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acquiring a latitude-longitude coordinate of a sending point of a piece of
mail, and determining a collector-distributor point to which the sending
point of the piece of mail is subordinate; and acquiring a latitude-
longitude coordinate of a destination point of the piece of mail, and
determining a collector-distributor point to which the destination point of
the mail is subordinate.
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distributor point to which the sending point is subordinate and collector- |

distributor point information of the collector-distributor point to which the
destination point is subordinate
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determining, based on the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate and
the collector-distributor point information of the collector-distributor
point to which the destination point is subordinate, each halfway
collector-distributor point that the piece of mail needs to reach, and path
information of the picce of mail

(57) Abrégé/Abstract:

104
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(57) Abrégé(suite)/Abstract(continued):

determining mail path information comprises. according to the collection and distribution range corresponding to each collector-
distributor point, determining the latitude and longitude coordinate range corresponding to each collector-distributor point;
acquiring the latitude and longitude coordinates of a sending point and the destination point of the piece of mail, and determining a
collector-distributor point to which the sending point of the piece of mail is subordinate and a collector-distributor point to which the
destination point is subordinate within the range of the latitude and longitude coordinates in which the latitude and longitude
coordinate of the sending point and the destination point is located; acquiring collector-distributor point information about the
collector-distributor point to which the sending point is subordinate and the collector-distributor point to which the destination point
is subordinate; and according to the collector-distributor point information about the collector-distributor point to which the sending
point is subordinate and the collector-distributor point to which the destination point is subordinate, determining each halfway
collector-distributor point, through which the piece of mail will pass, and path information about the piece of mail. By means of the
technical solution of the present invention, a piece of mail can be sorted according to the determined path information, thereby
reducing the human resource cost, and improving the transmission efficiency of the mail.
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ABSTRACT

Disclosed are a method and device for determining mail path information, a method
and system for sorting mail of a collector-distributor point, and a method and system for
labeling information distributed from a collector-distributor point. The method for
determining mail path information comprises: according to the collection and distribution
range corresponding to each collector-distributor point, determining the latitude and
longitude coordinate range corresponding to each collector-distributor point; acquiring the
latitude and longitude coordinates of a sending point and the destination point of the piece
of mail, and determining a collector-distributor point to which the sending point of the
piece of mail is subordinate and a collector-distributor point to which the destination point
is subordinate within the range of the latitude and longitude coordinates in which the
latitude and longitude coordinate of the sending point and the destination point is located;
acquiring collector-distributor point information about the collector-distributor point to
which the sending point is subordinate and the collector-distributor point to which the
destination point is subordinate; and according to the collector-distributor point
information about the collector-distributor point to which the sending point is subordinate
and the collector-distributor point to which the destination point is subordinate,
determining each halfway collector-distributor point, through which the piece of mail will
pass, and path information about the piece of mail. By means of the technical solution of
the present invention, a piece of mail can be sorted according to the determined path
information, thereby reducing the human resource cost, and improving the transmission

efficiency of the mail.
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METHOD AND DEVICE FOR DETERMINING MAIL PATH INFORMATION

FIELD

[0001] The disclosure relates to the field of mail path information, and in particular to a
method and device for determining mail path information, a method and system for
sorting mail at a collector-distributor point, and a method and system for labeling delivery

information of a collector-distributor point.

BACKGROUND

[0002] During a conventional mail delivering process, a piece of mail is not delivered
from a sending point to a destination point directly. This is because to deliver each of
numerous pieces of mail directly, a lot of manpower and resources are required, cost is

high and resource consumption is high.

[0003] To address this issue, during the conventional mail delivering process, the piece
of mail is collected at a collector-distributor point to which the sending point of the piece
of mail is subordinate, then after sent to a collector-distributor point to which the
destination point of the piece of mail is subordinate from the collector-distributor point to
which the sending point of the piece of mail is subordinate via halfway
collector-distributor points, the piece of mail is delivered to the destination point from the
collector-distributor point to which the destination point of the piece of mail is
subordinate. The transmission path of the piece of mail is composed of line segments
connecting the collector-distributor points that the piece of mail reaches. The transmission
path is path information of the piece of mail. During the mail delivering process described

above, except the collector-distributor point to which the destination point is subordinate,
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pieces of mail are divided into multiple sets of pieces of mail at each collector-distributor
point based on a next collector-distributor point recorded in the path information of each
piece of mail, and in each set of pieces of mail, the pieces of mail are sent to a same next

collector.

[0004] In a conventional method for determining collector-distributor points recorded in
the mail path information, after the piece of mail is sent to the collector-distributor point
to which the sending point is subordinate, a next collector-distributor point to which the
piece of mail is sent is determined manually at the collector-distributor point where the
piece of mail is located currently based on address information of the destination point,
until the piece of mail is sent to the collector-distributor point to which the destination
point is subordinate. During this process, a lot of manpower is consumed, and it also takes
long time to sort the pieces of mail in each collector-distributor point, thereby reducing

transmission efficiency of the mail.

SUMMARY

[0005] It is an object of the disclosure to provide a method and device for determining
mail path information, a method and system for sorting mail at a collector-distributor
point, and a method and system for labeling delivery information of a collector-distributor
point, for addressing the issue in the conventional art that a next collector-distributor point
is determined manually based on address information of a destination point, which

consumes human resource and reduces transmission efficiency of mail.

[0006] To address the above technical issues, it is provided a method for determining
mail path information according to the disclosure, and in the method, a latitude-longitude
coordinate range of each collector-distributor point is determined based on a collection

and distribution range of the collector-distributor point.
The method includes:

acquiring a latitude-longitude coordinate of a sending point of a piece of mail, and
determining, based on the latitude-longitude coordinate range to which the
latitude-longitude coordinate of the sending point belongs, a collector-distributor point to

which the sending point of the piece of mail is subordinate; and acquiring a
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latitude-longitude coordinate of a destination point of the piece of mail, and determining,
based on a latitude-longitude coordinate range to which the latitude-longitude coordinate
of the destination point belongs, a collector-distributor point to which the destination

point of the piece of mail is subordinate;

acquiring collector-distributor point information of the collector-distributor point to
which the sending point is subordinate and collector-distributor point information of the
collector-distributor point to which the destination point is subordinate, where the
collector-distributor point information of the collector-distributor point to which the
sending point is subordinate records the level of the collector-distributor point to which
the sending point is subordinate and collector-distributor points in each level which are
superordinate to the collector-distributor point to which the sending point is subordinate,
and the collector-distributor point information of the collector-distributor point to which
the destination point is subordinate records the level of the collector-distributor point to
which the destination point is subordinate and collector-distributor points in each level
which are superordinate to the collector-distributor point to which the destination point is

subordinate; and

determining, based on the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate and the
collector-distributor point information of the collector-distributor point to which the
destination point is subordinate, each halfway collector-distributor point that the piece of

mail needs to reach and path information of the piece of mail.

[0007] Preferably, the process of determining, based on the collector-distributor point
information of the collector-distributor point to which the sending point is subordinate
and the collector-distributor point information of the collector-distributor point to which
the destination point is subordinate, each halfway collector-distributor point, that the piece

of mail needs to reach and path information of the piece of mail includes:

extracting, from the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate, collector-distributor
points in each level which are superordinate to the collector-distributor point to which the
sending point is subordinate as initial sending-side halfway collector-distributor points;

and extracting, from the collector-distributor point information of the collector-distributor
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point to which the destination point is subordinate, collector-distributor points in each
level which are superordinate to the collector-distributor point to which the destination

point is subordinate as initial destination-side halfway collector-distributor points;

determining, from the initial sending-side halfway collector-distributor points, a
collector-distributor point with a highest level as a current sending-side halfway
collector-distributor point; and determining, from the initial destination-side halfway
collector-distributor points, a collector-distributor point with a highest level as a current

destination-side halfway collector-distributor point;

judging whether the current sending-side halfway collector-distributor point is the

current destination-side halfway collector-distributor point;

in case of a positive judgment, removing the current sending-side halfway
collector-distributor point from the initial sending-side halfway collector-distributor
points; removing the current destination-side halfway collector-distributor point from the
initial destination-side halfway collector-distributor points; and returning to the process of
determining, from the initial sending-side halfway collector-distributor points, a
collector-distributor point with a highest level as a current sending-side halfway
collector-distributor point; and determining, from the initial destination-side halfway
collector-distributor points, a collector-distributor point with a highest level as a current

destination-side halfway collector-distributor point;

in case of a negative judgment, determining the remaining initial sending-side
halfway collector-distributor points as target sending-side halfway collector-distributor
points; and determining the remaining initial destination-side halfway collector-distributor

points as target destination-side halfway collector-distributor points;

determining the target sending-side halfway collector-distributor points and the
target destination-side halfway collector-distributor ~points as the halfway

collector-distributor points that the piece of mail needs to reach; and

connecting the collector-distributor point to which the sending point is subordinate,
the halfway collector-distributor points, and the collector-distributor point to which the
destination point is subordinate in an order of the collection-distribution path, to form the

path information of the piece of mail, where the order of the collection-distribution path is:
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the collector-distributor point to which the sending point is subordinate, the target
sending-side halfway collector-distributor points in an ascending order of the level, the
target destination-side halfway collector-distributor points in a descending order of the

level, and the collector-distributor point to which the destination point is subordinate.

[0008] Preferably, the process of acquiring a latitude-longitude coordinate of a sending

point of a piece of mail includes:

acquiring address information of the sending point of the piece of mail; and invoking
a geographic information system (GIS) map to find the latitude-longitude coordinate of

the sending point based on the address information of the sending point; or

acquiring a first latitude-longitude coordinate by a positioning device of a satellite
positioning system at the sending point of the piece of mail; and using the first

latitude-longitude coordinate as the latitude-longitude coordinate of the sending point;

and accordingly the process of acquiring a latitude-longitude coordinate of a

destination point of the piece of mail includes:

acquiring address information of the destination point of the piece of mail; and
invoking a geographic information system (GIS) map to find the latitude-longitude
coordinate of the destination point based on the address information of the destination

point; or

acquiring a second latitude-longitude coordinate by a positioning device of a satellite
positioning system at the destination point of the piece of mail; and using the second

latitude-longitude coordinate as the latitude-longitude coordinate of the destination point.

[0009] It is further provided a method for sorting mail at a collector-distributor point
according to the disclosure. The method includes acquiring path information of each piece
of mail determined in advance by using any one of the methods described above; and for
the piece of mail, using the collector-distributor point to which the sending point is
subordinate and the halfway collector-distributor points recorded in the path information
as current sorting collector-distributor points, establishing, for each current sorting
collector-distributor point, a correspondence between the piece of mail and a target
collector-distributor point corresponding to the piece of mail at the current sorting

collector-distributor point as a sorting correspondence, where the target
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collector-distributor point of the piece of mail at the current sorting collector-distributor
point is a next collector-distributor point to the current sorting collector-distributor point
recorded in the path information of the piece of mail at the current sorting

collector-distributor point.

At any one of the current sorting collector-distributor points, the method sorting mail

at a collector-distributor point includes:

using the pieces of mail at the current sorting collector-distributor point as current
sorting pieces of mail, and acquiring sorting correspondences of the current sorting pieces

of mail at the current sorting collector-distributor point;

determining target collector-distributor points of the current sorting pieces of mail

based on the sorting correspondences of the current sorting pieces of mail; and

sorting the current sorting pieces of mail with different target collector-distributor
point into different mail sorting sets in accordance with a sorting rule, where the current
sorting pieces of mail in the same mail sorting set has a same target collector-distributor

point.

[0010] It is further provided a method for labeling delivery information of a
collector-distributor point according the disclosure. The method includes: acquiring path
information of a piece of mail determined in advance by using any one of the methods
described above; and using the collector-distributor point to which the destination point is
subordinate recorded in the path information of the piece of mail as a current delivering

collector-distributor point.
The method includes, at the current delivering collector-distributor point:

Jabeling the latitude-longitude coordinate of the destination point of the piece of mail
in the latitude-longitude coordinate range of the current delivering collector-distributor

point on the GIS map.

[0011] It is further provided a device for determining mail path information according

to the disclosure. The device includes

a collector-distributor point coordinate range module configured to determine a

latitude-longitude coordinate range of each collector-distributor point based on a
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collection and distribution range of the collector-distributor point;

a sending point coordinate acquiring module configured to acquire a

latitude-longitude coordinate of a sending point of a piece of mail;

a module for determining a collector-distributor point to which a sending point is
subordinate configured to determine, based on the latitude-longitude coordinate range to
which the latitude-longitude coordinate of the sending point belongs, a

collector-distributor point to which the sending point of the piece of mail is subordinate;

a destination point coordinate acquiring module configured to acquire a

latitude-longitude coordinate of a destination point of the piece of mail;

a module for determining a collector-distributor pint to which a destination point is
subordinate configured to determine, based on the latitude-longitude coordinate range to
which the latitude-longitude coordinate of the destination point belongs, a
collector-distributor point to which the destination point of the piece of mail is

subordinate;

a collector-distributor point information acquiring module configured to acquire
collector-distributor point information of the collector-distributor point to which the
sending point is subordinate and collector-distributor point information of the
collector-distributor point to which the destination point is subordinate, where the
collector-distributor point information of the collector-distributor point to which the
sending point is subordinate records the level of the collector-distributor point to which
the sending point is subordinate, and collector-distributor points in each level which are
superordinate to the collector-distributor point to which the sending point is subordinate,
and the collector-distributor point information of the collector-distributor point to which
the destination point is subordinate records the level of the collector-distributor point to
which the destination point is subordinate, and collector-distributor points in each level
which are superordinate to the collector-distributor point to which the destination point is

subordinate; and

a path information determining module configured to determine, based on the
collector-distributor point information of the collector-distributor point to which the

sending point is subordinate and the collector-distributor point information of the
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collector-distributor point to which the destination point is subordinate, each halfway
collector-distributor point that the piece of mail needs to reach, and path information of

the piece of mail.
[0012] Optionally, the path information determining module comprises:

an initial sending halfway point extracting sub-module configured to extract, from
the collector-distributor point information of the collector-distributor point to which the
sending point is subordinate, collector-distributor points in each level which are
superordinate to the collector-distributor point to which the sending point is subordinate

as initial sending-side halfway collector-distributor points;

an initial destination halfway point extracting sub-module configured to extract,
from the collector-distributor point information of the collector-distributor point to which
the destination point is subordinate, collector-distributor points in each level which are
superordinate to the collector-distributor point to which the destination point is

subordinate as initial destination-side halfway collector-distributor points;

a current halfway point determining sub-module configured to determine, from the
initial sending-side halfway collector-distributor points, a collector-distributor point with
a highest level as a current sending-side halfway collector-distributor point; and determine,
from the initial destination-side halfway collector-distributor points, a collector-distributor

point with a highest level as a current destination-side halfway collector-distributor point;

a current halfway point judging sub-module configured to judge whether the current
sending-side halfway collector-distributor point is the current destination-side halfway

collector-distributor point;

an initial halfway point removing sub-module configured to, in case of a positive
judgment by the current halfway point judging sub-module, remove the current
sending-side halfway collector-distributor point from the initial sending-side halfway
collector-distributor ~ points; remove the current destination-side  halfway
collector-distributor point from the initial destination-side halfway collector-distributor

points; and start the current halfway point determining sub-module;

a target halfway point determining sub-module configured to, in case of a negative

judgment by the current halfway point judging sub-module, determine the remaining

-8-



10

15

20

25

CA 02907476 2015-09-17

initial sending-side halfway collector-distributor points as target sending-side halfway
collector-distributor points; and determine the remaining initial destination-side halfway

collector-distributor points as target destination-side halfway collector-distributor points;

a halfway collector-distributor point determining sub-module configured to
determine the target sending-side halfway collector-distributor points and the target
destination-side halfway collector-distributor points as the halfway collector-distributor

points that the piece of mail needs to reach; and

a mail path connecting sub-module configured to connect the collector-distributor
point to which the sending point is subordinate, the halfway collector-distributor points,
and the collector-distributor point to which the destination point is subordinate in an order
of the collection-distribution path, to form the path information of the piece of mail,
where the order of the collection-distribution path is: the collector-distributor point to
which the sending point is subordinate, the target sending-side halfway
collector-distributor points in an ascending order of the level, the target destination-side
halfway collector-distributor points in a descending order of the level, and the

collector-distributor point to which the destination point is subordinate.
[0013] Optionally, the sending point coordinate acquiring module includes:

a sending address acquiring sub-module configured to acquire address information of

the sending point of the piece of mail; and

a sending coordinate finding sub-module configured to find the latitude-longitude
coordinate of the sending point on a GIS map based on the address information of the

sending point; or

a sending coordinate positioning sub-module configured to acquire a first
latitude-longitude coordinate by a positioning device of a satellite positioning system at

the sending point of the piece of mail; and

a sending coordinate determining sub-module configured to use the first

latitude-longitude coordinate as the latitude-longitude coordinate of the sending point;
and the destination point coordinate acquiring module includes:

a destination address acquiring sub-module configured to acquire address

-9.
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information of the destination point of the piece of mail; and

a destination coordinate finding sub-module configured to find the latitude-longitude
coordinate of the destination point on the GIS map based on the address information of

the destination point; or

a destination coordinate positioning sub-module configured to acquire a second
latitude-longitude coordinate by a positioning device of a satellite positioning system at

the destination point of the piece of mail; and

a destination coordinate determining sub-module configured to use the second

latitude-longitude coordinate as the latitude-longitude coordinate of the destination point.

[0014] Tt is further provided a system for sorting mail at a collector-distributor point

according to the disclosure. The system includes:

a path information acquiring unit configured to acquire path information of a piece

mail determined in advance by using any one of the devices described above;

a sorting correspondence establishing unit configured to, using the
collector-distributor point to which the sending point is subordinate and the halfway
collector-distributor points recorded in the path information for each piece of mail as
current sorting collector-distributor points, establish, for each current sorting
collector-distributor point, a correspondence between the piece of mail and a target
collector-distributor point corresponding to the piece of mail at the current sorting
collector-distributor point as a sorting correspondence, where the target
collector-distributor point of the piece of mail at the current sorting collector-distributor
point is a next collector-distributor point to the current sorting collector-distributor point
recorded in the path information of the piece of mail at the current sorting

collector-distributor point;

a sorting correspondence acquiring unit configured to, at any one of the current
sorting collector-distributor points, use the pieces of mail at the current sorting
collector-distributor point as current sorting pieces of mail, and acquire the sorting
correspondences of the current sorting pieces of mail at the current sorting

collector-distributor point;
a target collector-distributor point determining unit configured to use the pieces of
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mail at the current sorting collector-distributor point as current sorting pieces of mail, and
determine target collector-distributor points of the current sorting pieces of mail based on

the sorting correspondences of the current sorting pieces of mail; and

a sorting unit configured to sort the current sorting pieces of mail with different
target collector-distributor points into different mail sorting sets in accordance with a
sorting rule, where the current sorting pieces of mail in the same mail sorting set has a

same target collector-distributor point.

[0015] It is further provided a system for labeling delivery information of a

collector-distributor point in the disclosure. The system includes:

a path information acquiring unit configured to acquire path information of a piece
of mail determined in advance by using the device according to any one of the device
described above; and use the collector-distributor point to which the destination point is
subordinate recorded in the path information of the piece of mail as a current delivering

collector-distributor point; and

a destination point labeling unit configured to label the latitude-longitude coordinate
of the destination point of the piece of mail within the latitude-longitude coordinate range

of the current delivering collector-distributor point on the GIS map.

[0016] As compared with the conventional art, the disclosure has the following

advantages.

[0017] In the technical solutions of the disclosure, the latitude-longitude coordinate
range of each collector-distributor point is determined for the collection and distribution
region of the collector-distributor. In this way, the collector-distributor point to which the
sending point of the piece of mail is subordinate and the collector-distributor point to
which the destination point of the piece of mail is subordinate are determined respectively
based on the acquired latitude-longitude coordinate of the sending point and the acquired
latitude-longitude coordinate of the destination point. Based on collector-distributor
points in each level which are superordinate to the collector-distributor point to which the
sending point is subordinate and collector-distributor points in each level which are
superordinate to the collector-distributor point to which the destination point is

subordinate recorded in the collector-distributor point information, each halfway
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collector-distributor point that the piece mail needs to reach, and path information of the
piece of mail may be determined, where the path information is formed by connecting the
collector-distributor point to which the sending point is subordinate, the halfway
collector-distributor points, and the collector-distributor point to which the destination
point is subordinate. With the technical solutions of the disclosure, since the sending point,
the destination point and the collection and distribution regions of the collector-distributor
points are represented by the latitude-longitude coordinates, the collector-distributor point
to which the sending point is subordinate and the collector-distributor point to which the
destination point is subordinate may be determined when the piece of mail is collected,
and thus the path information of the piece of mail may be determined based on the
information of the collector-distributor points, thereby avoiding manual determination of
a next collector-distributor point on the path of the piece of mail at each
collector-distributor point, reducing human resource, reducing the time for sorting the

mail, and improving the transmission efficiency of the mail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] To illustrate technical solutions according to embodiments of the disclosure or in
the conventional technology more clearly, the following briefly describes the drawings
according to embodiments of the disclosure. Apparently, the drawings are only some
embodiments of the present disclosure, and other drawings may be obtained by those

skilled in the art according to those drawings without creative efforts.

[0019] Figure 1 is a basic flow chart of a first embodiment of a method for determining

mail path information according to the disclosure;

[0020] Figure 2 is a flow chart of a first embodiment of step S104 in the first

embodiment of the method according to the disclosure;

[0021] Figure 3 is a basic flow chart of a first embodiment of a method for sorting mail

at a collector-distributor point according to the disclosure;

[0022] Figure 4 is a flow chart of a first embodiment of a method for delivering mail

according to the disclosure;
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[0023] Figure 5 is a structural diagram of a first embodiment of a device for

determining mail path information according to the disclosure;

[0024] Figure 6 is a structural diagram of a path information determining module

according to the device embodiment of the disclosure;

[0025] Figure 7 is a structural diagram of a sending point coordinate acquiring module

according to the device embodiment of the disclosure;

[0026] Figure 8 is another structural diagram of a sending point coordinate acquiring

module according to the device embodiment of the disclosure;

[0027] Figure 9 is a structural diagram of a destination point coordinate acquiring

module according to the device embodiment of to the disclosure;

[0028] Figure 10 is another structural diagram of a destination point coordinate

acquiring module according to the device embodiment of the disclosure;

[0029] Figure 11 is a structural diagram of a first embodiment of a system for sorting

mail at a collector-distributor point according to the disclosure;

[0030] Figure 12 is a structural diagram of a first embodiment of a system for labeling

delivery information of a collector-distributor point according to the disclosure; and

[0031] Figure 13 shows two preferable kinds of bar code for recording a mail identifier

according to the disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0032] To make those skilled in the art better understand the technical solutions of the
disclosure, the technical solutions of the embodiments of the present disclosure will be
illustrated completely and clearly in combination with the following drawings of the
embodiments of the disclosure. Apparently, the described embodiments are merely a few
rather than all of the embodiments of the present disclosure. All other embodiments
obtained by persons of ordinary skill in the art based on the embodiment of the present
disclosure without creative efforts shall fall within the protection scope of the present

disclosure.

[0033] The disclosure is applicable to various general-purpose or special-purpose
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environments or configurations for computer systems, such as a personal computer, a
server computer, a handhold device or a portable device, a tablet device, a multi-processor
system, a microprocessor-based system, a set top box, a programmable consumer
electronic device, a network PC, a small computer, a large computer, or a distributed

computing environment including any of the above systems or devices, etc.

[0034] The disclosure may be described in a general context of computer executable
instructions executed by a computer, such as a program module. Generally, the program
module includes a routine, a program, an -object, a component, a data structure and the
like for performing a specific task or implementing a specific abstract data type. The
disclosure may also be implemented in a distributed computing environment in which
tasks are performed by remote processing devices connected via a communication
network. In the distributed computing environment, the program module may be located

in a local or remote computer storage medium including a storage device.

[0035] The inventor finds, through researches, that in the conventional technology, a
sending point and a destination point of a piece of mail is represented by address
information and zip code. However, the address information of the destination point
provided by the sender of the piece of mail is always too obscure or old, and it is difficult
to determine the collector-distributor points that the piece of mail needs to reach, directly
based on the address information of the sending point of the piece of mail and the address
information of the destination point of the piece of mail. For example, the address
information of the destination point provided by the sender of the piece of mail is
"Zhongzhou branch, Shanghai", and in a case that the piece of mail is located at a
collector-distributor point corresponding to Shanghai, a next collector-distributor point
that the piece of mail reaches should be a collector-distributor point corresponding to an
administrative district. However, since the address information of the destination point
does not define the administrative district where the destination point is located, the next
collector-distributor point to the Shanghai collector-distributor point on the path of the
piece of mail can not be determined directly based on the address information of the
destination point. In this case, the next collector-distributor point of the piece of mail may
only be determined manually by experience, so as to sort the mail at the Shanghai

collector-distributor point.
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[0036] Based on the above discovery of the inventor, the core idea of the disclosure is
as follows. The region of the collection and distribution range of each collector-distributor
point is represented in a form of a latitude-longitude coordinate range. When collecting
the piece of mail, the latitude-longitude coordinate of the sending point and the
latitude-longitude of the destination point of the piece of mail are acquired. The
collector-distributor point to which the sending point is subordinate and the
collector-distributor point to which the destination point is subordinate are acquired based
on the latitude-longitude coordinates. Based on the level of the collector-distributor point
to which the sending point is subordinate and a level of the collector-distributor point to
which the destination point is subordinate and ~collector-distributor points in each level
which are superodinate to collector-distributor point to which the sending point is
subordinate, and collector-distributor points in each level which are superodinate to
collector-distributor point to which the destination point is subordinate recorded in the
collector-distributor point information of the two collector-distributor points, halfway
collector-distributor points between the collector-distributor point to which the sending
point is subordinate and the collector-distributor point to which the destination point is
subordinate and the mail path information formed by connecting these
collector-distributor points are determined. With the above process, when collecting the
piece of mail, the path information of the piece of mail can be determined directly based
on the latitude-longitude coordinate of the sending point and the latitude-longitude
coordinate of the destination point. Thus, when the piece of mail reaches a
collector-distributor point, a next collector-distributor point of the piece of mail may be
determined directly based on the path information of the piece of mail without any
experience, thereby avoiding human participation, reducing human cost, speeding up the

sorting of the mail, and improving the transmission efficiency of the mail.

[0037] Hereinafter, in conjunction with the drawings, the method and device for
determining mail path information, the method and system for sorting mail at a
collector-distributor point, and the method and system for labeling delivery information of
a collector-distributor point are described in detail according to embodiments of the

disclosure.

[0038] Figure 1 shows a basic flow chart of a first embodiment of a method for
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determining mail path information according to the disclosure. The method according to

the embodiment may include following steps S101 to S104.

[0039] In step S101, a latitude and longitude coordinate range of each
collector-distributor point is determined based on a collection and distribution range of

the collector-distributor point.

[0040] The collection and distribution region corresponding to each
collector-distributor point is the region for collecting and distributing the mail
corresponding to this collector-distributor point. The collection and distribution regions
for the collector-distributor points in the conventional postal system may be directly used
as the collection and distribution region. The latitude-longitude coordinate range of the
collection and distribution region is depicted, and is used as the latitude-longitude
coordinate range of the collector-distributor point. In depicting the latitude-longitude
coordinates, the latitude-longitude coordinates corresponding to different regions may be
directly used as the latitude-longitude coordinate ranges corresponding to the

collector-distributor points on the geographic information system (GIS) map.

[0041] It should be noted that, the latitude-longitude ranges of the collector-distributor
points do not overlap with each other, and the latitude-longitude ranges of all the

collector-distributor points form the coverage of the postal system.

[0042] It can be understood that, step S101 is a step executed in advance. After step
S101 is executed in the initialization of the system, each collector-distributor point has a
corresponding latitude-longitude coordinate range. Therefore after step S101 is executed,
every time the path information of the mail is determined, the method may starts from

step S102 without repeating step S101.

[0043] In step S102, a latitude-longitude coordinate of a sending point of a piece of
mail is acquired, and based on the latitude-longitude coordinate range to which the
latitude-longitude coordinate of the sending point belongs, a collector-distributor point to
which the sending point of the piece of mail is subordinate is determined; and a
latitude-longitude coordinate of a destination point of the piece of mail is acquired, and
based on a latitude-longitude coordinate range to which the latitude-longitude coordinate
of the destination point belongs, a collector-distributor point to which the destination

point of the piece of mail is subordinate is determined.
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[0044] Since the latitude-longitude coordinate range of each collector-distributor point
is determined in advance, when collecting the piece of mail, only by determining the
latitude-longitude coordinate range to which the latitude-longitude coordinate of the
sending point belongs and the latitude-longitude coordinate range to which the destination
point belongs, the collection and distribution region of the collector-distributor point to
which the sending point is subordinate and the collection and distribution region of the
collector-distributor point to which the destination point is subordinate can be determined.
That is, the collector-distributor point to which the sending point is subordinate and the
collector-distributor point to which the destination point is subordinate can be determined.
The collector-distributor point to which the sending point is subordinate is a first
collector-distributor point that the piece of mail reaches after the piece of mail is collected
at the sending point, and the collector-distributor point to which the destination point is
subordinate is the last collector-distributor point that the piece of mail reaches before the

piece of mail is delivered to the destination point.

[0045] Furthermore, if the latitude-longitude coordinate of the sending point or the
latitude-longitude coordinate of the destination point does not belong to any one of
Jatitude-longitude ~ coordinate  ranges of  collector-distributor  points, the
collector-distributor point nearest to the sending point or the destination point may be
selected as the collector-distributor point to which the sending point or destination point is

subordinate.

[0046] It should be noted that, in this embodiment, the latitude-longitude coordinate of
the sending point and the latitude-longitude coordinate of the destination point may be

acquired in various ways.

[0047] The latitude-longitude coordinate of the sending point may be acquired by:
acquiring address information of the sending point of the piece of mail; and invoking a
geographic information system (GIS) map to find the latitude-longitude coordinate of the
sending point based on the address information of the sending point. The
latitude-longitude coordinate of the sending point may also be acquired by: acquiring a
first latitude-longitude coordinate by a positioning device of a satellite positioning system
(such as the GPS of USA, the GLONASS of Russia, the GALILEO of EU or the BDS of

China) at the sending point of the piece of mail; and using the first latitude-longitude
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coordinate as the latitude-longitude coordinate of the sending point. Since the sending
point is the place where the piece of mail is acquired, the acquisition of the
latitude-longitude coordinate of the sending point may be achieved directly by the
positioning device (such as a mobile terminal having a software with a function of
acquiring a latitude-longitude coordinate of a current position) of the satellite positioning
system. In this case, the sender does not need to enter the address information of the
sending point. Thus, the latitude-longitude coordinate of the sending point is preferably

acquired by using the positioning device of the satellite positioning system.

[0048] The latitude-longitude coordinate of the destination point may be acquired by:
acquiring address information of the destination point of the piece of mail; and invoking
the GIS map to find the latitude-longitude coordinate of the destination point based on the
address information of the destination point. The latitude-longitude coordinate of the
destination point may also be acquired by: acquiring a second latitude-longitude
coordinate by a positioning device of a satellite positioning system at the destination point
of the piece of mail; and using the second latitude-longitude coordinate as the
latitude-longitude coordinate of the destination point. Since the latitude-longitude
coordinate of the destination point can not be directly acquired by using the positioning
device at the sending point, the consignee may locate the latitude-longitude coordinate of
the destination point by using the positioning device at the destination point, then send the
latitude-longitude coordinate of the destination point to the sender, and the sender records
the latitude-longitude coordinate of the destination point. Since it is inconvenience for the
sender to acquire the latitude-longitude coordinate of the destination point by using the
positioning device, in the embodiment, preferably, the latitude-longitude coordinate of the

destination point is acquired by invoking the GIS to find the address information.

[0049] 1In step S103, collector-distributor point information of the collector-distributor
point to which the sending point is subordinate and collector-distributor point information
of the collector-distributor point to which the destination point is subordinate are acquired,
where the collector-distributor point information of the collector-distributor point to
which the sending point is subordinate records the level of the collector-distributor point
to which the sending point is subordinate, and collector-distributor points in each level

which are superordinate to the collector-distributor point to which the sending point is
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subordinate, and the collector-distributor point information of the collector-distributor
point to which the destination point is subordinate records the level of the
collector-distributor point to which the destination point is subordinate, and
collector-distributor points in each level which are superordinate to the

collector-distributor point to which the destination point is subordinate.

[0050] Each collector-distributor point is configured with the collector-distributor point
information in advance. The collector-distributor point information of the
collector-distributor point records the level of the collector-distributor point and
collector-distributor points, each with a higher level, to which the collector-distributor

point is subordinate.

[0051] The level of the collector-distributor point refers to the unit of the largest
administrative region that a piece of mail goes through in a case that the piece of mail is
sent from the collector-distributor point to another collector-distributor point. The higher
the unit of the largest administrative region is, the higher the level of the
collector-distributor point is. For example, it is assumed that the Hunan provincial
collector-distributor is a collector-distributor point where pieces of mail from various
regions within Hunan province are collected and sent to other provincial regions, and
pieces of mail from other provincial regions are collected and sent to various regions
within Hunan province, the unit of the largest administrative region that the piece of mail
goes through in a case that the piece of mail is sent from the Hunan provincial
collector-distributor point to another provincial collector-distributor point is a provincial
level, and thus this collector-distributor point is a provincial-level collector-distributor
point. And it is assumed that the Changsha municipal collector-distributor point in Hunan
province is a collector-distributor point where pieces of mail from various regions within
Changsha city in Hunan province are collected and sent to other municipal regions in
Hunan province and pieces of mail from other municipal regions in Hunan province are
collected and sent to various regions within Changsha city in Hunan province, the unit of
the largest administrative region that the piece of mail goes through in a case that the
piece of mail is sent from the Changsha municipal collector-distributor point in Hunan
province to another municipal collector-distributor point in Hunan province is a municipal

level, and thus this collector-distributor point is a municipal-level collector-distributor
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point. Since the provincial-level administrative unit is higher than the municipal-level
administrative unit, the level of the Hunan provincial collector-distributor point is higher

than the level of the Changsha municipal collector-distributor point in Hunan province.

[0052] Furthermore, during the transmission of the piece of mail, each
collector-distributor point may only send the piece of mail to a parent-level
collector-distributor point to which the collect-distributor is subordinate, or a
collector-distributor point which is at the same level as the collector-distributor point and
is subordinate to the same parent-level collector-distributor point as the
collector-distributor point, or a child-level collector-distributor point subordinate to the
collector-distributor point. For example, the piece of mail at Changsha municipal
collector-distributor point in Hunan province may only be sent to the Hunan provincial
collector-distributor point at the parent level; other municipal-level collector-distributor
points which are at the same level as the Changsha municipal collector-distributor point
and are also subordinate to the Hunan provincial collector-distributor point at the parent
level; or a district collector-distributor point in Changsha city. Thus, to determine the
halfway collector-distributor points based on the collector-distributor point information of

the collector-distributor point to which the sending point is subordinate and the
collector-distributor point information of the collector-distributor point to which the
destination point is subordinate, it is required that the collector-distributor point
information should include collector-distributor points in each higher level, to which the

collector-distributor point is subordinate.

[0053] In step S104, based on the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate and the
collector-distributor point information of the collector-distributor point to which the
destination point is subordinate, each halfway collector-distributor point that the piece of

mail needs to reach, and path information of the piece of mail are determined.

[0054] The halfway collector-distributor ~ points are  determined  from
collector-distributor points in each level which are superordinate to the
collector-distributor point to which the sending point is subordinate and
collector-distributor points in each level which are superordinate to the

collector-distributor point to which the destination point is subordinate, which are
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recorded in the collector-distributor point information. The path information of the piece
of mail is formed by connecting the collector-distributor points that the piece of mail

reaches according to an order of a collection and distribution path.

[0055] Figure 2 shows a flow chart of a first embodiment of step S104 according to the
method embodiment of the disclosure. In this embodiment, step S104 may include

following steps S201 to S207.

[0056] In step S201, from the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate, collector-distributor
points in each level which are superordinate to the collector-distributor point to which the
sending point is subordinate are extracted as initial sending-side halfway
collector-distributor points; and from the collector-distributor point information of the
collector-distributor point to which the destination point is subordinate,
collector-distributor points in each level which are superordinate to the
collector-distributor point to which the destination point is subordinate are extracted as

initial destination-side halfway collector-distributor points.

[0057] In step S202, from the initial sending-side halfway collector-distributor points, a
collector-distributor point with a highest level is determined as a current sending-side
halfway collector-distributor point; and from the initial destination-side halfway
collector-distributor points, a collector-distributor point with a highest level is determined

as a current destination-side halfway collector-distributor point.

[0058] In step S203, whether the current sending-side halfway collector-distributor
point is the current destination-side halfway collector-distributor point is judged; the
method proceeds to step S204 in case of a positive judgment; or lese, the method proceeds

to step S205.

[0059] In step S204, the current sending-side halfway collector-distributor point is
removed from the initial sending-side halfway collector-distributor points; the current
destination-side halfway collector-distributor point is removed from the initial

destination-side halfway collector-distributor points; and the method returns to step S202.

[0060] In step S205, the remaining initial sending-side halfway collector-distributor

points are determined as target sending-side halfway collector-distributor points; and the
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remaining initial destination-side halfway collector-distributor points are determined as

target destination-side halfway collector-distributor points.

[0061] In step S206, the target sending-side halfway collector-distributor points and the
target destination-side halfway collector-distributor points are determined as the halfway

collector-distributor points that the piece of mail needs to reach.

[0062] In step S207, the collector-distributor point to which the sending point is
subordinate, the halfway collector-distributor points, and the collector-distributor point to
which the destination point is subordinate are connected in an order of the
collection-distribution path , to form the path information of the piece of mail, where the
order of the collection-distribution path is: the collector-distributor point to which the
sending point is subordinate, the target sending-side halfway collector-distributor points
in an ascending order of the level, the target destination-side halfway collector-distributor
points in a descending order of the level, and the collector-distributor point to which the

destination point is subordinate.

[0063] Among the determined halfway collector-distributor points, two halfway
collector-distributor points with the highest levels may in some cases send the piece of
mail to each other directly, and in other cases send the piece of mail to each other via
other collector-distributor point. Therefore, based on a preset correspondence, a path
between the collector-distributor point with the highest level among the target
sending-side halfway collector-distributor points and the collector-distributor point with
the highest level among the target destination-side halfway collector-distributor points can
be found, where the path may be a path in which the piece of mail is directly transmitted
between the two halfway collector-distributor points with the highest levels, or may be a

path in which the piece of mail is forwarded via other collector-distributor point.

[0064] The embodiment shown in Figure 2 will be described in detail by example as

follows.

[0065] It is assumed that the collector-distributor point to which the sending point is
subordinate is a collecting courier A of the Yuelu district collector-distributor point in
Changsha city, Hunan province of China, and the collector-distributor point to which the
destination point is subordinate is a delivering courier B of the Shushan district

collector-distributor point, in Hefei city, Anhui province of China, then the process shown
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in Figure 2 includes: extracting initial sending-side halfway collector-distributor points,
including a state-level Chinese collector-distributor point, a provincial-level Hunan
collector-distributor point in China, a municipal-level Changsha collector-distributor point
in Hunan province of China, and the district-level Shushang collector-distributor point in
Yuelu, Changsha, Hunan province of China; extracting initial destination-side halfway
collector-distributor points, including a state-level Chinese collector-distributor point, a
provincial-level Anhui collector-distributor point in China, a municipal-level Hefei
collector-distributor point in Anhui province of China, and a district-level Shushan
collector-distributor point in Hefei, Anhui province of China; using the Chinese
collector-distributor points as the current sending-side halfway collector-distributor point
and the current destination-side halfway collector-distributor point respectively; removing
the Chinese collector-distributor points from the initial sending-side halfway
collector-distributor points and the initial destination-side halfway collector-distributor
points respectively since the current sending-side halfway collector-distributor point and
the current destination-side halfway collector-distributor point each are the Chinese
collector-distributor point; using the Hunan collector-distributor point in China as the
current sending-side halfway collector-distributor point, and using the Anhui
collector-distributor point in China as the current destination-side halfway
collector-distributor point; determining the Hunan collector-distributor point in China, the
Changsha collector-distributor point in Hunan province of China and the Qiulu
collector-distributor point in Changsha, Hunan province of China, as the target
sending-side halfway collector-distributor points, and determining the Anhui
collector-distributor point in China, the Hefei collector-distributor point in Anhui province
of China and the Shushan collector-distributor point in Hefei, Anhui province of China, as
the target destination-side halfway collector-distributor points; determining the Hunan
collector-distributor point in China, the Changsha collector-distributor point in Hunan
province of China, the Qiulu collector-distributor point in Changsha, Hunan province of
China, the Anhui collector-distributor point in China, the Hefei collector-distributor point
in Anhui province of China and the Shushan collector-distributor point in Hefei, Anhui
province of China, as the halfway collector-distributor points, since the Anhui
collector-distributor point in China is different from the Hunan collector-distributor point

in China; and determining that the mail path information is: the collecting courier A of the
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collector-distributor point in Qiulu district of Changsha city, Hunan province of China,
the Qiulu collector-distributor point in Changsha, Hunan province of China, the Changsha
collector-distributor point in Hunan province of China, the Hunan collector-distributor
point in China, the Anhui collector-distributor point in China, the Hefei
collector-distributor point in Anhui province of China, the Shushan collector-distributor
point in Hefei, Anhui province of China and the delivering courier B of the

collector-distributor point in Shushan, Hefei, Anhui province of China.

[0066] Furthermore, in the above embodiment, the mail transmission path between the
Anhui collector-distributor point in China and the Hunan collector-distributor point in
China may be determined based on preset path information of collector-distributor points
at the provincial level. The Anhui collector-distributor point in China and the Hunan
collector-distributor point in China may send the piece of mail to each other directly, or
may send the piece of mail to each other via other provincial-level collector-distributor

point.

[0067] As shown in Figure 1, after step S104, the first embodiment of the method for

determining mail path information may be finished.

[0068] It should be noted that, after step S104, the path information of the piece of mail
is determined, in this case, an identifier (which is represented by hexadecimal numbers,
such as 886FA7Be9C02) should be configured for the piece of mail. With this identifier,
the path information of the piece of mail can be read, and the piece of mail can be
identified during establishing sorting correspondence, sorting and delivering the piece of
mail. The mail identifier for sorting and delivering may be recorded in a form of a bar
code (such as a one-dimensional code, or a two-dimensional code), an electronic tag or
RFID. The mail identifier in this embodiment is recorded in the form of the bar code as

shown in Figure 13.

[0069] With the technical solutions of this embodiment, based on the latitude-longitude
coordinates of the sending point and the destination point of the piece of mail, the path
information of the piece of mail and the collector-distributor points that the mail needs to
reach may be determined directly. Thus, when the piece of mail reaches a
collector-distributor point, a next collector-distributor point of the piece of mail may be

determined directly based on the path information of the piece of mail without experience,
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thereby avoiding human participation, reducing human cost, speeding up the sorting of

the piece of mail, and improving the transmission efficiency of the mail.

[0070]) Figure 3 shows a basic flow chart of a first embodiment of a method for sorting
mail at a collector-distributor point according to the disclosure. The method according to

the embodiment may include following steps S301 to S304.

[0071] In step S301, path information for each piece of mail determined in advance by
using the method according to any one of claims 1 to 3 is acquired; and for the piece of
mail, the collector-distributor point to which the sending point is subordinate and the
halfway collector-distributor points recorded in the path information are used as current
sorting collector-distributor points; for each current sorting collector-distributor point, a
correspondence between the piece of mail and a target collector-distributor point
corresponding to the piece of mail at the current sorting collector-distributor point is
established as a sorting correspondence, where the target collector-distributor point of the
piece of mail at the current sorting collector-distributor point is a next collector-distributor
point to the current sorting collector-distributor point recorded in the path information of

the piece of mail at the current sorting collector-distributor point.

[0072] In the sorting correspondences, pieces of mail should be distinguished by using
identifiers. Each identifier represents a piece of mail. In this way, the sorting
correspondence of the piece of mail may be found based on the identifier of the piece of
mail. Furthermore, the piece of mail may be provided with the identifier when the piece

of mail is collected.

[0073] Furthermore, the target collector-distributor point of the piece of mail at the
current sorting collector-distributor point is a next collector-distributor point that the piece
of mail is about to reach after the current sorting collector-distributor point on the
transmission path of the piece of mail. The collector-distributor points recorded in the
path information are recorded in the order of the collection and distribution path, and thus
the next collector-distributor point after the current sorting collector-distributor point is

the target collector-distributor point.

[0074] It should be understood that, step S301 is a step executed in advance. Step S301
is executed for only one time before the pieces of mail are sorted at the current sorting

collector-distributor point, without executing step S301 when the pieces of mail are sorted
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at each collector-distributor point.

[0075] After step S301, when the pieces of mail are sorted at any collector-distributor
point, step S302 is executed by using the collector-distributor point as the current sorting

collector-distributor point.

[0076] In step S302, at any one of current sorting collector-distributor points, the pieces
of mail at the current sorting collector-distributor point are used as current sorting pieces
of mail, and sorting correspondences of the current sorting pieces of mail at the current

sorting collector-distributor point are acquired.

[0077] In step S303, target collector-distributor points of the current sorting pieces of
mail are determined based on the sorting correspondences of the current sorting pieces of
mail

[0078] Since the sorting correspondence of the current sorting collector-distributor
records a correspondence between the mail identifier and the target collector-distributor
point corresponding to the mail identifier at the current sorting collector-distributor point,
the mail identifier (such as the 886FA7Be9C02 recorded in the bar code as shown in
Figure 13) may be acquired from the form (such as the bar code, the electronic tag, or the
RFID) for recording the current sorting piece of mail, and then the target
collector-distributor point of the piece of mail is determined based on the sorting

correspondence.

[0079] In step S304, the current sorting pieces of mail with different target
collector-distributor points are sorted into different mail sorting sets in accordance with a
sorting rule, where the current sorting pieces of mail in the same mail sorting set has a

same target collector-distributor point.

[0080] With the technical solution of this embodiment, when the pieces of mail are
sorted at the collector-distributor point, the next collector-distributor point of each piece
of mail may be determined directly based on the path information of the piece of mail,
which does not need any experience, thereby avoiding human participation, reducing
human cost, speeding up sorting the pieces of mail, and improving the transmission

efficiency of the mail.

[0081] It should be noted that, the piece of mail, at the collector-distributor point to
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which the destination point is subordinate, may enter into a delivery process. To facilitate
the delivering courier to find the destination point during delivery, the position to which
the piece of mail needs to be delivered may be marked on the map for the deliverer before

the delivery.

[0082] A first embodiment of a method for labeling delivery information of a

collector-distributor point according to the disclosure may include step A.

[0083] In step A, path information of a piece of mail determined in advance by using
the method according to the above embodiment is acquired; and the collector-distributor
point to which the destination point is subordinate recorded in the path information of the

piece of mail is used as a current delivering collector-distributor point.

[0084] It should be understood that, step A is a step executed in advance. For each piece
of mail, step A only needs to be executed for one time before the piece of mail is
delivered from the current collector-distributor point, without being executed each time a

piece of mail is delivered from a current collector-distributor point.

[0085] After step A, in a case that a piece of mail is delivered from any
collector-distributor point, step B is executed by using this collector-distributor point as a

current delivering collector-distributor point.

[0086] At the any current delivering collector-distributor point, the method includes

step B.

[0087] In step B, the latitude-longitude coordinate of the destination point of the piece
of mail is labeled within the latitude-longitude coordinate range of the current delivering

collector-distributor point on the GIS map.

[0088] By labeling the destination point of each piece of mail on the GIS map, a
geographic position of a consignee of each piece of mail is clear for the delivering courier,
and the delivering courier can arrange the delivering path reasonably based on the
destination points of all pieces of mail to be delivered, thereby saving the time for

delivery and improving the efficiency of the delivery.

[0089] Hereinafter, by taking a specific application scene as an example, the method for
delivering a piece of mail by using the technical solution according to the disclosure is

described in detail. In this scene, when a piece of mail is collected, the path information
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of the piece of mail is determined based on the latitude-longitude coordinate of the
sending point of the piece of mail and the latitude-longitude coordinate of the destination
point of the piece of mail, then the piece of mail is sorted and sent at each
collector-distributor point based on the path information of the piece of mail, and finally,
the piece of mail is delivered to the consignee. Specifically, the collector-distributor point
to which the sending point is subordinate is set as the collecting courier, and the
collector-distributor point to which the destination point is subordinate is set as the
delivering courier. In this way, for each piece of mail, the collector-distributor point to
which the sending point is subordinate and the collector-distributor point to which the
destination point is subordinate each only have one parent-level collector-distributor

point.

[0090] Figure 4 shows a flow chart of a first embodiment of a method for delivering
mail according to the disclosure. The method according to the embodiment may include

following steps S401 to S409.

[0091] In step S401, a latitude-longitude coordinate of a sending point of a piece of
mail is acquired, and a collector-distributor point to which the sending point is

subordinate is determined.

[0092] The latitude-longitude coordinate of the current position where the piece of mail
is collected is acquired as the latitude-longitude coordinate of the sending point, by using
a positioning device of a satellite positioning system; and a collecting courier
corresponding to this sending point is determined based on the latitude-longitude

coordinate of the sending point.

[0093] In step S402, a latitude-longitude coordinate of a destination point of a piece of
mail is acquired, and a collector-distributor point to which the destination point is

subordinate is determined.

[0094] The latitude-longitude coordinate corresponding to the address information of
the destination point provided by the sender, or the latitude-longitude coordinate of the
destination point provided by the sender is found on the GIS map; and a delivering
courier corresponding to the destination point is determined based on the

latitude-longitude coordinate of the destination point.
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[0095] In step S403, collector-distributor point information of the collector-distributor
point to which the sending point is subordinate and collector-distributor point information
of the collector-distributor point to which the destination point is subordinate are

acquired.

[0096] That is, collector-distributor points in each level to which the collecting courier
is subordinate, and collector-distributor points in each level to which the delivering
courier is subordinate, including the state-level collector-distributor point, the
provincial-level collector-distributor point, the municipal-level collector-distributor point

and the district-level collector-distributor point, are acquired.

[0097] In step S404, halfway collector-distributor points and path information of the
piece of mail are determined, and a sorting correspondence of the piece of mail is

established.

[0098] According to the embodiment as shown in Figure 2, initial sending-side halfway
collector-distributor points and initial destination-side halfway collector-distributor points
are extracted from the collector-distributor point information, the target sending-side
halfway collector-distributor point and the target destination-side halfway
collector-distributor points are determined, and the halfway collector-distributor points
and the path information of the piece of mail are determined. The order of the
collector-distributor points recorded in the path information is the order of the collection

and distribution path.

[0099] In the sorting correspondence of the piece of mail, a mail identifier and a target
collector-distributor point are recorded. The target collector-distributor point is a next
collector-distributor point to the current collector-distributor point recorded in the path

information of the piece of mail.

[0100] In step S405, in a case that the current collector-distributor point of the piece of
mail is the current sorting collector-distributor point, the sorting correspondence of the

piece of mail at the current collector-distributor point is read.

[0101] In step S406, the target collector-distributor point of the piece of mail is

determined.

[0102] The target collector-distributor point of the piece of mail is determined based on
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the target collector-distributor point recorded in the sorting correspondence read in step

S405.

[0103] In step S407, the piece of mail is sorted into the mail sorting set corresponding to

the target collector-distributor point.

[0104] In step S408, the mail sorting set with the piece of mail is sent to the target

collector-distributor point, and the method returns to step S405.

[0105] In step S409, in a case that the current collector-distributor point of the piece of
mail is the current delivering collector-distributor point, the position of the destination
point of the piece of mail is labeled on the GIS map based on the latitude-longitude

coordinate of the destination point of the piece of mail

[0106] The delivering courier delivers the piece of mail to the consignee based on the

position of the destination point labeled on the GIS map.

[0107] With the technical solution of this embodiment, when the piece of mail is sorted
at the collector-distributor point, the next collector-distributor point of the piece mail may
be determined directly based on the path information of the piece of mail without any
experience, thereby avoiding human participation, reducing human cost, speeding up the

sorting of the mail, and improving the transmission efficiency of the mail.

[0108] Corresponding to the method embodiment, it is provided a device for

determining mail path information in the disclosure.

[0109] Figure 5 shows a structural diagram of a first embodiment of a device for
determining mail path information according to the disclosure, the device according to
this embodiment includes a collector-distributor point coordinate range module 501, a
sending point coordinate acquiring module 502, a module 503 for determining a
collector-distributor point to which a sending point is subordinate, a destination point
coordinate acquiring module 504, a module 505 for determining a collector-distributor
point to which a destination point is subordinate, a collector-distributor point information

acquiring module 506, and a path information determining module 507.

[0110] The collector-distributor point coordinate range module 501 is configured to
determine a latitude-longitude coordinate range of each collector-distributor point based

on a collection and distribution range of the collector-distributor point.
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[0111] The sending point coordinate acquiring module 502 is configured to acquire a

latitude-longitude coordinate of a sending point of a piece of mail.

[0112] The module 503 for determining a collector-distributor point to which a sending
point is subordinate is configured to determine, based on the latitude-longitude coordinate
range to which the latitude-longitude coordinate of the sending point belongs, a

collector-distributor point to which the sending point of the piece of mail is subordinate.

[0113] The destination point coordinate acquiring module 504 is configured to acquire a

latitude-longitude coordinate of a destination point of the piece of mail.

[0114] The module 505 for determining a collector-distributor point to which a
destination point is subordinate 505 is configured to determine, based on the
latitude-longitude coordinate range to which the latitude-longitude coordinate of the
destination point belongs, a collector-distributor point to which the destination point of

the piece of mail is subordinate.

[0115] The collector-distributor point information acquiring module 506 is configured to
acquire collector-distributor point information of the collector-distributor point to which
the sending point is subordinate and collector-distributor point information of the
collector-distributor point to which the destination point is subordinate, where the
collector-distributor point information of the collector-distributor point to which the
sending point is subordinate records the level of the collector-distributor point to which
the sending point is subordinate, and collector-distributor points in each level which are
superordinate to the collector-distributor point to which the sending point is subordinate,
and the collector-distributor point information of the collector-distributor point to which
the destination point is subordinate records the level of the collector-distributor point to
which the destination point is subordinate, and collector-distributor points in each level
which are superordinate to the collector-distributor point to which the destination point is

subordinate.

[0116] The path information determining module 507 is configured to determine, based
on the collector-distributor point information of the collector-distributor point to which
the sending point is subordinate and the collector-distributor point information of the
collector-distributor point to which the destination point is subordinate, each halfway

collector-distributor point that the piece of mail needs to reach, and path information of

231 -



10

15

20

25

30

CA 02907476 2015-09-17

the piece of mail.

[0117] Figure 6 shows a structural diagram of a path information determining module
according to the first device embodiment of the disclosure, the path information
determining module 507 may include an initial sending halfway point extracting
sub-module 601, an initial destination halfway point extracting sub-module 602, a current
halfway point determining sub-module 603, a current halfway point judging sub-module
604, an initial halfway point removing sub-module 605, a target halfway point
determining sub-module 606, a halfway collector-distributor point determining

sub-module 607, and a mail path connecting sub-module 608.

[0118] The initial sending halfway point extracting sub-module 601 is configured to
extract, from the collector-distributor point information of the collector-distributor point
to which the sending point is subordinate, collector-distributor points in each level which
are superordinate to the collector-distributor point to which the sending point is

subordinate as initial sending-side halfway collector-distributor points.

[0119] The initial destination halfway point extracting sub-module 602 is configured to
extract, from the collector-distributor point information of the collector-distributor point
to which the destination point is subordinate, collector-distributor points in each level
which are superordinate to the collector-distributor point to which the destination point is

subordinate as initial destination-side halfway collector-distributor points.

[0120] The current halfway point determining sub-module 603 is configured to
determine, from the initial sending-side halfway collector-distributor points, a
collector-distributor point with a highest level as a current sending-side halfway
collector-distributor point; and determine, from the initial destination-side halfway
collector-distributor points, a collector-distributor point with a highest level as a current

destination-side halfway collector-distributor point.

[0121] The current halfway point judging sub-module 604 is configured to judge
whether the current sending-side halfway collector-distributor point is the current

destination-side halfway collector-distributor point.

[0122] The initial halfway point removing sub-module 605 is configured to, in case ofa

positive judgment by the current halfway point judging sub-module, remove the current
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sending-side halfway collector-distributor point from the initial sending-side halfway
collector-distributor ~ points; remove the current destination-side  halfway
collector-distributor point from the initial destination-side halfway collector-distributor

points; and start the current halfway point determining sub-module.

[0123] The target halfway point determining sub-module 606 is configured to, in case of
a negative judgment by the current halfway point judging sub-module, determine the
remaining initial sending-side halfway collector-distributor points as target sending-side
halfway collector-distributor points; and determine the remaining initial destination-side
halfway collector-distributor points as target destination-side halfway collector-distributor

points.

[0124] The halfway collector-distributor point determining sub-module 607 is
configured to determine the target sending-side halfway collector-distributor points and
the target destination-side halfway collector-distributor points as the halfway

collector-distributor points that the piece of mail needs to reach.

[0125] The mail path connecting sub-module 608 is configured to connect the
collector-distributor point to which the sending point is subordinate, the halfway
collector-distributor points, and the collector-distributor point to which the destination
point is subordinate in an order of the collection-distribution path, to form the path
information of the piece of mail, where the order of the collection-distribution path is: the
collector-distributor point to which the sending point is subordinate, the target
sending-side halfway collector-distributor points in an ascending order of the level, the
target destination-side halfway collector-distributor points in a descending order of the

level, and the collector-distributor point to which the destination point is subordinate.

[0126] Figure 7 shows a structural diagram of a sending point coordinate acquiring
module according to the first device embodiment of the disclosure. The sending point
coordinate acquiring module 502 may include a sending address acquiring sub-module

701 and a sending coordinate finding sub-module 702.

[0127] The sending address acquiring sub-module 701 is configured to acquire address

information of the sending point of the piece of mail.

[0128] The sending coordinate finding sub-module 702 is configured to find the
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latitude-longitude coordinate of the sending point on a GIS map based on the address

information of the sending point.

[0129] Figure 8 shows another structural diagram of a sending point coordinate
acquiring module according to the first device embodiment of the disclosure. The sending
point coordinate acquiring module 502 may include a sending coordinate positioning

sub-module 801 and a sending coordinate determining sub-module 802.

[0130] The sending coordinate positioning sub-module 801 is configured to acquire a
first latitude-longitude coordinate by a positioning device of a satellite positioning system

at the sending point of the piece of mail.

[0131] The sending coordinate determining sub-module 802 is configured to use the first

latitude-longitude coordinate as the latitude-longitude coordinate of the sending point.

[0132] Figure 9 shows a structural diagram of a destination point coordinate acquiring
module according to the first device embodiment of the disclosure. The destination point
coordinate acquiring module 504 may include a destination address acquiring sub-module

901 and a destination coordinate finding sub-module 902.

[0133] The destination address acquiring sub-module 901 is configured to acquire

address information of the destination point of the piece of mail.

[0134] The destination coordinate finding sub-module 902 is configured to find the
latitude-longitude coordinate of the destination point on the GIS map based on the address

information of the destination point.

[0135] Figure 10 shows another structural diagram of a destination point coordinate
acquiring module according to the first device embodiment of the disclosure. The
destination point coordinate acquiring module 504 may include a destination coordinate

positioning sub-module 1001 and a destination coordinate determining sub-module 1002.

[0136] The destination coordinate positioning sub-module 1001 is configured to acquire
a second latitude-longitude coordinate by a positioning device of a satellite positioning

system at the destination point of the piece of mail.

[0137] The destination coordinate determining sub-module 1002 is configured to use the

second latitude-longitude coordinate as the latitude-longitude coordinate of the
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destination point.

[0138] With the technical solution of the device embodiment of the disclosure, based on
the latitude-longitude coordinate of the sending point and the latitude-longitude
coordinate of the destination point of the piece of mail, the path information of the piece
of mail and the collector-distributor points that the piece of mail needs to reach may be
determined directly. Thus, when the piece of mail is sorted at a collector-distributor point,,
the next collector-distributor point that the piece of mail is about to reach may be
determined directly based on the path information of the piece of mail without any
experience, thereby reducing human cost, and improving the transmission efficiency of

the mail.

[0139] Corresponding to the method embodiments, it is further provided a system for
sorting mail at a collector-distributor point in the disclosure. Figure 11 shows a structural
diagram of a first embodiment of a system for sorting mail at a collector-distributor point
according to the disclosure. The system according to this embodiment includes a path
information acquiring unit 1101, a sorting correspondence establishing unit 1102, a
sorting correspondence acquiring unit 1103, a target collector-distributor point

determining unit 1104, and a sorting unit 1105.

[0140] The path information acquiring unit 1101 is configured to acquire path
information of a piece of mail determined in advance by using the device according to

any one of the device embodiments.

[0141] The sorting correspondence establishing unit 1102 is configured to, use the
collector-distributor point to which the sending point is subordinate and the halfway
collector-distributor points recorded in the path information for each piece of mail as
current sorting collector-distributor points, establish, for each current sorting
collector-distributor point, a correspondence between the piece of mail and a target
collector-distributor point corresponding to the piece of mail at the current sorting
collector-distributor point as a sorting correspondence, where the target
collector-distributor point of the piece of mail at the current sorting collector-distributor
point is a next collector-distributor point to the current sorting collector-distributor point
recorded in the path information of the piece of mail at the current sorting

collector-distributor point.

-35-



10

15

20

25

30

CA 02907476 2015-09-17

[0142] The sorting correspondence acquiring unit 1103 is configured to, at any one of
the current sorting collector-distributor points, use the pieces of mail at the current sorting
collector-distributor point as current sorting pieces of mail, and acquire the sorting
correspondences of the current sorting pieces of mail at the current sorting

collector-distributor point.

[0143] The target collector-distributor point determining unit 1104 is configured to use
the pieces of mail at the current sorting collector-distributor point as current sorting pieces
of mail, and determine target collector-distributor points of the current sorting pieces of

mail based on the sorting correspondences of the current sorting pieces of mail.

[0144] The sorting unit 1105 is configured to sort the current sorting pieces of mail with
different target collector-distributor points into different mail sorting sets in accordance
with a sorting rule, where the current sorting pieces of mail in the same mail sorting set

has a same target collector-distributor point.

[0145] Corresponding to the method embodiment, it is further provided a system for
labeling delivery information of a collector-distributor point according to the disclosure.
Figure 12 shows a structural diagram of a first embodiment of a system for labeling
delivery information of a collector-distributor point according to the disclosure, the
system according to this embodiment may include a path information acquiring unit 1101

and a destination point labeling unit 1201.

[0146] The path information acquiring unit 1101 is configured to acquire path
information of a piece of mail determined in advance by using the device according to
any one of the device embodiments; and use the collector-distributor point to which the
destination point is subordinate recorded in the path information of the piece of mail as a

current delivering collector-distributor point.

[0147] The destination point labeling unit 1201 is configured to label the
latitude-longitude coordinate of the destination point of the piece of mail within the

latitude-longitude coordinate range of the current delivering collector-distributor point on

the GIS map.

[0148] With the technical solution of the system embodiment of the disclosure, when the

piece of mail is sorted at the collector-distributor point, the next collector-distributor point
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that the piece of mail is about to reach is determined based on the path information of the
piece of mail without any experience, thereby avoiding human participation, reducing the
human cost, and improving the transmission efficiency of the piece of mail. Furthermore,
by labeling the destination point of each piece of mail on the GIS map, a geographic
position of a consignee of each piece of mail is clear for the delivering courier, and the
delivering courier can arrange the delivering path reasonably based on the destination
points of all pieces of mail to be delivered, thereby saving the time for delivery and

improving the efficiency of the delivery.

[0149] It should be noted that the relationship terminologies such as “first”, “second”
and the like are only used herein to distinguish one entity or operation from another,
rather than to necessitate or imply that the actual relationship or order exists between the
entities or operations. Furthermore, terms of “include”, “comprise” or any other variants
are intended to be non-exclusive. Therefore, a process, method, article or device including
a plurality of elements includes not only the elements but also other elements that are not
enumerated, or also include the elements inherent for the process, method, article or
device. Unless expressively limited otherwise, the statement “comprising (including)

one...” does not exclude the case that other similar elements may exist in the process,

method, article or device.

[0150] For the method embodiment, the flows and steps of the technical solutions of the
disclosure may be implemented in the server with a B/S structure or a C/S structure in the

computer.

[0151] The apparatus embodiment substantially corresponds to the method embodiment,
so the related parts between the apparatus embodiment and the method embodiment may
be understood with reference to the illustration of the method embodiment. The apparatus
embodiment described above is only exemplary, units illustrated as separate components
may be physically separated or not. Components displayed as units may be physical units
or not, i.e., the components may locate at one location or may be distributed on multiple
network units. Part or all of the modules may be selected to implement the solutions of
the embodiment based on actual requirement. Those skilled in the art may understand and

implement the disclosure without any creative work.

[0152] The above are only embodiments of the application. It is to be noted that, several
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modifications and variations may be made by those skilled in the art without deviating
from the principle of the application, which modifications and variations should be

deemed as falling within the scope of protection of the application.
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WHAT IS CLAIMED IS:

1. A method for determining mail path information, comprising:

determining, by a coordinate acquiring device, a latitude-longitude
coordinate range for each of a plurality of collector-distributor points in advance
based on a collection and distribution range of the collector-distributor point, and
storing, by a computer system, the latitude-longitude coordinate range for each of a
plurality of collector-distributor points in advance, each of the collector-distributor
points having a level,

acquiring, by the coordinate acquiring device, a latitude-longitude
coordinate of a sending point of a piece of mail, providing, by the coordinate
acquiring device, the acquired latitude-longitude coordinate of the sending point to
the computer system, and determining, by the computer system based on the
latitude-longitude coordinate range to which the latitude-longitude coordinate of
the sending point belongs, one of the collector-distributor points to which the
sending point of the piece of mail is subordinate; and acquiring, by the coordinate
acquiring device, a latitude-longitude coordinate of a destination point of the piece
of mail, providing, by the coordinate acquiring device, the acquired latitude-
longitude coordinate of the destination point to the computer system, and
determining, by the computer system based on the latitude-longitude coordinate
range to which the latitude-longitude coordinate of the destination point belongs,
one of the collector-distributor points to which the destination point of the piece of
mail is subordinate;

acquiring, by the computer system, collector-distributor point information
of the collector-distributor point to which the sending point is subordinate and
collector-distributor point information of the collector-distributor point to which
the destination point is subordinate, wherein the collector-distributor point
information of the collector-distributor point to which the sending point is
subordinate records the level of the collector-distributor point to which the sending
point is subordinate and collector-distributor points which are superordinate to the
collector-distributor point to which the sending point is subordinate, and the
collector-distributor point information of the collector-distributor point to which

the destination point is subordinate records the level of the collector-distributor
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point to which the destination point is subordinate and collector-distributor points
which are superordinate to the collector-distributor point to which the destination
point is subordinate; and

determining, by the computer system based on the collector-distributor
point information of the collector-distributor point to which the sending point is
subordinate and the collector-distributor point information of the collector-
distributor point to which the destination point is subordinate, one or more
intermediate collector-distributor points that the piece of mail needs to reach and

path information of the piece of mail.

The method according to claim 1, wherein the process of determining, based on the
collector-distributor point information of the collector-distributor point to which
the sending point is subordinate and the collector-distributor point information of
the collector-distributor point to which the destination point is subordinate, the one
or more intermediate collector-distributor points that the piece of mail needs to
reach and path information of the piece of mail comprises:

extracting, from the collector-distributor point information of the collector-
distributor point to which the sending point is subordinate, collector-distributor
points which are superordinate to the collector-distributor point to which the
sending point is subordinate as initial sending-side intermediate collector-
distributor points; and extracting, from the collector-distributor point information
of the collector-distributor point to which the destination point is subordinate,
collector-distributor points which are superordinate to the collector-distributor
point to which the destination point is subordinate as initial destination-side
intermediate collector-distributor points;

determining, from the initial sending-side intermediate collector-distributor
points, a collector-distributor point with a highest level as a current sending-side
intermediate collector-distributor point; and determining, from the initial
destination-side intermediate collector-distributor points, a collector-distributor
point with a highest level as a current destination-side intermediate collector-
distributor point;

judging whether the current sending-side intermediate collector-distributor

point is the current destination-side intermediate collector-distributor point;
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removing the current sending-side intermediate collector-distributor point
from the initial sending-side intermediate collector-distributor points; removing the
current destination-side intermediate collector-distributor point from the initial
destination-side intermediate collector-distributor points; and returning to the
process of determining, from the initial sending-side intermediate collector-
distributor points, a collector-distributor point with a highest level as a current
sending-side intermediate collector-distributor point; and determining, from the
initial destination-side intermediate collector-distributor points, a collector-
distributor point with a highest level as a current destination-side intermediate
collector-distributor point, in a case that the current sending-side intermediate
collector-distributor point is the current destination-side intermediate collector-
distributor point;

determining remaining initial sending-side intermediate collector-
distributor points as target sending-side intermediate collector-distributor points;
and determining remaining initial destination-side intermediate collector-
distributor points as target destination-side intermediate collector-distributor
points, in a case that the current sending-side intermediate collector-distributor
point is not the current destination-side intermediate collector-distributor point;

determining the target sending-side intermediate collector-distributor points
and the target destination-side intermediate collector-distributor points as the
intermediate collector-distributor points that the piece of mail needs to reach; and

connecting the collector-distributor point to which the sending point is
subordinate, the intermediate collector-distributor points, and the collector-
distributor point to which the destination point is subordinate in an order of a
collection-distribution path, to form the path information of the piece of mail,
wherein the order of the collection-distribution path is: the collector-distributor
point to which the sending point is subordinate, the target sending-side
intermediate collector-distributor points in an ascending order of the level, the
target destination-side intermediate collector-distributor points in a descending
order of the level, and the collector-distributor point to which the destination point

is subordinate.

The method according to claim 1, wherein the process of acquiring, by the
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coordinate acquiring device, a latitude-longitude coordinate of a sending point of a
piece of mail comprises:
acquiring address information of the sending point of the piece of mail; and
invoking a geographic information system (GIS) map to find the latitude-longitude
coordinate of the sending point based on the address information of the sending
point; or
acquiring a first latitude-longitude coordinate by a positioning device of a
satellite positioning system at the sending point of the piece of mail; and using the
first latitude-longitude coordinate as the latitude-longitude coordinate of the
sending point;
wherein the process of acquiring, by the coordinate acquiring device, a
latitude-longitude coordinate of a destination point of the piece of mail comprises:
acquiring address information of the destination point of the piece
of mail; and invoking the geographic information system (GIS) map to find
the latitude-longitude coordinate of the destination point based on the
address information of the destination point; or
acquiring a second latitude-longitude coordinate by a positioning
device of a satellite positioning system at the destination point of the piece
of mail; and using the second latitude-longitude coordinate as the latitude-

longitude coordinate of the destination point.

A method for sorting pieces of mail at a collector-distributor point, comprising:
acquiring path information of each of the pieces of mail determined in advance by
using the method according to any one of claim 1 to claim 3; and for the piece of
mail, using the collector-distributor point to which the sending point is subordinate
and the intermediate collector-distributor points recorded in the path information as
current sorting collector-distributor points, establishing, for each current sorting
collector-distributor point, a correspondence between the piece of mail and a target
collector-distributor point corresponding to the piece of mail at the current sorting
collector-distributor point as a sorting correspondence, wherein the target collector-
distributor point of the piece of mail at the current sorting collector-distributor
point is a next collector-distributor point to the current sorting collector-distributor

point recorded in the path information of the piece of mail at the current sorting
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collector-distributor point,
wherein the method comprises, at any one of the current sorting collector-
distributor points:
using the pieces of mail at the current sorting collector-distributor
point as current sorting pieces of mail, and acquiring sorting
correspondences of the current sorting pieces of mail at the current sorting
collector-distributor point;
determining target collector-distributor points of the current sorting
pieces of mail based on the sorting correspondences of the current sorting
pieces of mail; and
sorting the current sorting pieces of mail with different target
collector-distributor points into different mail sorting sets in accordance
with a sorting rule, wherein the current sorting pieces of mail in the same

mail sorting set has a same target collector-distributor point.

A method for labeling delivery information of a collector-distributor point,
comprising: acquiring path information of a piece of mail determined in advance
by using the method according to any one of claim 1 to claim 3; and using the
collector-distributor point to which the destination point is subordinate recorded in
the path information of the piece of mail as a current delivering collector-
distributor point,

wherein the method comprises, at the current delivering collector-
distributor point:

labeling the latitude-longitude coordinate of the destination point of
the piece of mail in the latitude-longitude coordinate range of the current

delivering collector-distributor point on the GIS map.

A device for determining mail path information, comprising:

a collector-distributor point coordinate range module configured to
determine a latitude-longitude coordinate range of each of a plurality of collector-
distributor points in advance based on a collection and distribution range of the
collector-distributor point, each of the collector-distributor points having a level;

a sending point coordinate acquiring module configured to acquire a
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latitude-longitude coordinate of a sending point of a piece of mail;

a module for determining a collector-distributor point to which a sending
point is subordinate configured to determine, based on the latitude-longitude
coordinate range to which the latitude-longitude coordinate of the sending point
belongs, a collector-distributor point to which the sending point of the piece of
mail is subordinate;

a destination point coordinate acquiring module configured to acquire a
latitude-longitude coordinate of a destination point of the piece of mail;

a module for determining a collector-distributor point to which a
destination point is subordinate configured to determine, based on the latitude-
longitude coordinate range to which the latitude-longitude coordinate of the
destination point belongs, a collector-distributor point to which the destination
point of the piece of mail is subordinate;

a collector-distributor point information acquiring module configured to
acquire collector-distributor point information of the collector-distributor point to
which the sending point is subordinate and collector-distributor point information
of the collector-distributor point to which the destination point is subordinate,
wherein the collector-distributor point information of the collector-distributor point
to which the sending point is subordinate records the level of the collector-
distributor point to which the sending point is subordinate, and collector-distributor
points which are superordinate to the collector-distributor point to which the
sending point is subordinate, and the collector-distributor point information of the
collector-distributor point to which the destination point is subordinate records the
level of the collector-distributor point to which the destination point is subordinate,
and collector-distributor points which are superordinate to the collector-distributor
point to which the destination point is subordinate; and

a path information determining module configured to determine, based on
the collector-distributor point information of the collector-distributor point to
which the sending point is subordinate and the collector-distributor point
information of the collector-distributor point to which the destination point is
subordinate, one or more intermediate collector-distributor points that the piece of

mail needs to reach, and path information of the piece of mail.
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The device according to claim 6, wherein the path information determining module
comprises:

an initial sending intermediate point extracting sub-module configured to
extract, from the collector-distributor point information of the collector-distributor
point to which the sending point is subordinate, collector-distributor points which
are superordinate to the collector-distributor point to which the sending point is
subordinate as initial sending-side intermediate collector-distributor points;

an initial destination intermediate point extracting sub-module configured
to extract, from the collector-distributor point information of the collector-
distributor point to which the destination point is subordinate, collector-distributor
points which are superordinate to the collector-distributor point to which the
destination point is subordinate as initial destination-side intermediate collector-
distributor points;

a current intermediate point determining sub-module configured to
determine, from the initial sending-side intermediate collector-distributor points, a
collector-distributor point with a highest level as a current sending-side
intermediate collector-distributor point; and determine, from the initial destination-
side intermediate collector-distributor points, a collector-distributor point with a
highest level as a current destination-side intermediate collector-distributor point;

a current intermediate point judging sub-module configured to judge
whether the current sending-side intermediate collector-distributor point is the
current destination-side intermediate collector-distributor point;

an initial intermediate point removing sub-module configured to remove
the current sending-side intermediate collector-distributor point from the initial
sending-side intermediate collector-distributor points; remove the current
destination-side intermediate collector-distributor point from the initial destination-
side intermediate collector-distributor points; and start the current intermediate
point determining sub-module, in a case that the current intermediate point judging
sub-module judges that the current sending-side intermediate collector-distributor
point is the current destination-side intermediate collector-distributor point;

a target intermediate point determining sub-module configured to determine
the remaining initial sending-side intermediate collector-distributor points as target

sending-side intermediate collector-distributor points, and determine the remaining
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initial destination-side intermediate collector-distributor points as target
destination-side intermediate collector-distributor points, in a case that the current
intermediate point judging sub-module judges that the current sending-side
intermediate collector-distributor point is not the current destination-side
intermediate collector-distributor point;

a intermediate collector-distributor point determining sub-module
configured to determine the target sending-side intermediate collector-distributor
points and the target destination-side intermediate collector-distributor points as
the intermediate collector-distributor points that the piece of mail needs to reach;
and

a mail path connecting sub-module configured to connect the collector-
distributor point to which the sending point is subordinate, the intermediate
collector-distributor points, and the collector-distributor point to which the
destination point is subordinate in an order of the collection-distribution path, to
form the path information of the piece of mail, wherein the order of the collection-
distribution path is: the collector-distributor point to which the sending point is
subordinate, the target sending-side intermediate collector-distributor points in an
ascending order of the level, the target destination-side intermediate collector-
distributor points in a descending order of the level, and the collector-distributor

point to which the destination point is subordinate.

The device according to claim 6, wherein the sending point coordinate acquiring
module comprises:

a sending address acquiring sub-module configured to acquire address
information of the sending point of the piece of mail; and

a sending coordinate finding sub-module configured to find the latitude-
longitude coordinate of the sending point on a GIS map based on the address
information of the sending point; or

a sending coordinate positioning sub-module configured to acquire a first
latitude-longitude coordinate by a positioning device of a satellite positioning
system at the sending point of the piece of mail; and

a sending coordinate determining sub-module configured to use the first

latitude-longitude coordinate as the latitude-longitude coordinate of the sending
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point;
and the destination point coordinate acquiring module comprises:
a destination address acquiring sub-module configured to acquire
address information of the destination point of the piece of mail; and
a destination coordinate finding sub-module configured to find the
latitude-longitude coordinate of the destination point on the GIS map based
on the address information of the destination point; or
a destination coordinate positioning sub-module configured to acquire a
second latitude-longitude coordinate by a positioning device of a satellite
positioning system at the destination point of the piece of mail; and
a destination coordinate determining sub-module configured to use the
second latitude-longitude coordinate as the latitude-longitude coordinate of the

destination point.

A system for sorting mail at a collector-distributor point, comprising:

a path information acquiring unit configured to acquire the path
information of the piece of mail determined in advance by using the device
according to any one of claim 6 to claim §;

a sorting correspondence establishing unit configured to, using the
collector-distributor point to which the sending point is subordinate and the
intermediate collector-distributor points recorded in the path information for each
piece of mail as current sorting collector-distributor points, establish, for each
current sorting collector-distributor point, a correspondence between the piece of
mail a target collector-distributor point corresponding to the piece of mail at the
current sorting collector-distributor point as a sorting correspondence, wherein the
target collector-distributor point of the piece of mail at the current sorting
collector-distributor point is a next collector-distributor point to the current sorting
collector-distributor point recorded in the path information of the piece of mail at
the current sorting collector-distributor point;

a sorting correspondence acquiring unit configured to, at any one of the
current sorting collector-distributor points, use the pieces of mail at the current
sorting collector-distributor point as current sorting pieces of mail, and acquire the

sorting correspondences of the current sorting pieces of mail at the current sorting
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collector-distributor point;

a target collector-distributor point determining unit configured to use the
pieces of mail at the current sorting collector-distributor point as current sorting
pieces of mail, and determine target collector-distributor points of the current
sorting pieces of mail based on the sorting correspondences of the current sorting
pieces of mail; and

a sorting unit configured to sort the current sorting pieces of mail with
different target collector-distributor points into different mail sorting sets in
accordance with a sorting rule, wherein the current sorting pieces of mail in the

same mail sorting set has a same target collector-distributor point.

A system for labeling delivery information of a collector-distributor point,
comprising:

a path information acquiring unit configured to acquire path information of
a piece of mail determined in advance by using the device according to any one of
claim 6 to claim 8; and use the collector-distributor point to which the destination
point is subordinate recorded in the path information of the piece of mail as a
current delivering collector-distributor point; and

a destination point labeling unit configured to label the latitude-longitude
coordinate of the destination point of the piece of mail within the latitude-longitude
coordinate range of the current delivering collector-distributor point on the GIS

map.
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—

determining a latitude and longitude coordinate range of each collector-
distributor point based on a collection and distribution range of the
collector-distributor point

Y

acquiring a latitude-longitude coordinate of a sending point of a piece of
mail, and determining a collector-distributor point to which the sending
point of the piece of mail is subordinate; and acquiring a latitude-
longitude coordinate of a destination point of the piece of mail, and
determining a collector-distributor point to which the destination point of
the mail is subordinate.

101

102

A

acquiring collector-distributor point information of the collector-
distributor point to which the sending point is subordinate and collector-
distributor point information of the collector-distributor point to which the
destination point is subordinate

103
-/

Y

determining, based on the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate and
the collector-distributor point information of the collector-distributor
point to which the destination point is subordinate, each halfway
collector-distributor point that the piece of mail needs to reach, and path
information of the piece of mail

104

Fig. 1
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extracting collector-distributor points in each level which are
superordinate to the collector-distributor point to which the sending point
is subordinate as initial sending-side halfway collector-distributor points,
and extracting collector-distributor points in each level which are
superordinate to the collector-distributor point to which the destination
point is subordinate as initial destination-side halfway collector-
distributor points

determining from the initial sending-side halfway collector-distributor
points, a collector-distributor point with a highest level as a current
sending-side halfway collector-distributor point; and determining from
the initial destination-side halfway collector-distributor points, a
collector-distributor point with a highest level as a current destination-

side halfway collector-distributor point

203

judging whether the current sending-side
halfway collector-distributor point is the current
destination-side halfway collector-distributo

removing the current sending-side halfway collector-distributor point
from the initial sending-side halfway collector-distributor points;
removing the current destination-side halfway collector-distributor point
from the initial destination-side halfway collector-distributor points

determining the remaining initial sending-side halfway collector-
distributor points as target sending-side halfway collector-distributor
points; and determining the remaining initial destination-side halfway
collector-distributor points as target destination-side halfway collector-
distributor points

-l

201

202

204

205

v

determining the target sending-side halfway collector-distributor points
and the target destination-side halfway collector-distributor points as the
halfway collector-distributor points that the piece of mail needs to reach

connecting the collector-distributor point to which the sending point is
subordinate, the halfway collector-distributor points, and the collector-
distributor point to which the destination point is subordinate in an order
of the collection-distribution path, to form the path information of the
piece of mail

Fig. 2
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acquiring path information for each piece of mail determined in
advance by using the method according to above embodiments, for
each current sorting collector-distributor point, a correspondence
between the piece of mail and a target collector-distributor point
corresponding to the piece of mail at the current sorting collector-
distributor point is established as a sorting correspondence

_J?’Ol

the pieces of mail at the current sorting collector-distributor point are
used as current sorting pieces of mail, and sorting correspondences of
the current sorting pieces of mail at the current sorting collector-
distributor point are acquired

302
-

determining target collector-distributor points of the current sorting
pieces of mail based on the sorting correspondences of the current
sorting pieces of mail

303

sorting the current sorting pieces of mail with different target
collector-distributor points into different mail sorting sets in
accordance with a sorting rule

304

Fig. 3
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acquiring a latitude-longitude coordinate of a sending

401

point of a piece of mail, and determining a collector- )

distributor point to which the sending point is
subordinate

Y

acquiring a latitude-longitude coordinate of a

402

destination point of a piece of mail, and determining a —

collector-distributor point to which the destination point
is subordinate

acquiring collector-distributor point information of the

403

collector-distributor point to which the sending point is )

subordinate and collector-distributor point information
of the collector-distributor point to which the destination
point is subordinate

B
determining halfway collector-distributor points and

404

path information of the piece of mail, and establishing a .

sorting correspondence of the piece of mail

in a case that the current collector-distributor point of

405

the piece of mail is the current sorting collector- L
distributor point, reading the sorting correspondence of f«——

the piece of mail at the current collector-distributor
point

determining the target collector-distributor point of the
piece of mail

|

14;
(=]
=3

407
sorting the piece of mail into the mail sorting set W,
corresponding to the target collector-distributor point
408
sending the mail sorting set with the piece of mail to —
the target collector-distributor point
in a case that the current collector-distributor point of
the piece of mail is the current delivering collector- 409

_ | distributor point, labeling the position of the destination .

point of the piece of mail on the GIS map based on the
latitude-longitude coordinate of the destination point of
the piece of mail

Fig. 4
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sending point coordinate acquiring module

sending coordinate positioning sub-module

sending coordinate determining sub-module
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destination point coordinate acquiring module
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distributor point based on a collection and distribution range of the
collector-distributor point

'

acquiring a latitude-longitude coordinate of a sending point of a piece of

point of the piece of mail is subordinate; and acquiring a latitude-
longitude coordinate of a destination point of the piece of mail, and
determining a collector-distributor point to which the destination point of
the mail is subordinate, |

l

acquiring collector-distributor point information of the collector-

distributor point information of the collector-distributor point to which the
destination point is subordinate

i

determining, based on the collector-distributor point information of the
collector-distributor point to which the sending point is subordinate and
the collector-distributor point information of the collector-distributor
point to which the destination point is subordinate, each halfway
collector-distributor point that the piece of mail needs to reach, and path

determining a latitude and longitude coordinate range of each collector- /

mail, and determining a collector-distributor point to which the sending /

distributor point to which the sending point is subordinate and collector- |

information of the piece of mail

103

104
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