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signature.

Inventors: Brinig; Kevin; (San Francisco, CA) ; Cirit; Fahrettin Olcay; (San Francisco, CA) ; Seger;
Margaret-Ann Julia; (San Francisco, CA)

Applicant: Name City State Country Type
 
Uber Technologies, Inc.

 
San Francisco

 
CA

 
US

Family ID: 1000003615779
Appl. No.: 16/148895
Filed: October 1, 2018

Related U.S. Patent Documents

Application Number Filing Date Patent Number
15350905 Nov 14, 2016
16148895
15292055 Oct 12, 2016
15350905

Current U.S. Class: 1/1 ; 705/7.12
Current CPC Class: G06Q 50/30 20130101; G06K 7/1095 20130101; H04W 4/021

http://appft.uspto.gov/netahtml/PTO/help/help.html
http://appft.uspto.gov/netahtml/PTO/index.html
http://appft.uspto.gov/netahtml/PTO/search-bool.html
http://appft.uspto.gov/netahtml/PTO/search-adv.html
http://appft.uspto.gov/netahtml/PTO/srchnum.html
http://www.uspto.gov/go/ptdl/
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.html&r=3&p=1&f=S&l=50&d=PG01&S1=uber.AANM.&Query=aanm/uber
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.html&r=3&p=2&f=S&l=50&d=PG01&S1=uber.AANM.&Query=aanm/uber
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.html&r=2&p=1&f=G&l=50&d=PG01&S1=uber.AANM.&OS=aanm/uber
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.html&r=4&p=1&f=G&l=50&d=PG01&S1=uber.AANM.&OS=aanm/uber
http://ebiz1.uspto.gov/vision-service/ShoppingCart_P/ShowShoppingCart?backUrl1=http%3A//appft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO2%26Sect2%3DHITOFF%26u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.html%26r%3D3%26p%3D1%26f%3DG%26l%3D50%26d%3DPG01%26S1%3Duber.AANM.%26OS%3Daanm%2Fuber&backLabel1=Back%20to%20Published%20Application%20Number%3A%2020190035202
http://ebiz1.uspto.gov/vision-service/ShoppingCart_P/AddToShoppingCart?docNumber=US20190035202&backUrl1=http%3A//appft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO2%26Sect2%3DHITOFF%26u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.html%26r%3D3%26p%3D1%26f%3DG%26l%3D50%26d%3DPG01%26S1%3Duber.AANM.%26OS%3Daanm%2Fuber&backLabel1=Back%20to%20Published%20Application%20Number%3A%2020190035202
http://pdfaiw.uspto.gov/.aiw?Docid=20190035202&homeurl=http%3A%2F%2Fappft.uspto.gov%2Fnetacgi%2Fnph-Parser%3FSect1%3DPTO2%2526Sect2%3DHITOFF%2526u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.html%2526r%3D3%2526p%3D1%2526f%3DG%2526l%3D50%2526d%3DPG01%2526S1%3Duber.AANM.%2526OS%3Daanm%2Fuber%2526RS%3DAANM%2Fuber&PageNum=&Rtype=&SectionNum=&idkey=8F8A7178B076


2/4/2019 United States Patent Application: 0190035202

http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.html&r=3&p=1&f=G&l=50&d=PG0… 2/17

20130101; G06K 7/1417 20130101; G07F 17/0057 20130101;
G05D 1/0088 20130101; G06Q 10/06311 20130101

International Class: G07F 17/00 20060101 G07F017/00; G06Q 50/30 20060101
G06Q050/30; G06K 7/10 20060101 G06K007/10; H04W 4/021
20060101 H04W004/021; G06K 7/14 20060101 G06K007/14;

G05D 1/00 20060101 G05D001/00; G06Q 10/06 20060101
G06Q010/06

Claims

 
 
1. A computing system implementing an on-demand transport service, comprising: a network communication
interface for communicating, over one or more networks, with a rider application executing on computing
devices of users of the on-demand transport service, the rider application being operable in a default mode and a
secondary mode; one or more processors; and one or more memory resources storing instructions that, when
executed by the one or more processors, cause the computing system to: receive, over the one or more networks,
a first transport request from a computing device of a respective user while the rider application is operating in
the default mode; based on receiving the first transport request, transmit, over the one or more networks, a
confirmation indicating information about a paired driver that is assigned to the first transport request to the
computing device of the respective user; receive, over the one or more networks, a second transport request from
the computing device of the respective user while the rider application is operating in the secondary mode; in
response to the second transport request, transmit, over the one or more networks, data comprising a unique
match code to the computing device of the respective user, causing the rider application to generate a digital
signature and output the digital signature from an output device of the computing device of the respective user,
wherein the outputted digital signature is detected by a corresponding computing device of an available driver,
causing the available driver and the respective user to be paired; and update a status of the respective user to
indicate that transport is being provided by the available driver for the respective user. 

  
2. The computing system of claim 1, wherein the executed instructions further cause the computing system to:
receive, over the one or more networks, location data indicating a current location of the computing device of
the respective user; determine, based on the location data, that the computing device of the respective user is
within a mass egress area; and in response to determining that the computing device of the respective user is
within the mass egress area, initiate the secondary mode of the rider application on the computing device of the
respective user; and generate a late-binding notification for display on a display screen of the computing device
of the respective user, the late-binding notification indicating that the rider application is operating in the
secondary mode. 

  
3. The computing system of claim 1, wherein a user interface of the rider application includes a state switching
feature that enables the respective user to trigger the rider application to operate in either the default mode or the
secondary mode. 

  
4. The computing system of claim 1, wherein the executed instructions cause the computing system to
automatically receive, over the one or more networks, the second transport request when the secondary mode is
executing on the computing device of the respective user. 

  
5. The computing system of claim 1, wherein the unique match code causes the rider application, operating in
the secondary mode, to generate the digital signature as an image code on a display screen of the computing
device of the respective user, the image code being captured by a camera of the corresponding computing device
of the available driver. 

  
6. The computing system of claim 1, wherein the unique match code causes the rider application, operating in
the secondary mode, to generate the digital signature as an ultrasonic output from a speaker of the computing
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device of the respective user, the ultrasonic output being detectable by a microphone of the corresponding
computing device of the available driver. 

  
7. The computing system of claim 1, wherein the unique match code causes the rider application, operating in
the secondary mode, to generate the digital signature as an inductive signal generated by an inductive interface
of the computing device of the respective user, the inductive signal being transmitted to the corresponding
computing device of the available driver. 

  
8. The computing system of claim 1, wherein the executed instructions further cause the computing system to:
transmit, over the one or more networks, map data to the computing device of the respective user, the map data
causing the rider application, operating in the secondary mode, to generate map content that displays an
indicator of a rendezvous point for the respective user to meet the available driver. 

  
9. The computing system of claim 1, wherein the executed instructions further cause the computing system to:
transmit, over the one or more networks, map data to the computing device of the respective user, the map data
causing the rider application, operating in the secondary mode, to generate map content that displays a
rendezvous area where the respective user can pair with any one of multiple available drivers. 

  
10. The computing system of claim 1, wherein the unique match code specifies a type of transport for the on-
demand transport service. 

  
11. A non-transitory computer-readable medium storing instructions that, when executed by one or more
processors, cause the one or more processors to: communicate, over one or more networks, with a rider
application executing on computing devices of users of an on-demand transport service, the rider application
being operable in a default mode and a secondary mode; receive, over the one or more networks, a first transport
request from a computing device of a respective user while the rider application is operating in the default mode;
based on receiving the first transport request, transmit, over the one or more networks, a confirmation indicating
information about a paired driver that is assigned to the first transport request to the computing device of the
respective user; receive, over the one or more networks, a second transport request from the computing device of
the respective user while the rider application is operating in the secondary mode; in response to the second
transport request, transmit, over the one or more networks, data comprising a unique match code to the
computing device of the respective user, causing the rider application to generate a digital signature and output
the digital signature from an output device of the computing device of the respective user, wherein the outputted
digital signature is detected by a corresponding computing device of an available driver, causing the available
driver and the respective user to be paired; and update a status of the respective user to indicate that transport is
being provided by the available driver for the respective user. 

  
12. The of claim 11, wherein the executed instructions further cause the one or more processors to: receive, over
the one or more networks, location data indicating a current location of the computing device of the respective
user; determine, based on the location data, that the computing device of the respective user is within a mass
egress area; and in response to determining that the computing device of the respective user is within the mass
egress area, initiate the secondary mode of the rider application on the computing device of the respective user;
and generate a late-binding notification for display on a display screen of the computing device of the respective
user, the late-binding notification indicating that the rider application is operating in the secondary mode. 

  
13. The of claim 11, wherein a user interface of the rider application includes a state switching feature that
enables the respective user to trigger the rider application to operate in either the default mode or the secondary
mode. 

  
14. The of claim 11, wherein the executed instructions cause the one or more processors to automatically
receive, over the one or more networks, the second transport request when the secondary mode is executing on
the computing device of the respective user. 

  
15. The of claim 11, wherein the unique match code causes the rider application, operating in the secondary
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mode, to generate the digital signature as an image code on a display screen of the computing device of the
respective user, the image code being captured by a camera of the corresponding computing device of the
available driver. 

  
16. The of claim 11, wherein the unique match code causes the rider application, operating in the secondary
mode, to generate the digital signature as an ultrasonic output from a speaker of the computing device of the
respective user, the ultrasonic output being detectable by a microphone of the corresponding computing device
of the available driver. 

  
17. The of claim 11, wherein the unique match code causes the rider application, operating in the secondary
mode, to generate the digital signature as an inductive signal generated by an inductive interface of the
computing device of the respective user, the inductive signal being transmitted to the corresponding computing
device of the available driver. 

  
18. The of claim 11, wherein the executed instructions further cause the one or more processors to: transmit,
over the one or more networks, map data to the computing device of the respective user, the map data causing
the rider application, operating in the secondary mode, to generate map content that displays an indicator of a
rendezvous point for the respective user to meet the available driver. 

  
19. The of claim 11, wherein the executed instructions further cause the one or more processors to: transmit,
over the one or more networks, map data to the computing device of the respective user, the map data causing
the rider application, operating in the secondary mode, to generate map content that displays a rendezvous area
where the respective user can pair with any one of multiple available drivers. 

  
20. A computer-implemented method of implementing an on-demand transport service, the method being
performed by one or more processors and comprising: communicating, over one or more networks, with a rider
application executing on computing devices of users of an on-demand transport service, the rider application
being operable in a default mode and a secondary mode; receiving, over the one or more networks, a first
transport request from a computing device of a respective user while the rider application is operating in the
default mode; based on receiving the first transport request, transmitting, over the one or more networks, a
confirmation indicating information about a paired driver that is assigned to the first transport request to the
computing device of the respective user; receiving, over the one or more networks, a second transport request
from the computing device of the respective user while the rider application is operating in the secondary mode;
in response to the second transport request, transmitting, over the one or more networks, data comprising a
unique match code to the computing device of the respective user, causing the rider application to generate a
digital signature and output the digital signature from an output device of the computing device of the respective
user, wherein the outputted digital signature is detected by a corresponding computing device of an available
driver, causing the available driver and the respective user to be paired; and updating a status of the respective
user to indicate that transport is being provided by the available driver for the respective user.

Description

 
 
CROSS REFERENCE TO RELATED APPLICATION 

  
[0001] This application is a Continuation of U.S. patent application Ser. No. 15/350,905, entitled
"FACILITATING DIRECT RIDER DRIVER PAIRING FOR MASS EGRESS AREAS," filed on Nov. 14, 2016,
which is a Continuation of U.S. patent application Ser. No. 15/292,055, entitled "FACILITATING DIRECT
RIDER DRIVER PAIRING FOR MASS EGRESS AREAS," filed on Oct. 12, 2016; the aforementioned
applications being hereby incorporated by reference in their respective entireties. 
 
BACKGROUND 
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[0002] On-demand transportation services accommodate riders in various situations where public transportation
is unavailable, overcrowded, too sparse, or otherwise subjectively undesirable. For example, taxi queues are a
common occurrence at mass egress locations such as concert venues, sporting stadiums and arenas, large
airports, and other mass gathering locations. These locations can experience significant egress constriction when
transportation infrastructure and/or taxi queues are insufficient in handling such events. This can leave patrons
and users of these mass gathering locations stranded and waiting for transportation for aggravating periods of
time. 
 
BRIEF DESCRIPTION OF THE DRAWINGS 

  
[0003] The disclosure herein is illustrated by way of example, and not by way of limitation, in the figures of the
accompanying drawings in which like reference numerals refer to similar elements, and in which: 

  
[0004] FIG. 1 is a block diagram illustrating an example transport facilitation system in communication with
rider and driver devices, in accordance with examples described herein; 

  
[0005] FIG. 2 is a block diagram illustrating an example rider device executing a designated rider application for
a transport arrangement service, as described herein; 

  
[0006] FIG. 3 is a block diagram illustrating an example driver device executing a designated driver application
for a transport arrangement service, as described herein; 

  
[0007] FIGS. 4A through 4D illustrate example user interfaces on a rider device, according to examples
described herein; 

  
[0008] FIGS. 5A through 5E illustrate example user interfaces on a driver device, according to examples
described herein; 

  
[0009] FIG. 6 is a flow chart describing an example method of providing direct binding between riders and
driver in connection with an on-demand transportation service, as described herein; 

  
[0010] FIG. 7 is a flow chart describing another example method of providing direct binding between riders and
driver in connection with an on-demand transportation service, as described herein; and 

  
[0011] FIG. 8 is a block diagram illustrating a computer system upon which examples described herein may be
implemented. 

  
DETAILED DESCRIPTION 

  
[0012] A transport facilitation system is described herein that manages on-demand transportation services
linking available drivers and/or autonomous vehicles (AVs) with requesting riders throughout a given region
(e.g., a metroplex such as the San Francisco Bay Area). In doing so, the transport facilitation system (or
"transport system") can receive user requests for transportation from requesting users via a designated rider
application executing on the users' computing devices. In normal or default operation/mode, the transport system
can receive a pick-up request and identify a number of proximate available vehicles relative to the user. The
transport system may then select an available driver to service the pick-up request based, at least in part, on a
determined or inputted pick-up location by the requesting user. 

  
[0013] However, pairing requesting users and available drivers using the default operation/mode can become
complex, inefficient, or unworkable in mass egress situations (e.g., where a mass number of users wait in a small
area or lot, a mass number of drivers wait in a small area or lot, etc.). For example, grouping or queuing users at
a particular mass egress location can result in unorganized pairings based on non-sequential requests. A
requesting user near the back of a queue may submit a pick-up request prior to a user at the front of the queue,
and may be matched to an available driver ready to make pick-up. In another example, when users are matched
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with drivers at the egress location, the users have to find and identify the appropriate vehicle from a mass
number of vehicles in a lot or area. Compounding the scenario to hundreds or thousands of requesting users and
disorganized matches with available drivers creates unfortunate confusion and chaos in facilitating the mass
egress. 

  
[0014] According to examples provided herein, under certain detected conditions, the transport system can
initiate a late-binding state or alternative operation for direct pairing between requesting users and available
drivers at mass egress locations. In one example, the transport system can include a code generator that, upon
identifying that a requesting user is within a mass egress area (e.g., within a geo-fence corresponding to the mass
egress area), can provide the user with a unique match code via the executing rider application on the user's
device (e.g., a three or five digit personal identifier number (PIN)). In some aspects, the unique match code can
be displayed on the user's device, and can be shown to any available driver associated with the on-demand
transportation service managed by the transport system. The driver application running on a driver's device can
operate in a late-binding state (e.g., in response to driver input, or automatically upon identifying that the driver's
location is in a geo-fence corresponding to the mass egress area or a separate nearby lot). When operating in the
late-binding state, the driver device can receive an input of the unique match code inputted by the available
driver, which can be transmitted to the transport system. The transport system may then log or record the rider-
driver pairing (e.g., associate the user's identifier and driver's identifier in a trip record or ride log for the
requested trip) in a ride management database (e.g., trip database) indicating that the requesting user has been
matched with the paired driver. The driver can then be classified as being unavailable (e.g., the driver is in an
"en route" state until the trip begins for the user, which then changes to "on trip" state) in a driver database. In
this manner, the transport system can continue to further facilitate the mass egress. 

  
[0015] In certain implementations, the transport system can determine location and timing information
corresponding to mass egress events. Such events can correspond to a sporting event, concert, festival, or any
such event in which a relatively large amount of people (e.g., a hundred, greater than one hundred, etc.) will
depart from a relatively compact area within a brief timeframe. Based on this location and timing information,
the transport system can establish a geo-fence around the mass egress area corresponding to the event or at an
area nearby the event venue. As described herein, a geofence can be a perimeter defined by a set of points (or a
circle) that corresponds to a particular geographic area. Examples described herein recognize that multiple
events may occur at the same time within a particular region managed by the transport system. Accordingly, the
transport system can set a geo-fence for each particular event location. The geo-fence can correspond to a state
trigger on the rider and/or driver application, causing the application to initiate a late-binding state to enable
direct pairing. Thus, as opposed to a pick-up request, which is received from a user device within the geo-fence,
triggering the backend transport to select an available driver as in the default operation, the pick-up request can
trigger the transport system to generate and transmit a unique match code for the requesting user to enable the
user to pair with any available driver associated with the on-demand transportation service. 

  
[0016] In variations, the rider application and/or driver application can include a state switching feature that
enables the rider and/or driver to switch from a normal state--in which the backend transport system identifies
proximate drivers and selects an optimal driver to service pick-up request--to a late-binding state in which the
unique match code is provided for direct pairing. Accordingly, in certain aspects, when a would-be rider sees a
number of available drivers in a waiting area (e.g., multiple driver queued in a designated airport waiting area),
instead of going through a default process in which the transport system selects a driver for the rider, the rider
can proactively pair with an available driver by setting the late-binding state manually. 

  
[0017] In some examples, the transport system can facilitate in moving driver supply to a particular mass egress
location. For example, prior to the mass egress event, the transport system can transmit a notification to drivers
within certain proximity of the mass egress location, and optionally provide incentives to the drivers. Example
incentives can include a bonus payment, an indication of a price multiplier or surge price for the mass egress
location, and the like. The transport system can further designate one or more predetermined pairing location(s)
in which requesting users and drivers can directly pair in the late-binding state. Along these lines, the transport
system can comprise a mapping engine that configures map content to provide driving directions for drivers, and
walking directions for users, to a nearest or most optimal pairing location. 
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[0018] Furthermore, the unique match code can be generated as a unique PIN, a quick response (QR) code, a
ultrasonic signature (e.g., an ultrasonic sound pattern), an inductive pairing signature, or any other form of
digital signature suitable for unique device pairing and identification. Still further, example described herein
recognize that on-demand transportation service can offer multiple service types, including any combination of a
ride-pooling service, a standard ride sharing service, a luxury vehicle service, a high-capacity vehicle service, a
professional driver service, or a self-driving vehicle transport service. It is contemplated for certain
implementations of the transport system to enable the requesting user to select a desired service type prior to
submitting a pick-up request, and provide a unique match code dedicated for the selected service type, which the
requesting user can utilize to pair with a particular driver offering the selected service type. To facilitate such
arrangements, the transport system can, for example, allocate individual late-binding areas within the mass
egress area for specified ride service types, or provide notifications including identifying information for the
user of drivers that qualify for the selected service type. 

  
[0019] In various implementations provided herein, the transport system can manage on-demand transportation
services for a given area in at least two distinct simultaneous states. The first state can comprise a normal state
external to mass egress locations (or corresponding geo-fenced areas defining such locations). In the normal
state, the transport system can receive pick-up requests, identify candidate drivers within proximity of the
requesting user, select an optimal driver to service the pick-up request, and transmit a transport invitation to the
optimal driver to service the pick-up request. Thereafter, the transport system can monitor the trip progress of the
user-driver pairing in transporting the user to the user's destination. The second state can comprise a late-binding
state within mass egress areas (e.g., defined by geo-fences specific to mass egress events). In the late-binding
state, the transport system can identify all available drivers and requesting users within the mass egress area, and
facilitate direct pairing via utilization of unique match codes (e.g., unique PINs, QR codes, ultrasonic signatures,
magnetic signatures, etc.). 

  
[0020] Among other benefits, the examples described herein achieve a technical effect of improving mass egress
fluidity from large-capacity locations, such as concert venues, sporting venues, and or mass-gathering areas. By
facilitating direct binding between riders and drivers, the on-demand transportation service removes a major
constraint to more typical organized backend pairings. 

  
[0021] As used herein, a computing device refers to devices corresponding to desktop computers, cellular
devices or smartphones, personal digital assistants (PDAs), laptop computers, virtual reality (VR) or augmented
reality (AR) headsets, tablet devices, television (IP Television), etc., that can provide network connectivity and
processing resources for communicating with the system over a network. A computing device can also
correspond to custom hardware, in-vehicle devices, or on-board computers, etc. The computing device can also
operate a designated application configured to communicate with the network service. 

  
[0022] One or more examples 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. 

  
[0023] One or more examples 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. 

  
[0024] Some examples described herein can generally require the use of computing devices, including
processing and memory resources. For example, one or more examples described herein may be implemented, in
whole or in part, on computing devices such as servers, desktop computers, cellular or smartphones, personal
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digital assistants (e.g., PDAs), laptop computers, VR or AR devices, printers, digital picture frames, network
equipment (e.g., routers) and tablet devices. Memory, processing, and network resources may all be used in
connection with the establishment, use, or performance of any example described herein (including with the
performance of any method or with the implementation of any system). 

  
[0025] Furthermore, one or more examples 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 examples disclosed herein can be carried
and/or executed. In particular, the numerous machines shown with examples of the invention include processors
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,
examples may be implemented in the form of computer-programs, or a computer usable carrier medium capable
of carrying such a program. 

  
[0026] Some examples are referenced herein in context of an autonomous vehicle (AV) or self-driving vehicle
(SDV). AVs or SDVs refer to vehicles that operate or can be operated in a state of automation with respect to
steering, propulsion, and/or braking. Some vehicles may include human-based controls (e.g., a steering wheel,
gear shifter, brake pedal, and accelerator pedal), and can be switched between a fully autonomous mode, partial
autonomous mode, and/or a manual control mode. In fully autonomous mode, AVs or SDVs can operate on
public roads without any human assistance utilizing a sensor suite and data processing systems to provide an
awareness of the AV's or SDV's situational environment. In processing sensor data from the sensor suite--which
can comprise a number of sensor systems such as LIDAR, monocular camera, stereoscopic camera, infrared
proximity-based, sonar, or radar systems--the AV or SDV can operate its control mechanisms to safely control
and maneuver through various road and traffic infrastructures typical of both urban and rural transportation
environments. 

  
[0027] System Description 

  
[0028] FIG. 1 is a block diagram illustrating an example transport system in communication with user and driver
devices, in accordance with examples described herein. The transport system 100 can manage a transportation
arrangement service that connects requesting users or riders 174 with drivers 184 that are available to service the
users' 174 pick-up requests 171. The transportation arrangement service can provide a platform that enables ride
sharing services between requesting users 174 and available drivers 184 by way of a rider application 175
executing on the rider devices 170, and a driver application 185 executing on the driver devices 180. As used
herein, a rider device 170 and a driver device 180 can comprise computing devices with functionality to execute
a designated application corresponding to the on-demand transportation arrangement service managed by the
transport system 100. In many examples, the rider device 170 and the driver device 180 can comprise mobile
computing devices, such as smartphones, tablet computers, VR or AR headsets, on-board computing systems of
vehicles, personal computers, laptops, wearable computing devices, and the like. Example transportation
arrangement services implementing a ride sharing platform include those provided by UBER Technologies, Inc.
of San Francisco, Calif. 

  
[0029] The transport system 100 can include a rider interface 125 to communicate with rider devices 170 over
one or more networks 160 via the rider application 175. According to examples, a requesting user 174 wishing
to utilize the transportation arrangement service can launch the rider application 175 and transmit a pick-up
request 171 over the network 160 to the transport system 100. In certain implementations, the requesting rider
174 can view multiple different service types managed by the transport system 100, such as ride-pooling, a
standard ride share service type, a luxury vehicle service type, a high-capacity van or large vehicle service type,
a professional driver service (e.g., where the driver is certified), a self-driving vehicle transport service, other
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specialized ride services, and the like. In some examples, the transport system 100 can utilize the driver
locations 113 to provide the rider devices 170 with estimate time of arrival (ETA) data of proximate drivers for
each respective service type. For example, the rider application 175 can enable the user 174 to view information
corresponding to each service type, and provide map content 153 indicating visual representations of available
drivers proximate to the user's current location 172. 

  
[0030] In a normal operating state, the requesting user 174 can utilize the user interface 177 of the rider
application 175 to configure and transmit a pick-up request 171 to the transport system 100. In this state, the
pick-up request 171 can be processed by a selection engine 110 of the transport system 100. In various
examples, the selection engine 110 can receive data indicating driver locations 113 of the drivers 184 operating
throughout the given region. For example, the selection engine 110 can access the location-based resources (e.g.,
GPS module) of driver devices 180 via the driver application 185 to determine the driver locations, or receive a
periodic location ping from the driver devices 180 indicating their current locations 113. The selection engine
110 can process the pick-up request 171 to identify a pick-up location inputted by the requesting user 174, or can
determine a pick-up location based on the requesting user's current location 172 (e.g., via location-based
resources of the rider devices 170). 

  
[0031] Accordingly, in the normal state, the selection engine 110 can identify a plurality of candidate drivers
within a certain proximity of the requesting user's current location 172, and select an optimal driver from the
candidate set to service the pick-up request 171. The optimal driver may be a driver that is closest to the
requesting user 174 or pick-up location in terms of distance and/or time, or may be more optimal for other
reasons (e.g., value-based calculations, location driver supply conditions, etc.). The selection engine 110 can
then generate and transmit a transport invitation 111 to the optimal driver, which the driver can either accept or
decline. Upon accepting the transport invitation 111, the selection engine can generate and transmit a
confirmation 112 to the rider device 170 of the requesting user 174 indicating that the optimal driver is en route
to the pick-up location. In various implementations, the selection engine 110 may then transmit data indicating
the pairing 119 to a ride management engine 130, which can log a ride update 138 in a set of ride logs 144 to
indicate that the requesting user 174 and the optimal driver are currently on trip to the destination. 

  
[0032] While such a selection system ensures an exceptional level of robustness in typical driver supply and
rider demand conditions, complications quickly arise when the combination of localization and time
compression of rider demand increases above a certain threshold (e.g., on the order of hundreds of pick-up
requests 171 from a single block area within a few minutes). In such scenarios, the robustness of the transport
system's normal state (utilizing the selection engine 110) can rapidly diminish, and can even contribute to the
chaos amongst requesting users 174 and drivers 184. For example, the selection engine 110 may operate on a
first-request-first-pairing basis in which pick-up requests 171 are treated as a queue and limited by the
granularity of location resources (e.g., GPS). Accordingly, when large groups of requesting users 174 are
simultaneously submitting pick-up requests 171, the transport system 100 may be unable to discern which
particular users 174 are at the front of a queue. The same may go for large groups of drivers 184 within a
confined space (e.g., a pick-up area or parking lot). 

  
[0033] According to examples described herein, the transport system 100 can include a geo-fence generator 135
and a database 140 to store data indicating the locations 146 and times 148 of mass egress events 142. The mass
egress event data 142 can further indicate a projected ride demand for the event, which can indicate an estimated
number of ride requests from the event. In one aspect, the transport system 100 can receive the mass egress
event data 142 via human input. Additionally or alternatively, the transport system 100 can link with event
resources for the given region, such as sporting calendars and venue schedules for mass gathering events. In
certain implementations, the transport system 100 can compile historical data indicating when such scheduled
events may occur, or can identify impromptu events based on any number of factors (e.g., a holiday schedule,
trendy locations, tourism data, weather data, protest triggers, real-time news data, etc.). 

  
[0034] Utilizing the mass egress event data 142, the geo-fence generator 135 can determine or otherwise
estimate timing information for a particular mass egress event, and set a geo-fence area 137 encompassing the
event location or area corresponding to the mass egress event at a predetermined time prior to the mass egress.
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According to examples provided herein, the geo-fence area 137 can inform the ride management engine 130 and
a mapping engine 150 of the transport system 100 that any requesting user 174 or available driver 184 within the
geo-fence area 137 is to be treated in accordance with a late-binding state to enable direct pairing. 

  
[0035] In some aspects, upon or during execution of the rider application 175 on a rider device 170, the mapping
engine 150 can identify the rider location 172 as being within a geo-fence area 137, and generate an app state
update 152 to cause the rider application 175 to initiate a late-binding state. Likewise, an available driver 184
may operate throughout the given region and can cross into the geo-fence area 137, which can trigger the
mapping engine 150 to generate an app state update 133 for the driver application 185. This app state update 133
can also cause the driver application 185 to initiate the late-binding state. In certain implementations, initiation
of the late-binding state on the rider and driver applications 175, 185 can cause the mapping engine 150 to
generate and provide map content 153, 157 indicating a pick-up area for the mass egress event. 

  
[0036] Example described herein recognize that the term "geo-fence" may be used for a variety of purposes
throughout various technologies and industries. As used herein, a "geo-fence area 137" corresponds to an area
encompassing a mass egress location or venue. Thus, requesting users 174 and available drivers 184 within a
geo-fence area 137, as described herein, are provided with a respective app state update 152, 133 triggered by
the transport system 100 identifying their respective locations within the geo-fence area 137. As provided herein,
the app state update 152, 133 can cause the rider application 175 and driver application 185 to enable a direct
pairing experience, and bypass the normal selection-pairing process performed by the selection engine 110 of the
transport system 100. 

  
[0037] Furthermore, in certain implementations, the rider waiting area can comprise one geo-fence and the
driver waiting area can comprise a second geo-fence. Accordingly, when the transport system 100 detects the
rider 174 and the driver 184 in their respective geo-fence areas, the transport system 100 can transmit the app
state updates 133, 153 to cause each of the rider device 170 and the driver device 180 to execute the late-binding
state. In further variations, the rider application 175 can include a selectable state feature that enables the ride
174 to select the late-binding state in order to receive a match code 124 and present the match code 124 to any
available driver 184 (e.g., in a predetermined waiting area). 

  
[0038] The map content 153 for display on the user interface 177 of the rider application 175 can provide
walking directions or a straight line indicator from either the user's current location 172 within the geo-fence
area 137, or a general central location of the mass egress venue, to the designated pick-up area. Likewise, the
map content 157 for display on the driver device 180 via the driver application 185 can provide driving
directions to the pick-up area, or an indication of the relative location of the pick-up area in relation to a map of
the mass egress venue. 

  
[0039] As described herein, the transport system 100 can facilitate any number of ride service types, such as a
carpooling service type, a regular ride-sharing service type, a professional ride service type (e.g., a qualified
professional driver), a large-capacity vehicle service type (e.g., for more than three passengers), a luxurious ride
service type, a black car service type, and the like. Accordingly, the transport system 100 may divide a particular
pick-up area within the geo-fence area 137 based on service type, or when applicable, may provide different
locations within the geo-fence area 137 for each service type, or cluster service types together in multiple pick-
up areas. For example, a luxury ride service, black car service, and professional driver service may be grouped
together in a separate pick-up area. Furthermore, the transport system 100 can store driver profiles (not shown)
indicating the service types for which each of the available drivers 184 are qualified. Thus, the map content 157
provided to the drivers 184 can indicate directions to the specified pick-up area for the particular service type of
the driver 184. 

  
[0040] In certain examples, the map content 153 provided to the rider device 170 can be triggered by receiving a
pick-up request 171 from the rider device 170. The pick-up request 171 can be received by the rider interface
125 while the rider device 170 is in the late-binding state, and the rider interface 125 can submit the pick-up
request 171 to a match code generator 120 of the transport system 100. The match code generator 120 can then
generate a unique match code 124 (e.g., a three to five digit PIN), and transmit the unique match code 124 to the
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rider device 170. In some aspects, the pick-up request 171 can further indicate a desired ride service type 121.
The match code generator 120 can provide data indicating the desired ride service type 121 to the mapping
engine 150, which can generate and provide updated map content 153--indicating walking directions to the pick-
up area specific to the desired ride service type 121--to the rider device 170. 

  
[0041] In some situations, high network latency may prevent ideal operation of the rider application 175 and the
driver application 185. Examples provided herein can utilize text messaging services to provide the match code
124 to the rider device 170, as opposed to provide the match code 124 directly through the rider application 175.
For example, the transport system 100 may receive the pick-up request 171 as a text message from a rider device
170. The text message can include a unique identifier indicating the requesting user 174, and a request for a ride
from within a mass egress area. The match code generator 120 can respond to the request text message by
generating a response text message that includes the match code 124 for transmission to the rider device 170 via
a text messaging application. Thereafter, the requesting user 174 can provide the match code 124 to an available
driver 184. As provided herein, the transport system 100 may also receive the match code entry 186 via text
message from the driver device 180, and correlate the rider 174 and driver 184 in the ride logs 144 accordingly. 

  
[0042] The database 140 can store code logs 149 that enable the match code generator 120 to maintain an
updated account of unique match codes 124 generated, and the state of those codes 124 to provide robustness
and organization for the ride management engine 130. According to various examples, pick-up requests 171
received by the match code generator 120 can include a unique identifier of the requesting user 174, which the
match code generator 120 can utilize to correlate with the unique match code 124 provided to that requesting
user 174. The match code generator 120 may then log the correlation as a code log update 128 in the code logs
149, indicating that the requesting user 174 has been provided with the unique match code 124. 

  
[0043] Upon receiving the unique match code 124, the requesting user 174 can view the match code 124 or
otherwise receive an indication that the match code 124 has been received. The requesting user 174 may then
present or otherwise transmit the match code 124 to any available driver 184. For unique PIN implementations,
the available driver 184 can view the unique PIN on a display the rider device 170 and perform a manual match
code entry 186 on an entry screen displayed on the driver device 180. The match code entry 186 may then be
submitted to the transport system 100 to indicate that the pairing has been made. However, examples described
herein are not limited to manual match code entries 186 of unique match codes 124 by the driver 184. The match
code generator 120 can provide any type of unique digital signature to the rider device 170 upon receiving the
request 171, which the requesting user 174 can provide to the driver 184 or driver device 180 in a variety of
manners. Example unique match codes 124 generated by the match code generator 120 can include unique PINs,
QR codes, ultrasonic signatures, magnetic signatures, and the like. 

  
[0044] For QR code implementations, the QR code can be displayed on the rider device 170 and presented to the
driver 184. The driver 184 may then utilize an image capturing resource of the driver device 180 to scan or
otherwise capture the QR code to complete the pairing. For ultrasonic implementations, upon meeting an
available driver 184, the rider can cause the speaker or other output device of the rider device 170 to output the
ultrasonic signature (e.g., via a selectable feature on the user interface 177), which can be detected by a
microphone of the driver device 180 to complete the pairing. Alternatively, the rider device 170 can output the
ultrasonic signature in response to (i) receiving a signal from the transport system, (ii) receiving an input from
the rider to make a pick-up request when the rider is within the mass egress area, or (iii) detecting that the rider
device 170 has entered the mass egress area. In further variations, once the rider 174 and driver 184 meet within
the mass egress area, the rider 174 and driver 184 can respectively perform an ultrasonic handshake in which the
rider 174 causes the rider device 170 to output the ultrasonic signature (e.g., via an input on a selectable feature
of the rider application 175), and the driver 184 causes the driver device 180 to "listen" for the signature (e.g.,
via an input on a selectable feature of the driver application 185). For magnetic or inductive signatures, the rider
device 170 may be placed in inductive contact with the driver device 180 to complete the pairing. Thus, as
shown in FIG. 1, the match code entry 186 can comprise a manual entry of a unique PIN, or data indicating that
the driver device 180 has received the unique match code 124 in the designated form provided herein. 

  
[0045] As described herein, the ride management engine 130 can maintain organization of ride states of the users
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174 and drivers 184 in ride logs 144 (e.g., ride request state for riders 174, on trip state for both riders 174 and
drivers 184, driver available state for drivers 184). Upon receiving the match code entry 186 via the driver
interface 115, the ride management engine 130 can perform a lookup in the code logs 149 to identify the
appropriate code log entry 129 indicating the correlation between the unique match code 124 corresponding to
the match code entry 186, and the requesting user 174 associated with the match code 124. 

  
[0046] The match code entry 186 can include a unique identifier of the paired driver 184, which the ride
management engine 130 can utilize to log a ride update 138 indicating the pairing between the requesting user
174 and the paired driver 184. Thus, instead of receiving the pairing data 119 from the selection engine 110, in
the late-binding state, the ride management engine 130 can cross-reference the code log entry 129 (including the
unique identifier of the requesting user 174 and the unique match code 124 provided) with the match code entry
186 by the driver 184. The ride management engine 130 may then log a ride update 138 indicating the pairing
between the requesting user 174 and the available driver 184 in the ride logs 144, and provide an app state
update 152, 133 to both the rider device 170 and the driver device 180 indicating an on-trip status of both the
requesting user 174 and the paired driver 184. This on-trip status can persist until the trip terminates at the
destination of the requesting user 174. Accordingly, an "en route" state--in which the driver 184 travels to a pick-
up location to rendezvous with the user--is bypassed. 

  
[0047] In certain scenarios, driver supply at mass egress events may be limited, so moving supply towards the
event location 146 prior to the mass egress event (e.g., the end of a concert or sporting event) may provide relief
to such supply constrained scenarios. Accordingly to examples provided herein, the ride management engine
130 can facilitate in proactively moving driver supply to a given geo-fence area 137 by utilizing the driver
locations 113 of the drivers 184 operating throughout the given region. The ride management engine 130 can
further identify the event time 148 and location 146 corresponding to a given mass egress event to generate a
demand notification 136 for the drivers 184. In one aspect, the transport system 100 can transmit the demand
notification 136 to the drivers 184 within a predetermined time prior to the estimate time of the mass egress
event (e.g., one hour prior to the estimated end time of a concert). The demand notification 136 can indicate the
event, the estimated time of the mass egress, and the event location 146. In further implementations, the
transport system 100 can include incentives in the demand notification 136 to attract available drivers 184 to the
event location 146 to ensure adequate driver supply. 

  
[0048] Rider Device 

  
[0049] FIG. 2 is a block diagram illustrating an example rider device executing a designated rider application for
a transport arrangement service, as described herein. In many implementations, the rider device 200 can
comprise a mobile computing device, such as a smartphone, tablet computer, laptop computer, VR or AR
headset device, and the like. As such, the rider device 200 can include typical telephony features such as a
microphone 245, a camera 250, and a communication interface 210 to communicate with external entities using
any type of wireless communication protocol. In certain aspects, the rider device 200 can store a designated
application (e.g., a rider app 232) in a local memory 230. 

  
[0050] In response to a user input 218, the rider app 232 can be executed by one or more processors 240, which
can cause an app interface 242 to be generated on a display screen 220 of the rider device 200. The app interface
242 can enable the user to, for example, check current price levels and availability for various ride service types
of the on-demand transportation arrangement service. In various implementations, the app interface 242 can
further enable the user to view information corresponding to the multiple ride service types, and select from the
multiple ride service types, such as a carpooling service type, a regular ride-sharing service type, a professional
ride service type, a van transport service type, a luxurious ride service type, and the like. Example services that
may be browsed and requested can comprise those services provided by UBER Technologies, Inc. of San
Francisco, Calif. 

  
[0051] The user can generate a pick-up request 267 via user inputs 218 provided on the app interface 242.
According to examples described herein, the user can provide user inputs 218 on the app interface 242, which
can be processed by the processor(s) 240 and/or the transport facilitation system 290 over the network(s) 280 to
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provide content updates 244, as described herein. In doing so, the rider application 232 can enable a
communication link with a transport system 290 over the network 280, such as the transport system 100 as
shown and described with respect to FIG. 1. In a normal state, to request transportation, the user can input a
destination and/or pick-up location, select a ride service type, and submit a pick-up request 267 to the transport
system 290. 

  
[0052] In a normal state, once the ride service type is selected and the user wishes to request a ride, the
processor(s) 240 can transmit the pick-up request 267 via the communications interface 210 to the backend
transport facilitation system 290 over a network 280. In response, the rider device 200 can receive a
confirmation 269 from the transport facilitation system 290 indicating the selected driver and vehicle that will
service the pick-up request 267 and rendezvous with the user at the pick-up location. In various examples, the
rider device 200 can further include a GPS module 260, which can provide location data 262 indicating the
current location of the requesting user to the transport system 290 to, for example, establish the pick-up location
and/or select an optimal driver or autonomous vehicle to service the pick-up request 267. 

  
[0053] According to examples, execution of the rider app 232 can cause the rider device 200 to transmit location
data 262 to the transport system 290. (e.g., via a GPS module 260 of the rider device 200). As described herein,
the transport system 290 can utilize the location data 262 to determine whether the user is within a geo-fenced
area corresponding to a mass egress event. If the rider device 200 is within the geo-fenced area, the transport
system 290 can transmit an app state update 297 to the rider device 200, which can cause the rider application
232 to initiate a late-binding state. In the late binding state, the app interface 242 can update the manner in which
the user interacts with the transport service. In particular, a pick-up request 267 transmitted by the rider device
200 in the late-binding state can cause the transport system 290 to transmit a match code 296 to the rider device
200. Thus, the requesting user can be instructed to present or otherwise transmit the match code 296 to an
available driver directly, to perform the direct pairing. 

  
[0054] Driver Device 

  
[0055] FIG. 3 is a block diagram illustrating an example driver device executing a designated driver application
for a transport arrangement service, as described herein. In many implementations, the driver device 300 can
comprise a mobile computing device, such as a smartphone, tablet computer, laptop computer, VR or AR
headset device, and the like. As such, the driver device 300 can include typical telephony features such as a
microphone 345, a camera 350, and a communication interface 310 to communicate with external entities using
any type of wireless communication protocol. In certain aspects, the driver device 300 can store a designated
application (e.g., a driver app 332) in a local memory 330. 

  
[0056] In response to a user input 318, the driver app 332 can be executed by one or more processors 340, which
can cause an app interface 342 to be generated on a display screen 320 of the driver device 300. The app
interface 342 can enable the driver to initiate an "on-call" or "available" sub-state (of the normal application
state), linking the driver device 300 to the backend transport system 390 that facilitates the on-demand
transportation services. Execution of the driver application 332 can also cause a location resource (e.g., GPS
module 360) to transmit location data 362 to the transport system 390 to indicate the current location of the
driver with the given region. 

  
[0057] In the normal state, the driver can receive transport invitations 392 from the transport system 390, where
the transport invitations 392 indicate a particular pick-up location to service a pick-up request. The driver can
provide confirmations 322 back the transport system 390 indicating that the driver will service the pick-up
requests, or, in some aspects, decline the transport invitation 392 and await a subsequent opportunity. Upon
submitting a confirmation 322, the driver application 332 can place the driver device 300 in an en route sub-state
while the driver drives to the pick-up location to rendezvous with the requesting user. Thereafter, the driver
application 332 can initiate an on-trip sub-state (e.g., provide map directions to the requester's destination) while
the driver transports the requesting user to the destination. 

  
[0058] According to examples described herein, when the location data 362 indicates that the driver has entered
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a geo-fence area, the transport system 390 can transmit an app state update 397 to initiate a late-binding state on
the driver device 300. In the late-binding state, the driver can await a rider, who can present the unique match
code to the driver for entry (or can otherwise transmit the unique match code to the driver device 300). In
various implementations, the driver can perform a match code entry 366 on the app interface 342, and submit the
match code entry 366 to the transport system 390. Submission of the match code entry 366 can cause the driver
application 332 to automatically initiate an on-trip sub-state, indicating that the driver has been paired with a
rider. In certain implementations, the on-trip sub-state can cause map content to the generated on the application
interface 342, providing driving directions to the rider's destination. 

  
[0059] User Interface Examples 

  
[0060] FIGS. 4A through 4D illustrate example user interfaces on a rider device, according to examples
described herein. In the below description of FIGS. 4A through 4D, reference may be made to reference
characters representing like features as shown and described with respect to FIGS. 1 and 2. Referring to FIG.
4A, when the rider is within a geo-fence area, execution of the rider application 232 on the rider device 200 can
cause a rider app interface 400 to be generated on the display screen 220. The rider app interface 400 can include
a late-binding state notification 402 indicating the direct pairing process to request a rider. 

  
[0061] Referring to FIG. 4B, the app interface 400 can show the mass egress location 412 at which the user is
located, and a geo-fence area 414 corresponding to the late-binding state on the rider application. The rider app
interface 400 can further include a service type selection feature 416 enabling the user to select from any number
of listed service types. Referring to FIG. 4C, the rider app interface 400 can further include a destination input
feature 424 that enables the user to input a desired destination. The interface 400 can further include walking
directions 426 or a straight line indicator directing the user to the pick-up area to pair with a driver. In many
aspects, upon entry of the destination 424, the rider app interface 400 can display a ride price 428, which can
comprise an estimated or upfront guaranteed price to transport the user to the destination 424. If the user is
satisfied with the ride price 428, the user can select a request feature 429 on the interface. Referring to FIG. 4D,
selection of the request feature 429 can cause the backend transport system 290 to generate and transmit a match
code 434 to the rider device 200 for display on the app interface 400. The rider can present this match code 434
to any available driver at the rendezvous location to initiate the ride to the destination 424. 

  
[0062] FIGS. 5A through 5E illustrate example user interfaces on a driver device, according to examples
described herein. In the below discussion of FIGS. 5A through 5E, reference may be made to reference
characters representing like features shown and described with respect to FIGS. 1 and 3. Referring to FIG. 5A,
upon crossing into a geo-fence area 506, the driver device 300 can display a late-binding state interface 500. In
variations, the interface 500 can include a state selection feature 502 enabling the driver to switch between the
late-binding state and the normal state, as described herein. The late-binding state interface 500 can display map
content indicating the geo-fence area 506 corresponding to a mass egress event, a rendezvous area 508 where the
driver can await a requesting user, and a current location of the driver 509. When a requesting user approaches
with a match code, the driver can select a code entry selection feature 504, which can trigger a code entry feature
512, as shown in FIG. 5B. the code entry feature 512 enables the driver to perform a code entry 522 of the match
code displayed on the rider device, as shown in FIG. 5C. 

  
[0063] Referring to FIG. 5D, upon entering the match code, the state interface 500 can display a trip initiation
screen that provides a code confirmation 534 and a trip start feature 532 that triggers an on-trip status for both
the rider and the driver. Upon selection of the trips start feature 532, the state interface 500 can display an on-trip
screen indicating the destination 544, and map content 542 which can include a route 546 to the destination 544
and the current location of the driver 548, as shown in FIG. 5E. Upon dropping of the rider, the driver device
300 can update the driver's status accordingly. 

  
[0064] Methodology 

  
[0065] FIG. 6 is a flow chart describing an example method of providing direct binding between riders and
driver in connection with an on-demand transportation service, as described herein. In the below discussions of
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FIG. 6, reference may be made to reference characters representing like features as shown and described with
respect to FIG. 1. Furthermore, the process described with respect to FIG. 6 below may be performed by an
example transport system 100, 290, 390 as shown and described in connection with FIGS. 1 through 3. Referring
to FIG. 6, the transport system 100 can identify a mass egress area or event 142 within a given region in which
the transport system 100 manages on-demand transportation services (600). The transport system 100 may
receive a pick-up request 171 from within the mass egress area from a rider device 170 (605). In response to
receiving the pick-up request 171, the transport system 100 can transmit a match code 124 to the rider device to
enable the rider 174 to directly pair with an available driver 184 (610). 

  
[0066] Thereafter, the transport system 100 can receive an indication of a match code entry 186 of the match
code 124 from a driver device (615). As described herein, the match code entry 186 can indicate that the rider
174 has shown or otherwise provided the match code 124 to the driver 184. Based on the pairing, the transport
system 100 can record an on-trip state for both the rider 174 and the driver 184 to indicate that the pairing has
been made and a trip has initiated (620). By recording the status change, the transport system 100 can continue
to manage its user base in facilitating the mass egress from the mass egress venue. 

  
[0067] FIG. 7 is a flow chart describing another example method of providing direct binding between riders and
driver in connection with an on-demand transportation service, as described herein. In the below discussions of
FIG. 7, reference may be made to reference characters representing like features as shown and described with
respect to FIG. 1. Furthermore, the process described with respect to FIG. 7 below may be performed by an
example transport system 100, 290, 390 as shown and described in connection with FIGS. 1 through 3. Referring
to FIG. 7, the transport system 100 can compile data indicating mass egress events 142, such as the event
locations 146 and times 148, throughout a given region in which the transport system 100 manages on-demand
transportation services (700). Such mass egress events can include, for example, sporting events (702), concerts
(703), and impromptu events (704). In some aspects, the impromptu events can be determined by the transport
system 100 by combing current alerts, notifications, and news sources for the given region. Such sources can
indicate ride demand spikes at specified locations, such as a local airport, train station, or bus station (e.g.,
during weather delays or other anomalous scenarios), protest or parade locations, and the like. 

  
[0068] According to examples, the transport system 100 can identify an upcoming mass egress event at a
particular venue or location (e.g., a sporting stadium, concert venue, etc.) (705). In addition to identifying the
mass egress event, the transport system 100 can determine whether driver supply in proximity of the event is
sufficient to handle a projected ride demand from the event. In various examples, the transport system 10 can
transmit demand notifications 136 to drivers 184 operating within a certain proximity of the event location
(710). In addition, the demand notifications 136 can include incentives to attract driver supply to the event
location 146, such as a bonus payment, or surge pricing factor indication. 

  
[0069] In various implementations, the transport system 100 can establish a geo-fence to encompass or surround
the mass egress location or venue for trigger late-binding states on rider and driver devices 170, 180 (715).
Accordingly, the transport system 100 can receive driver locations 113 and detect when drivers 184 enter the
geo-fence area 137 (720). In response to detecting a driver 184 entering the geo-fence area 137, the transport
system can update the driver application 185 to initiate a late-binding state on the driver device 180 to enable
direct pairing with a rider 174 (725). 

  
[0070] In some aspects, the transport system 100 can further one or more divide rendezvous areas within the
geo-fence area 137 based on ride service type (730), as described herein. Thus, the transport system 100 can
perform a lookup in a profile of the driver 184 to determine the service type(s) for which the driver 184 is
qualified (735), and provide map content 157 to the driver device 180 to direct the driver 184 to the appropriate
rendezvous area based on the service type (740). 

  
[0071] The transport system 100 may also identify rider application 175 launch indications from rider devices
170 within the geo-fence area 137 (745). In response to these indications, the transport system 100 can update
the rider application 175 to initiate a late-binding state on the rider devices 170 (750). Thereafter, the transport
system 100 can receive ride requests 171 from rider devices 170 within the geo-fence area 137 (755). In certain
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aspects, the transport system 100 can provide map content 153 to the rider devices 170 indicating the rendezvous
location or area at which the rider 174 will meet the available drivers 184 (760). As provided herein, the map
content 153 can indicate a general rendezvous area for direct pairing (762) or a specified rendezvous location
based on a selected service type by the rider 174 (764). 

  
[0072] In response to receive a ride request 171, the transport system 100 can generate and transmit a match
code 124 to the rider device 170 (760). The match code 124 can comprise a PIN (762), a QR code (763), an
ultrasonic code (764), or any other suitable digital signature. The transport system 100 may then log the match
code 124 in a code log 149 to correlate the match code 124 with an identifier of the requesting user 174 (765).
The transport system can receive a match code entry 186 corresponding to a driver 184 entering or otherwise
receiving the match code 124 on the driver device 180 (770). As discussed, this match code entry 186 can
indicate that the rider 174 has paired with a driver 184. Upon receiving the match code entry 186, the transport
system 100 can update a ride log 144 to indicate an on-trip status for both the rider 174 and the driver 184 (775).
Thus, examples provided herein can remove the rider 174 and driver 184 from the mass egress pool, provide
organization for the transport system 100 to facilitate the mass egress, and improve the flow of people away
from mass gatherings. 

  
[0073] Hardware Diagram 

  
[0074] FIG. 8 is a block diagram that illustrates a computer system upon which examples described herein may
be implemented. A computer system 800 can be implemented on, for example, a server or combination of
servers. For example, the computer system 800 may be implemented as part of a network service for providing
transportation services. In the context of FIG. 1, the transport system 100 may be implemented using a computer
system 800 such as described by FIG. 8. The transport system 100 may also be implemented using a
combination of multiple computer systems as described in connection with FIG. 8. 

  
[0075] In one implementation, the computer system 800 includes processing resources 810, a main memory 820,
a read-only memory (ROM) 830, a storage device 840, and a communication interface 850. The computer
system 800 includes at least one processor 810 for processing information stored in the main memory 820, such
as provided by a random access memory (RAM) or other dynamic storage device, for storing information and
instructions which are executable by the processor 810. The main memory 820 also may be used for storing
temporary variables or other intermediate information during execution of instructions to be executed by the
processor 810. The computer system 800 may also include the ROM 830 or other static storage device for
storing static information and instructions for the processor 810. A storage device 840, such as a magnetic disk
or optical disk, is provided for storing information and instructions. 

  
[0076] The communication interface 850 enables the computer system 800 to communicate with one or more
networks 880 (e.g., cellular network) through use of the network link (wireless or wired). Using the network
link, the computer system 800 can communicate with one or more computing devices, one or more servers,
and/or one or more self-driving vehicles. In accordance with examples, the computer system 800 receives pick-
up requests 882 from mobile computing devices of individual users. The executable instructions stored in the
memory 830 can include selection instructions 822, which the processor 810 executes to select an optimal driver
to service the pick-up request 882 in a normal mode. In doing so, the computer system can receive driver
locations 884 of drivers operating throughout the given region, and the processor can execute the selection
instructions 822 to select an optimal driver from a set of available drivers, and transmit a transport invitation 852
to enable the driver to accept or decline the ride service offer. 

  
[0077] The executable instructions stored in the memory 820 can also include match code instructions 824 for a
late-binding mode in mass egress scenarios. The match code instructions 824 enable the computer system 800 to
respond to pick-up requests 882 within an establish geo-fence area by generating and transmitting match codes
854 to the rider devices in order to enable the riders to directly pair with drivers. Utilizing both the selection
instructions 822 and the match code instructions 824, the computer system 800 can manage on-demand
transportation services for the given region in normal conditions and mass egress conditions simultaneously. As
described herein, the computer system 800 can do so by managing code and ride logs 826 indicating status
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information for riders and drivers throughout the given region. 
  

[0078] By way of example, the instructions and data stored in the memory 820 can be executed by the processor
810 to implement an example transport system 100 of FIG. 1. In performing the operations, the processor 810
can receive pick-up requests 882 and driver locations 884, and submit transport invitations 852 and match codes
854 to facilitate the servicing of the requests 882. The processor 810 is configured with software and/or other
logic to perform one or more processes, steps and other functions described with implementations, such as
described by FIGS. 1-7, and elsewhere in the present application. 

  
[0079] Examples described herein are related to the use of the computer system 800 for implementing the
techniques described herein. According to one example, those techniques are performed by the computer system
800 in response to the processor 810 executing one or more sequences of one or more instructions contained in
the main memory 820. Such instructions may be read into the main memory 820 from another machine-readable
medium, such as the storage device 840. Execution of the sequences of instructions contained in the main
memory 820 causes the processor 810 to perform the process steps described herein. In alternative
implementations, hard-wired circuitry may be used in place of or in combination with software instructions to
implement examples described herein. Thus, the examples described are not limited to any specific combination
of hardware circuitry and software. 

  
[0080] It is contemplated for examples described herein to extend to individual elements and concepts described
herein, independently of other concepts, ideas or systems, as well as for examples to include combinations of
elements recited anywhere in this application. Although examples are described in detail herein with reference to
the accompanying drawings, it is to be understood that the concepts are not limited to those precise examples.
As such, many modifications and variations will be apparent to practitioners skilled in this art. Accordingly, it is
intended that the scope of the concepts 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 example can be combined
with other individually described features, or parts of other examples, even if the other features and examples
make no mentioned of the particular feature. Thus, the absence of describing combinations should not preclude
claiming rights to such combinations. 

  
* * * * *
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