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(57) Abstract: A transport arrangement system operates to provide a service, which can receive a transport pool request from a rider.
The transport pool request can specify a set of parameters, including a pickup location and a drop-oft location. A candidate set of
transport providers are identified that satisfy one or more criterion, including a criterion of proximity relative to the pickup location.
One of the candidate set of drivers is selected to provide a transport pool for the rider. The selection can be based at least in part on
determining which individual drivers of the candidate set satisfy one or more constraints, including a first constraint that relate to a
predicted trip completion time for the rider.
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METHOD AND SYSTEM FOR SHARED TRANSPORT

RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Patent Application No.
14/942,361, filed November 16, 2015; and the aforementioned application is

hereby incorporated by reference in its entirety.

BACKGROUND

[0002] Transport services are increasingly becoming more diverse and
common, particularly with advances in location-dependent services. Many
such services enable individual users to request transportation on demand.
For example, transport services currently exist which enable vehicle drivers
to provide transport for other potential passengers in a transport pooling

arrangement, as well as to deliver packages, goods and/or prepared foods.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates an example transport arrangement system for
providing pooled transport services.

[0004] FIG. 2A illustrates an example of a transport arrangement service
for arranging rider pools.

[0005] FIG. 2B illustrates an example mobile computing device for use
with a transport arrangement system.

[0006] FIG. 3 illustrates a logical architecture of a transport arrangement
system, according to one or more embodiments.

[0007] FIG. 4A and FIG. 4B illustrate example interfaces for providing a
pooled transport service.

[0008] FIG. 5A illustrates an example method for matching a transport
pool provider to a transport pool request.

[0009] FIG. 5B illustrates an example method for predicting a trip

completion time for a given trip.

DETAILED DESCRIPTION
[00010] According to examples, a transport arrangement system operates
to provide a service, which can receive a transport pool request from a rider.

The transport pool request can specify a set of parameters, including a pickup
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location and a drop-off location. A candidate set of transport providers are
identified that satisfy one or more criterion, including a criterion of proximity
to the pickup location. One of the candidate set of drivers is selected to
provide a transport pool for the rider. The selection can be based at least in
part on determining which individual drivers of the candidate set satisfy one
or more constraints, including a first constraint that relate to a predicted trip
completion time for the rider.

[0011] With reference to examples described, a transportation pool
service (sometimes referred to as a “rider pool”) refers to a service which
transports multiple riders between different pickup and drop-off locations. In
contrast to conventional approaches (e.g., bussing), however, a transport
pool service, for purpose of this application, does not have preset pickup or
drop-off locations, or even a route of travel. Rather, the transport pool
service is implemented with at least two classes of users — driver class users
and rider class users, both of whom utilize technological functionality and
services of an intermediary computer system. With integration of the
intermediary computer system, examples enable a transport pool service that
is ad-hoc, so that riders have no set pickup location or time, and drivers have
no advance knowledge of pickup locations beyond what may be deduced from
historical pattern or experience of the driver.

[0012] Moreover, examples recognize that in urban environments, public
events, construction, emergencies, and various other events can change the
needs of riders, as well as the availability of drivers. As described in more
detail, examples provide a transport arrangement system that is dynamic
with respect to information that users of the service can utilize to more
effectively receive or provide transport.

[0013] In many examples, a transport pool service (alternatively referred
to as a “ride pool service” or “ride pool”) can be implemented when a driver
class user operates a vehicle to pick up a first rider at a first pickup location
for transport to a first drop-off location, and while the trip of the first rider is
in progress, the driver receives a request to pick up a second rider for
transport to a second drop-off location. The driver picks up the second rider,
so that the first and second riders are in the vehicle together for at least a
duration of time, until one of the two riders departs from the vehicle.

Consequently, in a rider pool, there are at least two riders whom overlap in
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time within the vehicle, with each rider having his or her own pickup and
drop-off locations In such an example, some embodiments provide a
transport arrangement system which serves the relevant classes of users
(e.g., driver and rider class users) by (i) selecting the driver for the first rider
based on parameters such as proximity and/or wait time for pickup for the
single rider, and (ii) determining when the driver is a suitable candidate for
the second pickup request, which would result in the existing transport
becoming a ride pool. According to some examples, the transport
arrangement system uses real-time processes and information to enhance or
better the selection processes where each of the riders are selected for the
rider pool.

[0014] In particular, a transport arrangement system of some examples
can provide a network service to optimize rider/driver pairings based on wait
time of riders as a group over a given geographic span. As an addition or
alternative, a transport arrangement system of some examples can
implement constraints or optimization parameters which limit or optimize
against negative or unwanted aspects of rider pooling, such as the amount of
additional trip time for the first rider should a second rider be added.

[0015] Still further, many examples described herein provide a transport
arrangement system or service for ride pooling in which estimates or
guarantees of trip completion times can be provided. Among other benefits,
estimates or guarantees of trip completion times can be provided despite
inherent uncertainty from (i) selecting a suitable driver for a pickup request,
(ii) arranging for the selected driver to arrive at the pickup location within an
acceptable duration of time, and (iii) while the trip of the rider is in progress
(e.g., after when the rider enters the vehicle) arranging for the driver to
arrive at a drop-off location of the pickup request. For ride pools, the
uncertainty increases significantly in that the selected driver for the pickup
request may have a rider already present, and/or may pick up another rider
after the current rider starts his or her trip. Accordingly, in order to provide
certainty in terms of trip completion time for individual users of a ride pool, a
transport arrangement system may take into account, through constraints
and/or optimization processes, facets of rider pooling that include a
maximum number of passengers for vehicles that may provide ride pool

services, route deviation (to individual riders or driver) to accomplish pooling,
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variation in arrival locations for riders of a pooled transport, an actual or
projected estimate of vehicle availability (or supply), and an actual or
projected estimate of riders (or demand).

[0016] When rider pooling is being provided, a transport arrangement
service determines, for each pickup request of a given rider, whether the
rider is to be a solitary rider (at least initially) or matched with a vehicle that
is completing a trip with one or more existing riders. Examples recognize that
when such determinations of rider pairing are intelligently made in a manner
that balances interests of riders and drivers, the modifications and overall trip
completion times for arranged ride pools is decreased significantly. As a
result, this reduces fares to each rider, while increasing revenue and/or profit
(when cost of driving is considered) for the driver.

[0017] In some examples, a transport arrangement system or service is
provided which can estimate an trip completion time under a best (with
minimum number of additional riders or pickups in rider pool) and worst case
scenario (with maximum number of additional riders or pickups in rider pool).
As described in greater detail, estimations of trip completion times for riders
of a rider pool require acquisition of various kinds of real-time information, as
the availability of rider pools is significantly affected by dynamically occurring
events and changing conditions that are at times unpredictable or difficult to
forecast. Examples intelligently implement rider pooling when events or
conditions that affect an outcome of a rider pool (e.g., whether a given
vehicle with a rider is to pick up another rider) occur while the driver is on-
trip for the first rider.

[0018] As used herein, a client device includes a mobile computing device
that is operated by a user of a transport arrangement system. In specific
examples, a client device executes a service application, or is otherwise
programmatically equipped to open and maintain a communication channel
with a transport arrangement service that is provided over the Internet.
Examples further provide for multiple classes of users, including a rider class
user and a driver class user. In some implementations, client devices of rider
class users operate differently than those of driver type devices. For example,
a transport arrangement system may provide different kinds of real-time

information for a client device of a rider as compared to a driver. Moreover,
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the functionality, user interface(s) and services offered to each type of user
may be different.

[0019] In numerous implementations, a client device and/or vehicle
communication device can also operate a designated application configured
to communicate with the service arrangement system. For example, a rider
may include a mobile computing device that executes a rider application
having functionality for receiving rider services, such as for viewing
availability of transport services provided through a transport arrangement
service. Similarly, a driver class user, operating a transport vehicle, can
operate a mobile computing device that executes a driver service application
having functionality related to providing transport services, including pooled
transport services.

[0020] By way of example, mobile computing devices, in context of client
devices, can include cellular-capable devices, such as smartphones, feature
phones, suitably capable laptops, notebooks, tablets (or hybrid devices or
“phablets”), and/or other multi-functional computing devices capable of
telephony/messaging. In variations, a mobile computing device can include a
roaming device, which is a device that can use a wireless link(s) (e.g.,
wireless connection implemented through a medium that uses a Bluetooth or
802.11 protocol; infrared; RF channel; Near-Field Communication
("NFC™etc.) to access a network service over, for example, the Internet. By
way of example, such devices can include tablet devices or wearable
electronic devices which sometimes link with another device that can operate
as a proxy.

[0021] While numerous examples provide for a driver to operate a mobile
computing device as a client device, variations provide for at least some
drivers to operate a vehicle communication device. A vehicle communication
device can be implemented using, for example, custom hardware, in-vehicle
devices, and/or suitable equipped devices that provide alternative On-Board
Diagnostic ("OBD") functionality.

[0022] still further, while some examples described herein relate to
pooled on-demand transport services for riders, other examples include a
transport arrangement service to provide an on-demand transport service for
transporting items such as prepared food, packages or specialty items (e.g.,

kittens). Examples further provide for a transport arrangement system that
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provides on-demand transport services for such items in an ad-hoc manner,
subject to dynamic conditions and events such as exist for rider pooling. For
such examples, a transport arrangement system operates to pool resources
of service providers to fulfil transport requests of multiple users (e.g.,
individual requesting package delivery to a drop-off location or delivery of
food item to a particular location).

[0023] In variations, a transport arrangement system is implemented for
individuals and service providers with regard to time-sensitive products or
services that need certain timeliness guarantees. For example, a user can
request an on-demand delivery service (e.g., food delivery, messenger
service, food truck service, or vegetable products shipping) using a pooled
transport service provided through a transport system, as described by
examples provided herein.

[0024] One or more embodiments described herein provide that methods,
techniques, and actions performed by a computing device are performed
programmatically, or as a computer-implemented method.
Programmatically, as used herein, means through the use of code or
computer-executable instructions. These instructions can be stored in one or
more memory resources of the computing device. A programmatically
performed step may or may not be automatic.

[0025] One or more embodiments described herein can be implemented
using programmatic modules, engines, or components. A programmatic
module, engine, or component can include a program, a sub-routine, a
portion of a program, or a software component or a hardware component
capable of performing one or more stated tasks or functions. As used herein,
a module or component can exist on a hardware component independently of
other modules or components. Alternatively, a module or component can be
a shared element or process of other modules, programs or machines.
[0026] Some embodiments described herein can generally require the use
of computing devices, including processing and memory resources. For
example, one or more embodiments described herein may be implemented,
in whole or in part, on computing devices such as servers, desktop
computers, cellular or smartphones, laptop computers, printers, digital
picture frames, network equipment (e.g., routers), wearable devices, and

tablet devices. Memory, processing, and network resources may all be used
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in connection with the establishment, use, or performance of any
embodiment described herein (including with the performance of any method
or with the implementation of any system).

[0027] Furthermore, one or more embodiments described herein may be
implemented through the use of instructions that are executable by one or
more processors. These instructions may be carried on a computer-readable
medium. Machines shown or described with figures below provide examples
of processing resources and computer-readable mediums on which
instructions for implementing embodiments of the invention can be carried
and/or executed. In particular, the numerous machines shown with
embodiments of the invention include processor(s) and various forms of
memory for holding data and instructions. Examples of computer-readable
mediums include permanent memory storage devices, such as hard drives on
personal computers or servers. Other examples of computer storage
mediums include portable storage units, such as CD or DVD units, flash
memory (such as carried on smartphones, multifunctional devices or tablets),
and magnetic memory. Computers, terminals, network enabled devices (e.g.,
mobile devices, such as cell phones) are all examples of machines and
devices that utilize processors, memory, and instructions stored on
computer-readable mediums. Additionally, embodiments may be
implemented in the form of computer-programs, or a computer usable carrier
medium capable of carrying such a program.

[0028] SYSTEM DESCRIPTION

[0029] FIG. 1 illustrates an example transport arrangement system for
providing pooled transport services. According to an example of FIG. 1, a
transport arrangement system 100 is distributed amongst centralized
network machines (e.g., servers 101) and client devices 102 which are
operated by users of a transport arrangement service provided through the
system 100. In an example of FIG. 1, the client devices 102 can be operated
by multiple classes of users (e.q., driver class users, rider class users). The
transport arrangement system 100 can be heterogeneous in nature, in that
the various end user devices can be provided in a variety of platforms or form
factors (e.g., multi-functional cellular telephony/messaging devices, tablet
device, wearable electronic device, etc.). The implementation of transport

arrangement system 100 as a network platform can entail client devices 102
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having functionality for establishing and/or maintaining a communication
channel with servers or other network resources of the transport
arrangement system 100. By way of example, the individual client devices
102 can establish and maintain an Internet Protocol connection that is
established over a wireless communication medium.

[0030] The transport arrangement system 100 can be implemented as a
network platform using multiple networks (e.g., cellular networks, Internet)
and communication mediums (e.g., such as provided through cellular, 802.11
or Bluetooth protocols, Ethernet, etc.), which are collectively represented as
a communication network 104.

[0031] Collectively, the client devices 102 of the various end users can be
heterogeneous in terms of device platform or form factor. In one
implementation, each client device 102 executes a service application 112
that establishes a communication channel with a corresponding server 101 of
the transport arrangement system 100. The service applications 112, when
executed on corresponding client devices 102, can also interface with, for
example, hardware resources such as geo-aware components (e.g., GPS) and
sensors, as well as data sets (e.g., third-party maps) and other application
functionality (e.g., calendar application).

[0032] Among other technological features, the transport arrangement
system 100 operates to aggregate data from various client devices 102 in
order to provide a variety of functionality and service enhancements with
regard to an on-demand transport arrangement service. In one aspect, the
transport arrangement system 100 implements technology to maintain
privacy of end users, while at the same time employing client devices 102 as
data acquisition elements of the network platform. According to examples,
the technological considerations for implementing an on-demand transport
arrangement service that uses the network platform are considerably more
complex than, for example, simply protecting user data stored on a
computing device. Examples recognize that for many transport arrangement
services and service enhancements to be effective, the transport
arrangement system 100 acquires user information from end users devices
102R-n (representing rider client devices) and 102D-n (representing driver
client devices). Among other challenges, the transport arrangement system

100 aggregates private information in real-time from the client devices,
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including (i) position information 109R, 109D from client devices 102R, 102D
for riders and drivers, and/or (ii) service status information 119R, 119D, in
order to provide service and non-private service related information for the
population of users, as described in greater detail below.

[0033] According to examples, various aggregations of aggregated user
information can be obtained and formulated into concrete, real-time
information that does not compromise privacy of the end users, such that
private information of a given user is not discloses to another user under a
condition or otherwise in a manner that would violate a privacy constraint,
condition or rule. By way of example, the transport arrangement system 100
can be used to obtain the real-time position information 109R, 109D and
service status information 119R, 119D from the client devices of individual
users. The service status information 119R can identify information such as
whether a rider class user has requested a transport service, whether the
rider class user is receiving the transport service, or whether the rider class
user is likely to request the transport service (e.g., based on the user
interaction with a corresponding client user device). The status information
119D for the driver class user can include information that indicates whether
the driver is available to provide a transport service or assigned or on a trip
(e.g., “"occupied”). As an addition or alternative, the status information 119D
can indicate whether driver is assigned to a transport request but has yet to
arrive at a pickup location. As another addition or alternative, the status
information 119D can indicate whether the driver has been assigned the
transport request for a duration of time that permits reassignment (e.g.,
when the driver has yet to arrive at a pickup location and the current
assignment has not exceeded a threshold time limit).

[0034] In similar fashion, the position information 109R, 109D of users in
a given geographic region can be used to determine, for example, a number
of riders or drivers in that region. When combined with the service status
information 119R, the position information 109R, of the various rider class
users can define, for example, a demand/or potential demand for an on-
demand transport service. Likewise, the combination of position information
109D and service status information 119D for driver class users can
determine a supply or potential supply for an on-demand transport service.

The real-time acquisition and update of demand and supply information can



WO 2017/087565 PCT/US2016/062344

further lead to service enhancements, such as better predictability of trip
completion times or trip completion times, and/or real-time price
adjustments to adjust demand and/or supply. With examples such as shown
by FIG. 1, enhancements, including determination of demand and supply, can
be made specific to transport pool services. As a result, such enhancements
can be implemented with ride pool services to optimize the transport
arrangement system 100 by, for example, reducing expenditure of driver
resources (e.g., available drivers, fuel of vehicle operated by individual
driver) relative to total income earned by drivers.

[0035] Additionally, the optimization functionality of the transport
arrangement system 100 can improve the efficiency of the components of
network platform, in that the client devices 102R, 102D and servers 101 are
used more efficiently when a pooled transport service is provided rather than
a singular transport service. For example, an operational duration and/or
quantity of computational resources required for client devices 102R, 102D to
receive/provide a pooled transport can be significantly reduced as compared
to an alternative service which does not optimize for users as a group or
population. The reduction of the operational duration and computational
resources can translate to battery conservation for the client devices 102R,
102D, as well as increasing bandwidth for neighboring client devices 102R,
102D.

[0036] With further reference to an example of FIG. 1, the transport
arrangement system 100 can be implemented as a distributed network
platform, in order to securely acquire and aggregate information from client
devices 102R, 102D without violating privacy constraints or rules. As a
distributed network platform, the transport arrangement system 100 is able
to acquire accurate, real-time and reliable information that can serve the
purpose of intelligent or optimized implementation of rider pooling and/or
other transport arrangement services. Furthermore, the acquisition of such
information can promote or enable the transport arrangement system 100 in
predicting completion times of trips for transport services in which pooling
can occur. As described in greater detail, some variations provide that the
transport arrangement system 100 calculates predicted completion times for
prospective pairings for riders in a rider pool before assigning riders to

corresponding vehicles. The calculation of predicted completion times can
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enable the transport arrangement system 100 to implement constraints on
rider pairings, by for example, limiting the deviation of an existing trip to
accommodate rider pooling when a trip of a newly added rider causes the
completion time of the existing trip to exceed a given threshold. The
calculation of predicted completion times for prospective pairings can further
be averaged, or subjected to statistical or historical analysis, in order to
determine the threshold of comparison for when prospective rider pairings
are evaluated for suitability in pairing with an existing rider pool.

[0037] Additionally, the acquisition of real-time information from client
devices 102 can enable predictions of vehicle occupancy, supply and/or
demand, and price for a pooled transport service. As with other examples,
the predictions can be made in real-time using information that is itself
obtained in real-time.

[0038] In the context of examples provided, the term “supply” is primarily
understood to mean a number of service providers (e.g., drivers) in a given
geographic region. In many examples, the number of service providers can
be refined to mean those service providers who are available to provide the
service, and/or those service providers who will be available to provide
service within a threshold period of time. The term “demand” is primarily
understood to mean rider class users. The term demand can also be refined
in variations to include (or exclude) riders who, in a given instance or
duration, are actively receiving the service, or those users for whom there
exist only an uncertain probability that a transport request will be made.
[0039] As illustrated by examples of FIG. 1, the transport arrangement
system 100 can provide an on-demand service in which client devices 102R,
102D are both user end devices and source devices for information used by
the transport arrangement system 100. The information obtained by the
transport arrangement system 100 from the client devices 102R, 102D (e.g.,
position information, service status information) adjust the manner in which
the on-demand service is provided. Thus, each client device 102R, 102D can
operate as part of the transport arrangement system 100 to obtain or provide
services for a given user, while at the same time providing information (e.g.,
user position or service state information) for affecting implementation of the
on-demand service to a larger group of users (e.q., riders in a given number

of blocks within a city).
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[0040] As the transport arrangement system 100 utilizes client devices
102 as source devices for information, the role of a centralized or
intermediary computer, such as provided by the one or more servers 101,
can be to implement decisions objectively, so as to optimize or adhere to
desired constraints for the larger group of riders and drivers, rather than
serve the best needs of the individual rider or driver.

[0041] Among other technical benefits and objectives, the servers 101 can
implement functionality for acquiring information for making such
determinations, as well as processes for making the determinations using the
acquired information, in a manner that excludes human involvement or
influence. According to one aspect, the servers 101 implement functionality
that is technical in aggregating information that is otherwise deemed private
when non-aggregated, in order to use the information to enhance or augment
services for a larger group of users. According to another aspect, the servers
101 implement functionality that uses the aggregated information to
determine supply, demand, arrival or total trip time and predictions thereof,
including predictions of vehicle occupancy in rider pooling.

[0042] By way of example, a transport arrangement system 100 can be
implemented so that the client device 102D of the driver automatically
communicates position information to a service of the transport arrangement
system whenever the driver device is made available for use in connection
with transport services provided through the transport arrangement system
100. The client device 102D can disable or actively preclude the driver from,
for example, disabling or altering the geo-aware resources of the client
device 102D, so that the source of information for the position of the driver
at a particular instance is provided by the geo-aware resource (e.g., GPS) of
the driver device, without interruption or influence from the driver. In this
respect, the transport arrangement system 100 implements functionality
which lacks a manual alternative, as a remote computation mechanism
ensures the validity of the acquired data from the various users who may be
inherently biased and not sufficiently reliable or precise. For example, the
service of the transport arrangement system 100 cannot ask the driver his or
her position at a given instance because (i) the driver will likely not be able to
know with sufficient granularity, and (ii) information provided by the driver is

suspect, as the driver has self-motivation of reducing perceived expenditure.
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[0043] As an illustration of the latter case, if a driver is asked his position
when the driver is on-trip, and the driver knows he is near the end of the
trip, examples recognize that the driver may naturally act for his own interest
by providing information that is inaccurate, to sway the entity making the
determination to assign the new rider to the driver, so that the driver’s rider
pool is maximized. The outcome of the determination may be that the route
of the driver is deviated to the second rider, when the more optimal
determination (based on the actual real-time position of the driver) would be
to drop-off the first rider, then head back and pick up the second rider, or
alternatively, to have a second vehicle pick up the second rider because the
addition of the trip time to the first driver would violate a constraint of total
trip time of the first rider. Not only would the driver have a bias to provide
inaccurate information, the driver would not have information to make the
optimal determination, as the information needed to determine optimal
pickup pairings is done in real-time, meaning from the use of real-time
position and status information 109, 119 from a population of users (both
riders and drivers). Because the transport arrangement service utilizes real-
time information, the actual determination of which driver/rider pairing is
needed can be made over a duration of time (e.g., 30-seconds) during which
the determination can change based on fluctuations to demand and supply,
as well as projected routes of the driver’s trips and new trips in progress.
[0044] Examples recognize that manual input or influence from any user
of transport arrangement system 100 would undermine an ability of the
system to optimize and implement constraints that are designed for
predictability or efficiency. For example, riders may receive discounts for
enabling ride pooling on their transport requests, but conversely, riders
generally do not like to share confined spaces with strangers. Riders thus
have motivation to provide information that would influence a decision
against pooling the transport being provided to the particular rider. For such
reasons, transport arrangement system 100 can provide the service
application with functionality that disables or otherwise precludes any user
from disrupting or influencing information that the system needs to make
decisions when implementing the transport arrangement service. The service
application on each client device 102 can, for example, disable an ability of

users to switch off the client device’s position determination resources (e.g.,
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GPS) when the service application 112 is executing, as well as to significantly
interfere with the client device’s communications over an established channel
with the transport arrangement system 100.

[0045] In some examples, the servers 101 implement functionality, shown
as being provided by transport pooling logic 105, to arrange transport pooling
services, as well as to determine predictive outcomes for actual (e.g., two
riders in one vehicle), prospective (hypothetical placement of actual rider
who has not been assigned to a driver with existing transport which can
accommodate the rider for rider pool), and/or hypothetical pool (e.g., when
rider pools are determined from statistical data indicating likelihood of
available vehicles given projected supply/demand). Additionally, the
transport pooling logic 105 can utilize information from multiple users
(including drivers and riders) to determine multiple facets of a requested or
prospective (or hypothetical) rider pairing. The client devices 102R, 102D
can utilize the communication network 104 to repeatedly or continuously
communicate information such as position information 109R, 109D and/or
service status information 119R, 119D. In examples, the client devices 102R,
102D execute variations of the service application 112, which provides
functionality that enables the formation and/or maintenance of a
communication channel between the respective client device and the network
service. Additionally, service application 112 can implement processes or
functionality to access hardware (e.g., GPS, accelerometer, etc.), software or
data resources (e.g., maps) of the respective devices for purpose of obtaining
raw data (e.g., position information from sensors such as GPS) for use in
providing information (e.g., position information 109R, 109D, service status
information 119R, 119D) which the transport pooling logic 105 can use to
make predictive outcomes of projected completion times and/or vehicle
occupancy.

[0046] As mentioned with other examples, the service application 112 can
implement functionality to limit or eliminate users from interfering with the
acquisition of raw data, as well as the manner in which the raw data is
processed before being communicated to the transport arrangement system
100. For example, the service application 112 can implement an automated
process to scan position sensors and determine geographical coordinates of

the device at the particular instance, then pair the information with an
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account identifier, and further encrypt (or hash) the information before
transmission to the transport arrangement system 100. If the user should
disable, for example, the GPS functionality, the service application 112 can
disable receipt of services for the device, or alternatively limit service
provided to the user while discounting information communicated from the
device. In this way, the service application 112 implements functionality to
protect the accuracy and integrity of information communicated from the
respective client devices 102R, 102D.

[0047] FIG. 2A illustrates an example of a transport arrangement service
for arranging rider pools. A transport arrangement service 200 can be
implemented as part of, for example, a transport arrangement system 100,
such as described with an example of FIG. 1. Accordingly, an example of FIG.
2 can be viewed in context of the transport arrangement system 100 of an
example of FIG. 1.

[0048] With reference to an example of FIG. 2A, the transport
arrangement service 200 can be implemented using a server (or combination
of servers or other network computers). In one implementation, the service
200 includes processor 201, memory 202 which can include a read-only
memory (ROM) as well as a random access memory (RAM) or other dynamic
storage device, a display device 203, an input mechanism 204 and a
communication interface 205 for communicative coupling to a communication
network 214.

[0049] The processor 201 of the service 200 performs one or more
processes, steps and other functions described with implementations such as
described by FIG. 1, 2A, 3, 4A, 4B, 5A and 5B. The processor 201 can
process information and instructions stored in memory 202, such as provided
by a random access memory (RAM) or other dynamic storage device, for
storing information and instructions which are executable by processor 201.
The memory 202 can be used to store temporary variables or other
intermediate information during execution of transport pooling logic 105and
other logic. The memory 202 can include ROM or other static storage device
for storing static information and instructions for processor 201. The
communication interface 205 can operate to enable the transport
arrangement service 200 to communicate with one or more communication

networks 214 (e.g., cellular network) through use of the network link
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(wireless or wired). Using the network link, the service 200 can communicate
with one or more computing devices in supplying providing. In accordance
with examples, shared transport server 101 communicates with, and receives
information including in-transit or on-trip location information while a shared
ride pool that is provided by the transport arrangement system 100 is when a
ride pool is evaluated (e.g., by rider), initiated or in progress.

[0050] The processor 201 can execute instructions from memory, as
shown by transport pooling logic 105, to provide rider pool matching (e.g.,
see FIG. 5A), as well as predictive outcomes for actual, prospective and/or
hypothetical rider pools (e.g., predictive trip completion time, such as
described with an example of FIG. 5B). The transport pooling logic 105 can
include a ride pool matching component (e.g., as described with FIG. 5A), as
well as trip completion time predictor 227 (e.g., as can be implemented with
an example of FIG. 5B). A set of ride pool constraints 229 can be stored for
use with the ride pool matching component 225 and trip completion time
predictor 227. The ride pool constraints 229 can include, for example, (i) a
maximum number of passengers which are permitted for a given vehicle
under consideration for a ride pool, and/or (ii) a permitted deviation for
accommodating the requester as an additional rider of an existing ride pool in
progress, from the perspective or the additional rider (where the deviation is
compared to a transport to the requester’s drop-off location without a ride
pool transport), and/or existing rider (where the deviation is compared to the
in progress transport for the existing rider being completed without the
additional rider).

[0051] In one implementation, the processor 201 can process a ride pool
request to determine parameters such as pickup location and drop-off
location for a rider’s request. The processor 201 can execute the ride pool
matching component 225, which can utilize the parameters of the ride pool
request to select a ride pool for the requester, subject to the constraints 229.
As described in other examples the constraints 229 can be determined from
historical information, and can be specific to time interval (e.g., day of week,
time of day) and geographic region. In a variation, the constraints 229 can
enable ranking or scoring, so that the selected vehicle may be one that best
satisfies the constraints 229 (e.g., vehicle with least deviation). Additionally,

the processor 201 can execute the trip completion time predictor 227 to
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predict a trip completion time for a selected or considered ride pool, given the
parameters of the request.

[0052] FIG. 2B illustrates an example mobile computing device for use
with a transport arrangement system. In an example of FIG. 2B, a mobile
computing device 250 can execute the service application 112 in order to
operate as one of the client devices 102 (see FIG. 1) of a transport
arrangement system. Accordingly, the mobile computing device 250 can
correspond to, for example, a cellular communication device (e.g., feature
phone, smartphone etc.) that is capable of telephony, messaging, and/or
data services. In variations, the mobile computing device 250 can correspond
to, for example, a tablet or wearable computing device. The mobile
computing device 250 includes one or more processors 251, memory 252,
display screen 253, input mechanisms 254 such as a keyboard or software-
implemented touchscreen input functionality, location determination
capability such as by way of a GPS module 255, and one or more
communication interfaces 256 (e.g., interfaces for enabling wireless
communications using Wi-Fi, Bluetooth, cellular mediums) for
communicatively coupling to communication network 264 (e.g., such as by
sending or receiving cellular data over data and/or voice channels) in order to
communicate with transport arrangement service 200.

[0053] According to some examples, the service application 112 can be
executed to generate one or more interfaces for interacting with the transport
arrangement service 200. In an example of FIG. 2B, the service application
112 can be implemented using application instructions 263 in order to
generate rider pool interface 266 from which transport pool requests can be
generated by rider class users. The service application 112 can be
downloaded (via communication interface 256) from a website controlled by
the transport arrangement system 100. As described with an example of FIG.
5A, the rider pool interface 266 can be used to match a rider with a ride pool
transport provider. Still further, as described with an example of FIG. 5B, the
rider pool interface 266 can be used to estimate a time of arrival for a
prospective or actual rider of rider pool.

[0054] According to some examples, the rider pool interface 266 can
enable a rider class user to operate the mobile computing device 250 as a

client device 102 for purpose of requesting a ride pool transport from the

17



WO 2017/087565 PCT/US2016/062344

transport arrangement service 200. In making the transport request, the
service application 112 can execute to access the GPS module 255 to
determine a current location of the user. The service application 112 can
provide or access a map or other location based interface in order to enable
the user to specify the pickup location (e.g., as the current location or
position relative to the current position) and drop off location. The transport
arrangement service 200 can receive and respond to the transport pooling
request, so that content (e.g., location of approaching vehicle) can be
rendered on the display screen 253. The user can interact and specify input
(e.g., make transport pool request, specify drop-off and destination locations,
etc.) using one or more of the input mechanisms (e.g., touch screen).
[0055] FIG. 3 illustrates a logical architecture of a transport arrangement
system, according to one or more embodiments. More specifically, FIG. 3
illustrates logical or programmatic components or functionality that can be
combined to implement example transport arrangement system 100 (see
FIG. 1), including components of client devices 102R, 102D for riders and
drivers, as well the transport arrangement service 200 for use with such
client devices.

[0056] As described with examples of FIG. 1, 2A and 2B, rider client
devices 102R execute service applications 112 in order to communicate and
receive services from the transport arrangement service 200. In particular,
the client devices 102R can execute service application 112 to open or
maintain a communication channel with the transport arrangement service
200 via a rider device interface 310. While different types of communications
can be exchanged for different services and functionality, an example of FIG.
3 provides that the rider client devices 102R communicate ride pool requests
301 (alternatively referred to as "transport pool requests" or similar
variations) and estimate requests 303 of a corresponding rider. The ride pool
requests 301 can correspond to a request from the rider to receive a
transport pooling service from a pickup location to a drop off location. The
estimate request 303 can correspond to a manual or programmatically
generated request to estimate an attribute or parameter of a transport pool
service specifically related to trip duration, such as trip completion time. The
trip completion time can refer to the time needed from when the rider is

picked up at a pickup location to the time when the same rider is dropped off
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at the drop-off location. For example, the rider can operate client device
102R in order to receive an estimate for the duration of a ride pool, in
advance of the rider deciding to make the ride pool request 301.
Alternatively, the client device 102R can respond to user input to estimate
the attribute or parameter of a ride pool that has just been initiated (e.g.,
rider enters vehicle) or is otherwise in progress for the requesting user.
[0057] In other variations, a programmatic component or element of
client device 102R or transport arrangement service 200 can be triggered to
generate the estimate request 303. For example, upon the rider receiving a
response 321 to a ride pool request 301 (e.g., user is informed that a vehicle
is on route to pick up the rider), a programmatic element of the client device
102R and/or transport arrangement service 200 automatically generates the
estimate request 303, and the request can be repeated for updated
information. While many examples consider deviations or modifications to trip
completion time when describing a response to the estimate request 303,
variations can consider other attributes of a rider’s trip, such as modification
to trip by distance, fare price (which may be dependent on trip completion
time or distance), and/or fare comparison (as between rider pool and singular
transport) given the rider’s pickup and drop-off locations.

[0058] The driver client devices 102D each execute a corresponding
version of service application 112 when the drivers are active. The service
application 112 on the driver client devices 102D can establish and maintain
a communication link with a driver device interface 312 of the transport
arrangement service 200, and the communication link can be used to
communicate various types of information, shown as driver information 329,
to the transport arrangement service 200. According to some examples, the
driver information 329 can include driver position information 109, driver
status information 119 and/or other information such as driver (or vehicle)
identifier. The driver device interface 312 can include logic to maintain a real-
time driver status store 315 for use by various components of the transport
arrangement service 200. In particular, the driver device interface 312 can be
updated continuously, by the driver information 329 that is communicated
from each driver client device 102D, so that the driver position information
109D and driver status information 119 is maintained up-to-date. The driver

status information 119D can reflect whether the driver is active or inactive,
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and whether the driver is on a trip or available to provide service for a new
requester. In the context of rider pooling, the driver status information 119D
can reflect whether the driver has an existing passenger and/or whether the
driver has room for a new rider. Additionally, the driver status information
319D can include drop-off location for the trip(s) which a given driver is on.
[0059] In some variations, the driver status information 119D can reflect
whether the driver is on a trip, when the driver has been assigned to a rider
(but before the trip has begun) or when the driver is nearing completion of a
trip. Depending on implementation, recent driver assignment (e.g., less than
two minutes after assignment) can be considered as an available status.
Likewise, a driver who is nearing completion of a trip can also be considered
available when the time of completion is within a given threshold.

[0060] According to examples, the transport arrangement service 200
implements functionality to match a rider with a ride pool transport. The ride
pool transport can correspond to an arranged transport that can be pooled for
multiple passengers. From the perspective of a requester (e.g., user who
generates ride pool request 301), the ride pool transport can be correspond
to a transport in which the requester will either be a first or sole rider, or
alternatively, a transport in which the requester will be an additional rider.
According to examples, a requester will not know whether the provided
transport will have an existing rider or be empty. Moreover, the requester will
not know how the status of the transport will change over time (e.g., with the
addition of a new rider, drop off of an existing rider, etc.).

[0061] An example of FIG. 3 recognizes that the uncertainty can dissuade
riders from wanting to request a ride pool transport. For example, from the
perspective of the requester, a ride pool transport can take a longer period of
time in order to accommodate additional pickup and/or drop-offs. In order to
provide more certainty, the transport arrangement service 200 can estimate
and/or firmly limit the range of a trip completion time for any particular ride
pool transport. In one implementation, ride pool matching component 320
selects a ride pool transport for an incoming ride pool request 301, with a set
of ride pool constraints 337 defining upper limits of added time or distance
for the ride pool transport, from the perspective of either the requester or
existing passenger. In some examples, the set of ride pool constraints 337

include identification of a maximum number of passengers that drivers are
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permitted to carry (e.g., two or more). The maximum number of passengers
can, for example, be based on a size of the driver’s vehicle, a preference of
an operator of the transport arrangement service 200, and/or a preference of
driver/operator of individual vehicles used by the transport arrangement
service 200. Still further, the set of ride pool constraints 337 can include
permitted deviations from an existing or optimal trip as measured in distance
and/or time. In some examples, the deviations can be determined in context
of the requester, so as to reflect a measure of added time or distance that is
or may be needed for transporting the requester to the requester's drop off
location as compared to transporting the requester between the pickup and
drop-off locations without rider pooling (e.g., singular rider transport). As an
addition or alternative, some variations provide for the deviations to be a
measure of extension to an existing rider's trip in terms of duration and/or
time as a result of the addition of the requester as a new rider. In this way
the rider pool constraints 337 can define limits or thresholds for when
deviations are acceptable in matching a ride pool transport to a ride pool
request.

[0062] According to an example of FIG. 3, when the set of candidate
drivers 305 are identified, a ride pool estimate 330 can be used to calculate a
ride pool estimate 319, corresponding to a trip completion time and/or a trip
completion distance. The trip completion time and/or distance can be
predicted based on a determined best-case (e.g., rider in rider pool with no
other riders) and/or worst-case scenario (e.g., rider in rider pool with
maximum passengers), average of best/worst case scenarios, or variations
thereof. In some variations, the ride pool estimate 330 can calculate trip
arrival times for the requester, based on, for example, best case scenario
(e.g., requester receives single rider transport), worst case scenario (e.qg.,
requester receives rider pool transport), and/or probability thereof. The trip
arrival times can also be expressed in terms of the range (e.g., as between
best and worst case scenarios), using the routing engine 332 to determine
time and/or distance traveled for the requester’s trip. As described with an
example of FIG. 5B, arrival times can be estimated for a requester even when
uncertainty exists as to whether the transport provided to the requester will

accommodate multiple passengers, or the amount of route modification and
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time extension which will be present if the transport provided to the rider is
in fact pooled either before or after the rider transport request is made.
[0063] In order to determine the ride pool estimate 319 for trip arrival
time or distance, the ride pool estimator 330 can use the historical
information 343 to determine, for example, (i) supply, (ii) demand, (iii) a
probability of multiple passengers in one vehicle, and/or (iv) a probability
that if a requester initiates a transport in an empty vehicle, another rider pool
request may be received during the trip so as to convert the trip to a rider
pool. Still further, the historical information 343 can include typical deviations
by time or duration for a given geographic region and/or relevant time
period. The ride pool estimate 319 can also include consideration of multiple
ride pool pairings occurring in one trip for the requester, using input of
supply, demand, and/or historical information. For example, if the requester’s
trip is relatively long, the ride pool estimate 319 can consider a probability
that the user’s ride pool will include a drop-off of an existing rider and a new
pickup of a new rider, or multiple drop-offs and/or new pickups before the
requester is transported to the drop-off location.

[0064] In some implementations, the ride pool estimator 330 operates the
routing engine 332 to reroute an in-progress trip for purpose of
accommodating an additional rider. Trips which are in progress by candidate
drivers can be analyzed for route modifications in order to determine an
extension or deviation to trip completion time or distance. More specifically, a
candidate driver with an existing passenger can be evaluated for the ride pool
request 301 by determining the extension in time or distance caused by the
addition of the requester to the existing trip. The ride pool estimator 330
determines a modification or extension to the existing trip of the driver using
the routing engine 332. The routing engine 332 determines one or more
alternative routes (or route modifications) for the existing trip of the driver,
in order to accommodate a trip of the requester. The routing engine 332 can
also be used to calculate a predicted or likely modified route of the driver
when the requester is picked up, as compared to a single rider trip for the
requester.

[0065] When the vehicle of a candidate driver has no existing passengers,
the ride pool estimate 330 can determine a possible extension for a trip that

is initiated for the requester as a single rider. The possible extension can
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consider a probability that another rider will be picked up while the
requester’s trip is in progress, so that the requester’s trip completion time or
overall distance may be extended as a result of a subsequent pickup. In
some variations, the probability can be determined from historical
information 343. Still further, rather than probability, the ride pool estimate
330 can assume a reasonable worst-case scenario, such as the requester
being joined by a new rider at a point in the trip where the extension is
maximized by time or duration. Similarly, in some examples, the estimate
can be determined from statistical or probability analysis of the historical
information 343.

[0066] In some variations, the historical information 343 can be used to
determine some or all of the ride pool constraints 337. For example, the
permissible deviations as to time or distance can be determined from
averaging prior data and/or performing statistical analysis on trip completion
times or distances for rider pool transports in a given geographic region
and/or interval of time.

[0067] Depending on variations, the ride pool constraints 337 can be
static (e.g., fixed at 5 minutes in terms of extensions permitted to existing
rider, or in terms of additional time for requester as compared to single rider
transport), dynamic (e.g., subject to change based on events such as traffic
conditions, and/or supply or demand), or formulistic. Still further, some
examples enable users (e.g., riders) to specify constraints 337, such as when
making the transport pool request 301. For example, the rider can specify a
request for a transport pool request, provided that the added time for the
transport pool does not exceed a set number of minutes, as compared to a
singular transport service.

[0068] According to some examples, when an incoming rider transport
request 301 is received, the rider pool matching component 320 combines
with the ride pool estimate 330 in order to select a driver for the transport
request. In one implementation, the rider pool matching component 320 uses
the request parameters 311 (e.qg., pickup and drop-off locations) to select a
suitable ride pool transport for the request. In an example of FIG. 3, the rider
pool matching component 320 queries the real-time driver status store 315
to obtain a candidate set of drivers 305. The candidate set of drivers 305 can

include those drivers which are available (based on driver status information
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119) and whom are within a threshold proximity to the requester or pickup
location (based on driver position 309).

[0069] To further the example, in determining which of the drivers in the
candidate set 305 satisfy the rider pool constraints 337, the rider pool
matching component 320 can utilize one or more rider pool estimates 319
provided by the ride pool estimator 330. In one implementation, the rider
pool information 313 for a given ride pool requester 301 is stored in the ride
pool store 339 for determination of ride pool estimates 319 (e.g., predicted
trip completion time, worst-case trip completion time, etc.). According to
some examples, the ride pool store 339 can reflect the prospective or
hypothetical ride pool transports, rather than actual ride pool transports. The
prospective or hypothetical ride pool transports can be used to calculate, for
example, time or distance deviations presented by each driver of the
candidate set 305, should that driver be selected to provide the ride pool
transport for the requester. The deviations needed in time or distance to
accommodate the requester may be used to weight, rank or otherwise select
one vehicle of the candidate set 305 over another.

[0070] The ride pool information 313 can specify ride pool parameters
347, including pickup and drop-off locations for the requester’s trip, as well
as information about the candidate drivers 305 (e.g., current position and/or
destination, planned route for trip, etc.). The ride pool estimate 330 can
access the routing engine 332, in order to determine optimal modifications to
existing or planned routes of active trips that are in progress for the
candidate drivers 305. Some examples provide that for at least some of the
candidate drivers 305, a modification or deviation to an existing and active
route is used to determine the time extension for the addition of another
rider (e.g., the requester). In other examples, the routing engine 332 can be
used to determine a likely route for a given transport request 301 for a single
rider transport. Historical information 343 can be used to determine a
probability that the requester’ trip will convert into a pool, subject to the
constraints 337. Alternatively, an assumption can be made at the request’s
trip will be converted into the rider pool. In either case, an alternative route
can be predicted if the requester’s trip is turned into a rider pool, and the

alternative route can be used to determine an extension in time or distance

24



WO 2017/087565 PCT/US2016/062344

for the requester’s trip should the rider pool occur after the requester’s trip is
initiated.

[0071] In one implementation, rider pool matching component 320
implements a process to determine which of the candidate set of drivers 305
best satisfy the rider pool constraints 337. For example, if multiple drivers
satisfy the constraints 337, the additional selection criteria can be used.
Examples of additional selection criteria can include (i) driver with lowest
time to a pick up location specified by the ride pool request 301, (ii) driver
which can provider rider pool transport with smallest extension in time or
distance to either requester or existing rider, and/or (iii) the driver who is
most likely to offer the requester a longest duration of solitary time for a ride
pool that is within time/distance constraints.

[0072] As an alternative or variation, the rider pool matching component
320 and ride pool estimate 330 combine to implement a process to rank or
weight drivers of the candidate set 305 based on one or more constraints
337. By way of example, for the latter case, if multiple drivers satisfy all of
the rider pool constraints 337, then additional selection criteria determined
from the rider pool constraints 337 can be used to select the driver for the
transport request 301. According to some examples, the selected driver can
correspond to a driver who has at least one rider in the vehicle, for whom the
existing trip presents the least amount of conflict in terms of added time or
distance for the rider pool transports of the requester or existing passenger.
Thus, for example, the selected driver for the requester can correspond to
the driver who is on a trip to the same drop off as that specified by the
requester. Still further, in other variations, the selection of the particular
driver can be based on factors such as minimizing an arrival time for a driver
to arrive at a pickup location specified by the ride pool request 301.

[0073] Still further, an example of FIG. 3 provides that the rider pool
matching component 320 implements a selection process such as described
with one or more examples of FIG. 5A. When the driver is selected from the
candidate set 305, a rider pool assignment 333 can be communicated to the
real-time driver status store 315. In one implementation, the rider pool
assignment 333 links a record of the driver to a newly assigned rider pool
transport, identifying a new pickup location, updating a number of

passengers in the rider's vehicle, and adding or identifying the drop off
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location for the newly added rider pool transport. The ride pool store 339 can
also represent an instance of pertinent real-time records reflecting rider pool
assignments for individual drivers in a given geographical region, and at a
particular moment in time.

[0074] FIG. 4A and FIG. 4B illustrate example interfaces for providing a
pooled transport service. According to various implementations, a transport
request interface 410 (FIG. 4A) and ride pool interface 450 (FIG. 4B) can be
provided on a mobile computing device (such as described with an example
of FIG. 2B), using data communicated from a network service (such as
described with an example of FIG. 2A).

[0075] In an example of FIG. 4A, a transport request interface 410 is
provided on a client device 102 as part of, or generated with, execution of
the service application 112. In one example, transport request interface 410
enables an individual to make a selection of a transport service using a
selection mechanism 406. The offered transport services can include a ride
pool service 407, as well as other types or levels of service.

[0076] In making the selection, the user can specify the pickup location
402 and the drop-off location 403. A user can, for example, use a feature 404
to trigger a transport request using either the specified pickup location 402,
which in many cases can be the user’s current location. In an example
shown, the transport request is not initiated until the user makes a selection
through the feature 404. Prior to the feature 404 being selected, the request
interface 410 can include service specific information 405a. For a ride pool
service, the service specific-information 405a can identify a maximum
number of persons which may ride in a given ride pool provided through the
transport arrangement service at that time.

[0077] In an example of FIG. 4B, the ride pool interface 450 can include a
trip completion time predictor 408 for when the ride pool transport service is
selected or requested. The trip completion time predictor 408 can be
determined from, for example, the destination location 403, using a process
such as described with an example of FIG. 5B. According to some examples,
the trip completion time predictor 408 can be displayed (i) before when the
user makes the transport request (e.g., through the ride request interface
410), (ii) after the user makes an initial ride pool request using, for example,

the feature 404 of the transport request interface 410, but before confirming
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the ride pool request, (iii) after the user makes the initial ride pool request
using, for example, the feature 404 of the transport request interface 410
and after the user confirms the ride pool request, but before the transport
has arrived to the pickup location, and/or (iv) once the user is on-trip using a
ride pool transport (e.g., the user has entered the vehicle and the driver has
started the transport service).

[0078] In examples in which the trip completion time predictor 408 is
provided on a user interface before the pickup arrives, the value of the trip
completion time predictor 408 can be calculated based on a trip completion
time for a ride pool, as described with an example of FIG. 5B, plus an
estimated time to pickup for a suitable ride pool vehicle. In some examples,
historical information is used to determine the time to pickup for the suitable
ride pool vehicle, so that the trip completion time predictor 408 displays the
sum of the estimated time to pickup and the trip completion time for when
the ride pool starts.

[0079] While transport pool services can provide lower fares for transport
for a user, as well as provide more efficiency for the driver, ride pools can
take more time to deliver the passenger to the desired drop-off location. In
this regard, under conventional approaches, a ride pool service can become
an unattractive selection because the ride pool service presents an unknown
to the rider as to completion time for a given trip. Examples recognize that if
the rider is unaware of the ride pool constraints, specifically the trip
completion time, the uncertainty may cause the rider to choose singular
transport even though the ride pool would have delivered the rider to the
drop-off within a time frame that would have been acceptable.

[0080] In contrast to conventional approaches, examples of FIG. 4A and
FIG. 4B enable a user to have predictability as to trip completion time when a
ride pool service is requested. The trip completion time predictor 408 can, for
example, display any one of the following types of information for the rider
before the rider commits to making a transport request: (i) trip completion
time for ride pool; (ii) range of trip completion times with worst-case scenario
being highly reliable or guaranteed (e.g., twenty five to thirty four minutes);
(iii) trip arrival time, with consideration of time to pick up for a driver of the
rider pool and the trip completion time, including range and/or worst-case;

and/or (iv) differentials in time as between alternatives of ride pool or other
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types of arranged transport, including singular transport, for both arrival time
and trip completion time. In some variations, the completion or arrival times
can also be correlated to price information, so that the trip completion time
predictor 408 can provide a comparison of information such as trip arrival
time, fare price, type of vehicle.

[0081] While examples of FIG. 4A and 4B illustrate the trip completion
time predictor 408 for an interface that is displayed after the ride request is
made, variations provide that the trip completion time predictor 408 can be
displayed on alternative interfaces, including those displayed to the user
before the transport request is made. In such variations, the trip completion
time predictor 408 can include information based on prospective rider-driver
pairing (e.g., user is hypothetically paired with a likely driver who would
receive the transport request for purpose of calculating values for the trip
completion time predictor 408) or hypothetical rider-driver pairings (e.g.,
based on historical information and probabilities, without consideration of
actual driver who may receive pairing).

[0082] METHODOLOGY

[0083] FIG. 5A illustrates an example method for matching a transport
pool provider to a transport pool request. 5B illustrates an example method
for predicting a trip completion time for a given trip. According to some
aspects, examples of FIGS. 5A and 5B can be implemented as part of a
transport arrangement system 100, such as through use of the service 200
and/or in connection with client devices 102. Furthermore, in describing
examples of FIGS. 5A and FIG. 5B, reference is made to examples of FIGS. 1
through 4B for purpose of illustrating suitable components or elements for
performing a step or sub-step being described.

[0084] In an example of FIG. 5A, a ride pool trigger is detected (510). The
ride pool trigger can correspond to a transport pool request generated from a
client device 102 of the rider (512). The ride pool trigger can include one or
more parameters, such as a pickup location for where a transport for a rider
is to start, a current location of the requester, and/or a drop-off location for
the transport.

[0085] In response to the trigger, the transport arrangement system 100
selects a transport provider (e.g., driver-class user). The decision can be

implemented as part of a multi-decision sequence (e.g., sequenced or
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iterative process). In one implementation, the transport arrangement system
100 identifies a set of candidate drivers 305 for rider pools which are within a
threshold to the pickup location (520). The threshold can correspond to a
predetermined distance or a duration of time for a given vehicle to arrive at
the pickup location.

[0086] The candidate set of providers can be subjected to one or more
filtering or weighting processes from which one or more selections of
providers is made. The processes can include application of a set of
constraints to individual vehicles which meet the distance or time threshold
(530). The constraints 337 can be implemented as rules or conditions relating
to the suitability of a particular vehicle to provide a ride pool transport for a
passenger of the transport trigger. In one example, the set of constraints for
determining the suitability of a provider from the candidate set include (i) a
number of riders which can be transported in one vehicle, as compared to the
actual number of riders (532); (ii) a measure of deviation (e.qg., by distance
or time) which the provider would need to take to accommodate the rider of
the transport trigger (534); (iii) a measure of deviation (e.g., by distance or
time) which the transport requestor would need to make to accommodate the
rider of the transport trigger (536), as compared to the route which would
otherwise be taken based on a planned or existing trip of the particular
provider in arriving at the pickup location of the transport trigger.

[0087] In some examples, the application of constraints is determinative.
For example, the constraints can filter out providers from the candidate set.
In variations, the application of some or all of the constraints can weight
providers in favor or against selection. For example, implementation of the
some or all of the constraints can be quantified to reflect a score or set of
parametric values from which individual providers can be matched to the
transport request.

[0088] In more detail, application of the constraint under each of (532),
(534) and (536) can include variations. When application of the constraint
under (532) is implemented determinatively, the transport arrangement
system 100 can filter out drivers from the candidate set whom are on trips
and have a maximum number of passengers. For example, in some
examples, a constraint may limit vehicles of providers to carrying two riders,

in which case those providers of the set whom have two riders at the time
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the trigger is received are eliminated from the candidate set. In variations,
the constraint for the maximum number of riders may exceed two (e.g., for
larger vehicles such as SUVs), and the number of passengers which are
present in the vehicle of a provider under consideration can translate to a
desirability or result. For example, a vehicle that can accommodate three
riders and have two present when considered for a trans port request may
score lower (or against selection) than a comparable vehicle with no riders
present.

[0089] In some examples, the deviations (534) and/or (536) can be
determined for transport providers of the set whom carry at least one rider
and whom have room for another rider (532). In variations, the deviations
can be calculated for transport providers of the set whom have availability for
riders (e.g., no riders present when maximum number of riders is two),
based on a prediction that another rider will pool in the vehicle. In the latter
case, the deviations represent predictive parameters.

[0090] In determining the deviations for a particular transport provider
under either (534) or (536) (under assumption that one or more riders are
present in the vehicle of a transport provider in the candidate set when
trigger is received), the transport arrangement system 100 can determine an
alternative route which would provide the least amount of deviation from an
existing route of candidate vehicle, while accommodating the drop-off
locations of the existing riders and also the parameters of the transport
request (e.g., pickup and drop-off location). According to some examples, the
routing engine 332 can determine a modified route for vehicles of providers
in the candidate set. The routing engine 332 can determine the modified
route based on route planning constraints, such that the modified route
partially subsumes, or overlaps with, an existing route of the vehicle in the
candidate set. In one implementation, a modified trip completion time
and/or a distance in deviation are determined for one or more existing riders
of the vehicle under consideration. As an addition or alternative, a trip
completion time and a distance in deviation can be determined for the
transport request, based on the parameters associated with the transport
request, and the deviation in trip completion time and/or distance can be

compared to an optimal time.
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[0091] The determinations of (532), (534) and/or (536) can be used to
select a provider for the transport pool request (540). Based on
implementations, the determinations can filter out drivers from the candidate
set, rank drivers of the candidate set, and/or weight selection scores for
individual drivers of the candidate set. For example, those drivers of the
candidate set who do not satisfy the constraints of time or duration for their
existing respective rider may be eliminated from the candidate set. The
selection process can use the ranking or score, along with other aspects such
as proximity or trip completion time for a driver to arrive to the pickup
location.

[0092] With reference to FIG. 5B, the ride pool trigger is detected (510),
such as from a transport pool request with parameters that specify a pickup
and drop-off location (550). An estimated trip completion time can be
determined for the transport request (560). As described in various
examples, the estimated trip completion time can have various forms,
including any one of (i) a best case (e.g., rider pool has no other riders), (ii)
worst case (e.q., rider pool is at maximum with inclusion of new rider, (iii)
range of best and worst case trip completion times, and/or (iv) average of
best and worst case times. In a context of determining trip completion time,
the ride pool trigger can correspond to a request generated from the
requester, as either a part of a transport pool request or independent of the
corresponding request (e.q., rider requests estimated trip completion time for
rider pool service before electing to make the request for rider pool service).
Still further, the ride pool trigger can correspond to a driver being assigned or
selected for the requester, such that the estimated trip completion time or
range is displayed to the user.

[0093] In one implementation, the estimated trip completion time is
determined using actual service information, such as provided through driver
position information 109D and service state information 119D of drivers in a
given region (562). In variations, the estimated trip completion time can be
determined from a simulated selection process, including a process that
makes the selection based on ride pool supply information and/or historical
information 343 (564).

[0094] With respect to a simulated selection process, in some

implementations, if the prospective driver has less than the maximum
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number of riders after the addition of the requester, the trip completion time
can include consideration of a worst-case scenario in which a prospective
additional rider (or riders) is added in context of application of constraints
(532)-(536). Examples recognize that in ride pooling, the application of
constraints may generate different outcomes based on factors such as when
the additional rider is added on the route planned for the requester. In some
examples, historical information 343 can be used to predict (i) a likelihood
that another rider will be added to a trip of the requester, and/or (ii) an
impact of another rider to the trip of the requester (e.g., amount of time
and/or distance needed for a modified route to accommodate the new rider).
[0095] As an alternative or variation, the worst-case can use historical
information 343 and/or worst possible next pickup in determining at least a
portion of the trip completion time. The historical data can be specific to a
geographic region (e.g., city), or to a locality within a geographic region
(e.g., downtown portion of city) or even to a city block. The historical
information 343 can take into account ride pooling metrics for the geographic
region or locality, such as the number of ride pools, the number of riders per
ride pool, and/or the typical deviation for individual ride pools. More
generally, the historical information can reflect the supply (including the
supply of ride pools) and the demand. In variations, the historical information
can also be correlated to day of week, time of day, or other parameter.
[0096] Accordingly, as described with examples provided, the transport
arrangement system 100 calculates a predicted trip completion time for an
actual (e.g., requested) or hypothetical (e.g., user wants estimated time of
arrival before committing) trip. The predicted trip completion time can be
based on a prospective pairing between the rider and an actual driver, where
the addition of the requester modifies an existing trip. The predicted trip
completion time can also be based on a hypothetical pairing in which the
rider’s route and impact on the rider pool would be based on statistical
analysis of historical information 343.

[0097] In some implementations, a transport arrangement system 100,
300 selects one or more candidate drivers 305 for fulfilling a transport
pooling request 301 from a requester. The selection of candidate drivers 305
may be subject to constraints 337, such as a constraint which requires a

worst case trip completion time for the requester to not exceed a predefined
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constraint (e.g., not to exceed threshold minutes or duration as compared to
non-worst case). The transport arrangement system 100, 300 can assign a
selected driver to a transport pool request. In variations, the transport
arrangement system 100, 300 can list available transport providers to a user
making a request, with estimated trip completion times displayed to facilitate
the user’s selection.

[0098] In other variations, the requester can specify the constraint of time
for the ride pool request. For example, the requester can specify that a ride
pool transport is not to extend more than 5 minutes than what the rider could
receive from a singular transport. In similar fashion, the requester can
specify the constraint for distance. The constraints specified by the rider can
be more or less than those set by default from the transport arrangement
system 100, 300.

[0099] According to some examples, an existing rider of a vehicle can be
provided an estimated time of arrival that is updated to reflect an additional
rider whom may be added to the route. Still further, in variations, the
estimated trip completion time can incorporate estimates of time delay based
upon a deviation of the modified route for the requester and/or existing rider.
[00100] Itis contemplated for embodiments described herein to extend to
individual elements and concepts described herein, independently of other
concepts, ideas or system, as well as for embodiments to include
combinations of elements recited anywhere in this application. Although
embodiments are described in detail herein with reference to the
accompanying drawings, it is to be understood that the invention is not
limited to those precise embodiments. As such, many modifications and
variations will be apparent to practitioners skilled in this art. Accordingly, it is
intended that the scope of the invention be defined by the following claims
and their equivalents. Furthermore, it is contemplated that a particular
feature described either individually or as part of an embodiment can be
combined with other individually described features, or parts of other
embodiments, even if the other features and embodiments make no
mentioned of the particular feature. Thus, the absence of describing
combinations should not preclude the inventor from claiming rights to such

combinations.
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WHAT IS CLAIMED 1IS:

1. A non-transitory computer-readable medium that stores instructions,
that when executed by one or more processors of a service, cause the service
to perform operations that comprise:

receiving a transport pool request from a rider, the transport pool
request specifying a set of parameters, including a pickup location and a
drop-off location;

identifying a candidate set of transport providers that satisfy one or
more criterion, including a criterion of proximity relative to the pickup
location; and

selecting one of the candidate set to provide a transport pool for the
rider, wherein selecting the transport provider for the transport pool of the
rider includes determining which individual drivers of the candidate set satisfy
one or more constraints, including a first constraint that relate to a predicted

trip completion time for the rider.

2. The non-transitory computer-readable medium of claim 1, wherein the
first constraint sets a limit for the predicted trip completion time for the rider
as compared to a trip completion time for a singular transport that is based

on the set of parameters.

3. The non-transitory computer-readable medium of claim 2, wherein the
limit is based at least in part on an extension in trip completion time as

between the predicted trip completion time and the singular transport.

4, The non-transitory computer-readable medium of claim 2, wherein the
predicted trip completion time includes a value that is based on, or

corresponds to a worst-case trip completion time.

5. The non-transitory computer-readable medium of claim 4, further
comprising instructions, which when executed by the one or more processors,
cause the service to perform operations comprising:

determining the predicted trip completion time at least in part from

historical information.
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6. The non-transitory computer-readable medium of claim 1, wherein
determining the predicted trip completion time includes using historical

information to determine the worst-case trip completion time.

7. The non-transitory computer-readable medium of claim 6, further
comprising instructions, which when executed by the one or more processors,
cause the service to perform operations comprising:

using the predicted trip completion time to display, when the rider
receives the transport pool from the selected driver, a value corresponding to
at least one of (i) an estimated arrival time or duration for the rider to the
drop-off location, or (ii) a time value or range that identifies a worst-case

arrival time or worst-case trip completion time.

8. The non-transitory computer-readable medium of claim 7, wherein the
value is displayed on an interface before the rider triggers the transport pool

request.

9. The non-transitory computer-readable medium of claim 7, wherein the
value is displayed on an interface after the rider triggers the transport pool

request and/or while the rider is receiving the transport pool request.

10. The non-transitory computer-readable medium of claim 1, wherein
selecting the transport provider for the transport pool of the rider includes
determining which individual drivers of the candidate set satisfy a second
constraint relating to an extension to a trip completion time for an existing

rider of the selected transport provider

11. The non-transitory computer-readable medium of claim 10, wherein
determining which individual drivers of the candidate set satisfy one or more
constraints includes determining an alternative route for an existing rider of
multiple drivers, in order to determine an extension for each existing rider of

the candidate set.
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12. The non-transitory computer-readable medium of claim 11, wherein
determining an alternative route includes determining a deviation to an
existing route of each driver of the multiple to accommodate at least one of

the pickup location or drop-off location for the transport request of the rider.

13.  The non-transitory computer-readable medium of claim 1, wherein the
one or more constraints include a maximum number of riders permitted in a

vehicle of the candidate set.

14. A method for operating a transport arrangement service, the method
being implemented by one or more processors and comprising:

receiving a transport pool request from a rider, the transport pool
request specifying a set of parameters, including a pickup location and a
drop-off location;

identifying a candidate set of transport providers that satisfy one or
more criterion, including a criterion of proximity relative to the pickup
location; and

selecting one of the candidate set to provide a transport pool for the
rider, wherein selecting the transport provider for the transport pool of the
rider includes determining which individual drivers of the candidate set satisfy
one or more constraints, including a first constraint that relate to a predicted

trip completion time for the rider.

15. A system for providing transport services comprising:
a memory to store instructions;
a processor to execute the stored instructions:
receive a transport pool request from a rider, the
transport pool request specifying a set of parameters, including
a pickup location and a drop-off location;
identify a candidate set of transport providers that satisfy
one or more criterion, including a criterion of proximity relative
to the pickup location; and
select one of the candidate set to provide a transport pool
for the rider, wherein selecting the transport provider for the

transport pool of the rider includes determining which individual
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drivers of the candidate set satisfy one or more constraints,
including a first constraint that relate to a predicted trip

completion time for the rider.
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WHAT IS CLAIMED IS:

1. A non-transitory computer-readable medium that stores
instructions, that when executed by one or more processors of a service,
cause the service to perform operations that comprise:

receiving, using the one or more processors, a transport pool
request from a rider, the transport pool request specifying a set of
parameters, including a pickup location and a drop-off location;

identifying, using the one or more processors, a candidate set of
transport providers that satisfy one or more criterion, including a criterion
of proximity relative to the pickup location; and

selecting, using the one or more processors, one of the candidate
set to provide a transport pool for the rider, wherein selecting the
transport provider for the transport pool of the rider includes determining
which individual drivers of the candidate set satisfy one or more
constraints, including a first constraint that relate to a predicted trip
completion time for the rider, wherein the first constraint sets a limit for
the predicted trip completion time for the rider as compared to a trip
completion time for a singular transport without ride pooling that is based
on the set of parameters.

2. The non-transitory computer-readable medium of claim 1, wherein
the limit is based at least in part on an extension in trip completion time

as between the predicted trip completion time and the singular transport.

3. The non-transitory computer-readable medium of claim 1, wherein
the predicted trip completion time includes a value that is based on, or
corresponds to a worst-case trip completion time when the transport pool

includes a maximum number of riders.
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4, The non-transitory computer-readable medium of claim 3, further

comprising instructions, which when executed by the one or more

processors, cause the service to perform operations comprising:
determining the predicted trip completion time at least in part from

historical information.

5. The non-transitory computer-readable medium of claim 1, wherein
determining the predicted trip completion time includes using historical
information to determine a worst-case trip completion time based on the

transport pool having a maximum number of riders.

6. The non-transitory computer-readable medium of claim 5, further
comprising instructions, which when executed by the one or more
processors, cause the service to perform operations comprising:

using the predicted trip completion time to display, when the rider
receives the transport pool from the selected driver, a value
corresponding to at least one of (i) an estimated arrival time or duration
for the rider to the drop-off location, or (ii) a time value or range that
identifies a worst-case arrival time or worst-case trip completion time

based on the transport pool having the maximum number of riders.

7. The non-transitory computer-readable medium of claim 6, wherein
the value is displayed on an interface before the rider triggers the

transport pool request.

8. The non-transitory computer-readable medium of claim 6, wherein
the value is displayed on an interface after the rider triggers the transport
pool request and/or while the rider is receiving the transport pool request.

9. The non-transitory computer-readable medium of claim 1, wherein
selecting the transport provider for the transport pool of the rider includes

determining which individual drivers of the candidate set satisfy a second
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constraint relating to an extension to a trip completion time for an

existing rider of the selected transport provider

10. The non-transitory computer-readable medium of claim 9, wherein
determining which individual drivers of the candidate set satisfy one or
more constraints includes determining an alternative route for an existing
rider of multiple drivers, in order to determine an extension for each

existing rider of the candidate set.

11. The non-transitory computer-readable medium of claim 10, wherein
determining an alternative route includes determining a deviation to an

existing route of each driver of the multiple to accommodate at least one
of the pickup location or drop-off location for the transport request of the

rider.

12. The non-transitory computer-readable medium of claim 1, wherein
the one or more constraints include a maximum number of riders

permitted in a vehicle of the candidate set.

13. A method for operating a transport arrangement service, the
method being implemented by one or more processors and comprising:

receiving, using the one or more processors, a transport pool
request from a rider, the transport pool request specifying a set of
parameters, including a pickup location and a drop-off location;

identifying, using the one or more processors, a candidate set of
transport providers that satisfy one or more criterion, including a criterion
of proximity relative to the pickup location; and

selecting, using the one or more processors, one of the candidate
set to provide a transport pool for the rider, wherein selecting the
transport provider for the transport pool of the rider includes determining
which individual drivers of the candidate set satisfy one or more

constraints, including a first constraint that relate to a predicted trip
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completion time for the rider, wherein the first constraint sets a limit for
the predicted trip completion time for the rider as compared to a trip
completion time for a singular transport without ride pooling that is based
on the set of parameters.

14. A system for providing transport services comprising:
a memory storing instructions;
a processor executing the stored instructions to:

receive, using the processor, a transport pool request
from a rider, the transport pool request specifying a set of
parameters, including a pickup location and a drop-off
location;

identify, using the processor, a candidate set of
transport providers that satisfy one or more criterion,
including a criterion of proximity relative to the pickup
location; and

select, using the processor, one of the candidate set to
provide a transport pool for the rider, wherein selecting the
transport provider for the transport pool of the rider includes
determining which individual drivers of the candidate set
satisfy one or more constraints, including a first constraint
that relate to a predicted trip completion time for the rider,
wherein the first constraint sets a limit for the predicted trip
completion time for the rider as compared to a trip completion
time for a singular transport without ride pooling that is based

on the set of parameters.
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