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Description
Title of Invention

SORTING SYSTEM AND SORTING METHOD

Technical Field
[0001]
The present invention relates to a sorting system and a

sorting method.

Background Art
[0002]

Conventionally, in sorting lines that convey articles,
such as a package, to operators, the operators have determined
whether the articles are articles that the operators are to deal
with (whether the articles are sorting targets) by visually
reading labels attached to the articles. In addition, operators
have been notified that sorting target articles have arrived by
lighting of lumps in places in which the operators are
positioned, when the sorting target articles have arrived. One
technology related to this is the invention disclosed in Patent
Literature 1.

[0003]

Patent Literature 1 discloses that a terminal reads a slip

number attached to a package and transmits the slip number

to a server, followed by receiving delivery destination address
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data associated with the slip number from the server and
determining whether or not the delivery destination address
data is an address within delivery destination area information.
Citation List
[Patent Literature]
[0004]
[Patent Literature 1]
Japanese Patent Application Publication Tokukai No.

2017-091402

Summary of Invention

Technical Problem
[0005]

In such a sorting line, the operator may move among the
areas during operation. This raises a problem in that even when
the lightning of the lump as described above notifies the
operator that the sorting target article has arrived, the operator
misses the lightening and cannot receive the article
appropriately. Further, even use of the invention disclosed in
Patent Literature 1 cannot solve such a problem.

[0006]

It is an object of an aspect of the present invention to
provide a technology that enables an operator to recognize
arrival of a sorting target article, even while the operator is

away from an operation area.
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Solution to Problem
[0007]

In order to solve the foregoing problem, a sorting system
in accordance with an aspect of the present invention is a
sorting system which is used in a sorting line for conveying an
article and which includes a reading device configured to read
identification information provided to the article, a control
device, and a plurality of mobile terminals, the control device
including: a storage section storing association information
indicating which of the plurality of mobile terminals are
associated with which of a plurality of sorting destinations
each of which is a place in which the article is to be received;
a first wireless communication section configured to wirelessly
communicate with the plurality of mobile terminals; and a first
control section configured to determine a sorting destination
on the basis of the identification information that has been
read by the reading device and to cause the first wireless
communication section to transmit information on reception of
the article to a mobile terminal that is associated with the
determined sorting destination, each of the plurality of mobile
terminals including: a second wireless communication section
configured to wirelessly communicate with the control device;
a notification section configured to carry out notification to an
outside; and a second control section configured to cause the

notification section to notify an arrival timing at which the
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article is to arrive at the determined sorting destination, on the
basis of the information on the reception of the article, the
information having been received by the second wireless
communication section.
[0008]

In order to solve the foregoing problem, a sorting method
in accordance with an aspect of the present invention is a
sorting method in a system which is used in a sorting line for
conveying an article and which includes a reading device
configured to read identification information provided to the
article conveyed, a control device, and a plurality of mobile
terminals, each of the plurality of mobile terminals being able
to be associated with any one of plurality of sorting
destinations each of which is a place in which the article is to
be received, the method including the steps of: determining, by
the control device, a sorting destination on the basis of the
identification information that has been read by the reading
device; transmitting, by the control device, information on
reception of the article to a mobile terminal that is associated
with the determined sorting destination; and notifying, by the
mobile terminal, an outside of an arrival timing at which the
article is to arrive at the determined sorting destination, on the
basis of the information on the reception of the article, the
information having been received by the mobile terminal.

Advantageous Effects of Invention
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[0009]
An aspect of the present invention enables an operator
to recognize arrival of a sorting target article, even while the

operator is away from an operation area.

Brief Description of Drawings
[0010]

Fig. 1 is a view illustrating one example of a sorting line
to which a sorting system in accordance with an embodiment
of the present invention is applied.

Fig. 2 is a block diagram illustrating one example of a
schematic configuration of a sorting system in accordance with
an embodiment of the present invention.

Fig. 3 is a view illustrating one example of a menu screen
of a smartwatch, which is one example of each of mobile
terminals in accordance with an embodiment of the present
invention.

Fig. 4 is a (first) view illustrating one example of an
operation display screen of a smartwatch, which is one example
of each of mobile terminals in accordance with an embodiment
of the present invention.

Fig. 5 is a (second) view illustrating one example of an
operation display screen of a smartwatch, which is one example
of each of mobile terminals in accordance with an embodiment

of the present invention.
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Fig. 6 is a flowchart for explaining a processing
procedure of a control device in accordance with an
embodiment of the present invention.
Fig. 7 is a flowchart for explaining a processing
procedure of each of mobile terminals in accordance with an

embodiment of the present invention.

Description of Embodiments
[0011]

<Overview of sorting line to which sorting system 100 is
applied>

Fig. 1 is a view illustrating one example of a sorting line
to which a sorting system 100 in accordance with an
embodiment of the present invention is applied. As illustrated
in Fig. 1, operators 200-1 and 200-2 and operators 300-1 to
300-4, that is, the six operators in total are positioned along a
belt conveyor 400 in the sorting line.

[0012]

The two operators 200-1 and 200-2 are positioned in a
feeding area and mainly carry out an operation of feeding
articles onto the sorting line. The articles that are provided
with identification information are placed onto the belt
conveyor 400. On the basis of the identification information,
sorting destinations where the articles are to be received are

determined. The following description will discuss a case where
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an identification code is wused as one example of the
identification information. However, this should not Dbe
construed as a limitation. For example, the identification
information may be information unique to the target articles,
such as the colors and the shapes of the articles.

[0013]

A control device 1 and a reading device 3 are provided
immediately downstream of the feeding area. The reading
device 3 reads an identification code provided to an article
conveyed on the belt conveyor 400 and outputs information of
the identification code read, to the control device 1.

[0014]

Examples of the identification code include one-
dimensional codes, such as a barcode, and two-dimensional
codes, such as a quick response (QR) code or DataMatrix.
However, the identification code only needs to be provided with
information that enables the article to be identified, and is not
limited to these.

[0015]

The control device 1 determines sorting destinations
where the articles are to be received, on the basis of the
identification codes read by the reading device 3, and wirelessly
transmits information on reception of the articles to mobile
terminals associated with the sorting destinations. For example,

the information on reception of the articles includes arrival
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times at which the articles are to arrive at the sorting
destinations, the slip numbers of the articles, and the like. It
is also possible that the information on reception of the articles
includes various information on, for example, the shapes, the
sizes, the colors, and the conditions of the articles, and an
operator sorts the articles with reference to the various
information.

[0016]

The operators 300-1 to 300-4 are positioned in the
sorting destinations where the articles are to be received. It is
assumed that the operator 300-1 is positioned in a sorting
destination 1, the operator 300-2 is positioned in a sorting
destination 2, the operator 300-3 is positioned in a sorting
destination 3, and the operator 300-4 is positioned in a sorting
destination 4.

[0017]

The operators 300-1 to 300-4 wear respective mobile
terminals 2-1 to 2-4. The mobile terminal 2-1 worn by the
operator 300-1 is associated with the sorting destination 1, the
mobile terminal 2-2 worn by the operator 300-2 is associated
with the sorting destination 2, the mobile terminal 2-3 worn by
the operator 300-3 is associated with the sorting destination 3,
and the mobile terminal 2-4 worn by the operator 300-4 is
associated with the sorting destination 4. Note that each of the

mobile terminals 2-1 to 2-4 is preferably a device that can be
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worn so as to enable the operator to carry out an operation by
the both hands. Each of the mobile terminals 2-1 to 2-4 is, for
example, a wearable device. Further, a smartwatch wearable at
an arm of the operator is suitable.

[0018]

When the control device 1 refers to the identification
code read by the reading device 3 and determines that a place
in which an article is to be received is, for example, the sorting
destination 1, the control device 1 transmits, to the mobile
terminal 2-1 associated with the sorting destination 1, an
arrival time at which the article is to arrive at the sorting
destination 1 and the slip number of the article.

[0019]

When the mobile terminal 2-1 worn by the operator 300-
1 receives, from the control device 1, the arrival time at which
the article is to arrive at the sorting destination 1 and the slip
number of the article, the mobile terminal 2-1 processes the
information and displays the information on a display screen
of the mobile terminal 2-1. For example, the mobile terminal 2-
1 calculates the time that it takes for the article to arrive at
the sorting destination 1 by comparing the arrival time of the
article and the current time, and displays the calculated time
in a countdown, as illustrated in Fig. 1. Further, the mobile
terminal 2-1 displays, for example, the last four digits of the

slip number provided to the article.
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[0020]

When the time displayed on the mobile terminal 2-1
which it takes for the article to arrive at the sorting destination
1 becomes "0", the operator 300-1 draws the arriving article to
a chute and confirms that the last four digits of the slip number
provided to the article agree with the last four digits of the slip
number displayed on the mobile terminal 2-1. The operator
300-1 then carries out the subsequent operation.

[0021]

For example, when the article arrives at an alert zone
(place in which the article is located one second before the
article arrives at the sorting destination 1) illustrated in Fig. 1,
the mobile terminal 2-1 may carry out notification to the
operator 300-1 by ringing a buzzing sound described later or
may carry out notification to the operator 300-1 by vibrating a
vibrator described later.

[0022]

Even while the operator 300-1 is carrying out an
operation in another place, as described above, the operator
300-1 can be notified of a timing at which the sorting target
article arrives at the sorting destination 1, and therefore, the
operator 300-1 can return to the sorting destination 1 and
receive the article. Even if the operator 300-1 fails to receive
the sorting target article, the article travels round on the belt

conveyor 400 and returns to the same place, and the control
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device 1 carries out the notification again. The operator 300-1
thus only needs to take in the article then.

[0023]

<Configuration example of sorting system 100>

The following description will discuss a configuration of
the sorting system 100 in accordance with an embodiment of
the present invention with reference to the drawings. Fig. 2 is
a block diagram illustrating an example of a schematic
configuration of the sorting system 100 in accordance with an
embodiment of the present invention. The sorting system 100
includes the control device 1, mobile terminals 2-1 to 2-N, and
the reading device 3.

[0024]

The control device 1 includes a first wireless
communication section 11, a first control section 12, a storage
section 13, and a real time clock (RTC) 14. The first wireless
communication section 11 is a section configured to wirelessly
communicate with the mobile terminals 2-1 to 2-N and can use,
for example, a wireless local area network (LAN), Wi-Fi
(registered trademark), Bluetooth (registered trademark),
mobile data communication network, or the like.

[0025]

The storage section 13 is made up of, for example, a

random access memory (RAM), a hard disk drive (HDD), a flash

memory, or a solid state drive (SSD), and stores association
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information indicating which of the plurality of mobile
terminals 2-1 to 2-N are associated with which of the plurality
of sorting destinations. Further, the storage section 13 stores
the identification codes provided to the articles, the slip
numbers of the articles, and the sorting destinations of the
articles so that the identification codes correspond to the slip
numbers and the sorting destinations.

[0026]

Further, the storage section 13 stores respective times
required for the articles to arrive at the plurality of sorting
destination 1 to 4 thereof from when the identification codes
provided to the articles had been read by the reading device 3.
In addition, the storage section 13 counts and stores
information related to activity records of the operators
corresponding to the mobile terminals 2-1 to 2-N and health
conditions of the operators.

[0027]

The RTC 14 tracks time and outputs at least the current
time to the first control section 12. The first control section 12
transmits the current time outputted from the RTC 14, to the
mobile terminals 2-1 to 2-N via the first wireless
communication section 11, thereby making it possible to
synchronize the current time and the times of RTCs 28
contained in the mobile terminals 2-1 to 2-N.

[0028]
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When an identification code provided to an article which
has been read by the reading device 3 is inputted into the first
control section 12, the first control section 12 searches the
storage section 13 to acquire the slip number of the article
corresponding to the identification code and the sorting
destination of the article. The first control section 12 then
searches the association information stored in the storage
section 13 to identify a mobile terminal that is associated with
the sorting destination of the article.
[0029]

For example, in a case where the sorting destination of
the article is the sorting destination 1, the first control section
12 searches the storage section 13 to acquire the time required
for the article to arrive at the sorting destination 1. The first
control section 12 then adds the required time to the current
time outputted from the RTC 14, to calculate the arrival time
at which the article is to arrive at the sorting destination 1.
Subsequently, the first control section 12 transmits the slip
number of the article and the arrival time at which the article
is to arrive at the sorting destination 1, to the mobile terminal
2-1 via the first wireless communication section 11.

[0030]

When the first control section 12 receives, from any one

of the mobile terminals 2-1 to 2-N, association information

indicating which one of the plurality of sorting destinations the



10

15

20

25

- 14 -
one mobile terminal is associated with, via the first wireless
communication section 11, the first control section 12 updates
the association information stored in the storage section 13.
[0031]

In a case where the first control section 12 transmits the
slip number of an article and an arrival time of the article to
any one of the mobile terminals 2-1 to 2-N via the first wireless
communication section 11 and then receives, from the one
mobile terminal, a response indicating that the article has been
received, the first control section 12 counts the activity record
of the operator corresponding to the mobile terminal and stores
the activity record in the storage section 13.

[0032]

When the first control section 12 receives information
related to a health condition of the operator from any one of
the mobile terminals 2-1 to 2-N via the first wireless
communication section 11, the first control section 12 stores
the health condition of the operator in the storage section 13.
The information related to the health condition of the operator
may be information related to an operating time of the operator.
[0033]

Each of the mobile terminals 2-1 to 2-N includes a
second wireless communication section 21, a second control
section 22, a touch panel 23, a display section 24, a sensor 25,

a buzzer 26, a vibrator 27, and an RTC 28. Note that the display
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section 24, the buzzer 26, and the vibrator 27 are collectively
referred to as a notification section. The notification section
only needs to be a member that enables notification to the
outside, and is not limited to these.

[0034]

The second wireless communication section 21 is a
section configured to wirelessly communicate with the control
device 1 and can use, for example, a wireless LAN, Wi-Fi
(registered trademark), Bluetooth (registered trademark),
mobile data communication network, or the like.

[0035]

The display section 24 is made up of, for example, a
liquid crystal display panel. The touch panel 23 is provided on
the display section 24 and functions as an input section that
inputs information in accordance with the contents displayed
on the display section 24.

[0036]

The sensor 25 has a function of acquiring vital data
related to a health condition of an operator using the
corresponding one of the mobile terminals 2-1 to 2-N and is
made up of, for example, a pulse sensor configured to measure
a pulse of the operator, an oxygen level sensor configured to
measure an oxygen level of the operator, or an acceleration
sensor configured to measure a movement amount of the

operator.
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The buzzer 26 has a function of, for example, carrying
out, to the operator, notification indicating that a sorting target
article has been fed onto the sorting line, notification
indicating that the article almost arrives at the sorting
destination thereof, and notification indicating that the article
has arrived at the sorting destination, with use of, for example,
a buzzing sound.

[0038]

The vibrator 27 has a function of, for example, carrying
out, to the operator, notification indicating that a sorting target
article has been fed onto the sorting line, notification
indicating that the article almost arrives at the sorting
destination thereof, and notification indicating that the article
has arrived at the sorting destination, through vibration.
[0039]

The RTC 28 tracks time and outputs at least the current
time to the second control section 22. In a case where the
second control section 22 receives the current time from the
control device 1 via the second wireless communication section
21, the second control section 22 sets the current time for the
RTC 28, thereby making it possible to synchronize the times of
the RTC 28 and the RTC 14 contained in the control device 1.

[0040]
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The second control section 22 displays a menu screen on
the display section 24 at activation of the mobile terminal 2,
and, through the touch panel 23, inputs the contents of
instruction that the operator has inputted by pressing the
touch panel 23.

[0041]

Fig. 3 is a view illustrating one example of a menu screen
displayed on the mobile terminal 2. As illustrated in Fig. 3, the
menu screen includes an area 241 displaying a chute number
(number corresponding to a sorting destination), a switching
button 242 for the chute number, an area 243 displaying the
current time, a synchronization button 244 for synchronization
with the time of the control device 1, and a transition button
245 to transition to an operation display screen.

[0042]

The area 241 displays information indicating which one
of the plurality of sorting destinations (chute numbers) the
mobile terminal 2 is associated with. The sorting destination
(chute number) associated with the mobile terminal 2 can be
changed by the operator pressing the switching button 242. In
a case where the operator has changed the sorting destination
(chute number) associated with the mobile terminal 2, the
second control section 22 transmits association information

indicating which one of the plurality of sorting destinations the
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mobile terminal 2 is associated with, to the control device 1 via
the second wireless communication section 21.

[0043]

The times of the control device 1 and the mobile terminal
2 are synchronized by the operator pressing the
synchronization button 244. When the second control section
22 detects that the synchronization button 244 on the touch
panel 23 has been pressed, the second control section 22
transmits a request for time synchronization to the control
device 1 via the second wireless communication section 21.
[0044]

When the control device 1 receives the request for time
synchronization from the mobile terminal 2, the first control
section 12 of the control device 1 transmits the current time
outputted from the RTC 14, to the mobile terminal 2 via the
first wireless communication section 11, thereby making it
possible to synchronize the times of the RTC 14 and the RTC
28 contained in the mobile terminal 2, as described above.
[0045]

When the operator has finished setting the mobile
terminal 2, the operator presses the transition button
(operation display screen) 245 to switch the contents displayed
on the display section 24 to the operation display screen, and
a sorting operation of the operator is started.

[0046]



10

15

20

25

- 19 -

Fig. 4 and Fig. 5 are each a view illustrating one example
of the operation display screen of a smartwatch, which is one
example of each of mobile terminals in accordance with an
embodiment of the present invention. As illustrated in Fig. 4,
the operation display screen displays a chute number
displaying area 246, a menu button 247, and a completion
button 248, and in a case where a sorting destination of an
article agrees with the chute number displayed on the mobile
terminal 2, the last four digits of the slip number and the time
that it takes for the article to arrive are additionally displayed.
In Fig. 4, it is shown that the last four digits of the slip number
are "1234" and it takes three seconds for the article to arrive.
[0047]

When the second control section 22 receives the slip
number of the article and the arrival time at which the article
is to arrive at the sorting destination, from the control device
1 via the second wireless communication section 21, the second
control section 22 compares the arrival time of the article and
the current time to calculate the time that it takes for the
article to arrive at the sorting destination thereof, and displays
the calculated time on the display section 24. In addition, the
second control section 22 displays, on the operation display
screen, the last four digits of the slip number provided to the
article.

[0048]
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When the operator presses the menu button 247, the
screen is switched to the menu screen illustrated in Fig. 3.
When the operator presses the completion button 248, the
second control section 22 detects that the completion button
248 has been pressed, and transmits a response notifying that
the operator has finished receiving the article, to the control
device 1 via the second wireless communication section 21.
[0049]

When the article is conveyed on the belt conveyor 400
and arrives at the sorting destination, it is shown that it takes
O second for the article to arrive, as illustrated in Fig. 5,
thereby showing indication to prompt the operator to receive
the article. When the operator receives the article, the operator
presses the completion button 248 to notify the control device
1 that the operator has received the article.

[0050]

<Processing flow of control device 1>

It is a flowchart for explaining a processing procedure of
the control device 1 in accordance with an embodiment of the
present invention. First, the first control section 12 of the
control device 1 reads an identification code provided to an
article with use of the reading device 3 (S11).

[0051]
The first control section 12 then searches the storage

section 13 to acquire the slip number of the article and the
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sorting destination of the article which correspond to the
identification code, and determines the sorting destination of
the article (S12). Subsequently, the first control section 12
searches the storage section 13 to acquire the time required for
the article to arrive at the sorting destination thereof and adds
the required time to the current time outputted from the RTC
14, to calculate an arrival time at which the article is to arrive
at the sorting destination (S13).

[0052]

After that, the first control section 12 transmits the
arrival time of the article and the slip number of the article to
a mobile terminal 2 that is associated with the sorting
destination (S14). The first control section 12 then determines
whether or not the mobile terminal 2 has made a response (S15).
When the mobile terminal 2 has not made a response (S15, No),
the process returns to the step S11 and subsequent processes
are repeated. Even if the operator fails to receive the sorting
target article, the process of reading the identification code
provided to the article and the subsequent processes are
carried out again.

[0053]

When the mobile terminal 2 has made a response (S15,
Yes), the first control section 12 counts the activity record of
the operator corresponding to the mobile terminal 2 and stores

the activity record in the storage section 13 (S16). Lastly, it is
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determined whether or not the process ends (S17). In a case
where the process does not end (S17, No), the process returns
to the step S11 and the subsequent processes are repeated. In
a case where the process ends (S17, Yes), the process ends
accordingly.

[0054]

<Processing flow of mobile terminal 2>

First, the second control section 22 of a mobile terminal
2 receives an arrival time of an article and the slip number of
the article from the control device 1 via the second wireless
communication section 21 (S21). The second control section 22
then compares the arrival time of the article and the current
time to calculate the time that it takes for the article to arrive
at the sorting destination thereof, and displays the calculated
time on the display section 24 while displaying the last four
digits of the slip number of the article (S22).

[0055]

Subsequently, the second control section 22 determines
whether or not the time that it takes for the article to arrive is
0 (S23). When the time that it takes for the article to arrive is
not O (S23, No), the process of the step S22 is repeated.
[0056]

When the time that it takes for the article to arrive is O,
(S23, Yes) the second control section 22 determines whether or

not the completion button 248 has been pressed (S24). When
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the completion button 248 has not been pressed (S24, No), the
second control section 22 determines that the operator has not
received the sorting target article, and the process returns to
the step S21 and subsequent processes are repeated.
[0057]

When the completion button 248 has been pressed (S24,
Yes), the second control section 22 transmits a response to the
control device 1 via the second wireless communication section
21 (S25). Lastly, it is determined whether or not the process
ends (S26). In a case where the process does not end (S26, No),
the process returns to the step S21 and subsequent processes
are repeated. In a case where the process ends (S26, Yes), the
process ends accordingly.
[0058]

<Variations>

Note that it is also possible that the first control section
12 of the control device 1 causes the first wireless
communication section 11 to transmit an arrival time at which
an article is to arrive at the sorting destination thereof, and
the second control section 22 of the mobile terminal 2 causes
the display section 24 to display the arrival time of the article
which has been received by the second wireless communication
section 21 as it is.

[0059]
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In addition, it is also possible that the first control
section 12 of the control device 1 generates an arrival time at
which an article is to arrive at the sorting destination thereof,
compares the arrival time and the current time, and causes the
first wireless communication section 11 to sequentially
transmit the time that it takes for the article to arrive at the
sorting destination thereof, and the second control section 22
of the mobile terminal 2 causes the display section 24 to
sequentially display the time that it takes for the article to
arrive at the sorting destination.
[0060]

<Effects of sorting system 100>

As described above, according to the sorting system 100
in accordance with the present embodiment, the second control
section 22 of each mobile terminal 2 causes the notification
section thereof to notify an arrival timing at which an article is
to arrive at the sorting destination thereof, on the basis of
information on reception of the article which has been received
by the second wireless communication section 21. This enables
an operator to recognize arrival of a sorting target article, even
while the operator is away from an operation area.
[0061]

The second control section 22 of each mobile terminal 2
compares an arrival time and the current time and causes the

display section 24 to sequentially display the time that it takes
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for an article to arrive at the sorting destination thereof. This
enables an operator to easily know a timing at which the article
arrives.

[0062]

The second control section 22 of each mobile terminal 2
causes the display section 24 to display the arrival time
received by the second wireless communication section 21. This
enables an operator to easily know a timing at which an article
arrives by comparing the arrival time displayed on the display
section 24 and the current time.

[0063]

The first control section 12 of the control device 1
generates an arrival time at which an article is to arrive at the
sorting destination, compares the arrival time and the current
time, and causes the first wireless communication section 11
to sequentially transmit the time that it takes for the article to
arrive at the sorting destination thereof. This eliminates the
need for the mobile terminal 2 to calculate the time that it takes
for the article to arrive at the sorting destination thereof.
[0064]

When the first control section 12 of the control device 1
receives a response via the first wireless communication
section 11, the first control section 12 counts the activity

record of the operator corresponding to a mobile terminal 2 that
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has transmitted the response. This enables collective
management of activity records of the operators.

[0065]

When association information is inputted into the second
control section 22 of a mobile terminal 2 through the touch
panel 23, the second control section 22 causes the second
wireless communication section 21 to transmit the association
information. When the association information is received by
the first control section 12 of the control device 1 via the first
wireless communication section 11, the first control section 12
updates the association information stored in the storage
section 13. This enables collective management of which of the
plurality of mobile terminals are associated with which of the
plurality of sorting destinations.

[0066]

The second control section 22 of each mobile terminal 2
causes the second wireless communication section 21 to
transmit information related to a health condition of the
operator which has been acquired by the sensor 25. This
enables the control device 1 to collectively manage information
related to health conditions of the operators.

[0067]
<Software Implementation Example>
The control blocks (in particular, the first control section

12 and the second control sections 22) of the control device 1
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and the mobile terminals 2 may be implemented by a logic
circuit (hardware) provided in an integrated circuit (IC chip) or
the like or can be alternatively implemented by software.
[0068]

In the latter case, the first control section 12 and the
second control sections 22 each include a computer that
executes instructions of a program that 1is software
implementing the foregoing functions. The computer, for
example, includes at least one processor and at least one
computer-readable storage medium storing the program. An
object of the present invention can be achieved by the processor
of the computer reading and executing the program stored in
the storage medium. Examples of the processor can encompass
a central processing unit (CPU). Examples of the storage
medium can encompass a "non-transitory tangible medium"
such as a read only memory (ROM), a tape, a disk, a card, a
semiconductor memory, and a programmable logic circuit. The
computer may further include a random access memory (RAM)
or the like in which the program is loaded. Further, the
program may be supplied to the computer via any transmission
medium (such as a communication network and a broadcast
wave) which allows the program to be transmitted. Note that an
aspect of the present invention can also be achieved in the form

of a computer data signal in which the program is embodied via
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electronic transmission and which is embedded in a carrier
wave.
[0069]

Aspects of the present invention can also be expressed
as follows:

A sorting system in accordance with Aspect 1 of the
present invention is a sorting system which is used in a sorting
line for conveying an article and which includes a reading
device configured to read identification information provided to
the article, a control device, and a plurality of mobile terminals,

the control device including:

a storage section storing association information
indicating which of the plurality of mobile terminals are
associated with which of a plurality of sorting destinations
each of which is a place in which the article is to be received;

a first wireless communication section configured
to wirelessly communicate with the plurality of mobile
terminals; and

a first control section configured to determine a
sorting destination on the basis of the identification
information that has been read by the reading device and to
cause the first wireless communication section to transmit
information on reception of the article to a mobile terminal that
is associated with the determined sorting destination,

each of the plurality of mobile terminals including:
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a second wireless communication section
configured to wirelessly communicate with the control device;
a notification section configured to carry out
notification to an outside; and
a second control section configured to cause the
notification section to notify an arrival timing at which the
article is to arrive at the determined sorting destination, on the
basis of the information on the reception of the article, the
information having been received by the second wireless
communication section.
[0070]

The above configuration enables an operator to recognize
arrival of a sorting target article, even while the operator is
away from an operation area.

[0071]

A sorting system in accordance with Aspect 2 of the
present invention is the sorting system in accordance with
Aspect 1 that is configured such that:

the notification section is a display section;

the first control section causes the first wireless
communication section to transmit, as the information on the
reception of the article, an arrival time at which the article is
to arrive at the determined sorting destination; and

the second control section compares the arrival time and

a current time and causes the display section to sequentially
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display time that it takes for the article to arrive at the
determined sorting destination.

[0072]

The above configuration enables an operator to easily
know a timing at which the article arrives.
[0073]

A sorting system in accordance with Aspect 3 of the
present invention is the sorting system in accordance with
Aspect 1 that is configured such that:

the notification section is a display section;

the first control section causes the first wireless
communication section to transmit, as the information on the
reception of the article, an arrival time at which the article is
to arrive at the determined sorting destination; and

the second control section causes the display section to
display the arrival time which has been received by the second
wireless communication section.

[0074]

The above configuration enables an operator to easily
know a timing at which an article arrives by comparing the
arrival time displayed on the display section and the current
time.

[0075]
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A sorting system in accordance with Aspect 4 of the
present invention is the sorting system in accordance with
Aspect 1 that is configured such that:

the notification section is a display section;

the first control section generates an arrival time at
which the article is to arrive at the determined sorting
destination, compares the arrival time and a current time, and
causes the first wireless communication section to sequentially
transmit, as the information on the reception of the article,
time that it takes for the article to arrive at the determined
sorting destination; and

the second control section causes the display section to
sequentially display the time that it takes for the article to
arrive at the determined sorting destination.

[0076]

The above configuration eliminates the need for each
mobile terminal to calculate the time that it takes for the article
to arrive at the sorting destination thereof.

[0077]

A sorting system in accordance with Aspect 5 of the
present invention is the sorting system in accordance with
Aspect 1 that is configured such that:

the notification section is a buzzer; and
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the second control section causes the buzzer to carry out

notification at the arrival timing at which the article is to arrive

at the determined sorting destination.

[0078]

A sorting system in accordance with Aspect 6 of the
present invention is the sorting system in accordance with
Aspect 1 that is configured such that:

the notification section is a vibrator; and

the second control section causes the vibrator to vibrate
at the arrival timing at which the article is to arrive at the
determined sorting destination.

[0079]

A sorting system in accordance with Aspect 7 of the
present invention is the sorting system in accordance with any
one of Aspects 1 to 6 that is configured such that:

each of the plurality of mobile terminals further includes
an input section configured to input completion of reception of
the article;

when the completion of the reception of the article is
inputted into the second control section by the input section,
the second control section causes the second wireless
communication section to transmit a response; and

when the first control section receives the response via

the first wireless communication section, the first control
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section counts an activity record of an operator corresponding
to a mobile terminal that has transmitted the response.

[0080]

The above configuration enables the control device to
collectively manage information on activity records of the
operators.

[0081]

A sorting system in accordance with Aspect 8 of the
present invention is the sorting system in accordance with any
one of Aspects 1 to 7 that is configured such that:

each of the plurality of mobile terminals further includes
an input section configured to input association information
indicating which one of the plurality of sorting destinations the
mobile terminal itself is associated with;

when the association information is inputted into the
second control section by the input section, the second control
section causes the second wireless communication section to
transmit the association information; and

when the first control section receives the association
information via the first wireless communication section, the
first control section updates the association information stored
in the storage section.

[0082]
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The above configuration enables collective management

of which of the plurality of mobile terminals are associated with

which of the plurality of sorting destinations.

[0083]

A sorting system in accordance with Aspect 9 of the
present invention is the sorting system in accordance with any
one of Aspects 1 to 8 that is configured such that:

each of the plurality of mobile terminals further includes
a sensor configured to acquire information related to a health
condition of an operator using the mobile terminal itself; and

the second control section causes the second wireless
communication section to transmit the information related to
the health condition of the operator, the information having
been acquired by the sensor.

[0084]

The above configuration enables the control device to
collectively manage information related to health conditions of
the operators.

[0085]

A sorting system in accordance with Aspect 10 of the
present invention is the sorting system in accordance with any
one of Aspects 1 to 9 that is configured such that

each of the plurality of mobile terminals is a wearable
device.

[0086)]
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A sorting system in accordance with Aspect 11 of the
present invention is the sorting system in accordance with
Aspect 10 that is configured such that

each of the plurality of mobile terminals is a smartwatch.
[0087]

A sorting method in accordance with Aspect 12 of the
present invention is a sorting method in a system which is used
in a sorting line for conveying an article and which includes a
reading device configured to read identification information
provided to the article conveyed, a control device, and a
plurality of mobile terminals,

each of the plurality of mobile terminals being able to be
associated with any one of plurality of sorting destinations
each of which is a place in which the article is to be received,

the method including the steps of:

determining, by the control device, a sorting
destination on the basis of the identification information that
has been read by the reading device;

transmitting, by the control device, information on
reception of the article to a mobile terminal that is associated
with the determined sorting destination; and

notifying, by the mobile terminal, an outside of an
arrival timing at which the article is to arrive at the determined

sorting destination, on the basis of the information on the
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reception of the article, the information having been received
by the mobile terminal.

[0088]

The above configuration enables an operator to recognize
arrival of a sorting target article, even while the operator is
away from an operation area.

[0089]

[Additional Remarks]

The present invention is not limited to the embodiments,
but can be altered by a skilled person in the art within the
scope of the claims. The present invention also encompasses,
in its technical scope, any embodiment derived by combining

technical means disclosed in differing embodiments.

Reference Signs List

[0090]

1 Control device

2,2-1to 2- N Mobile terminal

3 Reading device

11 First wireless communication section
12 First control section

13 Storage section

14, 28 RTC

21 Second wireless communication section

22 Second control section



23

24

25

26

27

100

Touch panel
Display section
Sensor

Buzzer
Vibrator

Sorting system

- 37 -
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Claims

[Claim 1]

A sorting system which is used in a sorting line for
conveying an article and which includes a reading device
configured to read identification information provided to the
article, a control device, and a plurality of mobile terminals,

the control device comprising:

a storage section storing association information
indicating which of the plurality of mobile terminals are
associated with which of a plurality of sorting destinations
each of which is a place in which the article is to be received;

a first wireless communication section configured
to wirelessly communicate with the plurality of mobile
terminals; and

a first control section configured to determine a
sorting destination on the basis of the identification
information that has been read by the reading device and to
cause the first wireless communication section to transmit
information on reception of the article to a mobile terminal that
is associated with the determined sorting destination,

each of the plurality of mobile terminals comprising:

a second wireless communication section
configured to wirelessly communicate with the control device;

a notification section configured to carry out

notification to an outside; and
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a second control section configured to cause the
notification section to notify an arrival timing at which the
article is to arrive at the determined sorting destination, on the
basis of the information on the reception of the article, the
information having been received by the second wireless

communication section.

[Claim 2]

The sorting system according to claim 1, wherein:

the notification section is a display section;

the first control section causes the first wireless
communication section to transmit, as the information on the
reception of the article, an arrival time at which the article is
to arrive at the determined sorting destination; and

the second control section compares the arrival time and
a current time and causes the display section to sequentially
display time that it takes for the article to arrive at the

determined sorting destination.

[Claim 3]

The sorting system according to claim 1, wherein:

the notification section is a display section;

the first control section causes the first wireless

communication section to transmit, as the information on the
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reception of the article, an arrival time at which the article is
to arrive at the determined sorting destination; and

the second control section causes the display section to
display the arrival time which has been received by the second

wireless communication section.

[Claim 4]

The sorting system according to claim 1, wherein:

the notification section is a display section;

the first control section generates an arrival time at
which the article is to arrive at the determined sorting
destination, compares the arrival time and a current time, and
causes the first wireless communication section to sequentially
transmit, as the information on the reception of the article,
time that it takes for the article to arrive at the determined
sorting destination; and

the second control section causes the display section to
sequentially display the time that it takes for the article to

arrive at the determined sorting destination.

[Claim 5]
The sorting system according to claim 1, wherein:

the notification section is a buzzer; and
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the second control section causes the buzzer to carry out
notification at the arrival timing at which the article is to arrive

at the determined sorting destination.

[Claim 6]

The sorting system according to claim 1, wherein:

the notification section is a vibrator; and

the second control section causes the vibrator to vibrate
at the arrival timing at which the article is to arrive at the

determined sorting destination.

[Claim 7]

The sorting system according to claim 1, wherein:

each of the plurality of mobile terminals further
comprises an input section configured to input completion of
reception of the article;

when the completion of the reception of the article is
inputted into the second control section by the input section,
the second control section causes the second wireless
communication section to transmit a response; and

when the first control section receives the response via
the first wireless communication section, the first control
section counts an activity record of an operator corresponding

to a mobile terminal that has transmitted the response.
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[Claim 8]

The sorting system according to claim 1, wherein:

each of the plurality of mobile terminals further
comprises an input section configured to input association
information indicating which one of the plurality of sorting
destinations the mobile terminal itself is associated with;

when the association information is inputted into the
second control section by the input section, the second control
section causes the second wireless communication section to
transmit the association information; and

when the first control section receives the association
information via the first wireless communication section, the
first control section updates the association information stored

in the storage section.

[Claim 9]

The sorting system according to claim 1, wherein;

each of the plurality of mobile terminals further
comprises a sensor configured to acquire information related
to a health condition of an operator using the mobile terminal
itself; and

the second control section causes the second wireless
communication section to transmit the information related to
the health condition of the operator, the information having

been acquired by the sensor.



10

15

20

- 43 -

[Claim 10]
The sorting system according to any one of claims 1 to 9,
wherein each of the plurality of mobile terminals is a wearable

device.

[Claim 11]
The sorting system according to claim 10, wherein each

of the plurality of mobile terminals is a smartwatch.

[Claim 12]

A sorting method in a system which is used in a sorting
line for conveying an article and which includes a reading
device configured to read identification information provided to
the article conveyed, a control device, and a plurality of mobile
terminals,

each of the plurality of mobile terminals being able to be
associated with any one of plurality of sorting destinations
each of which is a place in which the article is to be received,

the method comprising the steps of:

determining, by the control device, a sorting
destination on the basis of the identification information that

has been read by the reading device;
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transmitting, by the control device, information on
reception of the article to a mobile terminal that is associated
with the determined sorting destination; and

notifying, by the mobile terminal, an outside of an
arrival timing at which the article is to arrive at the determined
sorting destination, on the basis of the information on the
reception of the article, the information having been received

by the mobile terminal.



