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METHOD AND SYSTEM FOR PROVIDING TRANSPORTATION SERVICE

CROSS REFERENCE TO RELATED APPLICATION
[0001] The present application is based on and claims the benefits of priority to
Chinese Application No. 201710701708.3, filed August 16, 2017, and U.S. Patent
Application No. 15/862,268, filed January 4, 2018, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to providing transportation service, and more

particularly to, methods and systems for queuing a transportation service request.

BACKGROUND
[0003] An online hailing platform (e.g., DiDi™ online) can receive a transportation
service request from a passenger and then dispatch at least one transportation
service provider (e.g., a taxi driver, a private car owner, or the like) to fulfill the
service request. During certain time periods of a day, the online hailing platform can
receive more transportation service requests in a certain district than the capacity of
the available service vehicles in the district. Accordingly, the transportation service
requests are typically lined up in a queue before being processed. However,
establishing a queue consumes significant computational and storage resources.
Therefore, it is inefficient to activate a queue whenever a transportation service
cannot be processed immediately.
[0004] Methods and systems for providing transportation service are designed to
place a transportation service request in a request queue associated with a queue

zone and improve the efficiency of the online hailing platform.

SUMMARY
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[0005] An embodiment of the disclosure provides a computer-implemented method
for providing transportation service. The method can include receiving, from a
remote passenger terminal, a transportation service request in a district. The method
can further include detecting that the transportation service request is within a first
queuing zone, the first queuing zone associated with at least one first queuing
condition. The method can also include placing the transportation service request in
a first request queue associated with the first queuing zone based on a
determination that the transportation service request meets the first queuing
condition.

[0006] Another embodiment of the disclosure provides a system for providing
transportation service. The system can include a communication interface configured
to receive from a remote passenger terminal, a transportation service request in a
district. The system can further include a memory and at least one processor
coupled to the communication interface and the memory. The at least one processor
can be configured to detect that the transportation service request is within a first
queuing zone, the first queuing zone associated with at least one first queuing
condition. The at least one processor can be further configured to place the
transportation service request in a first request queue associated with the first
queuing zone based on a determination that the transportation service request
meets the first queuing condition.

[0007] Yet another embodiment of the disclosure provides a non-transitory
computer-readable medium that stores a set of instructions. When the set of
instructions is executed by at least one processor of an electronic device, the
electronic device can be caused to perform a method for providing transportation
service. The method can include receiving, from a remote passenger terminal, a
transportation service request in a district. The method can further include detecting
that the transportation service request is within a first queuing zone, the first queuing

zone associated with at least one first queuing condition. The method can also
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include placing the transportation service request in a first request queue associated
with the first queuing zone based on a determination that the transportation service
request meets the first queuing condition.

[0008] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not

restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 illustrates a schematic diagram of an exemplary system for providing
transportation service, according to embodiments of the disclosure.
[0010] FIG. 2 illustrates a schematic diagram showing transportation service
requests in a district, according to embodiments of the disclosure.
[0011] FIG. 3 illustrates a schematic diagram of an exemplary queue generation
unit, according to embodiments of the disclosure.
[0012] FIG. 4 is a flowchart of an exemplary method for providing transportation
service, according to embodiments of the disclosure.
[0013] FIG. 5is a flowchart of an exemplary method for generating a queuing zone,

according to embodiments of the disclosure.

DETAILED DESCRIPTION
[0014] Reference will now be made in detail to the exemplary embodiments,
examples of which are illustrated in the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the drawings to refer to the
same or like parts.
[0015] An aspect of the disclosure is directed to a system for providing
transportation service.
[0016] FIG. 1 illustrates a schematic diagram of a system 100 for providing

transportation service, according to embodiments of the disclosure.
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[0017] System 100 can be a general-purpose server or a proprietary device
specially designed for providing transportation service. It is contemplated that,
system 100 can be a separate system (e.g., a server) or an integrated component of
a server. Because processing transportation service requests may require significant
computation resources, in some embodiments, system 100 may be preferably
implemented as a separate system. In some embodiments, system 100 may include
sub-systems, some of which may be remote.

[0018] In some embodiments, as shown in FIG. 1, system 100 may include a
communication interface 102, a processor 104, and a memory 112. Processor 104
may further include multiple modules, such as a detection unit 106, a placing unit
108, a queuing zone determination unit 110, and the like. These modules (and any
corresponding sub-modules or sub-units) can be hardware units (e.g., portions of an
integrated circuit) of processor 104 designed for use with other components or to
execute a part of a program. The program may be stored on a computer-readable
medium, and when executed by processor 104, it may perform one or more methods.
Although FIG. 1 shows units 106-110 all within one processor 104, it is contemplated
that these units may be distributed among multiple processors located near or
remotely with each other. In some embodiments, system 100 may be implemented in
the cloud, or on a separate computer/server.

[0019] Communication interface 102 may be configured to receive, from remote
passenger terminals 120, transportation service requests 122 in a district. Remote
passenger terminal 120 can be any suitable device that can interact with a user, e.g.,
a smart phone, a tablet, a wearable device, a computer, or the like. Remote
passenger terminal 120 may be a mobile device that can be carried by the user.
Transportation service request 122 can include a current location of the passenger,
an origin and a destination of the requested transportation, a request time, or the like.
For example, the current location of the passenger can be the location of

transportation service request 122.
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[0020] In some embodiments, the district can be predetermined by system 100.
For example, the district can be a hexagonal area that is neighbored with other
hexagonal areas. It is contemplated that, the district can have shapes other than a
hexagon, such as a circle, a square, a rectangle, etc. In some embodiments, the
district can have a shape and size dynamically determined based on the current
location of remote passenger terminal 120. FIG. 2 illustrates a schematic diagram
showing transportation service requests in a district 200, according to embodiments
of the disclosure. As shown in FIG. 2, for example, district 200 is a hexagonal district.
In some embodiments, district 200 may include a plurality of queuing zones, such as
2042.

[0021] In some embodiments, communication interface 102 can be an integrated
services digital network (ISDN) card, cable modem, satellite modem, or a modem to
provide a data communication connection. As another example, communication
interface 102 can be a local area network (LAN) card to provide a data
communication connection to a compatible LAN. Wireless links can also be
implemented by communication interface 102. In such an implementation,
communication interface 102 can send and receive electrical, electromagnetic or
optical signals that carry digital data streams representing various types of
information via a network. The network can typically include a cellular
communication network, a Wireless Local Area Network (WLAN), a Wide Area
Network (WAN), or the like.

[0022] Detection unit 106 can detect that transportation service request 122 is
within a queuing zone. As discussed above, district 200 can include a plurality of
queuing zones, such as queuing zones 202, 204, and 206. Detection unit 106 can
determine whether transportation service request 122 is within a zone of district 200
based on the location of transportation service request 122 and the geographic
boundary of the zone. For example, detection unit 106 may determine that

transportation service request 122 is within zone 202.
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[0023] In some embodiments, the detected queuing zone can be associated with
at least one queuing condition. Consistent with the disclosure, queues are not
activated until the queuing conditions are met. For example, one queuing condition
can be that the number of the existing requests in the queue must be over a
threshold number. As another example, a queuing condition may be that the type of
the request has to match the type of the queue, such as car-pooling or non-car-
pooling. The queuing condition may also be that the service vehicle line (e.g.,
economic, luxury, corporate, etc.) matches that of the queue. As yet another
example, the queuing condition may include that the request be made during a
predetermined period of time. It is contemplated that queueing conditions may
include other suitable conditions, and any combinations of the conditions. Detection
unit 106 can determine whether transportation service request 122 meets the
queuing conditions. For example, when the number of car-pooling service requests
in the queuing zone is 100, a car-pooling queue can be activated to queue the 100
car-pooling requests within the queuing zone.

[0024] After detection unit 106 detects the queuing zone and determines that
transportation service request 122 meets the queuing condition of the queuing zone,
placing unit 108 can place transportation service request 122 in a queue associated
with the detected queuing zone.

[0025] In some embodiments, the queuing zones can be determined using
clustering by queuing zone determination unit 110. In one embodiment, the queuing
zones can be determined manually based on historical requests. For example,
based on the origins of trips associated with the historical requests, queuing zone
determination unit 110 can cluster the origins into a plurality of origin groups.
Queuing zone determination unit 110 can then identify some origin groups that
contain more historical requests than the remaining, and determine frequent origins

based on the identified origin groups. Queuing zone determination unit 110 can
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further cluster the frequent origins and generate the queuing zones based on these
clusters.

[0026] In an alternative embodiment, the queuing zones can also be determined
automatically. For example, with reference to FIG. 2, queuing zone 2042 can be
determined automatically by queuing zone determination unit 110 based on historical
requests. For instance, a “double-clustering” method may be used, where queuing
zone determination unit 110 can cluster the historical requests into a plurality of first
clusters, cluster historical requests enclosed by each of the first clusters into a
plurality of secondary clusters, and determine the queuing zone enclosing a second
cluster.

[0027] FIG. 3 illustrates a schematic diagram of queuing zone determination unit
110 configured to implement the “double-clustering” method, according to
embodiments of the disclosure. Queuing zone determination unit 110 can include a
first clustering unit 302, a second clustering unit 304, and a zone determination unit
306. Each of units 302-306 can be hardware units (e.g., portions of an integrated
circuit) configured to execute a part of a computer program. In some embodiments,
first clustering unit 302 and second clustering unit 304 can perform the “double-
clustering” method, and zone determination unit 306 can determine a queuing zone
based on the clustering results of the “double-clustering” method including a first
clustering and a second clustering, which will be further described as below.

[0028] In the first clustering, with reference to FIG. 2, for example, first clustering
unit 302 can cluster the historical requests (shown as dots) into a plurality of first
clusters 202, 204 and 206. In some embodiments, first clustering unit 302 can use a
K-means clustering method. The K-means clustering method can classify input data
(e.g., historical requests) into a predetermined number of clusters. For example, as
shown in FIG. 2, the predetermined number of first clusters (e.g., 202, 204, and 206)

is three. In some embodiments, the first number of clusters can be determined based
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on an area of district 200 and a predetermine minimum area value. For example, the

number of first clusters can be determined according to Formula 1 as below.

ny = »\jjsmmf’/i?nxm (Formula 1)

[0029] Where in Formula 1, n1is the first number, Ssum is the total area of district
200, and Smin is the predetermined minimum area value. In some embodiments, Smin
can be 1.5 km?. It is contemplated that any other suitable clustering method may be
implemented by first clustering unit 302.

[0030] In the second clustering, second clustering unit 304 can cluster historical
requests within each of the first clusters (e.g., first cluster 204) into a plurality of
second clusters (e.g., second cluster 2042). Second clustering unit 304 can also
implement the K-means clustering method or another appropriate clustering method.
In FIG. 2, for example, historical requests within first cluster 204 can be clustered
into a number of second clusters 2042, and the second number is two. In some
embodiments, the number of second clusters can be determined based on convex
hull areas of historical requests in each of the n1 first clusters, the predetermined
minimum area value, and the number of the first clusters.

[0031] For example, area 210 enclosed by a dashed line is the convex hull area of

the historical requests in first cluster 204. Accordingly, the second number of second

clusters can be determine according to Formula 2.

. ns b, i € (0,ny] (Formula 2)

ny = mind s
[0032] Where in Formula 2, nz2 is the second number, Si is the convex hull area for
historical requests in first cluster 204, Smin is the predetermined value, and n1 is the
number of first clusters. Formula 2 selects a lesser value between Si/Smin and n1 for
each first cluster, as the predetermined number for the second clustering. Therefore,
the second number n2is equal to or less than the first number n1. As shown in FIG. 2,

the second number for cluster 204 is two.
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[0033] Zone determination unit 306 can further determine a second queuing zone
enclosing the selected second cluster (e.g., 2042). For example, the second queuing
zone can be determined to cover locations of the historical requests enclosed by the
second cluster. Zone determination unit 306 can generate a second queuing zone
for each of the second clusters. For example, in FIG. 2, six second clusters in total
have been determined, and zone determination unit 306 can generate six second
queuing zones for the six respective second clusters. That is, each second cluster
has a corresponding second queueing zone.

[0034] As more than one second queuing zones can be provided, placing unit 108
can be further configured to determine a request queue in which the transportation
service request will be placed when the transportation service request meets the
condition associated with the second queuing zone.

[0035] The connection between the second request queue and the transportation
service request can be the location. For example, the transportation service can be
placed to a closest second request queue when the at least one second queuing
condition has been met.

[0036] To determine the closest second request queue, placing unit 108 can first
determine respective first locations for the first clusters, and determine respective
second locations for the second clusters. For example, with reference to FIG. 2,
placing unit 108 can determine the respective locations o1, 02, and 03 of first
clusters 202, 204, and 206. In some embodiments, the locations of the first clusters
can be the centroids of the first clusters. Similarly, placing unit 108 can determine
respective second locations (e.g., 031 and 032) for the second clusters.

[0037] Placing unit 108 can further determine a request location of the
transportation service request. In some embodiments, the current location of the
passenger can be used as the location of the transportation service request (e.g.,

request location 220 as shown in FIG. 2).
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[0038] Placing unit 108 can determine a first cluster having a first location
corresponding to the request location. In some embodiments, the determined first
cluster is closest to the request location among the first clusters. For example, in FIG.
2, location 03 among locations 01-03 is the closest to request location 220, and
therefore first cluster 206 corresponding to location 03 is determined.

[0039] Then, within the determined first cluster (e.g., 206), placing unit 108 can
further determine, among second clusters enclosed by the first cluster, a second
cluster having a second location corresponding to the request location. Similarly, the
determined second cluster can be the closest to the request location among the
second clusters. For example, in FIG. 2, two second clusters having respective
locations 031 and 032 are enclosed by first cluster 206. Among these two second
clusters, the second cluster at location 031 is determined to be the closest to request
location 220.

[0040] As discussed above, a corresponding second queueing zone is determined
for each second cluster. Based on the determined second queuing zone, placing unit
108 can determine the second request queue associated with the second queuing
zone.

[0041] As discussed above, after the second request queue is determined, placing
unit 108 can place the transportation service request in the determined second
request queue.

[0042] Another aspect of the disclosure is directed to a method for providing
transportation service.

[0043] FIG. 4 is a flowchart of a method 400 for providing transportation service,
according to embodiments of the disclosure. For example, method 400 may be
implemented by system 100 including at least one processor, and method 400 may
include steps S402-S406 as described below.

[0044] In step S402, system 100 can receive, from remote passenger terminals,

transportation service requests in a district. The transportation service request can

10
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include a current location of a passenger, an origin and a destination of the
requested transportation, a request time, or the like. Generally, the current location
of the passenger can be used as a location of the transportation service request. In
some embodiments, the district can be predetermined by system 100, and have a
shape and size dynamically determined based on the current locations of the remote
passenger terminals.

[0045] In step S404, system 100 can detect that the transportation service request
is within a first queuing zone or a second queuing zone. The district can include a
plurality of queuing zones, and each zone can be associated with a request queue.
The zones can be created automatically or manually. The first queuing zone can be
associated with at least one first queuing condition, and the second queuing zone
can be associated with at least one second queuing condition. Consistent with the
disclosure, queues are not activated until the queuing conditions (e.g., the first and
second queuing conditions) are met. For example, one queuing condition can be that
the number of the existing requests in the queue must be over a threshold number.
As another example, a queuing condition may be that the type of the request has to
match the type of the queue, such as car-pooling or non-car-pooling. The queuing
condition may also be that the service vehicle line (e.g., economic, luxury, corporate,
etc.) matches that of the queue. As yet another example, the queuing condition may
include that the request be made during a predetermined period of time. It is
contemplated that queueing conditions may include other suitable conditions, and
any combinations of the conditions.

[0046] In some embodiments, the first queuing zone can be created manually
based on historical requests. For example, based on the origins of trips associated
with the historical requests, system 100 can cluster the origins into a plurality of
origin groups. System 100 can then identify, among the origin groups that contain
more historical requests than the remaining, and determine frequent origins based

on the identified origin groups. System 100 can further cluster the frequent origins
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and generate the queuing zones based on these clusters. After a first queuing zone
has been generated, the request queue corresponding to the first queuing zone can
be determined.

[0047] It is contemplated that, it is possible that the transportation service request
may not fall within the first queuing zone nor meet the at least one first queuing
condition. Therefore, in some embodiments, system 100 can further detect that the
transportation service request is within a second queuing zone. The second queuing
zone can be associated with at least one second queuing condition. The second
queuing zone can be determined by identifying historical requests within the district,
clustering the historical requests, and determining the second queuing zone within
the district based on clustering of the historical requests. The step of generating the
second queuing zone can be further referred to FIG. 5. FIG. 5 illustrates a flowchart
of a method 500 for generating a queuing zone, according to embodiments of the
disclosure. For example, method 500 may be implemented by system 100 as a
separate method or a part of method 500. Method 500 may include steps S502-S506
as described below.

[0048] In step S502, system 100 can cluster the historical requests into a plurality
of first clusters. System 100 can use a K-means clustering method. The K-means
clustering method can classify input data (e.g., historical requests) into a
predetermined number of clusters.

[0049] The first number of clusters can be determined based on an area of the
district and a predetermine value. For example, the first number of first clusters can
be determine according to Formula 1, details of which will not be repeated herein.
[0050] In step S504, system 100 can cluster historical requests within each of the
first clusters into a plurality of second clusters. System 100 can continue using the K-
means clustering method or another appropriate clustering method. The second
number of clusters can be determined based on convex hull areas of historical

requests in each of the n1 first clusters, the predetermined value, and the first
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number. The second number of second clusters can be determined according to
Formula 2, details of which will not be repeated herein.

[0051] In step S506, system 100 can further determine a second queuing zone
enclosing the selected second cluster. For example, the second queuing zone can
be determined to cover locations of historical requests that belong to the second
cluster.

[0052] With reference back to FIG. 4, in step S406, system 100 can place the
transportation service request in a first request queue associated with the first
queuing zone or in a second request queue associated with the second queuing
zone.

[0053] Because the first queuing zone is predetermined, the first request queue
associated with the first queuing zone can be predetermined. However, a plurality of
second queuing zones can be generated automatically by system 100, system 100
can be further configured to determine a second request queue with the second
queuing zone for the transportation service request.

[0054] System 100 can further determine respective first locations for the first
clusters generated in step S502, and determine respective second locations for the
second clusters generated in step S504. Then, system 100 can determine a request
location of the transportation service request. System 100 can determine a first
cluster having a first location corresponding to the request location. In some
embodiments, the determined first cluster is closest to the request location among
the first clusters.

[0055] Then, within the determined first cluster, system 100 can further determine,
among second clusters enclosed by the first cluster, a second cluster having a
second location corresponding to the request location. Similarly, the determined
second cluster can be the closest to the request location among the second clusters.
Thus, system 100 can determine the second request queue corresponding to the

determined second cluster.
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[0056] As discussed above, after the second request queue is determined, system
100 can place the transportation service request in the determined second request
queue.

[0057] Another aspect of the disclosure is directed to a non-transitory computer-
readable medium storing instructions which, when executed, cause one or more
processors to perform the methods, as discussed above. The computer-readable
medium may include volatile or non-volatile, magnetic, semiconductor, tape, optical,
removable, non-removable, or other types of computer-readable medium or
computer-readable storage devices. For example, the computer-readable medium
may be the storage device or the memory module having the computer instructions
stored thereon, as disclosed. In some embodiments, the computer-readable medium
may be a disc or a flash drive having the computer instructions stored thereon.
[0058] It will be apparent to those skilled in the art that various modifications and
variations can be made to the disclosed system and related methods. Other
embodiments will be apparent to those skilled in the art from consideration of the
specification and practice of the disclosed system and related methods.

[0059] It is intended that the specification and examples be considered as
exemplary only, with a true scope being indicated by the following claims and their

equivalents.
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WHAT IS CLAIMED IS:
1. A computer-implemented method for providing transportation service, comprising:
receiving, from a remote passenger terminal, a transportation service request
in a district;
detecting that the transportation service request is within a first queuing zone,
the first queuing zone associated with at least one first queuing condition; and
placing the transportation service request in a first request queue associated
with the first queuing zone based on a determination that the transportation

service request meets the first queuing condition.

2. The method of claim 1, further comprising:
detecting that the transportation service request is within a second queuing
zone, the second queuing zone associated with at least one second queuing
condition; and
placing the transportation service request in a second request queue
associated with the second queuing zone based on a determination that the

transportation service request meets the second queuing condition.

3. The method of claim 2, wherein the second queuing zone is determined by:
identifying historical requests within the district;
clustering the historical requests; and
determining the second queuing zone within the district based on clustering of

the historical requests.

4. The method of claim 3, wherein determining the second queuing zone further

comprises:

clustering the historical requests into a plurality of first clusters;

15
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clustering historical requests within each of the first clusters into a plurality of
secondary clusters; and

determining the second queuing zone enclosing a second cluster.

5. The method of claim 4, further comprising:
determining respective first locations for the first clusters; and

determining respective second locations for the second clusters.

6. The method of claim 5, wherein placing the transportation service request in a
second request queue associated with the second queuing zone further comprises:
determining a request location of the transportation service request;
determining a first cluster having a first location corresponding to the request
location;
determining, among second clusters enclosed by the first cluster, a second
cluster having a second location corresponding to the request location; and
determining the second request queue corresponding to the determined

second cluster.

7. The method of claim 4, wherein a first number of the first clusters is associated

with an area of the district and a predetermined value.

8. The method of claim 7, further comprising: determining convex hull areas
associated with the first clusters, wherein
a second number of the second clusters is associated with the convex hull

areas, the predetermined value, and the first number.
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9. The method of claim 6, wherein the determined first cluster is closest to the
request location among the first clusters, and the determined second cluster is

closest to the request location among the second clusters.

10. The method of claim 7, wherein the first number is determined based on

_ /Ssum
M= /Smin

, wherein n1 is the first number, Ssum is an area of the district, and Smin is the

predetermined value.

11. The method of claim 8, wherein the second number is determined based on

. (S .
ny, =min{’/s . ,ni},i € (0,n]
, wherein n2 is the second number, Si is the convex hull area, Smin is the

predetermined value, and n1 is the first number.

12. A system for providing transportation service, comprising:
a communication interface configured to receive from a remote passenger
terminal, a transportation service request in a district;
a memory; and
at least one processor coupled to the communication interface and the memory,
configured to:
detect that the transportation service request is within a first queuing zone, the
first queuing zone associated with at least one first queuing condition; and
place the transportation service request in a first request queue associated
with the first queuing zone based on a determination that the transportation

service request meets the first queuing condition.
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13. The system of claim 12, wherein the at least one processor is further configured
to:
detect that the transportation service request is within a second queuing zone,
the second queuing zone associated with at least one second queuing condition;
and
place the transportation service request in a second request queue
associated with the second queuing zone based on a determination that the

transportation service request meets the second queuing condition.

14. The system of claim 13, wherein the at least one processor is further configured
to determine the second queuing zone by:

identifying historical requests within the district;

clustering the historical requests; and

determining the second queuing zone within the district based on clustering of

the historical requests.

15. The system of claim 14, wherein the at least one processor is further configured
to determine the second queuing zone by:
clustering the historical requests into a plurality of first clusters;
clustering historical requests within each of the first clusters into a plurality of
secondary clusters; and

determining the second queuing zone enclosing a second cluster.

16. The system of claim 15, wherein the at least one processor is further configured
to:
determine respective first locations for the first clusters; and

determine respective second locations for the second clusters.
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17. The system of claim 16, wherein to place the transportation service request in a
second request queue associated with the second queuing zone, the at least one
processor is further configured to:
determine a request location of the transportation service request;
determine a first cluster having a first location corresponding to the request
location;
determine, among second clusters enclosed by the first cluster, a second
cluster having a second location corresponding to the request location; and
determine the second request queue corresponding to the determined second

cluster.

18. The system of claim 15, wherein a first number of the first clusters is associated

with an area of the district and a predetermined value.

19. The system of claim 17, wherein the determined first cluster is closest to the
request location among the first clusters, and the determined second cluster is

closest to the request location among the second clusters.

20. A non-transitory computer-readable medium that stores a set of instructions,
when executed by at least one processor of an electronic device, cause the
electronic device to perform a method for providing transportation service, the
method comprising:
receiving, from a remote passenger terminal, a transportation service request
in a district;
detecting that the transportation service request is within a first queuing zone,

the first queuing zone associated with at least one first queuing condition; and
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placing the transportation service request in a first request queue associated
with the first queuing zone based on a determination that the transportation

service request meets the first queuing condition.

20



WO 2019/033736 PCT/CN2018/076349

Transportation

ﬂg\\ Service Requests
1% 122 » Communication interface
o > 102
/]
_________ N e e o e e e e e
I {
Detection Unit Placing Unit
106 108

Queuing Zone
Determination Unit
110

Processor
104

Memory
112

100

FIG. 1

1/5



PCT/CN2018/076349

WO 2019/033736

e

O S

- 7 ..

204

FIG. 2

2/5



WO 2019/033736 PCT/CN2018/076349

First Clustering Second Clustering Zone
i ; Determination
Unit Unit Unit
- gg& 306
FI1G. 3

3/5




WO 2019/033736

¥

Recelve, from a remote
passenger terminal, a
transportation service

regquest i a district
3402

Detect that the
transportation service
regquest is within a first

qusuing zone or a second
gusying zone
3404

,.ﬁ,,,,,,,,,,,,

Place the transportation
service reguest in a first
regquest gueue associated
with the first gueuing zone
or in 8 second reguest
gueue associated with the
second queuing zone

5406
W
/"'“‘ .“\‘e.
é h!
L End
N =
400
FIG. 4

4/5

PCT/CN2018/076349



WO 2019/033736

Cluster the historical
requests into a plurality of
first clusters
5502

Cluster the first clusters into
a plurality of second clusters

Determine the second
queuing zone enclosing a
second cluster
5506

FIG. §
5/5

PCT/CN2018/076349



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/076349

A. CLASSIFICATION OF SUBJECT MATTER
G06Q 10/02(2012.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G06Q; HO4W; HO4L; HO4M; G08G

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

VEN,USTXT,EPTXT,CNABS,CNTXT,CNKI: hail, call, reserve, book, taxi, car, cab, request, queue, zone, cluster, district,
condition, requirement

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 102903046 A (SHANGHAI BOLU INFORMATION TECHNOLOGY CO.) 30 January 120
2013 (2013-01-30)
description, paragraph [0006] to paragraph [0043], figures 1-6, claims 1-10

A CN 103680128 A (UNIV SHANGHAI JTAOTONG) 26 March 2014 (2014-03-26) 1-20
the whole document

D Further documents are listed in the continuation of Box C. See patent family annex.

% Special categories of cited documents: “T” later document published after the international filing date or priority
«a” document defining th Al £ ih hichi idered date and not in conflict with the application but cited to understand the
: g the general state of the art which 1s not considere: principle or theory underlying the invention
to be of particular relevance : X i i
— ) - . ; ; “X” document of particular relevance; the claimed invention cannot be
B earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is  wy»  Jocument of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“Q” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
25 April 2018 09 May 2018
Name and mailing address of the ISA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing CHEN,Lina
100088
China
Facsimile No. (86-10)62019451 Telephone No. 86-10-62412329

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/076349

Patent document Publication date

Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 102903046 A 30 January 2013 None
CN 103680128 A 26 March 2014 CN 103680128 B 02 March 2016

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report

