DESCRIPTION
TITLE OF INVENTION:
RESOURCE RECOVERY SYSTEM, SERVER APPARATUS, RESOURCE
RECOVERY APPARATUS, AND METHOD

TECHNICAL FIELD
[0001] The present invention relates to a resource recovery system, a server apparatus,

a resource recovery apparatus, and a method.

BACKGROUND OF INVENTION

[0002] A known technique for managing articles such as a commercial product uses an
electronic tag attached to the articles.

[0003] Patent Literature 1 describes a method for, in a resource recovery apparatus (a
so-called trash bin) that recovers a waste being discarded articles by a person discarding
waste (or a consumer), detecting an electronic tag included in the articles and invalidating
the detected electronic tag to make data stored in the electronic tag unreadable.

[0004] According to the method described in Patent Literature 1, invalidating the
electronic tag attached to the waste may protect the privacy of a person discarding the

waste.

CITATION LIST

PATENT LITERATURE

[0005] Patent Literature 1: Japanese Patent Application Publication (Translation of PCT
Application) No. 2009-516262

SUMMARY

[0006] In a first aspect, a resource recovery system is a system for recovering articles to
be recycled as a resource. The resource recovery system includes a plurality of resource
recovery apparatuses that recovers the discarded articles by a person discarding waste and
a server apparatus managing the plurality of resource recovery apparatuses. The server
apparatus generates suggestion information including information indicating a suggestion
for a location of a target resource recovery apparatus, based on a utilization result of each
of the plurality of resource recovery apparatuses and a location of each of the plurality of
resource recovery apparatuses. The target resource recovery apparatus is a resource
recovery apparatus to be newly placed and/or a resource recovery apparatus that has been

located and of which location is to be changed.



[0007] In asecond aspect, a server apparatus is an apparatus used in a resource recovery
system for recovering articles to be recycled as a resource. The server apparatus includes
a communicator configured to communicate with a plurality of resource recovery
apparatuses that recovers the discarded articles by a person discarding waste, and a
processing unit configured to generate suggestion information including information
indicating a suggestion for a location of a target resource recovery apparatus, based on a
utilization result of each of the plurality of resource recovery apparatuses and a location
of each of the plurality of resource recovery apparatuses. The target resource recovery
apparatus is a resource recovery apparatus to be newly placed and/or a resource recovery
apparatus that has been already placed and of which location will be changed.

[0008] In a third aspect, a resource recovery apparatus is an apparatus, in a resource
recovery system for recovering articles to be recycled as a resource, to recover the
discarded articles by a person discarding waste. The resource recovery apparatus includes
a measurer configured to generate measurement information for a server apparatus to
specify a utilization result of the resource recovery apparatus, a positioner configured to
generate location information indicating a location of the resource recovery apparatus,
and a communicator configured to transmit, to the server apparatus, the measurement
information and the location information in association with each other.

[0009] In a fourth aspect, a method is performed by a resource recovery system for
recovering articles to be recycled as a resource. The method includes communicating with
a plurality of resource recovery apparatuses that recover the discarded articles by a person
discarding waste, generating suggestion information including information indicating a
suggestion for a location of a target resource recovery apparatus, based on a utilization
result of each of the plurality of resource recovery apparatuses and a location of each of
the plurality of resource recovery apparatuses. The target resource recovery apparatus is
a resource recovery apparatus to be newly placed and/or a resource recovery apparatus
that has been already placed and of which location will be changed.

[0010] In a fifth aspect, a resource recovery system is a system for recovering articles
to be recycled as a resource. The resource recovery system includes a resource recovery
apparatus configured to recover discarded articles, a terminal apparatus owned by a
consumer, and a server apparatus configured to communicate with the resource recovery
apparatus and the terminal apparatus. The resource recovery apparatus transmits a first
message including measurement information for specifying the remaining capacity of the
resource recovery apparatus to the server apparatus. The server apparatus executes

notification processing to notify the consumer of information indicating a location of the



resource recovery apparatus including a predetermined remaining capacity, based on the
first message.

[0011] In asixthaspect, a server apparatus is an apparatus, in a resource recovery system
for recovering articles to be recycled as a resource, to communicate with a resource
recovery apparatus recovering discarded articles and a terminal apparatus owned by a
consumer. The server apparatus includes a communicator configured to receive a first
message including measurement information to specify a remaining capacity of the
resource recovery apparatus and a processing unit configured to execute notification
processing to notify the consumer of information indicating a location of the resource
recovery apparatus including a predetermined remaining capacity, based on the first
message.

[0012] In a seventh aspect, a terminal apparatus is an apparatus owned by a consumer,
in a resource recovery system for recovering articles to be recycled as a resource. The
terminal apparatus includes a communicator configured to receive, from a server
apparatus managing a resource recovery apparatus that recovers discarded articles, a
message including information indicating a location of the resource recovery apparatus
including a predetermined remaining capacity, and a controller configured to notify the
consumer of the location of the resource recovery apparatus including the predetermined
remaining capacity, based on the message.

[0013] In an eighth aspect, in a resource recovery system for recovering articles to be
recycled as a resource, a program includes causing a terminal apparatus owned by a
consumer to execute processing to receive, from a server apparatus managing a resource
recovery apparatus that recovers discarded articles, a message including information
indicating a location of the resource recovery apparatus including a predetermined
remaining capacity and processing to notify the consumer of the location of the resource
recovery apparatus including the predetermined remaining capacity, based on the

message.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a diagram illustrating a configuration of a resource recovery system
according to a first embodiment.

FIG. 2 is a diagram illustrating a configuration example of a resource recovery apparatus
according to the first embodiment.

FIG. 3 is a diagram illustrating a configuration example of a measurement information

message according to the first embodiment.



FIG. 4 is a diagram illustrating a configuration example of a server apparatus according
to the first embodiment.

FIG. 5 is a diagram illustrating a configuration example of measurement history
information according to the first embodiment.

FIG. 6 is a diagram illustrating a configuration example of reference information
according to the first embodiment.

FIG. 7 is a diagram illustrating an example of a method of specifying a region X according
to the first embodiment.

FIG. 8 is a diagram illustrating an exemplary operation of the resource recovery system
according to the first embodiment.

FIG. 9 is a diagram indicating a variation of the reference information according to the
first embodiment.

FIG. 10 is a diagram illustrating a variation of the server apparatus according to the first
embodiment.

FIG. 11 is a diagram illustrating a configuration example of event information according
to the first embodiment.

FIG. 12 is a diagram illustrating a configuration of a resource recovery system according
to a second embodiment.

FIG. 13 is a diagram illustrating a configuration example of a measurement information
message according to the second embodiment.

FIG. 14 is a diagram illustrating a configuration example of a terminal apparatus
according to the second embodiment.

FIG. 15 is a diagram illustrating a configuration example of a location information
message according to an embodiment.

FIG. 16 is a diagram illustrating a configuration example of a guide information message
according to the second embodiment.

FIG. 17 is a diagram illustrating a screen display example in the terminal apparatus
according to the second embodiment.

FIG. 18 is a diagram illustrating a configuration example of a server apparatus according
to the second embodiment.

FIG. 19 is a diagram illustrating an entire operation example of the resource recovery
system according to the second embodiment.

FIG. 20 is a diagram illustrating a configuration of a server apparatus according to a
variation of the second embodiment.

FIG. 21 is a diagram illustrating a configuration of a guide information message according

to the variation of the second embodiment.



FIG. 22 is a diagram illustrating a screen display in a display according to the variation
of the second embodiment.

FIG. 23 is a diagram illustrating a configuration of a measurement information message
according to the variation of the second embodiment.

FIG. 24 is a diagram illustrating an entire operation of a resource recovery system
according to the variation of the second embodiment.

FIG. 25 is a diagram illustrating a configuration of a resource recovery system according

to another embodiment of the second embodiment.

DESCRIPTION OF EMBODIMENTS

[0015] Invalidating an electronic tag included in a waste is not preferable from the
perspective of data utilization. Collecting and analyzing data concerning the waste could
create new value.

[0016] An object of the present disclosure is creating new value by utilizing data
concerning discarded articles by a person discarding waste (or a consumer).

[0017] First and second embodiments will be described with reference to the drawings.
In the description of the drawings, the same or similar parts are denoted by the same or
similar reference signs.

[0018] Overview of First Embodiment

When an event is held, for example, a large amount of wastes may be generated at a venue
or in a surrounding urban area. In such a case, if enough resource recovery apparatuses
are not placed in a geographical region where a large amount of wastes are generated, the
resource recovery apparatuses will not be able to collect the large amount of wastes, and
a large amount of personnel will need to be allocated to collect the wastes.

[0019] In view of such a problem, in a first embodiment, a resource recovery system
can appropriately determine a location of a resource recovery apparatus.

[0020] In the first embodiment, the resource recovery system is a system for recovering
articles to be recycled as a resource. The resource recovery system includes a plurality of
resource recovery apparatuses that recovers the discarded articles by a person discarding
waste and a server apparatus managing the plurality of resource recovery apparatuses.
The server apparatus generates suggestion information including information indicating
a suggestion for a location of a target resource recovery apparatus, based on a utilization
result of each of the plurality of resource recovery apparatuses and a location of each of
the plurality of resource recovery apparatuses. The target resource recovery apparatus is
a resource recovery apparatus to be newly placed and/or a resource recovery apparatus

that has been already placed and of which location will be changed. Note that the person



discarding waste includes a consumer. The following will mainly describe an example in
which the person discarding waste is a consumer.

[0021] As described above, in the resource recovery system according to the first
embodiment, the location of each resource recovery apparatus can be appropriately
determined by generating the suggestion information including the information indicating
the suggestion for the location of the target resource recovery apparatus, based on the
utilization result and the location of each of the plurality of resource recovery apparatuses.
[0022] First Embodiment

Configuration Example of Resource Recovery System

First, a configuration example of the resource recovery system according to the first
embodiment will be described. The resource recovery system is a system for recovering
articles to be recycled as a resource. Here, the articles may be any article so long as it can
be recycled as a resource, and, for example, includes a product and/or a container
packaging of the product. FIG. 1 is a diagram illustrating a configuration of a resource
recovery system 1 according to the first embodiment.

[0023] As illustrated in FIG. 1, the resource recovery system 1 includes a plurality of
resource recovery apparatuses 100a, 100b, and 100c, a server apparatus 200, and a
communication apparatus 300. The resource recovery apparatuses 100a, 100b, and 100c
are hereinafter simply referred to as the resource recovery apparatus(es) 100 unless
otherwise distinguished.

[0024] The resource recovery apparatuses 100, the server apparatus 200, and the
communication apparatus 300 are connected to a network 10. The network 10 includes at
least one selected from the group consisting of a Local Area Network (LAN), a Wide
Area Network (WAN), and the Internet.

[0025] An article 50 may be a product, for example, a food or a drink. Hereinafter, an
example in which the article 50 is a product will be described. The article 50 includes a
container packaging 51 with an electronic tag 52. The electronic tag 52 may be attached
to a product body except for the container packaging 51. At least a product identifier for
identifying the article 50 is written in the electronic tag 52. The product identifier is
assumed to be an individual identifier of the article 50, but the product identifier may be
a product name of the article 50, or may be a set of an individual identifier and a product
name.

[0026] The electronic tag 52 is a passive, active, or semi-active electronic tag 52. In the
following example, a passive electronic tag 52 is mainly used. The passive electronic tag
52 can generate electricity by receiving a radio wave and generate drive power, and thus,

needs no battery.



[0027] The resource recovery apparatus 100 is an apparatus that recovers a waste that is
discarded articles by a consumer. The waste is, for example, the container packaging 51
of the article 50. The resource recovery apparatus 100 is a trash bin having a
communication function, and may be referred to as a smart trash bin. The resource
recovery apparatus 100 may be provided indoors (for example, inside a house of the
consumer or inside a shop), or outdoors (around a shop or on a road).

[0028] The resource recovery apparatus 100 may be a trash bin that is moved by a
worker and temporarily placed at an event venue or the like. The resource recovery
apparatus 100 may be a self-propelled trash bin operated by remote control.

[0029] The resource recovery apparatus 100 may be an apparatus attached to an existing
trash bin, or an apparatus configuring a part of the trash bin. Types of wastes to be
recovered (that is garbage sorting types) may be configured for the resource recovery
apparatus 100.

[0030] The resource recovery apparatus 100 includes a measurer 101. The measurer 101
measures a waste amount that is an amount of wastes accumulated by the resource
recovery apparatus 100 or a remaining capacity of the resource recovery apparatus 100,
and transmits measurement information including information indicating a result of the
measurement to the server apparatus 200. The waste amount may be at least one selected
from the group consisting of a weight of the wastes accumulated in the resource recovery
apparatus 100, the number of times a waste is put into the resource recovery apparatus
100, and a time period of putting a waste into the resource recovery apparatus 100. The
measurement information may include information indicating the number of times an
opening/closing 110 provided to the resource recovery apparatus 100 is opened (the
number of times a waste is put into) (see FIG. 2) and/or information indicating a length
of a time period when the opening/closing 110 is open (the time period when a waste is
put into).

[0031] The server apparatus 200 is an apparatus managing the plurality of resource
recovery apparatuses 100. The server apparatus 200 communicates with the resource
recovery apparatuses 100 and the communication apparatus 300 via the network 10. The
server apparatus 200 specifies a utilization result of each resource recovery apparatus 100,
based on the measurement information received from each resource recovery apparatus
100. The utilization result refers to the extent to which the resource recovery apparatus
100 is utilized, and for example, a waste amount per unit time can be used as the
utilization result.

[0032] The server apparatus 200 specifies a location of each resource recovery

apparatus 100. The location of each resource recovery apparatus 100 may be registered



in the server apparatus 200 in advance. In this case, the server apparatus 200 references
information of the registered location to specify the location of each resource recovery
apparatus 100.

[0033] The server apparatus 200 may receive the location information from each
resource recovery apparatus 100 to specify the location of each resource recovery
apparatus 100. For example, the resource recovery apparatus 100 has a positioning
function, generates location information indicating a location of the resource recovery
apparatus 100 itself by the positioning function, and transmits the generated location
information in association with the measurement information to the server apparatus 200.
As a result, the server apparatus 200 can specify the location of each resource recovery
apparatus 100 even when the resource recovery apparatus 100 moves.

[0034] The server apparatus 200 generates suggestion information including information
indicating a suggestion for a location of a target resource recovery apparatus, based on
the utilization result of each resource recovery apparatus 100 and the location of each
resource recovery apparatus 100. Here, the target resource recovery apparatus is the
resource recovery apparatus 100 to be newly placed and/or the resource recovery
apparatus 100 that has been already placed and of which location will be changed. This
makes it possible to appropriately determine the location of the resource recovery
apparatus 100.

[0035] For example, the server apparatus 200 may determine a geographical region
where the waste amount per unit time exceeds a prescribed amount (hereinafter, referred
to as a "region X"), based on the utilization result and location of each of the plurality of
resource recovery apparatuses 100. The server apparatus 200 generates the suggestion
information including information suggesting a position in the determined region X as
the location of the target resource recovery apparatus. This makes it possible to place the
appropriate number of resource recovery apparatuses 100 at a geographical region where
a large amount of wastes is generated.

[0036] The server apparatus 200 may generate the suggestion information including
information suggesting changing the location of the resource recovery apparatus 100 that
has been already placed outside the region X, of the plurality of resource recovery
apparatuses 100, to a position inside the region X. This makes it possible to move a
resource recovery apparatus 100 with a low usage frequency to the region X, and thus,
increase the usage frequency of the resource recovery apparatus 100.

[0037] The server apparatus 200 may generate the suggestion information further
including information suggesting the storage capacity of the target resource recovery

apparatus to store wastes. The storage capacity refers to a size (volume) of a storage space



103. For example, the server apparatus 200 determines the storage capacity recommended
as the storage capacity of the resource recovery apparatus 100 to be newly placed and
includes information indicating the determined storage capacity in the suggestion
information.

[0038] The server apparatus 200 may generate the suggestion information further
including information suggesting a garbage sorting type indicating types of articles to be
recovered by the target resource recovery apparatus, based on types of the articles
recovered by each resource recovery apparatus 100. This makes it possible to
appropriately determine the garbage sorting type configured for the target resource
recovery apparatus.

[0039] Here, the type of article recovered by each resource recovery apparatus 100 may
be specified depending on the garbage sorting type configured in the resource recovery
apparatus 100. The type of article recovered by each resource recovery apparatus 100
may be specified based on a result of the specification in each resource recovery apparatus
100. For example, each resource recovery apparatus 100, which includes a waste specifier
130 for specifying a waste (see FIG. 2), notifies the server apparatus 200 of the result of
the specification by the waste specifier 130. The server apparatus 200 specifies the type
of waste to be recovered by each resource recovery apparatus 100, based on the result of
the specification by the waste specifier 130.

[0040] The server apparatus 200 transmits the generated suggestion information to the
communication apparatus 300. The server apparatus 200 may transmit the suggestion
information to the communication apparatus 300 in response to a request from the
communication apparatus 300. The communication apparatus 300 is a server or
communication terminal belonging to a prescribed business operator. The prescribed
business operator is a business operator to place the target resource recovery apparatus,
or a business operator to change the location of the target resource recovery apparatus.
These business operators may be the same entity.

[0041] Configuration Example of Resource Recovery Apparatus

A configuration example of the resource recovery apparatus 100 will be described. FIG.
2 is a diagram illustrating a configuration example of the resource recovery apparatus
100. In FIG. 2, dashed lines illustrate components that are optional.

[0042] As illustrated in FIG. 2, the resource recovery apparatus 100 includes, besides
the measurer 101 described above, an opening 102, the storage space 103, an
opening/closing 110, a consumer specifier 120, the waste specifier (article specifier) 130,

a communicator 140, a positioner 150, a power supply 160, and a controller 170.



[0043] The opening 102 is an opening provided between a front surface or a lateral
surface of the resource recovery apparatus 100 and the storage space 103. A waste is put
into the storage space 103 via the opening 102.

[0044] The storage space 103 is a space to store a waste. The storage space 103 may be
provided with a replaceable container or trash bag.

[0045] The opening/closing 110 is provided to the opening 102 to open and close the
opening 102 under control of the controller 170. The opening/closing 110 includes a lid
(shutter) covering the opening 102 and an actuator opening and closing the lid. A state
where the lid of the opening/closing 110 is open is referred to as an open state and a state
where the lid is closed is referred to as a closed state.

[0046] The consumer specifier 120 specifies a consumer discarding a waste in the
resource recovery apparatus 100 (that is, performs personal authentication), and outputs
a consumer identifier indicating a result of the specification to the controller 170. The
consumer specifier 120 may include a camera capturing an image of a consumer to
specify the consumer by using a result of the capture. The consumer specifier 120 may
include a bar code reader reading a bar code (or a two-dimensional code) from a ticket or
mobile terminal owned by a consumer to specify the consumer by using a result of the
reading. The consumer specifier 120 may include a wireless communicator that performs
Near Field Communication (NFC) wireless communication with an IC card or mobile
terminal owned by a consumer to specify the consumer using a result of the
communication.

[0047] The waste specifier 130 specifies a waste (article 50) discarded by a consumer
and outputs a product identifier indicating a result of the specification to the controller
170. The waste specifier 130 may include a tag reader reading a product identifier from
the electronic tag 52 included in a waste to specify the article 50 using a result of the
reading. The waste specifier 130 may include a camera capturing an image of a waste to
determine the article 50 by use of a result of the capture. The waste specifier 130 may
include a bar code reader reading a bar code (or a two-dimensional code) attached to a
waste to specify the article 50 using a result of the reading. Hereinafter, a configuration
in which the waste specifier 130 includes a tag reader will be mainly described.

[0048] The waste specifier 130 may not perform a read operation while the opening 102
is in the closed state but may perform the read operation while the opening 102 is in the
open state. The read operation includes an operation to transmit a radio wave from the tag
reader. Not performing the read operation while the opening 102 is in the closed state can
reduce an amount of power consumption of the resource recovery apparatus 100. The

waste specifier 130 may periodically perform an operation to collectively read product
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identifiers from the electronic tags 52 of the wastes accumulated in the storage space 103.
When the number of product identifiers at this reading is increased compared to the
previous reading, the controller 170 may recognize the increased product identifiers to be
product identifiers of wastes newly discarded.

[0049] Note that the consumer specifier 120 and the waste specifier 130 may share at
least a part of their functions. The consumer specifier 120 may specify the consumer in
collaboration with the server apparatus 200. The waste specifier 130 may specify the
product in collaboration with the server apparatus 200.

[0050] The measurer 101 measures a waste amount or a remaining capacity in the
storage space 103 under control of the controller 170 and outputs the measurement
information indicating a result of the measurement to the controller 170. The measurer
101 includes a weight sensor for measuring a weight of the waste accumulated in the
storage space 103. The measurer 101 may include at least one selected from the group
consisting of a sensor for measuring a height of the waste accumulated in the storage
space 103 (for example, an ultrasonic sensor), a counter for counting the number of times
a waste is put into (the number of times of switching between the open state and the closed
state in the opening/closing 110), and a timer for measuring a time period when a waste
is put into (a time period when the opening/closing 110 is in the open state).

[0051] Note that at least a part of functions of the measurer 101 and the waste specifier
130 may be shared. For example, the measurer 101 may include, in the measurement
information, one or more product identifiers output by the waste specifier 130.

[0052] The communicator 140 includes a communication interface connected to the
network 10 in a wired or wireless manner. The communicator 140 communicates with
the server apparatus 200 via the network 10.

[0053] The positioner 150 generates location information indicating a location of the
resource recovery apparatus 100 through positioning by use of positioning satellites, and
outputs the generated location information to the controller 170. The positioner 150
includes a Global Navigation Satellite System (GNSS) receiver.

[0054] The power supply 160 supplies drive power to each component in the resource
recovery apparatus 100. For example, the power supply 160 supplies the drive power used
for the read operation by the waste specifier 130, and the drive power used for an
open/close operation by the actuator of the opening/closing 110. The power supply 160
may include a primary battery or a secondary battery, or a power converter converting
power from a commercial power system. The power supply 160 may include a power

generator such as a photovoltaic cell. When the power supply 160 includes the power
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generator, battery change or external power feeding to the resource recovery apparatus
100 can be reduced.

[0055] The controller 170 controls the power supply 160 such that power output by the
power generator included in the power supply 160 (for example, a photovoltaic cell) is
used as the drive power described above. For example, the controller 170 controls the
photovoltaic cell such that power generated by the photovoltaic cell can be used for drive
power as it is when it is sunny. The controller 170 may charge the secondary battery or
the like with the generated power when drive power is not needed. The controller 170
may use the power from the power system for charging the secondary battery or as drive
power as it is when it is rainy, cloudy, or shady (when the photovoltaic cell does not
generate power). Here, the controller 170 may determine the weather based on the output
power from the photovoltaic cell, or may determine the weather based on weather
information acquired from an external server via the communicator 140. The weather
information is information indicating current weather and/or future weather of a region
including the location of the resource recovery apparatus 100.

[0056] The controller 170 controls each component in the resource recovery apparatus
100. The controller 170 includes at least one processor and at least one memory
electrically connected to the processor.

[0057] The controller 170 may switch the opening/closing 110 from the closed state to
the open state if the consumer specified by using the consumer specifier 120 is a
legitimate consumer (for example, the consumer registered in the server apparatus 200 in
advance). On the other hand, the controller 170 may keep the opening/closing 110 in the
closed state if the consumer specified by using the consumer specifier 120 is not a
legitimate consumer. As a result, only a consumer having a legitimate authority can use
the resource recovery apparatus 100, and illegal dumping such as discarding a dangerous
article can be reduced.

[0058] Here, the controller 170 may make an inquiry or request concerning the specified
consumer to or of the server apparatus 200 to determine whether the consumer is a
legitimate consumer. Alternatively, the server apparatus 200 may determine whether the
consumer is legitimate, and notify the resource recovery apparatus 100 of a result of the
determination, and the controller 170 may control the opening and closing accordingly.
[0059] The controller 170 may switch the opening/closing 110 from the open state to
the closed state when a close condition is satisfied after switching the opening/closing
110 from the closed state to the open state. The close condition includes at least one
selected from the group consisting of 1) a condition that a certain time period elapses after

switching to the open state, 2) a condition that the waste specifier 130 newly reads
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information from the electronic tag 52 attached to the waste, 3) a condition that a certain
time period elapses after the waste specifier 130 newly reads the information from the
electronic tag 52 attached to the waste, and 4) a condition that the consumer specifier 120
performs the authentication of the same consumer for the second time. The close
condition 4) assumes such a case that, for example, the consumer holds an IC card over
the consumer specifier 120 to switch the opening/closing 110 to the open state, and after
discarding the waste, the consumer holds the IC card over the consumer specifier 120 to
switch the opening/closing 110 to the closed state.

[0060] The controller 170 generates a measurement information message including the
measurement information output by the measurer 101, and transmits the measurement
information message via the communicator 140 to the server apparatus 200. The
transmission of the measurement information message may be periodically performed, or
may be performed in response to a request from the server apparatus 200. The
measurement information message may include information other than the measurement
information, for example, an apparatus identifier identifying the resource recovery
apparatus 100. FIG. 3 is a diagram illustrating a configuration example of the
measurement information message.

[0061] As illustrated in FIG. 3, the measurement information message includes the
apparatus identifier of the resource recovery apparatus 100 transmitting the measurement
information message, the measurement information output by the measurer 101, the
location information output by the positioner 150, and measurement time-point
information indicating a time point at which the measurer 101 performs measurement.
The measurement information message may include a plurality of sets of the
measurement information, the location information, and the measurement time-point
information. When the garbage sorting type is configured for the resource recovery
apparatus 100, the measurement information message may further include garbage
sorting type information indicating the garbage sorting type.

[0062] When the measurement information is not changed since the last measurement
information message has been transmitted, the controller 170 may include information
that the measurement information is not changed as the measurement information in the
current measurement information message, or may omit the transmission of the current
measurement information message or the transmission of the current measurement
information. When the location information is not changed since the last measurement
information message has been transmitted, the controller 170 may include information

that the location information is not changed as the location information in the current
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measurement information message, or may omit the transmission of the current location
information.

[0063] Configuration Example of Server Apparatus

A configuration example of the server apparatus 200 will be described. FIG. 4 is a
diagram illustrating a configuration example of the server apparatus 200.

[0064] As illustrated in FIG. 4, the server apparatus 200 includes a communicator 210,
a storage 220, and a processing unit 230.

[0065] The communicator 210 includes a communication interface connected to the
network 10 in a wired or wireless manner. The communicator 210 communicates with
each resource recovery apparatus 100 and the communication apparatus 300 via the
network 10. The communicator 210 receives a measurement information message from
each resource recovery apparatus 100.

[0066] The storage 220 stores various types of information used for information
processing executed by the processing unit 230. The storage 220 includes an auxiliary
storage device such as a Hard Disk Drive (HDD) or a Solid State Drive (SSD). The
processing unit 230 stores the information in the storage 220, or updates the information
stored in the storage 220.

[0067] The processing unit 230 executes various types of information processing, based
on the information received by the communicator 210 and the information stored in the
storage 220. The processing unit 230 includes at least one processor and at least one
memory electrically connected to the processor. The processor executes a program stored
in the memory to perform a function of each of a measurement history manager 231, a
utilization result calculator 232, a reference information generator 233, a region specifier
234, a suggestion information generator 235, and a suggestion information transmitter
236.

[0068] The measurement history manager 231 manages the measurement history
information for each resource recovery apparatus 100, based on the measurement
information message received by the communicator 210. FIG. 5 is a diagram illustrating
a configuration example of the measurement history information.

[0069] As illustrated in FIG. 5, the measurement history information includes the
apparatus identifier of the resource recovery apparatus 100 and a history of the
measurement information obtained from the resource recovery apparatus 100
(measurement information #1, #2, #3, ..., #n). Each piece of measurement information is
associated with the location information and the time-point information.

[0070] The utilization result calculator 232 calculates a waste amount per unit time of

the resource recovery apparatus 100 at each location as a utilization result, based on the
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measurement history information. The utilization result calculator 232 groups a plurality
of pieces of measurement information corresponding to the location information for the
same position, and calculates the utilization result for this position, based on the group of
the measurement information.

[0071] Here, the measurement history information illustrated in FIG. 5 is used as an
example to describe an example of generating utilization result information. In FIG. 5,
assuming that the respective pieces of the location information #1, #2, #3, ..., #n indicate
the same location, the utilization result calculator 232 calculates a speed of waste amount
increasing from the measurement information #1 to the measurement information #2
using an expression below.

[0072] {(measurement information #2) - (measurement information #1)}/{(time-point
information #2) - (time-point information #1)}

[0073] The utilization result calculator 232 calculates the speed of waste amount
increasing for the measurement information #2 to the measurement information #3 using
an expression below.

[0074] {(measurement information #3) - (measurement information #2)}/{(time-point
information #3) - (time-point information #2)}

[0075] The utilization result calculator 232 repeats such processing up to the
measurement information #n. However, when a waste amount indicated by the m-th piece
of measurement information decreases relative to a waste amount indicated by the (m -
1)-th piece of measurement information, the waste may be considered to have been
collected by a trash collector to not calculate the speed of waste amount increasing from
the (m - 1)-th to m-th. However, "m" represents an integer of "n" or less.

[0076] The utilization result calculator 232 calculates an average of the calculated
speeds of waste amount increasing to use the calculated average as the utilization result
information.

[0077] The reference information generator 233 generates reference information that
includes the utilization result information calculated by the utilization result calculator
232 and is referenced to generate the suggestion information. FIG. 6 is a diagram
illustrating a configuration example of the reference information.

[0078] As illustrated in FIG. 6, the reference information includes at least the location
information and the utilization result information. In other words, the reference
information is information indicating at which location and to what extent the resource
recovery apparatus 100 has been utilized. The reference information may further include
the apparatus identifier of the resource recovery apparatus 100. The reference information

may further include the garbage sorting type information.
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[0079] Here, the garbage sorting type information may be information indicating the
garbage sorting type configured in advance for the resource recovery apparatus 100, for
example, the garbage sorting type information included in the measurement information
message received from the resource recovery apparatus 100. When the measurement
information included in the measurement information message received from the resource
recovery apparatus 100 includes the product identifier, the reference information
generator 233 may generate the garbage sorting type information based on the product
identifier. For example, association information associating the product identifier with
the garbage sorting type is stored in the storage 220 in advance, and the reference
information generator 233 uses the association information to generate the garbage
sorting type information from the product identifier.

[0080] The region specifier 234 determines a geographical region (region X) where the
utilization result of the resource recovery apparatus 100 is high, based on the reference
information. FIG. 7 is a diagram illustrating an example of a method of specifying the
region X.

[0081] As illustrated in FIG. 7, the region specifier 234 lays out the utilization result of
the resource recovery apparatus 100 per location on a map, based on the reference
information generated by the reference information generator 233 and map information.
In FIG. 7, a location where the utilization result of the resource recovery apparatus 100
exceeds a threshold is illustrated by a hatched circle, and a location where the utilization
result of the resource recovery apparatus 100 does not exceed the threshold is illustrated
by a white circle. The region specifier 234 specifies, as the region X, a region where the
hatched circles concentrate, in other words, a region where a density of the hatched circle
is high.

[0082] The suggestion information generator 235 generates the suggestion information
including information suggesting a location in the specified region X as the location of
the target resource recovery apparatus. In the example illustrated in FIG. 7, the suggestion
information generator 235 determines, as a recommended location, a location in the
region X not overlapping the location of the resource recovery apparatus 100 that has
been located , and includes information indicating the determined recommended location
in the suggestion information. In FIG. 7, the recommended location is illustrated by a
black circle.

[0083] The suggestion information generator 235 may include, in the suggestion
information, the information suggesting changing the location of the resource recovery
apparatus 100 having been placed outside the region X to a location inside the region X.

For example, the suggestion information generator 235 determines one or more resource
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recovery apparatuses 100 that has been located in a region Y where the density of the
white circle is high as the resource recovery apparatus(es) 100 recommended to be moved
to the recommended location, and includes the apparatus identifier of the determined
resource recovery apparatus 100 in the suggestion information.

[0084] Note that although in the example described above, the region specifier 234
specifies the region X depending on whether the utilization result of the resource recovery
apparatus 100 exceeds one threshold, the utilization result of the resource recovery
apparatus 100 may be compared with a plurality of thresholds. For example, the region
specifier 234 may specify a region X' where the utilization result of the resource recovery
apparatus 100 is very high as well as the region X where the utilization result of the
resource recovery apparatus 100 is high. The region X' may be a partial region in the
region X. In such a case, the suggestion information generator 235 may include, in the
suggestion information, the information suggesting placing the resource recovery
apparatus 100 having a high storage capacity as a target resource recovery apparatus
placed in the region X'.

[0085] The location and a range of the region X (and the region X') described above
may be different depending on the garbage sorting type configured for the resource
recovery apparatus 100. For this reason, it is preferable that the region specifier 234
specifies the region X (and the region X') per garbage sorting type, and the suggestion
information generator 235 generates the suggestion information per garbage sorting type.
[0086] The suggestion information transmitter 236 transmits the suggestion information
generated by the suggestion information generator 235 to the communication apparatus
300 via the communicator 210. The suggestion information transmitter 236 may transmit
the suggestion information to the communication apparatus 300 in response to a request
from the communication apparatus 300.

[0087] Exemplary Operation of Resource Recovery System

An exemplary operation of the resource recovery system 1 will be described. FIG. 8 is a
diagram illustrating an exemplary operation of the resource recovery system 1.

[0088] As illustrated in FIG. 8, in steps S10la to S10lc, the resource recovery
apparatuses 100a to 100c transmit the measurement information messages as illustrated
in FIG. 3 to the server apparatus 200. Operations in steps S101a to S101c are repeated
plural times. For example, the resource recovery apparatuses 100a to 100c periodically
transmit the measurement information messages to the server apparatus 200.

[0089] In step S102, the measurement history manager 231 in the server apparatus 200

manages the measurement history information for each resource recovery apparatus 100,
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based on the measurement information message received from each of the resource
recovery apparatuses 100a to 100c.

[0090] In step S103, the utilization result calculator 232 in the server apparatus 200
calculates the waste amount per unit time of the resource recovery apparatus 100 at each
location as the utilization result, based on the measurement history information.

[0091] Instep S104, the reference information generator 233 in the server apparatus 200
generates the reference information that includes the utilization result information
calculated by the utilization result calculator 232 and indicates at which location and to
what extent the resource recovery apparatus 100 has been utilized.

[0092] In step S105, the region specifier 234 in the server apparatus 200 specifies the
geographical region (region X) where the utilization result of the resource recovery
apparatus 100 is high, based on the reference information.

[0093] In step S106, the suggestion information generator 235 in the server apparatus
200 generates the suggestion information including information suggesting the location
in the specified region X as the location of the target resource recovery apparatus.

[0094] In step S107, the suggestion information transmitter 236 in the server apparatus
200 transmits the generated suggestion information to the communication apparatus 300.
[0095] As described above, in the resource recovery system 1 according to the first
embodiment, the location of each resource recovery apparatus 100 can be appropriately
determined by generating the suggestion information including the information indicating
the suggestion for the location of the target resource recovery apparatus, based on the
utilization result and the location of each of the plurality of resource recovery apparatuses
100.

[0096] Variation of First Embodiment

The first embodiment described above describes one example in which the suggestion
information is generated based on the past utilization result of the resource recovery
apparatus 100. However, the suggestion information may be generated in further
consideration of an event to be held in the future.

[0097] In the present variation, when the resource recovery apparatus 100 is placed
inside or around an event-holding area, the reference information generator 233 manages
the reference information (the utilization result information) corresponding to the
resource recovery apparatus 100 in association with an event type (event type
information) as illustrated in FIG. 9. As such, the reference information is information
indicating in what type of event, at which location, and to what extent the resource

recovery apparatus 100 has been utilized.
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[0098] FIG. 10 is a diagram illustrating a configuration of the server apparatus 200
according to the present variation. As illustrated in FIG. 10, in the present variation, the
server apparatus 200 further includes an event information acquirer 237 acquiring event
information on an event that is to be held in the future. The event information acquirer
237 may acquire the event information from another server apparatus via the
communicator 210. FIG. 11 is a diagram illustrating a configuration example of the event
information.

[0099] Asillustrated in FIG. 11, the event information includes event type information,
event-holding area information, event-holding period information, and participant
headcount information.

[0100] The event type information is information indicating an event type. The event
type includes, for example, 1) exposition/exhibition (convention), 2) sports event, 3)
lecture presentation/symposium, 4) music even/concert, 5) exhibition and sale/product
sales event/flea market, and 6) ceremony/pageantry, and the event type may be also
subdivided.

[0101] The event-holding area information is information indicating an event-holding
area where an event will be held. The event-holding area refers to a geographical region
corresponding to an event venue.

[0102] The event-holding period information is information indicating a future period
during which an event will be held.

[0103] The participant headcount information is information indicating the number of
consumers participating in an event (in other words, event participants). The number of
event participants may be the number of people corresponding to the number of purchased
tickets, or the expected number of people defined depending on the capacity of the event
venue or the like.

[0104] In the present variation, the suggestion information generator 235 generates the
suggestion information further based on the event information on an event to be held in
the future.

[0105] For example, the suggestion information generator 235 generates the suggestion
information, based on the utilization result (the reference information) corresponding to
an event type that matches the event type indicated by the event type information included
in the event information (in other words, the event type of the event to be held in the
future).

[0106] Specifically, the suggestion information generator 235 extracts, from the
reference information generated by the reference information generator 233, the reference

information of which the event type matches the event type of the event to be held in the
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future, and generates the suggestion information using the extracted reference
information. This makes it possible to generate the suggestion information using the
utilization result (the reference information) of events held in the past whose event types
match those of events to be held in the future.

[0107] The suggestion information generator 235 may generate the suggestion
information including information indicating a suggestion for the location of the target
resource recovery apparatus inside the event-holding area where the event will be held,
based on the event-holding area information. The event-holding area is an area where the
resource recovery apparatus 100 is expected to be highly demanded, so generating the
suggestion information targeting the event-holding area is beneficial.

[0108] The suggestion information generator 235 may generate the suggestion
information including information indicating a suggestion for the location of the target
resource recovery apparatus during a future period during which the event is to be held
(an event-holding period), based on the event-holding period information. The event-
holding period is a period during which the resource recovery apparatus 100 is expected
to be highly demanded, so generating the suggestion information targeting the event-
holding period is beneficial.

[0109] The suggestion information generator 235 may generate, based on the participant
headcount information and/or the event type information, the suggestion information
further including placement count information suggesting the number of target resource
recovery apparatuses and/or type information suggesting a type of an article (garbage
sorting type) to be recovered by the target resource recovery apparatus. For example, the
suggestion information generator 235 may generate the suggestion information
suggesting that the larger the number of event participants, the larger the number of target
resource recovery apparatuses. The suggestion information generator 235 may determine
a recommended garbage sorting type configured for the target resource recovery
apparatus, depending on whether the event type is an event serving food and drink, and
what food and drink are served.

[0110] The suggestion information generator 235 may generate the suggestion
information also in consideration of weather information in addition to the event
information. The weather information is information obtained by predicting a future
weather. The suggestion information generator 235 may acquire the weather information
from another server apparatus via the communicator 210. The suggestion information
generator 235 generates the suggestion information, based on the weather information on
predicted weather during the event-holding period in which the event is to be held. For

example, when the weather during the event-holding period is rainy, the suggestion
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information generator 235 may generate the suggestion information with the number of
target resource recovery apparatuses decreased compared to when the weather during the
event-holding period is sunny. Here, the suggestion information generator 235 may
further recognize whether the event type is an outdoor event or an indoor event. For
example, when the event type is an outdoor event and the weather during the event-
holding period is rainy, the suggestion information generator 235 may generate the
suggestion information with the number of target resource recovery apparatuses
decreased compared to when the weather during the event-holding period is sunny.
[0111] Overview of Second Embodiment

When an event is held, for example, a large amount of wastes may be generated at a venue
or in a surrounding urban area, and the resource recovery apparatus is likely to be full.
This causes a problem in that consumers cannot discard their waste in the resource
recovery apparatus the consumers have reached on a congested road, and end up
discarding their waste on the road. When the usage frequency varies between a plurality
of resource recovery apparatuses, the amount of waste discarded in the resource recovery
apparatuses may be disproportionate.

[0112] In the resource recovery system according to the second embodiment, the
resource recovery apparatus transmits the measurement information specifying a
remaining capacity of the resource recovery apparatus to the server apparatus, and the
server apparatus notifies the consumer of information indicating a location of the resource
recovery apparatus having a predetermined remaining capacity such that the consumer
can discard a waste in an appropriate resource recovery apparatus, which can solve the
problems as described above.

[0113] Second Embodiment

The second embodiment will be described focusing on differences from the first
embodiment, and the description of similar or identical components is omitted.

[0114] Configuration Example of Resource Recovery System

First, a configuration example of a resource recovery system according to the second
embodiment will be described. The resource recovery system is a system for recovering
articles to be recycled as a resource. Here, the articles may be any article so long as it can
be recycled as a resource, and, for example, includes a product and/or a container
packaging of the product. FIG. 12 is a diagram illustrating a configuration of a resource
recovery system 1 according to the second embodiment. Note that the description will be
given focusing on differences from the resource recovery system according to the first

embodiment, and the description of similar or identical components is omitted.
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[0115] As illustrated in FIG. 12, in the second embodiment, the resource recovery
system 1 includes a plurality of resource recovery apparatuses 100a, 100b, and 100c, a
server apparatus 200, and a terminal apparatus 500. The resource recovery apparatuses
100a, 100b, and 100c are hereinafter simply referred to as the resource recovery
apparatus(es) 100 unless otherwise distinguished.

[0116] In the second embodiment, the resource recovery apparatus 100, the server
apparatus 200, and the terminal apparatus 500 are connected to a network 10. The network
10 includes at least one selected from the group consisting of a Local Area Network
(LAN), a Wide Area Network (WAN), and the Internet.

[0117] An article 50 may be a product, for example, a food or a drink. Hereinafter, an
example in which the article 50 is a product will be described. The article 50 includes a
container packaging 51. In the second embodiment, the container packaging 51 includes
an electronic tag 52. The electronic tag 52 may be included in a product body except for
the container packaging 51. At least a product identifier identifying the article 50 is
written in the electronic tag 52. The product identifier is assumed to be an individual
identifier of the article 50, but the product identifier may be a product name of the article
50, or may be a set of an individual identifier and a product name.

[0118] The electronic tag 52 is a passive, active, or semi-active electronic tag 52. In the
following example, a passive electronic tag 52 is mainly used. The passive electronic tag
52 can generate electricity by receiving a radio wave and generate drive power, and thus,
needs no battery.

[0119] The resource recovery apparatus 100 is an apparatus that recovers a waste that is
discarded articles by a consumer. The waste is, for example, the container packaging 51
of the article 50. The resource recovery apparatus 100 is a trash bin having a
communication function, and may be referred to as a smart trash bin. The resource
recovery apparatus 100 may be provided indoors (for example, inside a house of the
consumer or inside a shop), or outdoors (around a shop or on a road).

[0120] The resource recovery apparatus 100 may be a trash bin that is moved by a
worker and temporarily placed at an event venue or the like. The resource recovery
apparatus 100 may be a self-propelled trash bin operated by remote control.

[0121] The resource recovery apparatus 100 may be an apparatus attached to an existing
trash bin, or an apparatus configuring a part of the trash bin. Types of wastes to be
recovered (that is garbage sorting types) may be configured for the resource recovery
apparatus 100.

[0122] The resource recovery apparatus 100 includes a measurer 101. The measurer 101

performs measurement regarding the waste and transmits a measurement information
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message including the measurement information specifying the remaining capacity in the
resource recovery apparatus 100 to the server apparatus 200. The measurement
information message is an example of a first message.

[0123] The measurement information may be any information that specifies the
remaining capacity of the resource recovery apparatus 100. For example, the
measurement information corresponds to information indicating the waste amount that is
an amount of wastes accumulated by the resource recovery apparatus 100, or information
indicating the remaining capacity itself of the resource recovery apparatus 100. Here, the
waste amount may be at least one selected from the group consisting of a weight of the
wastes accumulated in the resource recovery apparatus 100, the number of times a waste
is put into the resource recovery apparatus 100, and a time period of putting a waste into
the resource recovery apparatus 100. The measurement information may include
information indicating the number of times an opening/closing 110 provided to the
resource recovery apparatus 100 is opened (the number of times a waste is put into) (see
FIG. 2) and/or information indicating a length of a time period when the opening/closing
110 is open (the time period when a waste is put into).

[0124] The server apparatus 200 is an apparatus managing the plurality of resource
recovery apparatuses 100. The server apparatus 200 communicates with the resource
recovery apparatuses 100 and the terminal apparatus 500 via the network 10.

[0125] The server apparatus 200 specifies a location of each resource recovery
apparatus 100. The location of each resource recovery apparatus 100 may be registered
in the server apparatus 200 in advance. In this case, the server apparatus 200 references
information of the registered location to specify the location of each resource recovery
apparatus 100.

[0126] The server apparatus 200 may receive the location information from each
resource recovery apparatus 100 to specify the location of each resource recovery
apparatus 100. For example, the resource recovery apparatus 100 has a positioning
function, generates location information indicating a location of the resource recovery
apparatus 100 itself by the positioning function, and transmits a measurement information
message including the generated location information to the server apparatus 200. As a
result, the server apparatus 200 can specify the location of each resource recovery
apparatus 100 even when the resource recovery apparatus 100 moves.

[0127] The terminal apparatus 500 is an apparatus owned by a consumer. In the second
embodiment, the terminal apparatus 500 is a mobile terminal moving with the consumer.
The terminal apparatus 500 is, for example, a smartphone, a tablet terminal, a notebook

PC, or a wearable terminal. The terminal apparatus 500 transmits a location information
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message including location information indicating a location of the terminal apparatus
500 itself to the server apparatus 200. The location information message is an example of
a third message.

[0128] The server apparatus 200 executes notification processing to notify consumer of
information indicating a location of the resource recovery apparatus 100 having a
predetermined remaining capacity, based on the measurement information message
received from each resource recovery apparatus 100 and the location information
message received from the terminal apparatus 500. In the second embodiment, the
notification processing includes processing to transmit, to the terminal apparatus 500, a
guide information message including the information indicating the location of the
resource recovery apparatus (hereinafter, accordingly referred to as a "recommended
recovery apparatus") 100 having the predetermined remaining capacity. The guide
information message is an example of a second message.

[0129] The terminal apparatus 500 notifies the consumer of the location of the
recommended recovery apparatus, based on the guide information message received from
the server apparatus 200. As a result, the consumer can grasp the location of the
recommended recovery apparatus and discard the waste in the recommended recovery
apparatus.

[0130] Configuration Example of Resource Recovery Apparatus

A configuration example of the resource recovery apparatus 100 will be described. The
drawing illustrating the configuration example of the resource recovery apparatus 100
according to the second embodiment is same as and/or similar to the drawing illustrating
the configuration example of the resource recovery apparatus 100 according to the first
embodiment. Thus, in the following description, the configuration example of the
resource recovery apparatus 100 according to the second embodiment will be described
with reference to FIG. 2. Note that the description will be given focusing on differences
from the configuration example of the resource recovery apparatus 100 according to the
first embodiment, and the description of similar or identical components is omitted.
[0131] In the second embodiment, the positioner 150 may perform, in addition to or
instead of satellite positioning, base station positioning using radio signals received from
a cellular base station or a wireless LAN access point. The positioner 150 may be at least
partially integrated with the communicator 140.

[0132] In the second embodiment, transmission of the measurement information
message may be made every time the consumer specifier 120 newly specifies a consumer.
The transmission of the measurement information message may be made every time the

waste specifier 130 newly specifies a waste.
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[0133] FIG. 13 is a diagram illustrating a configuration example of a measurement
information message according to the second embodiment.

[0134] Asillustrated in FIG. 13, the measurement information message according to the
second embodiment includes the apparatus identifier of the resource recovery apparatus
100 transmitting the measurement information message, and the measurement
information output by the measurer 101. The measurement information message may
further include the location information output by the positioner 150. The measurement
information message may further include the measurement time-point information
indicating a time point at which the measurer 101 performs measurement. The
measurement information message may include a plurality of sets of the measurement
information, the location information, and the measurement time-point information.
When the garbage sorting type is configured for the resource recovery apparatus 100, the
measurement information message may further include garbage sorting type information
indicating the garbage sorting type.

[0135] The measurement information message may further include surrounding
congestion information indicating the level of congestion in the vicinity of the resource
recovery apparatus 100. For example, the controller 170 may generate information
indicating the number of times the consumer specifier 120 newly specifies a consumer
per unit time as the surrounding congestion information. The controller 170 may generate
information indicating the number of times the waste specifier 130 newly specifies a
waste per unit time as the surrounding congestion information.

[0136] When the measurement information is not changed since the last measurement
information message has been transmitted, the controller 170 may include information
that the measurement information is not changed as the measurement information in the
current measurement information message, or may omit the transmission of the current
measurement information message or the transmission of the current measurement
information. When the location information is not changed since the last measurement
information message has been transmitted, the controller 170 may include information
that the location information is not changed as the location information in the current
measurement information message, or may omit the transmission of the current location
information.

[0137] Configuration Example of Terminal Apparatus

A configuration example of the terminal apparatus 500 will be described. FIG. 14 is a
diagram illustrating the configuration example of the terminal apparatus 500. In FIG. 14,

dashed lines illustrate components that are optional.
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[0138] As illustrated in FIG. 14, the terminal apparatus 500 includes a communicator
510, a positioner 520, a user interface 530, and a controller 540. The terminal apparatus
500 may further include a power supply (not illustrated).

[0139] The communicator 510 includes a communication interface connected to the
network 10 in a wired or wireless manner. The communicator 510 communicates with
the server apparatus 200 via the network 10.

[0140] The positioner 520 generates location information indicating a location of the
terminal apparatus 500 through positioning by use of a positioning satellite, and outputs
the generated location information to the controller 540. The positioner 520 includes a
GNSS receiver. The positioner 520 may perform, in addition to or instead of the satellite
positioning, base station positioning using a radio signal received from a cellular base
station or a wireless LAN access point. The positioner 520 may be at least partially
integrated with the communicator 510.

[0141] The user interface 530 is an interface for making notification to a consumer
(user). The user interface 530 includes a display 531 that displays information under
control of the controller 540. The display 531 includes, for example, a liquid crystal
display, an organic EL display. The user interface 530 may include, in addition to or
instead of the display 531, an audio output (speaker) that outputs audio under control of
the controller 540. The user interface 530 may further include an operator 532 accepting
an operation input from the consumer. For example, the operator 532 is a touch panel, a
keypad, and the like. The operator 532 outputs information indicating contents of the
accepted operation to the controller 540. The operator 532 may be integrated with the
display 531 to configure a touch panel display.

[0142] The controller 540 controls each component in the terminal apparatus 500. The
controller 540 includes at least one processor and at least one memory electrically
connected to the processor.

[0143] First, the controller 540 generates a location information message including the
location information output by the positioner 520, and transmits the location information
message via the communicator 510 to the server apparatus 200. The location information
message may include information other than the location information, for example, an
apparatus identifier that identifies the terminal apparatus 500. FIG. 15 is a diagram
illustrating a configuration example of the location information message.

[0144] As illustrated in FIG. 15, the location information message includes the
apparatus identifier of the terminal apparatus 500 that transmits the location information

message and the location information output by the positioner 520.
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[0145] The location information message may further include waste type information
indicating a garbage sorting type of a not yet discarded article carried by a consumer
and/or waste amount information indicating an amount of not yet discarded article carried
by a consumer (hereinafter, accordingly referred to as "waste-related information"). The
waste-related information may be information generated by the controller 540 based on
the information output by the operator 532. Specifically, the waste-related information
may be information manually input by the consumer to the terminal apparatus 500. The
terminal apparatus 500 may include a waste specifier 550 automatically generating the
waste-related information. For example, the waste specifier 550 is configured in a manner
same as and/or similar to the waste specifier 130 described above.

[0146] The location information message may further include destination information
indicating a final destination of a consumer. The final destination is a destination other
than the location of the resource recovery apparatus 100 and information indicating where
the consumer ultimately wants to go. For example, an event venue, a home of the
consumer, or the like corresponds to the final destination. The destination information
may be information generated by the controller 540 based on the information output by
the operator 532. Specifically, the waste-related information may be information
manually input by the consumer to the terminal apparatus 500.

[0147] Secondly, once the communicator 510 receives the guide information message
from the server apparatus 200, the controller 540 controls the user interface 530 such that
the user interface 530 notifies the consumer of the information included in the guide
information message. The guide information message includes information indicating the
location of the recommended recovery apparatus. The guide information message may
include also information other than the information indicating the location of the
recommended recovery apparatus. FIG. 16 is a diagram illustrating a configuration
example of the guide information message.

[0148] As illustrated in FIG. 16, the guide information message includes recommended
recovery apparatus information including the location information of the recommended
recovery apparatus. The location information is, for example, latitude/longitude
information, and may include altitude information. The recommended recovery apparatus
information may include, in addition to the location information of the recommended
recovery apparatus, garbage sorting type information indicating a garbage sorting type
configured for the recommended recovery apparatus and/or an apparatus identifier of the

recommended recovery apparatus.
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[0149] The guide information message may further include route information indicating
a route from the terminal apparatus 500 to the recommended recovery apparatus. The
route is a route determined by the server apparatus 200.

[0150] The guide information message may further include map information of a
geographical region including a location of the terminal apparatus 500. The controller
540 may store the map information in the memory in advance, or may acquire map
information from an external server other than the server apparatus 200 via the
communicator 510.

[0151] The controller 540 controls the user interface 530 such that the user interface 530
notifies a consumer of the information included in the guide information message. The
controller 540 controls the user interface 530 such that the user interface 530 also notifies
the consumer of location information of the terminal apparatus 500 output by the
positioner 520. For example, the controller 540 displays the information included in the
guide information message on the display 531. FIG. 17 is a diagram illustrating a screen
display example on the display 531.

[0152] In the example illustrated in FIG. 17, the display 531 displays a mark indicating
the location of the recommended recovery apparatus on a map. The display 531 may
further display a line (and an arrow) indicating the route to the recommended recovery
apparatus on the map. The display 531 may further display a mark indicating the location
of the terminal apparatus 500 on the map. Such a screen display allows the consumer to
grasp the location of the resource recovery apparatus 100 where the consumer can discard
a waste so that the consumer can discard the waste in an appropriate resource recovery
apparatus.

[0153] Configuration Example of Server Apparatus

A configuration example of the server apparatus 200 will be described. FIG. 18 is a
diagram illustrating a configuration example of the server apparatus 200. In FIG. 18,
dashed lines illustrate a component that is optional. Note that the description will be given
focusing on differences from the server apparatus according to the first embodiment, and
the description of similar or identical components is omitted.

[0154] Asillustrated in FIG. 18, the server apparatus 200 includes a communicator 210,
a storage 220, and a processing unit 230.

[0155] The communicator 210 includes a communication interface connected to the
network 10 in a wired or wireless manner. The communicator 210 communicates with
the respective resource recovery apparatuses 100 and the terminal apparatus 500 via the
network 10. The communicator 210 receives the measurement information message from

each resource recovery apparatus 100. The communicator 210 receives the location
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information message from the terminal apparatus 500. The communicator 210 transmits
guide information message to the terminal apparatus 500.

[0156] The storage 220 stores various types of information used for information
processing executed by the processing unit 230. The storage 220 includes a Hard Disk
Drive (HDD) or an auxiliary storage device such as a Solid State Drive (SSD). The
processing unit 230 stores the information to the storage 220, or updates the information
stored in the storage 220.

[0157] The processing unit 230 executes various types of information processing, based
on the information received by the communicator 210 and the information stored in the
storage 220. The processing unit 230 includes at least one processor and at least one
memory electrically connected to the processor. The processor executes a program stored
in the memory to perform a function of each of a recovery apparatus selector 231a and a
guide information generator 233a. The processor may further perform a function of a
route determiner 232a.

[0158] The recovery apparatus selector 231a selects the recommended recovery
apparatus from among the plurality of resource recovery apparatuses 100, based on the
measurement information message that the communicator 210 receives from each
resource recovery apparatus 100 and/or the location information message that the
communicator 210 receives from the terminal apparatus 500. A selection criterion for
selecting a recommended recovery apparatus includes at least one selected from the group
consisting of selection criteria (1) to (7) below.

[0159] The recovery apparatus selector 231a may select the recommended recovery
apparatus based on only any one of the selection criteria. The recovery apparatus selector
231a may obtain a sum of selection priorities (or weights) given by two or more selection
criteria to select the resource recovery apparatus 100 having the greatest sum of the
weights as the recommended recovery apparatus.

[0160] Hereinafter, an example is described in which the recovery apparatus selector
231a selects only one recommended recovery apparatus, but the recovery apparatus
selector 23 1a may select a plurality of recommended recovery apparatuses. For example,
a predetermined number of (for example, two) resource recovery apparatuses 100 may be
selected as the recommended recovery apparatuses in order of the sum of the above
weights being larger.

[0161] Selection criterion (1): Latest remaining capacity of each resource recovery
apparatus 100

The recovery apparatus selector 231a grasps the latest remaining capacity of each

resource recovery apparatus 100, based on the measurement information included in the
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measurement information message received from each resource recovery apparatus 100,
and increases the priority of selecting as the recommended recovery apparatus when the
latest remaining capacity of the resource recovery apparatus 100 is large. The recovery
apparatus selector 231a may select the resource recovery apparatus 100 having the largest
latest remaining capacity as the recommended recovery apparatus.

[0162] Selection criterion (2): Future remaining capacity of each resource recovery
apparatus 100

The recovery apparatus selector 231a grasps the usage frequency of each resource
recovery apparatus 100, based on the measurement information included in the
measurement information message received from each resource recovery apparatus 100.
The usage frequency refers to how frequently the resource recovery apparatus 100 is
utilized, and a waste amount per unit time can be used as a usage frequency, for example.
The term "grasp" includes both "specify" and "estimate".

[0163] The recovery apparatus selector 231a acquires, via the communicator 210,
information on a collection state from a terminal or server of a trash collector that is a
business operator collecting the wastes accumulated in the resource recovery apparatus
100. The collection state refers to when the waste is collected from which resource
recovery apparatus 100, and collection schedule information of the trash collector can be
used as the collection state.

[0164] The recovery apparatus selector 231a predicts a future remaining capacity of
each resource recovery apparatus 100, based on the usage frequency and the collection
state of the trash collector of each resource recovery apparatus 100. For example, the
recovery apparatus selector 231a predicts the remaining capacity in each resource
recovery apparatus 100 after a lapse of a predetermined time. The recovery apparatus
selector 231a may configure the prescribed time for each resource recovery apparatus 100
depending on a distance between the location of the terminal apparatus 500 and each
resource recovery apparatus 100.

[0165] The recovery apparatus selector 231a increases the priority of selecting, as the
recommended recovery apparatus, the resource recovery apparatus 100 having a larger
predicted future remaining capacity. The recovery apparatus selector 231a may select the
resource recovery apparatus 100 having the largest predicted future remaining capacity,
as the recommended recovery apparatus.

[0166] Selection criterion (3): Garbage sorting type of waste carried by consumer

The recovery apparatus selector 231a grasps the garbage sorting type of the waste (not
yet discarded articles) carried by the consumer, based on the waste type information

included in the location information message received from the terminal apparatus 500.
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The recovery apparatus selector 23 1a grasps the garbage sorting type configured for each
resource recovery apparatus 100, based on the garbage sorting type information included
in the measurement information message received from each resource recovery apparatus
100 or registered information stored in the storage 220 in advance.

[0167] The recovery apparatus selector 231a selects the recommended recovery
apparatus from among the plurality of resource recovery apparatuses 100, based on the
garbage sorting type of the waste carried by the consumer and the garbage sorting type of
each resource recovery apparatus 100. The recovery apparatus selector 231a increases the
priority of selecting, as the recommended recovery apparatus, the resource recovery
apparatus 100 configured with the garbage sorting type matching the garbage sorting type
of the waste carried by the consumer. The recovery apparatus selector 231a may select,
as the recommended recovery apparatus, the resource recovery apparatus 100 configured
with the garbage sorting type matching the garbage sorting type of the waste carried by
the consumer.

[0168] Selection criterion (4): Amount of waste carried by consumer

The recovery apparatus selector 231a grasps the amount of the waste carried by the
consumer (not yet discarded articles), based on the waste amount information included in
the location information message received from the terminal apparatus 500. The recovery
apparatus selector 231a grasps the remaining capacity of each resource recovery
apparatus 100 in a manner same as and/or similar to the selection criterion (1) or (2)
described above.

[0169] The recovery apparatus selector 231a increases the priority of selecting, as the
recommended recovery apparatus, the resource recovery apparatus 100 having a
remaining capacity larger than or equal to the amount of the waste carried by the
consumer. The recovery apparatus selector 231a may select the resource recovery
apparatus 100 including a remaining capacity larger than or equal to the amount of the
waste carried by the consumer as the recommended recovery apparatus.

[0170] Selection criterion (5): Congestion level around each resource recovery
apparatus 100

The recovery apparatus selector 23 1a grasps the level of congestion in the vicinity of each
resource recovery apparatus 100, based on the surrounding congestion information
included in the measurement information message received from each resource recovery
apparatus 100. The level of congestion in the vicinity of the resource recovery apparatus
100 refers to the number of consumers who are trying to discard their waste in the resource

recovery apparatus 100.
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[0171] The recovery apparatus selector 231a increases the priority of selecting, as the
recommended recovery apparatus, the resource recovery apparatus 100 with a low
congestion level. The recovery apparatus selector 231a may select the resource recovery
apparatus 100 with the lowest congestion level, as the recommended recovery apparatus.
[0172] Selection criterion (6): Ease of arriving at each resource recovery apparatus 100
The recovery apparatus selector 231a grasps the location of each resource recovery
apparatus 100, based on the location information included in the measurement
information message received from each resource recovery apparatus 100 or the
registered information stored in the storage 220 in advance. The recovery apparatus
selector 231a grasps the location of the terminal apparatus 500, based on the location
information included in the location information message received from the terminal
apparatus 500.

[0173] The recovery apparatus selector 231a determines the route for each resource
recovery apparatus 100 (the route from the terminal apparatus 500 to each resource
recovery apparatus 100), based on the location of each resource recovery apparatus 100
and the location of the terminal apparatus 500. The recovery apparatus selector 231a
determines a route parameter including at least one selected from the group consisting of
a distance, height difference, and congestion level in the determined route, based on the
map information and the congestion information, to select the recommended recovery
apparatus based on the route parameter.

[0174] Here, the map information may be information stored in the storage 220 in
advance, or information acquired by the recovery apparatus selector 231a from an
external server via the communicator 210. The congestion information is information
indicating the congestion level on a road (including a passage), and may be information
acquired by the recovery apparatus selector 231a from an external server via the
communicator 210.

[0175] For example, the recovery apparatus selector 231a may increase the priority of
selecting, as the recommended recovery apparatus, the resource recovery apparatus 100
with a shorter distance to the terminal apparatus 500. The recovery apparatus selector
231a may select, as the recommended recovery apparatus, the resource recovery
apparatus 100 with the shortest distance to the terminal apparatus 500.

[0176] The recovery apparatus selector 231a may increase the priority of selecting, as
the recommended recovery apparatus, the resource recovery apparatus 100 with a smaller
height difference in the corresponding route. The recovery apparatus selector 231a may
select, as the recommended recovery apparatus, the resource recovery apparatus 100 with

the smallest height difference in the corresponding route.
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[0177] The recovery apparatus selector 231a may increase the priority of selecting, as
the recommended recovery apparatus, the resource recovery apparatus 100 with a low
surrounding congestion level on the corresponding route. The recovery apparatus selector
231a may select, as the recommended recovery apparatus, the resource recovery
apparatus 100 with the smallest congestion level on the corresponding route.

[0178] Selection criterion (7): Final destination of consumer

The recovery apparatus selector 231a grasps the location of each resource recovery
apparatus 100, based on the location information included in the measurement
information message received from each resource recovery apparatus 100 or the
registered information stored in the storage 220 in advance. The recovery apparatus
selector 231a grasps the final destination of the consumer, based on the destination
information included in the location information message received from the terminal
apparatus 500.

[0179] The recovery apparatus selector 231a selects the recommended recovery
apparatus, based on the location of each resource recovery apparatus 100 and the final
destination of the consumer. The recovery apparatus selector 231a may increase the
priority of selecting, as the recommended recovery apparatus, the resource recovery
apparatus 100 nearer to the final destination of the consumer. The recovery apparatus
selector 231a may select, as the recommended recovery apparatus, the resource recovery
apparatus 100 nearest to the final destination of the consumer.

[0180] The recovery apparatus selector 231a may grasp the location of the terminal
apparatus 500, based on the location information included in the location information
message received from the terminal apparatus 500 and select the recommended recovery
apparatus also in consideration of the location of the terminal apparatus 500. The recovery
apparatus selector 231a may increase the priority of selecting, as the recommended
recovery apparatus, the resource recovery apparatus 100 nearer to a route between the
terminal apparatus 500 and the final destination of the consumer. The recovery apparatus
selector 231a may select, as the recommended recovery apparatus, the resource recovery
apparatus 100 on the route between the terminal apparatus 500 and the final destination
of the consumer.

[0181] After the recommended recovery apparatus is selected in this way, the route
determiner 232a determines a route from the terminal apparatus 500 to the recommended
recovery apparatus to generate the route information indicating the route. Here, the route
determiner 232a determines the route, based on the map information, the location
information of the terminal apparatus 500, and the location information of the

recommended recovery apparatus. In a case that the recovery apparatus selector 231a
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selects a plurality of recommended recovery apparatuses, the route determiner 232a may
generate the route information for each of the plurality of recommended recovery
apparatuses. Note that the route determiner 232a may be at least partially integrated with
the recovery apparatus selector 231a.

[0182] The guide information generator 233a generates the guide information message
as illustrated in FIG. 16. The guide information message includes the location information
of the recommended recovery apparatus. The guide information message may further
include the route information generated by the route determiner 232a. The guide
information message may further include information on a map displayed by the terminal
apparatus 500. After the guide information message is generated in this way, the
communicator 210 transmits the guide information message to the terminal apparatus
500.

[0183] Entire Operation Example of Resource Recovery System

An entire operation example of the resource recovery system 1 will be described. FIG. 19
is a diagram illustrating the entire operation example of the resource recovery system 1.
[0184] As illustrated in FIG. 19, in steps S201a to S201c, the resource recovery
apparatuses 100a to 100c transmit the measurement information messages as illustrated
in FIG. 13 to the server apparatus 200.

[0185] In step S202, the terminal apparatus 500 transmits the location information
messages as illustrated in FIG. 15 to the server apparatus 200. Step S202 may be
performed before or simultaneously with steps S201a to S201c.

[0186] In step S203, the recovery apparatus selector 231a in the server apparatus 200
selects the recommended recovery apparatus from among the resource recovery
apparatuses 100a to 100c, based the measurement information message received from
each resource recovery apparatus 100 and/or the location information message received
from the terminal apparatus 500.

[0187] Instep S204, the route determiner 232a in the server apparatus 200 may generate
the route information indicating the route from the terminal apparatus 500 to the
recommended recovery apparatus.

[0188] In step S205, the communicator 210 in the server apparatus 200 transmits the
guide information message as illustrated in FIG. 16 to the terminal apparatus 500.
[0189] In this way, in the resource recovery system 1 according to the second
embodiment, each resource recovery apparatus 100 transmits the measurement
information specifying the remaining capacity of the resource recovery apparatus 100 to
the server apparatus 200, and the server apparatus 200 notifies the consumer of the

information indicating the location of the resource recovery apparatus 100 having a
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predetermined remaining capacity (the recommended recovery apparatus) such that the
consumer can discard the waste in the appropriate resource recovery apparatus 100.
[0190] Variation of Second Embodiment

A variation of the second embodiment will be described focusing on differences from the
second embodiment described above.

[0191] In the present variation, the server apparatus 200 manages an incentive given to
a consumer on using the resource recovery apparatus 100 or a usage fee charged to a
consumer on using the resource recovery apparatus 100 in order to encourage the
consumer to take a disposal action for correcting disproportion in the waste amount
between the plurality of resource recovery apparatuses 100. Hereinafter, an example is
described in which the server apparatus 200 manages information on the incentive, but
the server apparatus 200 may manage information on the usage fee instead of the
incentive.

[0192] FIG. 20 is a diagram illustrating a configuration example of the server apparatus
200 according to the present variation. As illustrated in FIG. 20, the server apparatus 200
further includes an incentive information manager 234a. The incentive information
manager 234a determines an incentive given upon use of each resource recovery
apparatus 100. The incentive information manager 234a may determine an incentive for
each recommended recovery apparatus selected by the recovery apparatus selector 231a.
[0193] The incentive may be, for example, a point usable in a shop or the like, or
discount information usable in a shop or the like (so-called coupons). Hereinafter, an
example in which the incentive is a point will be described. Examples of a conceivable
usage of such a point include use in a purchase and use in exchange for a right to discard
a waste in an outside-shop resource recovery apparatus other than the resource recovery
apparatuses 100 placed in chain stores. The chain shops can also suppress discarded trash
outside the shops.

[0194] First, the incentive information manager 234a determines, based on the
remaining capacity in each resource recovery apparatus 100 and/or the usage frequency
of each resource recovery apparatus 100, a point to be given to the consumer on using the
resource recovery apparatus 100.

[0195] For example, the incentive information manager 234a may determine to give
more points for the resource recovery apparatus 100 having a larger remaining capacity.
On the other hand, the incentive information manager 234a may determine to give less
points for the resource recovery apparatus 100 having a smaller remaining capacity.
[0196] The incentive information manager 234a may determine to give more points for

the resource recovery apparatus 100 with a low usage frequency. On the other hand, the
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incentive information manager 234a may determine to give less points for the resource
recovery apparatus 100 with a high usage frequency.

[0197] Here, the point determined for each resource recovery apparatus 100 by the
incentive information manager 234a may be a point coefficient. In this case, the incentive
information manager 234a may calculate the point to be given to the consumer using
"waste amount x point coefficient". The waste amount may be the number of times of
discarding, a size of a waste (volume), or a weight of the waste.

[0198] Secondly, the incentive information manager 234a may include expected point
information indicating the determined point in the guide information message. FIG. 21 is
a diagram illustrating a configuration example of the guide information message
according to the present variation.

[0199] Asillustrated in FIG. 21, in the present variation, the guide information message
includes the expected point information for each piece of information of the
recommended recovery apparatus (the recovery apparatus information). The expected
point information may be a point coefficient.

[0200] The terminal apparatus 500 notifies the consumer of the expected point
information, based on such a guide information message. For example, the controller 540
in the terminal apparatus 500 also displays the expected point information included in the
guide information message on the display 531. FIG. 22 is a diagram illustrating a screen
display example on the display 531 according to the present variation.

[0201] In the example illustrated in FIG. 22, the display 531 displays the expected point
information in association with the mark indicating the location of the recommended
recovery apparatus. This allows the consumer to grasp the point to be given in using each
recommended recovery apparatus to encourage the consumer to take a disposal action for
correcting disproportion in the waste amount between the plurality of resource recovery
apparatuses 100.

[0202] Thirdly, the incentive information manager 234a determines that the consumer
discards a waste in any of the recommended recovery apparatus. The incentive
information manager 234a may detect that a location of the consumer comes close to any
recommended recovery apparatus, based on the location information message
periodically received from the terminal apparatus 500 to determine that the consumer
discards a waste in the recommended recovery apparatuses.

[0203] The incentive information manager 234a may determine that the consumer
discards a waste in the recommended recovery apparatus, based on the measurement
information message received from each resource recovery apparatus 100. In this case,

the measurement information message includes, as illustrated in FIG. 23, the consumer

36



identifier of the consumer specified by the consumer specifier 120 (see FIG. 2) in the
resource recovery apparatus 100. The measurement information associated with the
consumer identifier is measurement information on the waste discarded by the consumer.
[0204] Fourthly, the incentive information manager 234a gives a point to the consumer
discarding the waste in the recommended recovery apparatus. The incentive information
manager 234a may give the consumer a point indicated in the expected point information
as is. The incentive information manager 234a may give the customer a point coefficient
indicated by the expected point information and a point based on the amount of the waste
the consumer actually discards (for example, "Point coefficient multiplied by the amount
of waste").

[0205] The incentive information manager 234a may adjust a point to be given to the
consumer, based on the measurement information message. For example, the incentive
information manager 234a may increase the point when determining that the consumer
has performed garbage sorting correctly. The incentive information manager 234a may
increase the point when determining that the consumer has discarded a compressed
waste (for example, when a ratio of a weight to a volume of the waste is large).

[0206] In the present variation, the incentive information manager 234a may adjust a
point to be given to the consumer, based on the garbage sorting type of the waste
discarded by the consumer. For example, a higher point may be configured for a
recyclable trash, and a lower point may be configured for a combustible trash.

[0207] An entire operation example of the resource recovery system 1 according to the
present variation will be described. FIG. 24 is a diagram illustrating the entire operation
example of the resource recovery system 1 according to the present variation.

[0208] As illustrated in FIG. 24, in steps S301la to S30lc, the resource recovery
apparatuses 100a to 100c transmit the measurement information messages to the server
apparatus 200.

[0209] In step S302, the terminal apparatus 500 transmits the location information
messages to the server apparatus 200. Step S302 may be performed before or
simultaneously with steps S301a to S301c.

[0210] In step S303, the recovery apparatus selector 231a in the server apparatus 200
selects the recommended recovery apparatus from among the resource recovery
apparatuses 100a to 100c, based on the measurement information message received from
each resource recovery apparatus 100 and/or the location information message received
from the terminal apparatus 500.

[0211] Instep S304, the incentive information manager 234a in the server apparatus 200

determines, based on the remaining capacity in each resource recovery apparatus 100
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and/or the usage frequency of each resource recovery apparatus 100, a point to be given
to the consumer on using the resource recovery apparatus 100.

[0212] In step S305, the communicator 210 in the server apparatus 200 transmits the
guide information message as illustrated in FIG. 21 to the terminal apparatus 500. Here,
the description is given assuming that the consumer moves to the resource recovery
apparatus 100a and discards a waste in the resource recovery apparatus 100a, based on
the information notified to the consumer from the terminal apparatus 500.

[0213] In step S306, the resource recovery apparatus 100a detects that the consumer
discards the waste in the resource recovery apparatus 100a, and transmits the
measurement information message as illustrated in FIG. 23 to the server apparatus 200.
[0214] Instep S307, the incentive information manager 234a in the server apparatus 200
transmits, to the terminal apparatus 500, information indicating a point for the consumer
discarding the waste in the resource recovery apparatus 100a.

[0215] In this way, in the resource recovery system 1 according to the present variation,
the point to be given to the consumer on using the resource recovery apparatus 100 is
determined based on the remaining capacity in each resource recovery apparatus 100
and/or the usage frequency of each resource recovery apparatus 100, which can encourage
the consumer to take a disposal action for correcting disproportion in the waste amount
between the plurality of resource recovery apparatuses 100.

[0216] Other Embodiments

In the first embodiment described above, the example is described in which the suggestion
information includes the information indicating the suggestion for the recommended
location of the target resource recovery apparatus. However, under the assumption that
the location of the resource recovery apparatus 100 is frequently changed, the suggestion
information may include information indicating a recommended time slot associated with
the recommended location. The resource recovery apparatus 100 is differently demanded
depending on a time slot of an event, for example, a demand at a spot may be high during
the day, but a demand at another spot may be high at night. For this reason, the suggestion
information preferably includes not only the information of the recommended location
but also the information of the recommended time slot associated with the recommended
location.

[0217] In the first embodiment and the variation thereof described above, the example
is described in which the server apparatus 200 transmits the suggestion information to the
communication apparatus 300. However, in a case that the resource recovery apparatus
100 is a self-propelled trash bin operated by remote control, the server apparatus 200 may

operate the resource recovery apparatus 100 by remote control based on the suggestion
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information. For example, the server apparatus 200, in a case of changing the location of
the resource recovery apparatus 100 having been placed, may operate the resource
recovery apparatus 100 by remote control to move the resource recovery apparatus 100
to the location indicated by the suggestion information.

[0218] In the variation of the second embodiment described above, the example is
described in which the server apparatus 200 includes the incentive information manager
234a that determines the incentive given upon use of each resource recovery apparatus
100. The incentive information manager 234a may determine content of the incentive
given to the consumer, based on shop information indicating a shop where the waste
discarded by the consumer is sold. The incentive information manager 234a may
determine to give a point associated with the shop where the waste discarded by the
consumer is sold, for example, a point usable only in the group (chain shops, retailers, or
the like) to which the shop belongs.

[0219] This can encourage the consumer to discard the waste in the resource recovery
apparatus 100. From the viewpoint of the shop (company), a packaging container or the
like of a product sold by the shop is not discarded on the streets, which improves a
company's image (brand enhancement), and further increases an ability to attract
customers owing to the points.

[0220] As an example of a method for specifying a shop selling a product, a tag writer
may be provided to the shop to write sales shop information to the electronic tag 52
included in the product (article 50) from the tag writer. The resource recovery apparatus
100 reads the sell shop information from the electronic tag 52 and transmits the sales shop
information to the server apparatus 200. This allows the server apparatus 200 to determine
the shop where the waste discarded by the consumer is sold.

[0221] The server apparatus 200 may transmit the product identifier identifying the
waste (article 50) discarded in the resource recovery apparatus 100 to an external
apparatus via the network 10. The external apparatus is a communication apparatus
belonging to a manufacturer or a retailer. This allows the manufacturer or the retailer to
grasp what product is discarded in the resource recovery apparatus 100. A product
difficult to discard in the resource recovery apparatus 100 can be also grasped, which can
be leveraged for product development (packaging container) improvement or selling
method improvement.

[0222] The product identifier transmitted from the server apparatus 200 to the external
apparatus may be or may not be associated with the consumer identifier. The product
identifier being not associated with the consumer identifier also leads to protection of
individual information.
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[0223] In the second embodiment described above, the example is described in which
the server apparatus 200 transmits the guide information message to the terminal
apparatus 500 in order to notify the consumer of the location of the recommended
recovery apparatus. However, as illustrated in FIG. 25, in a case that a display apparatus
600 1s placed at location visible from the consumer, the server apparatus 200 may transmit
the information indicating the location of the recommended recovery apparatus to the
display apparatus 600. The display apparatus 600 may be a display apparatus for a so-
called digital signage. This can display the information indicating the location of the
recommended recovery apparatus on the display apparatus 600 to notify the consumer of
the location of the recommended recovery apparatus.

[0224] A program may be provided that causes a computer to execute each of the
processing operations according to the first and second embodiments and the variations
thereof described above. The program may be recorded in a computer readable medium.
Use of the computer readable medium enables the program to be installed on a computer.
Here, the computer readable medium on which the program is recorded may be a non-
transitory recording medium. The non-transitory recording medium is not particularly
limited, and may be, for example, a recording medium such as a CD-ROM or a DVD-
ROM.

[0225] The first and second embodiments have been described above in detail with
reference to the drawings; however, specific configurations are not limited to those
described above, and various design modifications or the like can be made without
departing from the gist of the present disclosure.

[0226] Note that the UN Summit of September 2015 adopted "Sustainable Development
Goals (SDGs)" as 17 international goals. In the first and second embodiments, the
resource recovery system, the server apparatus, the resource recovery apparatus, the
terminal apparatus, the method, and the program can contribute to achievement of the
goals, among these SDGs 17 international goals, for example, "7. Ensure access to
affordable, reliable, sustainable and modern energy for all", "9. Build resilient
infrastructure, promote inclusive and sustainable industrialization and foster innovation",
"11. Make cities and human settlements inclusive, safe, resilient and sustainable", and
"12. Ensure sustainable consumption and production patterns".

[0227] The present application claims priority to Japanese Patent Application No. 2020-
048411 (filed on March 18, 2020) and Japanese Patent Application No. 2020-075638
(filed on April 21, 2020), and the entire contents of which are incorporated herein by
reference.

40



CLAIMS

1. A resource recovery system for recovering articles to be recycled as resources, the
resource recovery system comprising:

a plurality of resource recovery apparatuses configured to recover discarded
articles by a person discarding waste; and

a server apparatus configured to manage the plurality of resource recovery
apparatuses, wherein

the server apparatus is configured to generate suggestion information, based on a
utilization result of each of the plurality of resource recovery apparatuses and a location
of each of the plurality of resource recovery apparatuses, the suggestion information
including information indicating a suggestion for a location of a target resource recovery
apparatus, and

the target resource recovery apparatus is a resource recovery apparatus to be
newly placed and/or one of the plurality of resource recovery apparatuses, that has been

located and of which location is to be changed.

2. The resource recovery system according to claim 1, wherein
a resource recovery apparatus of the plurality of resource recovery apparatuses is
configured to transmit location information to the server apparatus, the location

information indicating the location of the resource recovery apparatus.

3. The resource recovery system according to claim 1 or 2, wherein

a resource recovery apparatus of the plurality of resource recovery apparatuses is
configured to transmit measurement information to the server apparatus, the measurement
information that the server apparatus is to use to specify the utilization result of the

resource recovery apparatus.
4. The resource recovery system according to claim 3, wherein

the measurement information is configured to include information indicating an
amount of articles accumulated or a remaining capacity in the resource recovery

apparatus.

5. The resource recovery system according to claim 3 or 4, wherein
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the measurement information is configured to include information indicating the
number of times an opening/closing provided to the resource recovery apparatus is

opened and/or information indicating a length of a period the opening/closing is open.

6. The resource recovery system according to claim 3 or 4, wherein
the server apparatus is configured to

specify, a geographical region based on the utilization result and
the location of each of the plurality of resource recovery apparatuses, the
geographical region where an amount of discarded articles per unit time exceeds a
predetermined amount, and

generate the suggestion information including information
suggesting a location in the geographical region as a location of the target resource

recovery apparatus.

7. The resource recovery system according to claim 6, wherein

the server apparatus is configured to generate the suggestion information
including information suggesting changing, to a location inside the geographical region,
a location of a resource recovery apparatus, of the plurality of resource recovery

apparatuses, having been located outside the geographical region.

8. The resource recovery system according to any one of claims 1 to 7, wherein
the server apparatus is configured to generate the suggestion information further
including information suggesting a storage capacity for storing the articles in the target

resource recovery apparatus.

9. The resource recovery system according to any one of claims 1 to 8, wherein

the server apparatus is configured to generate the suggestion information based
on a type of articles recovered by each of the plurality of resource recovery apparatuses,
the suggestion information further including information suggesting a sorting type, the
sorting type indicating a type of the articles to be recovered by the target resource

recovery apparatus.
10. The resource recovery system according to claim 9, wherein

each of the plurality of resource recovery apparatuses is configured to include

articles specifier configured to specify the articles, and
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the server apparatus is configured to specify, based on a result of the specification
by the articles specifier, the type of the articles recovered by each of the plurality of

resource recovery apparatuses.

11. The resource recovery system according to any one of claims 1 to 10, wherein
the server apparatus is configured to generate the suggestion information further

based on event information related to an event to be held in future.

12. The resource recovery system according to claim 11, wherein

the server apparatus is configured to manage the utilization result in association
with an event type,

the event information is configured to include event type information indicating
the event type, and

the server apparatus is configured to generate the suggestion information, based
on the utilization result corresponding to the event type indicated by the event type
information.

13. The resource recovery system according to claim 11 or 12, wherein

the event information is configured to include event-holding area information
indicating an event-holding area where the event is to be held, and

the server apparatus is configured to generate the suggestion information, based
on the event-holding area information, the suggestion information including information
indicating a suggestion for a location, inside the event-holding area, of the target resource

recovery apparatus.

14. The resource recovery system according to any one of claims 11 to 13, wherein
the event information is configured to include event-holding period information
indicating a future period during which the event is to be held, and
the server apparatus is configured to generate the suggestion information, based
on the event-holding period information, the suggestion information including
information indicating a suggestion for the location of the target resource recovery

apparatus during the future period.

15. The resource recovery system according to claim 14, wherein
the server apparatus is configured to generate the suggestion information further

based on weather information on predicted weather during the future period.
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16. The resource recovery system according to claim 12 or any one of claims 13 to 15
citing claim 12, wherein

the event information is configured to include participant headcount information
indicating the number of participants participating in the event, and

the server apparatus is configured to generate the suggestion information, based
on the participant headcount information and/or the event type information, the
suggestion information further comprising placement count information suggesting the
number of the target resource recovery apparatus and/or type information suggesting the

type of articles to be recovered by the target resource recovery apparatus.

17. The resource recovery system according to any one of claims 1 to 16, wherein
the server apparatus is configured to transmit the suggestion information to a
communication apparatus belonging to a predetermined business operator, and
the predetermined business operator is either a business operator who locates the
target resource recovery apparatus or a business operator who changes the location of the

target resource recovery apparatus.

18. A server apparatus used in a resource recovery system for recovering articles to
be recycled as resources, the server apparatus comprising:

a communicator configured to communicate with a plurality of resource recovery
apparatuses configured to recover the discarded articles by a person discarding waste; and

a processing unit configured to generate suggestion information, based on a
utilization result of each of the plurality of resource recovery apparatuses and a location
of each of the plurality of resource recovery apparatuses, the suggestion information
including information indicating a suggestion for the location of the target resource
recovery apparatus, wherein

the target resource recovery apparatus is a resource recovery apparatus to be
newly located and/or one of the plurality of resource recovery apparatuses, that has been

located and of which location is to be changed.

19. A resource recovery apparatus, in a resource recovery system for recovering
articles to be recycled as resources, configured to recover the discarded articles by a
person discarding waste, the resource recovery apparatus comprising:

a measurer configured to generate measurement information for a server apparatus

to specify a utilization result of the resource recovery apparatus;
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a positioner configured to generate location information indicating a location of
the resource recovery apparatus; and
a communicator configured to transmit, to the server apparatus, the measurement

information and the location information in association with each other.

20. A method performed by a resource recovery system for recovering articles to be
recycled as resources, the method comprising:

communicating with a plurality of resource recovery apparatuses configured to
recover discarded articles by a person discarding waste;

generating suggestion information, based on a utilization result of each of the
plurality of resource recovery apparatuses and a location of each of the plurality of
resource recovery apparatuses, the suggestion information including information
indicating a suggestion for a location of a target resource recovery apparatus, wherein

the target resource recovery apparatus is a resource recovery apparatus to be
newly placed and/or one of the plurality of resource recovery apparatuses, that has been

located and of which location is to be changed.
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