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IDENTIFYING MATCHED REQUESTORS AND PROVIDERS

FIELD
This disclosure relates to ride sharing and more particularly to identifying matched requestors

and providers in a ride sharing system.

BACKGROUND

Traditionally, people have requested and received services at fixed locations from
specific service providers. For example, various services were fulfilled by making a delivery to
a user at a home or work location. Many services can now be accessed through mobile computing
devices and fulfilled at arbitrary locations, often by service providers that are activated on
demand. Such on-demand service offerings are convenient for users, who do not have to be at
fixed locations to receive the services. Additionally, on-demand service matching systems may
select and provide requests to service providers based the location and status of service providers
near a request location. Accordingly, on-demand matching systems may monitor system
resources and control efficient resource allocation based on demand-matching between
requestors and providers distributed through a geographic area. However, as the services have
become more prevalent, and more users are interacting with such services, it can be difficult to
identify which service provider is associated with a requestor at a request location. This leads to
inefficient resource allocation as the misidentification of service providers and requestors at a
request location leads to canceled and duplicated requests as well as mistaken matches between

requestors and providers at a request location.

SUMMARY
In one embodiment, there is provided a method involving sending, by a dynamic
transportation matching system, a first transport request to a provider computing device of a first
provider vehicle, the first transport request comprising a first request location associated with a
requestor computing device. The method further involves determining, by the dynamic

transportation matching system, a first estimated arrival time for the first provider vehicle arriving
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at the first request location. The method further involves identifying, by the dynamic
transportation matching system, a second transport request for a second provider vehicle, the
second transport request involving a second request location. The method further involves
determining, by the dynamic transportation matching system, a first pickup corresponding to the
first transport request conflicts with a second pickup corresponding to the second transport
request based on the second request location located within a distance threshold of the first
request location and a second estimated arrival time for the second provider vehicle arriving at
the second request location within a time threshold of the first estimated arrival time for the first
provider vehicle. The method further involves assigning, by the dynamic transportation matching
system, an identification element to a requestor and the first provider vehicle from one or more
available identification elements based on the first pickup conflicting with the second pickup.
The method further involves sending the identification element to the requestor computing device
and the provider computing device, the identification element enabling a presentation of a visual
indicator corresponding to the identification element via a user interface of the requestor
computing device and via a display of a provider communication device associated with the
provider computing device.

In another embodiment, there is provided a system. The system includes at least one
processor, and at least one non-transitory computer readable storage medium storing instructions
that, when executed by the at least one processor, cause the system to: send a first transport
request to a provider computing device of a first provider vehicle, the first transport request
comprising a first request location associated with a requestor computing device. The system is
further caused to determine a first estimated arrival time for the first provider vehicle arriving at
the first request location and to identify a second transport request for a second provider vehicle,
the second transport request comprising a second request location. The system is further caused
to determine a first pickup corresponding to the first transport request conflicts with a second
pickup corresponding to the second transport request based on the second request location located
within a distance threshold of the first request location and a second estimated arrival time for
the second provider vehicle arriving at the second request location within a time threshold of the

first estimated arrival time for the first provider vehicle. The system is further caused to assign
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an identification element to a requestor and the first provider vehicle from one or more available
identification elements based on the first pickup conflicting with the second pickup. The system
is further caused to send the identification element to the requestor computing device and the
provider computing device, the identification element enabling a presentation of a visual
indicator corresponding to the identification element via a user interface of the requestor
computing device and via a display of a provider communication device associated with the
provider computing device.

In another embodiment, there is provided a non-transitory computer readable medium
storing instructions thereon that, when executed by at least one processor, cause a system to: send
a first transport request to a provider computing device of a first provider vehicle, the first
transport request comprising a first request location associated with a requestor computing
device. The system is further caused to determine a first estimated arrival time for the first
provider vehicle arriving at the first request location, and to identify a second transport request
for a second provider vehicle, the second transport request comprising a second request location.
The system is further caused to determine a first pickup corresponding to the first transport
request conflicts with a second pickup corresponding to the second transport request based on the
second request location located within a distance threshold of the first request location and a
second estimated arrival time for the second provider vehicle arriving at the second request
location within a time threshold of the first estimated arrival time for the first provider vehicle.
The system is further caused to assign an identification element to a requestor and the first
provider vehicle from one or more available identification elements based on the first pickup
conflicting with the second pickup. The system is further caused to send the identification
element to the requestor computing device and the provider computing device, the identification
element enabling a presentation of a visual indicator corresponding to the identification element
via a user interface of the requestor computing device and via a display of a provider
communication device associated with the provider computing device.

In another embodiment, there is provided a computer readable medium storing
instructions readable by at least one processor, for causing the at least one processor to execute

the method above.
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In another embodiment, there is provided a ride sharing system comprising at least one
processor and the computer readable medium described above, wherein the at least one processor
and computer readable medium are configured to cause the at least one processor to execute the

method described above.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments in accordance with the present disclosure will be described with
reference to the drawings, in which:

FIG. 1 illustrates an example of an environment including multiple requestors and
multiple providers at a pick-up location;

FIG. 2 illustrates an example of a ride matching system including a matched provider
and requestor, in accordance with an embodiment of the present techniques;

FIG. 3 illustrates an example block diagram of a ride matching system, in accordance
with an embodiment of the present techniques;

FIG. 4 illustrates an example block diagram of a requestor computing device
communicating with a ride matching system, in accordance with an embodiment of the present

techniques;
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FIG. 5 illustrates an example block diagram of a provider computing device
communicating with a ride matching system and a provider communication device, in
accordance with an embodiment of the present techniques;

FIGS. 6A-6C illustrate different viewpoints of an exemplary provider
communication device, in accordance with an embodiment of the present techniques;

FIG. 6D illustrates an exemplary computing device, in accordance with an
embodiment of the present techniques;

FIGS. 7A and 7B illustrate an exemplary provider communication device showing
different colors designs on a front display of the provider communication device, in
accordance with an embodiment of the present techniques;

FIGS. 8A and 8B illustrate an exemplary provider communication device showing
different pattern on a front display of the provider communication device, in accordance with
an embodiment of the present techniques;

FIG. 9 illustrates a diagram of multiple matched providers having pick-up locations
that are within a distance threshold of a requestor pick-up location, in accordance with an
embodiment of the present techniques;

FIG. 10 illustrates an example of an environment including multiple requestors and
multiple providers at a pick-up location, in accordance with an embodiment of the present
techniques;

FIG. 11 illustrates an example of an environment from the view point of a provider
at a pick-up location, in accordance with an embodiment of the present techniques;

FIG. 12 illustrates an exemplary flow diagram of a method for identifying matched
providers and requestors at a pick-up location, in accordance with embodiments of the
present techniques;

FIG. 13 illustrates an exemplary flow diagram of a method for presenting graphics
associated with an identification element, in accordance with an embodiment of the present
techniques;

FIG. 14 illustrates an example requestor/provider management environment, in
accordance with various embodiments;

FIG. 15 illustrates an example data collection and application management system,

in accordance with various embodiments;
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FIGS. 16A-16C illustrates an example provider communication device in
accordance with various embodiments; and

FIG. 17 illustrates an example computer system, in accordance with various
embodiments.

DETAILED DESCRIPTION

In the following description, various embodiments will be described. For purposes
of explanation, specific configurations and details are set forth in order to provide a thorough
understanding of the embodiments. However, it will also be apparent to one skilled in the art
that the embodiments may be practiced without the specific details. Furthermore, well-
known features may be omitted or simplified in order not to obscure the embodiment being
described.

On-demand services that are accessed through mobile devices are becoming more
prevalent. However, due to the distributed nature of unknown providers and requestors being
matched by an on-demand matching system, it can be difficult for providers and requestors to
identify one another at the point of service. This leads to misidentification and mismatching
of providers and requestors at the point of service. For example, multiple requestors may
request services in the same area and may have trouble identifying whether a service provider
is associated with their request or another request. Similarly, it can be difficult for a provider
to identify which of multiple requestors is associated with a request. The mismatching of
providers and requestors leads to increased data processing and system communications as
requestors cancel requests, place new requests, and require account corrections.
Furthermore, mismatched requestors and providers also lead to fraud and safety problems as
mismatched requestors may obtain goods and services without paying and the safety features
of the system rely on the correct identification and matching of requestors and providers.

For example, traditionally in ride matching environments that allow drivers and
riders to be matched through a mobile application on their smart phones, it can be difficult to
verify a driver or rider before they are in the car. Once a rider is in the car, some drivers
forget to ask for identification or are unable to communicate clearly with the rider and can
mistakenly provide a ride to someone who they are not matched with. This can lead to
people who did not request a ride or who matched with a different driver getting a ride

somewhere they did not mean to go or getting a free ride on someone else’s account.
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Further, the actual matched rider may cancel their ride request and request a new ride which
can lead to increased system resources usage as more requests are required to fulfill the same
rider demand. This can also lead to congestion in pick-up locations as drivers that matched
with riders are left waiting for riders that have left in other cars. Further, once a match is
made, providers are not shown other potential ride requests which can lead to unintentional
shortages of drivers in certain areas, longer wait times, and lower satisfaction with the ride
matching service. This can be particularly troublesome at concerts and other high traffic
events where many people may desire a pick-up in the same area at around the same time. In
such areas, pick-up locations can be very congested and it can be very difficult for a rider to
identify which car has arrived to pick them up. Riders can get into the wrong cars and get
rides that are charged to different accounts and/or may have their ride taken by a different
event-goer.

Embodiments provide techniques, including systems and methods, for identifying
and validating matched requestors and providers. For example, embodiments allow the use
of clear and simple graphics associated with different identification elements that are unique
for a matched requestor and provider near a request location to allow the providers and
requestors to quickly, easily, and accurately validate one another’s identities prior to a
service being provided. Further, in some embodiments, graphics associated with an
identification element may be presented on a provider communication device to clearly
display the graphics associated with the identification element to any and all requestors in an
area so that the requestors may easily identify whether they match a provider and find their
matched provider. Additionally, embodiments provide efficient methods for ensuring that
conflicting identification elements are not provided to multiple matched providers and
requestors for a region and use real-time navigation and traffic information, among other
data, to manage large numbers of requests and ensure that easily identifiable and non-
conflicting graphics associated with different identification elements are presented to riders,
even when in a highly congested area with many requestors requesting pick-ups in a similar
area. For example, embodiments allow more combinations of identification elements to be
used for heavily congested areas by using both request location and pick-up time to identity
those identification elements that are already being used for a particular pick-up location.

Accordingly, embodiments require fewer unique identification elements to be designed,
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displayed, and recognized while still allowing for unique identification of matches in
congested request locations. Thus, embodiments allow for more efficient use of data
processing resources and minimize the amount of required memory associated with a variety
of identification elements. Moreover, embodiments provide more consistent user interfaces
for the ride matching service by limiting the necessary number of identification elements
associated with the ride matching service. Additionally, by providing an efficient mechanism
to authenticate and validate matched requestors and providers, embodiments minimize
system communications and data processing loads due to unnecessary canceled ride requests
and the issuance of new ride requests as well as the lost downtime due to stranded providers
whose riders left with mismatched providers.

FIG. 1 illustrates an example of an environment 100 including multiple requestors
110A-110C and multiple providers 140A-140B at a pick-up location. Each requestor 110A-
110C may have a requestor computing device 120A-120C and each provider 140A-140B
may have a provider computing device 150A-150B. The requestor computing device may be
used to request services (e.g., a ride or transportation, a delivery, etc.) that may be provided
by the providers. The provider computing device may be used to contact available providers
and match a request with an available provider. However, it may be difficult for the
requestors to identify which provider is matched with their request. For example, where the
requestor is asking for a ride, multiple requestors may enter the same or nearly the same
pick-up locations for a ride around the same time. As such, multiple providers may arrive at
a pick-up location around the same time to find multiple requestors waiting for their matched
provider. It may be difficult to identify which requestor is matched with which provider.
Accordingly, the wrong requestor may obtain a ride and/or may obtain goods or other
services from the wrong provider.

In some cases, provider information may be sent to the requestor in order to assist
requestors in identifying the correctly matched provider. For example, provider information
including provider name, a picture of the provider, a type and/or make of a provider vehicle,
a picture of the provider vehicle, a license plate identifier, etc., may be sent to a requestor
once the request is matched with a provider. Similarly, providers may be sent request
information including a requestor name, picture, demographic information, and/or other

information in order to identify the matched requestor. However, the identification
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information may be difficult to verify in high traffic areas, busy pick-up areas, low light
environments (e.g., at night or in a parking structure), and/or for those in a hurry. Provider
and requestor information may require a detailed analysis to identify whether the correctly
matched requestor and/or provider is obtaining the service. Further, the process of verifying
the information may be perceived as suspicious or threatening and may be off-putting for
both requestors and providers. Accordingly, this can be time consuming, cause delay, and
negatively affect the overall interaction experience of the provider and/or the requestor.

FIG. 2 illustrates an example of a ride matching system 130 including a matched
provider 140C and requestor 110C, in accordance with an embodiment of the present
techniques. The ride matching system 130 may be configured to communicate with both the
requestor computing device 120C and the provider computing device 150C. The provider
computing device 150C may be configured to communicate with a provider communication
device 160C configured to easily and efficiently display identification information to the
requestor 110C. The requestor 110C may use a ride matching requestor application on a
requestor computing device 120C to request a ride at a specified pick-up location. The
request may be sent over a communication network 170 to the ride matching system 130.
The ride request may include transport request information that may include, for example, a
request location, an identifier associated with the requestor and/or the requestor computing
device, user information associated with the request, a location of the requestor computing
device, a request time (e.g., a scheduled ride may have a future time for the request to be
fulfilled or an “instant/current” time for transportation as soon as possible), and/or any other
relevant information to matching transport requests with transport providers as described
herein. The request location may include, for example, a current location, a future location, a
“best fit/predictive” location, a curb segment, or any other suitable information for indicating
a location for a requestor to be found at the current time or in the future. In some
embodiments, the transport request may further include other request related information
including, for example, requestor transport preferences (e.g., highway vs. side-streets,
temperature, music preference (link to 34 party music provider profile, etc.), personalized
pattern/color to display on provider communication device, etc.) and requestor transport
restrictions (e.g., pet friendly, child seat, wheelchair accessible, etc.). Additionally, the ride

request may not be based on actions of the user such that a request may be generated without



10

15

20

25

30

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-7

the user specifically interacting with the application. For example, the requestor application
may be operating in the background of the requestor computing device and may send a
request based on behavior of the requestor without the requestor specifically asking for a
request (e.g., based on a calendar, itinerary, and/or other behavior or information about the
requestor).

The ride matching system (also referred to as a “dynamic transport matching
system”) 130 may identify available providers that are registered with the ride matching
system 130 through an application on their provider communication device 150C. The ride
matching system 130 may send the ride request to a provider communication device 150C
and the provider 140C may accept the ride request through the provider communication
device 150C. Additionally and/or alternatively, in some embodiments, the provider may be
predictively and/or automatically matched with a request such that the provider may not
explicitly accept the request. For instance, the provider may enter a mode where the provider
agrees to accept all requests that are sent to the provider without the ability to decline and/or
review requests before accepting. In either case, the provider computing device may return
information indicative of a match indicating that the provider received the transport request.
For example, the information indicative of a match may include a provider accept indicator
(e.g., a flag) that indicates the provider received and accepts the indicator or could include a
variety of different information. For example, the information indicative of a match may
include location information, other route information for other passengers in the vehicle, a
schedule for the driver providing information regarding future availability (e.g., when they
are going to go offline), diagnostics associated with the car (e.g., gas level, battery level,
engine status, etc.), and/or any other suitable information.

The provider 140C and the requestor 110C may be matched and both parties may
receive an identification element corresponding to a color, pattern, image, and/or pattern of
colors to be presented on a display of the corresponding computing device. Identification
elements may also include additional or other types of multimedia elements such as sounds,
audio/visual presentations, holograms, augmented reality presentations, etc. Accordingly, in
some embodiments, the requestor and provider may be matched using sounds, tones, and/or
vibration patterns that are sent to each of the computing devices. For example, the

identification element may be associated with an audio signal including any variety of sounds
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or tones that may be used to validate the identity and provide feedback regarding how far the
provider and requestor are from one another. The patterns can be matched (e.g., matching
tones or sounds between both devices) and/or the identification elements can be used to
indicate proximity of the other corresponding device. For example, in some embodiments,
the identification element may be used to play audio on the provider computing device and
the requestor computing device where the volume, pitch, and/or rate of play of the audio on
each of the provider computing device and the requestor computing device increases as the
provider computing device approaches the requestor computing device. Similarly, in some
embodiments, vibration or other haptic feedback may be associated with the identification
element to provide proximity feedback on the corresponding devices. As such, as the devices
get closer, the vibration can increase in magnitude, duration, and/or intensity to alert the user
of the proximity of the corresponding party. Thus, the provider communication device 150C
and the requestor computing device 120C may display the same colors, patterns, images, as
well as play the same audio or vibrate in a similar manner, or provide any other identification
information that can quickly and easily be identified and validated as a match. In some
embodiments, the provider computing device 150C may pass the identification element to a
provider communication device 160C that is configured to present the corresponding color,
pattern, pattern of colors, and/or image on a large display that can easily be seen outside the
provider’s vehicle. The large display of the provider communication device 160C allows a
requestor 110C to easily identify and match the color, pattern, pattern of colors, images,
and/or other visibly identifiable information of the identification element to the
corresponding identification element presented on the display 123C of the requestor
computing device 120C. Similarly, the provider 140C may quickly and easily compare the
identification element being displayed on the requestor computing device 120C to verify the
identity of the requestor. Moreover, in some embodiments, the provider computing device
may pass the identification element to one or more other displays and/or devices that may be
located in a vehicle (e.g., seat displays, in-vehicle displays, user computing devices located
within the vehicle, etc.) to display the graphics associated with the identification element.
FIG. 3 illustrates an example block diagram 300 of a ride matching system 130, in
accordance with an embodiment of the present techniques. As described above, the ride

matching system 130 may identity and facilitate request matching from requestors 110
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associated with requestor computing devices 120 with available providers 140 associated
with provider computing devices 150. The ride matching system 130 may include a
requestor interface 131, a provider interface 132, a ride matching module 133, a conflicting
ride identification module 134, and an identification element selection module 135. The ride
matching system 130 may also include a requestor information data store 136A, a provider
information data store 136B, a matched rides data store 136C, a mapping data store 136D, a
navigation data store 136E, and an identification elements data store 136F which may be
used by any of the modules of the ride matching system 130 to obtain information in order to
perform the functionality of the corresponding module. The ride matching system 130 may
be configured to communicate with a plurality of requestor computing devices 120 and a
plurality of provider computing devices 150. Although the ride matching system 130 is
shown in a single system, the ride matching system 130 may be hosted on multiple server
computers and/or distributed across multiple systems. Additionally, the modules may be
performed by any number of different computers and/or systems. Thus, the modules may be
separated into multiple services and/or over multiple different systems to perform the
functionality described herein.

Although embodiments may be described in reference to ride requests, any number
of different services may be provided through similar requests and matching functionality.
Accordingly, embodiments are not limited to the matching of ride requests and one of
ordinary skill would recognize that embodiments could be implemented for any number of
different services that have requestors and providers being matched through a network of
connected computing devices.

The requestor interface 131 may include any software and/or hardware components
configured to send and receive communications and/or other information between the ride
matching system 130 and a plurality of requestor computing devices 120. The requestor
interface 131 may be configured to facilitate communication between the ride matching
system 130 and the requestor application 121 operating on each of a plurality of requestor
computing devices 120. The requestor interface 131 may be configured to periodically
receive ride requests, location information, a request location (also referred to as a “pick-up”
location), requestor status information, and/or any other relevant information from the

requestor computing device 120 when the requestor application 121 is active on the requestor



10

15

20

25

30

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-10

computing device 120. The ride request may include a requestor identifier, location
information for the requestor computing device 120, a pick-up location for the ride request,
one or more destination locations, a pick-up time, and/or any other suitable information
associated with providing a service to a requestor. The ride request may be sent in a single
message or may include a series of messages. The ride matching module 133 may receive
the ride request and update a ride requests data store 136C with the ride request information.

Additionally, the requestor interface 131 may be configured to send ride match
messages, provider location information, provider information, travel routes, pick-up
estimates, traffic information, requestor updates/notifications, and/or any other relevant
information to the requestor application 121 of the requestor computing device 120. The
requestor interface 131 may update a requestor information data store 136A with requestor
information received and/or sent to the requestor, a status of the requestor, a requestor
location, and/or any other relevant information.

A requestor computing device 120 may include any computing device that is
configured to communicate with a ride matching system 130 and/or provider computing
device 150 over one or more communication networks 170. The requestor computing device
120 may comprise a processor, a computer-readable memory, and communication hardware
and/or software to allow the requestor computing device 120 to communicate over one or
more communication networks 170. For example, a requestor computing device 120 may
include a mobile phone, a tablet, a smart watch, a laptop computer, a desktop computer,
and/or any other suitable device having a processor, memory, and communication hardware.
In some embodiments, the requestor computing device 120 may include a requestor
application 121 that is configured to manage communications with the ride matching system
130 and interface with the user of the requestor computing device 120. The requestor
application 121 may allow a user to request a ride, monitor the status of a matched ride, pay
for a ride, monitor past rides, perform any other requestor-oriented services related to the ride
matching system 130, and/or obtain any other requestor-oriented information from the ride
matching system 130. The requestor computing device 120 and the requestor application 121
will be discussed in further detail in reference to FIG. 4.

The provider interface 132 may include any software and/or hardware configured to

send and receive communications and/or other information between the ride matching system
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130 and a plurality of provider computing devices. The provider interface 132 may be
configured to periodically receive location information, provider status information, and/or
any other relevant information from the provider computing device 150 when the provider
application 151 is active on the provider computing device 150. Additionally, the provider
interface 132 may be configured to send ride requests, requestor location information, pick-
up locations, travel routes, pick-up estimates, traffic information, provider
updates/notifications, and/or any other relevant information to the provider application 151 of
the provider computing device 150. The provider interface 132 may update a provider
information data store 136B with provider information received and/or sent to the provider, a
status of the provider, a provider location, and/or any other relevant information.

A provider computing device 150 may include any computing device that is
configured to communicate with a ride matching system 130 and/or provider computing
device 150 over one or more communication networks 170. The provider computing device
150 may comprise a processor, a computer-readable memory, and communication hardware
and/or software to allow the provider computing device 150 to communicate over one or
more communication networks 170. For example, a provider computing device 150 may
include a mobile phone, a tablet, a smart watch, a laptop computer, a desktop computer,
and/or any other suitable device having a processor, memory, and communication hardware.
In some embodiments, the provider computing device 150 may include a provider
application 151 that is configured to manage communications with the ride matching system
130 and interface with the user of the provider computing device 150. The provider
application 151 may allow a user to accept a ride request, monitor the status of a matched
ride, obtain directions or a mapped route for a matched ride, pay for a ride, monitor past
rides, perform any other provider-oriented services related to the ride matching system 130,
and/or obtain any other provider-oriented information from the ride matching system 130.
The provider computing device 150 and the provider application 151 will be discussed in
further detail in reference to FIG. 5.

The ride matching module 133 may include a software module that is configured to
process ride requests, ride responses, and other communications between requestors and
providers of the ride matching system 130 to match a requestor and a provider for a requested

service. For example, the ride matching module 133 may be configured to identify available
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providers for a ride request from a requestor by identifying a geographic region associated
with the pick-up location and may search a provider information data store 136B to identify
available providers within a predetermined distance of the pick-up location and/or the
geographic region. The ride matching module 133 may provide the ride request to the
provider interface 132 with the provider contact information or provider identifier so that the
ride request may be sent to one or more available providers.

The ride matching module 133 may send the ride request and/or the information
from the ride request to one or more of the available providers to determine whether the
available providers are interested in accepting the ride request. The one or more available
providers may receive the ride request through the provider application 151 of the provider
computing device 150, may evaluate the request, and may accept or deny the request by
providing an input through the provider application 151. A ride response message may be
sent to the ride matching system 130 indicating whether a ride was accepted and including a
provider identifier, a location of the provider, and/or any other suitable information to allow
the ride matching system 130 to process the response. Alternatively, the provider may ignore
the request and after a predetermined period of time, the request may be considered denied
and a corresponding ride response message may be sent to the ride matching system 130. In
some embodiments, no response may be sent unless a ride request is accepted and the ride
will be assumed to be denied unless a response is received from the provider.

The ride matching module 133 may receive the ride response, evaluate whether the
provider accepted or declined the request, and may either find additional available providers
for the request (if declined) or determine the ride request has been accepted and send
matched ride information to the requestor computing device 120 and the provider computing
device 150. The matched ride information may include provider information, requestor
information, the pick-up location, the current location of the provider, the current location of
the requestor, an estimated time of arrival for the provider, and/or any other suitable
information to allow the requestor and the provider to complete the requested service. The
ride matching module 133 may update the matched rides data store 136E with the
corresponding matched ride information for the matched ride.

The conflicting ride identification module 134 may include a software module that

is configured to determine whether two or more matched rides may have conflicting pick-
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ups. For example, the conflicting pick-up determination module may be configured to
identify whether two or more matched rides have a same or similar pick-up location and
whether the potentially conflicting matched rides have similar arrival times. For example,
the ride matching module 133 may send a request to the conflicting ride identification
module 134 in response to a matched ride. The conflicting ride identification module 134
may receive a pick-up location associated with a matched ride from the ride matching
module 133 and may identify locations that are within a distance threshold of the pick-up
location. For example, the conflicting ride identification module 134 may search a mapping
data store 136D for all available pick-up locations within a distance threshold of the pick-up
location. For instance, the mapping data store 136D may include a plurality of available
pick-up locations for a city, region, area, neighborhood, and/or any other service area served
by the ride matching system 130. The distance threshold may include any suitable metric for
measuring a distance within the mapping data store 136D. For example, the distance
threshold may include a distance measurement (e.g., 10 yards, 25 feet, 50 yards, etc.), a
context-specific measurement (e.g., a half-block, a block, a street, etc.), or any other possible
distance-based constraint. The mapping data store 136D may be organized such that pick-up
locations are related by distance to one another such that the conflicting ride identification
module 134 is capable of searching for all pick-up locations within a half block, 50 yards,
and/or any other suitable measurement from a provided address. The pick-up locations
stored within the mapping data store 136D may be based on postal maps, previously
requested request locations, and/or through any other suitable method to identify those
potential pick-up locations within a city or region.

Once the conflicting ride identification module 134 obtains a list of potential pick-
up locations, the conflicting ride identification module 134 searches a matched ride data store
136C for any currently pending matched rides that have matching pick-up locations to the list
of potential pick-up locations. The matched ride data store 136C may include ride
information including a pick-up location, ride request time, requestor location, provider
location, and/or any other suitable information associated with any pending matched rides
through the ride matching system 130. Accordingly, the conflicting ride identification

module 134 may search the currently pending matched rides for any conflicting matched
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rides with pick-up locations similar or the same as the current pick-up location of the
matched ride.

If one or more potentially conflicting matched rides are found, the conflicting ride
identification module 134 may identify whether any of the one or more potentially
conflicting matched rides are likely to conflict with the pick-up of the matched ride.
Accordingly, the conflicting ride identification module 134 may determine whether any of
the potentially conflicting matched rides are going to arrive at the pick-up location around the
same time as the matched ride. The conflicting ride identification module 134 may obtain
matched ride information for the potentially conflicting matched rides and may obtain and/or
generate estimated arrival times at their respective pick-up locations for each of the
potentially conflicting matched rides. In some embodiments, the conflicting ride
identification module 134 may obtain the provider location and the pick-up location of the
potentially conflicting matched ride and map one or more routes from the provider location
to the pick-up location and generate an estimated arrival time for each of the mapped routes.
The conflicting ride identification module 134 may incorporate current traffic conditions,
road closures, and any other relevant travel time related information to calculate an estimated
arrival time for the provider. Once estimated travel times have been calculated for each of
the potential routes, the conflicting ride identification module 134 may identify an estimated
arrival time for the potentially conflicting matched ride. The estimated arrival time may be
calculated by taking an average of the arrival time of each of the mapped routes, selecting the
estimated arrival time for the fastest route, receiving a selection of one of the potential routes
by the provider, identifying the route being taken based on the route being used by the
provider, and/or through any other suitable method. The conflicting ride identification
module 134 may perform this analysis for each of the potentially conflicting matched rides.
In some embodiments, the ride matched data store 136C may already have the calculated
estimated arrival time for the potentially conflicting matched ride and the conflicting ride
identification module 134 may obtain the estimated arrival time for each of the potentially
conflicting rides from the matched ride data store 136C.

The conflicting ride identification module 134 may also obtain an estimated arrival
time for the present matched ride. The conflicting ride identification module 134 may

perform a similar estimated arrival time calculation based on the provider location and the



10

15

20

25

30

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-15

pick-up location of the presently matched ride. For example, the conflicting ride
identification module 134 may map one or more routes from the location of the provider to
the pick-up location of the matched ride. The conflicting ride identification module 134 may
receive the provider location information and the pick-up location in the request from the ride
matching module 133, by obtaining the information from the matched rides data store 136C,
and/or by obtaining the information from the provider information data store 136B. The
conflicting ride identification module 134 may calculate an estimated time of arrival for a
variety of different routes based on navigation information obtained from a navigation data
store 136D. The navigation information may include real-time and historical traffic
information, historical travel time information, known routes for a geographic area or region,
traffic rules, and/or any other suitable information for mapping and/or identifying potential
routes for traveling from one location to another based on a type of transportation (e.g.,
driving, biking, sailing, flying, etc.).

The conflicting ride identification module 134 may calculate an arrival time
difference for each of the potentially conflicting matched rides by comparing the arrival time
for the potentially conflicting matched ride to the arrival for the matched ride. For example,
if an estimated arrival time for the potentially conflicting matched ride is 7:41 pm and the
arrival time for the presently matched ride is 7:39, the arrival time difference is 2 minutes.
The conflicting ride identification module 134 may compare the arrival time difference for
each of the potentially conflicting rides to a time threshold to identify whether a time conflict
exists. The time threshold may be based on average pick-up times for historically matched
rides and may be geographically based such that the threshold time may be different for
different cities, neighborhoods, blocks, streets, regions, areas, etc. For example, a time
threshold may be 2 minutes for a residential street but may be 5 minutes for busy commercial
buildings where it takes longer for requestors to find the provider and/or for areas where it is
difficult for the provider to get near the pick-up location. Accordingly, because longer pick-
up times open up more opportunities for providers to pick-up other requestors in the area,
there is a higher chance of a conflicting driver to arrive at the pick-up location causing
confusion and potential mismatching of providers and requestors. Accordingly, the

conflicting ride identification module 134 may compare the arrival time difference for each



10

15

20

25

30

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-16

of the potentially conflicting matched rides and may identify those matched rides that are
likely to present a conflicting pick-up with the current matched ride.

Accordingly, the conflicting ride identification module 134 may obtain a list of
conflicting matched rides and may return the list of conflicting matched rides to the ride
matching module 133. If conflicting matched rides are identified, the ride matching module
may send a request for an identification element to the identification element selection
module 135. The identification element selection module 135 is configured to identify an
available identification element based on the identified conflicting matched rides. Thus, the
identification element selection module 135 allows each of the providers and requestors
associated with each of the conflicting matched rides to obtain a different identification
element to allow the requestors and providers to identify one another.

In some embodiments, the conflicting ride identification module 134 and the
identification element selection module 135 may analyze the presence of conflicting rides
and their corresponding assigned identification elements whenever a pick-up location is
updated in the system. For example, the ride matching module may call the conflicting ride
identification module and/or the identification element selection module 135 whenever
matched ride information is updated for any matched rides within the ride matching system
130. For instance, previously matched rides may be updated to have multiple pick-up
locations associated with a particular ride. As such, conflicting rides may be identified and
different identification elements may be delivered for a matched ride based on updates mid-
ride and/or whenever an update occurs to a matched ride. Moreover, in some embodiments,
the estimated arrival time for potentially conflicting rides may be periodically tracked to
ensure that traffic conditions, mistakes of a provider, inaccuracies in the mapping
information, and/or any other potential issues that may delay the arrival time of a provider
are monitored to identify if updated estimates show a potential conflict is real and that an
identification element should be delivered for a matched ride.

Additionally, in some embodiments, where a conflicting ride is identified for a
matched ride that does not have a previously assigned identification element, the
identification element selection module 135 may select an identification element for the
conflicting matched ride as well. For example, the identification element may only be

necessary to deliver when there are multiple matched rides that could potentially contlict in



10

15

20

25

30

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-17

the same location. As such, in some embodiments, the identification element selection
module 135 may only be called and identification elements may only be sent to providers
and/or requestors when a conflicting matched ride exists. Thus, for a ride that previously did
not have a conflicting ride identified, both a newly matched ride and a previously matched
ride may have an identification element assigned to the respective matched rides.
Accordingly, the identification element selection module 135 may select an additional
available identification element from the list of identification elements for the identified
conflicting matched ride and return the additional available identification element to the ride
matching module 133 for delivery to the provider computing device 150 and the requestor
computing device 120.

The identification clement selection module 135 may be configured to identify an
available identification element for each matched ride within a particular geographic area. In
order to ensure that there is not an overlapping and/or conflicting identification element for
two matched rides at a pick-up location, the identification element selection module 135 may
be configured to identify a unique and/or different identification element for each of the
conflicting rides and the present matched ride. Accordingly, the identification element
selection module 135 may identify whether any of the conflicting rides presently have
identification elements associated with them. For example, where two or more matched rides
were previously identified as having a conflict between them, the ride matching system 130
may have already identified the conflict, assigned identification elements to the conflicting
matched rides, and deliver the identification elements to the conflicting rides. Where the
conflicting matched rides already have assigned identification elements assigned, the
identification element selection module 135 may identify those identification elements that
have already been assigned to those rides and remove those identification elements from a
list of available identification elements stored within an identification element data store
136F of the ride matching system 130. Accordingly, once an identification element is
assigned to a matched ride, the matched ride data store 136C may be updated to include the
identification element associated with the matched ride. Thus, the identification element
selection module 135 may obtain the matched ride information associated with the
conflicting matched rides and identify whether any existing identification elements have been

assigned to the conflicting matched rides.
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The identification elements data store 136F may include a list of identification
elements that have been configured for the ride matching system 130. The identification
elements may be stored with constraints or rules that dictate when and/or where an
identification element may be available to be deployed. For example, some identification
elements may be limited to particular geographic regions, providers, requestors, times of day,
etc. Further, in some embodiments, the identification elements may be ranked such that the
available identification elements are presented according to an order. For example, some
patterns, colors, patterns of colors, images, etc., may be preferred by users and/or may be
easier to distinguish when being used and the corresponding identification elements may be
ranked higher than those that are harder to distinguish and/or are not as well liked. For
example, in inclement weather (e.g., rain, fog, etc.), certain colors may be utilized over other
colors in order to increase visibility. For example, rather than select from a first set of colors,
patterns, etc., during inclement weather, a subset of the elements may be selected and a
shade, tint, or other variation of the subset of colors may be used to provide unique
identification elements rather than select from the “broader” set. Additionally, certain
identification elements may be selected based on data such as user data. For example, data
may be received that a particular user is color-blind; therefore, only certain colors, patterns,
etc. may be used from which to select identification elements. In some cases, audio may be
used in place of visual elements, for example if it is determined that a user is visually
impaired. The rankings may be based on past user selections, historical pick-up results (e.g.,
by analyzing ride history identifying the identification elements that lead to the lowest pick-
up times), and/or through any other suitable method. Additionally, graphics associated with
identification elements may be customized by users and/or designed by users of the ride
matching system 130. Thus, different user accounts may have custom and/or preferred
identification elements associated with them which may change the ranking of the
identification clements for a particular user (e.g., a user’s preferred identification element
may be ranked above non-custom identification elements).

The identification eclement selection module 135 may identify an available
identification element from the list of identification elements for the matched ride. The
identification element selection module 135 may select the available identification element

from the list of identification elements through any suitable method. For example, the
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identification element selection module 135 may select the identification element based on
the highest ranked identification element that is not associated with the identified conflicting
matched rides. Further, the identification element may be selected at random or otherwise
selected from the list of identification elements that are not present in the returned conflicting
identification elements. Accordingly, because the identification elements associated with the
conflicting matched rides are analyzed before selecting an identification element, the
identification element selection module 135 may ensure that overlapping and/or conflicting
identification elements may not be sent to the same pick-up area. As such, the use of the
identification elements is limited to a particular area surrounding the pick-up location and the
preferred and/or highest ranked identification elements may be used at the same time by
multiple matched rides system-wide without any conflicting identification clements being
used in the same areas.

The identification element selection module 135 may send the selected
identification element to the ride matching module 133 to deliver the selected identification
element to the requestor computing device 120 and the provider computing device 150
through the requestor interface 131 and the provider interface 132, respectively.

FIG. 4 illustrates an example block diagram 400 of a requestor computing device
120 communicating with a ride matching system 130, in accordance with an embodiment of
the present techniques. As described above, the requestor computing device 120 is
configured to communicate with the ride matching system 130 in order to request a service.
The requestor computing device 120 may include a requestor application 121 having an
interactive display module 122 with corresponding pattern data 124 and a display 123. The
requestor computing device 120 may include communication components (not shown) that
allow the requestor computing device 120 to communicate over one or more communication
networks 170. The requestor computing device 120 may also include location identification
components (not shown) to allow the requestor computing device 120 to determine its
current location and/or position. For example, the location identification components may
implement global positioning system (GPS), cellular communications triangulation, and/or
any other suitable location-based techniques to determine the coordinates or location of the
requestor computing device 120. The display 123 may include any suitable components to

create visible and recognizable light. For example, the display 123 may include LED arrays,



10

15

20

25

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-20

a LCD display, a projector, and/or any other components that create visible light, pixels,
and/or images. Additional information regarding the computing devices may be found in
reference to FIG. 17 below.

The requestor application 121 of the requestor computing device 120 is configured
to receive the matched ride information including the identification element from the
requestor interface 131 of the ride matching system 130. The interactive display module 122
of the requestor application 121 identifies that an identification element is present in the
matched ride information. Interactive display module 122 is configured to identify and
present a graphic including a pattern, a color, an image, and/or any other information that is
associated with the received identification element. The interactive display module 122 may
compare the identification element to a pattern data 124 stored on the requestor computing
device 120 to identify the graphical representation to present on a display 123. The
interactive display module 122 may be configured to identify when the provider is close to
the pick-up location and may change the display 123 of the requestor computing device 120
to present the identified pattern, color, and and/or image associated with the received
identification element within the pattern data store 124. An example of the presented graphic
including a pattern, color, pattern of colors, and/or images associated with one exemplary
identification element can be found in reference to FIG. 6D. The pattern data store 124
stores a variety of patterns, colors, pattern of colors, and/or images that are formatted for the
display 123. The pattern data store may be updated as part of updating the requestor
application 121 on the requestor computing device 120. Additionally updates to the pattern
data may be passed as part of a match response from the ride matching system and/or through
any other suitable method. Further, the pattern data may be provided directly from the ride
matching system such that the graphics to display associated with an identification element is
provided from the ride matching system for each matched ride. Devices having different
display types, sizes, color schemes, etc., may have different pattern, color, and/or graphic
data stored within the pattern data store 124. The interactive display module 122 may
identify when a provider is nearby through any suitable manner, for example, the requestor
application 121 may periodically receive a provider location and/or may receive an estimated
arrival time of the provider from the ride matching system 130. The interactive display

module 122 may display the graphics including the pattern, color, and/or image associated



10

15

20

25

30

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-21

with the identification element a predetermined time period ahead of the estimated arrival
time or when the provider location is within a predetermined distance from the requestor
location and/or pick-up location. Further, the requestor application 121 may receive a
notification when the provider has arrived and the interactive display module 122 may
activate the associated identification element presentation when the arrival indication is
received.

FIG. 5 illustrates an example block diagram 500 of a provider computing device
150 communicating with a ride matching system 130 and a provider communication device
160, in accordance with an embodiment of the present techniques. As described above, the
provider computing device 150 is configured to communicate with the ride matching system
130 to receive and provide a response to a request to provide a service. The provider
computing device 150 may communicate with the ride matching system 130 through one or
more communication networks 170. The provider computing device 150 may communicate
with the provider communication device 160 through a wired or wireless connection. For
example, the devices may be paired using Bluetooth™ or another short range communication
protocol.
including requestor information (e.g., name, representative symbol or graphic, social media
profile, etc.), provider information (e.g., name, representative symbol or graphic, etc.),
request location, destination location, respective computing device location, rating, past ride
history, any of the other transport request information and/or provider acceptance
information identified above, and/or any other relevant information for facilitating the match
and/or service being provided. Thus, the ride matching system 130 may dynamically match
requestors and providers that are distributed throughout a geographic area.

The provider application 151 of the provider computing device 150 is configured to
receive the matched ride information including the identification element from the provider
interface 132 of the ride matching system 130. The interactive display module 152 of the
provider application 151 may identify that an identification element is present in the matched
ride information. The interactive display module 152 is configured to identify and present a
graphic including a pattern, a color, an image, and/or any other information that is associated
with the received identification element on a display 153 of the provider computing device

150 as well as on one or more displays 162-164 of the provider communication device 160.
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The interactive display module 152 may compare the identification element to a pattern
database 154 stored on the requestor computing device 120 to identify the graphical
representation to present on the displays. Additionally, the interactive display module 152 is
configured to send the identified graphic including the pattern, image, and/or colors
associated with the identification element to the provider communication device 160 for
presentation by the provider communication device 160.

The provider communication device 160 is configured to display the corresponding
graphic including patterns, colors, and/or images on a front display 162, rear display 163,
and/or background lighting 164 of the provider communication device 160. The provider
communication device 160 may include a processor 161, a front display 162, a rear display
163, and background lighting 164. The processor 161 may be configured to receive
instructions related to displaying graphics and/or other information associated with the
provider application 151 from the provider computing device 150 and present those graphics
on one or more of the front display 162, rear display 163, and/or background lighting 164.
The processor 161 may be configured to control each of the displays independently and/or as
a group.

The interactive display module 152 may be configured to identify when the
provider is close to the pick-up location and may change the display of the provider
computing device 150 and the provider communication device 160 to present the identified
graphics including pattern, color, and/or images associated with the received identification
element within the pattern data store 154. The interactive display module 152 may provide
the identification element and/or the corresponding graphical information to display the
patterns, colors, and/or images associated with the identification element on the provider
communication device 160 upon determination that the provider is near the pick-up location.
An example of the presented graphics including patterns, colors, and/or images associated
with a variety of different exemplary identification elements on a provider communication
device 160 can be found in reference to FIGS. 6A, 7A-7B, and 8A-8B. Graphics may also
comprise multimedia elements such as sounds, videos, or any type of audio and/or visual
presentation.

The pattern data store 154 stores a variety of patterns, colors, and/or images that are

formatted for the display and devices having diftferent display types, sizes, color schemes,
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etc. may have different pattern, color, and/or image data stored within the pattern data store
154. Additionally, as described above in reference to the requestor computing device of FIG.
4, the pattern data store may be updated as part of updating the provider application 151 on
the provider computing device 150. Additionally, updates to the pattern data 154 may be
passed as part of a match response from the ride matching system 130 and/or through any
other suitable method. Further, the pattern data 154 may be provided directly from the ride
matching system 130 such that the graphics to display associated with an identification
element is provided from the ride matching system for each matched ride. The interactive
display module 152 may identify when a provider is nearby through any suitable manner, for
example, the requestor application 121 may periodically receive a provider location and/or
may receive an estimated arrival time of the provider from the ride matching system 130.
The interactive display module 152 may display the pattern, color, and/or image associated
with the identification element a predetermined time period ahead of the estimated arrival
time or when the provider location is within a predetermined distance from the requestor
location and/or pick-up location. Further, the requestor application 121 may receive a
notification when the provider has arrived and the interactive display module 152 may
activate the associated identification element presentation when the arrival indication is
received from the ride matching system 130. In some embodiments, an interactive display
module 152 and the pattern data 154 may be present on the provider communication device
160 as well and the provider communication device 160 may be configured to identify which
information (e.g., patterns, colors, and/or images) associated with the identification element
should be presented based on the received identification element from the provider
computing device 150.

FIGS. 6A-6C illustrate different viewpoints of an exemplary provider
communication device 160, according to some embodiments of the present techniques. FIG.
6A shows a front view of the provider communication device 160 having a front display 162
and a logo 165 display. In some embodiments, the logo may have different corresponding
lights and/or display elements associated with it such that it can display different colors
and/or patterns than the front display. In some embodiments, the logo may have a stable
color such that it may not change over time. In some embodiments, the front display may

comprise a large number of light sources that can be configured to display a wide range of
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patterns, colors, images, and/or any other information on the front display of provider
communication device 160. For example, the front display may have an array of light
emitting diodes (LEDs) that may be configured to provide any number of colors either
individually or in combination with the other LEDs in the array. Any suitable lighting
sources may be used in the front display. FIG. 6A shows the provider communication device
160 presenting a first pattern 166A on the front display 162 that has a single color being
displayed through the display portion of the front display with a lighter colored logo 165 to
offset the darker background.

FIG. 6B shows a rear view of the provider communication device 160 having a rear
body, a rear display 163, a power button 167, background lighting 164A-164D, and a device
input 168. The rear display is configured to display instructions, greetings, directions, the
identification element, and/or any other suitable information to those in a vehicle and/or
behind the vehicle. For example, the rear display may be configured to instruct a provider
with navigation directions to a requestor, may show a greeting to the requestor as they enter
the vehicle, may display a matching identification element to help the provider and/or
requestor that arrives in the vehicle or is behind the vehicle identify the correct matching
provider and/or any other suitable purpose for displaying information to the provider and/or
requestor. The rear display may include an array of LEDs and/or any other suitable lighting
source that may be capable of displaying multiple colors, patterns, graphics, images,
animation, and/or any other perceivable information to a requestor and/or driver. The
background lighting 164A-D may include one or more independent light sources that are
pointed in a downward direction to allow a cloud of light to fill the dashboard and/or front
driving area of the vehicle. The background lighting 164A-D may be separate and distinct
colors and/or patterns from the front and rear display and/or may match the pattern and/or
colors displayed on the front and/or rear display.

The power button 167 may allow a provider to quickly and easily turn the provider
communication device 160 on or off and may have a sleep mode and/or other settings
interface for the driver to interact with the provider communication device 160. The device
input 168 may include any suitable power input 168 and/or data input 168 to allow one or
more other devices and a power supply to be provided to the provider communication device

160. The provider communication device 160 may receive power from an independent
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battery and/or from a power supply of the vehicle. The data input 168 may allow the
provider computing device 150 to send information to the provider communication device
160 and/or the provider communication device 160 may include a wireless communication
element that allows the provider computing device 150 to communicate with the provider
communication device 160. For example, Bluetooth™ and/or other short range
communication protocols may be used to link and/or pair the provider communication device
160 and the provider computing device 150.

FIG. 6C shows a bottom view of the provider communication device 160 showing
the background lighting 164A-D, power button 167, and the device input 168. Each of the
light sources for the background lighting 164A-D may have separate colors and/or controllers
such that each of the independent lights of the background lighting 164A-D may be
activated, deactivated, and/or have ditferent colors showing at any given time. For example,
if directions are being provided to the driver to take a right turn, the background lighting
164A-D may display a color with a pattern that lights the individual background lighting
164A-D from left to right in a repeating pattern to indicate to the driver that a right turn
should be taken. Accordingly, the pattern may begin with the left-most background lighting
element 164A display for a half second, followed by the immediately adjacent background
light to the right 164B being lit for a half second, and so on until each of the background
lights 164A-D are activated and deactivated from left to right to indicate to the driver that a
right turn should be made.

FIG. 6D illustrates an exemplary computing device, in accordance with an
embodiment of the present techniques. The computing device may be a requestor computing
device 120 and/or a provider computing device 150. The computing device includes a
display 123 with a pattern 125 associated with an identification element being presented on
the display 123. The pattern 125 matches the pattern 165 being displayed on the provider
communication device 160. In some embodiments, the pattern 125 may be displayed on the
requestor computing device 120 and the provider computing device 150 and may match the
pattern 166 being displayed on the provider communication device 160 all at the same time
so that each party may identify the correctly matched provider and requestor.

FIGS. 7A and 7B illustrate an exemplary provider communication device 160

showing different colors designs on a front display of the provider communication device
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160, in accordance with an embodiment of the present techniques. For example, FIG. 7A
shows a provider communication device 160 having a solid dark color pattern 166B
displayed with a light colored logo 165 on the front display 162. FIG. 7B shows a provider
communication device 160 having a lighter colored background with multiple colors being
displayed that are darker in the middle of the display and get lighter towards the edges of the
provider communication device 160. Again the logo is displayed in a lighter color. The
pattern may change and the lighter and darker colors of the front display may change over
time to present a color wave animation that emanates out from the darker center of the front
display to the lighter edges of the front display.

FIGS. 8A and 8B illustrate an exemplary provider communication device 160
showing different patterns on a front display of the provider communication device 160, in
accordance with an embodiment of the present techniques. FIG. 8A shows a horizontal
pattern of two different colors (one light and one dark) and may be generated by the light
sources within the front display and/or through a horizontal display structure of the front
display. For example, light color emitting LEDs may display a light color behind a front
display cover of tight horizontal lines to create the pattern displayed in FIG. 8A. In other
embodiments, a LCD display may generate the pattern by using a mixture of light and dark
pixels on the front display. Either way, the pattern associated with an identification element
may be displayed on the front display. The logo of FIG. 8A may have a darker color and
may have a separate light source from the front display and/or may not have a light source
and may be identified through a separate darker physical substrate (e.g., black plastic, etc.).
Additional patterns may include polka-dot patterns, stripes of different color regions,
horizontal lines, vertical lines, and/or any other suitable combinations of light that may be
distinguished by a requestor and/or provider. The patterns may be generated through
combinations of physical elements (a lightly colored front display cover with dots) and
background lighting (the dark color emanating from the dots) or through a combination of
dark and light pixels on a single display (e.g., LCD display). Patterns may also be projected
onto a surface and/or may be provided through an augmented reality (AR) view provided
through the computing devices.

FIG. 8B shows another example of a pattern 166E on the front display 162 of the

provider communication device 160 that includes multiple color regions 166E-1/166E-3.
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The color regions 166E-1/166E-3 may be stationary or may move horizontally or vertically
across the front display 162 of the provider communication device 160. In some
embodiments, the color regions 166E-1/166E-3 may be used to provide a pattern of different
colors (e.g., red, green, red). Additionally, the color regions 166E-1/166E-3 may move to
indicate directions and/or instructions for a provider and/or requestor to follow to find the
location of the corresponding requestor and/or provider. For example, if the provider
computing device 150 is located to the right of the requestor computing device 120, the
pattern 166E may move from the left to the right to indicate in which direction the requestor
should move to find the provider computing device 150 (and vice versa). The patterns
shown herein are merely examples of some patterns that can be generated and displayed in
some embodiments and the patterns are not limited to those shown. For example, in some
embodiments, patterns may include stripes, dark horizontal lines of different color, different
shapes of the front display, icons, brands, graphics, animations, etc. may all be shown as
patterns displayed through the front display and matched by the requestor computing device
120 and/or provider computing device 150.

FIG. 9 illustrates a diagram 900 of multiple providers and requestors that have
matched rides with pick-up locations that are within a distance threshold of a requestor pick-
up location, in accordance with an embodiment of the present techniques. As discussed
previously, in some embodiments, identification elements may only be provided to providers
and requestors when multiple match rides are going to conflict in a particular area. As such,
some embodiments may identify whether multiple matched rides are associated with a pick-
up location before issuing identification elements and/or determining which identification
elements are available to be assigned to a particular matched ride. As such, FIG. 9 shows an
example where two other providers are associated with pick-up locations for two other
requestors within a distance threshold of a pick-up location of a requestor.

In the example shown in FIG. 9, the ride matching system 130 may receive a ride
request from a requestor computing device 120C that includes a requestor location for a pick-
up. The ride matching system 130 may identify a provider computing device 150C
associated with an available provider in the area, send the ride request to the provider
computing device 150C and receive a ride match response from the provider computing

device 150C that accepts the ride. The ride matching system 130 may identify a location of
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the provider computing device 150C and map a navigation route 180C from the location of
the provider computing device 150C to the pick-up location 120C.

The ride matching system 130 may determine a provider estimated arrival time
based on the navigation route and may store that information associated with the matched
ride information. The provider estimated arrival time is the estimated arrival time of the
provider to arrive at the request location from the current location of the provider computing
device. The ride matching system 130 may calculate an estimated arrival time using the
distance of the mapped navigation route, road conditions for the mapped navigation route,
current and/or historical traffic information for the mapped navigation route, current and/or
historical travel time information for the mapped navigation route, weather information,
vehicle diagnostic information (e.g., gas level, service light on, flat tire, etc.), and/or any
other suitable information. For example, the ride matching system 130 may determine that
with traffic the estimated arrival time for the provider computing device 150C to the pick-up
location 126C may be 4 minutes.

The ride matching system 130 may determine a plurality of locations within a
distance threshold 182 of the request location and search a matched rides data store 136C
including a plurality of matched rides for a matched ride associated with any of the plurality
of locations. For example, the distance threshold may be fifty yards, half a block, or any
other suitable distance threshold associated with the pick-up location where a requestor may
be confused by another provider approaching (and vice versa). In FIG. 9, the ride matching
system 130 may identify two other matched rides 180A and 180B that could potentially
conflict with the present matched ride since those two rides have pick-up locations (e.g.,
126A and 126B) within the block that the requestor is being picked up. Note that the fourth
pick-up location 126D will not be indicated as a potentially conflicting matched ride because
the address and/or location information associated with the fourth pick-up location 126D is
outside the distance threshold of the present matched ride pick-up location 126C.

The ride matching system 130 may identify an estimated arrival time for both of the
potentially conflicting matched rides (but not the fourth pick-up location 126D) and identify
whether either of those rides will conflict with the pick-up location 126C of the third
requestor computing device 120C. For example, the ride matching system 130 may

determine that the provider associated with the first matched ride will arrive in 5 minutes and
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the provider associated with the second matched ride will arrive in 6 minutes. The ride
matching system 130 may calculate the estimated arrival time for each of the previously
matched rides using map routing, traffic data, etc. as described above, or may obtain a
previously calculated estimated arrival time for each of the rides from the matched ride
information for each of the matched rides.

The ride matching system 130 may compare each of the estimated arrival times for
the previously matched ride to the present matched ride estimated arrival time to identify an
arrival time difference. For example, the arrival time differences for the two previously
matched rides may be 1 minute and 2 minutes, respectively. The ride matching system 130
may compare the arrival time differences to a time threshold to identify whether a time
conflict exists for the two potentially conflicting previously matched rides. The time
threshold may be identified through any suitable method. For example, the time threshold
may be an average pick-up time, a maximum pick-up time, a consistent preset time for all
areas, etc. The time threshold may also be based on the pick-up location. For instance, the
time threshold may be identified by an average pick-up time for the city, neighborhood, or
region associated with the pick-up location. For the example shown in FIG. 9, the ride
matching system 130 may identify that the average pick-up time for the area of the pick-up
location is two minutes and thirty seconds. Accordingly, the ride matching system 130 may
determine that both rides are conflicting because they both fall within the two minute thirty
second arrival time threshold and thus could potentially conflict with the arrival of the
provider to the pick-up location.

The ride matching system 130 may identify the identification elements associated
with the conflicting matched rides to determine which identification elements are still
available for the location and time. For example, the ride matching system 130 may
determine that the first conflicting matched ride 180A already has identification element
“002” that corresponds to a pattern of white and black striped colors associated with the first
matched ride. Similarly, the ride matching system 130 may determine that the second
conflicting matched ride 180B has identification element “004” that corresponds to a light
colored background pattern with a dark logo associated with the second matched ride 180B.
Accordingly, the matched ride system may determine that these two identification elements

are not available for the third matched ride 180C. The ride matching system 130 may
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identify a plurality of available identification elements that do not include the two used
identification elements (e.g., “002” and “004”) and may select one of the identification
elements from the plurality of available identification elements. For example, in some
embodiments, the ride matching system 130 may obtain a list of ranked identification
elements, remove the conflicting identification elements, and select the highest ranked
identification element that remains available for the third matched ride. Thus, the system
may have a preferred order of identification elements that are the easiest to identify for
providers and/or requestors and use those identification elements first. Further, the ranking
may be based on personalized preferences of the provider and/or the requestor, the region
and/or geographic area, and/or through any other ranking criteria to identify the preferred
rankings of identification elements. Alternatively and/or additionally, in some embodiments,
the ride matching system 130 may obtain a list of unranked identification elements, may
remove the previously assigned identification elements, and may select a remaining
identification element at random. Either way, the ride matching system 130 may identify and
select an identification element from available identification elements for a geographic
region and a time to ensure that the identification element is unique for the requestor and
provider at a particular location. As such, in the example of FIG. 9, the ride matching system
130 may identify that identification element “001” that corresponds to a polka dot pattern is
available and may assign the identification element “001” to the third matched ride 180C.

Once the identification element has been assigned to the third matched ride, the ride
matching system 130 may update the matched ride data store 136C with the assigned
identification element and may send a provider ride match response to the provider
computing device that includes the assigned identification element. Similarly, the ride
matching system 130 may send a requestor ride match response to the requestor computing
device 120C that includes the assigned identification element. Accordingly, both the
requestor computing device 120C and the provider computing device 150C have the same
identification element “001” for the matched ride.

Note that the conflicting ride analysis may be performed at any point and does not
have to reference a particular matched ride. For example, in some embodiments, the
potentially conflicting rides may be identified when a ride request is received, after a

matched ride response has been delivered for the matched ride, periodically without a
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particular action related to a ride, and/or at any other suitable time. For instance, the system
may periodically analyze pick-up locations and corresponding estimated arrival times within
a database of matched ride information to identify conflicting rides.

Additionally, in some embodiments, the ride matching system 130 may identify that
a previously matched ride that was not issued an identification element may conflict with a
newly matched ride. Accordingly, in some embodiments, the ride matching system 130 may
assign an identification element to a presently matched ride once the system identifies a
conflicting matched ride and then update the previously matched ride to assign an
identification element to that ride. Further, in some embodiments, identification elements
may be provided for every ride, whether there is a conflicting ride or not, and only when a
conflicting ride is identified is a different identification element (based on ranking, personal
preference, etc.) assigned to a matched ride.

FIG. 10 illustrates an example of an environment including multiple requestors and
multiple providers at a pick-up location showing the presentation of identification elements
associated with the providers and the requestors, in accordance with an embodiment of the
present techniques. For example, FIG. 10 shows an example street level view of a pick-up
location associated with FIG. 9, where the three requestor computing devices 120A-C are
awaiting their three matched providers 150A-C. Using the example provided in FIG. 9, the
first matched provider 140A and the third matched provider 140C have arrived and are
presenting the corresponding patterns 166A, 166C (e.g., “striped pattern” and “polka dot
pattern”) associated with their assigned identification elements (e.g., “002” and “001”
respectively) through their corresponding provider communication devices 160A, 160C. The
first and third requestor computing devices 120A, 120C are also presenting the graphics
128A, 128C (e.g., “striped pattern” and “polka dot pattern”) corresponding to their assigned
identification elements (e.g., “002” and “001”, respectively) that were received with the
match ride information. Thus, the first and third requestors can quickly and easily identify
which provider is associated with each requestor. Further, the second requestor 110B
quickly and easily identifies that their provider is not present because neither of the provider
communication devices associated with the providers is displaying a graphic 128B matching
their assigned identification element. As such, there is no confusion, delay, and/or missed

rides or mismatches between providers and requestors.
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Moreover, the first and third provider can easily tell which requestor is associated
with their ride because they can ask a requestor that approaches their vehicle to show them
their requestor computing device 120. FIG. 11 illustrates an example of an environment
from the view point of a provider at a pick-up location where the requestor is displaying a
requestor computing device 120, where the requestor computing device 120 is presenting a
graphic associated with an identification element so that the provider can validate that the
requestor is matched correctly. As shown in FIG. 11, the provider can quickly and easily
validate that the requestor is correctly matched by comparing the graphic (i.e., pattern, color,
etc.) displayed on the requestor computing device 120 to the graphic displayed on the
provider computing device 150. Thus, in some embodiments, the provider computing device
causes graphic associated with the identification element to be presented on the display of the
provider computing device 150 and the provider communication device 160.

Additionally, in some embodiments, the graphics associated with the identification
element may be presented on the rear display 162 of the provider communication device 160
which leaves the display of the provider computing device 150 free to have other applications
displayed or other important information displayed to the provider that is driving the vehicle.
As is explained in further detail in reference to FIG. 13 below, in some embodiments, the
graphics associated with the identification element may be triggered to be presented upon
arrival by the provider computing device 150 at or near the request location. For example, in
some embodiments, upon arrival at a request location, the provider may press an arrived
button or other input on the provider application 151 of the provider computing device 150,
and the provider application 151 may send a message to the ride matching system 130 that
the provider has arrived. When the arrival input is received by the provider application 151
of the provider computing device 150, the interactive display module may cause the graphics
associated with the identification element to be displayed on the displays of the provider
computing device 150 and the provider communication device 160. The ride matching
system may issue a provider arrival message to the requestor computing device 120 and the
interactive display module 122 of the requestor application 121 may trigger the graphics to
be presented on the display of the requestor computing device 120. In some embodiments,
no arrival input by the provider may be required and instead, the provider application 151

and the requestor application 121 may trigger presentation of the graphics associated with the
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identification element based on the location of the respective provider computing device 150
and/or the requestor computing device 120.

FIG. 12 illustrates an exemplary flow diagram 1200 of a method for identifying
matched providers and requestors at a pick-up location, in accordance with embodiments of
the present techniques. At step 1202, the ride matching system receives a ride request from a
requestor computing device. The ride request may include a request location (i.e., pick-up
location), a requestor identifier, a request location, and/or any other relevant information
associated with the ride request and/or requestor.

At step 1204, the ride matching system may identify a provider computing device
associated with an available provider that is near the request location and may send the ride
request to the provider computing device. The ride request may include the request location,
requestor information, and/or any other relevant information to allow the provider to identify
whether they want to accept or decline the ride request. The ride matching system may
identify the provider by determining what provider is closest to the request location, has the
highest likelihood of accepting the ride request, and/or through any other suitable method.

At step 12006, the ride matching system receives a ride match from the provider
computing device indicating that the provider has accepted the ride request. In some
embodiments, the ride match may include the request location and a provider location
associated with the provider computing device. Alternatively and/or additionally, the ride
matching system may identify the request location and the provider location associated with
the ride matching system by searching one or more data stores of provider and/or requestor
information for the request location and/or provider location associated with the matched
ride.

At step 1208, the ride matching system searches for potentially conflicting matched
rides to the current matched ride. For example, the ride matching system may search for
matched rides that have request locations within a distance threshold from the request
location of the current ride match. For instance, in some embodiments, the ride matching
system may identify potential pick-up addresses within a distance threshold of the request
location and search for potentially conflicting matched rides that match any of those
addresses. In some embodiments, the distance threshold may be dependent on the request

location, the provider settings and/or historical behavior, the requestor settings and/or
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historical behavior, the time of day, the day of the week, the existence of a holiday, and/or
any other suitable information to tailor the search to potentially conflicting rides based on the
circumstances of the matched ride.

At step 1210, the ride matching system identifies whether a previously matched ride
having a previously matched request location is within a distance threshold from the request
location. If a previously matched ride having a previously matched request location within
the distance threshold from the request location is identified, a potentially conflicting ride is
identified.

At step 1212, if a potentially conflicting ride is identified, the ride matching system
determines whether the pick-up time of the potentially conflicting ride is within a time
threshold of the estimated arrival time for the provider of the matched ride. In order to
identify whether the pick-up time of the potentially conflicting rides is within the time
threshold, the ride matching system determines an estimated arrival time for the matched ride
and for the potentially conflicting rides. The ride matching system may determine a provider
estimated arrival time for the provider to the request location of the matched ride by mapping
a route to the request location from the provider location and incorporating traffic, weather,
and/or any other information that may impact the travel time for the provider to the request
location. The ride matching system may identify a matched ride estimated arrival time for
the previously matched ride by performing a similar determination based on the location of
the provider and the request location for that previously matched ride and/or by obtaining a
previously calculated arrival time from ride matching information stored with the previously
matched ride. The ride matching system may compare the distance between the arrival times
of the potentially conflicting ride and the matched ride to a time threshold to identify whether
a real conflict is present.

At step 1214, if one or more real conflicts are present based on both geographic and
time conflicts with other matched rides, the ride matching system may identify available
identification elements for the request location. The ride matching system may identify
available identification elements by obtaining previously assigned identification elements
associated with each of the previously matched conflicting rides and comparing the
previously assigned identification elements to a list of identification elements for the ride

matching system.
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At step 1216, the ride matching system selects one of the available identification
elements and assigns the identification element to the matched ride. The ride matching
system may select the available identification element based on the highest ranked available
identification element, randomly, and/or through any other suitable process.

At step 1218, the ride matching system provides the assigned identification element
to the requestor computing device and the provider computing device for presentation to the
corresponding requestor and/or provider upon arrival by the provider. As described above, in
some embodiments, the timing of the presentation of the identification element may be
dependent upon a signal from the ride matching system and/or may be based upon
geographic locations identifying that a provider has arrived at a request location.

FIG. 13 illustrates an exemplary flow diagram 1300 of a method for presenting
graphics associated with an identification element, in accordance with an embodiment of the
present techniques. FIG. 13 shows one example process for identifying when a graphic
associated with an assigned identification element may be presented on a display of a
requestor computing device, a display of a provider computing device, and/or a display of a
provider communication device. For example, in some embodiments, the identification
element may not be displayed until a provider has arrived at a request location and is ready to
provide a service to the requestor. Thus, although the requestor computing device and the
provider computing device may have the assigned identification element prepared and ready
to be displayed upon matching, the requestor computing device and the provider computing
device may not present the identification element until arrival to ensure there is no
misunderstanding with other requestors/providers, to avoid distracting the requestor and/or
provider when the identification element is not necessary, and to conserve resources by only
presenting the graphics associated with the identification element when the respective parties
are in a position to the use the information to validate the authenticity of the opposing
matched party. Note that FIG. 13 describes the process from the point of view of a provider
computing device but the process may be applied equally to a requestor computing device.

At step 1302, the provider computing device receives the request location
associated with a match ride. The provider computing device identifies their current location

(step 1304) using GPS components and/or other location service components and compares



10

15

20

CA 03035259 2019-02-26

WO 2018/064532 PCT/US2017/054409

-36

the provider computing device’s location to the request location to identify a distance to the
request location (step 1306).

At step 1308, the provider computing device identifies whether the provider
computing device is near the request location by comparing the distance to the request
location against a pick-up distance threshold. The pick-up distance threshold may be
preconfigured based on the geographic area of the pick-up location and may be different or
the same as the distance threshold used to identify potentially conflicting matched rides. If
the provider computing device is not near the request location, the process may return to step
1302, obtain new location information for the provider computing device and continue
comparing the locations until the provider computing device is within the pick-up distance
threshold to the request location.

At step 1310, the provider computing device determines that it is near the request
location and presents graphics associated with assigned identification element on a display of
the provider computing device. The provider computing device also sends an instruction to
the provider communication device to start presenting (step 1312) the graphics associated
with the identification element and the provider communication device displays the graphics
associated with the assigned identification element on a display of the provider
communication device. In some embodiments, the process may be altered to identify
whether the request location is in front or behind the provider computing device and/or
provider communication device and may send a signal indicating which display of the
provider communication device in which to display the graphics associated with the assigned
identification element. For example, if the provider computing device identifies that the
distance is getting larger and/or that the direction to the request location changes 180
degrees, then an instruction may be delivered to display the graphics on the rear display of
the provider communication device so that a requestor looking at the vehicle from behind
may be able to see the graphics associated with the identification element.

At step 1314, the provider computing device may determine whether a pick-up has
been completed such that either the provider provides an input indicating that the pick-up is
complete and successful, the ride has been canceled, and/or once the locations of the provider
computing device and the requestor computing device are in such short proximity that the

requestor is present in the vehicle. The graphics associated with the identification element
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may be presented until a pick-up indicator has been received and/or until the provider
application identifies that a pick-up has been completed.

At step 1316, the provider computing device determines that the pick-up is
completed and stops presenting the graphics associated with the identification element.
Additionally, a pick-up indicator is sent (step 1318) to the ride matching system which passes
the pick-up complete indicator to the requestor computing device. The requestor computing
device may stop presenting the graphics associated with the identification element once the
pick-up indicator is received and the ride is completed. The ride matching system may
update the respective data stores with the completed ride information and the accounts for the
requestor and the provider may be updated according to the ride information that was tracked
during the matched ride.

FIG. 14 shows a requestor/provider management environment 1400, in accordance
with various embodiments. As shown in FIG. 14, a management system 1402 can be
configured to provide various services to requestor and provider devices. Management
system 1402 can run one or more services or software applications, including identity
management services 1404, location services 1406, ride services 1408, or other services.
Although three services are shown as being provided by management system 1402, more or
fewer services may be provided in various implementations. In various embodiments,
management system 1402 may include one or more general purpose computers, server
computers, clustered computing systems, cloud-based computing systems, or any other
computing systems or arrangements of computing systems. Management system 1402 may
be configured to run any or all of the services and/or software applications described with
respect to various embodiments of the present techniques described herein. In some
embodiments, management system 1402 can run any appropriate operating system as well as
various server applications, such as common gateway interface (CGI) servers, JAVA®
servers, hypertext transport protocol (HTTP) servers, file transfer protocol (FTP) servers,
database servers, etc.

For example, identity management services 1404 may include various identity
services, such as access management and authorization services for requestors and providers
when interacting with management system 1402. This may include, e.g., authenticating the

identity of providers and determining that the providers are authorized to provide services
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through management system 1402. Similarly, requestors’ identities may be authenticated to
determine whether the requestor is authorized to receive the requested services through
management system 1402. Identity management services 1404 may also control access to
provider and requestor data maintained by management system 1402, such as driving and/or
ride histories, personal data, or other user data. Location services 1406 may include
navigation and/or traffic management services and user interfaces, or other location services.

In various embodiments, ride services 1408 may include ride matching and
management services to connect a requestor to a provider. Ride services 1408 may include a
user interface and or may receive data from requestors and providers through applications
executing on their respective devices. Ride services 1408 may, e.g., confirm the identity of
requestors and providers using identity management services 1404, and determine that each
user is authorized for the requested ride service. In some embodiments, ride services 1408
can identify an appropriate provider using a location obtained from a requestor and location
services 1406 to identify, e.g., a closest provider. As such, ride services 1408 can manage
the distribution and allocation of provider and requestor resources, consistent with
embodiments described herein.

Management system 1402 can connect to various devices through network 1410
and 1412. Networks 1410, 1412 can include any network configured to send and/or receive
data communications using various communication protocols, such as AppleTalk,
transmission control protocol/Internet protocol (TCP/IP), Internet packet exchange (IPX),
systems network architecture (SNA), etc. In some embodiments, networks 1410, 1412 can
include local area networks (LAN), such as Ethernet, Token-Ring or other LANs. Networks
1410, 1412 can include a wide-area network and/or the Internet. In some embodiments,
networks 1410, 1412 can include VPNs (virtual private networks), PSTNs (a public switched
telephone networks), infra-red networks, or any wireless network, including networks
implementing the IEEE 802.11 family of standards, Bluetooth®, Bluetooth® Low Energy,
NFC and/or any other wireless protocol. In various embodiments, networks 1410, 1412 can
include a mobile network, such as a mobile telephone network, cellular network, satellite
network, or other mobile network. Networks 1410, 1412 may be the same as communication

network 170 in FIG. 1. In some embodiments, networks 1410, 1412 may each include a
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combination of networks described herein or other networks as are known to one of ordinary
skill in the art.

Users may then utilize one or more services provided by management system 1402
using applications executing on provider and requestor devices. As shown in FIG. 14,
provider computing devices 1414, 1416, 1418, and/or 1420 may include mobile devices (e.g.,
an iPhone®, an iPad®, mobile telephone, tablet computer, a personal digital assistant
(PDA)), wearable devices (e.g., head mounted displays, etc.), thin client devices, gaming
consoles, or other devices configured to communicate over one or more networks 1410,
1412. Each provider or requestor device can execute various operating systems (e.g.,
Android, 108, etc.) and configured to communicate over the Internet, Blackberry®
messenger, short message service (SMS), email, and various other messaging applications
and/or communication protocols. The requestor and provider computing devices can include
general purpose computers (e.g., personal computers, laptop computers, or other computing
devices executing operating systems such as macOS®, Windows®, Linux®, various UNIX®
or UNIX- or Linux-based operating systems, or other operating systems). In some
embodiments, provider computing device 1414 can include a vehicle-integrated computing
device, such as a vehicle navigation system, or other computing device integrated with the
vehicle itself.

In some embodiments, provider computing device 1418 can include a provider
communication device configured to communicate with users, such as drivers, passengers,
pedestrians, and other users. In some embodiments, provider communication device 1418
can communicate directly with management system 1402 or through another provider
computing device, such as provider computing device 1416. In some embodiments, a
requestor computing device can communicate 1426 directly with provider communication
device 1418 over a peer-to-peer connection, Bluetooth connection, NFC connection, ad hoc
wireless network, or any other communication channel or connection. Although particular
devices are shown as communicating with management system 1402 over networks 1410 and
1412, in various embodiments, management system 1402 can expose an interface, such as an
application programming interface (API) or service provider interface (SPI) to enable various
third parties which may serve as an intermediary between end users and management system

1402.
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Although requestor/provider management environment 1400 is shown with four
provider devices and two requestor devices, any number of devices may be supported. The
various components shown and described herein may be implemented in hardware, firmware,
software, or combinations thereof. Although one embodiment of a requestor/provider
management environment is depicted in FIG. 14, this is merely one implementation and not
meant to be limiting.

FIG. 15 shows a data collection and application management environment 1500, in
accordance with various embodiments. As shown in FIG. 15, management system 1502 may
be configured to collect data from various data collection devices 1504 through a data
collection interface 1506. As discussed above, management system 1502 may include one or
more computers and/or servers or any combination thereof. Data collection devices 1504
may include, but are not limited to, user devices (including provider and requestor computing
devices, such as those discussed above), provider communication devices, laptop or desktop
computers, vehicle data (e.g., from sensors integrated into or otherwise connected to
vehicles), ground-based or satellite-based sources (e.g., location data, traffic data, weather
data, etc.), or other sensor data (e.g., roadway embedded sensors, traffic sensors, etc.). Data
collection interface 1506 can include, e.g., an extensible device framework configured to
support interfaces for each data collection device. In various embodiments, data collection
interface 1506 can be extended to support new data collection devices as they are released
and/or to update existing interfaces to support changes to existing data collection devices. In
various embodiments, data collection devices may communicate with data collection
interface 1506 over one or more networks. The networks may include any network or
communication protocol as would be recognized by one of ordinary skill in the art, including
those networks discussed above.

As shown in FIG. 15, data received from data collection devices 1504 can be stored
in data store 1508. Data store 1508 can include one or more data stores, such as databases,
object storage systems and services, cloud-based storage services, and other data stores. For
example, various data stores may be implemented on a non-transitory storage medium
accessible to management system 1502, such as historical data store 1510, ride data store
1512, and user data store 1514. Data stores 1508 can be local to management system 1502,

or remote and accessible over a network, such as those networks discussed above or a
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storage-area network or other networked storage system. In various embodiments, historical
data 1510 may include historical traffic data, weather data, request data, road condition data,
or any other data for a given region or regions received from various data collection devices.
Ride data 1512 may include route data, request data, timing data, and other ride related data,
in aggregate and/or by requestor or provider. User data 1514 may include user account data,
preferences, location history, and other user-specific data. Although particular data stores are
shown, any data collected and/or stored according to the various embodiments described
herein may be stored in data stores 1508.

As shown in FIG. 15, an application interface 1516 can be provided by management
system 1502 to enable various apps 1518 to access data and/or services available through
management system 1502. Apps 1518 can run on various user devices (including provider
and requestor computing devices, such as those discussed above) and/or may include cloud-
based or other distributed apps configured to run across various devices (e.g., computers,
servers, or combinations thereof). Apps 1518 may include, e.g., aggregation and/or reporting
apps which may utilize data 1508 to provide various services (e.g., third-party ride request
and management apps). In various embodiments, application interface 1516 can include an
API and/or SPI enabling third party development of apps 1518. In some embodiments,
application interface 1516 may include a web interface, enabling web-based access to data
1508 and/or services provided by management system 1502. In various embodiments, apps
1518 may run on devices configured to communicate with application interface 1516 over
one or more networks. The networks may include any network or communication protocol
as would be recognized by one of ordinary skill in the art, including those networks discussed
above, in accordance with an embodiment of the present disclosure.

Although a particular implementation of environment 1500 is shown in FIG. 15,
this is for illustration purposes only and not intended to be limited. In some embodiments,
environment 1500 may include fewer or more components, as would be recognized by one or
ordinary skill in the art.

FIGS. 16A-16C show an example provider communication device 1600 in
accordance with various embodiments. As shown in FIG. 16A, a front view 1602 of provider
communication device 1600 shows a front display 1604. In some embodiments, front

display 1604 may include a secondary region or separate display 1606. As shown in FIG.
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16A, the front display may include various display technologies including, but not limited to,
one or more liquid crystal displays (LCDs), one or more arrays of light emitting diodes
(LEDs), or other display technologies. In some embodiments, the front display may include
a cover that divides the display into multiple regions. In some embodiments, separate
displays may be associated with each region. The front display 1604 can be configured to
show colors, patterns, color patterns, or other identifying information to requestors and other
users external to a provider vehicle. In some embodiments, the secondary region or separate
display 1606 may be configured to display the same, or contrasting, information as front
display 1604.

As shown in FIG. 16B, a rear view 1608 of provider communication device 1600
shows a rear display 1610. Rear display 1610, as with front display 1604, rear display 1610
may include various display technologies including, but not limited to, one or more liquid
crystal displays (LCDs), one or more arrays of light emitting diodes (LEDs), or other display
technologies. The rear display may be configured to display information to the provider, the
requestor, or other users internal to a provider vehicle. In some embodiments, rear display
1610 may be configured to provide information to users external to the provider vehicle who
are located behind the provider vehicle. As further shown in FIG. 16B, provider
communication device may include a power button 1612 or other switch which can be used
to turn on or off the provider communication device. In various embodiments, power button
1612 may be a hardware button or switch that physically controls whether power is provided
to provider communication device 1600. Alternatively, power button 1612 may be a soft
button that initiates a startup/shutdown procedure managed by software and/or firmware
instructions. In some embodiments, provider communication device 1600 may not include a
power button 1612. Additionally, provider communication device may include one or more
light features 1614 (such as one or more LEDs or other light sources) configured to
illuminate areas adjacent to the provider communication device 1600. In some embodiments,
provider communication device 1600 can include a connector to enable a provider computing
device to be connected to the provider communication device 1600. In some embodiments,
power may be provided to the provider communication device through connector 1616.

FIG. 16C shows a block diagram of provider computing device 1600. As shown in

FIG. 16C, provider communication device can include a processor 1618. Processor 1618 can
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control information displayed on rear display 1610 and front display 1604. As noted, each
display can display information to different users, depending on the positioning of the users
and the provider communication device. In some embodiments, display data 1620 can
include stored display patterns, sequences, colors, text, or other data to be displayed on the
front and/or rear display. In some embodiments, display data 1620 can be a buffer, storing
display data as it is received from a connected provider computing device. In some
embodiments, display data 1620 can include a hard disk drive, solid state drive, memory, or
other storage device including information from a management system. In some
embodiments, lighting controller 1622 can manage the colors and/or other lighting displayed
by light features 1614. In some embodiments, communication component 1624 can manage
networking or other communication between the provider communication device 1600 and
one or more networking components or other computing devices. In various embodiments,
communication component 1624 can be configured to communicate over Wi-Fi, Bluetooth,
NFC, RF, or any other wired or wireless communication network or protocol. In some
embodiments, provider communication device 1600 can include an input/output system 1626
configured to provide output in addition to that provided through the displays and/or to
receive inputs from users. For example, /O system 1626 can include an image capture
device configured to recognize motion or gesture-based inputs from a user. Additionally, or
alternatively, I/O system 1626 can include an audio device configured to provide audio
outputs (such as alerts, instructions, or other information) to users and/or receive audio
inputs, such as audio commands, which may be interpreted by a voice recognition system or
other command interface. In some embodiments, I[/O system may include one or more input
or output ports, such as USB (universal serial bus) ports, lightning connector ports, or other
ports enabling users to directly connect their devices to the provider communication device
(e.g., to exchange data, verify identity information, provide power, etc.).

FIG. 17 shows an example computer system 1700, in accordance with various
embodiments. In various embodiments, computer system 1700 may be used to implement
any of the systems, devices, or methods described herein. In some embodiments, computer
system 1700 may correspond to any of the various devices described herein, including, but
not limited, to mobile devices, tablet computing devices, wearable devices, personal or laptop

computers, vehicle-based computing devices, or other devices or systems described herein.
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As shown in FIG. 17, computer system 1700 can include various subsystems connected by a
bus 1702. The subsystems may include an I/O device subsystem 1704, a display device
subsystem 1706, and a storage subsystem 1710 including one or more computer readable
storage media 1708. The subsystems may also include a memory subsystem 1712, a
communication subsystem 1720, and a processing subsystem 1722.

In system 1700, bus 1702 facilitates communication between the various
subsystems. Although a single bus 1702 is shown, alternative bus configurations may also be
used. Bus 1702 may include any bus or other component to facilitate such communication as
is known to one of ordinary skill in the art. Examples of such bus systems may include a
local bus, parallel bus, serial bus, bus network, and/or multiple bus systems coordinated by a
bus controller. Bus 1702 may include one or more buses implementing various standards
such as Parallel ATA, serial ATA, Industry Standard Architecture (ISA) bus, Extended ISA
(EISA) bus, MicroChannel Architecture (MCA) bus, Peripheral Component Interconnect
(PCI) bus, or any other architecture or standard as is known in the art.

In some embodiments, I/O device subsystem 1704 may include various input and/or
output devices or interfaces for communicating with such devices. Such devices may include,
without limitation, a touch screen or other touch-sensitive input device, a keyboard, a mouse,
a trackball, a motion sensor or other movement-based gesture recognition device, a scroll
wheel, a click wheel, a dial, a button, a switch, audio recognition devices configured to
receive voice commands, microphones, image capture based devices such as eye activity
monitors configured to recognize commands based on eye movement or blinking, and other
types of input devices. I/O device subsystem 1704 may also include identification or
authentication devices, such as fingerprint scanners, voiceprint scanners, iris scanners, or
other biometric sensors or detectors. In various embodiments, /O device subsystem may
include audio output devices, such as speakers, media players, or other output devices.

Computer system 1700 may include a display device subsystem 1706. Display
device subsystem may include one or more lights, such as an one or more light emitting
diodes (LEDs), LED arrays, a liquid crystal display (LCD) or plasma display or other flat-
screen display, a touch screen, a head-mounted display or other wearable display device, a
projection device, a cathode ray tube (CRT), and any other display technology configured to

visually convey information. In various embodiments, display device subsystem 1706 may
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include a controller and/or interface for controlling and/or communicating with an external
display, such as any of the above-mentioned display technologies.

As shown in FIG. 17, system 1700 may include storage subsystem 1710 including
various computer readable storage media 1708, such as hard disk drives, solid state drives
(including RAM-based and/or flash-based SSDs), or other storage devices. In various
embodiments, computer readable storage media 1708 can be configured to store software,
including programs, code, or other instructions, that is executable by a processor to provide
functionality described herein. In some embodiments, storage system 1710 may include
various data stores or repositories or interface with various data stores or repositories that
store data used with embodiments described herein. Such data stores may include, databases,
object storage systems and services, data lakes or other data warchouse services or systems,
distributed data stores, cloud-based storage systems and services, file systems, and any other
data storage system or service. In some embodiments, storage system 1710 can include a
media reader, card reader, or other storage interface to communicate with one or more
external and/or removable storage devices. In various embodiments, computer readable
storage media 1708 can include any appropriate storage medium or combination of storage
media. For example, computer readable storage media 1708 can include, but is not limited
to, any one or more of random access memory (RAM), read only memory (ROM),
electronically erasable programmable ROM (EEPROM), flash memory or other memory
technology, optical storage (e.g., CD-ROM, digital versatile disk (DVD), Blu-ray® disk or
other optical storage device), magnetic storage (e.g., tape drives, cassettes, magnetic disk
storage or other magnetic storage devices). In some embodiments, computer readable
storage media can include data signals or any other medium through which data can be sent
and/or received.

Memory subsystem 1712 can include various types of memory, including RAM,
ROM, flash memory, or other memory. Memory 1712 can include SRAM (static RAM) or
DRAM (dynamic RAM). In some embodiments, memory 1712 can include a BIOS (basic
input/output system) or other firmware configured to manage initialization of various
components during, e.g., startup. As shown in FIG. 17, memory 1712 can include
applications 1714 and application data 1716. Applications 1714 may include programs, code,

or other instructions, that can be executed by a processor. Applications 1714 can include
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various applications such as browser clients, location management applications, ride
management applications, data management applications, and any other application.
Application data 1716 can include any data produced and/or consumed by applications 1714.
Memory 1712 can additionally include operating system 1718, such as macOS®,
Windows®, Linux®, various UNIX® or UNIX- or Linux-based operating systems, or other
operating systems.

System 1700 can also include a communication subsystem 1720 configured to
facilitate communication between system 1700 and various external computer systems and/or
networks (such as the Internet, a local area network (LAN), a wide area network (WAN), a
mobile network, or any other network). Communication subsystem 1720 can include
hardware and/or software to enable communication over various wired (such as Ethernet or
other wired communication technology) or wireless communication channels, such as radio
transceivers to facilitate communication over wireless networks, mobile or cellular voice
and/or data networks, WiFi networks, or other wireless communication networks. For
example, the communication network is shown as communication network 170 in FIG. 1.
Additionally, or alternatively, communication subsystem 1720 can include hardware and/or
software components to communicate with satellite-based or ground-based location services,
such as GPS (global positioning system). In some embodiments, communication subsystem
1720 may include, or interface with, various hardware or software sensors. The sensors may
be configured to provide continuous or and/or periodic data or data streams to a computer
system through communication subsystem 1720

As shown in FIG. 17, processing system 1722 can include one or more processors
or other devices operable to control computing system 1700. Such processors can include
single core processors 1724, multi core processors, which can include central processing
units (CPUs), graphical processing units (GPUs), application specific integrated circuits
(ASICs), digital signal processors (DSPs) or any other generalized or specialized
microprocessor or integrated circuit. Various processors within processing system 1722,
such as processors 1724 and 1726, may be used independently or in combination depending
on application.

Various other configurations are may also be used, with particular elements that are

depicted as being implemented in hardware may instead be implemented in software,
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firmware, or a combination thereof. One of ordinary skill in the art will recognize various
alternatives to the specific embodiments described herein.

The specification and figures describe particular embodiments which are provided
for ease of description and illustration and are not intended to be restrictive. Embodiments
may be implemented to be used in various environments without departing from the spirit
and scope of the disclosure.

The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the disclosed embodiments (especially in the context of the following claims) are
to be construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (i.e., meaning “including, but not
limited to,”) unless otherwise noted. The term “connected” is to be construed as partly or
wholly contained within, attached to, or joined together, even if there is something
intervening. Recitation of ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate value falling within the range,
unless otherwise indicated herein and each separate value is incorporated into the
specification as if it were individually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate embodiments of the disclosure
and does not pose a limitation on the scope of the disclosure unless otherwise claimed. No
language in the specification should be construed as indicating any non-claimed element as
essential to the practice of the disclosure.

Disjunctive language such as the phrase “at least one of X, Y, or Z,” unless
specifically stated otherwise, is intended to be understood within the context as used in
general to present that an item, term, etc., may be either X, Y, or Z, or any combination
thereof (e.g., X, Y, and/or Z). Thus, such disjunctive language is not generally intended to,
and should not, imply that certain embodiments require at least one of X, at least one of Y, or
at least one of Z to each be present.

Preferred embodiments of this disclosure are described herein, including the best

mode known to the inventors for carrying out the disclosure. Variations of those preferred
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embodiments may become apparent to those of ordinary skill in the art upon reading the foregoing
description. The inventors expect skilled artisans to employ such variations as appropriate and
the inventors intend for the disclosure to be practiced otherwise than as specifically described
herein. Moreover, any combination of the above-described elements in all possible variations
thereof is encompassed by the disclosure unless otherwise indicated herein or otherwise clearly

contradicted by context.
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1. A method comprising:

sending, by a dynamic transportation matching system, a first transport request to a
provider computing device of a first provider vehicle, the first transport request comprising a first
request location associated with a requestor computing device;

determining, by the dynamic transportation matching system, a first estimated arrival time
for the first provider vehicle arriving at the first request location;

identifying, by the dynamic transportation matching system, a second transport request
for a second provider vehicle, the second transport request comprising a second request location;

determining, by the dynamic transportation matching system, a first pickup corresponding
to the first transport request conflicts with a second pickup corresponding to the second transport
request based on the second request location located within a distance threshold of the first
request location and a second estimated arrival time for the second provider vehicle arriving at
the second request location within a time threshold of the first estimated arrival time for the first
provider vehicle;

assigning, by the dynamic transportation matching system, an identification element to a
requestor and the first provider vehicle from one or more available identification elements based
on the first pickup conflicting with the second pickup; and

sending the identification element to the requestor computing device and the provider
computing device, the identification element enabling a presentation of a visual indicator
corresponding to the identification element via a user interface of the requestor computing device
and via a display of a provider communication device associated with the provider computing

device.
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2. The method of claim 1, wherein determining the first pickup conflicts with the second
pickup further comprises:

determining, by the dynamic transportation matching system, one or more locations
within the distance threshold of the first request location;

searching, by the dynamic transportation matching system, one or more data stores
including pickups for one or more pickups associated with any of the one or more locations
within the distance threshold of the first request location;

identifying, by the dynamic transportation matching system, a set of potentially
conflicting pickups associated with one of the one or more locations within the distance
threshold of the first request location;

determining, by the dynamic transportation matching system, the second pickup
corresponding to the second transport request from among the set of potentially conflicting
pickups conflicts with the first pickup corresponding to the first transport request based on the
second request location being within the distance threshold of the first request location and the
second estimated arrival time for the second provider vehicle being within the time threshold of
the first estimated arrival time for the first provider vehicle; and

identifying, by the dynamic transportation matching system, the one or more available
identification elements based on an assigned identification element associated with the second

transport request.

3. The method of claim 1, further comprising:

identifying, by the dynamic transportation matching system, that the second transport

request does not have an assigned identification element;
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assigning, by the dynamic transportation matching system, a second identification
element to a second requestor and the second provider vehicle from the one or more available
identification elements, the second requestor and the second provider vehicle corresponding to
the second transport request;

identifying, by the dynamic transportation matching system, a second provider
computing device associated with the second transport request;

identifying, by the dynamic transportation matching system, a second requestor
computing device associated with the second transport request;

sending an updated provider ride match response to the second provider computing
device, the updated provider ride match response including the second identification element;
and

sending the second identification element to the second provider computing device and
to the second requestor computing device, the second identification element enabling a
presentation of a second visual indicator corresponding to the second identification element via
a user interface of the second requestor computing device and via a display of a second

provider communication device associated with the second provider computing device.

4. The method of claim 2, wherein identifying the second pickup from among the set of
potentially conflicting pickups conflicts with the first pickup further comprises:

identifying, by the dynamic transportation matching system, an estimated arrival time for
a provider vehicle corresponding to each of the set of conflicting pickups;

determining, by the dynamic transportation matching system, an arrival time difference

by comparing the first estimated arrival time for the first provider vehicle to the estimated arrival
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time for the provider vehicle corresponding to each of the set of conflicting pickups; and
identifying, by the dynamic transportation matching system, a time conflict by
determining that the arrival time difference for the second pickup corresponding to the second

transport request is within an arrival time threshold.

5. The method of claim 1, wherein the visual indicator comprises at least one of an
augmented reality presentation, an audio-visual presentation, a color, a hologram, an image, or

a pattern.

6. The method of claim 1, wherein sending the identification element to the requestor
computing device and the provider computing device further enables the requestor computing
device and the provider computing device to play audio corresponding to one or more sounds on
the requestor computing device and the provider computing device , and wherein a volume of the
audio, a pitch of the audio, or a rate of play of the audio on each of the requestor computing
device and the provider computing device increases as the provider computing device

approaches the requestor computing device.

7. The method of claim 1, further comprising causing, by the dynamic transportation

matching system via the provider computing device, a front display of a provider communication

device to display the visual indicator corresponding to the identification element.

8. The method of claim 2, further comprising identifying the one or more available

identification elements by:
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identifying, by the dynamic transportation matching system, an assigned identification
element associated with each of a plurality of conflicting pickups, the plurality of conflicting
pickups comprising the second pickup corresponding to the second transport request;

obtaining, by the dynamic transportation matching system, a list of identification elements
associated with the dynamic transportation matching system; and

removing, by the dynamic transportation matching system, each of the assigned

identification elements from the list of identification elements.

9. The method of claim 2, wherein assigning the identification element to the requestor and
the first provider vehicle from the one or more available identification elements further comprises:
identifying, by the dynamic transportation matching system, a highest ranked identification
element from the one or more available identification elements; and
assigning, by the dynamic transportation matching system, the highest ranked

identification element to the requestor and the first provider vehicle.

10. The method of claim 1, wherein determining the first pickup conflicts with the second
pickup comprises identifying that the second pickup may cause the requestor to misidentify the
second provider vehicle as a matched provider vehicle for the requestor instead of the first
provider vehicle based on the second provider vehicle arriving at a same location as the first

request location or at the second request location within the time threshold.

11. The method of claim 1, wherein sending the identification element to the requestor

computing device and the provider computing device further enables the provider communication
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device to display the visual indicator corresponding to the identification element once the provider

computing device is within an additional distance threshold of the requestor computing device.

12. A system comprising:
at least one processor; and
at least one non-transitory computer readable storage medium storing instructions that,
when executed by the at least one processor, cause the system to:
send a first transport request to a provider computing device of a first provider
vehicle, the first transport request comprising a first request location associated with a
requestor computing device;
determine a first estimated arrival time for the first provider vehicle arriving at the
first request location;
identify a second transport request for a second provider vehicle, the second
transport request comprising a second request location;
determine a first pickup corresponding to the first transport request conflicts with
a second pickup corresponding to the second transport request based on the second
request location located within a distance threshold of the first request location and a
second estimated arrival time for the second provider vehicle arriving at the second
request location within a time threshold of the first estimated arrival time for the first
provider vehicle;
assign an identification element to a requestor and the first provider vehicle from
one or more available identification elements based on the first pickup conflicting with the

second pickup; and
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send the identification element to the requestor computing device and the provider
computing device, the identification element enabling a presentation of a visual indicator
corresponding to the identification element via a user interface of the requestor computing
device and via a display of a provider communication device associated with the provider

computing device.

13. The system of claim 12, further comprising instructions that, when executed by the at least
one processor, cause the system to determine the first pickup conflicts with the second pickup
by:

determining one or more locations within the distance threshold of the first request
location;

searching one or more data stores including matched rides for one or more matched rides
associated with any of the one or more locations within the distance threshold of the first request
location;

identifying a set of potentially conflicting pickups associated with one of the one or more
locations within the distance threshold of the first request location;

determining the second pickup corresponding to the second transport request from
among the set of potentially conflicting pickups conflicts with the first pickup corresponding to the
first transport request based on the second request location being within the distance threshold
of the first request location and the second estimated arrival time for the second provider vehicle
being within the time threshold of the first estimated arrival time for the first provider vehicle; and

identifying the one or more available identification elements based on an assigned

identification element associated with the second transport request.
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14. The system of claim 12, further comprising instructions that, when executed by the at
least one processor, cause the system to:

identify that the second transport request does not have an assigned identification
element;

assign a second identification element to a second requestor and the second provider
vehicle from the one or more available identification elements, the second requestor and the
second provider vehicle corresponding to the second transport request;

identify a second provider computing device associated with the second transport request;

identify a second requestor computing device associated with the second transport
request; and

send the second identification element to the second provider computing device and to
the second requestor computing device, the second identification element enabling a
presentation of a second visual indicator corresponding to the second identification element via
a user interface of the second requestor computing device and via a display of a second provider

communication device associated with the second provider computing device.

15. The system of claim 13, further comprising instructions that, when executed by the at least
one processor, cause the system to determine the first pickup conflicts with the second pickup
by:

identifying an estimated arrival time for a provider vehicle corresponding to each of the
set of potentially conflicting pickups;

determining an arrival time difference by comparing the first estimated arrival time for the

first provider vehicle to the estimated arrival time for the provider vehicle corresponding to each
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of the set of potentially conflicting pickups; and
identifying a time conflict by determining that the arrival time difference for the second

pickup corresponding to the second transport request is within the time threshold.

16. The system of claim 13, further comprising instructions that, when executed by the at least
one processor, cause the system to identify the one or more available identification elements by:
identifying an assigned identification element associated with each of a plurality of
conflicting pickups, the plurality of conflicting pickups comprising the second pickup
corresponding to the second transport request;
obtaining a list of identification elements associated with the system; and removing each

of the assigned identification elements from the list of identification elements.

17. A non-transitory computer readable medium storing instructions thereon that, when
executed by at least one processor, cause a system to:

send a first transport request to a provider computing device of a first provider vehicle, the
first transport request comprising a first request location associated with a requestor computing
device;

determine a first estimated arrival time for the first provider vehicle arriving at the first
request location;

identify a second transport request for a second provider vehicle, the second transport
request comprising a second request location;

determine a first pickup corresponding to the first transport request conflicts with a second

pickup corresponding to the second transport request based on the second request location
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located within a distance threshold of the first request location and a second estimated arrival
time for the second provider vehicle arriving at the second request location within a time threshold
of the first estimated arrival time for the first provider vehicle;

assign an identification element to a requestor and the first provider vehicle from one or
more available identification elements based on the first pickup conflicting with the second pickup;
and

send the identification element to the requestor computing device and the provider
computing device, the identification element enabling a presentation of a visual indicator
corresponding to the identification element via a user interface of the requestor computing device
and via a display of a provider communication device associated with the provider computing

device.

18. The non-transitory computer readable medium of claim 17, further comprising instructions
that, when executed by the at least one processor, cause the system to determine the first pickup
conflicts with the second pickup by:

determining one or more locations within the distance threshold of the first request
location;

searching one or more data stores including matched rides for one or more matched rides
associated with any of the one or more locations within the distance threshold of the first request
location;

identifying a set of potentially conflicting pickups associated with one of the one or more
locations within the distance threshold of the first request location;

determining the second pickup corresponding to the second transport request from
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among the set of potentially conflicting pickups conflicts with the first pickup corresponding to the
first transport request based on the second request location being within the distance threshold
of the first request location and the second estimated arrival time for the second provider vehicle
being within the time threshold of the first estimated arrival time for the first provider vehicle; and

identifying the one or more available identification elements based on an assigned

identification element associated with the second transport request.

19. The non-transitory computer readable medium of claim 17, further comprising instructions
that, when executed by the at least one processor, cause the system to:

identify that the second transport request does not have an assigned identification
element;

assign a second identification element to a second requestor and the second provider
vehicle from the one or more available identification elements, the second requestor and the
second provider vehicle corresponding to the second transport request;

identify a second provider computing device associated with the second transport request;

identify a second requestor computing device associated with the second transport
request; and

send the second identification element to the second provider computing device and to
the second requestor computing device, the second identification element enabling a
presentation of a second visual indicator corresponding to the second identification element via
a user interface of the second requestor computing device and via a display of a second provider

communication device associated with the second provider computing device.
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20. The non-transitory computer readable medium of claim 18, further comprising instructions
that, when executed by the at least one processor, cause the system to determine the first pickup
conflicts with the second pickup by:

identifying an estimated arrival time for a provider vehicle corresponding to each of the
set of potentially conflicting pickups;

determining an arrival time difference by comparing the first estimated arrival time for the
first provider vehicle to the estimated arrival time for the provider vehicle corresponding to each
of the set of potentially conflicting pickups; and

identifying a time conflict by determining that the arrival time difference for the second

pickup corresponding to the second transport request is within the time threshold.

21. The non-transitory computer readable medium of claim 17, further comprising instructions
that, when executed by the at least one processor, cause the system to identify the one or more
available identification elements by:

identifying an assigned identification element associated with each of a plurality of
conflicting pickups, the plurality of conflicting pickups comprising the second pickup
corresponding to the second transport request;

obtaining a list of identification elements associated with the system; and

removing each of the assigned identification elements from the list of identification

elements.

22. The non-transitory computer readable medium of claim 18, wherein the visual indicator

comprises at least one of an augmented reality presentation, an audio-visual presentation, a
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color, a hologram, an image, or a pattern.

23. A ride sharing system comprising:

at least one processor; and

the computer readable medium of claim 22, wherein the at least one processor and
computer readable medium are configured to cause the at least one processor to execute the

method of any one of claims 1-11.
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