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(57) ABSTRACT 

The pn:~ent inven1ion concerns an autornatt:d vebidt: rental 
system for .i fleet of rental vehicles. whcr<.' tbc vehicles aro 
geographically distributed and nom1ally locked wben not 
rented. At least one or the vehicles. when not in use, is 
parked in an unguarded local.ion. The system bas a vehicle 
communications unit fQr cn,bling conrn1unication 10 and 
from lhe vehicle, user-carried declronic dcvict:s, or olbcr 
readers, and for interfacing with the user. An on-board unit 
(OllU) is located on t:ach of the veb.idcs for interfacing with 
the vehicle communicatioas unit, and witb a door unlock.fog 
mechanism. The syslem further bas a centrnl reservatfons, 
management and location system (CRMf B) in comrnunica­
tioa lhrough a communications network with each 013U, the 
CRMLS performing all reservations and rnanagcmcnr func­
tions, and being linked to a database containing a location 
aod availability of eacb of lbr vebicles aod a rate for rcotal, 
the CRMLS also being provided with an allocntion manager 
system for gcogmpbically allocating vcbidcs. lo order lo 
access the vehicle, the system nlso includes n key being 
borm: by the user. The system minimizes the human inter­
vcnlion in the rental procc~ nod is morn I.L$er-fricndly. 
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FIG. 14C 
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013U eslab!rshes 
communication 

llnk with 
CRMLS/CSRC 

Not shown 
CRMLSICSRC deals 
with request either 

automatlcally or through 
a !Ive opera tor • 

T 

OBU 
conduc1s 
lntemel 
session 

8 

;Ultng and othe1 

OBU contacts 
user's Internet 

service prov1der 

Not shown 
Request treated and 
coded ror language I 111, ( 

conversion and 
transmissfon 

Not shown 
(off-page) 

Other processes 
or dialogues 

X 

CRMLS/CSRC 
establishes 

commut1lcalton 
l!nk and sends 
response back 

OBU establishes 
communication 

llnk with 
CRMLS/CSRC 

OBU eslabllshes 
communlcallon 

Unkwllh 
CRMLS/CSRC 

Examples given In Figure 14C assume that the vehicle is equipped 
with a speech recognition system In the language of the user 
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Example 1: · 
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"Confirmatfon 
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FIG 15A 
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2 

Oead reckoning of lhe 
vehicle position against 
d!gltal navigation map lo 

confirm poslt!on and 
authorized speed on the 

segment 

1ltlp!e sequential 1 

1u1taneous procesi 
byOBU 

Everyttma a speed 
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oeu determines lhe 
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Compare to 
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scheduled drop-off 
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ler of the drop-ol 
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Everytlme a new · 
'excess speed occurrence' 

ts detected, the oeu 
updates Iha "number of 

e){cesslve speed 
occurrences" value durfng 

the selected time 
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Message to user. 
Yo\J are cummlly exceeding 
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lhe service provider or cause 
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ln-veh1cle dlsplay exarnple; 
Current rental fara:x:t 

Addilfonnal Insurance: y$ 
Overdue renlal penalty: Z$ 

Time EJlapsed: 73:02 mlnutes 
Ofslance 60 mlJ100 km 

11me to drop-<lft Overdue 
Refueling bonus: w$ 

.,. ·--·-·-·-·-· ..... -,-· AAP' 

8 

Not shown 
{Opllonal) Users• 
behavior/volume 
rating is updated 

System creates an 
Invoice for lhe penalty 
amount or additionnal 

Insurance cost levied If 
applfcable 
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nstant or 
delayed 

transmission 
to Iha 

CRMLSJ 
CSRC 

Nol shown 
(OpUonal) Users' 
behavior/volume 
rating Is updated 

mple of message 
lficant fuel level 
epancy detected 
ehtcle 123 while 
r XVZ aboard at 

16:01 

i 
i 
i 
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Distance calculation interrupted 
(or deducted) When Ille system 

detects that the vehicle has 
travelled over a path which 1 

cannot be traveled 
autonomously and which 

oorresponds to a ferry crossing 
(road vehicle example) 

Observation period, if 
the vehicle does not 2 
retum to Its zone, the 
CSRC can b'lgger Its 
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◄· 
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Distance calculation 
Interrupted temporar!ry 

1 ◄ ► I and resumes when GPS l◄ ► ,<_ 
data received 

,corresponds to a regular) 
travel path 
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OBU relays 
l!s position 

lo the 
CSRC far 
monitoring 
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' 1 
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mparas \ .,), 
fuellng dale\ / 

received with 
actual measured 

Messa_ga: you 
have entered an 

unaulllorized area. 
Please return the rental 
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.aulhorfzed area 

Not shown 
sao·energy 

Managemenl", 
CRMLS 

communicates 
with OBU when 

Informed or a 
_ reruetrog event 
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i 
! By constantly comparing Its position with a database of l known positions corresponding to areas of partlcu!ar ) attention (e.g. high theft. specfal parking rules. 

Jl: transportalion node, elc.}, the system I~ able to wam or 
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Message: 
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Not shown 
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out In background during 
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modification routine 

AD 
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AA 
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speetal events 

_(off-page). 

Responses to 
special events 
· ,(off-page), 

i 

'Message:You have now 
exceeded \he rental 

period. Report 
Immediately or other 

actions will rollow 
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'cRMLS measures' 
he difference betwee1 
demand and orrer for 
each locatlon and (or 
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' ,defined Ume frame, 
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Note 

Vehicle inventory 
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anticipated drop-off time 
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5 

lessage displayed on Internet ·sne as well as on the side-window and OBU of vehicles at the affected location (example}! Because of current network Imbalances, we are unable to accept one-way reservations out 

6 

of Station B 

i 
i 

L.~ 

3 

CRMLS 
sends 

message to 
-vehlcles at 

out-or­
batance 
location 

Message displayed on OBU {example): We are currrently experiencing a vehlcle shortage at Station B. You wlll receive an Incentive or X$ If you drop-off this vehlcle at Station B Instead of your original destination of Station A. Press 1 to accept subJecl lo our 
confirmation 

CRMLS retrteves ' 
system-manager criteria 
and determines which vehicles should be contacted nrst {e.g. desUnaUon (s the closest to Statlon B), second. (e.g. drop-off time ls 
soonest), lhfrd ... , etc .. 

CRMLS verifies 
corresponding 

users' profiles to 
ensure that lhe 

offer is only sent to 
users who want 

such offers 

'cRMLS calculates' 
the Incentive 

CRMLS 
sends 

message to 
relevant 
vehicles 

~ 4ll I nocordlng to system• 
manager defined 

parameters 
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9 
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s 
Rental fleet 

Monitoring Process 
(off~page) 
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l 
u 

Bllltng and other 
transacttons 

(off-page) 

.essage to user 
(example): We already 

have enough relocaUons 
In progress but thank you 
for responding. Please do 
not modify your original 

routing 

Vehicle lnvento,y 14 I 
and reservations 
register updated 

7 
A. 
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L-.-· Vehicle lnventi 

and reservallo 
register updal1 

CRMLS 
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progress 
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Reservations-based 
demand 

One-way rentals Same location rentals 

Components of the 
demand curve 

Ex11mples of Influences on demand 

Location, System-manager defined 
safely margin, past slat!slics, time of 
day, day of week, season, user mix, 

vehicle classes, etc. 

FIG. 16C 

Demand ror 
spontaneous rental 

One-way rentals Same location rentals 
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AA 
Processes white 

vehicle Is 

' An overdue rental can 
, be the early wamlna 
! signal of a storen or 
i abandoned vehlc(e, 
i therefore the user's 
\ privacy protec\!on ls 
1 removed at that point 
[ end new credit 
1 veri(/catfons can ba 
i launched if such acllons 
f are authorized ;,-

Not shown 
Parallel 

procassos at 
system- manager 

defined cycles 

OBU relays 
Its pasll!on 

to the 
CSRC for 
monllorfng 

AB 

Not shown 
(OpUonal) Users' 
behavior/volume 
rating is updated 

System manager 
delined criteria 

'OBU delerm(nes if' 
end when It should 

immobilize !he 
vehiclo 

Last position 
senttoCSRC 

rorvehicle 
retf{eval or to 
direct relevant 

autholiUes 

1 

2 

FIG.17A 
System manager Inputs available 

slatislical references on the areas, user 
groups, vehicle models, and ronlal 

behaviors Which are moro likely lo lead to 
stolen or abandoned vehicles . 
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2 

1 

E~ample: lgnilton ls 
disabled after being Idle 
for 3 minutes or longer 

AC 
Bl!llng and other 

transactions 
(of(-page) 

OBU 
lmmoblll:zes 
lhe vehicle 
at the next 
opportunity 

AD 
1rocesses whll, 

-, 
! 
I 

i 
; 
; 

:-•~--~---·-·· 

FIG.17A 
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X 

User has reponed a 
system°' ne\'IIO!ii 

problem, · 
lnadequ~le ...,,,1a1 
facllllles OR user 

has olher.commenl!I 
or sugges\lons 

Reglslerol 
comp13ints 
updated 

User has 
reported a 
mecha11ical 
problem/ 

acoldenlor 
unsala vehicle 

Massage to user 
pie): Co net opera! 
vehicle under any 
mstancas. Please 
by fo< an operator 

User has reported a 
mtnor vehicle problem 

such ac exlarn.:il 
damage$, untidy 

veh1cle oran 
Instrument not 

operaU~ propeiiy 

Userh&s 
reported mtnor 

damages lo 
vehlde that 

CCCUITed 
under his/her 
responsib~ity 

Message 
to user 

(examp1eJ: This 
event requires you to 
return the vehicle to 

asecv',oa 
joc.iUon 

age !Ouser 
p!e): Thank yuu, 

.commant.. wera 
lered and wUI be 
viewed shortiy 

essage to usarwho 
filed the eomplalnt: The 

veriflcat1on of Incident numbiir 
,234 has led \o 1he ronowtng 

actlon ABC and commenls DEF 

1 

2 

3 

4 

C(edlf/deblt 
santto user 

and/or 
credit card 
credited/ 
debited 

6 
from our technfclan. IF 

APPLICABLE~ a compenseUon 
of X$ i,ss been posted to 

our accOUflt 

,---------~---··-·--·-- 7 . 1 

FIG. 17 B 

Message sent to 
CSRC requesUng 

special lntervenUon 
wllh relevant oser(s) 

9 
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1 

FIG. 178 

3 

4 

5 

2 

OBUopens a 
voice 

communicaUon 
witliCSRC 
(Process if 

communlcaUon 
rans not showri) 

Message to user (example):· 
'unfortunately, no olher vehlclas am 

avallabJe at nearby locations, you may 
accept this vehicle as ts wltll a possible 

maxlmvm compens:iUon of XS OR 
relurn the vehicle with a possible 

.maximum compensation of YS upon 
,ur Inspection of the vehicle 

Nol shown 
(Oependlog on code) 

Me.ssaga sent to CSRC or 
field service dept with 

locatlon and olher Information 

Uva dialogue 
between CSRC 

and user to resolve 
the problem and 

negol!ale a 
compensal!on 

Message lo user 
'.example); You may gel a new 
vehicle from locatlon 'X:'(Z OR 

accept as Is with a posslble 
maximum compensation of X$ 

upon our lnspectlon of the 
vehlcfe 

Not shown 
Confirmation process, 

other menus end opUon 
to contact a lrve operator 

offe<ed 

Reid lechnlclan 
orCSRC take 

necessary 
manual aclions 

Operator enters 
compensation amount ♦ 

comments 

Not shown 
Removal of vehicle 

from avaWabla 
Inventory and credit 

card reserve 
prolonged on all 
relevant Pfevrous 

use~ 

Message sent 
lo field Sllrvlce 

dept. with 
vehlde location, 
ID and problem 

identification 

·····-·-·-·-·-·-·-·--·-·-·---·-·-·-·-·-·-·-·-·-·-·-·-·-, 
I I Technlclan/CSRC enter report 

► on computerized standard 

6 

,ensallonl 
•(expected 

ofseNlce 
lculaUon 
pllcable) 

i 
! formal via Internet 

(See Figure ? Field 
Technician View) 
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FIG. 178 In order-lo determine 
said threshold, the 
system manager 

enters a ma,dmurn 
ratlo betw~n !he 

11 

8 

Incident occurrence for 
a given user a.nd the 

general Incident 
occurrence as 

measured by the 
system (e.g. most not 
exceed 10 times the 

standard incident ralio 
per rental transaction 

essage to all retevanl users (example): This Is an 
lnc!dent nolltlcaUon ror rental vehicle 5878 Vehicle Color C 

and Make M rented from location l on or around Dale D at time T: 
A vehlcie !nspecUon has led to.lhe following report from O\lr lteld technician: 

Incident coda: Unlidyvehlcle 
Probable user responslblllty: One of prevlo/Js 

!ncldenl descrip_Uon: Food left on passenger saal 
Picture attachments: Available file 1234.gif 

Action taken: Vehicle deaned 
Estlmated cost of Incident: 50S 

We would like lo remind previous users of this vehicle that It Is your obligation to 
report an Incident as per the general rental agreemeoL I( you wish to provide 

exp!anaUons or If you believe the vehicle was not affected by such condition when 
y0u rented i~ please send an'ema,1 response to this message and it will be filed 

forfulure reference along with this Incident noUficallan. Please do 

10 

not call lhe CSRC or send adlllonnal responses as this is 
an Incident noliftcaUcn only and no action has been token 

against you as a result or thls specific lncrdent 

essage to repalr 
party {example): 

Please proceed to 
repair of veh!c!e, 
XYZ. etc. under 

purchase order#, 
e\c. 
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13 

___ .,__, 

User register 
updated (for all 

users concerned) 

M,mual Intervention 
of the CSRC with 
the relevant users 

User behavior/Volume 
rating updated 

Message to user (example): Based on the 
field technician report for Incident number 
1234 and the ensuing dlscussloM wilh lhe 

CSRC, your BV rallng has been changed to 
Z as per lhe rental agreement. If you 

disagree with lhls decision, you may write to 
the organization's ombudsman, elc. · 

Not shown 

9 

FIG. 178 

Comments automaUcally logged in relevant user files for future reference only. 
Automated reply lo comment sent (example): Your comments have been 

registered. Thank you. 
,,, _______ ·-· -·-· -·-·-·-· -· -·-·-· _,_,_.,_,_,_. -·-··, 

Automated repori 
transmitted 10 

Insurance using field 
report and CSRC 

comments 

Repair or 
service blll of 
Instructions 

automaUcally 
sent lo relevant 

vendors 

11 

!, __ , ___ , ___ , -·-·-· -···-·-···-· -·--·-· -·---·-·-·-· -·· ·-·- 12 
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y 
Processes whUe , b-1 

hlcte ls us, - ,, 
Sy$tem has 

detected a low 
fuel ravel manager defined 

criteria queried 

Unless a universal Interface 1s present and tn order to avoid making a physical 
connection and calibratfon with the vehlcle systems. the OBU approximates the fuel 
level based on an average energy consumption curve speclfic to the vehicle. Upon 
regular maJntenance by the service provider, the actual level Is entered to ensure a 

reasonable data Integrity Js mafntained. · 

FIG. 18A 
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Message to user: · 
system has detected a 

very low fuel level. You 
must refuel thrs vehlcfe 

Message ta user. low fuel level. 
You must refuel this vehicle berore 

retumTng rt. ReruelJng this vehicle will 
cause you a delay and for this 

reason, an amount or X$ will be 
deducteci from your blll to perform 

this service. Thank you. 

FIG. 18A 

before returning it. 

Q 
rocesses whlt1 
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AE. 
Processes whlle 

User has enlered a 
·perimeter 

corresponding to a 
rerueling/energy supply 

location and the 
,vehicle ts not movf n1 

System may be programmed 
to recognize only cert al n 
authorized energy/(uel 
locations (see 6.1.6) 

manager delTned 
criteria queried 

!~···-·-·-·-·--·-·-·-·-·-·► 1 
I 

FIG. 188 
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1 ·-·--·· 

3 

4 

:sage to user. II 
ire stopping ro1 
• this Is not an 
1orized staUon 

·--·-·--·-·-·-·-··-·-·-.. -··-•-~--·-·--··-··-•-·--·-·-•-·-.-·-·-·-·-·--·-·-·-·-·-·-·-

;sage to user: If 
are stopping for 
1e!, th[s Js an 

thodzed staUon 

Not11hown 
User continues journey. See 
"Processes whl[e vehlcle Is 

used" ro, refuellng gains 
vermcatlon 

CRMLS 
contacts OBU 

to update II wrth 
refueled 
quanllty 

5 

lessa.ge lo user: 
vehicle requires 
A methanol fuel 
(example) 

Data exchange (fuel 
grade and quantity) 

and payment 
connrmatloo between 

fuel provider and 
vehicle transponder 

andOBU 

essage lo user: 
!ase make sure 
1l you RII up Iha 
nk completely 

~ 

f Paymentmade r• 
using a 

· transponder OR · 
credit card 

"--v 
i 6 
'· -·-•-·--·-···-·• 

2 

Physical 
energy 
rem, 

process 

FIG. 188 
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FIG. 188 5 

7 

{If enabled) 
Fuel provfder rnstantly 

verifies lhe user register 
with lhe CRMLS to 

confirm that user has a 
rental transaction rn 

progress 

oau 
transmits 

inrormaUon 
to CRMLS 

Vehlcre fnventory 
and reservations 
register updated 

User register 
updated 

Eleclronlc data interchange between 
the energy provider and the vehide 
rental service providet' during which 
each invoice line (Individual charge} 
is correfaled lo a coded location, !me 

and date 

Data excfan.ge (ruel 
grado and quantity} 

and payment 
confirmation 

between fuel station 
and ruef provfder's 

authorization server 

parallel processes 

Energy 
transactions 

register updated/ 
queried 

· / CRMLS internal 
proce~s whereby 
supplier's charges 

are Individually 
matched to tefuellng. 

events 

6 

User 
physlcally 
presents 

payment card 
and card Is 

read 

Manual 
verification, 
discrepancy 
analysis until 

resolved 

ssage sent lo 
controf 

artment within 
'Ice provider's 
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What If a user hos not put lhe fuel in the vehicle (fraud) ? 
Users cannot put mote energy than maximum level as per 
vehlcle specifications. Thererore, In the case of fraud, the 

system will det~ct a discrepancy Instantly (if the OBU is 
connected lo the vehicle inslrum1mls) or upon the next 
lfme It !s refueled {If the OBU determines the fuel level 

based on fogical processes). 

OBU calculates 
'the Incentive amount' 
and Integrates il lo 
lhe transaction In , 

progress. 

lncenllve 
amount 

dlsplayed or 
reed lo user 

The user having re-supp(led lhe vehicle with energy 
on the service provider's accounl, lhl:i acUon wlll 

generate a charge from the energy provider to the 
vehicle rental service provider. There fs a need for 

this Invoice or charge to be correlated lo the specific 
event, location, vehicle end user that generated II to 

prevent fraud and provide accounting control 

In the case of a transponder­
based lransactlon: locatTon, fuel 
levels,quanllly received, user, 

vehicle, date and time captured 
for future transmission lo the 

CAM LS. (In the case of a srnart 
card lransacUon, some of this 

information has alteady reached 
the Energy transactions register 
et lhe CRMLS as can be seen 

on lhi:s char1). 

T , 
'·-- ·---·-·-~-•-•·-•-·-~-' 

Energy suppHe1 
inds an elecl 
Invoice lo rent 
vehicle provide1 

8 

7 

FIG. 188 
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Event: A rental 
vehlde ls newly 

added to the fleet 

Event: Vehicle provfder's 
staff revf ews the llst of 

vehicle modefs and their 
average consumption 

Technician 
tnslaHs OBU 

technlclan prompted to 
specify the year. make 

and niodel of the vehlc(e 
rn which the OBU has 

been installed 

Manual tnput of a consumption 
cutve for each model/year of 

vehicle Jn the reotaf fleet 

FIG. 18C 
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1 

2 

OBU establishes 
a communlcatron 
wilh the CRMLS 

as part of its 
initializ.allon 

CRMLS 
vehicle specificatlons 

register · 

OBU's 
manager defined 
criteria updated 

FIG. 18C 

For every vehicle type there can be an average energy 
consumption estabtlshed at a given speed. such 
retationstiip between the speed axis and the fuel 

consumpl!on axis Js used to form a curve which serves 
es a guide ror the OBU to calcurate a lheoretlcat fuel 
consumpUon and estlmate the approximate fuel level 
while a vehicle Js being used and without having to 

actually measura the real ruel level 
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User presents an access 
means lo access 

automated compartments 
unit (ACU) 

T 
'illing and othi 

.-------1 

Message dlsplay to user 
{el<ample}: Your request has 
been declined for one of the 

following masons: 
Inventory unavailable or olhgr 
reason to be detailed by an 
electronf c mail sent ro you 

ACUchecks 
with CRMLS 

to obtain 
aulhorlzaUon 
and update 

ACU Inventory 

·---·-·t 
I 
I 
I 

i 
! 

ACU 
communicates 
with CRMLS to 

update 
1nventory status 

rser brings back equipman~ 
to AC\J. (Nole: If user 
forgets other manual 

processes occur after a 
programmed time delay) 
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1 

2 

3 

,ssage (example): 
card #- 123 has been 
I because your credit 
1rovlder declined the 
izallon on card XYZ 

Relevant 
ACU door 

Is unlocked 

OBU message lo user 
(example): You currently 

have a child seat on flle that 
was retr,eved from the ACU 

at rocatlon ABC. Please 
remaber lo bring it back 

'CRMLS searches' 
(or same user 
transactions 

(vehlcfe rental) 

·-·----' 

Usual rental period Is , 
over, OBU has entered 
its standard user exlt 

routine 

Manual process 
occurrs 

{Not shown) 

CRMLS 
transmits to 

relevant OBU 
the ACU open 

record 
notification 

OBU data 
updated 

FIG.180 
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AE 
BIH!ng and other 

Transac!lons 

. (off-page) 

CRMLS 
determines the 
portion of the 

revenue which 
should be allocated 

to each of the 
rwolved partie 

Electtonlc Oa\a 
Interchange 

between lhlrd 
party CRMLS 
and vehicle 
owner and 

vehlcle 
operator 

manager defined 
criteria queried Note 

CRMl.Ssends 
reservation dala 

and special 
lnstnJcUons to 
the speclnc 

vchlcle's DOU 

OBU processes 
lnslnJcUons and vehicle 
can now only be rented 
by the relevant user and 
for the specific one-way 

rental 

This Electronic Data 

sage sent to 
ginal owner 

plet, please 
t vehicle 1234 
ken D dale 

lnlerchange also Includes 
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SYSTEM AND METHOD FOR AUTOMATING A 
VEHICLlt Rl',NTAL PROCESS 

2. PIBLD OF THE INVEN110N 

[0001) The present invention relates to the field o1'telemat­
ics systems applietl to the movement of goods and people. 
More particularly, it relates to the automation or the vehicle 
rental process within a wide mobility network. 

3 . BACKGROUND OF THE LNVEN110N 

[0002) From as far back as l967 (GB 1208791), efforts 
bave been made to aulomate the vehicle r<~nlal activity 
usually with an intent 10 provide belier serVice, improve 
productivity and favor the emergence o( new formi; of urbao 
mobility. I lowever. the proccs.« of rcn1ing a vehicle from 
start lo finish is relatively complex by natwe: ii involves 
assets of bigb vaJue, cornplox behaviors o□ tho par1 of users 
and significanr safety or security issues. All of the:,e facwrs 
contribute to tbc difficulty oI automating tbe entire vehicle 
rental process reliabJy. 

[0003] New Expectations [or Vehicle Rentlll Consumers 
aod Governments 

[0004) Despite of these difficulties, users have shown a 
need LO access vehicle ren tal S<Jrvices around the dcx:k and 
in ao ever-increasing number of locations throughout the 
world while boping to encounter as liillc language b!lfriers 
or service incompatibility as possible in tbe process. Users 
have also expressed a desire lo come in and out of veb.iclc 
rental sysu::ms swiftly, 1::ffor11t:ssly and oflen with little or nC> 
advance reservation. Furtbermoro, user.; bave sbown a grow­
iag need to access aod return tbcir realal vehicles closer to 
lbeir community, workplace, transportal ion network or float 
destination; often wanting to drop-ulI vehicles in a dillcn.mt 
plaL'e than their departure point. 

[0005] As a con!iequence, users are now expecting to rent 
vcl1icles almost on a daily basi5 but for very short periods o( 
time or very short distances and to pay only for those hours 
of actual usage and/or actual traveled distances. Uodcrstaod-
3bly, users o( such shc,rt-tenn rental syst.:ms do not want to 
be burdened with time consuming rcti.Jeling procedures 
every single lime they reol a veh icle. Many ust:rs als•J look 
for ways 10 pelinnn1::ntly free lht:mselves from the costs and 
inconvenience.s that come with continuous owneiship or 
leasing of private vebiclt:s as the rise of carsharing clubs 
demonstrates. 

[0006) Some users are looking al frequenl and on-demand 
sborl-lerm rcma ls as an alternative to provide for their 
ovc-ryday mobility needs. Tbis signals a de-parruro from the 
_prevalent ruobilily pauern exclusively ccntcrod on priv111cly 
owned vehicles. Indeed, it is hoped tbat a new mobility 
rnodcl would enable lhe traveling publjc to combine more 
freely the vario11~ transportation modes during n s ingle 
journey and to reduce the hassles related to parking and 
protecting vehicles when they urc oot in use. Users would 
then also be free to adapt the size or type of vehicle 
according lo their travel and cargo needs through sucb 
emerging forms of individuali1.ed public transport. 

[0007] Communities and governments have generally 
been very supportive of such emerging modes of vehicle 
rental--oflen called carsharing--because they can sigoifi­
canlly reduce tho impact of private vehicles on traffic 
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coogostioo, t be coviroomo□I and transpon infrastructures 
Ul timately, widely available low-emission rental vehicles 
are considered by some as a means lo encourage tho rnm­
hinod use of public and priv,1tc lrnnsportatioo, improve afr 
quaJity, reduce parking space requirements and inllutmce 
urbanizat ion. 

[0008) New Challenges for Providers of Renta l Vehicles 

[0009] However, from the vehicle reolal service provider' 
point of view, the 1ms..,ibility of rcspooding to this type of 
mobility revolution has been limited by several factors, 
Firstly, this form of vehicle rent!ll generotcs shorter rental 
periods, the conStiquence C>f which &re less revenue and 
higher transactional Cl)sts per contract. Fu rtbermore, many 
locarions where a need for service is currently ex-pressed 
cannot be supported economically with the current arl 
because of the combined requiremenL5 in manpower, occu­
pancy aod capital expenditures being disproporlioaalc with 
lhe anticipated volume of activity. On-request urban mobil­
ity c~n also imply numerous widely d ispersed service luca­
lions and uobalanced flows between those due to an increase 
in one-way itineraries. One.way itineraries arc especially 
dinicult to accommodn.te for service providers who do not 
bave u service lot.~,ition a t the desired destination or if 
vehicles from diffcrenl service providers get mixed into the 
same fleet, a common occurrence within the road vehicle 
re nta I industry for instance. 

[0010] Parlial solutions lO these difficulties have been 
proposed throughout the years and in particular wilb the 
advancement of te1emat1cs. For example, U.S. Pat. No. 
6,006,148 propostS a methcid lei accek:rate tht: part o( the 
reotaJ process whoo a vebide is returned. However vaJuablc, 
such systems onJy apply to a relatively minor ponioo of1be 
entire vehicle rental process and Ibey are generally 001 

designed Lo radically alter the cost structure or method in 
which vehicles are rented today. 

[OOH) Otber more systemic solutions have proposed sys­
tems that re ly on significant in-vehicle monitoring appaca­
rnses. Although sucb methods c:in theoretically provide 
accurate measurcmcn~s, it is believed tbal a high level of 
in-vehicle cnstomizatioo has discouraged the market acc.cp-
1ancc of some systems. 

[00l2] In fact. ii can generally be said that the prior art 
which relics on numewus in-Vehicle Sensors and customized 
circuitry lo gather the ne.:essary information to process 11 

rcota l Lr.1asactioo poses sigoilicaat difilcull ies for the major­
ity of ~ervice pmviders. Indeed, the world's leading vehiclo 
rental service provider.; typit,a liy hold lbcir vebicli;s for less 
than a yoar. Thus, they arc coastaotly buying and solliog 
vehicles io order 10 adjust to user demand and lo properly 
manage the quality and value of tbeir llcet. Tborefon:, 
systems that require a g.renl amount of cabling, cal ibration 
and skill to install generate unacceptable costs and del11y1- to 
the mnjority of s<::rvice providers. Purthermore, it is common 
for vehicle manufacturers to void their warranty if the 
electrical wiring within a vehicle has been tampered wilh, 
tblls causing additional risks for the rental vehicles providers 
that use cabled systems. 

[0013] Meanwhile, otber so)utioas tbat have been pro­
posed require people lo radically alter lbeir mobili ty habits. 
Some solutions also rely on an idealistic behavior of' system 
users. Thcsc systems are auract ive from a conc-eptual point 



Uber Exhibit 1013 - p. 103 
Uber Technologies, Inc. v. SurgeTech, LLC

US 2002/0186144 Al 

of view bul oxpcns ia transporlation sll.lclies and ma Dy years 
of trial have amply documented the fact that most privalc 
vehicle users are rcluctanl 10 volunlarily Icade off a fraction 
of lbcir pcrsoaal freedom in exebangc for an improved 
collective traasportation system. 

[(H)14] lt is also well known tbat within tbe vehicle ren tal 
industry hired vehicle& nre frequently subjected to 1tbusive, 
negligent or criminal bcbaviors. Consequently, service pro­
viders b(lvc been reluctant to adopt systems tl1at fail lo 
properly address the liability, regu1a1ory, security and safety 
issues associakd witb lhc vebiclc rental process, For 
instance, some carsharing organiziuions have honor-based 
systems whereby the ignition keys for several road vehicles 
C3JJ be accessed al onCt: by any of a multitude of registen:d 
members. II is a concern thal wi1hin such systems, an act of 
lhefl, negligeJJce or an equipmenl malfunction could have 
grave consequences. As a matter of fact. an increase in the 
level or security measures and legislation targeted al the 
vebiclc reotal ac6vi1y bas becomo ooticeable over lbe past 
decade. As an example, some service providers are now 
installing remote 1rac:king devices ia Lhcir fleet lo locale 
abandoned or stolen vehicles. Also, several legislatures are 
now requiring service providers tu bold operating permits 
and follow mandatory procedures to reduce the risk of' ren tal 
vehicles being used improperly. 

[(H)lS) It i.s aLso known in the road vehicle rcn1al industry 
that 11 significant proportion of 1.15ers do not report nor 
assume the notices for traffic violnlions that Ibey receive. 
This in ruro. results in a complicaled and unaccountable 
rnpport betweeJJ vehicle rental service providers, users aod 
Ibo lrallic violations is.-;uing bo<lies. 

[0016] Jt is also known witb.io tbc vehicle rcotaJ iodus1ry 
I.bat some users make reservations for a reota.l vehicle and 
fail tu cancel Ibero when their plans change or do out 
material iz.,e. Often, some users also fai l 10 bring rental 
velticles back o□ clue time. ;\ddilionally, it is geoeraUy 
believed thal a miJJority of user.;; cnuscs tbe majority of 
damages on rcntaJ vehicles. 

[0017] In all those ca;;cs, very siguific~at costs arc added 
lo the vehicle ro:nlal activity because of many ust:rs' behav­
ior being less than ideal Pnrticularly, the impact of unreli­
ablt: r.:servatiOJJs is exacerbated in short term ro:n tal systems 
since the same vehicle is scheduled to be rt:nted oul several 
Limes a day and since each different user is dependent on 1he 
:1dhcrcncc 10 the re.servation schedule of all prior users on 
lhal day. In fact, it is very diflicult for a vehicle renlal servk:e 
provider to at:cornmodatc such user bebaviors witb tbc prior 
art without being forced to reduce the utilization ra tes of its 
fieet, wb.ich ia turns threatens tbo economic viability of 
short-term rental systems. 

[0018) Witb lhc curreJJt act, most service providers also 
have no rdiable method to eJJcouragc good behuvior on lhc 
pnrt o f users apart from creating lists of unwanted users or 
charging penaltjcs for lost revenue and damages a1 the risk 
of a dispute. This creaks 11 diilicult balancing act between 
fleet protection or utilization objectives and good customer 
service, the consequences of which are lower utilizatioa 
rntes or overbooking risks as well a.~ higher cos1s ia flee1 
mafotenance and/or damage recovery disputes. 

[0019] I t is also knoWJJ in the vehicle reJJtal industry that 
last min me changes :ire often made with regards to the class 
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of vehicle thal users will acn1ally get compared to the class 
of vebiclc that wit~ reserved; this is particularly the case in 
the road vchiclo reJJlal market. Sometimes, sucb change is 
encouraged by the service provider to obtain more revenue 
on upgraded rental vehicle classes or to compeJJSate for a 
sbortago in one class of vehicles against another. On other 
occasions, users request such change lo accommodate 
revised travel 11JJd cargo needs or as a result of a prcforcocll 
for a part icular vehicle model. This apparently s imple opeca­
tion is quite difficult t0 automate and hos so far eluded the 
efforts of known prior art automated systems. 

[0020] Some other telematiL'S systems bavc ,llso combined 
alternative energy management with -automated vehicle 
rental. For example, some t111rly putenls call for a vehicle 
renta l syslcm that requires a d<:<licnled infrastructure for 
electrical battery powered vehicles. 1 lowever desirable from 
an environmental point. of view, such systems arc incon1-
pa1ihle with a lready d<:ploycd distribution networks of 
veb.iclc coergy, i.e. mostly petroleum fuel s ratio11s. Tbcre­
fore, such exclusive sys1em~ are exposed to si.gnilkaot 
acceptance delays because they arc unsuited for the vast 
majority of road vehicles currently availablt: aad require 
very la rge infras1ruc11m: investments in oew energy distri• 
bution networks. 

[0021] Mnny systems al.so require users to pay Cor fuel or 
energy refi lls by themselves, to lake note of such expen1;es, 
then presen1 physical receipts and fu.rther r<:quest a crllclit for 
tbc unusc.:d ponion of fuel or other energy. Yet, other systems 
require users lo alway:; fill up tbe vehicle with cnerh'Y before 
returning it. However simple and inexpcosive from a 1ech­
nology sl'aodpoiot, such systems reduce lbc freedom. speed 
and efficiency of the rcnla l experience for a user, they create 
substantial op port unities fur unat-cuunlable mistakes, 
neglect or fraud and add a sigaificanl administrative or 
co□tml workload for users, service providers and third 
parties. It is a lso known that most lelematics systems will be 
subjecl during the course of their useful life to some form or 
another of network or connectivity problem, unauthorized 
system taropcriog, obsolescence, i_ocompat.ibility or oilier 
forms of-process-critical is.sue. II is also knowo 1ba1 real time 
communications between t.:eJJ tral sy;,tems aocl vc::hides can 
generate signi.ficnnl telecommunications costs and be sub­
ject to radio-frequency iolerferencc and bandwidth or geo­
graphical l imit:ttioas. For these reasons, some prior an 
systems that have relied exclusive ly on cenrralized infom1a• 
tioo st rucru res a od io tonsi vc rea 1-l'ime data transfers botwceo 
vehicles and base for their core operations have experienced 
imporlaot dillkulties in acnial doploymenl. 

[0022] Service providers have a lso noted ihat while uscri­
appr.:ci3le me1h0ds to improve rhe efficiency of their vehicle 
rt:nlaJ citperience. they can also become uncomfortable: if the 
human contact is entirely Jost tn lhe process, especially when 
unexpected problems arise. Users also have a tendency to 
prefer simple lechoologies lhat can be used acws.~ several 
service providers. makes of vebiclc.s and transportation 
networks. DiOicu lt si111ations have arisen in the past with 
some automated vob.iclc renlal systems tbat did not suffi­
ciently lake into account such bumao bobaviors aacl prefer­
ences. 

[0023) Many prior unmanned vehic le renlal systems also 
have no fully automated reseTVatio□ methods. Yet. others 1JSe 
reservation systems that arc not folly int.egrnted with the 
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act-ual physical moviog asscrs; a sit-uatioo wbicb requires 
additional bumnn iteration.-; to match vehicles and which 
caoool provide ao absolutely certain coofirmalioo that the 
theoretical fleet <.:ounl matcbes the lrut: physi<.:al count at a 
given lol.'.aLioa. Otbors also use ao automated reservation 
method that simply matches a reservation with a specific 
vehicle, indi<.:atiDg an ava ilable vehicle with a green light, a 
reserved one with a yellow light and unavailable vehicles 
with a red ligb1 for cxarnpl1;, lo s.;irac cases, users may have 
lo walk from one vehide 10 ano ther in a trial and error 
rnanner or must cleal with yet ano1bcr equipment. such as a 
parking lot computer terminal or a key delivery mechaoism 
10 find a free vehicle and marcb it with its park1:d location. 
It is also cornmoo for many prior art systems lo require users 
10 report the p:1rked location of a vehicle upon return, adding 
furtbcr delays and opportunities for errors lo the ren tal 
exl)erieocc. Wbile it can be said t.bat sucb systems arc 
sufficient in locations with only a few vehicles; it is abun­
dant ly clear that tbcy become almost impossible lo admin­
ister in large rental locatioos wbere a great number of 
diverse vehicles are present. for cxamplu. if a user enters a□ 
uomaonod location whore 200 randomly parked vehides arc 
simulta□eom;ly present and if I 99 or those vehicles are 
alrc11dy reserved, ii may become extremely frll.$lratjog to 
fi □d the o ne available vehicle within the fleet. 

[0024] Furibermore. ii has been noted 1bat most users feel 
isolated sad uncertain while attempting to gain automated 
access to vehicles on umuanned prcmiscs. In fact, there is 
typi<.:ally Little i:□formatio□ or no lnfom1a1ioo communfrated 
from vchide~ to \JSCrs while USt:rs Im: standing outside a 

vehicle and awaiti,ng access during the initial period of the 
rent a I process. 

[(H)25) In some cases, users aro left wondering dur.i.ag 
several $1:conds if their accesi; requests has been received, 
denied or is in the process or being treated w hile standing 
outside a vehicle. Such situat ion can lead users 10 abandon 
a lirst vehicle whi le {heir access request is still being 
processed and 10 1ry accessing another vehicle. Additionally. 
there has been no reliable method for users to determine with 
certimdc which vehicles acruaUy correspond to lhe class of 
vehicle rbat they have reserved whta eattring :rn unm:rnneu 
rental location with a mutti1ud1: of randomly-parked vt:hides 
of various si1,es aad features. flor exampl.e in the road 
vehicle rental industry, the differea<.:e bt:tween a sub-com­
pact car and a compact car may not he obvious lo the average 
user, causing uncertainty, delays aod possible misunder­
standing.<; in the process. 

[(H)26] 11 is also common for consumers and vehide rental 
service providers to rely on a variety of worldwide, a~tional 
or locru .tutomated information networks to generate o r 
facilitate trrt□sactions between themselves. Examples of 
those public and private automated informution networks are 
provided by Internet travel portals or corporate websites, 
travel agent networks or global distribution systems (GDS), 
central rescrvarions systems (CRS), vehicle maiotenancc or 
sales ne tworks. iosuraace claims processing or ma..-;s transit 
traveler information systems. 11 is also known that many 
public records such as motor vehicle rcgisters arc gradually 
becoming remotel y 1tccessiblc by way of computers. Prior 
art systems that do 001 provide for a sufficient inlerface with 
the above-mentioned networks are io e/fecr d isconnecting 
vehicle rental service providers from established inforroa-
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lion networks tbat are already responsible for processing 
bill ions of reservations and information updates annually. 

[0027] JI is also known that tbe United Stales of America 
Government b~s announced tbat it will not in!erfcro any­
more with lbe Global Posit io□ing System (GPS) signal 
emilled by its satellites, a dec.·ision which results in a 
s igaiHcanl improvement or the accuracy o( the GPS mea­
sures. 11 is also know□ tbat vehicle and telecommunication 
equipment manufacturers have begun developing standard~ 
such as IDB. Bluetootb, LIN, Most and AMJ-C that will 
bring about compatibility be tween various equipment oo 
bQard vehicles regardless of Lheir makes or ruactions. 

[0028] tt is also known that p1::opte who rent cars fre­
quently need directions, up-to-date ioformatioa on traJfa· 
coodilions and are also big consumers of tourism and 
telecommunication-related services. Furthermore, it is time 
consuming and ra lher inefficient for rental vehicle provide-rs 
to administer lbe distribut ion of information that is not 
directly rekvant 10 tbe actual rent a I process. 

[0029] 11 is a lso known that some o[ the vehicle rental 
au1oma1ioa solutions currently offered to Ibo public require 
users to hold a wide variety of cards, dub membersbips and 
personal e lectronic devices that are subject to added costs, 
theft, losses a□d delays. 

[0030) It is also a fact 1ba1 a large proponion of users do 
not read the actual detailed rental agreements bllfore signing 
i t and accumulate a fair amount of documents, rei;eipts and 
contracts through the rental process. most of which endiog 
up as waste. 

[0031] Thus what is needed is an integrated, univrn;al and 
rt).liable automated vehicle rental system which can optimize 
tbe entire vehicle reatal process; wbicb is easi ly understand­
able and accessiblt: by users: whid1 encourages rcspoasiblc­
bebRviors a.ad yet is oot ovcr-dcptmdcnt on new infrastruc­
ture or in-vehicle investments. 

4. SUMMARY or TH E INVENTION 

[0032] II is therefore a main object oftl1e present invention 
lo bring together logical i.ntellcctual processes and practical 
means to enable tbe entire rea talprocess to takt: p l;tce easily 
between uSt:rs, wbicle rental serviw providers and third 
parties in less time, with less cost and more reliability. T hird 
parties may include o ther transportation, travel. vehicle 
rental or information networks, reg-utatory entities, credit or 
payment facilitators or any regular participant in the vehicle 
renta l act ivity. 

[0033] Tl is an advantage of the present invention in that it 
eliminates mut:b of tilt! labor costs and delays throughout the 
emire vehicle rental proc.sess in 3 ways: 

[0034] I) by removing tbe need for some tasks 10 be 
performed, 

[0035] 2) by delega ting some tasks to unm,mned 
systems and 

(0036] 3) by delegating otbcr tasks onto users. 

[0037] BspeciaUy. it 1:nubles the delegation of those tasks 
within rbe reotal proc~ss that typically c]Q not require buman 
judgement. fail to motivate human operators, cause delays or 
abrupt workload iluc1ua1ions, are repetitive. are prone to 
error or more efficiently performed by information systems 
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or users tbemsclvcs. Therefore, it is ao advaotage of tbc 
invention in that it provides access to rental vehicles almost 
instaolaneously, 24 bours a day. 7 days a week and in ao 
ecooornicaJly viablo maoacr for ovca tbe briefest of rental 
11criods. 

[0038) ll is also an advan tage of the present invention in 
tbat it elimin11tes much of the occupancy costs and infra­
struclurc investmt:nts currently required 10 hold a vehicle 
rental activity such as on.site customer service facilities, 
expensive retail space, fonced lots. key delivery areas and so 
on. Therefore, it is an advantage of the present invt:n(ion in 
thal it lowers the threshold al wbicb a rental location is 
economically viable and embles service providers to bring 
rental vehicles mucb closer to users io more numerous, 
smaller and widely dispersed locations. 

[0039) It is also an advantage of the presenl invtinlion in 
that it enables an automated vehiek rental process to be held 
in 3 legally compliant, financially secure aod insurable 
roaaaer wbereby a!J parties arc protected from tbc roost 
common forms of abusive, negligent or criminal behaviors. 

[(H)40) JL is also an advantage o( lhc present invention in 
that it provides users with a quasi-instantaneous method lo 
reserve, enter and exit a rental vehicle without the need for 
physica.J document manipulation, yet, still creating a legally 
binding rental agreement. It is also an advantage of tbc 
invention in lhat ii provides users with clear and universal 
means to quickly identify available vehicles, understand tbc 
st~tus of tbcir vehicle access requests and identify those 
vehicles tbat belong 10 1h1::ir preferred whicle cla.s:,;. Addi-
1 ionally, the invention eliminates !be need for vehicle allo­
cation systems sucb as key delivery mechanisms aod p;1rk­
ing coordio;1t ioo metbods to be put in place al rental 
locations. 

[0041] IL is an advantage of the present inveotioo in tbttt it 
docs not require intensive and customized in-vehicle c ir­
cuitry to derive its infomrntion on the trnvcled dist:ancc, 
energy consumption and vehicle behavior. Therefore, it is an 
advanl~ge of the pre.seal .invention i-□ thal it can be in~talled 
into a vehicle or ltansfcrred from one vehic le to another io 
Little time and a t rnfoimal cost. 

[0042] It is al'iO an advan tage of 111c present inven1io1J in 
that il provides users and vehicle rental setvke providers 
with the ability to compatibly exchange information witb 
third party systems such as departments of motor vehicles, 
travel networks, credit organizations and others. 

(0043) It is also a□ advantage of tbe present inveolion in 
that it delegalllS to users tbe task uf refueling vehicks uo an 
accountabla antl eJfortkss basis. In particular, tbe invention 
can be used in most forms or makes o[ terrestria l, naval o r 
airborne vehicles regardless o r their energy source. 

[0044) Jt is also an advan tage of the present invention in 
that it enables the use of one single means lo identify th1: 
user, access tl1e vehicle and pay for the [11c) or energy refills 
in rental vehicles. Moreover, the invention eliminates tht: 
risk of error or loss as well as the additiona I workload that 
come with manual handling of receipts for energy expenses 
made by users. 

[0045] Jt is a lso aa advantage ol' the inveatioo in that it 
considerably speeds up, documenL5 and prioritizes the dis-
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patcbiog o( field or rep11ir tecboiciaos as well as tbe -subse­
quent treatment of vehicle problems and insurance claims. 

[0046) lt is also an advantage of tbc presc-nt invention in 
tbal it delegates tbe respoasibility of summary vobicle 
inspection lo the user and provides for a clear transfer of 
responsibility botween the vehicle rental servi<..-e provider 
and the user" 

[0047) ft is also an advantage of the prcscrtt invention in 
that traffic fine~ arc ,natchcd s1utomatically with respon$ible 
users, documented and collected in an automated and dd'eo­
~ible ruanncr. 

[0048) II is an advantage of th.: invention i n that i t adapts 
automatically lo the language of the user in most circum­
stances and applica1ions, providing added comfort and 
safety throughout the rental process. 

[0049] lt is a lRo an advantage of the invention in that it 
provides for tbe rapid detection, tracking and resolulioo of 
problems tbal roay h;1vo arisen witb a puticular user, vebiclc 
or rental operation. Tbe invention also enables service 
providers aoc'.l USt\rs lo cJlkiently communicate witb each 
DLher ia a multilingual and documented manner to resolve 
complaints or problems. 

[0050) lt is also an advamage of the present invention in 
that it recognizes the ox-istoncc of imperfect user behavior 
and provides users with rncentivcs to act rc.sponsihly and 
tlisinccotivos to act frauclulcally or irresponsibly. 

[0051] It is also an advantage of the prescn.1 invention in 
that it provides users and vehicle rental St:rvice p,oviders 
with !be io<..-entive /IOd contcol means to b,1fancc vehicle 
inventories betwooo distaol locations. 

[0052) It is also an advantage of the present invention in 
that it enables rental vehicles with dill'ereot owoi;;rship or 
coming from different but compatible rental systems to mix 
freely within a same location as a resu.lt of ooe-way ,eotal 
itineraries. Yet, this apparen t chaos is cooducted in a highly 
organized, legally-complianl and acco1111tablc manner with 
each moving asset carcfu Uy coatrollecl and mainraiaocl 
throughout its migmtion outside its original zone of service. 

[0053) II is a lso an advantage of the present invention in 
that it provides users and vehicle rental ::;ervice providers 
with tbe means fc.'lr last minute changes in res.::rv.:d vehicle 
class without human intervention. 

[0054) It is also an advantage of tbc present invention in 
that it enable;; complex lelcmatic;; operations and remote 
software updates as well as vehicle-reservations to be con­
ducted in a Jess expensive, more reliable and priority sen­
sitive ma.oner. 

[0055) (t i~ ao 11dvantage of the invention in that it pro• 
vicJes rental vebicle providers with the ability to monitor the 
cooclition of use of their vcbicles :ind cspccia lly, 10 detect 
risky behaviors such .is ~veeding. 

[0056] It is an ,tdvaotagc of Ibo invention in tbat il eastls 
and automates 1-bc process of fiocling parking spaces for 
rental vehicles as tbey travel tu and from rental locations. 

[0057) It is also an advantage of the present invention in 
that each vehicle's on-board unit has substantia l autonomy 
over its telcmatics network, providing the vehicle rental 
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process witb an iacroascd reliability ;ind effectively sbiold­
ing the user from the most common forms of network 
failures. 

[0058) Jl is also an advantage of iJ1e present invcotioo io 
that a remote service provider's operalor can lake over tbe 
vehic.:le on-board prot.:essor when it is located within range 
and in case of unexpected circumstances. 

[0059) ln accordance wilh the invention. these and other 
ohjccts are achieved with 1lfl automated vehicle rental sys­
tem for a fleet of ren tal vehicles, snid vehicles being geo­
graphically distributed.. each of said vehicles being normally 
locked when 001 rented, at leas! one of saicl vehicles. wbeo 
not i:n use. being parked in an unguarded location; said 
i<ystem comprising: 

[0060] vehicle communic;ttions means for enabling 
communication lo and from the vehicle, user-carried 
olcctmnic devices. or other re;idors, and for in terfac­
ing wil'l1 said user; 

[0061] an on-board unit (OBU) located on cacb of 
said vehicles for in1erfaci□g witb Sllid vcbiclc com­
munications, and with a door unloi:king rnecbanism; 

[0062] a central rcservalions. manag~mcnt and loca­
tion system (CRMLS) in communication through a 
communicalions octwork with each of said OBU. 
said CRMl.S performing all reservations and man­
agement functions, said CRMLS being liokcd lO a 
database containing a location and availability of 
each of said Wlliclcs and a rate for rcnlal, said 
CRMLS also bei□g provided witb ~a a1Jorntioa 
manager system for geographically all.ocating 
vehicles; and 

[0063] a key for ac1..-e..<.Sing said vehicle, sitid key 
being borne by said user. 

5. 13Ril2F DESCRIPTION OF TIIE DRAWINGS 

[0064) The ptc$cnt inventioo and ib advamages will he 
more easily undcrsrood after reading the following noa­
restric1ive dcscript ion of preferred embodiments tbcrcof. 
01ade with refen:occ to the foUowing drawings in which: 

[0065) FIG. 1 is a schematic view of the major compo­
nents of a system according lo a preferred embodiment of 
lbe present invention; 

[0066) FIG. 2 is a schematic rcprcscnratioa of tbe access 
control means for accessing a vehicle according a preferred 
embodiment of the inwation; 

[0067) FIG. 3 shows the vclticlc communicalions module 
and a variety of screen shots of interaction with a u:;er; 

[0068) FIG. 4 is a sch~matic representation or the data 
flow when a user approaches n vchi,cle; 

[0069) 1"1CS. SA and SB are schematic representations of 
rbe sysrcro arcbitec111re accordi1ig 10 a preferred embodiment 
of the invtint.ion; 

[0070] FIG. 6A is a now-chart of updating o[ information 
regarding rental location; 

[0071) FIG. 68 shows the process when reversing tbe 
availability status of a vehicle class; 
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[0072) FIG. 7A is a view of an interface device for a field 
technician; 

[0073] FIG. 7Il is the variety of interface view for tM field 
1cch□ ician; 

[0074) F[CS. SA and SB are Ll ow-cbarts of the registra­
tion proccS$; 

[0075) F'lGS. 9A and 98 are now-charts for reservationi­
process for uoregi.stcrcd users; 

[0076] FIGS. l0A and 10B arc flow-charts of oblaioiog. 
3vailability ancl rates for a use(; 

[0077J FIGS. llA. lIB and U C a re flow-charts of opera­
tiona l processes according to the present invention; 

[007RJ FrGS. 12Aand 12U arc How-charts of a rental fleol 
monitoring process; 

[0079) FIGS. 13,\, 13B, l3C, 13D and 13E are flow-­
charts for billing and other transactioos; 

[0080] FIGS. 14A. 14B and 14C are Jlow-i:barls for 
in-vehide dialogues; 

[0081) PIGS. !SA and (58 are now-charts of processes 
while the vehicle is in use; 

[0082) FIG. 16A is a graph showi□g an intra-day forecast 
of inventory fluctuations in a 3-station location group with 
a total combiocd fleet of 50 vehicles; aod 

[0083) FIGS. 16B a.ad 16C are flow-charts for a whid~ 
inventory control; 

[0084J FIGS. 17A and 17B arc flow-cbar1s .illustratiog 
responses tt, special events; 

[0085] FIGS. 18A, 18B antl 18C are tfow-charts for 
energy management: 

[0086] FIG. 180 is a flow-chart for storage managcmeol i 
and 

[0087J FIGS. 19A, 19B, 19C and 190 arc :!low-charts for 
flect aod parking maoagernont. 

6. DESCRIPTION 017 TlfE PREPERRED 
EMBODIMENTS 

[0088) The invention ii; mostly related to the backbope 
process management of the rental activ ity and Lo some 
particularly avant-garde embodiments, Due to varying lcvcli; 
of technology acceptunce, crime rates and communicntioa 
capabilities throughout the wo1Id, the invention is meant to 
be used across various pla tforms and through a variety of 
embodiments in order to n.;ach all users in any vehicle. In the 
!ext that follows. the inveotion is described using mostly 
road vehicles in areas with good ct:llular radio coverage and 
average crime prevalence. 

[0089] 6.1 Main Comp0nen1s and Enabling Conditions 

[0090] 6.1.l Enabling Conditions for tbc User (F(G. 1) 

[0091] As will becc,me dear further on, tbe following 
means are not vitally essential but should preferahly he 
ava11able to users in order to enjoy the full l'unctioaality of 
the invention: 
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(0092] Access to tbc lateroet (1) (2) or to a dedicated 
compu ter terminal inst,11led by a vehicle rental ser­
vico provider (3) or some otbcr similar form oI data 
cornmunicalioa means. 

[0093] An i.oformution L"d.fd or a sticker, for 1:xampk 
on the reverse of nn access card (4) to explain the 
meaning of the various pictograms to users and in 
their language of choice. 

(0094] Regular access to a telcphon,; (2) to perform 
the most common reservations. 

[0095] Credit 1:ard, debit 1:artl or aoy otber fom1s of 
fostantly veril1able means to establish a user's crcdi1 
wonhioe.~s. 

[0096) 6.1.2 Access Control Means (FIG. 2) 

[0097) Vehicles must be locked to deter unauthorized 
at'coss. lo tbc preferred embodiments of tbe inwntion, a□y 
one of1be following user-carried means can be used to gaio 
access to vehicles for bire: 

[0098] An electronic microchip equipped card, of1en 
<.-ailed smart card ( 4)(9), or any similar small per­
sonal electronic means that tbc user carric1- with him 
and wbere information such ns secret code, names, 
allowed credit and preferred laaguagc or programs 
are swred and CslJl be retrieved by a smart card reader 
or comparable apparams. Such smart card means 
would lypically be issued lo a new user upon regis­
tration Spe1:iflcally for the vehicle renlal ac1ivi1 y or in 
other cases it may already be in tbc possession of a 
usc-r after befog issued. for example by a public 
transi1 or credit provider. 

[(H199) la a preferred Lmbodimcnt, such smarl card is 
contact-less and does not require any physiciil contact to be 
read by £be curd reader. In one preferred embodiment, snid 
Smll.rt 1..wd is also used to p<arform otber functions such as 
purchasing fuel for rcnial vehicles and in such case, tbc said 
smari card fll(IY al.so feature conla.ct points o r a magnetic 
stripe to be compatible witb existing retail crml reading 
devices (4). 

[0100] A mobi le phone ( lO), an lnternet-enableu 
mobile phone and any similar or hybrid personal 
como1unicarion device ( 11). 

[0101] An inlemet-enahlod personal digital assistant 
( PDA) ( 12) or any similar com puling device with 
personaJ wirel<.'ss-comrnuoicatioo capabililies, 

[0102) In a preferred embodimenl where 11ersonal elec­
u·onic means may noL be desired or compatiblo or widely 
availnble, lhe following means can be used w access 
vehicles for hire without the need for user-carried personul 
e lectronic means: 

[01()3] A numerical or alphanumerical keyboard may 
be afTixcd lo a vehicle or lo the inside of a vehicle 
w indow in a clearly visib!t: manner and in a way 1h01 
a user can eoier an alpbanumerieaJ combinalion by 
simply 10u1:hing or activating the relevaJJt keys from 
the outside ( l3). Said keyboard being connected lo 
the system in a wired or wireless .manner to be 
expl.1incd l'urther. 
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(0104] C>iber digital or access control means w ben.· 
users need no! carry any personal electronic means 
may also be usl.'Cl sucb as fi.ngcl)Jrint, signature, or 
voice rccog□ition as well as otber biomclrics recog­
nition means for special higb security appLit~a1ions 
such as granliog access to a res! rictetl vehicle. 

[0105) 6.1.3 Vehicle Communications aod Positioning 
Means 

[0106] As will he described forl ber in 1be preforred 
embodiment'>, all vehicles should be equipped with one or 
several of lbe following ocriipmcnl or system 10 onabl6 
communications to and from tbe vebick as well as to acquire 
the rdevant signals from the available positioning systems 
or from user-carr ied ele1:1ronic devfoes: 

[0107] In-vehicle dala/ voice lelecommunicatfon sys­
tem ideally equipped for hand5 free operntion and 
linked lo the vehicle posilioning sy~lem in ordt:r to 
provide geographic loc11tion While communicating. 

[(H08] Software lo enable and control the optional 
use of said data/voice tt:lccommunicalion system by 
users wanting 10 rent it for their own use. 

[0109] RP modem iJ require<l or infrared device. 

[0110] On board display, side-window-display (15) 
and keyboard or so-c,11lecl toucb-scrceo (16) display 
for user and tbc service provider !O exchange graphic 
and text information. 

[0111] Elecirooic antenna (smart card render) ( 17) to 
gener;He aml r1iad tht: data signal from embedded­
chip 0ontact less cards (smarl cards). 

[0112] Transponder or Dedjcated shorl range com­
munication devi1:e (DSRC) (31) 

(0113] Anleana (33) and receiver system to acquire 
and lrt:al the signal emitted by space-borne global 
positioning systems (5) such as the American Gov­
ernmcnrs Glob~,) Positioning System (GPS) or from 
other sources such as mobile rndic, communicatioo 
netwocks (6). 

[0114] 6.L.4 ln-vehicle &juipmeot for Electrical. Physical 
3.lld Cooirol Operations 

[0115) As mentioned earlier, the invcolion relies on a$ 

linle cabling and customized circuilry as possible in ils 
simpler forms and ca□ he iastaUod ia ,1 wide variety of 
applications and vehicles. l n its preferred embodimenls for 
road vCJbicles, it bas no physical custorniwd cabling for 
outputs our inputs to aod from !be vcbiclo io order to enable 
vehicle rental service providers lo quickly lraosfor tbi: 
devices from one vcbiclo lo anotbor. However, the foUow ing 
is a l isi of various compo□ents Iba! may be required: 

[011 6] On-board uoit or OBU (35). This is the ccolral 
processing unit inside the vehicle. It captures and 
relricves all infonnalion from lbe vebicle, tbe w,er or 
lhc network. processe~ it and delivers it lo lhc 
appropriate device. pla1Iorm or communication 
channel. Io one embodiment, this OBU is ioslaUcd 11s 

an after market compoacot aod lakes i1s power from 
a readily accessible electrical source in lbe vehicle 
such as the l ighter housing connection. In another 
ombodiment, this OBU comes wilh the vehicle as 
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original cquipmolll by tbe maoufactllfer (OEM) aod 
the processes described in this patent application are 
simply oxecutcd on tile OEM' s OBU. A "dock-in" 
system tbat eoables a port:1ble persooal electronic 
device sucb as a mobile telepbooe or a PDA to be 
coupled to an in-vebiclc statioa .:an also be com­
bined in to ao integrated io-vebicle system to form an 
OBU 11!1d/or a tekcomrounications system. 

[0117) Door unlocking mechanism. (18) 

[0118) Vehicle ignit ioll circu.it brcuker or aoy similar 
aoti-tbeft devicc to immobilize a vehicle elec:troni­
cally. (18) 

[0119) Control device to activate tbe engine starter. 
( 18) 

[0120] Alarm systems against intrusion. 

[Ol2l] Pictograms display visihlc from outside the 
veilicle (14) 

[0122] Solar panel aod battery pack to supply power 
to son.1e of the equipment that may be instalkd io 
various parts of the \tebiclc. Suc:b au tonomous bat­
tery power can avoid the need for a time-consuming 
and w,maoty-voidiog connec1joo to the in-veb.ide 
electrical system. 

[0123] Cam.-:rn (34). lo some higb security applica­
t ions, cameras that take the picture or recognize the 
facial features of a giveo user ..:an be ios1alled. 

[0124] Scanner (36). lo j uri.sdictioas where veiliclc 
rental S0rvice providers are required to verify en.Litle­
mcot means such as drivers' licenses, it may be 
necessary 10 install ao io-wbicle scanner for users to 
present aod transmit their cn1itlcmeo1 means to a 
remote customer response center. 

[0125] ShoFI raoge, b.igb frequency wireles.s commu­
nication devices lo enable data transfers between the 
various io-vchicle cquipmeot or, io a less advanta­
geous embodimenL, cabled conoections between .said 
cquipmcot. 

[0126] Miniature ratlio-traosmiller to lrigger tbc door 
unlocking mechanism without the need for special 
cabling. 

[OL27] Map database or remote access lo a map 
database. 

[0128] Speech recognition/voice synthesizer system. 

[0129) Biometrics cquipmoat. 

[0130] ln•v(:bicle compuler prioter. 

[0131] Motion, vibrations. bent deleclor, e.g. opto-
elcctmnic sensor. 

[0132) 6.1.5 C'RMLS (Central Reserval ions. Management 
aad Local ioa System) 

[0133) As will become clear ia tbe desc.:riplioa of tbc 
system processes, powerful and secure information proces:;­
iog means arc required lo maaagc aJl tile past, present aad 
future data generated by vehicles, user,r, and third parries. 

[0134] Central computer server wbere all reserva­
lions and marrngcmcnl funcllons arc performed. 
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(0135] Internet computer server. 

[0136] [atcractive Voice Response systems ( lVR} 
and/or DuaJ Tone Multi-Frcqucocy (DTMl;) server 
(also know□ as touch-tone s igoal proccssiag). 

(0137J Base Station Systems (BSS) (may be rcqu.ircd 
io some circumstances) (7) 

[0138] 6. 1.6 Enabling Admiaislraiive, 1e.chnica1 and 
Commercial Conditions 

[0139] ln its preferred embodiments, lbe system is 
exploited within the framework of administrative or com­
mercial agreements and uses common communjcation pro· 
rocols with the following entities; 

[0140] Energy dislrihuLi(:m networks such as fuel 
s tatioas (52). 

[0t4.l) Credit veriJicatioa service providers or credil 
card providers (51). 

[0142) Au1hori1ies respoosiblc for issu ing and coa­
trolling the entitlement mcans such as drivers' 
licenses ( 46). 

[0143] Providers of insurance records or 01bu types 
of public record~ to qualify users or the automated 
vehicle rental processes (51). 

f0144) Providers of content to mobi le customers such 
as travel, traffic. 11av1ga1ion or weather information 
(50). 

[0145] Insurance, vehicle rep3ir or other referring 
orgaoizalloas that frequently direcl users lo vobicJe 
rental service providers (49). 

[0146) Global Distribution Systems (GDS) (44) such 
as Sabre, Amadeus or similar networks that an: 
widely used for worldwide reservations of rental 
vehicles or s imilar connectivity Lo l nlcrnet-hascd 
travel portals such as Travelocity.com, 13xpedia.c.om 
and olber similar ioforroation delivery orgaaiz.1tions. 

[0147] 6.1.7 Other Specfol Equjpmcot., Contracts and Pro­
cedures 

[0148J Smart curds must be. programmed before th~ir 
issuance to each individual user and special equ ip­
ment and security procedures are required for such 
operation to tu.kt place. 

[11149] In order for vehicle rental service providers 
employees to inspect vebicles aad confirm tbeir 
odometer reading or fuel gauge levels, a master code 
or a specially programmed smart card must be issued 
to them lo allow for certain operntioos to Utke pbce. 

[0150) Ln order to ensure the proper allocation of 
legal responsihility when users lake possession of 
renta l vehicles in u nmanned locations aocl through an 
electronic process, it is considered ao enabling con­
dition !or service providers and users to agree and 
refer to a "goaeral or master'' rental agrcemcat. 

(0151] Throughout the processes that will be 
described funher, cocryplioo 1echniques O( 01bcr 
comparable nelwork security measures Iha! are 
known to people skilled in the an of computer 
networking arc used ex-lensivcly. 
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[0152] To eaabJe lhe system 10 retrieve and scud 
users' elcc1ronic messages using !heir preferred 
email address, a registering u~r must have lhu 
rnlevaal inforrnatioo cooceroing said user's l01eroet 
Service Provider. For cxample: user id, 11assword, 
mail servl,'f address, ONS, etc. Alloroa1ively, a user 
ca.a authorize the vehicle reotal service provider or 
ws1em n,nhagcr 10 obl;iin sucb information on said 
user"s hebau·. 

[0153] In order 10 as..,urc users of the integrity of a 
rental proces,; invl1lving average speed., elapsed time 
or distance dctermioa1ion based oo various equip­
meot aod logical processes, it may be required to 
obtain an independent cerriticatioo of 1be data accu­
racy or in1egri1y from an independent and impartial 
third parly in some jurisdictions. 

[0154) G.2 Systems Architec1urc and Communication 
Methods 

(0155] 6.2.1 Data and Voice Commuoical.ions bo1weeo 
CRMLS and Vebi.cles 

[0156) lo order for activities such as vehicle reservations. 
usage billiag and lleet roa0ilgeroen11Ll take plal:e, lhe invea­
tion relics on communications belwe.en 2 essential syslem 
componco1s: the CRMLS (41) and an on-board unit (OBU) 
(35) which is in.stalled in each and <:very vchiclt: or a lleet 
(8). As was seen previously. said CRMLS is comprised of 
one or several networked compulcr servers capable of 
rnpidly processing a high VL1lumt: of optmllioos. 

[0157) Dupeudiog on Factors such a.~ cosu;, local ion. radio 
spec1rum availability and proximi1y of tbe Public Switched 
Tclephooe Network (PSTN) (6) in a given app!jcation. said 
c(1mrounicMLions bc1weeo CRMLS and OBUs (35) may be 
advantageously carried out through an additional system 
cornponeo1 wbicb is 1he local base statiou system (BSS) (7) 
(43). Said HSS can he connected to 1be PSTN and installed 
within radio frequeocy (RF) range of a rental location 10 
communica1e with vehicles when they arc picked up or 
returned for example (8). A BSS is a seroi-permanc111 
apparatus comprised of a prm:essiog uail such as a portable 
compuler coooec1ed to tbe CRMLS and a JU~ lra.nsceiver, 
wbicb coabks a BSS lo communicale with OBUs within 
vehicles. 1t can be advan tageously moved from one location 
10 a□olher as a vebide reolal service provider re:1c1S to 
clmnges in ils cornmcrcia I environment. 

[0158) The iatroduction of a BSS as an inlermediary 
cornpoacnt caa be advaatageous where tbere is no reliable 
cellular radio l:Ovemge available or as a muaas of reducing 
Lolocommuoications costs. A BSS would typically use a 
comhinatioa or the PSTN lines and inexpensive sborl -raoge 
wireless cummuoicatioas as an alternative 10 ccUuhu radio 
networks (FIG. 1). 

[0159) The BSS can also be used advanLageously wilhin a 
vehicle rental. actwork lo transfor largo amounts of data such 
as when remotely transferring maps and updating the data­
haso or software wilbia a particular vehicle's OBU. 

[0160) In fac1 and as can be seen on FIG. 5, tbc invention 
allows 1be CRMLS and OUUs 10 u~ a variety of commu­
nicalion architec1ures as long as they can exchange infor­
mation between lhemselves. r-or instance, such roe1hocls can 
be as direct as having ono or several worldwide CRMLS 
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(41) en1eriog ia direcl cornmuoic.tl ioos witb aay givoa 
vehicle anywhere in the world where I here is a cellular radio 
network.. ln praclice, it should be expected that oacb par­
ticular application would find ils owo balaace belwcco 1be 
advantages and disadvantages o( a direc1 aod ceolral ized 
comrounicalioo architecture by carefully analyzing the wire­
less c.'Ornmuoicatioas enviroamem. 

[0161) To also accommodate the varying priority levels of 
communication~ belween 1he CRMLS and 1be OBUs, 1he 
invoalioo provides for a cornbinal ioo of da ta aod voice 
lraasmissioo cbanocls, tccbr1iqucs aod prolocols 10 be used. 
1n an application where a service provider would use lbc 
invo□lioo for vehicle rental actjvitics on 5 conlioc□ts for 
example, then a CRMLS network could be formed wilb 5 
similar coolinental CRMLS .interconnected by mclhods such 
ns an in1egrn1ed services digital network (ISDN) (41). Oa 
each conlioen1, CRMT.S aod vehicles could tb~n communi­
cate by combining instantaneou.,; ccmnec1fons for high pri­
orily content and delayed lmcraet-suppor!cd data lraosfor:s 
tbrough a BSS for low priority information exchanges sucb 
as upda1ing software runlling on tbe OBU of a given vi:biclc, 
According to the volume of aclivity and lhe local conditions 
of a given realal location, componeats of the system will be 
programmed lo usu the mosl appropriate channel wi1hi11 
such oplions as ISDN, BSS connected lo !he PSTN or lhird 
party cellular radio networks. 

[0162) 6.2.2 c,mocctivity S1andards of ln-vchidc Com­
ponents 

[0163) As tclcroatics and olbcr ekc1rooicsystems become 
more prevalent in vehicles, iailiatives have receotly been 
taken by equipment suppl.icrs, vehicle maoufncturers and 
other orgaoizalioos lo agree on open and universal c.onncc­
tivity standards such as 13luetoolh, LIN, MOST. AMI-C or 
IDll in order t1) facilitate 1be connectivity between said 
syslems. In the preferred embodiments of the invention, lhe 
OBU and ilS rela1ed compooeo1s make extensive use of such 
universal standards lo reduce installation costs, improve 
performance and to take advantage of c{lmponeuls already 
pre1ostallcd by OEMs to measure tbo clislance or speed pu lsc 
for inslaace. 

[0164] lo fact, it is considered likely 1bal in fu1ureembodi­
ments of the invention, many of lhe in-vehicle components 
described in st:etio□s 6.1.3 and 6. l .4will be fac1ory ins1al1C{l 
by OEMs and the invention will then mostly deliver its 
henelits at lhe process mauagemeul level. 

[0165] 6.2.3 Third Party Access Ga1oways 

[0166] Wilh the simu llanoous emergence of a wide varie1y 
of mobile co=110icalion devices and services for mobile 
customers, several organizations have recently been creat.:d 
to e{foctively act as gateways as well a.s telecommunication, 
application and bi lling intermediaries between providers and 
users. To one preferred embodiment, data and voice com­
munications bdweeo C'RMLS 11nd vehicles as well as sub­
stantial elcmenls of the processes to be described further can 
be contracted ou1 to such orgmiZi!lions using a variety of 
diliereat oetworks and commuaicalioa uielhods lo achieve 
tbe same objectives. 

[0167) 6.3 Registration-Rela1ed Processes 

[0168J The invention provides uew users wi1h means to 
securely, autonomously and clectronical!y register or upda1c 
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lbeir pcrsoaal informarioa wilb a vebidc roala l sorvicc 
provider, such as addrc),S, telephone number, special condi­
tions, desired rate and inccativc opt ions, preferred vehicle 
class a□d iaformatioo related to paymeal or eatillomeot 
rnea□s. 

[0169) 6.3.1 On-li□e or Internet-based Usc-r Registration 
nr Prof'ile Update 

[0170) In a preferred embodiment, the registration is p.:r­
fonn.:cl dircc1ly by the new user th.rough one or isevcral 
multilingual Internet sites controlled by a vehicle renrnl 
service provider or an interconnected third party, Lt i,houJd 
be noted that i.o its preferred emboclimcnt, the invention docs 
not require but still enables a human Operator to intervene 
during the registration proccss. In the course of this process, 
the uSer will al!;O be selecting a s.:cre1 code and/or agreeing 
on wme other sccudty procedures, a cornerstone of the 
syslem protection. 

[0171] As can be seen in FIG. 8A, said regislratioa ca□ 
tako place from any loteroet enabled device in the world 
including 1be ODU of a matal vehideiL~elft.hrough a regular 
romole-coaneclion or wireless la1croc1 session wi1h tbc 
CRMLS. 

[017.2) 6.3.2 Spontaneous Registration by lalerfociag with 
Vehicle Equipment 

[0173) In 11 prefcrrccl embodiment, tbe jnvealion provides 
new users with mean& to register or open an ac<..'OUnt \vith a 
vcnicle rental service provider witb oo advanced rcgistrution 
whatsoever ana through an imm1:dia1e and direct interface 
with the actual vehicle that they are wanting lll rent. 

[0174) As soon i□ section 6.1.2, said process caa be 
enabled by having a sitle-window display (15) and a key­
board (13) allixcd 10 the inside of a whic.:le window in a way 
that a user can activate the relevant aJphnnumeriC'dl or 
symbol keys from the outside. Jn such embodiment, sum­
mari.7.ed user inslmclions or advertising means may be 
postecl in a manner that can be read from outside the vehicle 
and in tbe main languages where the vcbiclc is offered (14) 
(15). 

[0175) After assimilating said instructions, said new users 
would then be requested to go through a minimal security 
procedure before being granted access to the vehicle. This 
procedure could involve the user entering onc verifiable 
personal inlormatioo from outside rbe vehicle such as a 
driver's license number, a special code obtained in ,idv,incc 
or a credit card number. After performing satisfac1ory vcri­
llcations, 1he OBU unlocks Ille door. Using 1be vebiclc 
communication means such as 1hc display and keyboard, tbe 
new user is lbcn ablo 10 coa1iauc tbe;, rogistralion session, il 
required, in tbe comfort and relative privacy of the vehicle, 
directly entering the additional inJ:orma1run required ua1jl 
tbe rcgistral.ion process i$ complete. 

[0176) 6.3.3 Spontaneous Registration Using a Personal 
Communication Device 

[0177] Jo a preferred embodiment, 1be invcotioa provides 
for oew users to regis1er \Vitb a vehicle rental service:: 
provider by simply dialing a special CRMI...S number aclvcr­
tised on a velucle from their personal communication device 
or from a public pbone. Said oew users would thea be 
prompted 10 precisely ident.ify the vehicle they are looking 
to rent by cnlering the selected vehi.cle's assigned numbe,r. 
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Said oew usors would tboa be requcs1ed to go tbrougb 11 
minimal security procedure such as entering one verifiable 
inforroalion over the phone and continuing the rc.gistration 
session ia a maonor nrucb similar to tbe oao described ia 
section 6.3.2. Upon successful completion, tbe CRMLS 
would tboa instruct lbo O.BU to unlock lbe doors. 

[0178] 6.3.4 Spontam:ous Registration Using a General­
purpose Smart Card 

[0179] In yet anoiher cmbodimeat, tbe invention provides 
for users to spontaneously register by presenting a widely 
distributed personal elec1ronic means already in their pos­
session for other applications without the need to have any 
prior relationship with the vehicle rental service provider. 
Said electronic means can be a geacral-purpose eleclroni,· 
purse or a national social security smart card or a credit card 
equipped with a chip card for im;tance, After Lhe information 
contained on said smart card has been verified, the new user 
would thco be granted access to Ibo vehicle ia order to 
complete tbe regi.slratioo process in a roanner mucb similar 
to lbe oae described in the previous sectioas. 

[0180) 6.3.5 YoriJic;1tioa of the User-providod l oformalioa 

[0181] As can be seen in FJC. 8A and before enabling a 
□cw user lo actually use 11 fl~atal vehicle, the system verifies 
that the information suhmilled by a particular user is correct 
and acceptable wi1bou1 or witb minimal human ia1erventioo, 

[0182] Depending on lhe level of security and credit 
veriJic11tion desired, said verification could be rnorc or lc$S 
thorough. In a preferred embodiment, fully automated data­
base queries are made from the CRMLS lo the remote eo1i1y 
responsible for regulating the use of the appropriate category 
of vehicles in a giwn jurisdiction; e.g. drivers' license 
issuing oOicc. Such automated veriJkalions caa coofirm if 
tbe public records for a new user match or closely match the 
information that has been subroillcd aad if a user is cnlitl1:1d 
to operate a give□ class or form of vehicle. The system then 
amomaliC11lly verifies that the credit card infori11a1.ion sub­
mitted matches the information registered with the credit 
card i~uer and that the. card i,~ valid. Upon confirmation lhal 
all information given is correctly correlated in ihe queried 
databases ancllor is accep1ablc in relation 10 the service 
providers' system criteria, tbe new user JD or accourll 
number is gem:rawd. 

[0183] In one part icularly secure embodiment where ~po.□· 
taneous r.:gistralion methods are not allowed, the system can 
be program.med 10 voluntarily delay the moment when it 
v.:riJics the information subn1itled by a new user in order to 
allow sufficient time for s1olcn credit or entitlcmeol means 
to be reported. Af'tcr tbc verification has completed aod if 11 

persona.I t:leclronic accMs means sucb as a smart card is also 
used said means i.s lben issued for ma.iling ro a new user or 
for retrieval al a retai l point. 'l11erefort:. in such secure 
cmhodimenl a criminal would need to have unreported 
acccss to the secret code, the entitlement and credit meaas 
as well as physica l possession of tbo personal electronic 
access means lo regisler falsely and access the system. In 
pracli.cc, it is expocted tbal oµoralo rs o:f 1bo system will 
bahLnce tbe use o[ sucb security features with other com­
mercial and legal requirements. 

[0184] Yet, in aa even more secure embodimt:nl and when 
provided with confirmalioo of the appropriate legal or 
syslem manager authority, the syslcm can also automatically 
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verify a oew usor's standing witb various reporting c□tities 
such as credit agcnci.cs, insurance bureaus or other relevant 
public records (51). 

[0185) Tbe system also provides for all above voritications 
lo be repented at selected intervals or occurreaoes according 
to defined i:ritcria to ensurn tbat registernd users bave 
maintained their good standing, entillement or payment 
means, e.g. only upon registration or on no annual basis or 
for every single transaction. 

[0186) In the case where automated queries have be.en 
unsuccessful, e.g. due to a denied acc1::ss or incompatible 
connectivity with \be concerned remote databases; it is 
provided that the present invention will produce a requt:St 
for manual in tervention to a human operator. 

[0187] H this occurs during registration, lhe system will 
tben withho ld tbe authorization to activate a new user until 
such manual intervention has been completed and reported 
back to the systom or until a□ autborizod -system maoager 
overrules Ibo holding pattern. It is also provided that each 
user registration is compareu witb the existing database to 
prevent double registration or registration allcmpts by past 
users witb revoked access privileges. Tbis explanation of the 
verification process is only providcd as un example as 
several different security levels and embodim<lnls nre pos­
sible to achieve comparable goals- As per current veh.icl" 
reotal practices, most service providers that operate thrnugh 
manned retail coµnters arc usually satisfied with semi­
automated tclepbooe credit card verifications and a visual 
verification of !heir customers· entitlemllnt means be fort: 
granting access lo a vehicle_ 

[0188) Accortliag to Ibo invo□tion, Sllcb bumaa verifica­
tion t:an replace or be combined witb the above described 
automated processes in order to instantly deliver a secret 
code and lhe corresponding access means when such retail 
points are available and if such a security level is act--eptable 
Lo a service provider. 

[0189) 6.3.6 Remote Visual Verification of the User 
Enthlcmeol Mc<1ns 

[0190) In some j11risc)jc1ions and for some applications, th.: 
law requin:s th~l vehicle rental service _providers make a 
visual verification of the driver' s license pn.:scoted by a uSt:r 
before granting them access lo a rental vehicle. In a pre­
ferred embodiment 10 deal with said requirements the rental 
vehicle is additionally equipped with a scanner (36) and a 
camera (34). Whea a user is seated ia tbe vehic le, be is 
prompted lo insert a valid driver's license into the in-vehicle 
scanner. Tbe pinure tile a.ad the scaooed document lik are 
tbca scot lo a customer service a ad rcspoase center for 
authorizalion. Said visual verilicalion process can be added 
to tho previously described registration proc~,es io order to 
comply witb said laws or to increase the security level o[ the 
renlal $ystcm. 

[0191) 6.4 Resecvalions-Relatt!d Proccssc$ 

[0192) 6.4.1 Querying the System for Availability and 
Pricing (FCG. 9A) 

[0193) All updated infonnation concerning 1be availability 
of vehicles and lheir pricing can be found wi1hin th.: 
CRMl,S. In order to continuously and automatically answer 
queries, process reservalions and distribute the relevant 
111formation to actna I and potentia I users, the invent ion is 
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able to use both an iatcrnal ioformatioo network aad aa 
external information dL-;tribution systcrn. 

[0194J lo a prcfcrrod omboilim~ot, the ioteroal ioforma-
1100 network is comprised or several computer Server$ 
dedicattd to tbe vehicJe rental service provider's J.oteroet 
sites. DTMF (touch-tone) or interactive voice response 
systems (IVR) that arc part of the CRMLS. Users tnn access 
said internal infom1ation network from any telephone, com­
puter or fntcmet enabled device in the world including the 
OBU witbin reotal veb.iclcs. 

[0195] External systems are made up of 1bircl party com­
puter servers that are dim.:tly or iodireclly linked to the 
CRMLS. lo a preferred embodiment, such external systems 
are made up o( lntecroet travel _porltlL5 aad Global Distribu­
tion Systems (GOS) (44) such as those IL'Sed by travel agents 
and which can automatically query tbc CRMLS for avail­
ability, pricing and reservation confim1ation numbers. Such 
external systems are known lo people skilled in the art of 
networking computers in the travel aod traosportation indus­
tries and no further expl80atioo is provided oo the intricacies 
of such information networks. 

[0196] 6.4.1 Reserving a Vehicle for Future Use 

[0197] The invention provides for optional, mullilingual 
aocl ;rntomated reserva tions to be made aad coofinued 
around the clock and from/to any part of lhe world. In a 
preforrod ernbodimo□t, Ibo invcotio□ provides for rcgislorecl 
,mcl 1::xpericnced uSt:rs to m,ikc basic vebicle reServatio□s on 
tbe IVR or DTMF system. Tbe ioventio□ also provides for 
registered and uaregisterccl users to make more complex 
rescrvalions over tbc Internet. For instaace. tbe Joterm:I 
w011\d be the preferred rcsorvatioo moue for a usor wanting 
to reserve a speciuJ ve'bicle al an ioteroationnl renta l locatioo 
aocl to obtain a geogrnpb.icaJ map at lbe same Lime (F[G. 
6A). 

[0198] 6,4_3 Vehicle Allocatfoa and St,odard Rate Deter­
mination 

[0199] As can bi: seen in FIGS. lOA and 108, the 
reservation process takes i□ to accouo! various elements such 
as user-provided duration (24). involved reotal locations, 
vehicle class and bookings on-ha□d lo determine if a rental 
vehicle can be reserved for a user. The system also provides 
for standard rates lo he appl ied to rental transat:tions depend­
ing on the advance notice given by the user. For inslance. 
rcsorvatioos placed 24 bours before aa ac111al roatal may be 
billed a t a di.licrcot rate tbao reservat ioos placed ooly 1 bou r 
prior lo roatal. 

[0200] It should also be noted tb:it the sy~tem ma.nager has 
tbe possibility to establisb criteria beyond wbich reserva­
tions will he declined. As wilJ be seen further, th~ system 
also employs special processes 10 modify said cdteria in 
order tei react lo ehangiog cooclitions such as an irnrniocol 
vehicle shortage_ 

[0201] 6.5 Svccial Reservations-Related Processes 

[0202] Some already knO\VJJ is.su..:s io the daily or weekly 
vebic]e ren tal iadustry become exacerbated in the coatext o( 
repetitive hourly rentals and the inventioo provide.s for 
added functions lo address those. 
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[0203) 6.5.1 Rope,11 Resorvatioos (F[G. 98) 

(0204) Tbc system provides for q,rnsi-pcrrnaocnl rcpc,11 
res1:rvatioos to be mac.le in one operation. For example, 
froquool same localion users may book :1 vobicle for every 
Monc.l!ly morning for the aext month !llld will be prompted 
to renew this oa-goiag reservation before lhc end o[ the 
term. 

[0205) This enables a 11$CT to rely on a vehicle always 
being available at the same location, at tbc same time and 
without timc-CQ.nsuming itcrat io.ns, 

[0206) 6.5.2 Preferred Rau.: Detenninalion and User Com­
pliance lnceotivcs 

[0207) The invention provides the meaas to rate and 
encourage users' compliance with lhe rental agreement upon 
which the contract is formed between service providers and 
users. IL also encourage.5 users to utilize the rental system 
frequently. lo a preferred embodiment, each user is ra red 
against factual b~havior/Volume criteria (BY) whid.1 arc 
deccrminod from a formula taking into account the numoor 
and gmvity or reported incideots against a user as well as the 
number of limes S.lid user has rented vebides within lhc 
system (mainly FIC. 108 and as pan of several other 
processes). 

[0208] ExamJ>lc~ of said incidents arc 

[0209] a) la.ck of punctu:ilityagainsl reserved veh:icle 
access and return times 

[0210] b) users returning rental vehicles in untidy or 
damaged coodilions 

[02ll) c) ust·rs reniroing vehicles in a diffcrcol loca­
tion than originu.l.ly booked 

[0212] d) uareponed traffic violations 

[0213] e) fai lure 10 show up for or to caocel an active 
vehicle rescrvnlion 

[02 14] () moving lhe reotal vehicle ouiside an autho-
rized radius (28) 

[021S) 'n1c invention provides for said incideors lo be 
marked against a user up to a certain lbrcshc,ld (e.g. IJV=l) 
beyond which penalties or rate iocn:ases arc applied, mes­
sages are senl or other actioos may be takeo automatically or 
mauually (FIGS. IOU and 178). Inven;;ely, users who 
coosis1ently real vehicles wilb low incident occurrence can 
automatically receive encouragement messages aod reduced 
ra1es. 

[0216] "lo uadcrsiaod the vital importance of such mecha­
nisms in an automated sborHerm rootaJ syswm ii should be 
uoderstood lhat vehicles will oormally be renled out several 
limes a day to different users aod 1bat then; is usually oo 
Lechnicians lo verify or correct the t.-ondition of veh icles in 
between rentals. It is known from economic models ibat 
even marginal improvements in user compliam:t: with 
reserved times as well as reductions in vcbick downtime 
bave a very significant impact on the economic viability of 
a rental system. For example, it is easy 10 understand that 
important utilization losses aod poor flecl plaoniog will 
result for the service provider if 100 mJoy users exagger­
ate-even by half a day only-the length of their required 
rental period or fail lo sbow up for a reserved vehicle. It is 
also obvious Iha! important shortages, customer complaints 
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aod poor fleet plaaoiog will result if vebicks fail lo return 
within the expected rental duration, if they arc returned at 
the wrong Joi:atioo or unfit to be rented again as a result o( 
careless behaviors. 

[0217] 6.5.3 Providing Users with Information on Rental 
Location:- (FIG. 6A) 

[0218) With the help of various means, sucb as voice 
insi.ruclion,s over JVR and/or DTMF systems aod lnterne1· 
sites, the user is able lo find any rental location in rbc w~tem 
regist0r and obtain related maps, direct ions and liok to 
services. 

[02 19] As wa$ seeo previously, said locntioos require no or 
ve.ry lillle iu.fraslrut.:lure to eoable vehicle r1:ntal service 
providers lo create, modi f'y or remove a rental location al 
very litlle cost in order to respood to varying market or 
seasonal conditions L1r other. fn order lo ensure lhat uscri; 
affected by such changes a.re kepi informed the invenlion 
provides for an aulomatcd diffusioo of the iofomrnlioa to 
relevant uscrs wben the location register is updated. As au 
example, relevant users may be defined as those having 
chosen the location being modilled as their default location 
or users having used said location in 1be J>ast. 

[0220] As can he seen in FIG. 6A, it should also be noled 
lh111 the system manager must allocate each new location to 
a group of locatioos, Such locations groups :ire used in 
various processes, .including "Vehicle loventory Control''. 

[0221] 6.5.4 Prewntiog Duplicate Reservations 

[0222] "fo prevent larg"' scale-vehicle theft and invalid 
reservalioas, it is important to block users from placiag 
multiple con l1 ic1ing reservations. Therefore, it is provided 
Iba\ the system will compare oew reservations made by a 
user with existing rcservill ioos previously made by same 
said user (See FIG . l2A). 1n lhe case where such duplica­
tions 11re detected, the user i,s automatically notified and the 
reservntion is cancellec.l. Nole that tllis rule docs not apply 
for ancillary services as described in section 7.3.3. 

[0223] 6.55 Billing Users for Unused Reservations 

[0224] As cao be seen from the various processes., a 
reservation made by a user can caui;e the system lo refuse 
other reservatfoos ◊r proc1Jcd to vehicle reloca1ions within 
the network. A~ a resull, lost opportunilies and unnecessary 
costs can be incurred when users fail lo use their reserv~tions 
and ncglc,ct to modify or cancel them. Therefore, the system 
can automatically bill and upclale behavior/volume ratings 
for u~rs who bave failed to use their reservations after a 
~y~tem m,tnager defined grace J>ertocl has expired. Said 
billiog ca.a be est11blishec.l based oa pasl user track record as 
can be seen in FJC. 13A. 

[0225] 6.5.6 Allowing Users lo Cnocel or Modify 1'.xii;li ng 
Reservations 

[0226] It is provided thai users may c-411 or log into I.he 
system al any 1imc to modify a res<.:rvation. For ins1ancc, 
such communication may be cstahlishcd clu-cctly from au 
OBU in a remal vehicle.:, an Lnternet-enabled device or a 
tclcpbooc. It is also provided lbal said modification can 
generalc.: fees if ii is made beyond a cenain system-manager 
defioed advance nolice period and if the vehicle rental 
service provider chooses such option. FIC. 138 provides an 
example of such process. 
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[0227) 6.6 Processes Prior to tbc Vobiclc Rental 

[0228) 6.6.l Random Alloca1ion of Reotal Vehicles (FlG-. 
6B) 

[0229) lo a prderrcd cmbodimeot, veh.icks are tillowcd to 
park 111 random lo maximize the uLilization of space and a 
pictogram (14) or message display ( 15) visible [rom outside 
the vehicle informs tbe user or passerby if a vehicle is 
available. No specific vehicle is allocated to a given reser­
vatio11 and reservations are treated on the basis of the vehicle 
class (sec sections 6.8 and 7.1 for exceptions to this rule). 
Therefore. all veil.ides within a same class at a givco 
location arc shown as available as loag as there ~~ slill at 
kast 1 whicle available for rc.01 (See FIG. 6Il). In this 
manner. users can corer a parking area io oo particular order 
and choose the vd1icli: Iha! is mos\ conveniunLly loca1e<l or 
that best corresponds to their taste of the moment. 

[0230) Said picmgram ( 14) or si<le-window display ( 15) 
can also be used to communicate various other information 
bi:fore a user accesses a vehicle such as ;1ppl icliblc rental 
conditions, available si:Nici:s, maximum renral period 
allowed, ooe-way trip availability, equipment on board and 
so on. 

[0231] ll should be noted that th.: above-described alloca­
tion process does no\ apply to one-wity inter-city rentals 
(6.8.8) or automated inspectioo scheduling of vehicles on 
sale ( 7.1 . .5) and Lha.t in such particular cmscs, a specific 
vehicle may be allocatc.d to a specilic user. 

[0232) 6.6.2 Scc;uriog Payment Beforo Granting Ibo Use of 
Vehicles 

[0233] In most applications, the system deals with numer­
ous rclai.l users oI varying c.redi1wortbincss and from wh.ieh 
payment must be secured before granting access to a vi:b.ick 
in order to protecl vehicle ri:ntal service providers, Nso, 
instruments such as credit cards and nccess car<ls can be 
stolen from users and it is imporlant 10 prevent vehicles from 
bcing entered by illegitimate card bearers. FIG. 12A shows 
bow sucb veriUcation is made when users bave an advance 
booking or FIG. I IA in the case of a spontaneous rental. As 
c~u be ..eeu from FIG. l2A and in the case when the system 
is unable 10 secure paymcnt from a user holding a reserva­
tion, said user will be notified in advance and will bave ao 
opportuoily lo rectify the situation. 

(0234) 6.6.3 System-prompted Modifications 10 the 
Demand for Rental Vehicles 

[0235) As indicated. vehicle renlaJ systems arc subjecl to 
sudden peaks in demand. A~ can be seen in F[G. l6A, 
shortages may easily occur at ooe rental s tation (S1atioa Bat 
pt!Tiod 4 in this example) even il' there are several uou,;ed 
vehicles t:lsewberc in the network. 

[0236) S ince u~crs come lo depend very much on said 
rental systems, they may sulfer signific1111L couSt:quenoes 
when a reservation is not honored or when a vehicle cannot 
be rented spontaneously 11t their preferred location, 111u.5, 
tbere is a benefit in optimizing the management of this 
process. 

[0237) /\s will be seen further, many vehicle invuotory 
imbalances can be avoided by taking early corrective actions 
but for those that caoool be avoided. there is also a benefit 
in informing users about the problem as early as possible. 
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[0238] Tbereforc, j\ is provided that the CRMLS con­
stantly monitors lhc rcnta1 "!1ee1 and automatically commu­
n icates with tho rclcvaol group of users in order lo provide 
advance waroiog aad modify tbe dc.>mand for vebiclos wbon 
facing illl actual or imminent vcbicfo imba.la.occ in tbe 
network. FIG. 12Il provides :LO illustrnlioa oI Ibo followjug 
examples: 

[0239] a) If ll location is likely Lo experience a 
sbortr,gc in a particular vehicle clnss bui has a 
surplu.~ in a superior vehicle class, lhc u.<;cr may 
automatically be upgraded Lo tbc next vehicle class 
and be ootifi.ed of ~ch minor change (30A). 

(0240] b) If a location is likely to expcrieucc a 
sbonagc ofvehicks i a all vehicle classt:s, tbt: system 
will post a message on the lnternel lo inl1uence 
future reservations. Fu rthern10Te, it will seocl a me..'!­
sagc to the group of users already holding reserva­
tions al the affected location lo offer them an incen­
tive to postpone or modify lbeir ox.isliag 
rescrv,llions. 

[0241] c) If a location is positively experiencing a 
vehicle shortagi:, the system w111 automatj(;ally can­
cel the reservations ii cannot honor and allempl lo 
contact tbe relevant u5ers lo provide them with as 
much ,idvance noti.cr of the problem as possible. 

[0242] The system-prompted modificat ions here described 
can be sumo1arizcd as an allempt 10 reduce Lhe gap between 
demand and oJier by making mo<lifi.catioos in the demand 
pattern for rental vehicles. As will be seen further, other 
methods are also used 10 reduct: said gap by making modi­
ficalioos in lbe offer pallem for rental vobicles. Allhougb 
voluolary modillcatioos to reservations rcproscot ao incoo­
veoieoce Lo most u~rs, it is bcl ieved I bat -ao iocentive-base<l 
metbod wb.icb provides aJtemativc options is ao ,tcccptablo 
compromise which en□ substnntia.lly contribute to rental 
fleet opti.roizalion aod overall user salisfactioo. 

[0243] 6.7 Processes During Vehicle Rcotal 

[0244] 6.7. 1 Graming Access 

[0245] Dupcnding on I he techoology and communications 
network that are prevalent wbcre 1be invention is deployed. 
users may access vebiclt:s with any of the access means 
described in 6.1.Z and illustrated in FIG. 2. 

[0246] It is also provided for the OBU and the CRMI..S 10 
open a communicatfon link when a user is requesting access 
lo a rental vohjcle. This is for 2 reasons: a) to reduce tho risk 
of illegitimate users accessing a rental vehicle and b) in 
order lO inform 1bo CRMLS tba l said rcotal vehicle will 
become engaged into a rental transaction. 

[0247] FIG. HA shows an example o( !be process in lb<: 
case of .t smart card access rncaos. 

[0248) 6. 7.2 Advance VcriJicaLion and Instant Access for 
Users Bearing Reservations 

[0249] Because users are oflco exposed lo the clemcu1s 
while nl(e1npting to access rental vchiclc.5 and since the 
absence of human assis1aoce (;a□ be int.imidating al times. 
tile.re is a benefit to unlock lhe doors of a rental vclticle as 
quickly as possible for legitimate users. Also, in 1be case 
where a user has already made a reservation, it is useful lo 
spare the user from baving to reenter again the inl'ormation 
related to tho rental transaction such as lhc drop-olftime and 
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locatioo. Such booet11s arc acbicved by moving most of tbc 
reservation information from the CRMLS down lo the 
vehicle level (FIG. llA). 

[0250) As will be seen Ja1cr. every time a vcll.iclt: returns 
to a rental location, its OBU eoters ioto a dialogue with the 
CRMLS and it is providetl 1hat the system take opportunity 
of this communicalioo to upda te both the OBU and the 
CRMLS. During said communication session, the CRMLS 
communicates the upda ted list ol' approved reservations lo 
Ibo relcvanl OBU. For example, 1be list of reserva tions for 
Ibo next 24 bours at the relevant location can be stored io tbe 
OBU at tba1 cnorucnl. As was seen in section 6.6.l, aU 
vehicles within Ibo same class al a given rental loca1ion 
should receive such reservation information since a ll are 
likely to be chosen by a reservation beurer. 

[0251) In those circumstances where a reservat ion is 
already stored on tbe OBU's momory, !be doors can be 
unlocked inslanlly lo provide an improved service 10 the 
user (FIG. llA). 1n tbosc- circUlllStaoccs however, it sbould 
be ooled 1ba1 !be OBU still simultaneously verifies with !be 
CRMLS 10 ensure tbat the same reservalion number is not 
being used twice. TbaL would bo tho case for instam:c i£ a 
user walked from one vehicle to another and presented a 
smart card access menns to sevcr~l vehicles, 

[0252) 6.7.3 Access Control for Spontaneous Remal 

[0253) In the case of spontaneous rental request~ without 
prior rescrvat ions and by presenting access means such as 
smart cards, it is provided that the syslt:m will i.mmectia1cly 
query the CRMLS 10 obtain an autl1orizalion prior lo grant­
ing access lo a user. As llxplaincd previously, it is important 
for users lo be kept informed of the status of their access 
requests during the few seconds while tltey wa.it outside a 
vehicle and for this reason, a pictogram display (14) or 
s ide-window display ( 15) will acknowledge lhc request ill 
process for users· added comfort, Once !he authorization bas 
been received from !he CRMLS, the doors are unlocked hy 
the ORU (li'IG. 1113). 

[0254) lo the case of spontaneous renial requests by using 
access wireless communication:, access means such as a 
mobile telephone, it is provided tbal lhc C'RMLS will first 
c(mduct the vt,rifkaticns and then instruct !be OJ3U of the 
concerned vehicle lo grant access lo the requesting user. 
During this process, the CRM LS wi II keep users informed as 
to the status of their access request via Lhe lVR, DTMF, 
Internet or live operator mode that is being used. 

[0255) 6.7.4 Graceful Dcgraclatioo of lbe Access Coo1rol 
Mode 

[0256) As can be seell in FIG. llA and in l.-ase of a 
network failure, ii i,; provided that most access requests 
triggered by an autonomous access means such as a smart 
canl can still t,e proceswd to prevent users from being 
stranded next to an inoperative rental vehide. 

[0257] In the case of acces.5 requests coming from access 
means that arc dependent on a w irc)es.,; network such as a 
mobile phone, a network failure or overload would ell'cc-
1ively prevent a user from accessing a vehicle. However, it 
is provided that a BSS teleco111municalio11s ,;truclure c:an be 
used in areas where communications are subject lo more 
interference or less relfable networks. As can be seen from 
FIG. SU, a BSS is a semi-autonomous unit that docs not 

l3 
Dec. 12,2002 

depend oo a !bird party wireless network. lo most cases, ii 
uses a comhination of the PSTN and a vehicle service 
provider's own independent communication method suclt as 
sbort-raoge radio, effectively sliieldiog 1be process from 
public wireless network difficulties. A simplified user reg­
ister is also swrcd on tbe BSSs memories to enable the BSS 
10 ,:arry out !be aulbenlication process in case of a C RMLS 
network fai lure. 

[0258) 6.7.5 Moving Users to a Different Vehicle Class at 
the Rental Locatiou 

[0259) As was seen in section 6.6.3, it is sometimes 
requjted 10 move users to a diJiert:nl vehicle class (generally 
higher). As users may not be reached on time by th1, 
CRMLS, i1 is also provided for users lo be informed of ibis 
change tbrougb !he side-window ( l5) and/or pictogram 
display (14) from 3ny vehicle at the relevant location. As can 
be seen in FIG. 12A, all vehicles within a loca'lion arc 
alw,Lys informed of all outstaodiog reservations and they rnn 
also display a specific message to said 11pgradod users to 
clirecl Ibero to Lhe appropria te vewde and in lbcir preferred 
Jangua_ge (30A). 

[0260] 6, 7.6 Vehicle Inspection 

[0261] Prior lo entering the vehicle aod within the condi­
tions of !he general rental agreement, it is provided U1at lhe 
user is responsible [or making a super!icial in.~pcclion of lbe 
renta l vehic le's condition. Such inspection i.., confirmed by 
the u,:;er (21) prior to 1rallsferring the legal rcsponsibili1y of 
the vehicle. See FrG. 14A for process. 

[0262] 6.7.7 Confirming Fuel Level and Odomelc,r Read• 
iog 

[0263] As will bo scet1 farther, tbe system m:1y oflea use 
reckoning methods lo determine the fuel level if a universal 
connectic,n with !he vehicle instruments is not available. 
Thus and in rnlevant appliL-alions, the OBU reques1s users to 
enter or confi.r01 1 he fuel 'level and oclomctu reading prior to 
tbe rental vehicle being released as a verification procedure 
(21A). As will be sceo funb<or, such confirmation is helpful 
in lr~cking down energy-reln1ed fraud (e.g. fuel theft) aod in 
providing a proof of the user's acceptance of 1he fuel 
quantities and distance-related charges. 

[0264) 6.7.8 Language Adapmioo for l01ematio□al Users 

[0265) Rental vehicle users are often foreign travelers who 
are not familiar wilb Ille laag11age in use witbin a national 
reotitl system. Because users' convenience and safely very 
much depcacl on thoir ability to understand the rental pro­
cc.ss. gel directions, abide by Local regulat ions or obtain 
servic.-es while trnveling, there is a grent benefi t lo customize 
any 'uScr interface to their preferred language. Therefore, it 
is provided thn.t the sys1em will request users 10 enter their 
preferred language upon registration See FlG. 8A. Due 10 
translation costs and other legal aspecls, it is also provided 
for users 10 eater n second language of cboice for those 
circumstances where delivering Lbc service LO tile preferred 
language is not pN,sible. Upon regis1ralion. Inc system will 
attribute a permanent langua.ge code that will always follow 
the user anywhere in 1he world thereafter, Following lbe 
system acquisition of said language code it is provided that 
a language code verification routine be part of any process 
running on any platform, system or device in order Lo ensure 
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tbal 1bc system always communicates with a user in bis/bor 
!"referred language. Sec examples of said routine in FrG. 
9B. FIG. llB or FCG. 12A. 

[0266) 6.7.9 Confirmation of tht: Rental Agreemenl Prior 
Lu Releasing tbc Vehicle 

[0267] Once a user has gained access to a vehicle, it is 
provided thal the systcm wi ll prompt said user to input 
and/or conHrm the parameters on which (he rental agreement 
will be based such as drop-off time and location (24). Also 
sec FIG. 14A for an example of the process. 

[0268) 6.7.10 User Authentication Prior to Releasing a 
Vehicle 

[0269) IL is advantageous from a security standpoint to 
confirm thal a user 's identity is genuine before finally 
releasing tbe vehicle for hire. [n a preferred embodiment, the 
system requests that a user enlt:rs a secret code (20) or 
follows a personal ident iii ca tion process such as answering 
personal questions 10 confirm said user's identity (19). 
Alternatively, voice recognition (22) or fingerprin t. signa­
l\1rc or any olhct autbtmtication means may be 11sed. Upon 
positive authentication, the OBU (18) re leases the ignition 
of tbe vehicle (23). Also sec PIG. llA. 

[0270) ll sbouJd also be noted tbat iJ a vebicle was 
accessed instantly and witbout a romotc verif:icatioa of tbe 
ll.Ser and reservatibn with the CRMLS (S1::e AAA in FIG. 
llB), tbc C>BU must bave completed its verification witb tbe 
CRMLS before releasing the ignition. 'Ille purpose or sui.:b 
vcrilication is 10 prevent users from generating multiple 
1rans11ctioos (starting multiple vcbidcs) witb a single reser­
vation, a s ituation that could potentially lead LO coafusioa or 
la.rgc-scalo lboft. of vcb.iclcs. 

[0271) 6.7.11 Securing ,l Credit Ca.rd Reserve 

[0272] ll is standard practice for vcbicle rental providers to 
reserve a certain monetary amount on u.sers' credit card 
accounts when opening a rental agreement. Such practice 
serves to encourage users' cornpliancc with the rental agree­
ment and to avoid costly procedu.rcs Lo recover sm.all 
amounts in the case or damages to the vehicle or other 
disputes. Thus, it is provided for (he system to make such 
reserve prior to the vehicle being released and to reverse it 
only when the vehicle used by a given user has met certain 
conditions. For instance, when Lhe vehicle provider has 
inspected the relevant vehicle or when said vehicle has been 
rooted again a l:ertai□ number of times or for a certaia period 
of time with ao incident being rnported. 

[0273) 6.7.12 Transfer of Responsibility anti CRMLS/ 
OBU I landsbake 

[0274) It is provided thal once a reliable autbenticatioo 
method has been used that the user assoi.:iated with said 
exclusive autbentica lion becomes responsible for 1111,: vehicle 
(within the limits of the rental agreement) un til the user has 
been discharged of tbis respo11sibili1y by ano ther user or by 
the system manager. As can be seen in FIG. UB. once a 
vehkk ignition has bceo released the OBU will establish a 
communication link with the CRMLS in order Lo update the 
Vehicle laventory and Reservarions register aod launch tbe 
Rental Flecl Monitoring Process for the relevant vehicle. 
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[0275] 6.7.13 Rental Agr()erncnt oo Board 

[0276) Altbough the vast majority of users very seldom 
read or use rcoinl agreements in lhe normal course of their 
renta l transactions. there are cin.:umstances wh1ore said 
agreements aced to be produced. As a11 example, some 
jurisdictions require clriv1ors of rented road vebides to bold 
a copy of their rental agreements in case they would need Lo 

demonstrate to authorities tbat they have legitimate use of 
the rental vehicle in their possession. 

[0277) In tbc prior art. it is most c:ommon to prepare, 
manipulate., print and exchange paper documeots for every 
single transaction regardless of tht: fact that those documents 
will usually not be used aod be discarded. To avoid such 
waste of resources, it is providcd that r<>ntal agreements can 
he viewed on request (26) either on the OBU's disp lay (16) 
or on the side-window display (15) or oo a local printer 
within rental vehicles if appropriately equipped. To enable 
such localized display or prin ting, lbe CRMLS remotely 
downloads 11 tcmp'hnc of tbc rental agreement into tbe 
O13U's memory anti the O13U aced only merge said template 
witb Lbo specillc information concerning tbc relevant user 
when prompted to print or disp lay. 

[0278J 6.7. l4 Vehicle Documents on Board 

[0279] There nre al~o circumstances when: vehicle insur­
ance and regislrnt ion documeo1s need 1.0 be acccsScd. In the 
prior ttrt, it is coo1mon for such documents lob~ kB in the 
rental wbicle or manipulated at every single rental transac­
tion. To avoid such an opportunity for theft or loss, it is 
provided that vehicle clocurnents can be viewetl on request 
cilber on tbe OBU's display (16) or on the side-window 
d isplay (15) or on a local printer within rental vehicles if 
appruprialcly equipped. Tu enable sucb localized d isplay or 
priating, I.be CRMLS remotely dowoloads a template or 
image of tbe docurne□ts inLo the OBU's memory and tbe 
tlol:umcuts can be electronically retrieved at will (2 6). 

[0280] 6.7. 15 Direct Voice/D.1111 Communication and 
Automated Vehicle LocaLion 

[0281] There are circumstanc.:s such as emergencies wht!D 
instant voice or data communication is n::quired or d1;:Sirabh: 
between 1he user and the Customer Service and Response 
Ct:nler (CSRC) (25). For tbis reason aad if dt:sired by the 
system manager, it is provided that a communication link 
may be established i nstantly with tbe CRMLS by pressing a 
single button on tbe OBU keyboard or display (16) or by 
following lhe complaint process as will be seen further. 
Upoa establishing such liak. tho OBU traosmils along tbe 
last recorded GPS posit ion so that lhc CSRC may instantly 
and precisely localti tbe vehicle witbout the user' s partici­
pation. 

[0282) 6.7.16 Exl:bangiog Gco-rnfornnccd and Translated 
Text Messages 

[0283] As the radio-communication bandwidth, personnel 
requirements and tclecommuoica1ions costs are much 
greater to hold live conversations between users and CSRC 
than lo exchange standardized short lexl messages, a system 
manager may limit the use of d irect voice communications 
to emerg~ncies and dt:al with other requests via a short 
message system. Furthermore, there may also be circum­
stani.:cs wbere some users are not fluent io the laoguugc(s) 
spoken by the Customer Service and Response Center 
represe:nlallves (CSRC') within a na tional renta l system. For 
those reasons, it is provided that users and CSRC may 
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exchange pre-configured text mos.sages and lbat said mes­
sages be automatically conve,ted in the relevant language so 
lhat parties may commuoicato more easily. 

[0284) Such exchanges may bc partirnlarly useful lo users 
who request travel information (29) or as wiU be seen 
fllrlher. for those wbo wish lo modify and place a reservation 
or forward complaints to the CSRC 

[0285) 1t i;; also provided for sorn~ selected services to be 
automaticaUy billed to \ISCfS through tbis type of exchange 
as illustrated in FIG. 13C. 

[0286) For safety and cooveoiencc reasons, it is also 
provided lbat all communicalioos excbaoges belwceo OBU 
and CRMLS/CSRC are accompuaied with 1be geograpbit: 
po.sit ion such as the last G PS reading in order to improve tbe 
relevance and accuracy of tbe exchanged informal ion (FIC. 
14C). 

[0287] It should also be noted that the ahove-mentfoned 
commuoicatioo.s arc made safer a.ad greatly facilitated by llrn 
use of ao optional speech rocognitioo/voicc syntbcsizcr 
system as can be seen io FIG. 14C. 

[0288) 6.7.17 Internet Acee&-; on Hoard 

[0289) 1n many circumstanc1;s, users know where to find 
tl\e information they are looking for and the wirel.:ss lnternet 
~5 well suited for 1beir scorches. 

[0290) In those circumstances and as can be seen from 
FIG. 14C, it is provided th,tl tbe OBU can give access to the 
wireless loleroel by digital or voice activation. 

[0291) 6.7.18 Renting Air Time oa Ibo Communication 
System 

[0292) As can be seen from FIG. 14C, urscrs may use th;; 
communication system wi thin rental vehicles for their own 
personal use and be billed for ii. 

[0293) 6.7.19 rnectrooic Mail Capability 

[0294) As cao be seen from FIG. 813 and as mentioned in 
section 6.1.7, users are prompted to provitlc tbcir preferred 
electronic mai l (email) address upon rcgistralioo along with 
lhe relevam coan~1.:tion details. Thereafter and during the 
use of any cquippud rental vehicle ,LDywbere in the world, it 
is provided that a user may automatically retrieve email$ 
from bis own preferred email address by simply requesting 
such service tbmugh a C>ne-stcp digital or voice comm~ntl. 
This is made pos.siblc by the CRMLS and/or the OBU 
having stored Lbc user's mail server address and access 
methodology upon registration. 

[0295) As can also be seeo in FIGS. 14C and 13C, the 
system enables vehic:le rental service providers to b ill users 
for such clcclroaic messaging seivicc. 

[0296) G.7.20 Registering Additional Users/Drivers on 
l3oard 

[0297] A user may occasionally want lo share the burden 
of driving a rental vehicle wi1b one or more traveling 
companLoa(s) (in the caSe of a road vehicle for example). lo 
order to allow said additional drivcr(s) to operate legally tbc 
rental vehicle anti in cases wben a t'ulJ rt:gistralion of tbt: 
additional driver is not convenient, it is only re.quired lhat 
minimal infonuation be entered by said additional user/ 
driver. Said infomialion may comprise name and driving 
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license number prov,s,oo for past record verification or 
insurance purposes. To do that, the OBU enters into a 
dialogul' with lbe a.ddiliooa I driver to capture and retraosmil 
the rclcvaJJt data lo the CRM LS, wbicb io hm1 verifies aod 
1.:ommuaicates back its autborizaLilJD. 

[0298] 6. 7.:n Showing Accruing Mental Costs During lb~ 
RenMI TJ"d.IlSaction 

[0299] As can be seen in flG. 15A, tbc OBU constantly 
monitors 1he d istance, elapsed time, energy consucnplion 
and miscellaneous costs to constantly provide th;; user wi1b 
f\.:al-tirnc informa1joo on the rental lransuction. 

[0300) 6.7.22 BSS lndepeodence from 1he Network 

[0301) In order for 1raosac1ions 10 proceed swilily and 
since most users will usua.lly request vehicle rentals within 
the same geographic3I area. It is provided lhat all sss·s 
wilhin a given area will be loaded with basic information on 
the users must likely lo request scrvictis w ithin said area. 
Tbus. io Ibo case of a oetwork failu re. it is provided thal 
dram3tie system sbul down o.:a.n bc avoided aod tbat basit· 
rental operations can be carried out between users and 
servke providers. 

[0302] 6.7.23 Real-time Monitoring of User Comp!ian1.:e 
wilh Schedule 

[0303] ft is important Lo ensure 1ba1 users comply w.i1b 
tbc i.r .scheduled rental periods in order to optimize the U$C of 
lhe rental lleel and to provict,:; for the t:arly dctec1ion of stolen 
or abandoned vehicles. As can be seen from FIG. 158 the 
system prQvidt:s Lor aulomatoo c::lectronic or voict:- mc::ssagc::s 
lo be communicated on board a. rental whicle to inform 
users of Ibo e~"J)iration or imminent e~"J)iratioo of tbe 
reserved rental period and to offer them I be opt Lon of 
exumdiog their realal period. 

[0304) /\scan be seen from F(GS. 130, I 58 and l 7 /\. tbe 
systemcao also be pro1,'Tam01ed lo levy a penalty. update tbc 
behavior/volume ra ting and verify a u~r•s credit card upon 
detection of an overdue renta l vohic.:le. 

[0305] Additionally and in tbe case of an overdue rental 
,vbere the user is not communicating with the CSRC, tb;; 
system locates the vehicle for lhe relevant authorities 10 

intervene. As can be seen in F(G. 17 J\, i i is provided that the 
O BU can immobilize the:: vehicle based on its own system 
manager's criteria and on a CSRC or CRMLS command 
wbeo said vehicle is idle. 

[0306] 6,7.24 Requesting Time Extension or other Modj-
1lca1ioos 

[0307J As can be scco from FIG. 158, lbe iove□t.ioo also 
provides for users Lo avoid any penalty, ootifa.-,J.lio□ or 
immobili.zatio.n of the vehicle by reporting delays and 
changing their renta.l period. Said changes can generate ~ 

fee. 

(030/!J 6.7.25 Geo-fencing and Tracking Unauthorized 
Operation 

[0309) When the OBU detects ao uoautborizcd movcmeol 
corresponding 10 a vehicle theft, it initiates a Lucking 
process much similar to lhe one described in section 6.7.23 
for lbe service provider aod relevanl authorities to locate and 
retrieve the stolen vehicle. 
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[0310) Additionally, tbc system provides for system maa­
~gers to program a perimeter within which vehicles are 
allowed to oporatc. Tbe OBU warns users wben tbcy arn 
exiting tbc autborized reotal zone sucb as wben crossing a 
border into a territory wbere tbe vebicle is not au 1bo rize.d 
(28). As can be seen in FIG. 15B, said adion 10 bring a 
rental vehicle out-of-bound geoera1es a monitoring frQm tbe 
CSRC as well as optional bill.iog and ust!r behavior/volume 
updnting. 

(0311) 6. 7.26 Geo-rcfcreacod Traveler Information 

[0312) As caa be seen in FIG. lSB, it is providcd that the 
system can deliver 5ystcm maoagcr defined mcssages to 
u:;ers when entering an area of particular interest. As ,\n 
example, the geographic locatioos corresponding to areas-of 
high 1hefl risk. parking restrictions, construction delays, 
special tour~51 allractions or traasportation nodes can be 
entered LO tbe OBU's memory and trigger said mossagcs. A~ 
another example, a rental vehicle' s Ol3U entering an airport 
perimeter could automatically display or read information to 
1be usor sucb :is a 1crmiaal-reforcoccd airline directory. 

[0313) 6.7.27 Customizing the Vehicle to Users 

[0314) ln a preferred embodiment and in specially 
equipped vehicles, i1 is provitled that the OBU can recognize 
a user·s prererred adjustments for vehicle a1x:cssories such 
as seals, mirrors 31ld radio station~ and then instrud the 
vehicle to adapt lo those automatjcally. Such user-specific 
data can be n:ad either from the smart card if applicable or 
from the user register in 1he CRMLS. 

[0315) 6.7.28 Rental Vebicle on tt Ferry Boal 

[0316) In order lo prevent the OBU Crom calculating and 
generating a charge for tho tlislaoce travl1led by a rental 
vehicle when ii is carrietl by a ferry boat or other transvor­
tatioo means, it is provided for tile OBU to monitor its 
position in relation lo such transportation means. As can be 
seen in FIG. 150, the OBU continuously compares its 
location with i(s database and stops adding to the traveled 
di.stance wb1:n it recognizes that the vehicle is travel.ling over 
a corridor which corresponds lo a waterborne segment or, 
more generally, that docs not t.:orre:;pood 10 a road. 

[0317) Tbe positions corresponding to said corridors t.:ou Id 
bt: entered by the system manager using methods that ru-e 
well known to tbosc wbo are familiar with the art of digi tal 
mapping. 

[0318) 6.7.1.9 Vehicle Speeding and Suspected Accidents 

[0319) Although there is a gcni:ral p1ivacy protection 
provided by tbc system to ensure tbat users' information is 
not used inappropriately, lbere may be c:ircumstances aod 
vehicle types (e.g. freight vehicles with spacial cooteol) 
where it is justified for service providers to comrol the spe-t:cl 
at which renla.l vehicles arc operated. rurlhermore, a brutal 
variation in speed can also be an indicator or an accident and 
there may be a need 10 ossociate such variations with the 
location where they occurred [or future rcfcrcnCt: . There is 
also a greater consumption of energy al higher speeds and 
the vehicle rental service provider being responsible for tbe 
payment o( said energy, there is an inrcrcs1 on its part to 
optimir.e the energy utilizatioo. 

[0320) J\s can be seen in I-'IG. 15/\, the speed control 
f-unction can he activated by the system manager and be 
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correlated to a digital map database to determine if a vobiclc 
is exceeding the speed limit on a given segment, If and whe11 
spilcd cxce'5S or a brutal deceleration is tletcctecl. tile posit ion 
and specd com:spooding 10 1.he event will be logged nod 
co=unicated to the user register al tbc time of return. 

[032'1] Additionally, a real time message can be notified 10 
spc.,ding u~ers, an insurance surchargt: ean be levied and a 
modification of the user' s behavior/volume rating can be 
perfo.rrncd as well. 

[0322] 6. 7.30 Requesting ttod Encouraging Users lo 
Rcfoel/Energize 

[0323] As can be seen in F[GS. lSA find 18A. tile OBU 
constantly monitors the energy level in the rental vehicle. fn 
tbe C'dse o l' a vehicle equipment where tbe energy level L~,10 
be read trom the vehicle instruments ( e.g. through open 
specifications aod protocols sucb as AMI-C. IDB, MOST, 
UN). it is provided for the OBU to obtain the exact 
energy/foci level at all times. lo the case wbcro a universal 
interl'aL-e is not available and to ttvoid costly calibrations ii 
is provided for the OBU to reckon tbe i:l'Oergy level 1brou'gb 
a logical process which ... -omputes the energy consumption at 
various speed levels, the energy/fuel tank capacity) and tile 
rcfocling gains. It should be nolcd that in the case where 
reckoning methods are used and if the last user has 
defrauded the system, there is a possibility for the OBU to 
operate with a false fuel level measure temporarily. As will 
be seen furlbur, such errors become immediately apparent 
and are corrected when the following user t:nters the accu­
rate fuel level. Indeed, where the reckoning method is used, 
it is provided Lc,r the user lo oater Ibo fuel level or confirm 
ao OBU-suggestcd fuel level 11poo retrieving a vcbiclc in 
order to lrnck down defrauding users aod defend the sysh:m 
integrity. In the case where perfect accUiacy is needed and 
if tbe fuel level is read from tile vehicle ia"strumenls, then 
there is no such Qpportunity for error but cal ibration or 
universal interface connections with the specific vehicle an:: 
required. When comparing the 1 met.hods. it should be 
remembered that absolute accuracy in l'ue1 levels measure­
mcnt is oot desirable al any cost. In fact, even with direct 
measurements of a fm:I lank., there i5 still a s ignitkaot 
vat'iaot.:c between readings tlependiag Qn the ioclinaLioo of 
the vehicle for iastauce. In pracrice, it should only be 
required if a rental wbicle provitler wishes to invoice for 
fuel separately as opposed lo factoring its average cost into 
distance and lime charges. 

[0324] As can be seen [rom FIG. LSA. whea the OBU 
tlettcls that the energy level is below tile system-manager 
dclioed critoria in :1 rental vebicle, ii scads a message 
requesting that tbe t:ne rgy reserve be relil.lecl. lftbe incentive 
function is in place, tile O13U will display the 3tlvaotagc (e.g. 
monetary) which w ill be granted to ibe user for performing 
the task of refueling the vehicle to other users' benefit. Upon 
confirmation that the user has supplied tile vehicle with 
cacrgy. rhe OBU then deducts tbe applicable rebate from the 
renta l transact.ion i.n progress to materialize the offered 
jncentive. Suell method is required because users have little 
incentive t\l refuel vehicles wheo tbey ~re only using tbem 
fur a short period. lo fal·t. thcy will have a tendcncy 10 pass 
this responsibility onlo the next user as long as there is 
energy left, often returning vehicles with a desperately low 
energy le.vol. 
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[0325) 6.7.31 Entering a Rcfueliag/Eoergy Station 

[0326] As can be scco in l◄lGS . .LSB and 18A, tbc OBU 
can detect wbeo a nmtal vcbide is catering a gco-location 
corrcspoodiag 10 ao eocrgy/ rcfooliag station i£ it is pro­
grurnmed to do so. If the onu recogni:r..es that said s tation 
is an autbori7.ed service point, it tu.ui scad a roessag.:i to thll 
user requesting thm the vehicle be filled up completely and 
specifying the appropriate grade or type of enc.rgy. If said 
statiqn is not authori1,cd, the OBU will indicate 10 the user 
that it is not possibk to re-supply at that service point. If 
desired, tbc Ol3U cao also enter into a dialogue w ith the user 
to contirm the quantity of fuel and the completion o( the 
refueling process. 

[0327] 6.7.32 Paying for the Energy/ Fuel 

[0328) I n tbll prior arl model, it is customary for users to 
retrieve vehicles when they are full of energy using one 
refuding/payroeot met bod or aootber. However, such meth­
ods generate one refuc.ling action per rental, which is or:ten 
ao inconvenient, costly -and iaefficieot use of time for 
sbort-distaoce reota1 customers aocl rental vehide providers. 
1be inveotioo c,tn also ruacl ioo within the prior art model 
but in a preferred ombodiroenl. it is provided for lbe system 
to bill u.sers oo the basis of any distance, time or fuel 
combination without the need 10 bcgi.o each rental with a full 
fuel reserve. The system can either factor tbe cost or energy 
into the distance and time reolal costs or, ahernalivcly, 
measure the exact amount of energy used and separately 
charge for it. Tims enabling several users to use a rental 
vehicle for short distances without having to refoel said 
v<.:biclc every single lime. 

[0329) Jn order Lo do tbaL without burdening users with 
roimbursemcot claims, il is provided for the rental vehicle 
provider to be direct ly respoosible for the energy costs ancl 
Lo pass tbosc onto users through the rental transaction. As for 
the a.:tual puyment, there are 2 methods favored to execute 
it de11ending on tbe available infrastruclure and tbe devel­
opment of open. s tandards and technology. ln one embodi­
ment, each reotal vehicle is equipped with a vehicle-specific 
transponder (31) that can directly communicate with tb.:: 
energy supplier using~ radio-frequ.ency identification co01-
munication RFID for instance. In such cmbodimcnl anu 
within thll refueling optlration, the vehicle and the energy 
station exchange payment information, fuel grade and quan­
lily data and authorization codes between themselves. Thus, 
users who ha.ve been requested lo re foci vehicles do not have 
to manipulate any document or eard and lhe bill is sent 
directly from the ooergy supplier to tbe rnotal vehicle 
provider (Sec FTG. 188). l n a :,ccond embodiment, every 
single user is gjvoo a card upon registration wb.ich can be 
used lo charge energy paymenl5 directly ooto the rental 
vehicle providcr's account (4), in a much -similar way then 
fucl-relntcd corporale credit cards are used by employees on 
behalf of their employe~. Upon re-supplying reolal vehicles 
with energy, u.~ers are authorized to prescnl ~aid cacd.s for 
energy-related payments on behalf of renla l vehicle provid­
ers. 

[0330) 6.7.33 One Single Card for Access and Fuel 

[0331) Sine.: user.; want to carry as few cards or otbcr 
acces.5 means with them as possible, there L~ an interest i□ 
having the access card and the fuel card merged into one. It 
is provided for the entire rental process to be enabled from 
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one single user card (e.g. a cootact-less smar1 card tbat cari 
trigger the doors to unlock (4) and also serve as a payment 
instmmeat using tbll magnetic stripe or tbe card's e lectronic 
ch.ip. 

[0332] 6.7.34 Preventing Energy-related Fraud 

[0333) Transponders aod fuel credit cards are io eO:ec1 
credit instruments a t tl1e disposal of users to pay for items oo 
behalf of the rental vehicle provider. Consequently, there i$ 
a s ignificant opponnoily for fraud if their use is not coo­
trol.led: 

[0334] List of m3.io risks: 

[0335) Ustlr pulling all or portion of thc acquired f-uel 
into a.n illegitimate tauk 

[0336) User getting unauthorized items added to the 
energy bill such as food irems. 

[0337] User scheming witb ;1 fraudulent rocrcbant to 
get lt kickback oa overpriced energy or falsified 
quantities. 

(0338] User siphoning fuel from a rcoral vehicle 
while engaged in a rental transactioo. 

[0339] Credit cnrd falsdy rt:portcd lost or stolen with 
nn inten tional dday. 

[0340] Por this rea.son, a series or mctlmds are used 10 

make it unattractive for users to defraud lbe rental vebick 
provider. Said rocthods are as follows: 

[0341) Daily limits enforcement: Each eurd in circu­
lalion can only be used a certain number of limes per 
day and for a limited monotary amount. 

(0342) Produce category enforcement: Cardscao only 
gem:rati.: charges [or relevant items ( e.g. Grade A fui.;J 
is autlloriz.::d while food items are not). 

[0343] Linking open rental contracts w ith cne(gy 
payments: See 6.7.35. 

(0344) Impossible or highly unlikely fuel mnsump­
tion detectioo: See 6.7.36 

(0345] Prolonging the credit card reserve for fuel 
charges: Set: 6.7.37 

[0346] Verifying re-supply pallerns agniost statislics: 
See 6.7.38 

[0347] Read/write capability on the smart card: Sec 
6.7.39 

(0348) Associating users with suspicious fuel events: 
See 6.7.40 

[0349] 6. 7.35 Linking Open Renta l Co□tracts wilb Eot:rgy 
P,tymeors 

[0350] Instant metbCld: Wbcn a user presents the fue l ca.rd 
for payment at an autborized mercbn.nt, it is a s tandard 
practice for i;aid merchant to dcctrooic~)Jy verily tbc valid­
ity of said card and obtai.o a oumbca:r contirming, ils credit­
wortbiocss for the requested amount and the type of produc! 
being acquired. 

[0351] 17Jus, i t is provided for the CRMLS to be lioked to 
lhe server or the Eoergy Supplier or its sub-contracted 
lloaocial organization rtlspoosible Cor such authorizations. 
As can be seen in FIG. 1813 and upon receiving such 
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request, lbe Eoorgy Suµpljer's server tban ialerrogates tbc 
CRMLS to verify that the user is currently engaged in a 
rental lrnusactioo and c.io logically be authorized to use lbu 
paymoot iastrumeot. Should rbe user corresponding to tbc 
credjt card being verified oot be engaged io a rental lraos­
actioo al lbc time or should it have acquired uoau lborizcd 
prodm:ts, tbeo lbe nulhoriziuioo would be aulomatically 
denied ~nd the a1temp1ccl fraud detected, 

[0352) Delayecl method: If such an instant link is not 
possible between tbc Energy Supplier and tbe CRM LS, tbc 
Energy Si1pplier will slill transmit the various charges regu­
larly (e.g. wcckJy) aod lbosc transmissions C'JD be made 
using EDf (Electronic Dau lntercbnnge) supported methods 
(e.g. ANSI Xl2 standards). ll is customary for each charge 
to be associated with a time, date and a coded locat ion on 
such e le..:tronic statements. Using a logit..-al mmparison 
method, the CRMU, can then compare its register of trans­
actions with the charge and single out any transaction tbat is 
aol positively tnatchccL Through a manual action. lb.e rental 
vebidc provider can then investigalt:: aod take appropriate 
act.ion in case of fraud or coding error. 

[0353] 6.7.36 Impossible or l ligbly Unlikely Fuel Con­
sum11tioo Detcctioa 

[0354) As was seen previously, fuel theft can occur when 
a user siphons energy out of a rerlla I vehicle or when the foel 
acquired oo behalf o l' the vehicle provider is oot fully 
re-supplied into tbc molal verucle. An example of this is 
provided by a user normally engaged in a nmtal transaction 
who would acquire fuel oo the rental vehicle provider's 
account and physically put some of the fuel in a personal 
jcrrican or in a friend's veb.ick. 

[0355] Although such fraud bas l.imited consequences and 
also requires a certain amount of planning, handling anti 
stornge on the part of users, the risk is there for systematic 
abuse of an uamaooed system if minimal cootrol melbotls 
arc not in place. 

[0356] Fuel level mea~ured from Lhe vehicle instruments: 
As can be seeo in FIG. 158. it is provided for lbc system to 
detect a sudden variation in I be fuel lewl as measured 
dirccily from the i.ostrurucals. I[ the focl variation corre­
sponds lo a brutal reduction, it would logically indicate a 
Lbeft by s iphoning lllld trigger a warning message to tbe 
CSRC. Likewise, if the li.11~1 variation corresponds to a ga in, 
ir would logically indicate that the vehicle bas been refuel.:d, 
1hus enabling a h ighly accurate comparison between lhc 
energy provider·s slatud quantity and lb~ measured fuel 
gains aocl again contacting the CSRC io case o( significant 
d iscNp11ncy. 

[0357] Fuel lcvol reckoned from logi1:aJ processes: How­
ever, in the c115e w here reckoning methods are used lo avoid 
cabling and calibration, it is provided for o lhcr methods to 
be used to preveol blatant fuel theft. 

[0358] A returning vehicle's foe) level should logically 
correspond to tbe in it ial level when lhc journey began, 
minus the actu~I or estimated quanti ty of fuel consumed 
during tbc joumey plus 1he refu<.:lcd quantities ( losses sucb 
as evaporation notwithstaocling). As the fuel con'-ttmptio□ 
during a rental transac tion can be estimated fairly accurately 
and as users provide a contim,ation o r the fuel level reading 
when beginning a rer.nal transaction (see 6.7.7), tho O13U can 
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easily compare tho slated fuel levels agajnst Ibo expected 
foci level and signal any significant discrepancy. 

[0359] Al tbougb it is known l'bal road surface, lralfa.: 
coaditioos, verucle payload. terrain. weather, use of aCJces­
sories such as a.ir conditioning and aggressive driving b.:hav­
ior do have a si)µliftcaat iropad oa coasuroptioo. lhc o rder 
of magnitude of such variance is s1ill relatively limi ted. Por 
instance, in lbe case of light-duty verudes such as automo­
biles, then: is c redible evidtnce that the combined impact of 
aggressive driving, behavior and air conditioning oo fuel 
consumption docs ool exceed 30% 1 even in the worsl 
.scenarios aod is generally in 1b.: t0% range of variaocc2

. 

Thus, the OBU could be programmed to report variances in 
e.xcess of 50% to the C:RMLS, providing pleoty of room for 
varying conditions of use. Now it should be noted lha1 
although such toleraace margin may seem easy lo 3buse, ii 
is in fact q11ite etfective when related to tho act1ial quantily 
of fuel that could be stoh:n without de tection. First of all, one 
should bear in m iod that in order to steal foel without 
detection. a user needs to open a n~ota l contract and pay for 
it (as oppoS<:d to a s imple brea.k-io crime aga.inst which lbere 
is no more protection tbao for any other vehicle io 1:ircula. 
tioo). Secondly, fuel/energy the.fl is a re latively cumbersome 
and pelly enterprise and a significant quantity must be stolen 
for fraudulent users to g11io from it o r for the vehicle 
provider to suffer material consequences, Using the example 
or a vehicle with a fuel .(eserve of l 7 US gallons or 65 liters 
and a consumption of 2J miles per gallon or 10-liiers/100 
km, the average au1onomy of 1be vehicle would be 400 miles 
ot' 650 km. S hould a u:;cr wish to sceal a men: 4 gallons o r 
16 liters of I'uel from a vehicle, he would need to pay for a 
renta l vehicle over a d istance of 200 miles or 325 km in 
slandttrd coaditioos for tbc tboft to go unreportcd3

. Thus, 
such approximate melbod based 
1 See United Stnte.~ Envtronmentnl Protection Agency: Air 3 11d rndincion, 
flPA4::0-D·Q9-tllJ2o, Murch J\199, pp. '.!0-U. 

> See Eumpcan Conference Of MUJisters of T111ospor1 (ECMT) Wotksl1op on 
ln-Oir icchnotogy, Delli, 199<> Ot. J . ½ocke: Tuchniq11es for Influencing. 
Drivfo!t-'"Ibe Driv~r's vitlWc pp.2~4_ 

' Al 50Q, oftbc vebicle·s uuio11on,y, tbe stand1ud consumption is ll.5 gt1tlons 
of 32.5 liters. A 5U"b LOkraace lev<!l would enable the fraudulent user 10 
"show .. a e.75 ~tloru; 0 1· 48.75 con•umplion al that p<>i.nl, p10\'idins an 
opporlunily lo sleoJ •pproxiu1ntcly 4 ,_,.lions or 16 liters wilboul being 
detected if lhc vehiel< ha., beCTI driven in slandard condition,. on reckoning 
slitl provid04 for elfective dororrent ,igainst moot fornt• of sy$1cmotic and 
signifie.mt fuel 1h~fl. 

[0360] 6.7.37 Prolonging 1be Cred it Card Reserve Lor Fuel 
Charges 

[0361] /\s an additional fraud prevention method. it is 
provided for the system to maia tain tbe credit card res,,rve 
oo a given user's credit card (see section 6.7.11) ualil lhe 
fuel charges au thorized by said user have boon roconcilod 
aocl approved as lei,>itimate. 

[0362) 6.7.38 Verifying Re-supply Pattern against S1atis• 
tics 

[0363] As can be seen in FIG. 18,\ users should normaJly 
refuel vehicles when prompted lo do so by the system (See 
sedion 6,7.30). 11icre may be ca.<.cs where uscf'l; wil l vol­
unteer to refuel vehicle5> without incentive, for exampk 
users that arc pariicularly prudeot and Likt: to bavc a full foe! 
re~erve before a loog trip. However, frequent refueling may 
be a sign or fraud and the system detects abnormal re-supply 
pat1erns such as refueling vebicks roucb mo re often per 
trave led distance than the average user (ex: 50% of rentals 
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result in a refueling operation for a givoo user Vs a LO% 
ave-rage). Allhough a rare occurrence, the opporn1nity for 
mcrch:i.nts 10 collude with users to exploit ao automated 
system must a lso be coormlled. Tbus, tbe system c,:ia also 
signal suspicious samt: location refueling paneros as defined 
by tho system manager to as.,;ist in fraud prevention activi­
ties. 

[0364) 6.7.39 Read/Write Capability on the Smart Card 

[036S) Smart cards have the aliility to be read from and 
written onto as a result o( a dialogue through an electronic 
antennu and it is possible for the rental process to require 
ui;crs 10 present their srnart c~rds both upon entry and exit to 
completc a rental transaction. As a subs11tu1ion to the meth­
ods deScribed in sect ion 6.7.32, it is posslble for an OBU to 
activate the fuel charge function on a smart card upon the 
beginning of the rental transaeLion. Similarly, the ORU c:in 
deactivate said smart card's fuel charge function when the 
111;er is signing off clectronkal.ly at tbe cod of a rental 
transaction, !bus ensuring that users only cbargc fuel oo lbc 
providers account wben tbey arc engaged in a rental traos­
actioa. Furlberrnore, ii is a lso possible for smart cards to be 
uploaded witb e lectronic money provided the necessary 
protocols and administrll.Live agreement ex.isl between the 
vehicle provider and the Energy supplier. 

[0366) 6.7.40 Associati:og Use(s with Suspicious Fuel 
Events 

[0367) A5 was seen in sections from 6.7.34 10 6.7.38, fraud 
prevention methods signal suspicious evcnLS or discrepan­
dt:s aad said suspit:ions may be uafounded or merely tht: 
result of coincidence. I lowever, the proballil1ty of fraud 
signi.licaotly increases wbco said suspicious cvonls arc 
re11cnted. Thus, it is provided for the system to register each 
event in lbe relevant user file and to trigger a warning wbcn 
Lbe number or events reaches a certain manager-defined 
level (e.g. 3 suspicious events wiL11in 25 rental tr~sactions). 

[0368) 6.7.4 1 Complaint Management 

[0369) Users c~n foiward a co111plaint, coro.mcol or sug­
gestion lo the rent.al vehicle provider ar all Limes using thc 
OBU (FIG. 14C) or lbe Internet. Such compla int mecha­
nism can he used to n::porl mecMnical problems or untidy 
11ehicles for instnncc. As can be understood from FIG. 17B, 
the complaint mechanism's main purposes are to: 

[0370) provide faster reactions to dangerous or unsat­
isfactory conditicms 

(0371] wrnpensato users fordogradcd service condi­
tions 

[0372) cbannel users' comments constructively in a 
multilingual environment 

[0373) di!;courage delinquent behaviors through 
peer-conducted verifications 

[0374] guide and structure the field personnel's main-
tenance interventions 

[0375) 6.7.42 Live Communications in case of Emergency 
or Mechanical Problems 

[0376) As can be seen in FIG. 1713, ii is provided for the 
system to automatically establish a voice communication 
between the user and a live operator in the CSRC in order 
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to provide a near-iasta1itaneous response to iacidcats tbat are 
coded as a bigh-priority such 1lS accidents, major damages or 
uasafo vebicles. 

[0377] 6.7.43 Removal from fnvcntory 

(0378) As can be- seen in FlG. 17D, vehicles tbat are tbc 
subject of a complaint are automatically removed l'rom lhe 
pool of ava.ilable vehicles, 

[0379) 6.7.44 Automatically Directing Users towards the 
Nearest Repbcemeot Vcluclc 

[0380] lo tbc case where a user eocoualers sub-standard 
condirions upon or during a rental transaclioa, il is important 
from a customer service s tandpoint lo ulier said user aller­
natives as qu ickly and reliably as possnJle. For instance, if 
u user bas unfortunately rented a malfuat:tioning vebide, it 
is important lo provide said user witb a replaceme-nt vehicle 
as soon and as near as possible. As was seen i.n scclion 
6.7.15, the system is equipped with an automated vehicle 
location fun cl.ion or AV L. Thus, it is pro11ided for the 
CRMLS to compare the posiLion where a relevant comphtint 
comes fro111 with a digital map o[Jocations and the Vehicle 
Inventory and Reservations Register in o rder to find the 
nearest available vehicle. Upon, completion of such process, 
lhe information is sent Q.irectJy into the vehicle for the user 
to review ;md accept or reject. Upon acce11tancc. the 
CRMLS automatically sets a vebiclt.: aside at the selected 
location and providos diroctioos to 1bc user tbmugb tbe 
O BU. 

[0381] 6.7.45 Codod Field Reports Delivered through tbc 
Ioteraet 

[0382) As soon as a complaiat is filed, it is provided for tbe 
CRMLS to automalic:1lly girneratc a message or a service 
request lo the field clepartmen( of lbc rental vehicle operatur 
or a tlurd-party service organization. Sucb rnes.~agc includes 
the precise location of the vehicle and complaint code as 
well as otber relevant information (flG. 7A). The message 
is either sent to tbc nearest geographical service center (e.g. 
a.n affiliated repair center) or, as will be S<:cn fu rtbcr, it can 
be sen! to lhe nearest service vehicle io the area using AVL 
1;;q11ipped service vehicles. The ,service personnel can then 
inspect the affected vehicle, prepare a field report and take 
tbe necessacy actions 10 resolve tbe issue. ]b ensure that said 
field report~ arc efficiently handled at later stages, it is 
provided for !he Held technicians to electronically record 
picnires, comments and codify tbe iociclcol (FIG. 7B). 

[0383) The field reports arc tbea fl.It;<) e lectronic.~dlly 
lbrough a standardized Internet d ialogue between the field 
staff and the CRMLS. As will be seen further, the field 
reports can then be automatically reus.:d and traasmilled for 
nther pu rposcs. 

[0384] 6.7.46 Sorting Incidcnl by Code 

[0385) As can be seen in HGS. 7A, 7H and 14C, the 
codification of l:Omplaints and field n:potts enables complex 
in.formation to be processed automatically 10 tbe relevant 
dt:partmenl within a rental vcbicle provider·s organization 
and for human interventions to be targeted wbere they arc 
most valuable. For instance. it is provided for rbe system to 
sort incidents between various categories such as: 
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[0386] Purely owcbanical and lcchnical issues sncb 
as an engine malf-unction 

(0387] Complex issues I bat require bumanjudgemt:nt 
s11cb as a road accidcnl 

[0388] Trivial issues that do 001 justify a contact with 
users ( e.g. untidiness) 

[0389) 6.7.47 Compensating Urers for Degraded Service 
Condi lions 

[0390) Jo 1he ca~ where a user lias been Corced to USt: or 
return a sub-standard vehicle and a.fter the related complaint 
has bt:t:n verified by the Held pt:rsOom:l, the system can 
auroma1ically issue a credit in favor o( lbt: aff.::cted user if 
appl icable and hased on the incident code (FIG. 178). 

[0391) 6.7.48 Discouragiog Dclinqueocy lhrough Messag­
ing and Probabi lity Analysis 

(0392) As lbere is no iospection of returned vehicles, 
uomanned rental systems can be subjt·ct to increased user 
ocglig1mce. However a.nd as was seen in section 6.7.6. it is 
provided for users to lake a limiled responsibi lity and 
confirm the prior inspection of a renlal vehicle upon initi­
atiog a transac1ian. Thus, u,~1::rs become de facto vehicle 
inspectors. Bc<.!ausc such process is subject lo mistakes or 
maliciou.s compbints and as tbcre can be no certain proof 
thal a complaint should be linked to n specific IL<;e r, it is 
provided for the system to only allocate a probable rcspoo­
sibility and ro inform users of such incidents. Thus and as 
can be seen in FIGS. 7A, 78 and 178 when aa incident is 
reported and lbc J:ield teclrniciao toaJirms lhe strong pre­
sumpti.on against a particular user (e.g. the previous user) or 
group of users (e.g. aU users that bavc rented tbc vehicle 
since tbo last field tecbniciaa iaspcclion), a message is sent 
to 1be relevant use r(s). The complaint is then associated to 
each relevant user in the User Register only to moni tor tbe 
frequency o[ occurrence and show the trend for a given user. 
Such messaging serves as a deterrent insofar as it commu­
nicates the foci that 11ltl1augb apparen tly u.nOJanoctl, the 
auromated rental system is still subject to regular human 
supervision by peer-users and sta{I'. 

[0393) As can be sct:n in FJG. 1713 and i[ tbe incident is 
coded as serious or if a given user has been subject to more 
ioci<leots than the sys1em-manager allowed rhreshold bast:d 
on a probability calculation, it is provided for a manual 
ioterven1fon 10 occur. 

[0394) However, if tbc iocidcnl is coded as miaor, it is 
1)rovided for lbe syslem to automatically gt,neratc warning 
messages aatl to log tbe incidcnl into tbe relevaol user Jiles. 
Additi1.mally, users are informed or lbe fact tbat a complaint 
bus been logged inlo their file aod are provided with an 
opportunity to fi.le an opposition to the complaial. l o this 
manner. it is not pos~ible to s1r idly enforce good user 
bi;havior on every singk rental but when lhe complaints 
against a specific user arc repeated, U1c probability becomes 
sufficiently hig), 10 j ttstify a special investigat ion on the part 
of U1c vehicle provider. If desired, the behnvior/volume 
rating can also be modified. 3 message sent and a cbargc 
tev ied :is a result. l t sbou Id be noted that in rhe caSc of us.;r 
opposition lo a complaint. Lhere is no human reading of such 
response unt il tbe specific user is subject to an investigatioo 
but an automated acknowledgement is sent electronically. 
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[0395J 6.7.49 Prolonging lbc Credit Carel Resorve io Case: 
ol' Incident 

[0396] As c.:an be seen in FIG. 178 a.nd in lhe case of ij 
reported incident. it is provided for the system ro automati­
cally main1ain the reSt:rve on the credi1 cards of all relevant 
uScrs (e.g. past 5 users or users in the past 24 hours, sec 
section 6. 7. I 0). This is done as soon as the incitlenl code is 
received by the C:RMLS to minimize the risk of collection 
problems and provide the vehicle provider enough lime to 
proceed to a field inwstigatioo. Upon a condemning inspec­
tion, the system automalically debits a responsible user's 
cn,'Clil card to collect tbc irtsura.nce deductible Ira.ncbi.sc if 
ibis is allowed by tho gonernl rental agrnemc□t (scclion 
6.1.7). 

[0397] 6.7.50 Nocifyiog Insurers (FIG. 17B) 

[0398] As the treatment of vehide damages represenls a 
substanlial activity for vehicle rcnllll providers, there is a 
substantial benefit to be gained io managing insurance 
claims more efficiently. Moreover, a damaged vehide does 
not gcoeralc revenues until it is retu.rned to the active fleet 
and any reduction in vehicle downrime produces substaolial 
gains. Thus, once the fundamental facts surrounding an 
incident have been acquired from the field technician and tbe 
relevant lL~er and coded with su01cient derails, ii is provided 
for the system lo au tomatical ly inform the insurer of the 
precise iauidcot circumstances and of tho location of the 
vebick for inspcc1ioo. 

[0399) 6.7.SJ Noti[ying Service Organizations aocl Keep­
ing Track of Serviet: Orden-

[0400] As was explained previously, it is crucial for a 
damaged vclticle to return to the lket as quickly as possible, 
lo a preferred embodiment and as can be seen in FIG. 7 8, 
the field tt:cboician (or contracted third-party) is empowered 
to take the necessary actions with a sub-s tandard or damaged 
vebiclc and rben transmits a coded account of such actions 
lo the CRMl .S. For instance, in the case where the vehicle 
bas been scot to Repair Shop ABC using lbwiog C'o. XYZ, 
the CRMLS will create a manifest of such actions for lhl, 
sub:st'.quent incident managcmcat aod acl·oualing o[ vendor 
invoices. 

[0401) The CRMLS tben transmits a repair or purchase 
order or any other <lcsireu message.: lo 1be relevant parties 
(e.g. Repair Shop /\BC) reusing the fie ld report information 
without additiooal data manipularioo as can be seen in FIG. 
J7U. 

[0402) 6.7.52 Exceptioaul Circums1ances and System 
Problems 

[0403] In the case of exceptional circumstances SllCb as a 
forgotten smart card access means or a wroog disla.nce 
measurement reported by th~ user, !ht: CSRC can remotely 
lake aver the OBU and ma.nu.ally command it to execute all 
th~ basic !'unctions thal should normally be au10maled (e.g. 
door unlock). Thus, it is provided for OBU to giv1:: prece­
dence to any incoming CRMLS data transmission over most 
other 08U processes. 

[0404] 6.7.53 Reducing Operator Distraction as a SiLfery 
Precaution 

[0405] There is evidenc-e that an OJ3U's visuaJ, tactile or 
voice interface can distract a rental vehicle ope,rator and 
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create a safety bazarcl. Tbus. iL is provided for tbc OBU 
system to monitor the vehicle speed throughout most pro­
cesses aad for its display to be automatically shut dowa or 
for tbc voice cormn;mds to be limited to simple oper:itioas 
wbcn tbe vcb.icle is ia rnotioa (FIG. 14C). 

[0406) 6.7.54 Measuring tJ1e Traveled Dislaace without 
Cabling or Calibratioo 

[0407) A:, indicakd in secLion 6.2.2, the distance traveled 
by a vehicle can be direclly rueasured from Lhe vehicle 
instruments, especially when the data bus carrying such 
information is acc.::ssiblc by universal means :tnd provides a 
standardized signal that can be read wi tbout the need for 
cosily calibration. llowever, in the present state of car 
maaufacturirlg technology. such common standards are nc,1 
the norm and then; are no signs that this standardil,alion will 
occur in a near future with Other vehicles such as boats, 
trucks or airplanes. Thus, another method is used to obtain 
Ibo distance measurernonl quickly and witb a reasonable 
accuracy w hen cablfng. As can be seen in FIG. ] SA. the 
OBU constantly receives a data stream from tbe Gl'S 
antenna and receiver. By frequently sampling -sucb GPS 
coordinates (e.g. 3 times per secoml) anti processing it 
further, the OBU is able io uetermioc with good accur:,cy the 
distance traveled by the vehicle. To further guuamec the 
integrity of the positioning data, it is also provided for the 
OBU to frequently reference (dead reckon) sampled GPS 
coordinates agaim;t another measu1fog system sucb as a 
digital road map featuring adual distances. 

[0408) 6.7.55 Returning Vehicles 

[0409) As can be seen in FIG. ISA, it is provided for the 
system to constantly compare its positi.on lo the rental 
locations' gcograpbical coordiaates ia its memory. 

[0410) As can be see□ ia U'IG. ISA a□d as soon as tbc 
OBU detects that the vehicle is idle witbia n renla 1 location 
J)erimeter, it prompts the user to confirm whether or not llrn 
vehicle is being returned (:is opposed 10 being temporarily 
p11rked a.I the location for later u.se). Upon conlinnation, the 
ORU transmits 1he r(;ntal transaction data to the CRMLS for 
further treatment and billing. 

[0411) 6.7.56 Locking Doors Automatica.lly 

[0412) As users can forget to confirm the end of ,i rental 
1.ransaclfo11 or to lock the doors of a rent~] vehicle, it is 
provided for the OBU lo init iate a time countdown when it 
detects that the vehicle has entered a rental location (FJG. 
148) . On fai lure to respond aJ'ler the countdown has elapsed, 
tile OBU au1omatically orders tbc doors locked. 

[04.13) 6.8 .Involving Vsccs in ibe Redistributioo of 
Vehicles 

[0414) As was seeo before, planning and optimizing the 
distribution of veb.ides within a rental sys!ern is a complex 
and dyn~mic pr0<.,--ess, especially when spontaneous one-way 
rentals arc allowed. Jn section 6.6,3 . several methods to 
modify the demand curve for n::nta l vehicles were proposed 
to prevent or reduce vehicle imbalances bctwceo locarions. 
The concept behind such demand-side measures is to redis­
tribute users 10 match a given vell.idc distribution without 
iacurring 1be cosl of physically relocating vehicles. l·low­
ever, demand-side measures only provide part of the solu­
Lion and it is normally required to physically redistribute 
vehicles to matcb the user distribution and through the use 
of offer-side measures. 
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[0415J Tradition a Uy, vehicle operators either pay employ­
ees to move vehklcs between stations or simply refuse 
reservations or spolllaneous rentals wbea a locatjon is sold 
our, even if olber Jocatfons bavc a surplus. 

[0416] I lowever, such methods greatly impact fleet cosrs, 
user satisfaction and parking space management. Moreover, 
in the case where several llllndrecl vehicles are rented o n an 
hourly basis and allowed for one-way !lips between dozens 
of locations in a city, the cost of not optimizing the fleet or 
o r balancing ii through employees becomes prohibitive and 
parking issues caa become uornaaageable. 

[0417] Thus and according to tbe present invention. mos! 
of tbe responsibility lo move vehit:lcs between loc.atioas is 
passed on 10 users 3S a result of system-prompted measures, 
If all demand-side and offer-side measures are still fosuffi­
cienr, only then docs the system turn to field technicians to 
execute vehicle movements. 

[0418) In a preferred embodiment, the CRMI .S constantly 
compares the most probable demand curve agajnst the most 
probable olfcr curve for 3 system-manager defim:d set of 
veb.iclcs, locations and time range (sec FIG. l6A for an 
example). 

[0419] As can be Seen in FJCS. 128 a.nd 16B, as soon as 
the CRMLS detects ,ia imbalance ia the making, it progres­
sively a.clopL'> one or several of the following corrective 
measurt'S lo reduce the gap bctwoco ofter and demand: 

[0420) a) Launc.:b demand-side measures (already 
seen in 6.6.3) 

[0421] b) Restrict one-way rentals out of the aJiect.cd 
locations (6.8.1) 

[0422] c) O11:'er incentives for users Lo move vehicles 
oa bDbaff of the provider (6.8.2) 

[0423] d) Order field tet:bniciaas to move vehicles 
(6.8.3) 

[0424) ll shouJd be noted that the order ol' the nbove-l istc<l 
measures (.."'UJl be changed and that tbe measurement of tbe 
total demand curve refers to aU the dcmaod components as 
can be seen in FIG. 16C. This would include forinstaace lbt 
anticipated spontaneous rentals at tbe out-of-balance loca­
tion based on historic.~! trends. T hus, an aaticip~ted shortag1: 
of vehicles is not necessarily certaia to materialize and tb1: 
system takes into account the severi ty of the Shortage in the 
adoption of 1be foHowing counte1measures. 

[0425] 6.8.1 Restrict One-way Re,ntals out of 1l1c Atfoctcd 
Locations 

[0426] As can be seen in FIG. 168, when the CRMT.S 
detects !bat lbe risk for a forecasted imbalance to materialize 
is greater tban a system-manager defined threshold (e.g. risk 
factor 1 ). ii then ceases to accept sponcnoeous or res.:rved 
one-way rentals out of the affected location. 

[0427) 6.8.2 Offer Incentives for Users to Move Vehicles 
on hcbalf of tbe Provider 

[0428] As cao be seen in FIG. 16.8, when tbc CRMLS 
detects that a particular stat ion is facillg pos.,;ihlc sbortagcs 
(c.g. risk factor 2), it au tomatically seocl5 an incentive o1Ier 
to selected vehicles travelling within or in the directioo of 
the locat.ioo !,'Toup (30). ' ll1e selection or vehicles is made on 
the basis of various logical criteria and group broadca.~L~, for 
inslance the oO'er is initially sen1 10 vehicle.~ for w hich the 
programmed drop-off location is within a ,·crtain rad ius of 
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tbe rl'Utal station affected by 1bc shortage. Sucb grnduaJ and 
narrowly targeted trafl$mi-;sion method is intended at reduc­
ing lolecommuaications costs and unnecessary disturbance 
uf users eagag<:d in a rent:tl transaction. Reloc:atioo incen­
tives arc also published on tbc lntcroot site of tbe provider 
for otbt:r ·'shopping users" LO see even wheo they are not 
engaged .in a rental transaction. 

[04-29] Users who respond to :<;uch offer receive a confir­
mation from the CRMl,S that their reservation has been 
updated to reflect tbe new tlrop-olI location. 1110 monotary 
incentive is then deducted from their iovoice in progres.-s. It 
sbould also be noted that such offers do not require a 
response from uninterested users and are not sent to users 
who have chosen am to receive said oITers io their profile 
(e.g. upon registration FIG. SA). To avoid an ··over-correc­
tion" of tbe shortage that wouJd create a new imbaJance 
somewhere else in the location group and generate unnec­
essary incentive paymeDls, the C'RMLS only acc1,:pts tb1,: 
amount of favorable responses that ii needs from users on a 
first in. first accepted basis. 

[0430] Beyond such amount., users wbo have responded 
favorably to the incentive offer are sent a message informing 
tbem that enough relocations are already in progress and that 
there routing need not be changed (FrG . .16H). 

[0431] It should be noted 1hat the above-describt:d usu­
incoa1ivc approacb is particularly applicable where reot,11 
stations are coant:ctcd between each other by allernativc 
transportation means, e.g. public tmnsit. 1'be underlying 
thec>ry being that lhe lesser lhc inconvenience lo users, the 
mart: inclined they will be to tradt: tl1e time lost in the Oeet 
relocation process for incentive payments. 

[0432] It should also be noted that relocation offers are 
reissued when a vehicle is rented again. In (act, the OBU 
always verifies if relocation incentives are available as part 
or the normal CRMUi query when initiating a new rcn lal 
trnnsaction. 

[0433] 6.8.3 Order Fio:ld Technicians 10 Move Vehicles 

(0434] lt bas been said previously tbal whoa dem,md-side 
and offer-side measures have been insLd]'icieat to correct a 
problem, that the vehicle movements are then coaducLed by 
employees as in the prior art. llowever, it shouJd be noted 
thal even in the case of employee-conducted movements. it 
is provided for the CRMT_S to dispatch it), flee! balancing 
ioslrnctioos aulornaticaUy and mucb fas1·er a□d moro reliably 
tban wlrnl is known today. As can be seen iu F[G. 16B, as 
soon as a vehicle imbaJance exceeds the system-manager 
defined tolerance threshold, a request is sent to the relevant 
field tccl10icians with oo human inlervention. 

[0435) 6.8.4 Ililliog Users who Drop-off Vehicles at tbc 
Wrong Location 

[0436) The fai lure for a u<.cr to bring the vehicle back to 
tbe chosen drop-oJI location can trigger a chain reaction in 
the system and impact i;everal users. Tbus and as can be seen 
io FIGS. 13A and 16B, the retu.m of a vt:hick al a locatino 
different then the programmed Dile is a coded eveol which 
generates a notil1calioo or the deliaquent user and, option­
ally, a surcharge to lhf' accounL or credit card. 
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[0437] 6.8.5 Roturoiog Foroign Vehicles and Managing 
Split Revenue 

[0438] There is a well-known vehicle invtinlory category 
with.in lbc vehicle rontaJ iodusLry tbal is uftc□ referred lo as 
••foreig,n vehicles". This category repre1;eots vehicles that 
baw entered lhe vehick fleet of Service Provider A but in 
fact belong to Service Provider B. The main reason for such 
•·foreig,n vehicles" to enter the Oeel of anolher operator is 
related to one-way renUll movements. Quite typicnlly said 
one.-way movements occur on inter-city traffic between 
different service 11roviders trading under t.hc same national 
franchise banner. lt is also customary for said fort:ign 
vehicles 10 be rented in turn by the bast operator (c.g 
Service provider A) and for a compeasation lo be paid 10 the 
legal vehicle owner (e.g. St:ivicc:: Provider 13). This compen­
sation is oflen referred to as split rnvenue. 

[0439] Some rt:al limilalions arise from the above-de­
scribed practices and are well exemplified by lhc high price 
Lhat is curreotJy charged for one-way car rnnlaJs in mosl 
parts of Ille world. For example: 

[0440] A sigpilicant adminis1ra tive and lransactionaJ 
workload is generated lo administer split revenue 
schemes, especially when providers use diITcrenl 
information syslems or do 001 belong to the same 
nJtional fraochi.~c. 

f0441] Ooe-way rentals between unalliliated cmities 
require piecemeal negotiations between parlies and 
arc uncommon, tbus preventing small or medium­
size operators from c11si.ly forming a national n!!t­
work with lbcir peers. 

(0442] Returning foreign vebiclcs back lo tbeir origin 
generally requires employees Lo perform a manual 
vob.icle allocation :iftor receiving a system no1ifica-
1ion. 

[0443) Vehicle owoers may wait for a long period of 
lime for I heir vehicles to be returned from a foreign 
location and have li1tle conlrol over the liming of 
such rel1Lr□s unless Ibey incur lbc cost of moving the 
wanted vehicles themselves. 

(0444) Dilfcren1 vehicle providers have di1lerent 
mai□lc□ancc proCt:{lurcs and ii is ditfa:ull 10 keep 
track or damages, mainleaanc:e and ·transactions con­
ducted by otht:rs on behalf of the owner in a fair. 
accurate and defensible manner. 

[0445] In order 10 overL'Omc sucb limilations, it is pro­
vided for the system lo: 

[0446] Automatically administer and distribute split 
revenues (6.8.6). 

[0447] Facilitate the frt:e now of vehicles between 
unalliliated locations (6.8.7). 

[0448] Auwmatically allocate foreign vehicles for 
return to origin (6.8.8). 

[0449] AutomalicaUy promote oac-way rentals 
between locations (6.8.9). 

[0450] Promote ooe-way rcnt;ils to locario□s where 
vchiclts arc solo ( 6.8.10) 

[0451] 12oable automated Dul ch am:1io1Js (6.8.11) 

[0452] Enable automated foreign vebic.le reca ll or 
expulsion (6.8. t'.!). 
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[0453) However, ii should be ooted tb~r for some of the 
above-mentioned functions to l}e enabled between uoaffili­
atc.d providers and locatioas, it is prcforablc for a 1bircl party 
to operatt: tbe CRMI .S and act as an a;.;;.;ess gateway am] 
clearinghouse bc1wcen cat:h said providers. As tbe formation 
and operation of a CRMLS is a substaolial undertaking, i1 is 
expected that such third party providers w ill become com­
mOJJ as the invention is deployed. 

[0454) 6.8.6 Automa1ically Administering and D~stribut­
ing Split Revenues 

[0455) As can be seen io FrG. 13E, it is provided for the 
CRMLS to verify the ownershi11 of a vcbide upon closing a 
reolal lransaclion. /\s can be seen in FJG. 19A, once the 
CRMLS hits detected that a charge has been generated by a 
foreign ve.!1icle, ir automatically inlerchanges relevant elec­
tronic invoices and payments with the owner (EDI). 

[0456) 6.8.7 Facilitating the Free Flow of Vehicles 
between Unalliliated Locations 

[0457) As can be seen in FrG. 19A and in circumstances 
wht:ru o lhird party is operating the CRMLS, it is providt:d 
for the system to acl as a neutral observer, an act·ess gateway 
and a clearingh011se between vehicle rental providers. Thus, 
vehicles' OBUs aml C RMLS automatically report the rel­
evant information such as lr.wclcd distance, damagcs, com­
plaints, main1cnance entries. generated chaf'6t:s and other 
relevant information both to the acliog opera1or and owaer 
of 1he vehiclt:. Vehicle owners ;,;an lhen keep track of their 
tleel in re:il time. depend o□ a ruliablo audit trail without 
unnecessary labor or effort cvea wbco par1· of their fleet is 
rni.xed aod dispersed in foreign lOC'dl ions. 

[0458] 6.8.8 Automatically Allm:ating Foreign Vebides 
for Return to Origin 

[0459) As can be i-ccn in FIC.. 19A, the system can dirtcl 
a user towards a spe.:ific vehicle when it bas detected an 
opportunity to roiurn a foreign vcbicle io its origin or to a 
lo;,;ation group thal is dose lo its origin. II should b~ noted 
thal this specific allocation of a rt:ntal vehick goes against 
the allocation method of seer ion 6.6. 1 and is only applicable 
to one-way rentals wirb forei1,•u vehicles. 

[0460) G.8.9 Aulomatically Promoting One-way Renlals 
belween J.,oca lion." 

[0461) It is kaown from the current vehicle rental inclus1ry 
that a. significant category of users react 10 special promo­
lioos. Said users :ire oftca willing to modify lbc-ir lime of 
trnvel and d<!Slin:Hioo io order to save money. 

[0462] In order 10 take advantage of such factor it is 
provided fur the CRMU, to automa1ic-ully publish a list of 
vehicles rhat the provider is interested in moving from one 
locat ion to another. These vehicles can either be foreign 
vehicles 1bat need 10 be returned (FIG. 19A) or inven1ory 
surpluses that the provider wishes to 11ansfor 1.0 another 
location group. Wbenewr the CRM LS recognizes a foreign 
vehicle or a to-Ix-transferred vehick in a 0cet. it automati­
cally Jl0Sls a customized promotion for :t one-way rental 
with the specilic vehicle aad 10 a specific location or locatioa 
group. Such promotions are priced au1omarically by rbe 
CRMLS in accordance with the system manager crileria. 
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[0463) 6.8.10 One-way Rentals to Locatioos wber~ 
Vehicles art: Sold 

[0464) A large proportion of rcotal vehicles und rbcir duty 
cyde in specialized vehidt: auctions or re1ail locations 
designed to sell a bigh volume of vehicles rapidly. Since 
such final movements to tbe auction or to the re1ail Localion 
often require a freight carrier lo haul the vehicles at great 
cost, ii is provided for the syslem lo promote a linal one-way 
renta l when disposi.og of a vehicle. 

[0465] Thus, the system manager is able to code the 
auction or retail location as a station within a location group 
and as can be seen io FIG. 19A. the system caa automati­
cally trigger lhc promolfoa of a one•way renta l lo the ne1ue.st 
o.uction or retail l.ocalion when a vehicle has reached the em.I 
or its duly cycle. 

[0466) 6.8.11 Automated Dutch Auctions 

[0467J Since iavoalorics of avai lable-for-rc111 vehicles arc 
comparable LO Li.me-sensitive goods, there is an interest in 
correcting a llccl uabalaoco as quickly as possiblu aad ii may 
be p referable to relocate a vehicle at a linaocial loss rnther 
than m~intaioiag it io a. location that has a surplus. Unlike 
common nuctions where the p rice i.s pushed up from below, 
the auction method known as the "Dutch auction•· starts with 
a high price set by tl1e auctioneer, in this ca$<! lbc rental 
vehicle provider. 1l1c price then drops until a buyer accepli; 
to real 1be vehicle ftoo1 the advertised location to tbe 
location where i t is most needed. Thus, it is provided for the 
$ystem to aclively promote lhe reotal of foreign or lo-be­
lransfcrrecl vehicles by regularly reducing tho fare until it 
fl.ads a user willing tu bring i l where it is most needud. As 
cao be seen io FlG. 19A, said fare roclut:lioa is executed by 
lbc CRMI..S witbin system-manager defined mooelary incre­
ments and ti.me cycles until a minimum threshold is met. Tbe 
fare reduction is automnticully advertised on the Internet 
and/or scm ekctronically to users who have subscribed to 

th is service. 

[0468] An example where such automated auctioning may 
be used ~~ found in inter-city travel where a ooc-way 
automobile rt:ntal could be competing with airline St:rvice, 
By instantly aod aulomalically adverlising one-Way rentals 
(FIG. 19A) and by rt:duciog the price at regular intervals, 
the renlal vehicle provider improves his chances of quickly 
finding a user willing to rent a vehicle for a one-way 1rip lo 
the desired destination. 

[0469] 6.8.12 Aulomatod foreign Vehicle R ecall or Expul­
sion 

[0470) Tbere are circurnstam.-es w here vehicle owners 
require their vohlcles back from a foreign location. By 
Jogging into the CRMLS from their location and via the; 
Internet (not s hown), owners or host operators arc able 10 

activate the vehicle recall or expu lsion function. According 
lo the invention, each time a foreign vcbiclc is returned from 
a ren tal trausaction the CRMLS verifies if I.he owner has 
recalltd lhe veh.iclc or iJ 1he host opera tot bas requested for 
tll1.: foreign vehicle to be cxpulscd Crom its 0ce1. In both 
cases aad as can be seco in FfG. 19A, the system then 
tr iggers the Dutch auction to expedite its return if the 
function has been activated and in accordance with system 
manager criteria. 
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[0471) 6.9 Aulornaled Park.iog Assistaocc 

[0472] G.9.1 lofom1iog Users of Parking Conditions at 
Destination 

[0473] lo road a_pplicaLioos, tbc availability of parking 
space is a crilica 1 element in inner-city vehicle usage, 
especialJy for users initialing a one-way rental 

[0474] /\.", the CRMLS constantly projects the veh.icle 
inventory through time at all stations (See FIG. 16A), it is 
able lo determine if a parking space wiU be nvailable at 
destination Ht a givl'n timl'. Thus and upon in itiating a rental 
transaction in relevant areas, tho.: OBU can be programmed 
I() ask the user (27A) if a parking space will be ntleded at 
another rental station or at destination. A:s can be seen in 
FIG. 19B. the user can also trigger such parking reservation 
process. 

[0475] It should he noted that the display can show a 
specific location's parking availability al a given time or a 
location group could be displayed on a digital map for a usor 
to select tbc neanist available space. 

[0476] 6.9.2 Remote Parkiag Coatrol 

[0477] As can be seen in FIC. 1913 nnd in the 1..'lll;e w here 
roadside equipment or po.rk.ing cnfon::emeot s tu.IT are use<l, it 
~5 provided for tbe ODU (o transmit the reservation request 
10 tbe relevam s tation equipment or s tall'. If used, the 
roadside cquipmeot can tbcu automatically display lbc park­
ing allocution pattern as ean be seen in FIG. 4 . 

[0478) 6.9-1 Obtaining a Fee for Parking Reseivations 

[0479] As cao be seen in same FIGS. 19B and l3C, tbe 
process provides for the OBU to calculate a fee for parkiag 
reservations aad aetual parking usage time. Thus, ii is 
possible for users to rent a vehicle, reserve a parking space 
before getting to a station and pay for said spac:e wilbout 
handJing any coins or apparatus, 

[0480) 7.0 Other ProceS1;Cs 

[0481) 7.1 Fleet Managemenr 

[0482) 7.1.1 Automatically Triggered Buy a□d Sell Deci­
sions 

[0483] Buying noel selling vehicles 3t the right tjme and 
with the right usage is a critical success factor within the 
entire vehicle rcotal process. Ia fact. vehicles arc often 
acquired or leased on some fonn or another of program and 
must be sold or returned w itbio specific mileage amJ time 
parameters. As cao be SC(;)n in FlG. 19D a□d in order to 
opLimizc tbe administration of such acl ivitics, it is provided 
for the CRMLS to check C"acb vehicle agamsl tbe system 
manager paramete-rs at speci.fic intervals (e.g. on return from 
a rental transaction). The CRMLS then checks whether a 
vehicle should be sold or not. In the affirmative, a message 
is automatically sent for the rclcv~nt parties to activate tb.; 
sale or the vehicle and the one-way rental promotion to the 
retail loeation can be initiated as was seeo in sect ion 6.8.10. 

[0484) 7.1 .2 Automatic Rcgistra tic,o of Ve bides 

[0485] A5 eaa be seeu in same FIC. 19D, tl1c CRMLS 
automatically registers new vehicles witb the relevant 
eutitl.ement authorities (e .g. Department of Motor Vehicles) 
where system compatibil ity and remote connections allow it. 
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[0486] 7.1.3 Automatically Triggered Vehicle Maime­
nancr 

[0487) As 4.:an be seen in same FIG. 19D, !be CRMLS 
automatically notifies the maintc□aocc crew when a vebicltl 
bas reached a certain threshold of time or mileage to 
optimize ,tncl racililale reliable rna.inte□anc..'C. Along witb the 
service request, the position of lhe vehicle is sent and the 
relevant vehicle becomes uaavailable lo users. Inn preferred 
embodiment, the nvaifobilily stalu$ is cor1111rnnicated to 
users through tJ1e side-wiodow display ( 15) and reversed 
after the mainteoance is completed. 

[0488] 7.1.4 Avtomatcd Promotion and Documentation 

[0489) A substantial portion of rental vehicle providers· 
prolits is typic.:ally made or lost on selling vehides. Al times, 
said providers wil I sell vehicles al reduced prices and in 
large auctioos vnlnmcs while at otber times thcywiU seek to 
get the most value out or a vehicle by sell ing it at retail 
coaditio□s. la the currout art, tbe process is al most entirely 
conducted in a ma au al fasbioo and it is quite a task for rental 
vehicle providers to dispose or vehicles by themselves. 
According to tbc i□veotion a□d as ca□ be sec□ in FIGS. 19C 
a nd 19D, the system enables renta l vehicle providers to offer 
their vehicles for reta il s11le prior to sending vehicles to tl1e 
auction and in order LQ maximize the selling price. In a 
preferred embodiment, such offers arc communicated to 
users mostly lbrough the Internet or other s imilar diffusion 
mode including the OB Us. Users also have acccs~ to the full 
vehicle maintenance history as it is automatically made 
available by the Cl{MLS to prospective buytlrs. 

[0490] 7.1.5 Automated lnspeelion Schccluling of Vehicles 
on Sale 

[0491) Io a manner similar to tbc specific allocalioa of 
vehicles describt.1d i□ sect ion 6.8.8 and contrary to tbt> 
general allocation method described in section 6.6.1, buyers 
interested in testing and inspecting the vehicles offered for 
~ale can reserve lhc use of a specific vchidc through 
s implified registration and reservation processes. Followiog 
such rcscrvat ion, users can the□ inspect and test the vehicle 
by s imply booking it onlinc in a similar maoner (bcn they 
would to plact: a normal reservation as can be s«en in FlG. 
l\lC. 

[0492] 7.1 .6 Mal....-ing an Offer through the OBU or the 
l nt«rnct 

[0493J Once a user is satisfied with a vehicle for sale and 
wants to acquire it, the OBV a llows said u:ser to make an 
oll:er immediately from tbe vehicle' s OBU (16). As caa be. 
sec□ in F[G. 19C, tbe ofii:r is tbcn transmitted to tbc 
CRMLS for manual or automated trnatme□t. 

[0494) Upon manua l or automated accep tance of the oJier, 
otber proeesses such as au10mated cre<lit card billing for the 
deposit and manual/verbal confirmalioM then lake place, 

[0495] 7 2 Billing ~nd oilier Transactions 

[0496] 7.2. l Dealing with Fines 

[0497] Upon agreeing to the rules of the general re□ rnJ 
agreement, users typically accept responsibility for fines that 
resu II from parking or other traffic-related charges. How­
ever, in practice, it is c>ften cost focffective or difficul t to 
properly enforce said rules and administer the re lated c la.ims. 
According to the invention, it is provided for said adminis-
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trntioo to be greatly simplified and expedited through au10-
malion. As can bo seen in !◄'JC. 19C. it is only required for 
aa operator Lo cater tbc dalti, time and vehicle licease plate 
related to an infraction ticket aod tbe user's credit card is 
tben automatica:Jly clebitecl aacl tht: registers updated. 

[0498] 7.2.2 Paying Commissions to Agoats 

[0499] It (,S frequent l'or vehicle rentals to be booked 
through travel agents or other similar intermediaries. As can 
be seen in FIG. 13E, the system autom.atically recognizes a 
commissioa to the relcvont agents when applicable. furth.:r­
morc, it automaricaUy prepares the credit memo for th~ 
payment of said commissions to enable hatch processing of 
a large volume of small transactions. 

[0500] 7.2.3 Paying Commissions to Landholders 

[0501) One or the benefits of the invention is to allow 
rental vehicles to be easily deployed on any property that is 
within cellular raclio coverage. The value of such laad ca.a be 
recognized through commission payments to t.hc laadbolder 
in a similar manaer Lo sectioa 7.2.2. As can be setin in same 
FIG. 13E, Lho CRM.LS always verillos if a coromissioa 
should be paicl to a landholder upon completing the billiag 
process. la the al:lir mitlive. it automatically issues a oom­
mission credit memo lo the l!lJldholder l'or batch processing. 

[0502) 7.2.4 Automated Processing of Insurance Replace­
ment Transactions 

[0503] Oae or the largest rental vehicle markets is 0[1ea 
roforrcd to as tbe insurance repfaccmeat market. This market 
is essentfaUy composed of policy holders who have sus­
tained damages to their own vehicle~, rentst-1 vt:bicle provid­
ers aad iasurcrs who accept to pay for replacement vehicles 
during a given period of time and within certain guidelines. 
Considering tbe high transactional cost o[ processing insur• 
ance claims and the beaetit for insurers to direct the policy 
hokier towards an approved n::ntal vehicle supplier, them is 
a benefit in making the entire process as easy as possible 
from the initial authorization to the paymenr of the replace­
ment costs. 

[0504] Sincc policyholders (system us.:rs) can rent 
vcbiclcs only when t11ey need them and from small aad 
widely dispersed locations, the preseat invention provides 
insurers with additional cost saviag opportunities aml beuer 
suited vehicle replacement options for their policyholders. 
Tbus and as cao be seen in FIG. SB. it is provided for tbe 
CRMT.S to establish an automated link with insurers' data­
bases before turoiog a policy boldor into a system user. 
Depending oa iL'> preforcoce, ao insurer can lbcn issue an 
aulborizatioa mtmbtir for tbe CRMLS 10 verify against the 
insurer's pararnctors if a policy bolder bas iacloed lbc 
permissioa to re□t a vehicle o□ saicl i□sur~r•s accouat. 
Alternat ively, insurers may simply ~nl acces.s ll1 their 
database for tbe CRMIB Lo check the policy number against 
a certain policy bolder profile. As can be seco in FIG. 13E, 
1}1e CR Ml .,Scan uutomaticolly biU insurers for pre-approved 
rentals upon completion of a transaction or a series of 
transactions nod Si!nd the rcsultiog invoices tbrough EDI. 

[0505] 7.2.5 Automated Invoice Distribulioa 

[0506) A'i can be seen in same F(C. 13E, the system 
automatically distributes invoices and sta tements througb 
EDI, fax, email or other comparable electronic means. In so 
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doing, tbe system _greatly reduces tbe amoual of burnaa aod 
material resources required Lo complete lhe billing process. 

[0507] 7.3 Special Storage- functions 

[0508] 7.3.l Ja-vebicle Storage Compartment 

[0509) In some 3_pplic:itioas, ii is belit:vcd that the preS<Jnl 
inventioa may be used advantageously in carsharing, 
sh11.red.Jeasing or shared.ownership applications. As an 
example of said s hared-usage applications, one can imagine 
a situation where a given user bas tbe responsibility of " 
veb.iclc in h.is/her rnoroing 11nd evening commute md during 
weekend" while otht:r users. work colleagues for instance, 
may use the vehicle during tile clay. Anothcr example raay be 
provided by a group of 5 users living in the same building 
and sharing the same specific vehicle for a prolonged period 
or time. 

[0510] In these types ol' applicattons, users may l1nd it 
cumbersome 10 always carry certain personal effects in aad 
out o[ vehicles especially since they ttlways use tbc same 
assigned vobicle. As a remedy to tbis iacoaveoiencc, tbe 
prewnt invenlion provides [or o□e or several special locking 
coropartment(s) (37) lo be instaUcd within vehicles and lo be 
connected to the OBU. Upon recognizing a given user 
through the authentication proce~. the OilU then ualocks 
lht: reserved compartment for the appropriate user, allowing 
birn/bcr 10 store pcrsooal effects in the vehicle in a private 
and secure manner. 

[0511] 7.3.2 Automated Cooipartmeots Unit (ACU) for on 
Site Src,rage (39) 

[0512] It i.~ common for rental vehicle providers to o!T.:r 
aocillary sew ices and equipment sucb as infant scats, ski and 
bicycle racks, furniture dollies, boxes aad so on. Normally, 
such special cquiprnc1111 is nol stored ia vehicles permanently 
and needs to be handled oa 11. case by C'tl.5e basis. 

[05 13) In the case or an unmanned system open 24 hours 
a day, there is a need to find alt.:rnativc me1hods lo reduce 
costs and maintain the scrvict:. According to the pre..~nl 
invention. it js provided that some rental locations will be 
supplied with locked compartments on the rental premises 
and for said compartments to be acc.:ssible au tomatically. 
Using tbe same ac.cess means required to enter a vehicle 
(6.1.2), users are thea able to obtain the required equipment 
directly from the premises and without human intervention 
(FTG. 18D). la an alternative method, users may request 
special cquipmcnl from the vehicle's OBU and the OBU 
then contacts the ACU through the CRMLS. 

[0514] 7.3.3 Reminding Users of tbe Presence of Special 
Equipment 

[0515] S.ioce users who retrieve special equipment such as 
iaf:t.at StllllS rnuy forget to biiag them back, it is provided for 
!ht system to remind users of the presenre of special 
equipment whco tbey return a vehicle. As can be seen in 
FIG. 18D, once a user has retrieved an equipment from llll 

ACU. s11id ACU (39) communicates with the CRMLS 10 
associate the equipment rental 10 lhc vehicle rental as well 
as lo triggcr otht:r roou.i1oring and billing functions. The 
CRMLS in rum communicates with tbc rcoled vehicle lo 
noti(y its OBU !hill tbere is aa opeu ACU record on file. 
Once the user compleres the related vehicle rental transac­
tion, the OBU automatically reminds said user to briag back 
the equipment to the mtomalcd comp;irrment (27). 
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(0516) 7.3.4 Automatically BilliDg Users for tbe Uso of 
Special Equipmc,nl 

[0517] As can be seen in FIGS. 13C and 180 , as soon as 
an ACU compartment is activatt1d by a user and the equjp­
meot return process is comple1ed. tbe ACU communicatcs 
with the C'RMLS aocl trigger~ tl1e automated billing of the 
service. 

[0518) 7.4 System Upgrades, Sol'tware Downloads and 
Manu~l Verifications 

[0519) 7.4.1 Tnformalion Download~ 

[0520] As Cao be sceo in FIG. 14C, users may request 
services from the OHU such as downloading a map, obtajn. 
ing weather forecasts or find hotel locations. Upon receiving 
such requests, it is provided for the OBU lo conlacl lhe 
CRMI.S and downlm1d the necessary da ta over wirele.~s 
networks. 

[0521) 7 .4.2 Software Upgrades 

[0522) As can be seen in FlG. 19D, tb~ CRMLS verifies 
if a specific vehicle's OJ3U need lo be updated w ith more 
recent sol'twaie or data at specific intervals (for inst,mce, a 
nl'\V digital map or corurnunil~dtion protocol could be added 
to the OBU). If the answer is yes, il automatically sends a 
mes.sage to 1be rcleva.nt maintenance crew or it trigger.!\ a 
wirelcs.s download (not shown). 

[0523] 7.4.3 CRMLS Prccedenc.: Over the OBU 

[0524) Jo some circurustaoces, il is possible that the UBU 
01ay not be able lo perform some of ii!> programmed tasks for 
various reasons ( e.g. clcclronic antenna unable ro read a 
user's card). lo order to resolve sucb situalions expedi­
tiously, it is prov.ided for the CRM LS lo have precedence 
over the ODU in all communications in o rder 10 reset it or 
command ii LO perfom1 a. Lask. 

[0525) 7.4.4 Manual Confirmation o[ the OBU Informa­
tion 

[0526) In order lo prevent the OBU from becoming out of 
true, it is provided for the maintenance crew to enter a 
master code on tile OBU and Lo confirm tbe odometer Jnd 
fuel gauge:: reading in ren tal vcbiclt:s upon re&rular maink­
oance or washing of vehicles. In lms manner, the CRMLS 
and 1he sys1em maoager can have recorded confirrnalions of 
the vehicles' read ing and have a defensible reference in case 
of dispute o r erroneous billing for instance. 

(0527) 8.0 Manual Processes and Rr.,duced Automation 
Options 

[0528) lo the prnviously described embodiments, there Me 
a number of applicalioas aad circumstances wbcro Lbe 
autornaled processes would be advantageously supported by 
personal interactions between people, especially in the case 
of dealings wilb users thal are not familiar with technology. 

[0529) Througbout the description of tbc preferred 
embodiments and in the accompanying drawings, it should 
be understood 1ha1 most of the described proces.ses can be 
replaced, supported or comp lemc□ted by manual or pcrson­
to-person interactions. ln the case o[srnart cards deliverance 
for instance, they obviously have lo be physicall y manipu­
lated in order lo be mailed lo users o r made available for 
retrieval at physical retail counters. 
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[0530] Obviously, tbe use of ally automated foaclioo pre­
viously described is entirely optional and lhe invcnlfon 
provides for 1bc system lo operate without it if such func­
tiooa Lity is 001 required. This is especially tbc case wbca 
incentive medi;misms or monitoring fuactioos are used in 
circurustarn:es and applications tbal may raise uaacceptabJo 
e1hical issues. 

[0531) 9.0 Oiber lnt'ormalioa 

[0532) The previous description, or preferred embodi­
ments re lates to the main funclions of the system taken in iL~ 
entirety. It should be understood that most modules or 
func1ioos previously described arc not essential to the func­
tioniog of thc system and that 1here are as many embodi­
ments as !here are combinalions of said modules and func,. 
tions. 

[0533] A lthougb the system is designed for complex 
vehicle ren tal applications, some of its funclions can also be 
used .in much simpler fleet managomonl applications. 

1. An automated vehicle renla1 system for a llee1 of roatal 
vehicles. said vehicles being geographically distributed, 
ct1c.:b of said vehidcs beiog normaUy locked whea 001 
rented, at least one of said vehicles, when not in ui;e, being 
parked in an unguarded location; said system comprising: 

vehicle communications means for enabling cornmuaica­
lioo 10 and from the vcbick, user-carried o lcc1ronic 
devices, or other readers. aad for interfaciag wilb said 
user; 

aa on-board unit (OBU) Jo<.:at..:d oa ..:acb of said vehicles 
for interfacing with said vebicfo communii:atious 
means, aad with a door unlocking mecbanisrn; a cco1raJ 
n.-servalions, ruaaagement and location system 
(CRMLS) in communic.:a1ion tbrougb a communica-
1ioas nelwork with each of srud O!3U, said CRMLS 
perfomling all reservations aod management function.s, 
sa id CRM LS being lin.ked tq a database containing a 
location a:nd ava ilability of eacb of said vehicles and~ 
rate for renlal, s~id CRMlS also being provided with 
an a llocation maonger system for geographically allo­
cating vehicles; and 

a key for accessiog said vehicle, said key being borne by 
said 11ser. 

2. A syslem according to c laim l , wherein said key is an 
e lectronic microchip equipped card, a smart card, a mobile 
phone, an 1nlemet-enabled phone, a personal digital assis­
tant, a password, a biometric iadicia, or a combinatfoa 
thereof. 

3. A system according lo claim l, wherein sajd key is a 
password o r 3 hioroelric iodicia. and said pass-.vord or 
biometric indicia is inputt.:d into an appropria1e reader 
which is operalively connec1ed 10 said OBU. 

4. I\ system according 10 c laim 1. wherein said CRMLS 
is providfd wilh an interface l'or interfacing wilh a credil­
veri( ying agency. 

5. A system according to claim l, whercLn ~aid vehicle 
communic,1tions and positioning means include an jn-ve­
bicle data and voice communicatioo system; an Rf modem; 
an infrared device: a keyboard aad display; a smarl card 
reader; a lransponder: a dedicated shorl range communica­
tion device; an antenoa and GPS receiver; or a combination 
thereof. 
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6. A system accordfog to claim 1. wboroio said OBU 
Lncludcs ao anli-tbefL device; a control device lQ act ivate the 
engioe scarter; an al11rm system; a back-up power supply; a 
camera for :;canning 3 face o( a user; a scauoer: a speech 
recognition module; a voice synthesizer module; a printer; 
movement d1,tectors; or a combination thereof. 

7. A system according to claim I, wherein said CRMLS 
is operatively linked w:ilh a credit veril1ca tion service pro­
vider; with authori ties responsible for issuing and CQntml­
ling on6tleroenl means; witb providers of insurance records; 
with providers of oontent to mobik customers; w ith refer­
ring organizations; with a global distribut ion system; or a 
combination thereof. 

8 . A sy,;tem a'"c.'Ording Lo claim 7. wh.:.rein said re(erring 
organizations ioclude iru.--urance organizations, vehicle repair 
orgaQiza1ioni;, fee-for-service providors in the travel indus­
try and l'uel sta tions. 

9. A system according to claim 1, wherein said CRMLS 
<.:ommunicatcs directly witb said OBU. 

to. A system accordjng to clajm l, wherein said CRMLS 
communicates with said O13U through a lcx.~aJ base station 
system which is installed within radio frequency range of a 
rental locatioa, 

ll. /\ system according to claim l, wherein said CRM LS 
includes a dntabase of a II registered users including infor­
mation related to said user. 

12, A system according to claim ll, wbercin said infor­
mation related to said user includes a beb11viour/volumc 
proflle, and wherein a rate for renta 1 charged to said user is 
based on silid behaviour/volume profile. 

13. A system according to claim 12, wherein said behav­
iou.r/volume protlle is based upon punctuafoy; vehicles 
returned in damnged or untidy conditions; vehicles returned 
in a foe.Mio□ other than that l'lrigiaally booked; llnrcparn:d 
traffic vio lations; failure to crystallize a reservation or to 
cancel a11 active reservation; using the vcbiclc outside a11 
authorized area; or a combination thereof. 

1.4. A system according to cl.1im 1, whcrcio said CRMLS 
fu_rtbcr includes an interface for permitting a user to reserve 
a vehicle. 

15. /\$ystem according to claim L4, wherein said interface 
includes ao interaclivt voice response system; a touch looe 
system; a web page; or a combination thereof. 

l6, A system according to claim 1, where in cacb of said 
vehicles Further include a display that is visible from the 
out~idc of the vehicle, ~aid display being oporatively coo­
nccted to said vehicle communications and positioning 
system, said display dis_playing information related to rental 
conditions, available .servict:S, maximum rental period 
allowed, one-way trip ttvai lability, equi1iment on board, or a 
comhination thereof. 

17. A syswni according to clai.m 16, where in said in!ix­
mation that is displayed is displayed in conjunction witb 
pictograrns. 

18. Asysl1;:m according to clain1 1, when.:in said allocation 
manager system geographically allocates vehicks dynami­
cally in response tu user demand, punctuality of returns, 
returns al the predc'lermined location, as well as p roviding 
incentives to users to distribute vehicles on behalf of a 
system opera tor. 
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19. A system acoordiog lo claim 1, wbc-reia upoo 11 

re~crvation being performed by a user, information related LO 
said rcscrvatioo is transrnitt&I to the OBU of tbe reserved 
vebick. 

20. A system according to claim 1, wherein at least one of 
said OBU is coonected to a t an internal bus of a vt:bide of 
said Heel of vehicles in order to mine int'orma.tion related to 
an odometer and a fuel gauge. 

21. /\ system according to claim L, wherein said system 
autbenticatcs a user prior to releasing a vehicle by requiring 
entry of a password; answers lo personal questioos; ,1 

biometric sample; or a combination thereof. 

22. A systcm according to claim 1, wberein said reserva­
tion information includes a geographic perim eter witJ1in 
which a vehicle is usable, and wherein said OBU monitors 
a position of said vehicle while in ll.$e, and takes corrective 
actfon if said vehicle is used outside said geographic perim­
eter. 

23. A system according to claim 1, wbercin said OBU 
monitors a speed of said vehicle, and wherein said OBV 
takes corrective action is said speed of said vehicle exceeds 
a speed limil, or decreases brutally, s ignifying an accident. 

24. A system ~ccording 10 claim J. wherein said system 
further includes a complaint management module for receiv­
ing user's complaint and for providiog a reaction Lo a 
dangerous or unsatisfactory situation: comptmsating a user 
for degraded service conditions; discouraging delinquent 
behllviour lhrougb peer-coaducled v<.!rilicatiuos; guiding and 
struduring field personnel's maintenance interventions: or a 
combination tbcreoL 

25. A system according to claim 1, wberein said CRMLS 
is adapted to project based ou vebic)e iaveolory whether a 
parking space will be available- at the cod of a rental; and 
wherein said O 13U is adapted to prompt a U!St:r for the· 
dc~irahility of a parking space at destination. 

26. A system according to claim 25, wherein said system 
further includes a module for making a parking rcservaLion 
at destination. 

27 . A system at.:cording 10 claim l, wherein at least one of 
said vebicles is fltrtber provided witb al least one locked 
in•vebicle s torage- compartm:nt, said compartment being 
operatively connected to said at least one vehicle's OBU, so 

that when an authorized user of said at k.ast one locked 
in-vehicle storage comparlmcnt takes posscsi;ion of said al 
least oac veh ic le, said at least ooc storage compartment is 
unlocked. 

28 . A system according ro claim 1, wbereio said system 
jnclucles al least oms rentaJ location, and wherein an auto• 
mated compartment uoi1 is located at s.1id at least one 
location, said automated compartmeol unit storing ancillary 
equipment for use by a user. 

29.Asystcm according to claim 1. wherein a rate of rental 
.is based on an insu rance profile or said user. 

30 . A system according to claim 1. wherein :;:iid OBU is 
provided witb a foci consumption calculatur for calculatiog 
a fuel level in a fuel tonk, and wberein said user is provided 
with an inc.ea tive to refuel said vehicle wbea a fuel Jovel of' 
said tank falls below a predetermined level. 

31. A system accordi:ag to claim J, wherein at least one 
foreign vehicle belonging to another opera'tor is 1ntrocfucccl 
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into said system, aad wboroia said system is adapted to 
administer and distribute split rcveuucs; facilitate the flow of 
foreign vehicles; allocate foreign vehicles for rctum lo 
origin; promote one-way reatals bctwoco locations; promote 
one-way rentals to lot.~dtions where vebides are sold; enable 
Dutch auction; enable automated foreign vehicle rccaU or 
expulsion; or a mmbiaation thereof. 

32, /\ system ncoording to claim l, wherein said syst~m 
monitors in real-time a user' s compl iance with a target 
return time. 

33, /\system according to cl;iim I, wherein said system is 
adapted to permit a user 10 req1Jes1 an extension of time; and 
wherein said CRMLS is updated with said rcq1Jest. 

34. A SyStcm accot'dj□g to claim 1, wherein said OBU 
further jucludes a vehicle activity log. 
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35. A system accordi11g to claim 34, wboreia said vebicJ, 
activ ity log includes maintenance information; incident 
information; Jocali0a informalioa, includin_g aa idcmtilica, 
tion of Ibo user, tbc usor' s bclJaviour/vnJumc prolile, dura­
tioa and frequency of rent,LI; or a combination tbcruo[. 

36. A system accordi11g to claim 1, wherein said CRMLS 
is adap1ed to monitor occurre□ces o( payment of commil;­
siom; to landholders. 

37 . A system according lo claim l, wherein snid CRMI B 
is adapted to perform raaclom allocation of vehicles. 

38 . A system according to claim t, wherein said vehicle 
communica1ions means fllrthcr includes vehicle posi1ioning 
means, for obtaining or deducing a position of said vel1iclc. 




