1 Method and Apparatus for Providing Late Return Detection of a
Shared Vehicle 5 CROSS REFERENCE TO RELATED APPLI CATI ONS The
present application clains the benefit of U S. Provisional Patent
Application No. 61/610,031, filed on March 13, 2012, which is
incorporated herein by reference in its entirety. 10 BACKGROUND
Vehi cl e sharing services (such as those offered by Z pcar, Inc. of
Canbri dge, Massachusetts) have beconelincreasingly popular in the
Unites States and around the world. The principles of vehicle sharing
services are fairly straight forward. Individuals 15gain the benefits
of private vehicles without the costs and responsibilities of
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accesses a fleet of vehicles on an as-needed basis In certain

vehi cl e sharing services, the users are nenbers and have been
pre-approved to drive (e.g., background driving checks have been
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several advantages over traditional car rentals. 25 Vehicle sharing

servi cesCH¥&Ynot linmted by office hours, and are avail able twenty
four hours a day, seven days a week. Reservation, pickup, and return
for vehicles of a vehicle sharing services is self-service. Shared
vehi & es can be rented by the minute, by the hour, as well as by the

day. 2 BACKGROUND
Vehicle sharing services (such as those offered by Zipcar, Inc. of Cambridge,
Massachusetts) have become increasingly popular in the Unites States and around the
world. The principles of vehicle sharing services are fairly straight forward. Individuals
15  gain the benefits of private vehicles without the costs and responsibilities of ownership.
Instead of owning one or more vehicles, a household accesses a fleet of vehicles on an as-
needed basis.
In certain vehicle sharing services, the users are members and have been pre-
approved to drive (e.g., background driving checks have been performed and a payment
20  mechanism has been established). Shared vehicles are picked up and returned to a
designated space. Vehicle locations are distributed throughout the service area, and often
located for access by public transport. Typically, insurance and fuel costs are included in
the rates.
Vehicle sharing services offer several advantages over traditional car rentals.
25  Vehicle sharing services are not limited by office hours, and are available twenty four
hours a day, seven days a week. Reservation, pickup, and return for vehicles of a vehicle
sharing services is self-service. Shared vehicles can be rented by the minute, by the hour,

as well as by the day.



SUMMARY Conventional mechani sms such as those expl ai ned above suffer
froma variety 5of deficiencies. One problemhas to do with a late
return of a shared vehicle. This problem affects both the current
user of the vehicle and a next user of the vehicle as the late return
may inpact the next user. Late returns result in potential delay for
t he next schedul ed user of the vehicle in that the next schedul ed
menber shows up at the designated spate only to find the vehicle is
not there. The next schedul ed user then 10 contacts the service
provi der to determ ne how to proceed, either by reserving another
vehicle in another |ocation or nmaking alternative plans. This results
in an unsatisfactory custoner experience. The service nenber who is
returning the vehicle late is charged a late fee. It is accordingly
an objec presently descri bed nethod and apparatus to
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20  shared vehicle, a potential late return of the shared vehicle is determined. Finally, at least
one of the first member and a representative of the vehicle sharing service are notified of
the potential late return of the shared vehicle so appropriate action can be taken

Other embodiments include a computer readable medium having computer

readable code thereon for providing late return detection of a shared vehicle. The

25  computer readable medium includes instructions for determining, by a computer system,
an end time of a first reservation of a shared vehicle by a first member of a vehicle
sharing service. The computer readable medium also includes instructions for

establishing, by the computer system, a location of the shared vehicle at a first



5 when a potential late return is determ ned, at |east one of the
first nmenber of the vehicle sharing service and a representative of
the vehicle sharing service of the potential late return of the
shared vehicl e. Still other enbodi nents include a conputerized
device, configured to process all the nethod operations discl osed
herei n as enbodi nents of the |nvent|on In such 10 enbodi nents, the
comput eri zed device includes a nenory3system a processor,

comuni cations interface in an interconnection nmechani sm connecting
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summarized above and disclosed in detail below. More particularly, a computer program

product is one embodiment that has a computer-readable medium including computer
program logic encoded thereon that when performed in a computerized device provides
associated operations providing late return detection of a shared vehicle as explained

25  herein. The computer program logic, when executed on at least one processor with a
computing system, causes the processor to perform the operations (e.g., the methods)
indicated herein as embodiments of the invention. Such arrangements of the invention

are typically provided as software, code and/or other data structures arranged or encoded



10 The system of the invention can be distributed between many

sof tware processes on several data comunicati ons devices, or al
processes could run on a small set of dedicated conputers, or on one
conput er al one. It is to be understood that the enbodi nents of
the invention can be enbodied strictly as a software program as
software and hardware, or as hardware and/or circuitry 15al one, such
as within a data conmunications devick. The features of the

i nvention, as explained hereln nay be enpl oyed in devices and/ or
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DRAW N foregoing wll be apparent fromthe follow ng nore
part icul ’ﬁhe @eismrofphq mnemfonpa@bedm@@u@dbmemmasy sfftwdre pioneseestdron,  as
illustrated t he acconpan | ngs i.n ch ik ence
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15 alone, such as within a data communications device. The features of the invention, as

explained herein, may be employed in devices and/or software systems for such devices
such as those manufactured by Zipcar Inc. of Cambridge Massachusetts.
Note that each of the different features, techniques, configurations, etc. discussed
in this disclosure can be executed independently or in combination. Accordingly, the
20  present invention can be embodied and viewed in many different ways. Also, note that
this summary section herein does not specify every embodiment and/or incrementally
novel aspect of the present disclosure or claimed invention. Instead, this summary only
provides a preliminary discussion of different embodiments and corresponding points of
novelty over conventional techniques. For additional details, clements, and/or possible
25  perspectives (permutations) of the invention, the reader is directed to the Detailed
Description section and corresponding figures of the present disclosure as further

discussed below.



10Fi gure 2 conprises a high level flow diagramof a particul ar
enbodi mrent of a nethod for detecting a potential late return of a

vehi cl e; Figure 3 conprises a high level flow diagramof a
particul ar enbodi nent of a nethod for responding to a potential late
return of a vehicle; and Figure 4 illustrates an exanple

conputer systemarchitecture for a conputer 15systemthat provides
late return detection fa shared vehicte in accordance with

enbodi nents of the invention. 6 DETAILED DESCRI PTI ON The
enbodi nents set forth bel ow represent the necessary information to
enabl e those skilled in the art to practice the invention and
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invention to those skilled in the art. The term nology used in the
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i nventi on. e nunpers refer to like elenents.
Figure 3 comprises a high level flow diagram of a particular embodiment of a

method for responding to a potential late return of a vehicle; and
Figure 4 illustrates an example computer system architecture for a computer
15  system that provides late return detection f a shared vehicle in accordance with

embodiments of the invention.



Vehicle sharing is a service that offers the piece-of-mnd of the
vehicle wi thout the up-front costs, hassles, or environnmental inpacts
of private vehicle ownership. Menbers rent vehicles on an hourly
basis. In sone car sharing services, nmenbers can 20visit a website to
view the | ocations of cars avail able and reserve a vehicle for the
anount of tine they need. The website will al so show t hem when the
other cars are booked, allowing them&o nmake their plans according to
avai lability. Menbers can al so nmake a reservation over the phone.
When t he i up, the nmenber goes out to the car, uses
an eIectPgﬁﬁgﬂﬁéﬁgﬂggaggﬁggs the car, and then drives the car as if
they owned i tThe eiboliltferidsed (il 1¥IEy fepesarR i MecHBYREformaass cldld he
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20 visit a website to view the locations of cars available and reserve a vehicle for the amount
of time they need. The website will also show them when the other cars are booked,
allowing them to make their plans according to availability. Members can also make a
reservation over the phone. When the reservation comes up, the member goes out to the
car, uses an electronic card to access the car, and then drives the car as if they owned it.
25  The card allows the service member access to the vehicle, as well as enabling the vehicle

to be started. The keys are kept inside the vehicle. The service tracks the time out, time

returned, and miles traveled. The car is returned to the same spot it was taken from and is



20(e.g. over an hour) then a potential |ate return could be
identified. In a particular enbodi nent, the velocity of the vehicle
is considered in determ ning whether there is a potential |ate
arrival. The velocity can be taken as a constant (e.g., sixty mles
per hour), as an approximate given the actual route traveled by the
vehicl e, or an actual velocity of the vehicle determ ned from

i nformati on gat hered 25about the shar@d vehicl e. A flow chart
of a particular enmbodi nent of the presently di scl osed nethod is
depicted,in Fi The re ta enent are herein, denot ed
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t he functlonai information one of ordinary skill in the art reqU|res

to fabriklape Tt eaylisdn gp unsgtizfacierpustopshpincErncs o T hGesBice BICPBET Whtrst he
processi Rg. LS Jx%ﬂlc!ﬂa%qga{a Cﬁa’é@"f&é" the present invention. It

shoul d be notgg&t hat many routine 10 program el enents, such as
initi@alizati o’ﬁhe(ﬁresleotbpdesanbbd\ﬂacthacmreisapammIﬁ@‘pm\edmg latergpon detgction
vari abl es reciat hose, _of ,or di nary
Sk sl epRla i hedek bt propich o BRY S hireh IPRGey | R feAind
parti cul fdw &EFip@RASindcciiaRs sl pleesht [rﬁ/ehtﬁdd,lsh‘[aﬁtlovle d@splayedrdla can
be varied without departing fromthe spirit of the invention. Thus,

unl ess ofereing) ssecent Magd Oshews the surrend decetisne 40 eidhe shasgdavelicls andrthgy
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conveni ent or desirable ord erring to Figure 2, the first
st eplof ef thardhide [lacpldvmﬂmmé@tlattwdetamd tieef) Iamtltht(oalc'ﬁl@ted ﬁtsmnp@lil&@omat e
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system eshidéid ohlyneetenth of afnhlleSﬁ'orﬁ @s @omaldcatio f1If EheSJ’eElf:Rdvereb]bﬁ’ta‘in by a
first necrltlts)tgrrlce:of}c on? th\é olmceI lgca?lgr?' r(!forll‘gexgrgjgl\e/ |68 miles) and the time to travel from the
current location to the home location exceeded a reasonable time for the current distance
20  (e.g. over an hour) then a potential late return could be identified.
In a particular embodiment, the velocity of the vehicle is considered in
determining whether there is a potential late arrival. The velocity can be taken as a
constant (e.g., sixty miles per hour), as an approximate given the actual route traveled by
the vehicle, or an actual velocity of the vehicle determined from information gathered
25  about the shared vehicle.
A flow chart of a particular embodiment of the presently disclosed method is
depicted in Figure 2. The rectangular elements are herein denoted “processing blocks”

and represent computer software instructions or groups of instructions. The diamond



20Processing bl ock 104 states establishing, by the conputer system a
| ocation of the shared vehicle at a first predetennined tinme before
the end tinme of the first reservation. Processing block 106 recites
determ ning, based on the end tine of the first reservation and the

| ocation of the shared vehicle, a potential |late return of the shared
25 vehicle. If the vehicle were a certain distance fromthe hone

| ocation, (for exanple 60 nmiles) and §he tinme to travel fromthe
current location to the home | ocation exceeded a reasonable tinme for
the current distance . 0. ;over,an hour hen a tential late return
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det er m nihadlomsdiidiens PRisfraE tRdweehY ibfofthitithese bheddaatt &ill in the art
Processing continues with processing block 114 which states .

not i fyi nFauifFfen fabriseie sHewiRIor fugaerags priputes sefevae i prafprmdhe pragessingne

of the fji §ﬁaﬂﬁ%9§ﬁd££ehmﬁtM@ﬁ%ﬁﬁﬁm§Qﬁ%hPﬂjﬂ&§8%¥h&%dﬁﬂ@nﬁhyrmnmc
representative of the vehicle sharing service of the potential late
ret uth oproghe déraeresl svatdsghigialiZikien nblopps/indgavatries aakd shewpp of emvperdry onal

form inclug'n a gpne | .. an_email., text. nessage,or.the | ike.
processi TBIe0Re e ieit wdt b el by PR o RS AU & 05 oF i of

t he sharates¢@ttieelige tididated httelrs thepati@lar séqueade dfsrps astriliddds [TReb&lvenay
be late (gn ;[rlélrrl ci‘,arI]1 etvgreiec}/ \%ﬁhgult %’eparting from the spirit of the invention. Thus, unless
otherwise stated the steps described below are unordered meaning that, when possible,

15 the steps can be performed in any convenient or desirable order.

Referring to Figure 2, the first step of a particular embodiment of the method 100
for providing late return detection of a shared vehicle is shown. Method 100 starts with
processing block 102 which discloses determining, by a computer system, an end time of
a first reservation of a shared vehicle by a first member of a vehicle sharing service.

20 Processing block 104 states establishing, by the computer system, a location of
the shared vehicle at a first predetermined time before the end time of the first
reservation.

Processing block 106 recites determining, based on the end time of the first
reservation and the location of the shared vehicle, a potential late return of the shared

25  vehicle. If the vehicle were a certain distance from the home location, (for example 60
miles} and the time to travel from the current location to the home location exceeded a
reasonable time for the current distance {e.g. over an hour) then a potential late return is

identified. Processing block 108 discloses considering a velocity associated with vehicle



15t he nmenber can el ect to extend the reservation. Processing bl ock
118 di scl oses determ ning when a second nenber of the vehicle sharing
service has a reservation for the shared vehicle that may be inpacted
by the potential late return. In the event the vehicle is potentially
returned late, this can inpact |ater reservations for the vehicle.
20Processing bl ock 120 states notifying the second nenber of the
vehi cl e sharing service of the potentfal late return of the shared
vehicle. As shown in processing block 122, the notifying can include

Thi o | 8 BUAE P RELrIeg g oy BT e i oscope LG T o e

the secoiid caRfagsn cah M8l @hithitGaRe\uni@iibh@Y v Audor @ Rh@hvdl@Y Sroddssiig
di agram of the steps taken after a potentjal |ate return detection is

shown. BRigFR A Tgsslpseh WhrisEEle ﬂﬁwnﬁgwamow erd measthe By upon
det ecti op.QfadbnPRl lb@zltiohl%g‘ fhelsGardd Petficll! ag[:L%_ tiBlaQYEHRf HdGatddc ket

is used 10 to notifty people within the 'vehicle sharing service the
st at us sechidlais regpmogl 4t atedetzutinedtima mtbwals a Kerexample, a {ipé détsimgnatisinoc k
154 recites,a d tergina iog %s %pde mhetPﬁg therf isTa serggtion
for the SRAPBRCEMIE RS RY SFIOTHEC Bt VAP Pede AP bn FtiTRHE & t he
pot ent i atheh érforhiRll WV Yy Sirdinutes GRfeaftér. expi re. Wien there is not a
reservation for the shared vehicle, then, as shown in prqcessing

bl ock 156, t HEFpwtiEnePHinurLYE REREsingblockdif A pHOHE RAMIEN & | |
text et Cydtential late refiin ReCleshad B RaK oho Bt tHe st FRIRRE of Bie IS shdringhey

want to expend'the reservati on. VMen t he nenber does want to ext end
t he t®seserdtd ol a wpseaaivagf the oekicle@baring sexewutf ¢lat notentiel lntetrbligm of

157912 B R 0L LS B b A, SRR
i s i nf or aeehdihatext fysagaor theiiké. extend the reservation.

Processing block 116 recites offering to extend the reservation of the shared

vehicle of the first member. Given the fact the member may be late returning the vehicle,
15 the member can elect to extend the reservation.

Processing block 118 discloses determining when a second member of the vehicle
sharing service has a reservation for the shared vehicle that may be impacted by the
potential late return. In the event the vehicle is potentially returned late, this can impact
later reservations for the vehicle.

20 Processing block 120 states notifying the second member of the vehicle sharing
service of the potential late return of the shared vehicle. As shown in processing block
122, the notifying can include offering to reassign the second member to a different
shared vehicle. This is done in order to try to maintain a positive experience for the
second member.

25 Referring now to Figure 3, a high level flow diagram of the steps taken after a

potential late return detection is shown. Beginning with processing block 152 which

shows that upon detection of a potential late return a ticket is queued. The ticket is used



Referring back to decision block 154, when there is a reservation for
the vehicle after the current reservation is set to expire, decision
bl ock 164 is executed. In decision block 164 a determ nation is nmade
regardi ng whet her the nenber will be late by nore 15 than a first
predet erm ned anmount of time (e.g., thirty mnutes). Wen the nenber
will be late by nore than the first predetennined amount of tine
then, as shown in processing block 188, the potential inpacted nember

i s contact ed (phone cal l, enall text etc.). This is done in order to
schedule th a te a later tine or di fferent vehicle.
Schedul e e o TRAEL e RISl 00 & BLSL U5 060 AL LSt Sl ol
contacte&mﬁﬁhg&ﬁ 20ca|| enall text etc.). Referring back to
deci si on bl ock 164, when the menber will not be late by nore than the

first predet ePeaiiamblasolit regitestidsiermination ispadgavisther thefeip reseivatiathen,
as showng| 'EheGL‘ﬁ&ﬂe& LONc1RRGKKd (lyedy %@éﬁétfeﬁﬂéﬁﬂé&@ td the g&%&%%@feﬂhﬁgé

whet her the next reservation starts second predet erm
peri o ofet td expirt.e When therd tsemena roserustem)for b eleredrechide tthen?8s sheweiivat i on

pr edet orRIRER"E PRk Sa bR AL LT e sl (Pleme B TR Rk

the potenti al Ai dRBHIoJXEIFE Ethe hienbers asked df they eas t6 akiend mermsbwaﬁ@xt
etc.). This is done in order to schedul e the |npacted 11 menber for

a | ater Whee thsmember s veant to eyiindthe repgyationg rocpssing hlerkphogdeasrigd
bl ock 16'§§1erEllﬂQhé)1%E%%foﬂlls él&é e@emﬁﬁc}{e%n&ﬁ%ﬁgfﬁg)t (d%HPtB V\ﬁ% he emai |,

text etc. erring back ecl st on block 170, en the next
r eset aticomviton, phecsirardetkishiictecitsd nbtrcscdhethember is infetnadtthatitheyi n

t he second pede $hp1ned hlﬂE period, processing 5Sblock 172 is
executedxmﬁg SFRT HE "o5T@Hal 1 ate nmenber is contacted (phone call,

emai |, text eRdferringbeoldto dasisish @k il 54, Mﬁﬁ@l&ﬁ& 3G rodedition Tat,thd Vedlicle
potentlal i npacted nenber is contac t ed e call, emil, text
etc.). after e cypeRd resepetign 1 st APiagy rdS‘?%ﬁva bloek 164 jsrige@kedmdn decision

ar chi t ecliynel @ a @i&RIMubeSs rﬁy&tregar&ﬁgwm%kr e ﬁﬁ%@ﬁwﬂfﬁ’é]ﬁte er more

|nterprets operates or otherw sé per orns a late return ect|.on
100p¥r at tihmga ﬁmppxedetpmnedzmotmt ahdme &, thatyunmutte) eWbeothe cmmbat WHY

process I%Fﬁ%te%gsﬁlorg %n ?he iOrst rgt?etenm e)&p rrg) (rﬁqm? Xt%rrlli) ag lf%nf fngmgcgc%gm
di scl ose érein e conp et Sy be any
conput el’blﬁcﬂdl(ﬂii@thle@@teﬂtlﬂhmpﬁctﬁi maﬁserriabommalt(pmle C‘ﬁlb,rdﬁﬁilatekt)ﬂc ). This

P00, SRTPULLS SV C5: SRRl LOBL R, MR K Lo g1 e
contr ol I ggkidRvhees 1r§}H'€€bsﬁﬁg BlokR YD Methotential late member is contacted (phone
20 call, email, text etc.).

Referring back to decision block 164, when the member will not be late by more
than the first predetermined amount of time or if the member is not sure then, as shown in
decision block 170 a determination is made regarding whether the next reservation starts
within a second predetermined period of time (e.g., fifteen minutes). When the next

25  reservation for the shared vehicle is scheduled to start within the second predetermined
time period, processing block 166 is executed wherein the potential impacted member is

contacted (phone call, email, text etc.). This is done in order to schedule the impacted



15npuse, etc.) couples to processor 213 through I/O interface 214,
and enabl es a custoner 208 to provide input conmands, and generally
control the graphical custoner interface 260 that the late return
detection operating application 240-1 and process 240-2 provides on
the display 230. As shown in this exanple, the conmputer system 210

i ncludes an interconnection nmechani sm 211 such as a data bus or other
circuitry that couples a 20 menory sydtem 212, a processor 213, an

i nput/output interface 214, and a conmunications interface 215 The

comuni cat i ns interface 21 uter. s stem

o < RetrBarn WA R RR R NaEa R K
(not  showd)potehhisl memmbesms:bmtad&hbﬁe@welhmpeeﬂfethormuter readabl e
medium and in this 25exanp is encoded with a late return

detecti on opeRefeirig baghio ctsatsioarblozlfdﬂi vhendhaoynext rservaaqneonthe shared at e
return deieql i %‘B@&tﬁ&d B%taﬁ‘pmﬂ'uﬁ @fe' RPorddedb iRl %{%@%ﬁ% %%c%§smg

sof tware code suc data and ogic instructions (e.qg.
st or edl i bloth&72ve nmc}atedmf@mlmﬂmtﬂo@mlddatp utestber sadutbtted (xéidnfm:alls @mhnl,as a

r enovabl ) orts pr.ocessj 2 functionalit ccordlng
Lo al 17 ePehvE Sl iRt O AL RLBRBREN 874, tEapPRE SRR he
conputermﬁyﬁmﬁqp@i@cﬂﬂumﬁnaﬁeas@r 213 accesses the nenory system 212
via the interconnect 211 in order to |aunch, execute, interpret

n,
or ot her wi se 8¥Edrif? blpsk diggram hvstrstingersmee schatqruie of p prpyior system
det ect i of (RSI AL, ARB! ihEAEObpeARs br oEXGHIM PR A 2 Brtd Rbfn BEELHIMRN

detection operating application 240-1 in this manner produces
procéssi wrﬁtmapplmaabm 240-1 and lte tebredgtedtion IQPQTQMI@:ETD@SS 3P aniiably for

B; ggg:: %sj%'gn 25 plaml gte)fgae r]%lwgo %uzgno%s d%&lgs e ok c%%{ LD S)?sp%% ?fd ng

repr @sents one or nore i'ons or ances of
a | at e rahubsadedpedl @mpopeized deﬁzgcea;pa{ aﬂaﬁdrsMﬁa]%ﬂtpﬁteﬁ‘Qﬁorkhﬂlcﬁntl re a

Late el ur feLecty.on Sper atl ng apel coLL o1, 2601 1) BELTofm g, o
devi ce 2dRiRt216YaE]1 8% or more customer/developer controlled devices such as a keyboard,
15 mouse, etc.) couples to processor 213 through I/O interface 214, and enables a customer
208 to provide input commands, and generally control the graphical customer interface
260 that the late return detection operating application 240-1 and process 240-2 provides
on the display 230. As shown in this example, the computer system 210 includes an
interconnection mechanism 211 such as a data bus or other circuitry that couples a
20 memory system 212, a processor 213, an input/output interface 214, and a
communications interface 215. The communications interface 215 enables the computer
system 210 to communicate with other devices (1.e., other computers) on a network (not
shown).
The memory system 212 is any type of computer readable medium, and in this
25  example, is encoded with a late return detection operating application 240-1 as explained
herein. The late return detection operating application 240-1 may be embodied as
software code such as data and/or logic instructions (e.g., code stored in the memory or

on another computer readable medium such as a removable disk) that supports processing



It is noted that exanple configurations disclosed herein include the
| ate return detection operating application 240-1 itself (i.e., in
the form of un-executed or nonperformng |ogic instructions and/or
data). The late return detection operating application 240-1 may be
stored on a conputer readable nedium (such as a floppy disk), hard
di sk, 15el ectronic, magnetic, optical, or other conputer readable
medium A late return detection operdging application 240-1 may al so
be stored in a nmenory system 212 such as in firmvare, read only

excan o, R ngfi Rttt TS R SRS dehi preoRio: Ddgeoperanch of
enbodi NMeHeSomphteBARitht W, 8 Jagrehidt 205 fdiadsethb alenrPORicRENLSvilRkel N

i nclude the execution of a late return 20detecti on operating )
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operati ng, M OGES St LI rty Tq%éc?loﬁ %#uérktﬁ% dd Bl %n%&l‘.""ﬂxlscdﬂi%ﬂ%f?ia@é‘d

t hat the conputer systenPb may 1 nc EPother processes and/ or

sof t war ereind dbtactébnanperatiogpepleaticn, 2490ukcin this nennaperdicengrossssingm not

shown in.this ampl e.. A display 230 need not oupled directly to
conput er s el g erSine B SPerfi e papigs 2R iR i e e

oper at i ngnaf Bkt PeradfP prbceRN4D2 represutseflc 0Pmard PiiadSloy natigrssi bl e
conput eri zed device via tEe network interface 215, In this instance,

t he graphei@ages ofia{aesturn detegtionperagog arplicioond4€nl (y B entice Ipt retging
cust oner : : I 3 i : cessi ng
her ei n g onopY aimd BERARRTD) Bhrloris FREU MR HIBOR IR

pr oc &% s opro@esSor¥l 3 ¢ the womputsiisddateviR@@ 1A eloesiswe nenory system 212 vi a
the interconnect 211 in order to |aunc run, execu i nterpret or
ot her wi se pepﬁ bsrr}%%’:td#gatl eéalflgleicﬂgtﬁ)%%{olng HECIS?J&t &1t %E’%F g}e[]Ptﬁ r%%‘inect i on
appl i cat d@¢etidd Opdratifpaputition 200- 1liatlE (il tin (e foeh efid-execarpbi 6ai-i on
240-1 prodgfes processing functionality in 5late return detectijon
process pAtprpinglpsiginsepctipss aad/oy 4ria) Ine lateretion defettionaPeps erpdisyionso-
2 r1epresg.p m(ag Be HorddUnS RHpute? RdHle MAGinhAGEH Klaldppy QisRE hh@Misk,
application 240-1 (or the entire application) perforimng Wthin or
uponli heelpatopivs gegneditonitisal; protharpompaier ppdabdenn2diom. A late return detection

operating application 240-1 may also be stored in a memory system 212 such as in

firmware, read only memory (ROM), or, as in this example, as executable code in, for
example, Random Access Memory (RAM). In addition to these embodiments, it should
also be noted that other embodiments herein include the execution of a late return

20  detection operating application 240-1 in the processor 213 as the late return detection
operating process 240-2. Those skilled in the art will understand that the computer
system 210 may include other processes and/or software and hardware components, such
as an operating system not shown in this example.

A display 230 need not be coupled directly to computer system 210. For

25 example, the late return detection operating application 240-1 can be executed on a
remotely accessible computerized device via the network interface 215. In this instance,
the graphical customer interface 260 may be displayed locally to a customer 208 of the

remote computer, and execution of the processing herein may be client-server based.



It should be noted that, in addition to the late return detection
process 240-2, 10enbodi nents herein include the late return detection
application 240-1 itself (i.e., the un- executed or non-performng

| ogic instructions and/or data). The late return detection
application 240-1 can be stored on a conputer readable nmedi um such as
a floppy disk, hard disk, or optical nmedium The late return
detection application 240-1 can also1lBe stored in a nenory type
system such as in firmvare, read only nenory (ROVM), or, as in 15 this
exanpl e, as executable code within the nenory éﬁben1212 (e.
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i ncl ude tthe execution of late return detection application 240-1 in

pr ocessoptherrdseperiorr thedpgic irstyetiond of tetlato retpmalgssorpapplicationZgad -
skilled Egechp ?rhgir lEltevlvletlulln &?e%?ior? %ﬁﬂ%aﬁo@f%40t- p éroggcggﬁl%y tsﬁlr 1%%%%35]‘1 2011?
or sotrtwar an ar n

can inclu processes an e conp
such as hie eped détedtign pybep40iatinedrt wotds, tt [acahirn ﬁetﬂdﬁtﬂ)nqﬁﬁce@af 240-
har dwar e_r esour ces associ at ed ut er s tem

h.the co
i nvent i of TPESCHE 8NF L PREWIS B \t?@l‘it?n“‘&é? trectw f@ﬁl@? é%gé (prghg he

preferreghg icHES p Eﬂﬁ?rhﬁ witRRY 8pon @ pko‘&e§s§ﬂﬂl‘3' i thenGeipate Qpkrdny
those skilled'in the art, her 25enbodi ments are equal ly possible

within tH¥.scope of the present invention, as defined by the appended

cl ai ms. }gl%uﬂﬁfé Eo‘?éq%ato fn @%ﬂ%g thei¥d E&Eﬁ% &e&%ﬁ04 PhEQL kg oW Lh

t he processor may 1 nc exanpl e personal* conput er{s),
wor ksd at émabr{dmer(teheein ifthade thiP)ate pans dﬂadtlonjaﬂpld:agom 240-hstselBti.antiesin-

(PDA(s)), handhel d deyvice such as cel hone(s .

| ot opt L R BB e g1 s tiogn aeeh Blray e ol ebiip Bpssiont
bei ng i n%@qmﬁm@mlt&n%eQfo%aaﬁﬁpéo&ﬁhtérh@édammeaﬁe{akﬁ ada flepPvdisied
her ei n. ccordlnglégmthe devi ces provided herein are not ex austi ve

and are parddisher opbeal medivan.r g lats rafnen drgretipn aprligetiqpr240-1 can also be
stored in a memory type system such as in firmware, read only memory (ROM), or, as in

15 this example, as executable code within the memory system 212 (e.g., within Random
Access Memory or RAM).

In addition to these embodiments, it should also be noted that other embodiments
herein include the execution of late return detection application 240-1 in processor 213 as
the late return detection process 240-2. Those skilled in the art will understand that the

20  computer system 200 can include other processes and/or software and hardware
components, such as an operating system that controls allocation and use of hardware
resources associated with the computer system 200.

The invention has been described above in detail with reference to the preferred

embodiment thereof. However, as is readily understood by those skilled in the art, other
25  embodiments are equally possible within the scope of the present invention, as defined by
the appended claims.

The device(s) or computer systems that integrate with the processor(s) may

include, for example, a personal computer(s), workstation(s) (e.g., Sun, HP), personal



5Ref erences to "a mcroprocessor” and "a processor”, or "the

m croprocessor” and "the processor,"” may be understood to include one
or nore mcroprocessors that nmay communicate in a stand-al one and/ or
a distributed environnent(s), and nay thus be configured to

conmmuni cate via wired or wirel ess conmuni cati ons with other
processors, where such one or nore processor may be configured to
operate on one or nore 10processor-cdﬁtro||ed devi ces that may be
simlar or different devices. Use of such "m croprocessor"” or

"processor! termn y nder stood to include
central %ﬁ&%‘éﬁ%ﬁﬁr&@bﬁ%@ b et i & & plar {lggfonels), l3ptop®),
appl i cat hahaResinbher(d)NbeabteLdevidel G ehfable! c@)oemgnﬂéé}ﬁtea“hm%k engi ne,
wi th such exanpl es prOV|ded for illustration and not limtation.

Fur t her npioeesserés) drae meg speraters mvyd,ed liareds dcerrAmely, de depiees irpeded nay
i ncl ude 94}913 /Ja§e 1t XSRS AR %ﬁe}?&ﬁ%aa@gﬁiu@gﬁi& 3?18?1 EJH}?At{%m”E”Dr y

el ement s conponents t erna
processor - conkefeiched taltamivegpreceswir'haid "aradessopt oc'tbsmicrgooateswir! ad
devi ce, an d/ or wired or wi.rel ess network using

may, be accessed  via
a vari ety R POk A rskﬂ”ﬂﬁ%%ﬁ’ge OB oF e SAUETOBFNGESSHS Lhat may

speci f i eghmmiBicI@intd JtaigA6he Ddion & ldiedeRed@RRbAH@Y 288 nRX iRismal and
internal nenory devices, where such nenory may be 20conti guous and/ or

partiti ovedignad &icammunigate pis|Wirssar grireless eqsmupigations ith othen prosessersa
dat abas r

aasoct at | oy sR R QPIEI Ao or iy e Bn B e o SRS AR mys

avai labl pocataraseolfadatucesthiemay be SQllar drrfifferentdeviCesatisedt sannhi al so
proprlet@r dat abases,_ and m aLs ncI ct.ures

oo at R a8 o oReseh faelinohaiin s 2 & wibhiton RN .,
St ruct ur @strpiRYdcdal fiif, aR aHthhiest l@gﬁd ﬂﬁt andpplehtidn-dPetifit iROarated circuit
Ref erences to_a ne tmork unl ess prOV|ded ot herwi se, may include one

or rore Gk RB%eE & laglhenespe, (b speh @apeles Prayided for ifustiation P‘P‘h%ﬂt liitafign k.
Ref erences hefgingihde, rééréﬁb&rtgﬁl{eﬁ&‘o‘?ﬁmesé %&M&téggaﬁed)'ina mclude one

m croprocessor - execut’abl e i nstructions, I n accordance w t he above,
may be uerdeers posdssporaadaeiasl q@p@gubmnabdm efrarenitgcand/or componetsitizs siay
othervvlsb stant (@ trued to

et ude: & B Cut BRaRenr kB e it SARbF e bredBi CSuF R BEHFS
and/ or Oatdﬂﬂfr may be accessed via a wired or wireless network using a variety of
communications protocols, and unless otherwise specified, may be arranged to include a
combination of external and internal memory devices, where such memory may be
20  contiguous and/or partitioned based on the application. Accordingly, references to a
database may be understood to include one or more memory associations, where such
references may include commercially available database products (e.g., SQL, Informix,
Oracle) and also proprietary databases, and may also include other structures for
associating memory such as links, queues, graphs, trees, with such structures provided for
25  illustration and not limitation.
References to a network, unless provided otherwise, may include one or more

intranets and/or the internet, as well as a virtual network. References herein to



5characteristic, and deviations thereof as understood by one of
ordinary skill in the art, to the extent that such deviations do not
materially affect the disclosed nethods and systens.

Throughout the entirety of the present disclosure, use of the
articles "a" or "an" to nodify a noun may be understood to be used
for conveni ence and to include one, or nore 10t han one of the
nmodi fi ed noun, unless otherw se specilfically stated. El enent s,
conponent s, nodul es, and/or parts thereof that are described and/ or
ot herw se. ortraged through the figures to muni cate.wi t h, be
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material s, and arra nent of rts,.herei escri bed an
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descri beghspigf en-ed enbodi nents of the invention it will now becone
apparent to those of ordinary skill in the art that other enbodi ments
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GPskorte havhRhens doiibebs, SRunRs THSE P o Bl fbatel SR04

t her eon. othéi&vigspidyed threddabt 8owrediolwdeamiclswitl, b6 latkdeiard with, and/or
comuni cations link, either optical, wired, or wireless, having

pr ogr am eRfEeS ey ARRERINgAISe; BEY PhwistiPosddo &0 eereabniste. A Apgiatidghith s .
Accor di Nngliyor bk baded onlfa AT aEA/ECinlRak nfaBAL:, 4d1&s bMeRRE Ql}au%ﬁe?eiﬂm

be limted to the descri bed enbodi nents but rat her shoul d be.l Imted
onl yloy the shithdugh frednesbojsand fystenes ayp berbedeseriteid melative to a specific

embodiment thereof, they are not so limited. Obviously many modifications and
variations may become apparent in light of the above teachings. Many additional changes
in the details, materials, and arrangement of parts, herein described and illustrated, may
be made by those skilled in the art.

20 Having described preferred embodiments of the invention it will now become
apparent to those of ordinary skill in the art that other embodiments incorporating these
concepts may be used. Additionally, the software included as part of the invention may
be embodied in a computer program product that includes a computer useable medium.
For example, such a computer usable medium can include a readable memory device,

25  such as a hard drive device, a CD-ROM, a DVD-ROM, or a computer diskette, having
computer readable program code segments stored thereon. The computer readable
medium can also include a communications link, either optical, wired, or wireless, having

program code segments carried thereon as digital or analog signals. Accordingly, it is



17 CLAIMS What is clained is: 5 1. A conputer inplenented nethod

conpri si ng: determ ning, by a conmputer system an end tinme of a
first reservation of a shared vehicle by a first nenber of a vehicle
sharing service; establishing, by said conputer system a

| ocation of said shared vehicle at a first predeterm ned tine before
said end tine of said first reservation; 10determ ning, based on said
end time of said first reservation adfl said | ocati on of said shared
vehicle, a potential |ate return of said shared vehicle; and

e B 7 A S T SR ol i

r epr esentagek Vieoulf bSlahled/&ly B eheSPR bilscopé Y GE algfenaai daipRt ential late
return of said shared vehicle. 15 2. The nethod of claim1 further

conprising offering to extend said reservation of the shared vehicle
of said first menber. 3. The method of claim1 further conprising
determ ni ng when a second nenber of 20the vehicle sharing service has
a reservation for said shared vehicle that nay be inpacted by said
potential late return. 4. The nmethod of claim3 further conprising
notifying said second nenber of the vehicle sharing service of said
potential late return of said shared vehicle.



25 5. The nethod of claim4 further conprising offering to reassign
sai d second nenber to a different shared vehicle. 18 6. The nethod of
claim1 wherein said determ ning, based on said end tinme of said
first reservation and said |ocation of said shared vehicle, a
potential late return of said shared vehicle is perfornmed at
predetermned tine intervals. 5 7. The_nethod of claim6 wherein said
determ ni ng i ncludes considering a véiloci ty associated with said
shared vehicle. 8. The nmethod of claim7 wherein said velocity is
selected fromthe group consisting of a constant value, an estimted
val ue and an actual value. 10 9. A non-transitory conputer readable
st orage GRAIM® havi ng conputer readable code thereon for late return
detectiop of. a shared vehicle, the nmediumincluding instructions in
whi ch a §CHmed St em per f or ms operati ons conmpri sing:

determ ning, by a conputer system an end tine of a first reservation
of a shared 15vehicle by a first nenber of a vehicle sharing service,
est abf i shi ng, Alsympatetingdempented methed eamprisingscat i on of said shared
vehicle at a first . et ] ' f ] j '
first reser va{élt%rﬁn]?m%’eoq, ad%%”@%&%?%%&%@%gggﬁ%8@%?&5??2%5}‘) £ ?grrr{eg{ﬁ ﬁ%gegld
first resdicabyofirsnedndhar of 4 vhide tharing seseicel shared vehicle, a
potential late

ot ent o Bt A el b GG %

predetermined time before said end time of said first reservation;

10 determining, based on said end time of said first reservation and said location of
said shared vehicle, a potential late return of said shared vehicle; and

notifying, when a potential late return is determined, at least one of said first

member of the vehicle sharing service and a representative of said vehicle sharing service
of said potential late retumn of said shared vehicle.

15

2. The method of claim 1 further comprising offering to extend said reservation of

the shared vehicle of said first member.

3. The method of claim 1 further comprising determining when a second member of
20  the vehicle sharing service has a reservation for said shared vehicle that may be impacted

by said potential late return.

4, The method of claim 3 further comprising notifying said second member of the
vehicle sharing service of said potential late return of said shared vehicle.

25
5. The method of claim 4 further comprising offering to reassign said second

member to a different shared vehicle.



menber of the vehicle sharing service and a representative of said
vehicl e sharing service of said potential late return of said shared
vehicle. 10. The conputer readable storage nediumof claim9 fiw her
conprising instructions 25for offering to extend said reservation of
the shared vehicle of said first nmenber. 19 11. The conputer readable
storage nediumof claim9 further conprising instructions for

det ermi ni ng when a second nenber of tlge vehicle sharing service has a
reservation for said shared vehicle that may be inpacted by said

potential late return. .512. The canputer readabl e storage di um of
C & m o Pur ¢ o e oGP RER | nCksFR PO BRIo PRE] Rg G ek Oy
nmenber ofirst A@eMatibt bl sdid@ldoadord 8f ¥4i€ ShREd $@ible PPh&BhtiaRl1atk AdtBrn! G AN
of said shared vehicle. 13. The conputer readabl e st orage nedi um of

cl ai m 12skaggd veiclecls ppiforgied gt nofeiemmined tiragintgredls.of f ering to reassign
said second nenber to a different shared vehicle. 14. The conputer
readabl e storage nedium of claim8 wherein said instructions for

det er fri nP.ng, Tasmdthod of alathh énehdréinsaidfdeanihify insihdesemasidetngom velnalty

sai d Iocatioq ng aLg th&g%fééhicle, a potential late return of said
shared vERPEHE" &8 SPEFPBFMEY At 15predetermined tine intervals. 15.
The conputer readable nmedium of claim 14 wherein said instructions

for determning includes instructions for considering a velocity.
associ at &d wi T megthed ehedpigy? whpieny said vepcity is selected from the group consisting

of a constant value, an estimated value and an actual value.
10
0. A non-transitory computer readable storage medium having computer readable
code thereon for late return detection of a shared vehicle, the medium including
instructions in which a computer system performs operations comprising:
determining, by a computer system, an end time of a first reservation of a shared
15 vehicle by a first member of a vehicle sharing service;
establishing, by said computer system, a location of said shared vehicle at a first
predetermined time before said end time of said first reservation;
determining, based on said end time of said first reservation and said location of
said shared vehicle, a potential late return of said shared vehicle; and
20 notifying, when a potential late return is determined, at least one of said first
member of the vehicle sharing service and a representative of said vehicle sharing service

of said potential late return of said shared vehicle.

10.  The computer readable storage medium of claim 9 further comprising instructions

25  for offering to extend said reservation of the shared vehicle of said first member.



16. The conputer readabl e nedium of claim 15 wherein said velocity is
selected fromthe group consisting of a constant value, an estimted
val ue and an actual value. 17. A conputer system conprising: 25a

menory; a processor; a comrunications interface; 20 an
i nt erconnecti on nechani sm coupling the nenory, the processor and the
communi cations interface; and wherein the nmenory i s encoded

with an application providing late rdfurn detection of a shared
vehi cl e, that when perfornmed on the processor, provides a process

5f or processi information, 1the process.causj t he conputer system
Lo perf of I & heT o By g sioee TR BF AT R4y S REMs rarctons
system @ dtteninidEwién @ sédohd nei®Se bF AkiveRicRf sharish reide URNA edserviord
first nmenber. of a vehicle sharing service; ) establ i shing, by
sai d confrusad shared ¥ehicle thabway pe Hpseted by gaid paicatalJ@prewa. at a fir st
10predeterm ned tine before said end tinme of said first reservation;
determ ni ng, based on said end tine of said first reservation and

sai d § ocd.i onTlf copagiuter séralnleld sipedge aohaljiura opdhaien? ifiathet edreprisatginsinetiosai d
shar ed V%an%lti?ﬁnga Q'gd second member of the vehicle sharing service of said potential late

return of said shared vehicle.

13.  The computer readable storage medium of claim 12 further comprising

10 instructions for offering to reassign said second member to a different shared vehicle.

14.  The computer readable storage medium of claim 8 wherein said instructions for
determining, based on said end time of said first reservation and said location of said
shared vehicle, a potential late return of said shared vehicle are performed at

15  predetermined time intervals.

15. The computer readable medium of claim 14 wherein said instructions for

determining includes instructions for considering a velocity associated with said shared

vehicle.
20
16.  The computer readable medium of claim 15 wherein said velocity is selected from
the group consisting of a constant value, an estimated value and an actual value.
17. A computer system comprising:
25 a memeory,

a processor,

a communications interface;



notifying, when a potential late return is determ ned, at |east one
of said first nenber of the vehicle sharing service and a
representative of said vehicle sharing service 150f said potenti al

| ate return of said shared vehicle. 18. The conputer system of claim
17 further conprising offering to extend said reservation of the
shared vehicle of said first nenber. 2019. The conputer system of
claim 17 wherein said determ ning |n@pudes considering a velocity
associated with said shared vehlcle 20. The conputer system of claim

19 wherein said, vel oc ity is ected from.the oup,, consi stin f. a
const ant val u& ! %ﬁm%%l}ecpr(%} Qnpling, the. i g]m(ia'i Gebrogsser ahd the

communications interface; and

wherein the memory is encoded with an application providing late return
detection of a shared vehicle, that when performed on the processor, provides a process

5  for processing information, the process causing the computer system to perform the

operations of;

determining, by a computer system, an end time of a first reservation of a shared
vehicle by a first member of a vehicle sharing service;

establishing, by said computer system, a location of said shared vehicle at a first

10 predetermined time before said end time of said first reservation;

determining, based on said end time of said first reservation and said location of
said shared vehicle, a potential late return of said shared vehicle; and

notifying, when a potential late returmn is determined, at least one of said first
member of the vehicle sharing service and a representative of said vehicle sharing service

15 of said potential late return of said shared vehicle.

18.  The computer system of claim 17 further comprising offering to extend said

reservation of the shared vehicle of said first member.

20 19.  The computer system of claim 17 wherein said determining includes considering

a velocity associated with said shared vehicle.

20.  The computer system of claim 19 wherein said velocity is selected from the group
consisting of a constant value, an estimated value and an actual value.

25



