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(57) ABSTRACT

A system to manage the routine maintenance of a vehicle
incorporated in a vehicle-share system is presented herein.
The maintenance management system includes a vehicle
having a vehicle sensor, vehicle communication platform
(VCP), and remote entity. The VCP is located within the
vehicle and communicates with the vehicle sensor. The VCP
is configured to generate and communicate a data transmis-
sion. The remote entity has at least one database and is
configured to receive the VCP data transmission. Moreover,
the VCP collaborates with the vehicle sensor to generate at
least one routine maintenance notice and subsequently trans-
mits the routine maintenance notice to the remote entity.
Upon review and analysis of the routine maintenance notice,
the remote entity will predict future maintenance of the
vehicle and modify the vehicle registration status in the
database to allow for a maintenance event.

) 3

S P S

i
)
1
1
E)
1
i
I
i
1
i
1
i
i
3
i
3
i
~q

[N
£ =




Patent Application Publication

ald

W1 infertce

Jul. 12,2018 Sheet 1 of 7

1 oolieion
50801

&-d somsor L Vebik
et | SEIROG

\

g
[

gleckanic
oMoy

Celiudar - (SR
L} ghpsay || WSS ‘megiute'}
component{ | O

GNSS

hipsetl

TN,

gy
i

L7

modies 2

T | ak
sySen

i

N

i
)

fit
WY

©
3
]
§
;
It
§
§
§
]
]
]
L]
]
]
i
¥
L]
]
3§ TOCESSar
§
8
§
§
8
]
§
L]
L]
]
§
H
]
]
]
§
3
§
§
§
§
g
3
3
]
]
i
i
]
)
i
§
§
§
8
3
g

US 2018/0197349 A1l

1 B a4
| S T R

L
R

w34

-

£

1 .
D]
®




Patent Application Publication  Jul. 12,2018 Sheet 2 of 7 US 2018/0197349 A1

SRWEC Anfenna

Telematic Unit (24}




Patent Application Publication

Jul. 12,2018 Sheet 3 of 7

SRWG module Is either permanently
installed o vehicle or releasably
connected with port

|

Avehicle reservation is gensrated
by CarShare App

-3

|

Authorization of the moblle
compiting device Is executed
by remote entity

-3

|

Mobile computing device is enabled
200858 1o the vehicle system funclions

|

Fassive start_i_s commandad
by mobie oevice

|

remote entity disables vehicls
system access af motile
compulting device

FIG. 3

US 2018/0197349 A1l



Patent Application Publication  Jul. 12,2018 Sheet 4 of 7

US 2018/0197349 A1l

The CarShars App generales the vahicle
registration information

|

Rermote snfity generates an encryp fed access
foken specific to the registration

{

42

|

CarShare App activates and begins the
reservation

430

|

A registration contirmation is sent to the user
a the CarShare App

FIG. 4



US 2018/0197349 A1l

15
LIRS
. 2 Uoyg) 85200 .
e a0hap : 01
N
s 05
S
assme sl [
sy [

Jul. 12,2018 Sheet 5 of 7

i

-

=
Pre

:{:.

ui_

a5

fved
[y

from

Patent Application Publication




US 2018/0197349 A1l

Jul. 12,2018 Sheet 6 of 7

o oo e

+aoinep Bunduios sjgow ¢
0} UDIROEION B0IAISS m
0D AU 13Ba R
i
]
¥

_i?;,“

SISURE AUS B0HEY

e

9 Ol

4174

/

suopiado 9i0msA
DOROYE S1I8sN 8l plg

Patent Application Publication

patared s aulbus ey f
" . 0
©Y
S {LIB15AS B0ILBA 8UD wmmg 4009% aolpsaid
Aua sjousl 0] 8 b .
mwcmgw%gw | U SBEOINUAYGD | 1 1 SuOfel &0 20ieA 8y i 1 s8idnog aore( Busndwion
Mﬁ éa&g A 8 plig %_@qgs SR S0IASE fIOL 151 8y 8J1G0 Sio818p
DA AN @ 3918210 dOA / ;g O BIRPOL DMHS UL
(6.
ALLINT FE0HTY dOh {180 ANGON OVRiS 150N NOHLOY



Patent Application Publication  Jul. 12,2018 Sheet 7 of 7 US 2018/0197349 A1
800
[ a user aceesses DarShare App }/5{11
880

\ §

¥

éf\

CarShare App recaives CarShare App is enabled fo CarShare App receives
and displays an gonduct fwo-way communications and displays an
“outokservice” with ramote entity “availabie-for-
status notification resarvation” stat
? é nofification
% 810
P : “““““““““ ==—=1 CarShare App allows for the .
+ Carohare App receives creafioncfaresenvation 8%
b and displays one ormore 3
g assaclated incenfive offers i é
E‘j
881 CarShare App generstes the | 830
yehick reservation
provmrm e .
CarShare App recaives and 840
displays an authorizaton B
nofification

i

Carchare Appbegins the | _~850
vahicle resarvation

¥
{arShare App Is enabled to 860
access e vehiole systems as +
wed a5 operale the vehicls

Li

Cardhare Appis dsabled |8

é

ol A g i . N 8,"
{a,af‘bhare App completes backend @peratians}/‘ 2

FIG. 7




US 2018/0197349 Al

MAINTENANCE MANAGEMENT FOR
VEHICLE-SHARE SYSTEMS

INTRODUCTION

[0001] Renting a vehicle often requires a reservation be
made with a rental company and further requires the user
physically travel to the rental facility to gain vehicle access.
Before access is granted, however, the rental company has to
review the vehicle condition to determine whether mainte-
nance is needed. This can be a tedious task for company
employees. Renting vehicles through vehicle-share systems
provides a viable alternative to the typical vehicle rental
systems and requires less employee work. However, the
autonomy involved with these vehicle-share systems makes
it difficult for the rental company to review the vehicle
condition and determine when maintenance is needed. It is
therefore desirable for vehicle-share systems to enable their
vehicles to notify of their maintenance needs.

SUMMARY

[0002] A system to manage the routine maintenance of a
vehicle incorporated in a vehicle-share system is presented
herein. The maintenance management system includes a
vehicle having a vehicle sensor, vehicle communication
platform (VCP), and remote entity. The VCP is located
within the vehicle and communicates with the vehicle sen-
sor. The VCP is configured to generate and communicate a
data transmission. The remote entity has at least one data-
base and is configured to receive the VCP data transmission.
Moreover, the VCP collaborates with the vehicle sensor to
generate at least one routine maintenance notice and subse-
quently transmits the routine maintenance notice to the
remote entity. Upon review and analysis of the routine
maintenance notice, the remote entity will predict future
maintenance of the vehicle and modity the vehicle registra-
tion status in the database to allow for a maintenance event.

[0003] In certain instances, the maintenance management
system includes a maintenance facility configured to provide
routine vehicle maintenance services. Moreover, the remote
entity may generate and transmit a maintenance notification
to the maintenance facility to schedule the maintenance
event at the maintenance facility. In other instances, the
maintenance management system includes a GNSS chipset/
component and a plurality of maintenance facilities, each of
which being configured to provide routine vehicle mainte-
nance services. Moreover, in this instance, the VCP collabo-
rates with the GNSS chipset/component to generate at least
one vehicle location notice, the VCP subsequently transmits
the vehicle location notice to the remote entity. Upon review
and analysis of the vehicle location notice and routine
maintenance notice, the remote entity will select one of the
plurality of maintenance facilities, generate a maintenance
notification, and transmit the maintenance notification to the
selected maintenance facility to schedule the maintenance
event at the selected maintenance facility.

[0004] In further instances, the maintenance management
system includes a mobile computing device with an installed
CarShare App. In such instances, the remote entity generates
and transmits an out-of-service notification to the CarShare
App. The remote entity may otherwise generate and transmit
an out-of-service notification to the VCP. The out-of-service
notification may include an incentive offer. The routine
maintenance notice may include remaining oil time/quantity
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information, oil filter failure information, component failure
information, self-diagnostic information, mileage informa-
tion, or some combination thereof. The maintenance notifi-
cation may include vehicle oil life information, vehicle oil
filter health information, malfunction indicator lamp initia-
tion, mileage information, vehicle component failure, self-
diagnostic notification, or some combination thereof.
[0005] A method to manage the routine maintenance of a
vehicle incorporated in a vehicle-share system is also pre-
sented herein. The maintenance management method
includes the steps of: (a) providing a vehicle comprising at
least one vehicle sensor; (b) providing a vehicle communi-
cation platform (VCP) located within the vehicle, the VCP
configured to communicate with the vehicle sensor, the VCP
configured to generate and communicate at least one data
transmission; (c) providing a remote entity comprising a
database, the remote entity configured to receive the VCP
data transmission; (d) receiving, at the VCP, at least one
communication from the vehicle sensor; (e) generating, via
the VCP, at least one routine maintenance notice derived
from the vehicle sensor communication; (f) transmitting, via
the VCP, the routine maintenance notice to the remote entity;
(g) receiving, at the remote entity, the routine maintenance
notice; (h) implementing a back-end function, via the remote
entity, to review and analyze the routine maintenance notice;
(1) predicting, via the remote entity, future maintenance of
the vehicle from the routine maintenance notice analysis;
and (j) modifying, via the remote entity, the vehicle regis-
tration status in the database to allow for a maintenance
event.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The disclosed examples will hereinafter be
described in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:
[0007] FIG. 1 is a diagram illustrating a non-limiting
example of a communication environment for an exemplary
system presented herein;

[0008] FIG. 2 illustrates a communication flow diagram
between communicating entities for a vehicle-share system;
[0009] FIG. 3 is a broad overview flowchart for reserving
and authorizing use of the vehicle;

[0010] FIG. 4 is a flow diagram for the detection and
authorization of a user based on an approaching mobile
device;

[0011] FIG. 5 is an exemplary flow diagram for executing
vehicle functions via the mobile device;

[0012] FIG. 6 is an exemplary flow diagram for executing
additional vehicle functions of the vehicle; and

[0013] FIG. 7 is an exemplary flow diagram for an aspect
of a CarShare App embodiment.

DETAILED DESCRIPTION

[0014] Embodiments of the present disclosure are
described herein. It is to be understood, however, that the
disclosed embodiments are merely examples and other
embodiments can take various and alternative forms. The
figures are not necessarily to scale; some features could be
exaggerated or minimized to show details of particular
components. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as limiting,
but merely as a representative basis for teaching one skilled
in the art to variously employ the exemplary aspects of the
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present disclosure. As those of ordinary skill in the art will
understand, various features illustrated and described with
reference to any one of the figures can be combined with
features illustrated in one or more other figures to produce
embodiments that are not explicitly illustrated or described.
The combinations of features illustrated provide represen-
tative embodiments for typical applications. Various com-
binations and modifications of the features consistent with
the teachings of this disclosure, however, could be desired
for particular applications or implementations.

[0015] The figures disclosed herein are not necessarily to
scale; some features could be exaggerated or minimized to
show details of particular components. Therefore, specific
structural and functional details disclosed herein are not to
be interpreted as limiting, but merely as a representative
basis for teaching one skilled in the art to variously employ
the exemplary aspects of the present disclosure. As those of
ordinary skill in the art will understand, various features
illustrated and described with reference to any one of the
figures can be combined with features illustrated in one or
more other figures to produce embodiments that are not
explicitly illustrated or described. The combinations of
features illustrated provide representative embodiments for
typical applications. Various combinations and modifica-
tions of the features consistent with the teachings of this
disclosure, however, could be desired for particular appli-
cations or implementations.

[0016] Vehicle-share services (self-serve rental services)
allow consumers to make reservations for station based
round trip use of vehicles, particularly in urban environ-
ments. These rental vehicles are often located in reserved
parking spaces identified with permanently mounted signs or
markers. Ideally, a user acquires a vehicle from a reserved
parking space and returns the vehicle to the same parking
space, or an otherwise similarly marked space. It may also
be desirable to provide systems for monitoring a parking
space; for example, erecting smart signs that can detect
when authorized or unauthorized vehicle is parked in the
parking space as well as notify the user or rental company.
[0017] With reference to FIG. 1, there is shown a non-
limiting example of an environment for communication
system 10 that may be used together with examples of the
vehicle-share system disclosed herein or to implement
examples of the methods disclosed herein. Communication
system 10 generally includes a vehicle 12, a wireless carrier
system 50, a land network 16 a call center 18, and a system
of maintenance facilities 82 (shown as one). It should be
appreciated that the overall architecture, setup, and opera-
tion, as well as the individual components of the illustrated
system are merely exemplary and that differently configured
communication systems may also be utilized to implement
the examples of the method disclosed herein. Thus, the
following paragraphs, which provide a brief overview of the
illustrated communication system 10, are not intended to be
limiting.

[0018] Vehicle 12 may be any type of mobile vehicle such
as a motorcycle, car, truck, recreational vehicle (RV), boat,
plane, etc., and is equipped with suitable hardware and
software that enables it to communicate over communica-
tion system 10. Some of the vehicle hardware 20 is shown
generally in FIG. 1 including a telematics unit 24, a micro-
phone 26, a speaker 28, buttons and/or controls 30 (con-
nected to the telematics unit 24), and various vehicle sys-
tems such as, but not limited to, vehicle crash and/or
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collision detection sensor interface 66 and sensor interface
modules 44. Operatively coupled to the telematics unit 24 is
a network connection or vehicle bus 32. Examples of
suitable network connections include a controller area net-
work (CAN), a media oriented system transfer (MOST), a
local interconnection network (LLIN), an Ethernet, and other
appropriate connections such as those that conform with
known ISO (International Organization for Standardization),
SAE (Society of Automotive Engineers), and/or IEEE (Insti-
tute of Electrical and Electronics Engineers) standards and
specifications, to name a few.

[0019] The telematics unit 24 is an onboard vehicle com-
munication platform (herein after “VCP”) that provides a
variety of services through its communications with the
remotely located call center 18, and generally includes an
electronic processing device 38, one or more types of
electronic memory 40, a cellular chipset/component 34, a
wireless modem 36, a dual-mode antenna 70, and a navi-
gation unit containing a GNSS chipset/component 42. In one
example, the wireless modem 36 includes a computer pro-
gram and/or code segment (software algorithm) adapted to
be executed within electronic processing device 38.

[0020] VCP 24 may provide various services including:
turn-by-turn  directions, in-vehicle voice messaging
(IVVM), and other navigation-related services provided in
conjunction with the GNSS chipset/component 42; airbag
deployment notification and other emergency or roadside
assistance-related services provided in connection with vari-
ous crash and/or collision sensor interface modules 66 and
collision sensors 68 located throughout the vehicle; and/or
infotainment-related services where music, internet web
pages, movies, television programs, videogames, and/or
other content are downloaded by an infotainment center 46,
operatively connected to VCP 24 via vehicle bus 32 and
audio bus 22. In one example, downloaded content is stored
for current or later playback. The above-listed services are
by no means an exhaustive list of all the capabilities of VCP
24, but are simply an illustration of some of the services that
VCP 24 may be capable of offering. It is anticipated that
VCP 24 may include a number of additional components in
addition to and/or different components from those listed
above and may collaborate with one or more additional
features of communication system 10 to achieve its capa-
bilities.

[0021] Vehicle communications may use radio transmis-
sions to establish a voice channel with wireless carrier
system 14 so that both voice and data transmissions can be
sent and received over the voice channel. Vehicle commu-
nications are enabled via the cellular chipset/component 34
for voice communications and the wireless modem 36 for
data transmission. Any suitable encoding or modulation
technique may be used with the present examples, including
digital transmission technologies, such as TDMA (time
division multiple access), CDMA (code division multiple
access), W-CDMA (wideband CDMA), FDMA (frequency
division multiple access), OFDMA (orthogonal frequency
division multiple access), etc.

[0022] Dual mode antenna 70 services the GNSS chipset/
component 42 and the cellular chipset/component 34.
Amongst other functions, GNSS chipset/component 42 pro-
vides two-way, real-time data transmissions of geographic
positioning information, typically to and from a cluster GPS
satellites (not shown) as is generally known.
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[0023] Visual display 39 is preferably a graphics display,
such as a touch screen on the instrument panel, a heads-up
display reflected off of the windshield, or as part of the
console of infotainment center 46, and can be used to
provide a multitude of input and output functions (i.e.,
capable of GUI implementation).

[0024] Microphone 26 provides the driver or other vehicle
occupant with a means for inputting verbal or other auditory
commands, and can be equipped with an embedded voice
processing unit utilizing a human/machine interface (HMI)
technology known in the art. Conversely, speaker 28 pro-
vides audible output to the vehicle occupants and can be
either a stand-alone speaker specifically dedicated for use
with VCP 24 (e.g., IVVM) or can be part of a vehicle audio
component 64. In either event, microphone 26 and speaker
28 enable vehicle hardware 20 and call center 18 to com-
municate with the occupants through audible speech. The
vehicle hardware also includes one or more buttons and/or
controls 30 for enabling a vehicle occupant to activate or
engage one or more of the vehicle hardware components 20.
For example, one of the buttons and/or controls 30 can be an
electronic pushbutton used to initiate voice communication
with call center 18 (whether it be a human such as advisor
58 or an automated call response system). In another
example, one of the buttons and/or controls 30 can be used
to initiate emergency services.

[0025] The audio component 64 is operatively connected
to the vehicle bus 32 and the audio bus 22. The audio
component 64 receives analog information, rendering it as
sound, via the audio bus 22. Digital information is received
via the vehicle bus 32. The audio component 64 provides
amplitude modulated (AM) and frequency modulated (FM)
radio, compact disc (CD), digital video disc (DVD), and
multimedia functionality independent of the infotainment
center 46. Audio component 64 may contain a speaker
system, or may utilize speaker 28 via arbitration on vehicle
bus 32 and/or audio bus 22.

[0026] The vehicle crash and/or collision detection sensor
interface 66 is operatively connected to the vehicle bus 32.
The collision sensors 68 provide information to VCP 24 via
the crash and/or collision detection sensor interface 66
regarding the severity of a vehicle collision, such as the
angle of impact and the amount of force sustained.

[0027] Vehicle sensors 72, connected to various sensor
interface modules 44 are operatively connected to the
vehicle bus 32 and monitor various vehicle dynamics.
Examples of vehicle sensors include but are not limited to
gyroscopes, accelerometers, odometers, milometers, speed-
ometers, OBD systems (e.g., OBD II), magnetometers, fuel
tank monitors, oil pan monitors, oil filter monitors, hydrau-
lics monitors, emission detection, and/or control sensors,
and the like. As an example, an oil monitoring module
(OMM) 44 could provide myriad real-time data regarding
various engine aspects relating to aspects of the engine oil
including, but not limited to, engine oil life, oil filter health,
oil pressure. As another example, a body control module
(BCM) 44 could provide for various vehicle functionality
including, but not limited to, lock and unlock functionality,
trunk or tailgate release, sound horn, turn on/off lights,
remote start and engine start/stop functionality during typi-
cal communications with RKE or passive systems.

[0028] A passive entry passive start (PEPS) module 44 is
another example of vehicle sensor module that can be
connected to the vehicle bus 32 and provide passive detec-
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tion of the absence or presence of a passive physical key or
a virtual vehicle key (discussed below). The PEPS module
44 can use its own antenna or receive signals via antenna 70.
When the passive physical key fob or smart phone 57 with
virtual vehicle key approaches, the PEPS module 43 can
determine if the passive physical key belongs to the vehicle
12 and/or (in some embodiments) determine if the virtual
vehicle key is authorized/authentic. If the virtual vehicle key
is authentic, the PEPS module 44 can send a command to the
BCM permitting access to the vehicle 12. In other imple-
mentations, it is possible for the BCM to carry out the
functionality attributed to the PEPS module 44. As is appre-
ciated by those skilled in the art, the above-mentioned VSMs
are only examples of some of the sensor modules that may
be used in vehicle 12, as numerous others are also possible.

[0029] Wireless carrier system 14 may be a cellular tele-
phone system or any other suitable wireless system that
transmits signals between the vehicle hardware 20 and land
network 16. According to an example, wireless carrier
system 14 includes one or more cell towers 48

[0030] Land network 16 can be a conventional land-based
telecommunications network that is connected to one or
more landline telephones, and that connects wireless carrier
system 14 to call center 18 and, in certain instances, to
maintenance facility 62. For example, land network 16 can
include a public switched telephone network (PSTN) and/or
an Internet Protocol (IP) network, as is appreciated by those
skilled in the art. Of course, one or more segments of the
land network 16 can be implemented in the form of a
standard wired network, a fiber or other optical network, a
cable network, other wireless networks such as wireless
local networks (WL ANs) or networks providing broadband
wireless access (BWA), or any combination thereof.

[0031] One of the networked devices that can communi-
cate with VCP 24 is a mobile computing device 57, such as
a smart phone, wearable computing device such as a smart
watch or smart glasses and having two-way communication
capabilities, personal laptop computer or tablet computer
having two-way communication capabilities, a netbook
computer, or any suitable combinations thereof. The mobile
computing device 57 can include computer processing capa-
bility through a mobile processing device (mobile proces-
sor), a transceiver capable of communicating with wireless
carrier system 14 to send and, mobile memory storage 61,
digital camera 55, a user interface 59, and/or a GPS module
capable of receiving GPS satellite signals and generating
GPS coordinates based on those signals. User interface 59
may be embodied as a touch-screen graphical interface
capable of user interaction as well as displaying information.
Digital camera 55 may include the ability to generate digital
images (i.e., digital image information) that are bitmapped
data representations of tangible objects captured and stored
to memory 61 by operations generally known in the art.
Examples of the mobile computing device 57 include smart
phones such as the iPhone™ manufactured by Apple, Inc.
and the Droid™ manufactured by Motorola, Inc. (as well as
others), and wearables such as Apple Watch manufactured
by Apple, Inc. (as well as others). While mobile computing
device 57 may include the ability to communicate via
cellular communications using the wireless carrier system
14, this is not always the case. For instance, Apple manu-
factures devices such as the various models of the iPad™
and iPod Touch™ that include the processing capability,
interface 59, and the ability to communicate over a short-
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range wireless communication link. However, the iPod
Touch™ and some iPads™ do not have cellular communi-
cation capabilities. Even so, these and other similar devices
may be used or considered a type of wireless device, such as
the mobile computing device 57, for the purposes of the
system and method described herein.

[0032] The mobile computing device 57 may receive one
or more software applications to be associated with vehicle
12. For example, the user of mobile device 57 may visit an
online software application store or web-service and down-
load a car-sharing software application 86 (hereinafter “Car-
Share App”) therefrom. The mobile computing device 57
may moreover install this CarShare App onto mobile
memory storage 61. Upon implementation, the CarShare
App 86 may moreover include one or more graphical user
interfaces (GUIs) to include one or more prompts which
instruct the user to provide information and/or provide one
or more commands.

[0033] A short-range wireless connection (SRWC) module
74 allows mobile computing device 57 and VCP 24 to pair
one with another (or link to one another) when within a
wireless range (e.g., prior to experiencing a disconnection
from the wireless network), as is generally known in the art.
SRWC pairing is known to skilled artisans (e.g., Bluetooth
Low Energy). Call center 20 may participate in pairing
mobile computing device 57 and VCP 30. For example, for
added security, the call center 20 may initiate the inquiry
procedure between VCP 24 and mobile computing device
57.

[0034] Call center 18 is designed to provide the vehicle
hardware 20 with a number of different system back-end
functions and, according to the example shown here, gen-
erally includes one or more switches 52, remote computing
entity 54 (e.g., one or more computer servers), databases 56,
advisors 58, as well as a variety of other telecommunication/
computer equipment 60. These various components are
suitably coupled to one another via a network connection or
bus 62, such as the one previously described in connection
with the vehicle hardware 20. Switch 52, which can be a
private branch exchange (PBX) switch, routes incoming
signals so that voice transmissions are usually sent to either
advisor 58 or an automated response system, and data
transmissions are passed on to a modem or other piece of
telecommunication/computer equipment 60 for demodula-
tion and further signal processing. The modem or other
telecommunication/computer equipment 60 may include an
encoder, as previously explained, and can be connected to
various devices such as remote entity 54 and database 56.
For example, database 56 could be designed to store sub-
scriber profile records, subscriber behavioral patterns,
vehicle reservation calendar information, or any other per-
tinent subscriber information. The vehicle reservation cal-
endar may, for example, be a code segment executed to
create a virtual calendar having numerous designatable time
slots to allow users of the vehicle share system to reserve at
least one vehicle in the system for a desired time duration.
One embodiment of reservation calendar may store the time
slot information in a tabular form (spreadsheet).

[0035] Although the illustrated example has been
described as it would be used in conjunction with a call
center 18 that is manned, it will be appreciated that the call
center 18 can be any central or remote facility, manned or
unmanned, mobile or fixed, to or from which it is desirable
to exchange voice and data.
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[0036] A system of maintenance facilities 82 may be in
communication with call center 18, for example, via a
network connection or bus 62. Each maintenance facility 82
provides myriad routine maintenance services for each
vehicle 12 in the vehicle-share system 10. For instance,
based on a distinguishable maintenance event, vehicle 12
may be repaired by technician 84. For example, when OMM
recognizes that the remaining engine oil life falls below a
certain threshold (e.g., 20%) or the oil filter health fails (e.g.,
low oil pressure, oil drip, etc.), vehicle 12 may be designated
to be brought to the closest facility 82 in the system for the
routine maintenance event of an oil change (or other similar
service) to alleviate the vehicle issue.

[0037] The maintenance facilities 82 may be scattered at
selected locations in a specific geographic area. For instance,
a maintenance facility 82 in the system may be located in or
near an area having a cluster of reservable parking spaces
(discussed above). Such a location is convenience for the
vehicle 12 to be brought into maintenance facility 82. It
should be understood that one of the maintenance facilities
82 may also be incorporated into call center 20. As such, this
particular maintenance facility may be in direct connection
with remote entity 54 or indirectly be connected to remote
entity 54 via a LAN, WLAN, or wireless carrier system 50.
[0038] FIG. 2 illustrates communication flow diagram
between communicating entities for a vehicle sharing sys-
tem. The vehicle-share system allows a user to reserve a
respective unreserved vehicle through their mobile comput-
ing device 57. The vehicle-share system moreover pairs
mobile device 57 to the SRWC module 74 of the selected
vehicle 12, so that vehicle functions (e.g., vehicle access and
operation) may be commanded by mobile computing device
57.

[0039] FIG. 2 illustrates the interactions between vehicle
12, mobile device 57, and remote entity 54. The SRWC
module 74 may incorporate a SRWC chipset 76 and one or
more internal SRWC antennas 70. The vehicle 12 further
includes sensor interface module (BCM) 78 and VCP 24, as
discussed above. In this embodiment, BCM 78 includes
various vehicle functionality including, but not limited to,
lock and unlock functionality, trunk or tailgate release,
sound horn, vehicle lights flashing configurations, remote
start and engine start/stop functionality during typical com-
munications with the Remote Keyless Entry (RKE) or
passive systems. VCP 24 enables long distance data trans-
missions from the SRWC module 74 to the remote entity 54.
VCP 24 may also provide a wireless hotspot accessible by
the SRWC module 74 as a communication medium that can
provide an additional authentication mechanism. In certain
embodiments, SRWC module 74 may alternatively include
its own long range communication capabilities. It should be
appreciated SRWC module 74 may implement wireless
communication protocols which include, but are not limited
to, a Bluetooth Low Energy (BLE) protocol, a Bluetooth
protocol, a ZigBee protocol, an iBeacon protocol, an Eddy-
stone protocol, a near field communication protocol, and/or
a Wi-Fi protocol.

[0040] In certain embodiments, SRWC module 76 can be
embodied as an adaptive hardware-based accessory device
which can be releasably coupled to an on-board diagnostic
(OBD) port 80. Port 80 (also known as an ALDL port) is a
component adapted to connect to one of the on-board
diagnostics systems (e.g., OBD II), vehicle sensors 72,
and/or sensor interface modules 44 (e.g., OMNI, BCM, etc.)
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via vehicle bus 32. Port 80 may further include components
that can provide its own independent internal inspections
and diagnoses of various vehicle systems (e.g., the vehicle
power train, suspension, engine, etc.), so as to ensure the
vehicle performance conforms to certain standards. In other
embodiments, the SRWC module 76 can be independently
installed within vehicle 12 and, as a result, communicate
directly with the on-board diagnostics systems (e.g., OBD
II), vehicle sensors 72, and/or sensor interface modules 44
(e.g., OMNI, BCM, etc.) via vehicle bus 32. It should be
appreciated that such an installation may be installed during
vehicle manufacture or as part of an aftermarket installation.

[0041] SRWC module 74 may additionally include secu-
rity mechanisms to protect the vehicle against unauthorized
usage or theft (e.g., via mechanisms to disable remote
keyless functions) without authorization. As follows, SRWC
module 76 can replace the need for storing an authorization
key in a separate key fob to allow for passive execution of
certain vehicle operations. As discussed below, to obtain
authorization, the remote entity 54 may issue two encrypted
public keys 27 and 29 required to unlock a corresponding
digital access token (stored in database 56), which can
enable the remote access of certain vehicle systems. The first
key 27 may be issued to mobile device 57 and stored
thereon. The second key 29 may be issued to SRWC module
76 and stored thereon (or memory 40). The access token may
otherwise be stored in memory 40, as described in U.S.
Patent Application Publication No. 2016-0203661A1, the
entirety of which is hereby incorporated by reference. It
should also be understood that other authorization schemes
may be utilized, in addition to public key cryptography.
[0042] The access token includes an outer layer (the
“command request” lawyer), which can be signed by first
and second public keys 27, 29 and can verify the keys be
comparing their encrypted data. The token additionally
includes an inner layer (the “digital key” layer), which
includes an unmodified server-signed object and which
provides a ClearText package describing the allowed vehicle
operations and constraints (allowed time frames, etc.). As
follows, when a vehicle-share system user approaches
vehicle 12, their mobile computing device 57 may digitally
communicate the first key 27 to the SRWC module 74.
SRWC module 74 (or processor 38) will then provide both
the first and second keys 27, 29 to the access token. The
access token may then verify that the first and second keys
27, 29 correspond with each other. When verification is
complete, and in conformity with the “digital key” layer
parameters, mobile device 57 can indirectly access, com-
municate with, and command the vehicle systems—the
entirety of which is disclosed in U.S. Patent Application
Publication No. 2016-0203661A1 (previously incorporated
by reference above). Mobile computing device 57 may thus
command BCM 44 to operate the lock and unlock functions,
engine, and various other vehicle functions. Mobile com-
puting device 57 may moreover communicate with other
vehicle systems and receive information to be displayed
through the user interface of CarShare App 86.

[0043] FIG. 3 is a broad overview of method 300 for
reserving and authorizing use of the vehicle equipped for the
vehicle-share system. In step 310, as an initial setup, SRWC
module 74 is either permanently installed into vehicle 12 or
releasably connected with port 80. In step 320, a vehicle
reservation is generated by CarShare App 86 and may
reserve a vehicle located at a specific parking location.
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Various details may be required to complete the vehicle
reservation such as, but not limited to, information directed
to the mobile device identification (i.e., serial number), user
name, and reservation times (e.g., the designated beginning
and completion time entries). Mobile device 57 may then
transmit the vehicle registration to the remote entity 54 to
subsequently validate the vehicle registration. When the
vehicle reservation can be validated, remote entity 54 may
store the reservation information in database 56 (e.g., a
vehicle registration calendar).

[0044] In step 330, authorization of the mobile computing
device 57 is executed by remote entity 54, as discussed
above. In step 340, upon successtul authorization, mobile
computing device 57 is enabled access to the vehicle system
functions. In step 350, passive start (i.e., engine ignition) is
commanded by mobile device 57 (i.e., via CarShare App
86). In step 360, upon completion of the vehicle reservation,
remote entity 54 disables vehicle system access at mobile
computing device 57. In this step, the first and second public
keys 27, 29 are wiped clean (i.e., key codes are erased) at
both mobile device 57 and vehicle 12.

[0045] FIG. 4 represents a flow diagram of method 400 for
registration of a reserved vehicle in the vehicle-share sys-
tem. In step 410, CarShare App 86 generates the vehicle
registration information. In step 420, remote entity 54 may
generate an encrypted access token specific to the registra-
tion. The access token is transmitted to mobile computing
device 57 within a predetermined period (e.g., 20 seconds)
of time from the registration request. The signed access
token may include a SRWC universal unique identifier
(UUID), time range, and timestamp. In step 430, CarShare
App 86 activates and begins the reservation. In step 440, a
registration confirmation is sent to the user via CarShare
App 86.

[0046] FIG. 5 represents a method 500 for detection and
authorization of an approaching mobile computing device
57 configured to complete reservation registration. In step
510, the mobile device 57 is moved into a select physical
proximity of vehicle 12. In step 520, mobile computing
device 57 detects SRWC module 74 by implementing at
least one wireless broadcast (i.e., a sweep). SRWC module
74 may also be programmed to broadcast a challenge signal
(which may include a corresponding UUID). In step 530,
mobile computing device 57 validates SRWC module 74
(i.e., the UUID). In step 540, mobile computing device 57
and SRWC module 74 are uniquely paired and notification
may be delivered to SRWC module 74.

[0047] In step 550, SRWC module 74 may communicate
a BUS Wake-Up signal to the features connected with
vehicle bus 32 and audio bus 22. In step 560, VCP 24 is
awoken by the BUS Wake-Up signal. In step 570, VCP 24
activates a wireless node in vehicle 12. In step 580, SRWC
module 74 is enabled to transmit one or more wireless data
transmissions (i.e., Wi-Fi). In this step, optionally, VCP 24
and/or mobile computing device 57 may transmit a verifi-
cation request to remote entity 54, so as to ensure that the
token has not been previously revoked. In step 590, VCP 24
transmits the validation request to remote entity 54, for key
or token validation. In step 600, upon receiving this valida-
tion request, remote entity 54 may test the first and public
keys 27 and 29 as well as the access token for accuracy.
[0048] In step 610, a validation notification may be trans-
mitted to SRWC module 74. In step 620, the access token is
also provided to SRWC module 74. In addition, in step 630,
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the access token is received by mobile computing device 57.
In step 640, mobile computing device 57 automatically
communicates the access token to SRWC module 74. In step
650, SRWC module 74 validates the access token, via the
digital signature and encrypted public keys (discussed
above). In step 760, an authorization notification is sent to
mobile computing device 57 to notify the user the unique
paring process is complete (and thus CarShare App 86 can
command vehicle 12).

[0049] FIG. 6 is a flow diagram for a method 700 for
executing operational functions of the vehicle after authen-
tication has been established. In step 710, once mobile
computing device 57 is within the interior of vehicle 12,
SRWC module 74 detects its presence (i.e., via an SRWC
interior antenna 70). In step 720, SRWC module 74 receives
the first public key 27 and couples the key with the second
public key 29. The authorization keys are then transmitted to
remote entity 54. In turn, remote entity 54 enables mobile
device 57 (i.e., CarShare App 86) to operate vehicle 12. In
step 730, mobile device 57 initiates the vehicle operations.
It should be understood that PEPS functionality may be
executed by authorizing vehicle engine access, as would be
performed during a typical PEPS operation. In step 740, the
engine is powered and the user is allowed to drive the
vehicle.

[0050] In step 750, while in operation, VCP 24 creates a
connection and communicates with OMM 44, BCM 44,
OBD systems, odometer/milometer (or other vehicle sys-
tems) to receive and compile certain vehicle-maintenance-
type information. The vehicle information may be received
in an on-going basis or as a one-time event. For example,
VCP 24 could routinely communicate with OMM 44 to
receive updated vehicle oil information such as, but not
limited to, oil life information and filter health information.
In another example, VCP 24 could communicate with the
OBD systems to receive an anomalous indication that the
malfunction indication light (MIL) has initiated on the
vehicle dash, and/or receive an indication that there has been
a vehicle component failure, and/or receive an indication
that there has been a self-diagnostics notification. In yet
another example, VCP 24 could routinely communicate with
the odometer/milometer and receive an indication that
vehicle 12 has surpassed a certain mileage. It should be
understood that it has been envisioned VCP 24 can com-
municate with other vehicle sensors 44 to receive indications
of other vehicle-maintenance-type information. It has been
envisioned that vehicle-maintenance-type information is
vehicle systems information (sensor information) which is in
regard to care or upkeep of the vehicle and engine.

[0051] Based upon the vehicle information, VCP 24 can
compile the vehicle information and subsequently generate
one or more routine maintenance notices. For example,
when the maintenance notice pertains to vehicle oil, the
notice can include data regarding the time/quantity of
vehicle oil remaining. The notice could moreover include
data regarding whether the oil filter has completely failed. In
another example, when the maintenance notice pertains to a
vehicle component failure or self-diagnostics notification,
the notice could include data regarding the specific compo-
nent which has failed or which component/system of com-
ponents triggered the self-diagnostics notification. In yet
another example, when the maintenance notice pertains to
mileage information, the notice could include data regarding
the exact mileage reached or the mileage past a certain
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milestone (e.g., last oil change). It should be appreciated that
one or more aspects of step 750 may include one or more
code segments (software algorithms) of VCP 24 creating a
data file (temporary or permanent) within electronic memory
40 for the purposes of storing the pre/post-compiled infor-
mation. In certain instances, VCP 24 can take vehicle
location information from GNSS chipset/component 42 and
compile the information into the other vehicle information.
This will allow vehicle location to be factored into the
maintenance notice.

[0052] In step 760, VCP 24 transmits the routine mainte-
nance notice to remote entity 54. Upon receiving this notice,
remote entity 24 may be triggered to employ one or more of
the back-end functions to review and analyze the notice
information. Once adequate review and analysis is complete,
remote entity 54 may proactively predict when vehicle 12
will require future maintenance. As such, in accordance with
these maintenance predictions, remote entity 54 will auto-
matically modify the vehicle registration status for a selected
time duration (e.g., via the vehicle reservation calendar) as
being “out of service” (or a similar status), to restrict users
from reserving the vehicle during this time duration and
allow time for the occurrence of at least one maintenance
event.

[0053] Remote entity 54 may also automatically transmit
a derived maintenance notification to a selected facility 82 in
the facility system to schedule the maintenance event for
vehicle 12. The facility 82 may be selected based on a
number of factors such as, but not limited to, maintenance
specialties, technician availability, and facility capacity. In
those instances of which the maintenance notification
includes vehicle location information, remote entity 54 may
select facility 82 from the system based on its location in
relation to vehicle. Remote entity 54 may otherwise select
facility 82 based on the probable location in which vehicle
12 is calculated to be situated at the predicted time of future
maintenance. Such a calculation may be based upon the
recorded number of times the vehicle has been at a particular
reservable parking space, the recorded driving patterns of
the vehicle, and up-to-date vehicle reservation calendar
information. Furthermore, the maintenance notification will
allow technician 84 to know when they should expect to
conduct routine maintenance services on vehicle 12 (e.g., an
oil change/filter replacement), and the notification may also
explain the detailed specifics of the maintenance event
services.

[0054] In optional step 770, remote entity 54 may further
use the reviewed and analyzed information to derive and
transmit at least one out-of-service notification to mobile
computing device 57 (i.e., CarShare App 86). The out-of-
service notification will allow users to view blocks of time
that they cannot reserve vehicle 12, due to the scheduled
maintenance event at facility 82. Such users may addition-
ally get directed to other similarly located vehicles in the
vehicle-share system 10. Furthermore, upon completion of
the maintenance event or at time slots before and after the
scheduled maintenance event, an “available-for-reservation”
status (or other similar status) may be automatically desig-
nated in the vehicle reservation calendar for viewing through
the CarShare App 86. The out-of-service notification may
also be reactively generated upon a user requesting a vehicle
registration during one or more time slots designated as
being out-of-service.
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[0055] During optional step 770, remote entity 54 may
further provide the out-of-service notification to VCP 24 to
assist the vehicle driver. VCP 24 may also implement
display 39 and/or audio system 64 (e.g., via infotainment
center console, instrument panel, [IVVM, etc.) to exhibit the
out-of-service designation notification. The out-of-service
notification may, for example, provide a notification to the
user that the vehicle cannot be reserved due to maintenance
issues such as, but not limited to, oil life being below a
certain threshold (e.g., 5%, 2%) and/or oil filter health being
in failing health. Vehicle engine may also be remotely
deactivated so that users cannot operate vehicle 12 until the
maintenance event is complete. Such remote deactivation
may be completed by known methodologies and which may
be conducted through remote entity 54 and/or other features
of call center 18.

[0056] It should be appreciated that a technician 84 may
operate vehicle 12 and take it to the maintenance event at the
selected facility 82 in the system. The out-of-service noti-
fication may further provide a destination incentive that
incentivizes the current user to take vehicle 12 to a selected
facility 82 in the system. The out-of-service notification
may, for example, provide an incentive offer in which the
user will earn credit that can be used towards their current
reservation and/or a future reservation (e.g., a 50% cost
reduction, an additional two (2) hours of allotted reservation
time, etc.). Such incentives may, for example, be helpful to
incentivize users with allotted reservation end times which
abut the out-of-order time slots in the vehicle reservation
calendar. While at the selected facility 82, the user may
moreover receive another vehicle 12 to complete their
reservation. In certain instances, the destination incentive
may also allow the current user to select one of the facilities
82 in the system, to allow the user to have the ability of
choice.

[0057] FIG. 7 is an algorithmic flow diagram for an
exemplary embodiment of the CarShare App algorithm 800
for the CarShare App 86, discussed above, and which may
be incorporated into to an embodiment of the system and
method presented herein. One or more aspects of algorithm
800 may be completed through the implementation of the
mobile processor of mobile computing device 57, which
may include one or more executable code segments/instruc-
tions (software algorithms) incorporated into mobile
memory storage 61 and may be executed by a user that can
navigate algorithm 800 through user interface 59. One or
more aspects of method 800 may moreover be implemented
by remote entity 54 of data center 18 which may include one
or more executable code segments/instructions (software
algorithms) incorporated into database 56 and executed by
mobile device 57 (which may be transmitted via one or more
satellites 62). It should be further appreciated that steps of
this algorithmic flow process may include an order of which
is not presented as described herein. Other algorithmic steps
may moreover be incorporated before or after or between
any of the herein presented steps.

[0058] As shown, algorithm 800 begins at step 801 which
may occur when a user of mobile device 57 accesses
CarShare App 86 from mobile memory storage 61, via one
of'a number of generally known methodologies. In step 810,
CarShare App 86 is enabled to conduct two-way commu-
nications with remote entity 54 (i.e., via data transmissions
send over wireless communication system 14). In step 820,
CarShare App 86 allows for the creation of a vehicle
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reservation which may essentially reserve to hold a vehicle
12 (configured to operate in vehicle-share system 10), which
may be located at a specific parking location and may be for
a certain duration of time (discussed above). In step 830,
CarShare App 86 generates the vehicle reservation. In this
step, CarShare App 86 may also transmit the vehicle reser-
vation to remote entity. Such a transmission may occur at the
moment of the vehicle reservation creation or at some point
in time thereafter.

[0059] As displayed by the broken line, steps 840 through
870 occur at the point in time after the beginning of vehicle
reservation. In step 840, CarShare App 86 receives and
displays an authorization notification (i.e., via user interface
59). It should be appreciated this step may occur only after
the unique pairing is complete, for example, after the digital
signature and encrypted public keys are validated (discussed
above). If such validation does not occur, for security
purposes, algorithm 800 may simply move to step 802 and
complete operations. In such an instance, for protective
purposes, algorithm 800 may also disable certain functions
of CarShare App 86 (i.e., locking user out of further Car-
Share App 86 usage). In step 850, CarShare App 86 begins
the vehicle reservation (discussed above). In step 860,
CarShare App 86 is enabled to access the vehicle systems as
well as operate the vehicle (discussed above). Such enable-
ment may be commanded by remote entity 54. At step 870,
CarShare App 86 is disabled from accessing the vehicle
systems as well as operating the vehicle (discussed above).
At step 802, CarShare App 86 completes its backend opera-
tions to end the current usage scheme.

[0060] Steps 880 through 890 may occur concurrently
with any of the preceding steps or at any time before or after
such steps. At step 880, CarShare App 86 receives and
displays an “out-of-service” status notification or a similar
status (i.e., via user interface 59), as discussed above. As can
be inferred from the above, this status may automatically
modify one or more aspects of the GUIs of the CarShare App
86 (displayed on user interface 59). At optional step 881,
CarShare App 86 may further receive and display one or
more an incentive offers associated with the “out-of-service”
status notification, as discussed above. At step 890, Car-
Share App 86 receives and displays an “available-for-reser-
vation” status notification or a similar status (i.e., via user
interface 59). As can be inferred from the above, this status
may automatically modify the GUI embodied version of the
reservation calendar which is transferred to mobile device
57 and displayed on user interface 59.

[0061] A step-by-step discussion of a method to manage
the routine maintenance of a vehicle 12 that has been
incorporated in a vehicle-share system. In a first step, VCP
24 receives one or more communications from the vehicle
system. Next, in a second step, VCP 24 generates a routine
maintenance notice, which is derived from the vehicle
system communication. In a third step, VCP 24 will transmit
the routine maintenance notice to the remote entity. In a
fourth step, remote entity 54 will receive the routine main-
tenance notice. In a fifth step, remote entity 54 will imple-
ment its back-end functions to review and analyze the
routine maintenance notice. In a sixth step, remote entity 54
will predict future maintenance of the vehicle 12 from the
routine maintenance notice analysis. In a final step, remote
entity 54 will modity the vehicle registration status in the
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database and this will allow for a maintenance event. It
should be appreciated aspects of each step are discussed
above in further detail.

[0062] The processes, methods, or algorithms disclosed
herein can be deliverable to/implemented by a processing
device, controller, or computer, which can include any
existing programmable electronic control unit or dedicated
electronic control unit. Similarly, the processes, methods, or
algorithms can be stored as data and instructions executable
by a controller or computer in many forms including, but not
limited to, information permanently stored on non-writable
storage media such as ROM devices and information alter-
ably stored on writeable storage media such as floppy disks,
magnetic tapes, CDs, RAM devices, and other magnetic and
optical media. The processes, methods, or algorithms can
also be implemented in a software executable object. Alter-
natively, the processes, methods, or algorithms can be
embodied in whole or in part using suitable hardware
components, such as Application Specific Integrated Cir-
cuits (ASICs), Field-Programmable Gate Arrays (FPGAs),
state machines, controllers or other hardware components or
devices, or a combination of hardware, software and firm-
ware components. Such example devices may be on-board
as part of a vehicle computing system or be located off-board
and conduct remote communication with devices on one or
more vehicles.

[0063] While exemplary embodiments are described
above, it is not intended that these embodiments describe all
possible forms encompassed by the claims. The words used
in the specification are words of description rather than
limitation, and it is understood that various changes can be
made without departing from the spirit and scope of the
disclosure. As previously described, the features of various
embodiments can be combined to form further exemplary
aspects of the present disclosure that may not be explicitly
described or illustrated. While various embodiments could
have been described as providing advantages or being
preferred over other embodiments or prior art implementa-
tions with respect to one or more desired characteristics,
those of ordinary skill in the art recognize that one or more
features or characteristics can be compromised to achieve
desired overall system attributes, which depend on the
specific application and implementation. These attributes
can include, but are not limited to cost, strength, durability,
life cycle cost, marketability, appearance, packaging, size,
serviceability, weight, manufacturability, ease of assembly,
etc. As such, embodiments described as less desirable than
other embodiments or prior art implementations with respect
to one or more characteristics are not outside the scope of the
disclosure and can be desirable for particular applications.

1. A system to manage the routine maintenance of a
vehicle incorporated in a vehicle-share system, the mainte-
nance management system comprising:

a vehicle configured to be incorporated in the vehicle-
share system, the vehicle comprising at least one
vehicle sensor and a short-range wireless connection
(SRWC) module;

wherein the vehicle-share system is configured to allow a
system user to reserve the vehicle through a mobile
computing device, and the vehicle-share system is
additionally configured to pair the mobile computing
device to the SRWC module such that one or more
vehicle functions may be commanded by the mobile
computing device;
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a vehicle communication platform (VCP) located within
the vehicle, the VCP configured to communicate with
the vehicle sensor, the VCP configured to generate and
communicate a data transmission;

a remote entity comprising at least one database incorpo-
rating vehicle reservation calendar information, the
remote entity configured to receive the VCP data trans-
mission, the remote entity configured to transmit at
least one encrypted digital key to each of the mobile
computing device and SRWC module to enable the
mobile computing device to command the one or more
vehicle functions when paired to the SRWC module;

wherein the vehicle reservation calendar information is
configured to establish a virtual calendar having numer-
ous designatable time durations to enable system users
to reserve the vehicle for one or more of the time
durations;

wherein the VCP collaborates with the vehicle sensor to
generate at least one routine maintenance notice, the
VCP subsequently transmits the routine maintenance
notice to the remote entity; and

wherein, upon review and analysis of the routine main-
tenance notice, the remote entity will predict future
maintenance of the vehicle and modify the vehicle
registration status in the database for one or more of the
time durations via the vehicle reservation calendar so as
to restrict system users from reserving the vehicle
during those one or more time durations and allow for
a maintenance event.

2. The maintenance management system of claim 1,

further comprising:

a maintenance facility configured to provide routine
vehicle maintenance services; and

wherein the remote entity generates and transmits a
maintenance notification to the maintenance facility to
schedule the maintenance event at the maintenance
facility.

3. The maintenance management system of claim 1,

further comprising:

a GNSS chipset/component;

a plurality of maintenance facilities each of which being
configured to provide routine vehicle maintenance ser-
vices;

wherein the VCP collaborates with the GNSS chipset/
component to generate at least one vehicle location
notice, the VCP subsequently transmits the vehicle
location notice to the remote entity; and

wherein, upon review and analysis of the vehicle location
notice and routine maintenance notice, the remote
entity will select one of the plurality of maintenance
facilities, generate a maintenance notification, and
transmit the maintenance notification to the selected
maintenance facility to schedule the maintenance event
at the selected maintenance facility.

4. The maintenance management system of claim 1,

further comprising:

the mobile computing device comprising a CarShare App,
wherein the mobile computing device configured to
pair to the SRWC module such that vehicle functions
can be commanded by the mobile computing device via
the CarShare App; and

wherein the remote entity generates and transmits an
out-of-service notification to the CarShare App.
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5. The maintenance management system of claim 4,
wherein the out-of-service notification comprises an incen-
tive offer.

6. The maintenance management system of claim 1,
wherein the remote entity generates and transmits an out-
of-service notification to the VCP.

7. The maintenance management system of claim 6,
wherein the out-of-service notification comprises an incen-
tive offer.

8. The maintenance management system of claim 1,
wherein the routine maintenance notice comprises remain-
ing oil time/quantity information, oil filter failure informa-
tion, component failure information, self-diagnostic infor-
mation, mileage information, or some combination thereof.

9. (canceled)

10. A method to manage the routine maintenance of a
vehicle incorporated in a vehicle-share system, the mainte-
nance management method comprising:

(a) providing a vehicle configured to be incorporated in
the vehicle-share system, the vehicle comprising at
least one vehicle sensor and a short-range wireless
connection (SRWC) module, wherein the vehicle-share
system is configured to allow a system user to reserve
the vehicle through a mobile computing device, and the
vehicle-share system is additionally configured to pair
the mobile computing device to the SRWC module
such that one or more vehicle functions may be com-
manded by the mobile computing device;

(b) providing a vehicle communication platform (VCP)
located within the vehicle, the VCP configured to
communicate with the vehicle sensor, the VCP config-
ured to generate and communicate at least one data
transmission;

(c) providing a remote entity comprising a database
incorporating vehicle reservation calendar information,
the remote entity configured to receive the VCP data
transmission, the remote entity configured to transmit
at least one encrypted digital key to each of the mobile
computing device and SRWC module to enable the
mobile computing device to command the one or more
vehicle functions when paired to the SRWC module,
wherein the vehicle reservation calendar information is
configured to establish a virtual calendar having numer-
ous designatable time durations to enable system users
to reserve the vehicle for one or more of the time
durations;

(d) receiving, at the VCP, at least one communication
from the vehicle sensor;

(e) generating, via the VCP, at least one routine mainte-
nance notice derived from the vehicle sensor commu-
nication;

() transmitting, via the VCP, the routine maintenance
notice to the remote entity;

(g) receiving, at the remote entity, the routine mainte-
nance notice;

(h) implementing a back-end function, via the remote
entity, to review and analyze the routine maintenance
notice;

(1) predicting, via the remote entity, future maintenance of
the vehicle from the routine maintenance notice analy-
sis; and

(j) modifying, via the remote entity, the vehicle registra-
tion status in the database for one or more of the time
durations via the vehicle reservation calendar so as to
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restrict system users from reserving the vehicle during
those one or more time durations and allow for a
maintenance event.

11. The maintenance management method of claim 10,
the method further comprising:

(k) providing a maintenance facility configured to provide

routine vehicle maintenance services;

(1) generating, via the remote entity, a maintenance noti-
fication derived from the maintenance notice analysis;

(m) transmitting, via the remote entity, the maintenance
notification to the maintenance facility; and

(n) scheduling at the maintenance facility, via the remote
entity, the maintenance event.

12. The maintenance management method of claim 10,

the method further comprising:

(k) providing a plurality of maintenance facilities each of
which being configured to provide routine vehicle
maintenance services;

(1) providing a GNSS chipset/component located in the
vehicle, the GNSS chipset/component configured to
provide vehicle location information;

(m) generating, via the remote entity, a maintenance
notification derived from the maintenance notice analy-
sis and vehicle location information analysis;

(n) selecting, via the remote entity, from the plurality of
maintenance facilities;

(o) transmitting, via the remote entity, the maintenance
notification to the selected maintenance facility;

(p) scheduling at the selected maintenance facility, via the
remote entity, the maintenance event.

13. The maintenance management method of claim 10,

the method further comprising:

(m) providing the mobile computing device comprising a
CarShare App, wherein the mobile computing device is
configured to pair with the SRWC module such that the
vehicle functions can be commanded by the mobile
computing device via the CarShare App;

(n) generating, via the remote entity, an out-of-service
notification;

(o) transmitting, via the remote entity, the out-of-service
notification to the CarShare App; and

(p) exhibiting, via the CarShare App, the out-of-service
notification.

14. The maintenance management method of claim 13,
wherein the out-of-service notification comprises an incen-
tive offer.

15. The maintenance management method of claim 10,
the method further comprising:

(m) generating, via the remote entity, an out-of-service

notification; and

(n) transmitting, via the remote entity, the out-of-service
notification to the VCP.

16. The maintenance management method of claim 15,
wherein the out-of-service notification comprises an incen-
tive offer.

17. The maintenance management method of claim 10,
wherein the routine maintenance notice comprises remain-
ing oil time/quantity information, oil filter failure informa-
tion, component failure information, self-diagnostic infor-
mation, mileage information, or some combination thereof.

18. (canceled)

19. A method to manage the routine maintenance of a
vehicle incorporated in a vehicle-share system, the mainte-
nance management method comprising:
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(a) providing a vehicle configured to be incorporated in
the vehicle-share system, the vehicle comprising an oil
monitoring module (OMM) and a short-range wireless
connection (SRWC) module, wherein the vehicle-share
system is configured to allow a system user to reserve
the vehicle through a mobile computing device, and the
vehicle-share system is additionally configured to pair
the mobile computing device to the SRWC module
such that one or more vehicle functions may be com-
manded by the mobile computing device;

(b) providing a vehicle communication platform (VCP)
located within the vehicle, the VCP configured to
communicate with the OMNI, the VCP configured to
generate and communicate at least one data transmis-
sion;

(c) providing a remote entity comprising a database
incorporating vehicle reservation calendar information,
the remote entity configured to receive the VCP data
transmission, wherein the vehicle reservation calendar
information is configured to establish a virtual calendar
having numerous designatable time durations to enable
system users to reserve the vehicle for one or more of
the time durations;

(d) providing a maintenance facility configured to provide
routine vehicle maintenance services;

(e) receiving, at the VCP, a vehicle oil information com-
munication from the OMNI;

(f) generating, via the VCP, at least one routine mainte-
nance notice derived from the vehicle oil information;

(g) transmitting, via the VCP, the routine maintenance
notice to the remote entity;
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(h) receiving, at the remote entity, the routine mainte-
nance notice;

(1) implementing a back-end function, via the remote
entity, to review and analyze the routine maintenance
notice;

(j) predicting, via the remote entity, future maintenance of
the vehicle from the routine maintenance notice analy-
sis;

(k) moditfying, via the remote entity, the vehicle registra-
tion status in the database for one or more of the time
durations via the vehicle reservation calendar so as to
restrict system users from reserving the vehicle during
those one or more time durations and allow for a
maintenance event;

(1) generating, via the remote entity, a maintenance noti-
fication derived from the maintenance notice analysis;

(m) transmitting, via the remote entity, the maintenance
notification to the maintenance facility; and

(n) scheduling at the maintenance facility, via the remote
entity, the maintenance event.

20. The maintenance management method of claim 19,

the method further comprising:

(q) providing the mobile computing device comprising a
CarShare App, wherein the mobile computing device is
configured to pair with the SRWC module such that the
vehicle functions can be commanded by the mobile
computing device via the CarShare App;

(r) generating, via the remote entity, an out-of-service
notification;

(s) transmitting, via the remote entity, the out-of-service
notification to the CarShare App; and

(t) exhibiting, via the CarShare App, the out-of-service
notification.



