time period, wherein predicting comprises referencing the
15 dynamic geo-temporal model;
predicting (522) that the mobile device will be at a first location
during the first time period; and
providing (528) a selected advertisement to the mobile device such
that the advertisement can be stored in a cache on the mobile device and
20 presented to the user during the first time period, wherein the advertisement

is selected based on the first location.

12. The media of claim 11, wherein collecting time-stamped device
location data comprises determining location information associated with the mobile

device during each of the plurality of instances of user interaction with the mobile device.
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nobi | e device; specifying (520) a first tine period; predicting (524) that
the user will interact with the nobile device during the first tine period,
wher ei n pvednurddsgrsconpri ses referenci ng the dynam c geecraspavassandel ;

predicting (522) that the nobile device will be at a first |ocation during

the first tinme periqd; d providing. (528) a sel ected advert.i senent. to the
mobi | ¢ devi ce such that tifemsivert P@M V&‘é?ﬁelﬁeb%%t’&f‘le’&g‘?fﬁla&m&zfeﬁ’é’“é?? t he
nobi | e device and presented to the user during the first time period,
wher ei n taddresgivemfpseationt is sel ected based on the first location. 12. The
media of claim 11, wherein collecting tinme-stanped device |ocation data
conprises determning |ocation informati on associated wth the nobile

devi ce during each laf t Hehephodialaftojaiof 12, ngheeio dscasionusfrmatidre carmpiisen an t h
t he nobil e device.13. The nedia of claim 12, wherein |location information

conpr i sesdcaigddites sedi@aphid c@dn. on. 14. The nedia of claim 12, wherein
| ocation informati on conprises a designated geographic |location. 15. The

media of claim 11, wherein providing the advertisenment to the nobile device

further conprises prsovi difadmadla @¥ekithal! &hekid Ploviding R VB LENIRVS G
wherein the executable script is configured to cause the advertisenent to

ol o m 11 e RafE SRR PHEHE hAFIdAS h SeBaRE LB 1 B BUERELRLT

avai | abl e anount of storage space_.assqciated wth the cache,
wherein tﬁe executa% &rlpt Ps conﬁgur68 to cause tillvé advertisement to be presented to

the user during the first time period.

16.  The media of claim 11, further comprising selecting the

10 advertisement based upon an available amount of storage space associated with the cache.

17. One or more computer-readable media having computer-executable
instructions embodied thereon for performing a method of targeting advertising content to
a user of a mobile device based on predicted device location, the method comprising:
referencing (510) a dynamically updateable sample design for
15 identifying a plurality of sampling time periods during which to collect
location information associated with the mobile device;
detecting (512) an instance of user interaction with the mobile
device during each of a subset of the plurality of sampling time periods;
collecting (516) time-stamped device location data associated with
20 the mobile device in response to detecting each instance of user interaction
with the device;
updating (518) a dynamic geo-temporal model from the collected
time-stamped device location data;

specifying (610) a first time period;
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17. One or nore conputer-readabl e nmedi a havi ng conput er - execut abl e
i nstructions enbodi ed thereon for performng a nethod of targeting
adverti siwgQ20ommi3es?s to a user of a nobile device based enTarse@wnsE@d2 devi ce
| ocation, the nmethod conprising: referencing (510) a dynam cally updateabl e

sanpl e design for identifying.a plurality of s ling tinme periods during
Wi oh to corl ect 1 ocari GRATHHMOIEh belicicar Gt VEh@sP5B19% Hlvidce;
detecting (512) an instance of user interaction with the nobile device
during each of a supedietiasf of wsr piteteglion yithfthe mebile dgviee serrpwpndigg to the
collecting (516) tine-stanped device |ocation data associated with the

nobi | e device i n rdapameptodlet ecti ng each i nstance of user interaction
with the device; updating (518) a dynam c geo-tenporal nodel fromthe

col l ected tine-stanped dRrwr@@ih©q812)08 b cSREEINLY 18] (8i8Viatad fitista ti me
period;determning (616) a first confidence | evel associated with a

predi gtion of user ﬂg@&i@ﬁ(ﬂ%ﬂaoﬁ]rsf(’\%%_v%etlggatfgﬁtaiugﬁ%g%}’i?rgtgtitﬁgfa%r?&pondi ng to the

first tinme period; determning a secon nce [evél associ ated

with a prediction of a first .device | ion durin e first ti eri od;

conparing the first (61é¥“5ﬁ8n%i%%ﬁ§t?§%§fn &ﬁgpﬁkﬁgépfgygk “% Vggﬁ st and

a second predeterm ned threshol d; deternining (714) availability of storage
¢

space in a cache orfitddiroisrend Ryedsteraningdtheasholdast " one of the first and

second confidence | evel s exceeds the
determining (714) availability of storage space in a cache on the

mobile device;

10 if at least one of the first and second confidence levels exceeds the
corresponding threshold, determining (714) an advertisement based on at
least the first device location and the storage space in the cache;

providing (620) the advertisement such that the advertisement can
be presented to the user during the first time period; and

15 updating (532) the sample design based on at least one of the first

and the second confidence levels.

18.  The media of claim 17, wherein providing the advertisement such
that the advertisement can be presented to the user during the first time period comprises
including an indication with the advertisement that indicates to the mobile device that the

20 advertisement should be presented to the user during the first period of time.
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correspondi ng threshold, determ ning (714) an adverti senent based on at

| east the first device |l ocation and the storage space in the cache;

provi di ngvO@R0)o3t32é adverti senent such that the adverti PEREISR00OANTHE
presented to the user during the first tinme period; and updating (532) the
sanpl e desi gn based on | east ane .of the first and the secaond confidence
Tevel 5. 18, “The media of h BPd £F.0 %ﬁeﬁeiweﬁ?lamrw @gttﬁ% adeRFurTISE AR such
that the advertisenent can be presented to the user during the first tine
period cohgrthe advartissment pap bnpicpeiiteshtol tha upirtduringdhe fusé timespariedtconpaises
indicates to the nobile device that the advertisenent should be presented
t o the ugeovidingi ag ckdvatdbia serippeoi thd mbdbitd devidd. whHdreinnthdi excodtaldb aicnpil %,
wherein providing the adverti senent such that the adverti senent can be
present edohfighB@ t6T8hiscHhE i dAGeritilENéttsthel hrdbenReY t00theCREP HISSS tHY AMk Gintg an
executabl e script to the nobile device, wherein the executable script is
configured tg cause the advertisement to be presented to the user during
the first tine period. 20. The nedia of claim 17, wherein updating the
sanpl e desi gn based on at |east one of the first and the second confi dence
level s comprises changl ng 8l 4ig3%tidRe 2 iR LhEHHENRY sARfRALLSE W

on at least one of the first and the second confidence levels comprises changing at least

one of the frequency and pattern of instances of data collection.

10
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