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(57) ABSTRACT

The disclosure pertains to providing a unified transportation
service by use of a primary vehicle and secondary vehicles
that are transported in the primary vehicle. In an exemplary
method, a passenger uses an application provided in a
smartphone to enter a trip destination. The smartphone may
then be paired with a smartphone carried by a driver of the
primary vehicle. The driver’s smartphone tracks the move-
ment of the primary vehicle towards the trip destination.
Various factors, such as traffic delays or congestion, may
occur enroute. If so, the primary vehicle stops at an inter-
mediate location and the application in the passenger’s
smartphone automatically offers the passenger, the use of a
secondary vehicle. If the offer is accepted, the passenger’s
smartphone is paired with an identification tag attached to an
assigned secondary vehicle and the passenger may remove
the secondary vehicle from the primary vehicle for travelling
to his/her trip destination.

20 Claims, 6 Drawing Sheets
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1
SYSTEMS AND METHODS FOR PROVIDING
A UNIFIED TRANSPORTATION SERVICE

FIELD OF THE DISCLOSURE

This disclosure generally relates to vehicles, and more
particularly relates to systems and methods for using
vehicles to provide transportation services.

BACKGROUND

Traffic congestion is a major issue in many urban areas
and can cause various problems such as traffic accidents,
fatalities, and air pollution. Various solutions have been
proposed to address this issue. For example, some cities
have created car-free zones so as to encourage people to
forgo use of personal vehicles and seek other forms of
transport, such as public buses, bicycles, and walking.
Another solution involves the use of ride sharing services.
Ride-sharing services are typically directed at transporting
several people in one vehicle to reduce the number of
vehicles used on roads. However, many people find it
inconvenient and/or expensive to utilize ride-sharing ser-
vices or public transport and instead opt to use their personal
vehicles. Unlike ride-share vehicles that can drop off pas-
sengers at various locations and head out to provide ride
services to other customers, many people find it desirable to
park a personal vehicle at a convenient spot where an owner
of the personal vehicle can access the vehicle by foot.
However, finding a convenient spot to park the vehicle can
turn out to be a problem, particularly in congested areas of
a city.

Consequently, people tend to cruise around looking for a
suitable parking spot based on various factors, such as
location of the parking spot and parking fees applied for use
of the parking spot. Such activities fail to reduce traffic
congestion and may also prevent ride-share service vehicles
from reaching their destinations, such as an office building
located in a downtown area, without wasting time stopped in
heavy traffic or in an engine-idling condition that causes
pollution. It is therefore desirable to provide solutions that
allow a vehicle, particularly a ride-share vehicle, to avoid
the need to travel all the way to each of various destinations
desired by one or more passengers of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description is set forth below with reference to
the accompanying drawings. The use of the same reference
numerals may indicate similar or identical items. Various
embodiments may utilize elements and/or components other
than those illustrated in the drawings, and some elements
and/or components may not be present in various embodi-
ments. Elements and/or components in the figures are not
necessarily drawn to scale. Throughout this disclosure,
depending on the context, singular and plural terminology
may be used interchangeably.

FIG. 1 shows an exemplary vehicle that provides unified
transportation service in accordance with an embodiment of
the disclosure.

FIG. 2 shows an exemplary diagram of travel segments
associated with a unified transportation service in accor-
dance with the disclosure.

FIG. 3 shows some exemplary communication devices
configured to provide unified transportation service in accor-
dance with an embodiment of the disclosure.
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FIG. 4 illustrates some exemplary components that may
be included in a communication device used for performing
certain operations in accordance with the disclosure.

FIG. 5 illustrates some exemplary components that may
be included in an auxiliary operations computer provided in
a vehicle configured for performing certain operations in
accordance with the disclosure.

FIG. 6 shows an exemplary flowchart of a method of
operation of a unified transportation service in accordance
with an embodiment of the disclosure.

DETAILED DESCRIPTION

Overview

In terms of a general overview, this disclosure is generally
directed to systems and methods for providing a unified
transportation service using a primary vehicle and one or
more secondary vehicles that are transported in the primary
vehicle. In an exemplary method in accordance with the
disclosure, a passenger of the primary vehicle enters a trip
destination into a communication device, such as by using
an application provided in a smartphone. The smartphone
may be paired with another smartphone carried by a driver
of the primary vehicle or with a computer provided in the
primary vehicle. The driver’s smartphone and/or the com-
puter may be used to track the vehicle as the vehicle travels
towards the trip destination. One or more of various factors
may cause the vehicle to be stopped enroute at an interme-
diate location. Some exemplary factors that may cause such
a stoppage may include factors such as traffic congestion,
travel delay, reaching a geo-fence of a car-free zone, or a
request originated by the passenger. The application in the
passenger’s smartphone passenger automatically offers the
passenger the use of an assigned secondary vehicle (a
scooter, for example) to reach his/her trip destination. If the
offer is accepted, the passenger’s smartphone is paired with
an identification tag attached to the assigned secondary
vehicle and the passenger may remove the secondary vehicle
from the primary vehicle for use to travel to the trip
destination. The driver’s smartphone (or the computer in the
autonomous vehicle) executes various tasks such as assign-
ing of the secondary vehicle and keeping track of the
inventory of the secondary vehicles transported in the pri-
mary vehicle.
Tustrative Embodiments

The disclosure will be described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the disclosure are shown. This
disclosure may, however, be embodied in many different
forms and should not be construed as limited to the exem-
plary embodiments set forth herein. It will be apparent to
persons skilled in the relevant art that various changes in
form and detail can be made to various embodiments
without departing from the spirit and scope of the present
disclosure. Thus, the breadth and scope of the present
disclosure should not be limited by any of the above-
described exemplary embodiments but should be defined
only in accordance with the following claims and their
equivalents. The description below has been presented for
the purposes of illustration and is not intended to be exhaus-
tive or to be limited to the precise form disclosed. It should
be understood that alternate implementations may be used in
any combination desired to form additional hybrid imple-
mentations of the present disclosure. For example, any of the
functionality described with respect to a particular device or
component may be performed by another device or compo-
nent. Furthermore, while specific device characteristics have
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been described, embodiments of the disclosure may relate to
numerous other device characteristics. Further, although
embodiments have been described in language specific to
structural features and/or methodological acts, it is to be
understood that the disclosure is not necessarily limited to
the specific features or acts described. Rather, the specific
features and acts are disclosed as illustrative forms of
implementing the embodiments. It should also be under-
stood that the word “example” as used herein is intended to
be non-exclusionary and non-limiting in nature. More par-
ticularly, the word “exemplary” as used herein indicates one
among several examples, and it should be understood that no
undue emphasis or preference is being directed to the
particular example being described.

Furthermore, certain words and phrases that are used
herein should be interpreted as referring to various objects
and actions that are generally understood in various forms
and equivalencies by persons of ordinary skill in the art. For
example, the word “vehicle” as used herein can pertain to
any of various types of vehicles such as, for example, a
gasoline driven vehicle, an electric vehicle, a hybrid vehicle,
an autonomous vehicle, a car, a van, a camper, a recreational
vehicle, a vehicle attached to a trailer, and a bus. The phrase
“ride-share vehicle” as used herein refers to any vehicle that
is used to transport multiple passengers. In some cases, the
passengers may not know each other such as when the
ride-share vehicle is operated by a ride-share service such as
Uber® or Lyfi® or when the passengers are a part of a tour
group riding a bus. In some other cases, the passengers may
know each other, such as family members traveling in a van,
or a church group traveling in a bus. In yet some other cases,
the passengers may be colleagues at a work place. It should
be understood that the phrase “communication device” as
used herein is not limited to a smartphone, and can also refer
to various other devices such as, for example, a laptop
computer, a tablet computer, a personal digital assistant
(PDA), and a phablet (phone plus tablet). The phrase “uni-
fied transportation service” as used herein refers to an
arrangement where a passenger can use a communication
device to specity a trip destination and the system automati-
cally provides a beginning-to-end travel arrangement
involving multiple travel segments and a primary vehicle
that transports one or more secondary vehicles. Such an
arrangement enables the passenger to reach his/her destina-
tion without having to seek, reserve, or worry about finding
vehicles for completing individual segments of the trip. The
“unified” approach in accordance with the disclosure is in
contrast to a conventional approach where a passenger who
takes a train to travel to a first location has to then take steps
to find a taxi to reach his/her final destination. Finding a taxi
may be especially undesirable under adverse circumstances
such as traffic congestion, traffic delays, and restricted
availability as a result of high demand from other people
looking for taxis.

FIG. 1 shows an exemplary vehicle 100 that provides a
unified transportation service in accordance with an embodi-
ment of the disclosure. The vehicle 100 may be one of
various types of vehicles such as a gasoline powered vehicle,
an electric vehicle, a hybrid electric vehicle, or an autono-
mous vehicle, and can include various items such as a
vehicle computer 105, an auxiliary operations computer 110,
and an imaging device 170.

The vehicle computer 105 may perform various functions
such as controlling engine operations (fuel injection, speed
control, emissions control, braking, etc.), managing climate
controls (air conditioning, heating etc.), activating airbags,
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and issuing warnings (check engine light, bulb failure, low
tire pressure, vehicle in blind spot, etc.).

The auxiliary operations computer 110 may be used to
support various operations in accordance with the disclo-
sure. In some cases, some or all of the components of the
auxiliary operations computer 110 may be integrated into the
vehicle computer 105. Accordingly, various operations in
accordance with the disclosure may be executed by the
auxiliary operations computer 110 in an independent man-
ner. For example, the auxiliary operations computer 110 may
carry out some operations such as pairing with one or more
smartphones carried by passengers in the vehicle 100, track-
ing a movement of the vehicle 100, and/or executing an
inventory function.

In the illustration shown in FIG. 1, the vehicle 100 is a
ride-share vehicle that includes a driver 125, a first passen-
ger 115, and a second passenger 120 seated in a seating area
135. In other cases, more than, or less than, two passengers
may occupy the vehicle 100. The driver 125, the first
passenger 115, and the second passenger 120, may each
have a communications device that can be used to perform
various operations in accordance with the disclosure. For
example, the first passenger 115 may have a smartphone 116
that contains an application for requesting a unified trans-
portation service, and for receiving instructions associated
with the unified transportation service provided by the
vehicle 100. The second passenger 120 may have a smart-
phone 121 that also contains a similar application. The
driver 125 may have a smartphone 126 containing one or
more applications that can assist the driver 125 execute
various operations in accordance with the disclosure.

The first passenger 115 may sit in a seat 118. A commu-
nication tag 117 that is attached to the seat 118 may be used
to communicate with the smartphone 116 and/or the smart-
phone 126 for various purposes such as for determining
whether the first passenger 115 is occupying the seat 118.
The communication tag 117 can be a near field communi-
cation (NFC) device, a radio frequency identification
(RFID) tag, or any other identification device that can be
used for communications with the smartphone 126. Verify-
ing that the first passenger 115 is occupying the seat 118 may
assist the smartphone 126 and/or the driver 125 to make a
determination whether there are enough number of second-
ary vehicles available for use during a trip.

A communication tag 122 that may be substantially
similar to the communication tag 117, is attached to the seat
123 and may be used to communicate with the smartphone
121 of the second passenger 120 and/or the smartphone 126
of the driver 125 for purposes such as determining whether
the second passenger 120 is occupying the seat 123.

Another communication tag 127 that may be substantially
similar to the communication tag 117, is attached to a seat
128 and may be used to communicate with the smartphone
126 for various purposes such as determining whether the
driver 125 is occupying the seat 128. Verifying that the
driver 125 is occupying the seat 128 may assist the smart-
phone 126 to make a determination whether the vehicle 100
is ready to start on a journey.

The vehicle 100, which can be referred to as a primary
vehicle, includes a storage area 130 where multiple second-
ary vehicles can be stored. In this example, two secondary
vehicles—a secondary vehicle 140 and a secondary vehicle
145, are stored in the storage area 130. In other cases, more
than, or less than, two secondary vehicles may be stored in
the storage area 130.

Each of the secondary vehicle 140 and the secondary
vehicle 145 can be any type of personal transportation
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vehicle such as, for example, a scooter, a bicycle, a Seg-
way®, or a skateboard. Each of the secondary vehicles can
be placed in an upright, folded, or reclining position in a
respective dock in the storage area 130.

For example, the secondary vehicle 140 can be stored in
a dock 150 that includes a light emitting element 165. The
light emitting element 165, which can be an element such as
a light emitting diode (LED) provides a visual indication
about one or more parameters pertaining to the secondary
vehicle 140. A few exemplary parameters may include a
status indication whether the secondary vehicle 140 is
currently docked in the dock 150, a status indication whether
the secondary vehicle 140 has been removed from the dock
150, a status indication whether the secondary vehicle 140
is available for use, and a status indication whether the
secondary vehicle 140 has been assigned for use by a
passenger. An occupant of the vehicle 100, such as the driver
125 or the first passenger 115, can obtain such information
merely by looking at the light emitting element 165.

The dock 155 may further include a communication
device 166 that can communicate with various devices in the
vehicle 100. For example, the communication device 166
can communicate with the auxiliary operations computer
110, the smartphone 126 carried by the driver 125, the
smartphone 116 carried by the first passenger 115, and/or the
smartphone 121 carried by the second passenger 120. The
communication device 166 may transmit and/or receive
various types of messages related to the secondary vehicle
140. For example, the communication device 166 may
transmit a message to the smartphone 116 that informs the
first passenger 115 of an assignment of the secondary
vehicle 140 to the first passenger 115, a message that
provides instructions on how to unload the secondary
vehicle 140 from the vehicle 100, and/or a message that
provides instructions on how to use or operate the secondary
vehicle 140. In some cases, such messages may be trans-
mitted to the smartphone 116 by the auxiliary operations
computer 110 instead of, or in addition to, the communica-
tion device 166.

An identification tag 141 may be attached to the second-
ary vehicle 140. In one exemplary case, the identification tag
141 is an NFC tag that can wirelessly communicate with
various devices such as the communication device 166 and
the various smartphones present in the vehicle 100, for
uniquely identifying the secondary vehicle 140. In another
exemplary case, the identification tag 141 may include a bar
code (such as a QR code, for example) that can be read by
a smartphone.

The secondary vehicle 145 is stored in a dock 155 that
includes a light emitting element 160 which operates sub-
stantially similar to the light emitting element 165. The dock
155 may further include a communication device 156 which
operates substantially similar to the communication device
166. An identification tag 146 that is similar to the identi-
fication tag 141 may be attached to the secondary vehicle
140.

The storage area 130 of the vehicle 100 may also have an
imaging device 170, such as, for example, a video camera or
a digital camera. The imaging device 170 is arranged to
capture images of the docks and/or the secondary vehicles.
The images may be transmitted to the auxiliary operations
computer 110 in order to obtain various types of informa-
tion. For example, the images may be processed by the
auxiliary operations computer 110 to examine the light
emitting elements and obtain a status of the secondary
vehicles. The images may also be used by the auxiliary
operations computer 110 and/or the driver of the vehicle 100
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(via the smartphone 126) to observe activities associated
with the secondary vehicles, such as a removal of the
secondary vehicle 140 from the dock 150 and/or from the
vehicle 100.

FIG. 2 shows an exemplary diagram of travel segments
that may be associated with a unified transportation service
in accordance with the disclosure. In this exemplary case,
there are two travel segments. In other cases, there can be
more than two travels segments, one or more of which may
be traversed by the primary vehicle (vehicle 0100) and
others by the secondary vehicles. The two travel segments
include a first travel segment 210 that extends from a starting
location 205 to an intermediate location 215 and a second
travel segment 220 that extends from the intermediate
location 215 to a trip destination 225 that is designated by a
passenger of the vehicle 100, such as, for example, the first
passenger 115.

In an exemplary method of operation in accordance with
the disclosure, the first passenger 115 uses an application
loaded on the smartphone 116 to initiate a ride request for
obtaining a ride in the vehicle 100, which may be a ride-
share vehicle such as one provided by Uber® or Lyfi®. The
ride request may be made either before, or after, boarding the
vehicle 100. More particularly, the first passenger 115 uses
the ride request includes the trip destination 225.

The vehicle 100 may service the ride request by starting
from the starting location 205 towards the trip destination
225 along the first travel segment 210. It must be understood
that the first travel segment 210 is shown as a straight line
merely for purposes of illustration. It is more likely that the
first travel segment 210 is a non-linear route and may
include one or more expressways, highways, and/or streets.

One or more devices such as the smartphone 126 carried
by the driver 125, the smartphone 116 carried by the first
passenger 115, and/or the auxiliary operations computer 110,
may determine that there is a traffic delay on the first travel
segment 210. This information may be obtained from vari-
ous sources, such as, for example, a server computer oper-
ated by a traffic control agency, when the vehicle 100
approaches the intermediate location 215. The traffic delay
may be caused due to various reasons such as, for example,
an accident, or due to traffic congestion. The driver 125
and/or the first passenger 115 may decide at this time that it
is inadvisable to continue traveling in the vehicle 100
beyond the intermediate location 215. In this scenario, the
driver 125 and/or the first passenger 115 determine the spot
along the travel route that constitutes the intermediate loca-
tion 215.

In another scenario, the intermediate location 215 may be
determined on the basis of a geofence 226 that defines a
car-free zone 227. The vehicle 100 is not allowed to travel
inside the geofence 226. Consequently, the driver 125 and/or
the auxiliary operations computer 110 may make the deter-
mination about the spot along the travel route that consti-
tutes the intermediate location 215.

In yet another scenario, the first passenger 115 may
submit a request through the application in the smartphone
116 to indicate that he/she does not wish to continue
travelling in the vehicle 100 beyond the intermediate loca-
tion 215. In this scenario, the first passenger 115 determines
the spot along the travel route that constitutes the interme-
diate location 215.

The intermediate location 215 may also be determined
based on various factors, such as, for example, a distance
230 between the intermediate location 215 and the trip
destination 225. In one exemplary case, the distance 230
between the intermediate location 215 and the trip destina-
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tion 225 may be determined on the basis of a capability of
a secondary vehicle, such as the secondary vehicle 140
and/or on a capability of the first passenger 115 to operate
the secondary vehicle 140.

For example, when the secondary vehicle 140 is a bicycle,
the distance 230 may be determined based on factors such as
how far the bicycle can be used for travel, the nature of the
second travel segment 220 (cycle paths, traffic density,
pedestrian density, etc.), and/or a physical condition of the
first passenger 115 to operate the bicycle.

The vehicle 100 is stopped at the intermediate location
215, either by the driver 125 (when the vehicle is operated
by the driver 125) or by the vehicle computer 105 (when the
vehicle is an autonomous vehicle). After stopping at the
intermediate location 215, the driver 125 of the vehicle 100
may advise one or more passengers that they can make use
of the secondary vehicle 140 to travel from the intermediate
location 215 to the trip destination 225. This operation may
be performed, for example, by sending a message to the
smartphone 116 of the first passenger 115. The message may
advise the first passenger 115 to use the application in the
smartphone 116 for using the secondary vehicle 140 to travel
from the intermediate location 215 to the trip destination
225.

The vehicle 100 may continue to travel from the inter-
mediate location 215 to other locations after the first pas-
senger 115 has exited the vehicle 100. When the vehicle 100
is a ride-share vehicle, the other locations may be specified
by other passengers in the vehicle 100. The two-segment
approach described above may be used during travel to one
or more of these other locations.

FIG. 3 shows an exemplary system 300 for providing a
unified transportation service in accordance with an embodi-
ment of the disclosure. The exemplary system 300 includes
the auxiliary operations computer 110, which operates as a
master control element that supervises and executes various
operations in cooperation with the various smartphones and
other devices in the vehicle 100. In another exemplary
system embodiment, the smartphone 126 that is carried by
the driver 125 may be configured as the master control
element, particularly when the vehicle 100 does not include
a computer such as the auxiliary operations computer 110
for performing operations in accordance with the disclosure.

The various communication devices present in the vehicle
100 may interact with each other wirelessly using one or
more of various types of wireless communication formats
and/or by using technologies such as barcode technology
and near-field communication (NFC) technology. Some
exemplary wireless communication formats can include
Bluetooth®, ZigBee®, cellular, Wi-Fi, Wi-Fi direct,
machine-to-machine wireless communication, and man-to-
machine wireless communication.

For example, the smartphone 126 carried by the driver
125 of the vehicle 100 may use Wi-Fi to communicate with
the auxiliary operations computer 110 for transferring infor-
mation in the form of messages, signals, and/or data. The
smartphone 126 may use Bluetooth® for pairing with the
communication tag 127 that is attached to the seat 128 of the
driver 125. The smartphone 126 may use cellular, Wi-Fi, or
Bluetooth® for communicating, and/or pairing, with the
smartphone 116 of the first passenger 115 and/or the smart-
phone 121 of the second passenger 120.

As another example, the smartphone 116 of the first
passenger 115 may use Bluetooth® for pairing with the
communication tag 117 that is attached to the seat 118
occupied by the first passenger 115. The smartphone 116
may also use Bluetooth® to pair with an identification tag of

10

20

30

40

45

8

an assigned secondary vehicle such as, for example, the
identification tag 141 that is attached to the secondary
vehicle 140 or the identification tag 146 that is attached to
the secondary vehicle 145. The smartphone 116 may use
Wi-Fi to communicate with the auxiliary operations com-
puter 110, the communication device 156, and/or the com-
munication device 166.

As yet another example, the communication device 166
may use Bluetooth® to pair with the identification tag 141
that is attached to the secondary vehicle 140 and Wi-Fi to
communicate with the auxiliary operations computer 110.

The auxiliary operations computer 110 may not only
communicate wirelessly with various communication
devices present in the vehicle 100 but may also use a bus 320
to communicate with other devices such as the vehicle
computer 105 and the imaging device 170 that are mounted
in the vehicle 100. The bus 320 can be implemented using
one or more of various wired and/or wireless technologies.
For example, the bus 320 can be a vehicle bus that uses a
controller area network (CAN) bus protocol, a Media Ori-
ented Systems Transport (MOST) bus protocol, and/or a
CAN flexible data (CAN-FD) bus protocol. Some or all
portions of the bus 320 may also be implemented using
wireless technologies such as Bluetooth®, ZigBee®, or
near-field-communications (NFC), cellular, Wi-Fi, Wi-Fi
direct, machine-to-machine communication, and/or man-to-
machine communication to accommodate communications
between various elements of the system 300.

FIG. 4 illustrates some exemplary components that may
be included in a communication device 400 used for per-
forming certain operations in accordance with the disclo-
sure. The communication device 400 can be any of the
various devices described in this disclosure such as, for
example, the smartphone 126 carried by the driver 125, the
smartphone 116 carried by the first passenger 115, or the
smartphone 121 carried by the second passenger 120.

In the exemplary implementation shown in FIG. 4, the
communication device 400 includes a communication sys-
tem 410, a processor 415, and a memory 420. The commu-
nication system 410 can include one or more wireless
transceivers that allow the communication device 400 to
communicate with various other devices in the vehicle 100.

The memory 420, which is one example of a non-
transitory computer-readable medium, may be used to store
an operating system (OS) 435, a database 430, and code
modules such as a unified transportation service module
425. The code modules are provided in the form of com-
puter-executable instructions that can be executed by the
processor 415 for performing various operations in accor-
dance with the disclosure. In an exemplary embodiment, the
unified transportation service module 425 is provided in the
form of an application that may be downloaded into the
communication device 400 from a server computer (not
shown).

The unified transportation service module 425 can be
executed by the processor 415 for performing various opera-
tions in accordance with the disclosure. The operations can
include, for example, determining an estimated time of
travel to the trip destination 225, obtaining traffic data,
identifying passengers by using the smartphones carried by
the passengers, determining trip destinations for multiple
passenger in the vehicle 100, and sending an advice notifi-
cation to the smartphone 126 of the driver 125 to advice the
driver to inform the passengers about the intermediate
location 215 and the use of the secondary vehicles.

The database 430 can be used to store various types of
information such as, for example, information regarding
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assignment of a secondary vehicle, destination information,
and intermediate location information.

FIG. 5 illustrates some exemplary components that may
be included in the auxiliary operations computer 110 for
performing certain operations in accordance with the dis-
closure. Some or all of the components of the communica-
tion device 400, such as the communication system 410 and
the memory 420 can be incorporated into the auxiliary
operations computer 110. These components are identified
in FIG. 5 as the communication system 510 and the memory
525. At least some portions of the communication system
510 can include a Bluetooth® Low Energy Module (BLEM)
for allowing the auxiliary operations computer 110 to com-
municate via Bluetooth® with other devices.

The memory 525, which is another example of a non-
transitory computer-readable medium, may be used to store
an operating system (OS) 540, a database 535, and code
modules such as a unified transportation service module
530. The unified transportation service module 530 that is
contained in the memory 525 can be executed by the
processor 520 for carrying out certain operations that may be
different than those carried out by execution of the unified
transportation service module 425 by the processor 415. For
example, the unified transportation service module 530 can
be executed by the processor 520 for inventory management
of the secondary vehicles and for supervising various opera-
tions associated with the use of the secondary vehicles by
passengers of the vehicle 100.

In an exemplary implementation, the unified transporta-
tion service module 530 is activated only when one or more
passengers are present in the vehicle 100. The unified
transportation service module 530 can be executed for
carrying out various operations in accordance with the
disclosure. The operations can include, for example, man-
aging passenger IDs based on, for example, pairing of the
smartphones carried by the passengers with the communi-
cation tags attached to the seats of the vehicle 100, com-
municating with a remote server computer to update the
server computer of the trip details and other data, determin-
ing an estimated time of travel to the trip destination 225,
obtaining traffic data, identifying passengers by using the
smartphones carried by the passengers, determining trip
destinations for multiple passenger in the vehicle 100, and
send an advice notification to the smartphone 126 of the
driver 125 to advice the driver to inform the passengers
about the intermediate location 215 and the use of the
secondary vehicles.

The auxiliary operations computer 110 may also include
elements such as an image processing system 515 and an
input/output (I/O) system 505. The image processing system
515 may be used to process images received by the auxiliary
operations computer 110 from the imaging device 170. The
input/output (/O) system 505 enables the auxiliary opera-
tions computer 110 to exchange signals with the vehicle
computer 105 for carrying out operations such as stopping
the vehicle 100 at the intermediate location 215, and also for
obtaining location information about the vehicle 100. The
location information may be obtained from a GPS system
that is provided in the auxiliary operations computer 110
and/or is accessible by the auxiliary operations computer
110 via the 1/O system 505.

FIG. 6 shows an exemplary flowchart 600 of a method of
operation of a unified transportation service in accordance
with an embodiment of the disclosure. The flowchart 600
illustrates a sequence of operations that can be implemented
in hardware, software, or a combination thereof. In the
context of software, the operations represent computer-
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executable instructions stored on one or more non-transitory
computer-readable media such as the memory 420 and the
memory 525, which, when executed by one or more pro-
cessors such as the processor 415 and the processor 520
perform the recited operations. More particularly, some or
all of the computer-executable instructions can be embodied
in the form of the unified transportation service module 425
and the unified transportation service module 530 described
herein.

Generally, computer-executable instructions include rou-
tines, programs, objects, components, data structures, and
the like that perform particular functions or implement
particular abstract data types. The order in which the opera-
tions are described is not intended to be construed as a
limitation, and any number of the described operations may
be carried out in a different order, omitted, combined in any
order, and/or carried out in parallel. The various objects that
are included in FIGS. 1 through 5 are used below for
purposes of description. However, it must be understood that
the description is equally applicable to other objects in
various other embodiments. Also, various references made
with respect to the first passenger 115 are equally applicable
to the second passenger 120 and must be understood as such.

At block 605, the auxiliary operations computer 110 may
communicate with and/or pair with one or more communi-
cation devices in the vehicle 100, such as, for example, the
smartphone 126 carried by the driver 125 of the vehicle 100,
the smartphone 116 carried by the first passenger 115, and/or
the smartphone 121 carried by the second passenger 120.
The communication/pairing operation provides information
to the auxiliary operations computer 110 pertaining to the
occupancy of the vehicle, such as whether the driver is
available to drive the vehicle 100 and a head count of the
number of passengers present in the vehicle 100.

The auxiliary operations computer 110 may also commu-
nicate with the imaging device 170 for receiving images of
the storage area 130. These images can be processed by the
auxiliary operations computer 110 for various reasons such
as to maintain an inventory of the secondary vehicles.
Information provided by the inventory may include items
such as the number of secondary vehicles available for use,
the number of secondary vehicles that have been assigned to
one or more passengers of the vehicle 100, the number of
secondary vehicles that have been removed from the vehicle
100, and the number of secondary vehicles that are unavail-
able for use.

At block 610, a passenger of the vehicle 100, such as, for
example, the first passenger 115, may use the application in
the smartphone 116 to enter a request for a ride in the vehicle
100. The ride request may include the trip destination 225.
This information may be communicated from the smart-
phone 116 to the smartphone 126 carried by the driver 125
and/or the auxiliary operations computer 110.

At block 615, the driver 125 starts driving the vehicle 100
towards the trip destination 225. A GPS system provided in
the smartphone 126 carried by the driver 125 and/or in the
auxiliary operations computer 110 may be used to track the
movement of the vehicle 100 along the first travel segment
210 (shown in FIG. 2). The smartphone 126 and/or the
auxiliary operations computer 110 may also obtain traffic
information from various sources such as a server computer
of a traffic monitoring service or via the GPS system. The
traffic information can predict whether a travel delay will
occur as a result of various factors such as traffic density,
traffic congestion, or a traffic accident.

The smartphone 126 and/or the auxiliary operations com-
puter 110 may use this information in conjunction with other
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factors to determine the intermediate location 215. Other
factors can include, for example, information about the
geofence 226 and whether the first passenger 115 has
entered a request into the application for exiting the vehicle
100 at the intermediate location 215. The first passenger 115
may make the request based on his/her personal consider-
ations such as, for example, anxiousness to reach the trip
destination 225 within a certain time period, and/or restless-
ness when the vehicle 100 has stopped for an extended
period of time due to road conditions (traffic congestion,
traffic accident, etc.).

At block 620, a determination is made whether various
factors warrant the vehicle 100 being stopped at the inter-
mediate location 215. The various factors may be based on
parameters such as traffic information, availability of sec-
ondary vehicles, demand for use of the secondary vehicles
by the passengers of the vehicle 100, and a distance between
a current location of the vehicle 100 and the trip destination
225. For example, the auxiliary operations computer 110
may make a determination not to stop at the intermediate
location 215 because of factors such as the distance between
a current location of the vehicle 100 and the trip destination
225 being small (or too far) to inconvenience the passengers
with use of the secondary vehicles; because the traffic
density is not very high; and/or because the travel time to the
trip destination 225 is acceptable to the passengers. In such
cases, the second travel segment 220 may be eliminated and
the vehicle proceeds to the trip destination 225. The sec-
ondary vehicles may be dispensed at the trip destination 225
and used by one or more passengers if so desired. If used, a
travel path traveled by a passenger from the trip destination
225 may be considered as the second travel segment.

The intermediate location 215 may be determined by the
smartphone 126 and/or the auxiliary operations computer
110 at any spot along the travel route between the starting
location 205 and the trip destination 225. In one exemplary
scenario, the traffic density and delay may be low enough
that the vehicle 100 reaches a location that is about one
block away from the trip destination 225. A decision may be
made by the smartphone 126 and/or the auxiliary operations
computer 110 whether this location constitutes the interme-
diate location 215. In another exemplary scenario, the traffic
density and delay may be very high and the vehicle 100 can
only reach a location that is about three blocks away from
the trip destination 225. A decision is made by the smart-
phone 126 and/or the auxiliary operations computer 110 that
this location constitutes the intermediate location 215. In yet
another exemplary scenario, the intermediate location 215
may be a predefined location such as a location that corre-
sponds to the geofence 226. In this scenario, the smartphone
126 and/or the auxiliary operations computer 110 do not use
the various factors such as traffic delays and traffic density
to identify the intermediate location 215.

If at block 620, the smartphone 126 and/or the auxiliary
operations computer 110 determine that the intermediate
location 215 has not yet been reached, the driver 125
continues to drive the vehicle 100 along the first travel
segment 210. On the other hand, if the smartphone 126
and/or the auxiliary operations computer 110 determine that
the intermediate location 215 has been reached, at block
625, a message may be sent by the smartphone 126 and/or
the auxiliary operations computer 110 to the smartphone 116
of the first passenger 115 to indicate that the vehicle 100 is
being stopped at the intermediate location 215. The message
may further provide the first passenger 115 an option to use
one of the secondary vehicles to travel to the trip destination
225.
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At block 630, a determination may be made whether the
first passenger 115 has accepted to use a secondary vehicle.
If the first passenger 115 has turned down the offer for use
of'a secondary vehicle, at block 635, the lack of acceptance
may be noted in one or more devices such as the smartphone
116 carried by the first passenger 115, the smartphone 126
carried by the driver 125, and the auxiliary operations
computer 110. The auxiliary operations computer 110 may
use this information as a part of the inventory operations,
such as, for example, with respect to availability of the
secondary vehicles.

The first passenger 115 may accept the use of a secondary
vehicle, for example, by making his decision known via the
application in the smartphone 116. At block 640, the smart-
phone 126 and/or the auxiliary operations computer 110 may
use the database 535 to verify an availability of a secondary
vehicle and assign one of the secondary vehicles to the first
passenger 115 (for example, the secondary vehicle 140). At
block 645, the first passenger 115 is informed of the assign-
ment via the application in the smartphone 116.

At block 650, the auxiliary operations computer 110 may
execute various operations such as, for example, communi-
cating with the communication device 166 provided on the
dock 155 to inform the communication device 166 that the
secondary vehicle 140 has been assigned to the first pas-
senger 115. The communication device 166 may respond to
the information by ensuring that the secondary vehicle 140
is ready to be removed from the dock 150 and that the
secondary vehicle 140 is ready for use. Checking whether
ready for use may include actions such as verifying that the
batteries of the secondary vehicle 140 are charged, if the
secondary vehicle 140 is a battery-operated vehicle.

At block 655, the auxiliary operations computer 110 may
transmit to the smartphone 116 of the first passenger 115,
information pertaining to the assigning of the secondary
vehicle 140. The information may include a vehicle identi-
fication (ID) of the secondary vehicle 140 (for example in
the form of a digital code) and other information for iden-
tifying the secondary vehicle 140. The secondary vehicle
140 may be identified, for example, by a label or a number
that is printed on a plate attached to the secondary vehicle
140. The first passenger 115 may then move to the storage
area 130 of the vehicle 100 and pair the smartphone 116 with
the identification tag 141 so as to validate the use of the
digital code. Once validated, the first passenger 115 can
remove the secondary vehicle 140 from the dock 150.

At block 660, a determination may be made whether the
first passenger 115 has removed the secondary vehicle 140
from the dock 150 and/or whether the first passenger 115 has
unloaded the secondary vehicle 140 from the vehicle 100. In
one case, this determination may be made by using the
imaging device 170 to capture an image or a video clip of the
storage area 130 and processing the image or video clip in
the auxiliary operations computer 110.

If the first passenger 115 has not removed the secondary
vehicle 140 from the dock 150 and/or not unloaded the
secondary vehicle 140 from the vehicle 100, at block 665,
the application in the smartphone 116 may provide a session
termination message to the first passenger 115, and termi-
nate operations associated with the use of the secondary
vehicle 140.

If the first passenger 115 has removed the secondary
vehicle 140 from the dock 150 and unloaded the secondary
vehicle 140 from the vehicle 100, at block 670, the appli-
cation in the smartphone 116 may provide information to the
first passenger 115 on how to use the secondary vehicle 140
to reach the trip destination 225. This application may be the
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same as the application used to request the ride in the vehicle
100 or can be a different application that is used when
operating the secondary vehicle 140 (a scooter application,
for example). The information provided by this application
can include items such as operating instructions for the
secondary vehicle 140, directions to reach the trip destina-
tion 225, and distance/time information to the trip destina-
tion 225. At block 675, the first passenger 115 may opt to
close the application and use the secondary vehicle 140 to
travel to the trip destination 225.

In the above disclosure, reference has been made to the
accompanying drawings, which form a part hereof, which
illustrate specific implementations in which the present
disclosure may be practiced. It is understood that other
implementations may be utilized, and structural changes
may be made without departing from the scope of the
present disclosure. References in the specification to “one
embodiment,” “an embodiment,” “an example embodi-
ment,” “an exemplary embodiment,” “exemplary implemen-
tation,” etc., indicate that the embodiment or implementa-
tion described may include a particular feature, structure, or
characteristic, but every embodiment or implementation
may not necessarily include the particular feature, structure,
or characteristic. Moreover, such phrases are not necessarily
referring to the same embodiment or implementation. Fur-
ther, when a particular feature, structure, or characteristic is
described in connection with an embodiment or implemen-
tation, one skilled in the art will recognize such feature,
structure, or characteristic in connection with other embodi-
ments or implementations whether or not explicitly
described. For example, various features, aspects, and
actions described above with respect to an autonomous
parking maneuver are applicable to various other autono-
mous maneuvers and must be interpreted accordingly.

Implementations of the systems, apparatuses, devices, and
methods disclosed herein may comprise or utilize one or
more devices that include hardware, such as, for example,
one or more processors and system memory, as discussed
herein. An implementation of the devices, systems, and
methods disclosed herein may communicate over a network.
A “network” is defined as one or more data links that enable
the transport of electronic data between computer systems
and/or modules and/or other electronic devices. When infor-
mation is transferred or provided over a network or another
communications connection (either hardwired, wireless, or
any combination of hardwired or wireless) to a computer, the
computer properly views the connection as a transmission
medium. Transmission media can include a network and/or
data links, which can be used to carry desired program code
means in the form of computer-executable instructions or
data structures and which can be accessed by a general
purpose or special purpose computer. Combinations of the
above should also be included within the scope of non-
transitory computer-readable media.

Computer-executable instructions comprise, for example,
instructions and data which, when executed at a processor,
cause the processor to perform a certain function or group of
functions. The computer-executable instructions may be, for
example, binaries, intermediate format instructions such as
assembly language, or even source code. Although the
subject matter has been described in language specific to
structural features and/or methodological acts, it is to be
understood that the subject matter defined in the appended
claims is not necessarily limited to the described features or
acts described above. Rather, the described features and acts
are disclosed as example forms of implementing the claims.
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A memory device such as the memory 420 or the memory
525, can include any one memory element or a combination
of volatile memory elements (e.g., random access memory
(RAM, such as DRAM, SRAM, SDRAM, etc.)) and non-
volatile memory elements (e.g., ROM, hard drive, tape,
CDROM, etc.). Moreover, the memory device may incor-
porate electronic, magnetic, optical, and/or other types of
storage media. In the context of this document, a “non-
transitory computer-readable medium” can be, for example
but not limited to, an electronic, magnetic, optical, electro-
magnetic, infrared, or semiconductor system, apparatus, or
device. More specific examples (a non-exhaustive list) of the
computer-readable medium would include the following: a
portable computer diskette (magnetic), a random-access
memory (RAM) (electronic), a read-only memory (ROM)
(electronic), an erasable programmable read-only memory
(EPROM, EEPROM, or Flash memory) (electronic), and a
portable compact disc read-only memory (CD ROM) (opti-
cal). Note that the computer-readable medium could even be
paper or another suitable medium upon which the program
is printed, since the program can be electronically captured,
for instance, via optical scanning of the paper or other
medium, then compiled, interpreted or otherwise processed
in a suitable manner if necessary, and then stored in a
computer memory.

Those skilled in the art will appreciate that the present
disclosure may be practiced in network computing environ-
ments with many types of computer system configurations,
including in-dash vehicle computers, personal computers,
desktop computers, laptop computers, message processors,
handheld devices, multi-processor systems, microprocessor-
based or programmable consumer electronics, network PCs,
minicomputers, mainframe computers, mobile telephones,
PDAs, tablets, pagers, routers, switches, various storage
devices, and the like. The disclosure may also be practiced
in distributed system environments where local and remote
computer systems, which are linked (either by hardwired
data links, wireless data links, or by any combination of
hardwired and wireless data links) through a network, both
perform tasks. In a distributed system environment, program
modules may be located in both the local and remote
memory storage devices.

Further, where appropriate, the functions described herein
can be performed in one or more of hardware, software,
firmware, digital components, or analog components. For
example, one or more application specific integrated circuits
(ASICs) can be programmed to carry out one or more of the
systems and procedures described herein. Certain terms are
used throughout the description, and claims refer to particu-
lar system components. As one skilled in the art will
appreciate, components may be referred to by different
names. This document does not intend to distinguish
between components that differ in name, but not function.

At least some embodiments of the present disclosure have
been directed to computer program products comprising
such logic (e.g., in the form of software) stored on any
computer-usable medium. Such software, when executed in
one or more data processing devices, causes a device to
operate as described herein.

While various embodiments of the present disclosure
have been described above, it should be understood that they
have been presented by way of example only, and not
limitation. It will be apparent to persons skilled in the
relevant art that various changes in form and detail can be
made therein without departing from the spirit and scope of
the present disclosure. Thus, the breadth and scope of the
present disclosure should not be limited by any of the
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above-described exemplary embodiments but should be
defined only in accordance with the following claims and
their equivalents. The foregoing description has been pre-
sented for the purposes of illustration and description. It is
not intended to be exhaustive or to limit the present disclo-
sure to the precise form disclosed. Many modifications and
variations are possible in light of the above teaching. Fur-
ther, it should be noted that any or all of the aforementioned
alternate implementations may be used in any combination
desired to form additional hybrid implementations of the
present disclosure. For example, any of the functionality
described with respect to a particular device or component
may be performed by another device or component. Further,
while specific device characteristics have been described,
embodiments of the disclosure may relate to numerous other
device characteristics. Further, although embodiments have
been described in language specific to structural features
and/or methodological acts, it is to be understood that the
disclosure is not necessarily limited to the specific features
or acts described. Rather, the specific features and acts are
disclosed as illustrative forms of implementing the embodi-
ments. Conditional language, such as, among others, “can,”
“could,” “might,” or “may,” unless specifically stated oth-
erwise, or otherwise understood within the context as used,
is generally intended to convey that certain embodiments
could include, while other embodiments may not include,
certain features, elements, and/or steps. Thus, such condi-
tional language is not generally intended to imply that
features, elements, and/or steps are in any way required for
one or more embodiments.

That which is claimed is:

1. A method comprising:

entering, into a first communication device, a trip desti-
nation;

pairing the first communication device with a second
communication device that is located in a primary
vehicle;

detecting, by at least the second communication device,
that the primary vehicle has traveled to an intermediate
location;

determining, by an inventory management system in
communication with the first communication device
and the second communication device, an inventory of
one or more secondary vehicles being transported in the
primary vehicle;

providing, in the first communication device, a message to
indicate an availability of one of the one or more
secondary vehicles that is transported in the primary
vehicle for use to travel from the intermediate location
to the trip destination, wherein the availability of the
one of the one or more secondary vehicles is based on
the inventory of the one or more secondary vehicles
being transported in the primary vehicle;

determining whether an offer to use the one of the one or
more secondary vehicles has been accepted;

removing the one of the one or more secondary vehicles
from the primary vehicle;

determining, via an imaging device, whether the one of
the one or more secondary vehicles has been removed
from the primary vehicle; and,

responsive to the determination of whether the one of the
one or more secondary vehicles has been removed from
the primary vehicle, updating, by the inventory man-
agement system, the inventory of the one or more
secondary vehicles being transported in the primary
vehicle.
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2. The method of claim 1, wherein the message is pro-
vided in response to a condition that provides a motivation
to use the one of the one or more secondary vehicles to travel
from the intermediate location to the trip destination.

3. The method of claim 2, wherein the condition that
provides the motivation is one of a traffic congestion, a
traffic accident, the trip destination being located in a
no-vehicle zone, or a request made by a passenger of the
primary vehicle.

4. The method of claim 3, wherein the first communica-
tion device is a first smartphone carried by a passenger of the
primary vehicle, and the second communication device is
one of a second smartphone carried by a driver of the
primary vehicle or a computer mounted in the primary
vehicle, the method further comprising:

determining whether the offer to use the one of the one or

more secondary vehicles has been accepted by the
passenger of the primary vehicle;

responsive to the determination that the offer to use the

one of the one or more secondary vehicles has been
accepted by the passenger of the primary vehicle,
assigning the one of the one or more secondary vehicles
to the passenger of the primary vehicle;

pairing the first smartphone with an identification tag

attached to the one of the one or more secondary
vehicles, wherein the identification tag comprises a bar
code or an NFC tag; and

determining that the one of the one or more secondary

vehicles has been removed from the primary vehicle at
the intermediate location.

5. The method of claim 1, wherein the intermediate
location is located at a predefined distance from the trip
destination.

6. The method of claim 5, wherein the predefined distance
is defined at least in part based on a capability of the one of
the one or more secondary vehicles to transport a passenger
of the primary vehicle from the intermediate location to the
trip destination and a capability of the passenger of the
primary vehicle to operate the secondary vehicle.

7. A method comprising:

transporting, in a primary vehicle, one or more secondary

vehicles comprising a first secondary vehicle;

determining a condition that provides a motivation for a

first passenger of the primary vehicle to use the first
secondary vehicle to travel from an intermediate loca-
tion to a trip destination;

determining, by an inventory management system in

communication with a first communication device of
the first passenger, an inventory of the one or more
secondary vehicles being transported in the primary
vehicle;

providing, in the first communication device, a first mes-

sage to indicate an availability of the first secondary
vehicle for use by the first passenger to travel from the
intermediate location to the trip destination, wherein
the availability of the first secondary vehicle is based
on the inventory of the one or more secondary vehicles
being transported in the primary vehicle;

determining whether an offer to use the first secondary

vehicle has been accepted;

removing the first secondary vehicle from the primary

vehicle;

determining, via an imaging device, whether the first

secondary vehicle has been removed from the primary
vehicle; and,

responsive to the determination of whether the first sec-

ondary vehicles has been removed from the primary
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vehicle, updating, by the inventory management sys-
tem, the inventory of the one or more secondary
vehicles being transported in the primary vehicle.

8. The method of claim 7, wherein the condition that
provides the motivation is one of a traffic congestion, a
traffic accident, or the trip destination being located in a
no-vehicle zone.

9. The method of claim 8, wherein the first communica-
tion device is a first smartphone carried by the first passen-
ger, wherein the first message is displayed on the first
smartphone, and wherein the method further comprises:

entering, by the first passenger of the primary vehicle, into

an application that is provided in the first smartphone,
a request to travel in the primary vehicle to the trip
destination; and

automatically providing, in the first smartphone, when the

primary vehicle reaches the intermediate location, the
first message to indicate the availability of the first
secondary vehicle for use by the first passenger to
travel from the intermediate location to the trip desti-
nation.

10. The method of claim 9, further comprising:

determining that the first passenger has one of accepted

the offer to use the first secondary vehicle or declined
the offer to use the first secondary vehicle.

11. The method of claim 10, wherein the intermediate
location is located at a predefined distance from the trip
destination, the predefined distance defined at least in part
based on a capability of the first secondary vehicle to
transport the first passenger from the intermediate location
to the trip destination and a capability of the passenger of the
primary vehicle to operate the secondary vehicle.

12. The method of claim 8, wherein the one or more
secondary vehicles further comprise a second secondary
vehicle, the method further comprising:

transporting, in the primary vehicle, the second secondary

vehicle; and

providing, in a second communication device of a second

passenger of the primary vehicle, a second message to
indicate an availability of the second secondary vehicle
for use by the second passenger to travel from the
intermediate location to the trip destination.

13. The method of claim 12, wherein the first communi-
cation device is a first smartphone carried by the first
passenger and the second communication device is a second
smartphone carried by the second passenger, and wherein
the first message is displayed on the first smartphone carried
by the first passenger and the second message is displayed
on the second smartphone carried by the second passenger.

14. The method of claim 13, further comprising:

determining whether the offer to use the first secondary

vehicle has been accepted by the first passenger of the
primary vehicle;

responsive to the determination that the offer to use the

first secondary vehicle has been accepted by the first
passenger of the primary vehicle, assigning the first
secondary vehicle to the first passenger;

pairing the first smartphone with a first identification tag

attached to the first secondary vehicle, wherein the first
identification tag comprises a first bar code or a first
NFC tag;

assigning the second secondary vehicle to the second

passenger; and

pairing the second smartphone with a second identifica-

tion tag attached to the second secondary vehicle,
wherein the second identification tag comprises a sec-
ond bar code or a second NFC tag.
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15. A communication device comprising:

a memory that stores computer-executable instructions;

and

a processor configured to access the memory and execute

the computer-executable instructions to at least:

receive a travel request for transportation to a trip
destination in a primary vehicle;

determine, by an inventory management system in
communication with the communication device, an
inventory of one or more secondary vehicles being
transported in the primary vehicle;

determine a condition that provides a motivation to use
one of the one or more secondary vehicles being
transported in the primary vehicle to travel from an
intermediate location to the trip destination;

display a message on a display screen of the commu-
nication device, the message indicating an availabil-
ity of the one of the one or more secondary vehicles
for use to travel from the intermediate location to the
trip destination, wherein the availability of the one of
the one or more secondary vehicles is based on the
inventory of the one or more secondary vehicles
being transported in the primary vehicle;

determine whether an offer to use the one of the one or
more secondary vehicles has been accepted;

send a command to one or more vehicle devices of the
one of the one or more secondary vehicles and/or the
primary vehicle to configure the one of the one or
more secondary vehicles for removal from the pri-
mary vehicle;

determine, via an imaging device, whether the one of
the one or more secondary vehicles has been
removed from the primary vehicle; and,

responsive to the determination of whether the one of
the one or more secondary vehicles has been
removed from the primary vehicle, update, via the
inventory management system, the inventory of the
one or more secondary vehicles being transported in
the primary vehicle.

16. The communication device of claim 15, wherein the
communication device is a smartphone, and wherein the
condition that provides the motivation is one of a traffic
congestion, a traffic accident, or the trip destination being
located in a no-vehicle zone.

17. The communication device of claim 16, wherein the
one of the one or more secondary vehicles is a personal
transportation vehicle, and wherein an identification tag is
attached to the personal transportation vehicle, and wherein
the identification tag comprises a bar code or an NFC tag.

18. The communication device of claim 17, wherein the
processor is further configured to access the memory and
execute the computer-executable instructions to at least:

determine whether the offer to use the one of the one or

more secondary vehicles has been accepted by a pas-
senger of the primary vehicle;

responsive to the determination that the offer to use the

one of the one or more secondary vehicles has been
accepted by the passenger of the primary vehicle,
assign the personal transportation vehicle to the pas-
senger of the primary vehicle; and

pair the smartphone with the identification tag attached to

the personal transportation vehicle.

19. The communication device of claim 18, wherein the
intermediate location is located at a predefined distance from
the trip destination, the predefined distance defined at least
in part based on a capability of the personal transportation
vehicle to transport the passenger from the intermediate
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location to the trip destination and a capability of the
passenger of the primary vehicle to operate the secondary
vehicle.

20. The communication device of claim 18, wherein the
one of the one or more secondary vehicles is stored in a dock 5
comprising an LED configured to provide a visual indication
of'one or more parameters associated with the one of the one
or more secondary vehicles.
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