DESCRIPTION
MANAGEMENT APPARATUS OR DEVICE INFORMATION TRANSMITTING
APPARATUS
TECHNICAL FIELD

The present disclosure relates to a management apparatus or a device information

transmitting apparatus.

BACKGROUND ART

Hitherto, there has been a system in which a device information transmitting apparatus
and a management apparatus communicate with each other via a communication network. For
example, PTL 1 (Japanese Unexamined Patent Application Publication No. 2010-210209)
discloses a system in which an information transmitting apparatus that transmits information
about an air conditioner at a predetermined timing and a management apparatus that manages

a plurality of air conditioners communicate with each other via the Internet.

SUMMARY OF THE INVENTION
<Technical Problem>

In the foregoing system, it may be difficult to transmit and receive information that is
necessary for operating the system when communication quality in the communication network
decreases. Such a situation is to be suppressed.
<Solution to Problem>

According to a first aspect of the present disclosure, there is provided a management
apparatus that communicates with a device information transmitting apparatus via a
communication network under a predetermined communication condition. The device
information transmitting apparatus is an apparatus that transmits device information, the device
information transmitting apparatus controls the device, the management apparatus further
communicates with an information output terminal, the information output terminal is
associated with the device information transmitting apparatus and transmits a request related
to the device controlled by the device information transmitting apparatus to the management
apparatus. The device information is information about a predetermined device. The
management apparatus includes a first measuring unit, a first determining unit, and a first
control unit. The first measuring unit measures communication quality in the communication
network. The first determining unit determines a degree of decrease in the communication
quality. The first control unit executes first control in accordance with the degree of decrease

in the communication quality. In the first control, the first control unit changes the



communication condition in accordance with a degree of priority of each of pieces of
information transmitted between the device information transmitting apparatus and the
management apparatus, and wherein the management apparatus further comprises a first
notifying unit that notifies the information output terminal that the first control is being
executed such that a person who operates the information output terminal is able to recognize
the execution of the first control, when the first control unit executes the first control.

Accordingly, even in a case where the communication quality in the communication
network decreases in the communication between the management apparatus and the device
information transmitting apparatus via the communication network, necessary information can
be transmitted and received.

The "first control" herein may include not only a single process but also a plurality of
processes.

The "communication condition" herein is not limited and may be any condition related
to communication between the management apparatus and the device information transmitting
apparatus and related to the amount of communication. For example, the "communication
condition" herein is the timing to transmit or receive information, the number of transmissions
or receptions of information, the details of information that is transmitted or received, or the
like, between the management apparatus and the device information transmitting apparatus.

The "degree of priority" herein is the degree of priority of information transmitted
between the management apparatus and the device information transmitting apparatus and is,
for example, individually determined in accordance with the degree of importance of each
piece of information. For example, the degree of priority is individually determined in
accordance with the degree of necessity of each piece of information in operating the system
including the device information transmitting apparatus and the management apparatus. For
example, the degree of priority is determined in accordance with a condition (for example, a
type, a place of disposition, an ability, or the like) of the device that transmits or receives
information.

In an embodiment of the above management apparatus, in the first control, the first
control unit changes the communication condition regarding transmission of information from
the management apparatus to the device information transmitting apparatus. Accordingly, in a
case where the communication quality in the communication network decreases in the
communication between the management apparatus and the device information transmitting
apparatus via the communication network, the communication condition is changed regarding
transmission of information from the management apparatus to the device information

transmitting apparatus.



In an embodiment of the above management apparatus, in the first control, the first
control unit transmits, to the device information transmitting apparatus, an instruction to
change the communication condition regarding transmission of information from the device
information transmitting apparatus to the management apparatus. Accordingly, in a case where
the communication quality in the communication network decreases in the communication
between the management apparatus and the device information transmitting apparatus via the
communication network, the communication condition is changed regarding transmission of
information from the device information transmitting apparatus to the management apparatus.

In an embodiment of the above management apparatus, the device includes an air
conditioner. The degree of priority is determined based on at least one of an installation status
of the air conditioner, a usage status of the air conditioner, an attribute of the air conditioner,
and a monitoring purpose of the air conditioner. Accordingly, in a case where the
communication quality in the communication network decreases in the communication
between the management apparatus and the device information transmitting apparatus in the
system that manages the air conditioner via the communication network, the communication
condition can be finely determined. The "usage status" herein is, for example, the operation
state, operation time section of the air conditioner or the like. The "monitoring purpose" herein
includes whether there is a monitoring purpose and/or the details of the monitoring purpose.

An embodiment of the above management apparatus further includes a first notifying
unit. The first notifying unit notifies a predetermined information output terminal that the first
control is being executed, when the first control unit executes the first control. Accordingly, a
user or a system operator is able to grasp that the first control is being executed.

In an embodiment of the above management apparatus, the first control unit suspends
or stops the first control in response to receipt of, from another apparatus, a command of
suspending or stopping execution of the first control. Accordingly, it is possible to determine
execution, and suspension or stop of the first control as appropriate.

In an embodiment of the above management apparatus, the first determining unit
determines the communication quality, based on a reference value of the communication
quality, the reference value being determined based on a result of measurement of the
communication quality during a predetermined period. Accordingly, it is possible to accurately
determine the degree of decrease in the communication quality. The "predetermined period" is
appropriately set in accordance with design specifications or an installation environment.

In an embodiment of the above management apparatus , a reference value is determined
by another information processing apparatus. Accordingly, it is possible to appropriately set a

trigger for the first control.



According to a second aspect of the present disclosure, there is provided a device
information transmitting apparatus that communicates with a management apparatus via a
communication network under a predetermined communication condition and transmits device
information. The device information is information about a predetermined device, the device
information transmitting apparatus controls the device, the device information transmitting
apparatus further communicates with an information output terminal, the information output
terminal is associated with the device information transmitting apparatus and transmits a
request related to the device controlled by the device information transmitting apparatus to the
management apparatus. The device information transmitting apparatus includes a second
measuring unit, a second determining unit, and a second control unit. The second measuring
unit measures communication quality in the communication network. The second determining
unit determines a degree of decrease in the communication quality. The second control unit
executes second control. The second control is control executed in accordance with the degree
of decrease in the communication quality. In the second control, the second control unit changes
the communication condition in accordance with a degree of priority of each of pieces of
information transmitted between the device information transmitting apparatus and the
management apparatus, and wherein the device information transmitting apparatus further
comprises a second notifying unit that notifies the information output terminal that the second
control is being executed such that a person who operates the information output terminal is
able to recognize the execution of the second control, when the second control unit executes
the second control.

Accordingly, even in a case where the communication quality in the communication
network decreases in the communication between the management apparatus and the device
information transmitting apparatus via the communication network, necessary information can
be transmitted and received.

The "second control" herein may include not only a single process but also a plurality
of processes.

The "communication condition" herein is not limited and may be any condition related
to communication between the management apparatus and the device information transmitting
apparatus and related to the amount of communication. For example, the "communication
condition" herein is the timing to transmit or receive information, the number of transmissions
or receptions of information, the details of information that is transmitted or received, or the
like, between the management apparatus and the device information transmitting apparatus.

The "degree of priority" herein is the degree of priority of information transmitted

between the management apparatus and the device information transmitting apparatus and is,



for example, individually determined in accordance with the degree of importance of each
piece of information. For example, the degree of priority is individually determined in
accordance with the degree of necessity of each piece of information in operating the system
including the device information transmitting apparatus and the management apparatus.

In an embodiment of the above device information transmitting apparatus, in the second
control, the second control unit changes the communication condition regarding transmission
of information from the device information transmitting apparatus to the management
apparatus. Accordingly, in a case where the communication quality in the communication
network decreases in the communication between the management apparatus and the device
information transmitting apparatus via the communication network, the communication
condition is changed regarding transmission of information from the device information
transmitting apparatus to the management apparatus.

In an embodiment of the above device information transmitting apparatus, in the second
control, the second control unit transmits, to the management apparatus, an instruction to
change the communication condition regarding transmission of information from the
management apparatus to the device information transmitting apparatus. Accordingly, in a case
where the communication quality in the communication network decreases in the
communication between the management apparatus and the device information transmitting
apparatus via the communication network, the communication condition is changed regarding
transmission of information from the management apparatus to the device information
transmitting apparatus.

In an embodiment of the above device information transmitting apparatus, the device
includes an air conditioner. The degree of priority is determined based on at least one of an
installation status of the air conditioner, a usage status of the air conditioner, an attribute of the
air conditioner, and a monitoring purpose of the air conditioner. Accordingly, in a case where
the communication quality in the communication network decreases in the communication
between the management apparatus and the device information transmitting apparatus in the
system that manages the air conditioner via the communication network, the communication
condition can be finely determined. The "usage status" herein is, for example, the operation
state, operation time section of the air conditioner or the like. The "monitoring purpose" herein
includes whether there is a monitoring purpose and/or the details of the monitoring purpose.

An embodiment of the above device information transmitting apparatus further includes
a second notifying unit. The second notifying unit notifies a predetermined information output
terminal that the second control is being executed, when the second control unit executes the

second control. Accordingly, a user or a system operator is able to grasp that the second control



is being executed.

In an embodiment of the above device information transmitting apparatus, the second
control unit suspends or stops the second control in response to receipt of, from another
apparatus, a command of suspending or stopping execution of the second control. Accordingly,
it is possible to determine execution, and suspension or stop of the second control as
appropriate.

In an embodiment of the above device information transmitting apparatus, the second
determining unit determines the communication quality, based on a reference value of the
communication quality, the reference value being determined based on a result of measurement
of the communication quality during a predetermined period. Accordingly, it is possible to
accurately determine the degree of decrease in the communication quality. The "predetermined
period" is appropriately set in accordance with design specifications or an installation
environment.

In an embodiment of the above device information transmitting apparatus , the reference
value is determined by another information processing apparatus. Accordingly, it is possible to

appropriately set a trigger for the second control.

BRIEF DESCRIPTION OF DRAWINGS

<Fig. 1> Fig. 1 is a schematic diagram illustrating the configuration of a device
management system.

<Fig. 2> Fig. 2 is a schematic diagram illustrating the configuration of an air conditioner.

<Fig. 3> Fig. 3 is a schematic diagram illustrating functional blocks of individual
apparatuses constituting a device management system according to a first embodiment.

<Fig. 4> Fig. 4 is a schematic diagram illustrating an example of communication
conditions related to communication between a management apparatus and one control
terminal.

<Fig. 5> Fig. 5 is a schematic diagram illustrating an example of information that is
taken into account in determining the degree of priority.

<Fig. 6> Fig. 6 is a schematic diagram illustrating an example of a manner of
determining the degree of priority.

<Fig. 7> Fig. 7 is a schematic diagram illustrating an example of a manner of
determining the degree of priority.

<Fig. 8> Fig. 8 is a schematic diagram illustrating an example of a manner of
determining the degree of priority.

<Fig. 9> Fig. 9 is a schematic diagram illustrating an example of a manner of
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determining the degree of priority.

<Fig. 10> Fig. 10 is a schematic diagram for describing an example of reduction control
executed in the device management system according to the first embodiment.

<Fig. 11> Fig. 11 is a schematic diagram illustrating functional blocks of individual
apparatuses constituting a device management system according to a second embodiment.

<Fig. 12> Fig. 12 is a schematic diagram for describing an example of reduction control
executed in the device management system according to the second embodiment.
DESCRIPTION OF EMBODIMENTS
<First Embodiment>

Hereinafter, a device management system 1 according to a first embodiment of the
present disclosure will be described. The following embodiment is a specific example, does
not limit the technical scope, and can be appropriately changed without deviating from the gist.
(1) Overall Configuration

Fig. 1 is a schematic diagram illustrating the configuration of the device management
system 1 according to one embodiment of the present disclosure. In the following description,
a plurality of apparatuses having similar functions are denoted by the same reference numerals
when a common description is given about the apparatuses. When one of a plurality of
apparatuses having similar functions is described by being distinguished from the others, a
lower-case alphabetic letter is attached to the reference numeral denoting the apparatus. For
example, control terminals 20a to 20c, which are apparatuses having similar functions, will be
referred to as control terminals 20 when a common description is given about them. Although
the letters "a" to "c" and the like are attached to reference numerals for convenience of
description, these letters represent an exemplary number, and the number is not limited thereto.

The device management system 1 is a system in which a single management apparatus
30 manages many devices. Here, the management apparatus 30 is installed in a central
management center 3. There are many facilities 2a to 2c in a jurisdiction area of the central
management center 3. The facilities 2a to 2c are, for example, an office building, a commercial
building, and a condominium. One or a plurality of air conditioners 10a to 10f, which are an
example of devices to be managed, are installed in each of the facilities 2a to 2c. Each of the
air conditioners 10a to 10f is connected to any one of the plurality of control terminals 20a and
20b. In the device management system 1, the individual control terminals 20a and 20b and the
management apparatus 30 communicate device information, which will be described below,
and thus the plurality of air conditioners 10a to 10f are managed.

The management apparatus 30 is connected to a plurality of monitoring terminals 40a
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to 40c and a plurality of maintenance terminals 50a and 50b via a communication network
NW1. When an anomaly notice is made regarding any one of the air conditioners 10a to 10f,
the management apparatus 30 notifies an operator or the like of the monitoring terminals 40a
to 40c or the maintenance terminals 50a and 50b that the anomaly notice has been made.

The communication network NW1 includes a wide area network (WAN) connected to
a plurality of properties. For example, the communication network NW1 includes the Internet.

The number of control terminals 20, the number of monitoring terminals 40, and/or the
number of maintenance terminals 50 can be changed as appropriate. Also, the number of
facilities 2 and/or the number of management centers 3 can be changed as appropriate.

(2) Management Target (Device) in Device Management System 1

Hereinafter, an "air conditioner” that cools or warms a target space will be described as
an example of a device serving as a management target in the device management system 1
according to the present embodiment. Note that the management target in the device
management system 1 according to the present embodiment is not limited to an air conditioner,
and any device having the following feature can be adopted. For example, a ventilation device,
a humidity adjusting device, an air handling unit, a chiller unit, and/or another refrigeration
device or the like may be adopted as a "device".

Fig. 2 is a schematic diagram illustrating the configuration of the air conditioner 10
according to the present embodiment. The air conditioner 10 includes a refrigerant circuit
constituted by a compressor, a heat exchanger, and the like which are not illustrated. The air
conditioner 10 includes an outdoor unit 11 and a plurality of indoor units 12a to 12d. The
outdoor unit 11 is connected to the individual indoor units 12 through dedicated communication
lines. The outdoor unit 11 includes an outdoor unit control circuit 11X. The indoor units 12a to
12d include indoor unit control circuits 12Xa to 12Xd, respectively. The air conditioner 10 has
various sensors that are appropriately attached to predetermined positions. These sensors detect
at least any one of a room temperature, an ambient outside temperature, a temperature and
pressure of refrigerant sucked into the compressor, a temperature and pressure of refrigerant
discharged from the compressor, a temperature of refrigerant in an evaporator, and a
temperature of refrigerant in a condenser. On the basis of detected values of the various sensors,
the outdoor unit control circuit 11X and the indoor unit control circuits 12X cooperate with
each other to control the operations of individual parts of the air conditioner 10. The air
conditioner 10 is operated on the basis of control information input from an operation terminal
15, such as a remote controller and/or an operation panel, and control information input from

the external monitoring terminal 40 via the communication network NW 1.
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The outdoor unit 11 is a device that functions as a heat source of the refrigerant circuit.
The outdoor unit 11 includes a connection unit 11Y mounted therein. The outdoor unit control
circuit 11X transmits information to and receives information from the control terminal 20 via
the connection unit 11Y. The outdoor unit 11 is installed, for example, on a roof, in an
underground room, or the like.

The indoor unit 12 is operated by the operation terminal 15 installed indoors. The
operation terminal 15 is constituted by, for example, a remote controller and an operation panel
or the like attached indoors. Here, the plurality of indoor units 12a to 12d connected to the
single outdoor unit 11 are operated while individually being associated with one or a plurality
of operation terminals 15. A human detection sensor or the like that detects the presence of a
person may be mounted on the indoor unit 12. The indoor units 12a to 12d are installed in
installation spaces 5a to 5d, such as a plurality of floors or a plurality of rooms of the facility
2, in a dispersed manner.

(3) Detailed Configuration of Device Management System 1

Fig. 3 is a schematic diagram illustrating functional blocks of the individual apparatuses
constituting the device management system 1 according to the present embodiment.
(3-1) Control Terminal (Device Information Transmitting Apparatus)

The control terminal 20 connects to the outdoor unit control circuit 11X, thereby
controlling the air conditioner 10. As illustrated in Fig. 3, each control terminal 20 includes a
storage unit 21, a communication unit 22, a processing unit 23, and a connection unit 24.

The storage unit 21 stores various pieces of information and is constituted by a
nonvolatile memory, a volatile memory, and the like. For example, the storage unit 21 stores a
program for executing various functions of the control terminal 20. The storage unit 21 stores
"device information" transmitted between the control terminal 20 and the management
apparatus 30, "communication conditions" related to transmission of the device information,
and so forth.

"Device information" is a plurality of types of information about the air conditioner
(device) 10, which is a management target, and is broadly classified into, for example, "state
information" indicating the state of the air conditioner 10 and "control information" for
controlling various states of the air conditioner 10. "State information" is classified into first
state information D1, second state information D2, and third state information D3 in
descending order of the degree of priority. The "degree of priority" is the degree of priority of
information transmitted between the management apparatus 30 and the control terminal 20 and

is, for example, individually determined in accordance with the degree of importance of each
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piece of information. For example, the degree of priority is individually determined in
accordance with the degree of necessity of each piece of information in operating the system
including the management apparatus 30 and the control terminal 20. For example, the degree
of priority is determined in accordance with a condition (for example, a type, a place of
disposition, an ability, or the like) of the device that transmits or receives information.

In the present embodiment, the first state information D1 is information having the
highest degree of priority. The first state information D1 is, for example, information such as
an anomaly notice indicating that a serious anomaly has occurred in a device.

The second state information D2 is information having the second highest degree of
priority. The second state information D2 is, for example, control information of an electric
valve, motor, or another actuator belonging to the air conditioner 10, and information of
detected values or the like of various sensors installed in the air conditioner 10.

The third state information D3 is information having the third highest degree of priority.
The third state information D3 is, for example, information for acquiring characteristics of a
user, and corresponds to an operation history or the like of the operation terminal 15. The
classification of individual pieces of state information is not limited to that described above
and can be set in any manner by a manager or the like.

The storage unit 21 stores communication conditions related to transmission of the
plurality of types of state information in association with each air conditioner 10. A
"communication condition" is a condition related to communication between the management
apparatus 30 and the control terminal 20, and is a condition related to the amount of
communication. For example, a "communication condition" individually defines the timing to
transmit or receive information, the number of transmissions or receptions of information, the
details of information that is transmitted or received, or the like, regarding communication
between the management apparatus 30 and each control terminal 20.

Fig. 4 is a schematic diagram illustrating an example of communication conditions
related to communication between the management apparatus 30 and one control terminal 20a.
The communication conditions between the management apparatus 30 and the one control
terminal 20a include, for example, a first communication condition Al, a second
communication condition A2, a third communication condition A3, and the like illustrated in
parts (a) to (c) of Fig. 4.

The first communication condition Al in Fig. 4 defines that the first state information
D1, the second state information D2, and the third state information D3 are transmitted to the

management apparatus 30 at a frequency of once per three minutes regarding each of the
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corresponding air conditioners 10 (10a, 10b, 10c) (part (a) of Fig. 4). The first communication
condition A1 is selected, for example, in a normal state (when the degree of communication
quality in the communication network NW1 is not high).

The second communication condition A2 in Fig. 4 defines that only the first state
information D1 is transmitted to the management apparatus 30 at a frequency of once per ten
minutes regarding each of the corresponding air conditioners 10 (10a, 10b, 10c) (part (b) of
Fig. 4). The second communication condition A2 defines that some of a plurality of types of
pieces of state information D1 to D3 (pieces of state information D2 and D3) about the
individual air conditioners 10 are not transmitted. The second communication condition A2
defines that the transmission frequency of the pieces of state information D1 to D3 about the
individual air conditioners 10 is lower than in the first communication condition Al. The
second communication condition A2 is a communication condition for reducing the amount of
communication between the management apparatus 30 and the control terminal 20 as compared
with the first communication condition A1.

The third communication condition A3 in Fig. 4 defines that the first state information
D1, the second state information D2, and the third state information D3 are transmitted to the
management apparatus 30 at a frequency of once per three minutes regarding the air conditioner
10 that is within a predetermined time after activation (a predetermined time has not elapsed
after activation), and that the first state information D1 and the second state information D2 are
transmitted to the management apparatus 30 at a frequency of once per ten minutes regarding
the air conditioner 10 that is out of the predetermined time after activation (the predetermined
time has elapsed after activation) (part (c) of Fig. 4). The third communication condition A3
defines that some of the plurality of types of pieces of state information D1 to D3 (pieces of
state information D2 and D3) about some of the air conditioners 10 are not transmitted. The
third communication condition A3 defines that the transmission frequency of the state
information about some of the air conditioners 10 (10b, 10c) is lower than that of the state
information about the other air conditioner 10 (10a). The third communication condition A3 is
a communication condition for reducing the amount of communication between the
management apparatus 30 and the control terminal 20 as compared with the first
communication condition Al.

The communication conditions also define conditions related to various types of
communication other than the above. For example, the communication conditions stored in the
storage unit 21 can be updated as appropriate from the management apparatus 30 or another

terminal. For example, the communication conditions stored in the storage unit 21 are updated
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in response to an instruction from the management apparatus 30.

The communication unit 22 communicates with an external network including the
communication network NW1. With the function of the communication unit 22, transmission
and reception of various commands and various pieces of data are performed between the
control terminal 20 and the management apparatus 30.

The processing unit 23 executes various information processing operations. The
processing unit 23 acquires state information as appropriate from the corresponding air
conditioner 10 via the connection unit 24. The processing unit 23 controls communication
between the control terminal 20 and the management apparatus 30 via the communication unit
22. For example, the processing unit 23 transmits device information (state information)
acquired by the control terminal 20 from the outdoor unit 11 connected thereto, to the
management apparatus 30 in accordance with a communication condition. The control terminal
20 including the above-described processing unit 23 corresponds to a "device information
transmitting apparatus"” that transmits device information about a predetermined device to the
management apparatus 30. The processing unit 23 suppresses communication of one or some
of a plurality of pieces of device information (state information) in response to receipt of, from
the management apparatus 30, a reduction control notification as device information (control
information). At this time, the processing unit 23 updates the content of the communication
conditions stored in the storage unit 21 in response to a request from the management apparatus
30 included in the reduction control notification.

The connection unit 24 is connected to the connection unit 11Y of the outdoor unit 11.
The control terminal 20 is capable of transmitting instruction information to the outdoor unit
control circuit 11X and acquiring state information from the outdoor unit control circuit 11X,
via the connection unit 24.

(3-2) Management Apparatus

The management apparatus 30 connects to each of the control terminal 20 and the
monitoring terminal 40 via the communication network NW1 and manages operation states
and so forth of a plurality of air conditioners 10 including air conditioners 10a to 10i. The
management apparatus 30 communicates with the control terminal 20 via the communication
network NW 1. As illustrated in Fig. 3, the management apparatus 30 includes a storage unit
31, an input unit 32, a communication unit 33, a processing unit 34, and an output unit 35.

The storage unit 31 stores various pieces of information and includes a read only
memory (ROM), a random access memory (RAM), and/or a hard disk or the like. Here, the

storage unit 31 includes a centralized management storage unit 31A, a state information storage
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unit 31B, a control information storage unit 31C, and a communication condition storage unit
31D. The storage unit 31 stores a program for executing various functions of the management
apparatus 30.

The centralized management storage unit 31A stores information about the plurality of
air conditioners 10a to 10i managed by the management apparatus 30. For example, the
centralized management storage unit 31A individually stores information about the facility 2
in which the individual air conditioners 10a to 10i are installed, information about the outdoor
unit 11 and the installation spaces 5a to 5d of the indoor units 12a to 12d in the facility 2,
information about a monitor of the individual air conditioners 10, the individual air
conditioners 10 corresponding to each control terminal 20, and so forth.

The state information storage unit 31B individually stores various pieces of state
information received from the control terminal 20 in association with the individual air
conditioners 10a to 10i.

The control information storage unit 31C individually stores control information for the
individual air conditioners 10a to 10i input by a manager who operates the management
apparatus 30, control information corresponding to a request from the monitoring terminal 40
described below to the individual air conditioners 10a to 101, and so forth.

The communication condition storage unit 31D individually stores "communication
conditions" about the individual control terminals 20. The information stored in the
communication condition storage unit 31D includes the information of the communication
conditions stored in the storage unit 21 of each control terminal 20 (the information illustrated
in Fig. 4). The communication conditions for the individual control terminals 20 can be
changed by appropriately rewriting the information stored in the communication condition
storage unit 31D of the management apparatus 30.

The storage unit 31 is capable of storing any information other than the above-described
various storage units.

The input unit 32 is an interface for inputting information to the management apparatus
30. For example, the input unit 32 is implemented by a keyboard, a mouse, and/or a touch
screen or the like. For example, the input unit 32 enables information to be input to various
reception screens. Thus, a manager is able to input control information for each air conditioner
10 and input information for changing various settings, via the input unit 32. For example, the
manager is able to set a reference value SV (described below) for reduction control described
below, via the input unit 32. For example, the manager is able to input a command of canceling

reduction control, via the input unit 32.
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The communication unit 33 is an interface for communicating with the control terminal
20 and the monitoring terminal 40. Specifically, the communication unit 33 receives state
information from the control terminal 20. For example, the communication unit 33 transmits
control information to the control terminal 20. For example, the communication unit 33
receives a "request” or other information from the monitoring terminal 40. For example, the
communication unit 33 transmits a reduction control notification or a cancellation notification
described below to the monitoring terminal 40 or the control terminal 20 in accordance with a
process by the processing unit 34. For example, the communication unit 33 receives a request
about the reference value SV for reduction control from another information processing
apparatus, such as the monitoring terminal 40. The device information and other information
received by the communication unit 33 are stored in the storage unit 31.

The processing unit 34 executes various information processing operations in the
management apparatus 30 and is constituted by a central processing unit (CPU), a cache
memory, and so forth. Here, the processing unit 34 has functions of a calculation unit 341, a
communication quality measuring unit 342, a communication quality determining unit 343,
and a reduction control unit 344.

The calculation unit 341 executes calculation regarding information processing that is
based on information received by the communication unit 33. For example, the calculation unit
341 generates various pieces of management information or the like in accordance with state
information received from the control terminal 20. The calculation unit 341 executes
processing in response to a request from the monitoring terminal 40 and generates monitoring
information or the like indicating a result of the processing.

The communication quality measuring unit 342 ("first measuring unit") measures a
parameter related to the communication quality of communication between the management
apparatus 30 and the control terminal 20 via the communication network NW1. Specifically,
the communication quality measuring unit 342 measures any one of or any combination of
parameters such as a communication speed, a packet loss rate, the number of retransmissions,
and a delay time.

The communication quality determining unit 343 ("first determining unit") determines,
on the basis of the parameter related to the communication quality and measured by the
communication quality measuring unit 342, whether the communication quality of
communication between the management apparatus 30 and the control terminal 20 via the
communication network NW1 has decreased and/or the degree of decrease (communication

quality determination). Specifically, the communication quality determining unit 343
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determines, in the communication quality determination, whether the communication quality
has decreased and/or the degree of decrease of that, on the basis of whether the parameter
measured by the communication quality measuring unit 342 is more than or equal to a
predetermined reference value SV or less than the predetermined reference value SV. For
example, the communication quality determining unit 343 determines, in the communication
quality determination, whether the communication quality has decreased and/or the degree of
decrease, on the basis of a communication speed during a predetermined period being less than
the predetermined reference value SV. For example, the communication quality determining
unit 343 determines, in the communication quality determination, whether the communication
quality has decreased and/or the degree of decrease, on the basis of a packet loss rate, the
number of retransmissions, and/or a delay time being more than or equal to the predetermined
reference value SV. A determination result of the communication quality determination is
transmitted to the reduction control unit 344.

The reference value SV used for the communication quality determination is
individually determined for each parameter on the basis of the state during a predetermined
period, as a value that is assumed in a case where the communication state in the
communication network NW1 is normal. In other words, the reference value SV is set by
monitoring the communication quality in the communication network NWI1 for the
predetermined period. For example, the reference value SV related to a communication speed
is determined on the basis of the state of a communication speed during a predetermined period
(for example, one hour) before communication quality determination. For example, the
reference value SV related to a packet loss rate is determined on the basis of the state of a
packet loss rate during a predetermined period (for example, one day) before communication
quality determination. For example, the reference value SV related to the number of
retransmissions is determined on the basis of the state of the number of retransmissions during
a predetermined period (for example, three hours) before communication quality determination.
For example, the reference value SV related to a delay time is determined on the basis of the
state of a delay time during a predetermined period (for example, 30 minutes) before
communication quality determination. The above-described predetermined period is
appropriately set based on a situation, in accordance with design specifications, an installation
environment, or the like.

The reduction control unit 344 ("first control unit") executes "reduction control ("first
control")" of reducing the amount of communication between the management apparatus 30

and the control terminal 20 if it is determined in communication quality determination that
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communication quality has decreased or that the degree of decrease is high. Reduction control
is changing of communication conditions for individual pieces of information transmitted
between the management apparatus 30 and the control terminal 20, and is control of reducing
the amount of communication. Specifically, reduction control is executed by changing the
communication condition between the management apparatus 30 and the control terminal 20.
A plurality of types of state information (device information) related to the plurality of air
conditioners 10a to 10i are transmitted between the management apparatus 30 and the
individual control terminals 20a to 20c. The reduction control unit 344 suppresses
communication of a part of the plurality of types of state information, thereby executing
reduction control. The reduction control unit 344 appropriately changes the communication
condition in accordance with a situation in which communication quality decreases, the degree
of decrease in communication quality, or the like. Every time the reduction control unit 344
changes the communication condition in reduction control, the reduction control unit 344
selects an existing communication condition or generates a new communication condition.

In reduction control, the reduction control unit 344 appropriately changes the
communication condition in accordance with the degree of priority of each piece of information
transmitted to or received from the control terminal 20. The degree of priority of each piece of
information is individually determined in accordance with the degree of importance of the piece
of information. For example, the degree of priority of each piece of information is individually
determined in accordance with the degree of necessity of the piece of information in operating
the system including the management apparatus 30 and the control terminal 20. For example,
the degree of priority of each piece of information is individually determined in accordance
with the device that transmits the piece of information, the device related to the piece of
information, or an environmental condition related to the device (the type, place of disposition,
ability, or the like of the device). For example, the degree of priority is determined on the basis
of at least one of the installation status, usage status, attribute, and monitoring purpose of the
air conditioner 10 corresponding to the device information. The "monitoring purpose" herein
includes whether there is a monitoring purpose and/or the details of the monitoring purpose.

For example, the degree of priority is determined on the basis of at least one of the
pieces of information illustrated in Fig. 5, for example. Fig. 5 illustrates that the degree of
priority is determined on the basis of an aspect of "air conditioning entity", "air conditioning
environment", or "time".

Fig. 5 illustrates that examples of "air conditioning entity" include "type", "state", and

"instruction” of "air conditioner". For example, "type" of "air conditioner" includes "room air
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conditioner" and "multi-air conditioner for building". For example, "state" of "air conditioner"
includes "right after activation", "thermo-ON/OFF", "abnormal”, "1 week after test run", and
"right after human operation". For example, "instruction" of "air conditioner" includes
"collective operation”, "number of operations", frequency of operation", "details of operation”,
and "operation history" as "manual instruction", and includes "temperature control application"
as "auto instruction".

Fig. 5 illustrates that examples of "air conditioning environment" include "target space
of air conditioning", "target person of air conditioning", and "target item of air conditioning".
For example, "target space of air conditioning" includes "type (president room, server room,
corridor, etc.)", 'installation environment (perimeter, interior, etc.)", "state (door,
opened/closed window, illuminance, etc.)", and "external factor (weather, meteorological
disaster, etc.)". For example, "target person of air conditioning" includes "presence (presence
information, history of presence information, human detection sensor, operation schedule, stay
time, etc.)", "state (amount of activity, biological information, degree of comfort, etc.)",
"intention (instruction based on intention, etc.)", and "attribute (age, sex, post, role (manager,
user), etc.)". For example, "target item of air conditioning" includes "presence (presence
information)", "state (state of fruit, etc.)", and "service (alive monitoring, energy saving control,
control related to fee of demand control or the like, etc.)". In other words, the content of
"service" corresponds to "monitoring purpose".

Fig. 5 illustrates that examples of "time" include "time section", "business hours", and
"demand response". For example, "time section" includes "morning", "daytime", "evening",
and "night". For example, "business hours" includes "within on-duty hours", "overtime hours",
and "nighttime". For example, "demand response" includes "at start", "before end", and
"nighttime".

The degree of priority is determined, for example, in the manners illustrated in Fig. 6 to
Fig. 9.

Fig. 6 schematically illustrates, as an example, a manner of determining the degree of
priority in accordance with time series during demand control. Fig. 6 illustrates that the degree
of priority of information is low regarding a power suppression instruction for the air
conditioner 10 (device) during the former 15 minutes of demand control (15 minutes after start
of demand control). Fig. 6 illustrates that the degree of priority of information is high regarding
a power suppression instruction for the air conditioner 10 during the latter 15 minutes of
demand control (15 minutes before end of demand control). Referring to Fig. 6, in demand

control, the degree of priority of information is set to high regarding a power suppression
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instruction for the latter 15 minutes during which more severe control is required for a target
power than during the former 15 minutes.

Fig. 7 schematically illustrates, as an example, a manner of determining the degree of
priority in accordance with a usage status of a target person of air conditioning. Fig. 7 illustrates
a state in which the degree of priority of data is changed in accordance with an operation side
of air conditioning. Fig. 7 illustrates that the degree of priority of information transmitted from
the management apparatus 30 to the control terminal 20 is high and the degree of priority of
information transmitted from the control terminal 20 to the management apparatus 30 is low,
during an operation from the communication network NW1 side (during an operation from a
device connected to the communication network NW1 with respect to a local side on which a
device is disposed). Fig. 7 illustrates that the degree of priority of information transmitted from
the management apparatus 30 to the control terminal 20 is low and the degree of priority of
information transmitted from the control terminal 20 to the management apparatus 30 is high,
during an operation from the local side (during an operation from the control terminal 20 or the
like disposed on the local side).

Fig. 8 schematically illustrates, as an example, a manner of determining the degree of
priority in accordance with the degree of comfort of a target person of air conditioning. Fig. 8
illustrates a state in which the degree of priority of data is changed in accordance with the
degree of comfort of a target person of air conditioning. Fig. 8 illustrates that the degree of
priority of information transmitted regarding biological information is high and the degree of
priority of information transmitted regarding a current state is low, in a case where the degree
of comfort is assumed to be high. Fig. 8 illustrates that the degree of priority of information
transmitted regarding biological information is low and the degree of priority of information
transmitted regarding a current state is high, in a case where the degree of comfort is assumed
to be low.

Fig. 9 schematically illustrates, as an example, a manner of determining the degree of
priority in accordance with the presence or absence of a user of air conditioning. Fig. 9
illustrates that the degree of priority of information transmitted regarding a current state is high
in a case where a user of air conditioning is present. Fig. 9 illustrates that the degree of priority
of information transmitted regarding a current state is low in a case where a user of air
conditioning is absent.

After executing reduction control, the reduction control unit 344 cancels (suspends or
stops) execution of the reduction control if it is determined that a decrease in communication

quality has been overcome or that the degree of decrease has reduced at a predetermined ratio.
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In the case of executing reduction control, the reduction control unit 344 transmits a "reduction
control notification" indicating that reduction control is to be executed to the corresponding
control terminal 20 and monitoring terminal 40 via the communication unit 33. In the reduction
control notification to be transmitted to the control terminal 20, the reduction control unit 344
includes information designating the details of the communication condition to which the
communication condition is to be changed in accordance with reduction control. In other words,
the reduction control unit 344 transmits, in reduction control, a request for changing the
communication condition to the designated condition to the corresponding control terminal 20.
In the case of canceling reduction control, the reduction control unit 344 transmits a
"cancellation notification" indicating that reduction control is to be canceled to the
corresponding control terminal 20 and monitoring terminal 40 via the communication unit 33.

The output unit 35 outputs various pieces of information and is constituted by a display,
a speaker, and the like of various types. For example, the output unit 35 outputs an input screen
or the like for receiving input of the reference value SV for reduction control. The various
pieces of information output by the output unit 35 can be output to the monitoring terminal 40
and the maintenance terminal 50 via the communication network NW1. For example, an
anomaly notice output by the output unit 35 is also output to the maintenance terminal 50
registered in advance.
(3-3) Monitoring Terminal

The monitoring terminal 40 is associated with any one of the control terminals 20, and
transmits various requests related to the air conditioners 10 (devices) belonging to the control
terminal 20 to the management apparatus 30. In other words, a monitor who operates a control
terminal 20 is associated with any one of the control terminals 20, and transmits various
requests related to the air conditioners 10 belonging to the control terminal 20 to the
management apparatus 30. The monitoring terminal 40 (monitor) may be associated with the
control terminal 20 in a one-to-one relationship, a one-to-many relationship, or a many-to-
many relationship. The monitoring terminal 40 monitors the state of the air conditioner 10 on
the basis of monitoring information received from the management apparatus 30. The
monitoring terminal 40 is operated by, for example, a monitor given the right to execute various
control operations on the air conditioner 10.

The monitoring terminal 40 includes a communication unit 41, an input unit 42, a
processing unit 43, and an output unit 44.

The communication unit 41 connects to the management apparatus 30 via the

communication network NW1 and transmits a request or command for the air conditioner 10
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to the management apparatus 30. The communication unit 41 receives various pieces of
information from the management apparatus 30 and other devices.

The input unit 42 receives a request to be transmitted to the management apparatus 30.
For example, the monitor is able to input, via the input unit 42, a command of canceling the
execution of reduction control to be transmitted to the management apparatus 30. For example,
the manager is able to set the reference value SV for reduction control via the input unit 32.

The processing unit 43 executes various information processing operations in the
monitoring terminal 40.

The output unit 44 outputs information on the basis of various pieces of information
received from the management apparatus 30. For example, the output unit 44 outputs
information indicating that reduction control is being executed, in response to receipt of a
reduction control notification by the communication unit 41.

With the above-described configuration, the monitoring terminal 40 is capable of
transmitting requests for executing various operations, such as a heating operation and a
cooling operation, to the air conditioner 10. The monitoring terminal 40 is capable of
responding, via the communication unit 41, to various inquiries from the management
apparatus 30. The monitoring terminal 40 is capable of outputting various pieces of information
to the monitor.

The monitor corresponds to an owner of the facility 2, a manager of the facility 2, a user
of the facility 2, a manufacturer of the air conditioner 10, a seller of the air conditioner 10, or
the like. The monitor is given a right that varies according to the type of the monitor. Thus, the
type of request that can be input to the air conditioner 10 varies according to the level of the
right given to each monitoring terminal 40. A plurality of items of device information include
an item whose communication interval is allowed to be changed and an item whose
communication interval is not allowed to be changed in accordance with the level of the right
of the monitoring terminal 40. Setting information of the level of the right is stored in the
centralized management storage unit 31 A of the management apparatus 30.

(3-4) Maintenance Terminal

The maintenance terminal 50 is a terminal operated by a maintenance worker of the air
conditioner 10. The maintenance terminal 50 receives an anomaly notice from the management
apparatus 30. Accordingly, the maintenance worker becomes able to diagnose an anomaly, cope
with a failure, or the like of the air conditioner 10 in which an anomaly notice has been detected.
(4) Reduction Control in Device Management System 1

Fig. 10 is a schematic diagram for describing an example of reduction control executed
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in the device management system 1 according to the present embodiment. Fig. 10 illustrates a
flowchart of a process in the relationship between a single management apparatus 30, a single
control terminal 20, and a single monitoring terminal 40. However, the process illustrated in
Fig. 10 is individually performed between the management apparatus 30, and each control
terminal 20 and/or each monitoring terminal 40.

In a "normal state" in which the degree of decrease in communication quality is not high,
the management apparatus 30 and the control terminal 20 execute communication of a plurality
of types of device information under a predetermined communication condition. For example,
in the normal state, the control terminal 20a transmits the first state information D1, the second
state information D2, and the third state information D3 about the air conditioner 10a to the
management apparatus 30 under the first communication condition A1 (S1). The management
apparatus 30 receives, via the input unit 32 and the communication unit 33, a predetermined
reference value SV about communication quality (here, any one of or any combination of
parameters such as a communication speed, a packet loss rate, the number of retransmissions,
and a delay time).

In the management apparatus 30, whether the communication quality has decreased,
and the degree of decrease are determined as necessary (S2). Specifically, the communication
quality determining unit 343 determines, as necessary, whether the parameter measured by the
communication quality measuring unit 342 is more than or equal to the predetermined reference
value SV or less than the predetermined reference value SV.

If the communication quality determining unit 343 determines that the parameter
measured by the communication quality measuring unit 342 is more than or equal to the
predetermined reference value SV or less than the predetermined reference value SV, which is
a state in which a decrease in communication quality is assumed, the reduction control unit 344
of the management apparatus 30 determines to execute reduction control (S2-Yes). In other
words, the management apparatus 30 executes reduction control in accordance with the degree
of decrease in communication quality. On the other hand, if the communication quality
determining unit 343 does not determine that the parameter is more than or equal to the
predetermined reference value SV or less than the predetermined reference value SV, which is
a state in which a decrease in communication quality is assumed, the communication between
the control terminal 20 and the management apparatus 30 is continued under the first
communication condition A1l in the normal state (S2-No, S1).

In a case where reduction control is to be executed, the management apparatus 30

transmits monitoring information including a reduction control notification to the monitoring
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terminal 40 (S3). Accordingly, a monitor or the like using the monitoring terminal 40 is able to
recognize the execution of reduction control.

In a case where reduction control is to be executed, a "reduction control notification”
indicating that reduction control is to be executed is transmitted from the management
apparatus 30 to the control terminal 20. In response to receipt of the reduction control
notification, the control terminal 20 changes the communication condition of communication
between the control terminal 20 and the management apparatus 30 (S4). For example, in the
example illustrated in Fig. 10, the communication condition of communication between the
control terminal 20 and the management apparatus 30 is changed from the first communication
condition A1 to the second communication condition A2. Accordingly, the control terminal 20
transmits only the first state information D1 to the management apparatus 30 at a greater
communication interval or the like, and stops transmitting the second state information D2 and
the third state information D3 (S5). Although not illustrated, the amount of communication of
information transmitted from the management apparatus 30 to the control terminal 20 is
reduced in accordance with the changed communication condition. Thus, the amount of
communication between the control terminal 20 and the management apparatus 30 is reduced,
and thus the communication quality of communication between the management apparatus 30
and the control terminal 20 via the communication network NW1 is improved.

After that, the communication quality determining unit 343 of the management
apparatus 30 determines, as necessary, whether the parameter related to the communication
quality is less than the predetermined reference value SV or more than or equal to the
predetermined reference value SV, which is a state in which improvement of the
communication quality is assumed, or whether a command of providing an instruction to cancel
the reduction control has been input (S6). If it is not determined that the parameter related to
the communication quality is less than the predetermined reference value SV or more than or
equal to the predetermined reference value SV, which is a state in which improvement of the
communication quality is assumed, and while a command of providing an instruction to cancel
the reduction control has not been input, communication is continued under the suppressed
communication condition (S6-No, S5). On the other hand, if the communication quality
determining unit 343 of the management apparatus 30 determines that the parameter related to
the communication quality is less than the predetermined reference value SV or more than or
equal to the predetermined reference value SV, which is a state in which improvement of the
communication quality is assumed, or if a command of providing an instruction to cancel the

reduction control has been input, the reduction control unit 344 determines to cancel the
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reduction control (S6-Yes). For example, in the example illustrated in Fig. 10, it is determined
to restore the communication condition between the control terminal 20a and the management
apparatus 30 from the second communication condition A2 to the first communication
condition Al. Subsequently, a "cancellation notification" indicating that the reduction control
has been canceled is transmitted from the management apparatus 30 to the control terminal 20.

In response to receipt of the cancellation notification, the control terminal 20 restores
the communication condition between the control terminal 20 and the management apparatus
30 to the normal state (S7).

In response to the determination that the reduction control is to be canceled, monitoring
information including a cancellation notification is transmitted from the management apparatus
30 to the monitoring terminal 40 (S8). Accordingly, the monitor or the like operating the
monitoring terminal 40 is able to recognize that the reduction control has been canceled.

The above-described series of steps are executed until a reduction control termination
instruction is input. The reduction control termination instruction is input via the input unit 32
of the management apparatus 30, the input unit 42 of the monitoring terminal 40, and the like.
(5) Features
(5-1)

In the present embodiment, the management apparatus 30 communicates with the
control terminal 20, which is an apparatus that transmits device information, via the
communication network NW1 under a predetermined communication condition, and includes
the communication quality measuring unit 342 that measures communication quality in the
communication network NW1, the communication quality determining unit 343 that
determines the degree of decrease in the communication quality, and the reduction control unit
344 that executes reduction control in accordance with the degree of decrease in the
communication quality. In the reduction control, the reduction control unit 344 changes the
communication condition in accordance with the degree of priority of each of pieces of
information transmitted between the control terminal 20 and the management apparatus 30.
Accordingly, the amount of communication decreases.

Accordingly, even in a case where the communication quality in the communication
network NW1 decreases in the communication between the management apparatus 30 and the
control terminal 20 via the communication network NW 1, necessary information (high priority
information) can be transmitted and received.

(5-2)

In the present embodiment, in the reduction control, the reduction control unit 344
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changes the communication condition regarding transmission of information from the
management apparatus 30 to the control terminal 20. Accordingly, in a case where the
communication quality in the communication network NW1 decreases in the communication
between the management apparatus 30 and the control terminal 20 via the communication
network NW 1, the communication condition is changed regarding transmission of information
from the management apparatus 30 to the control terminal 20.

(5-3)

In the present embodiment, in the reduction control, the reduction control unit 344
transmits, to the control terminal 20, an instruction to change the communication condition
(reduction control notification) regarding transmission of information from the control terminal
20 to the management apparatus 30. Accordingly, in a case where the communication quality
in the communication network NW1 decreases in the communication between the management
apparatus 30 and the control terminal 20 via the communication network NWI, the
communication condition is changed regarding transmission of information from the control
terminal 20 to the management apparatus 30.

(5-4)

In the present embodiment, the device information transmitted by the control terminal
20 is about the air conditioner 10, and the degree of priority is determined based on at least one
of an installation status of the air conditioner 10, a usage status of the air conditioner 10, an
attribute of the air conditioner 10, and a monitoring purpose of the air conditioner 10.
Accordingly, in a case where the communication quality in the communication network NW1
decreases in the communication between the management apparatus 30 and the control
terminal 20 in the system that manages the air conditioner 10 via the communication network
NW1, the communication condition can be finely determined.

(5-5)

In the present embodiment, the processing unit 34 and the communication unit 33 (first
notifying unit) of the management apparatus 30 notifies a predetermined monitoring terminal
40 that the reduction control is being executed, when the reduction control unit 344 executes
the reduction control. Accordingly, a monitor (user or system operator) is able to grasp that the
reduction control is being executed.

(5-6)

In the present embodiment, the reduction control unit 344 cancels the reduction control

in response to receipt of, from another apparatus such as the monitoring terminal 40, a

command of canceling (suspending or stopping) execution of the reduction control.
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Accordingly, it is possible to determine execution and cancellation of the reduction control as
appropriate.
(5-7)

In the present embodiment, the communication quality determining unit 343 determines
the communication quality, based on the reference value SV of the communication quality, the
reference value SV being determined based on a result of measurement of the communication
quality during a predetermined period. Accordingly, it is possible to accurately determine the
degree of decrease in the communication quality.

(5-8)

In the present embodiment, the reference value SV for the reduction control can be
determined by another information processing apparatus such as the monitoring terminal 40.
Accordingly, it is possible to appropriately set a trigger for the reduction control.

(6) Modification Examples

The details according to the first embodiment can be modified as appropriate as
illustrated in the following modification examples. Each modification example may be applied
in combination with another modification example within the range in which no contradiction
occurs.

(6-1) Modification Example 1A

The reference value SV of reduction control may be set mainly by the monitoring
terminal 40. With this configuration, it is possible to provide the device management system 1
that reflects the intention of a monitor or the like who operates the monitoring terminal 40. For
example, in a case where a communication fee is charged in accordance with the amount of
communication in the device management system 1, the monitor or the like who operates the
monitoring terminal 40 is able to set the amount of communication suitable for his/her needs.
Accordingly, it is possible to reduce a communication fee of the monitor or the like who
operates the monitoring terminal 40.

(6-2) Modification Example 1B

The device management system 1 according to the present embodiment may have a
configuration of obtaining consent of a monitor or the like who operates the monitoring
terminal 40 at the time of executing reduction control. Specifically, regarding determination of
execution of reduction control, the monitor may be caused to select whether to consent to
execution of reduction control in response to receipt of a reduction control notification in the
monitoring terminal 40. In a case where consenting to execution of reduction control is selected

in the monitoring terminal 40, a "consent notification" indicating consenting to execution of
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reduction control may be transmitted from the monitoring terminal 40 to the management
apparatus 30, and the management apparatus 30 may determine to execute reduction control in
response to receipt of the consent notification from the monitoring terminal 40. In a case where
a consent notification is not received from the monitoring terminal 40 within a predetermined
time, the management apparatus 30 may determine not to execute reduction control.

In this case, reduction control is executed when a consent notification is received from
the monitoring terminal 40 in response to transmission of a reduction control notification. Thus,
it is possible to provide the device management system 1 that reflects the intention of the
monitor or the like who operates the monitoring terminal 40.

(6-3) Modification Example 1C

In the description given above, reduction control is executed by changing the
communication condition to suppress communication of some of a plurality of pieces of state
information (device information) or change the frequency of communication. However, the
reduction control according to the present embodiment is not limited to such control. The
reduction control according to the present embodiment is implemented by certain control of
suppressing or reducing a decrease in the communication quality of communication between
the management apparatus 30 and the control terminal 20 via the communication network NW1.
(6-4) Modification Example 1D

In the device management system 1 according to the present embodiment, reduction
control may have intensity that varies stepwise in accordance with the degree of decrease in
communication quality. In the device management system 1, when it is assumed that there are
100 data items to be transmitted, the 100 items are transmitted when reduction control is not
executed (is "unnecessary"). On the other hand, in the device management system 1, reduction
control is executed such that 80 items are transmitted when the communication quality "slightly
decreases", 50 items are transmitted when the communication quality "further decreases", and
20 items are transmitted when the communication quality "significantly decreases".

(6-5) Modification Example 1E

Any one of the communication quality measuring unit 342, the communication quality
determining unit 343, and the reduction control unit 344 in the processing unit 34 of the
management apparatus 30 may be included in another apparatus as long as a processing result
is appropriately transmitted to the management apparatus 30. For example, any one of the
communication quality measuring unit 342, the communication quality determining unit 343,
and the reduction control unit 344 may be included in the monitoring terminal 40 as long as a

processing result is appropriately transmitted to the management apparatus 30.
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(6-6) Modification Example 1F

In the above-described embodiment, the device information is about the air conditioner
10. Alternatively, the device information may be about a device other than the air conditioner
10 (for example, a ventilation device, a humidity adjusting device, an air handling unit, a chiller
unit, and/or another refrigeration device or the like).
(6-7) Modification Example 1G

In the above-described embodiment, the communication condition related to
communication between the management apparatus 30 and the control terminal 20 is changed
in reduction control. More specifically, in the reduction control according to the above-
described embodiment, both the communication condition related to the information
transmitted from the management apparatus 30 to the control terminal 20 and the
communication condition related to the information transmitted from the control terminal 20
to the management apparatus 30 are changed. However, in the reduction control, only one of
the communication condition related to the information transmitted from the management
apparatus 30 to the control terminal 20 and the communication condition related to the
information transmitted from the control terminal 20 to the management apparatus 30 may be
changed.
(6-8) Modification Example 1H

The individual communication conditions illustrated in Fig. 4 are merely examples. The
communication conditions may be changed as appropriate in accordance with design
specifications or a usage environment. For example, the communication condition related to
the information transmitted from the management apparatus 30 to the control terminal 20 may
be changed as appropriate in accordance with the degree of priority.
(6-9) Modification Example 11

The matters taken into account in determining the degree of priority illustrated in Fig. 5
are merely examples. The matters taken into account in determining the degree of priority may
be changed as appropriate in accordance with design specifications or a usage environment.
(6-10) Modification Example 1J

The manners of determining the degree of priority illustrated in Fig. 6 to Fig. 9 are
merely examples. The manner of determining the degree of priority may be changed as
appropriate in accordance with design specifications or a usage environment.
(6-11) Modification Example 1K

The flowchart of the process illustrated in Fig. 10 is merely an example. The flowchart

of the process executed by the management apparatus 30, the control terminal 20, and the
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monitoring terminal 40 may be changed as appropriate in accordance with design specifications
or a usage environment.
(6-12) Modification Example 1L

The configuration of the device management system 1 illustrated in Fig. 1 can be
changed as appropriate. For example, any one or all of the control terminals 20 may be built in
the air conditioner 10. Specifically, any one or all of the control terminals 20 may be built in
any one of the outdoor units 11. For example, any one or all of the control terminals 20 may be
built in any one of the indoor units 12. A communication apparatus such as a router used by the
control terminal 20 to access the communication network NW1 may be built in the air
conditioner 10 together with the control terminal 20 or may be disposed independently. There
may be both the air conditioner 10 that has the control terminal 20 built therein and the air
conditioner 10 that does not has the control terminal 20.
<Second Embodiment>

Hereinafter, a device management system 1A according to a second embodiment of the
present disclosure will be described. The following embodiment is a specific example, does
not limit the technical scope, and can be appropriately changed without deviating from the gist.
Differences from the device management system 1 according to the first embodiment will be
mainly described. Hereinafter, the same parts as those of the device management system 1 will
not be described in principle.

(1) Device Management System 1A

Fig. 11 is a schematic diagram illustrating functional blocks of the individual
apparatuses constituting the device management system 1A according to the present
embodiment.

In the device management system 1A, the control terminals 20 are replaced with control
terminals 20'. Each control terminal 20' includes a storage unit 21' instead of the storage unit
21, and a processing unit 23" instead of the processing unit 23. The control terminal 20' includes
an input unit 25 and an output unit 26.

The storage unit 21' of the control terminal 20" includes, in addition to the storage region
included in the storage unit 21, a communication condition storage unit 21D corresponding to
the communication condition storage unit 31D in the management apparatus 30.

The processing unit 23' of the control terminal 20" includes a communication quality
measuring unit 232, a communication quality determining unit 233, and a reduction control
unit 234 corresponding to the communication quality measuring unit 342, the communication

quality determining unit 343, and the reduction control unit 344 in the first embodiment,
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respectively.

The communication quality measuring unit 232 ("second measuring unit") measures a
parameter related to the communication quality of communication between the management
apparatus 30 and the control terminal 20 via the communication network NW1. Specifically,
the communication quality measuring unit 232 measures any one of or any combination of
parameters such as a communication speed, a packet loss rate, the number of retransmissions,
and a delay time, like the communication quality measuring unit 342 of the management
apparatus.

The communication quality determining unit 233 ("second determining unit")
determines, on the basis of the parameter related to the communication quality and measured
by the communication quality measuring unit 232, whether the communication quality of
communication between the management apparatus 30 and the control terminal 20 via the
communication network NW1 has decreased and/or the degree of decrease (communication
quality determination). Specifically, the communication quality determining unit 233
determines, in the communication quality determination, whether the communication quality
has decreased and/or the degree of decrease, on the basis of whether the parameter measured
by the communication quality measuring unit 232 is more than or equal to a predetermined
reference value SV or less than the predetermined reference value SV, like the communication
quality determining unit 343. For example, the communication quality determining unit 233
determines, in the communication quality determination, whether the communication quality
has decreased and/or the degree of decrease, on the basis of a communication speed during a
predetermined period being less than the predetermined reference value SV. For example, the
communication quality determining unit 343 determines, in the communication quality
determination, whether the communication quality has decreased and/or the degree of decrease,
on the basis of a packet loss rate, the number of retransmissions, and/or a delay time being
more than or equal to the predetermined reference value SV. The determination result of the
communication quality determination is transmitted to the reduction control unit 234. The
manner of determining the reference value SV to be used for communication quality
determination, and the manner of inputting the reference value SV are similar to those in the
first embodiment. A manager is able to set a reference value SV (described below) for reduction
control described below, via the input unit 25. The manager is able to input a command of
canceling reduction control, via the input unit 25.

The reduction control unit 234 ("second control unit") executes "reduction control

("second control")" of reducing the amount of communication between the management
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apparatus 30 and the control terminal 20 if it is determined in communication quality
determination that communication quality has decreased or that the degree of decrease is high,
like the reduction control unit 344. Here, reduction control is changing of communication
conditions for individual pieces of information transmitted between the management apparatus
30 and the control terminal 20, and is control of reducing the amount of communication, as in
the first embodiment. The reduction control unit 234 suppresses communication of a part of
information, such as state information, transmitted to or received from the management
apparatus 30, thereby executing reduction control. The reduction control unit 234 appropriately
changes the communication condition in accordance with a situation in which communication
quality decreases, the degree of decrease in communication quality, or the like. Every time the
reduction control unit 234 changes the communication condition in reduction control, the
reduction control unit 234 selects an existing communication condition or generates a new
communication condition.

In reduction control, the reduction control unit 234 changes the communication
condition in accordance with the degree of priority of each piece of information transmitted to
or received from the control terminal 20, like the reduction control unit 344 according to the
first embodiment. The degree of priority of each piece of information is individually
determined in accordance with the degree of importance of the piece of information.

After executing reduction control, the reduction control unit 234 cancels (suspends or
stops) execution of the reduction control if it is determined that a decrease in communication
quality has been overcome or that the degree of decrease has reduced at a predetermined ratio.
In the case of executing reduction control, the reduction control unit 234 transmits a "reduction
control notification" indicating that reduction control is to be executed to the corresponding
management apparatus 30 and monitoring terminal 40 via the communication unit 22. The
reduction control unit 234 includes, in the reduction control notification to be transmitted to
the management apparatus 30, information designating the details of the communication
condition to which the communication condition is to be changed in accordance with reduction
control. In other words, the reduction control unit 234 transmits, in reduction control, a request
for changing the communication condition to the designated condition to the management
apparatus 30. In the case of canceling reduction control, the reduction control unit 234 transmits
a "cancellation notification" indicating that reduction control is to be canceled to the
management apparatus 30 and the monitoring terminal 40 via the communication unit 22.

Fig. 12 is a schematic diagram for describing an example of reduction control executed

in the device management system 1A according to the present embodiment. Fig. 12 illustrates
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a flowchart of a process in the relationship between a single management apparatus 30, a single
control terminal 20", and a single monitoring terminal 40. However, the process illustrated in
Fig. 12 is individually performed between the management apparatus 30, and each control
terminal 20" and/or each monitoring terminal 40.

In a "normal state" in which the degree of decrease in communication quality is not high,
the management apparatus 30 and the control terminal 20' execute communication of a plurality
of types of device information under a predetermined communication condition. For example,
in the normal state, the control terminal 20' transmits the first state information D1, the second
state information D2, and the third state information D3 about the air conditioner 10a to the
management apparatus 30 under the first communication condition Al (S11). The control
terminal 20' receives, via the input unit 25 and the communication unit 22, a predetermined
reference value SV about communication quality (here, any one of or any combination of
parameters such as a communication speed, a packet loss rate, the number of retransmissions,
and a delay time).

In the control terminal 20', whether the communication quality has decreased, and the
degree of decrease are determined as necessary (S12). Specifically, the communication quality
determining unit 233 determines, as necessary, whether the parameter measured by the
communication quality measuring unit 232 is more than or equal to the predetermined reference
value SV or less than the predetermined reference value SV.

If the communication quality determining unit 233 determines that the parameter
measured by the communication quality measuring unit 232 is more than or equal to the
predetermined reference value SV or less than the predetermined reference value SV, which is
a state in which a decrease in communication quality is assumed, the reduction control unit 234
of the management apparatus 30 determines to execute reduction control (S12-Yes). In other
words, the control terminal 20' executes reduction control in accordance with the degree of
decrease in communication quality. On the other hand, if the communication quality
determining unit 233 does not determine that the parameter is more than or equal to the
predetermined reference value SV or less than the predetermined reference value SV, which is
a state in which a decrease in communication quality is assumed, the communication between
the control terminal 20" and the management apparatus 30 is continued under the first
communication condition A1l in the normal state (S12-No, S11).

In a case where reduction control is to be executed, the control terminal 20" transmits
monitoring information including a reduction control notification to the monitoring terminal

40 (S13). Accordingly, a monitor or the like using the monitoring terminal 40 is able to
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recognize the execution of reduction control.

In a case where reduction control is to be executed, a reduction control notification
indicating that reduction control is to be executed is transmitted from the control terminal 20’
to the management apparatus 30. Subsequently, in the control terminal 20' and the management
apparatus 30, the communication condition of communication between the control terminal 20'
and the management apparatus 30 is changed (S14). For example, in the example illustrated in
Fig. 12, the communication condition of communication between the control terminal 20" and
the management apparatus 30 is changed from the first communication condition Al to the
second communication condition A2. Accordingly, the control terminal 20" transmits only the
first state information D1 to the management apparatus 30 at a greater communication interval
or the like, and stops transmitting the second state information D2 and the third state
information D3 (S15). Although not illustrated, the amount of communication of information
transmitted from the management apparatus 30 to the control terminal 20" is reduced in
accordance with the changed communication condition. Thus, the amount of communication
between the control terminal 20" and the management apparatus 30 is reduced, and thus the
communication quality of communication between the management apparatus 30 and the
control terminal 20' via the communication network NW1 is improved.

After that, the communication quality determining unit 233 of the control terminal 20'
determines, as necessary, whether the parameter related to the communication quality is less
than the predetermined reference value SV or more than or equal to the predetermined reference
value SV, which is a state in which improvement of the communication quality is assumed, or
whether a command of providing an instruction to cancel the reduction control has been input
(S16). If it is not determined that the parameter related to the communication quality is less
than the predetermined reference value SV or more than or equal to the predetermined reference
value SV, which is a state in which improvement of the communication quality is assumed, and
while a command of providing an instruction to cancel the reduction control has not been input,
communication is continued under the suppressed communication condition (S16-No, S15).
On the other hand, if the communication quality determining unit 233 of the control terminal
20" determines that the parameter related to the communication quality is less than the
predetermined reference value SV or more than or equal to the predetermined reference value
SV, which is a state in which improvement of the communication quality is assumed, or if a
command of providing an instruction to cancel the reduction control has been input, the
reduction control unit 344 determines to cancel the reduction control (S16-Yes). For example,

in the example illustrated in Fig. 10, it is determined to restore the communication condition
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between the control terminal 20' and the management apparatus 30 from the second
communication condition A2 to the first communication condition Al. Subsequently, a
cancellation notification indicating that the reduction control has been canceled is transmitted
from the management apparatus 30 to the control terminal 20'.

Subsequently, in the control terminal 20' and the management apparatus 30, the
communication condition between the control terminal 20' and the management apparatus 30
is restored to the normal state (S17).

In response to the determination that the reduction control is to be canceled, monitoring
information including a cancellation notification is transmitted from the control terminal 20' or
the management apparatus 30 to the monitoring terminal 40 (S18). Accordingly, the monitor
or the like operating the monitoring terminal 40 is able to recognize that the reduction control
has been canceled.

The above-described series of steps are executed until a reduction control termination
instruction is input. The reduction control termination instruction is input via the input unit 25
of the control terminal 20', the input unit 32 of the management apparatus 30, the input unit 42
of the monitoring terminal 40, and the like.

(2) Features
2-1)

In the present embodiment, the control terminal 20', which is an apparatus that transmits
device information, communicates with the management apparatus 30 via the communication
network NWI1 under a predetermined communication condition, and includes the
communication quality measuring unit 232 that measures communication quality in the
communication network NW1, the communication quality determining unit 233 that
determines the degree of decrease in the communication quality, and the reduction control unit
234 that executes reduction control in accordance with the degree of decrease in the
communication quality. In the reduction control, the reduction control unit 234 changes the
communication condition in accordance with the degree of priority of each of pieces of
information transmitted between the control terminal 20' and the management apparatus 30.
Accordingly, the amount of communication decreases.

Accordingly, even in a case where the communication quality in the communication
network NW1 decreases in the communication between the management apparatus 30 and the
control terminal 20' via the communication network NW 1, necessary information (high priority
information) can be transmitted and received.

(2-2)
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In the present embodiment, in the reduction control, the reduction control unit 234
changes the communication condition regarding transmission of information from the
management apparatus 30 to the control terminal 20'. Accordingly, in a case where the
communication quality in the communication network NW1 decreases in the communication
between the management apparatus 30 and the control terminal 20" via the communication
network NW 1, the communication condition is changed regarding transmission of information
from the management apparatus 30 to the control terminal 20'".

(2-3)

In the present embodiment, in the reduction control, the reduction control unit 234
transmits, to the control terminal 20', an instruction to change the communication condition
(reduction control notification) regarding transmission of information from the control terminal
20' to the management apparatus 30. Accordingly, in a case where the communication quality
in the communication network NW1 decreases in the communication between the management
apparatus 30 and the control terminal 20" via the communication network NWI, the
communication condition is changed regarding transmission of information from the control
terminal 20' to the management apparatus 30.

(2-4)

Also in the present embodiment, the device information transmitted by the control
terminal 20' is about the air conditioner 10, and the degree of priority is determined based on
at least one of an installation status of the air conditioner 10, a usage status of the air conditioner
10, an attribute of the air conditioner 10, and a monitoring purpose of the air conditioner 10.
Accordingly, in a case where the communication quality in the communication network NW1
decreases in the communication between the management apparatus 30 and the control
terminal 20" in the system that manages the air conditioner 10 via the communication network
NWI1, the communication condition can be finely determined.

(2-5)

In the present embodiment, the processing unit 23' and the communication unit 22
(second notifying unit) of the control terminal 20' notify a predetermined monitoring terminal
40 that the reduction control is being executed, when the reduction control unit 234 executes
the reduction control. Accordingly, a monitor (user or system operator) is able to grasp that the
reduction control is being executed.

(2-6)
In the present embodiment, the reduction control unit 234 cancels the reduction control

in response to receipt of, from another apparatus such as the monitoring terminal 40, a
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command of canceling (suspending or stopping) execution of the reduction control.
Accordingly, it is possible to determine execution and cancellation of the reduction control as
appropriate.

2-7)

In the present embodiment, the communication quality determining unit 233 determines
the communication quality, based on the reference value SV of the communication quality, the
reference value SV being determined based on a result of measurement of the communication
quality during a predetermined period. Accordingly, it is possible to accurately determine the
degree of decrease in the communication quality.

(2-8)

Also in the present embodiment, the reference value SV for the reduction control can
be determined by another information processing apparatus such as the monitoring terminal 40.
Accordingly, it is possible to appropriately set a trigger for the reduction control.

(3) Modification Examples

The details according to the second embodiment can be modified as appropriate as
illustrated in the following modification examples. Each modification example may be applied
in combination with another modification example within the range in which no contradiction
occurs. The spirit implemented in the device management system 1 according to the first
embodiment and the spirit according to the modification examples can also be applied to the
device management system 1A according to the present embodiment within the range in which
no contradiction occurs.

(3-1) Modification Example 2A

In the device management system 1A, any one or all of the communication quality
measuring unit 342, the communication quality determining unit 343, and the reduction control
unit 344 in the processing unit 34 of the management apparatus 30 may be omitted as
appropriate.

(3-2) Modification Example 2B

In the device management system 1A, any one or all of the communication quality
measuring unit 232, the communication quality determining unit 233, and the reduction control
unit 234 in the processing unit 23' of the control terminal 20' may be disposed in another
apparatus (for example, the management apparatus 30, the monitoring terminal 40, or the like).
(3-3) Modification Example 2C

The flowchart of the process illustrated in Fig. 12 is merely an example. The flowchart

of the process executed by the management apparatus 30, the control terminal 20', and the
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monitoring terminal 40 may be changed as appropriate in accordance with design specifications
or a usage environment.
(3-4) Modification Example 2D

In the above-described embodiment, the communication condition related to
communication between the management apparatus 30 and the control terminal 20 is changed
in reduction control. More specifically, in the reduction control according to the above-
described embodiment, both the communication condition related to the information
transmitted from the management apparatus 30 to the control terminal 20 and the
communication condition related to the information transmitted from the control terminal 20
to the management apparatus 30 are changed. However, in the reduction control, only one of
the communication condition related to the information transmitted from the management
apparatus 30 to the control terminal 20 and the communication condition related to the
information transmitted from the control terminal 20 to the management apparatus 30 may be
changed.
<Appendix>
The embodiments have been described above. It is to be understood that the embodiments and
the details can be variously changed without deviating from the gist and scope described in the
claims.
Reference Signs List

1, 1A: device management system

10: air conditioner (device)

11:  outdoor unit

12:  indoor unit

20, 20" control terminal (device information transmitting apparatus)

21: storage unit

21D: communication condition storage unit

22: communication unit (second notifying unit)

23: processing unit

232: communication quality measuring unit (second measuring unit)

233: communication quality determining unit (second determining unit)

234: reduction control unit (second control unit, second notifying unit)

30: management apparatus

31: storage unit

31D: communication condition storage unit
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32: input unit
33: communication unit (first notifying unit)
34: processing unit
341: calculation unit
5 342: communication quality measuring unit (first measuring unit)
343: communication quality determining unit (first determining unit)
344: reduction control unit (first control unit, first notifying unit)
40:  monitoring terminal (information processing apparatus, information output
terminal, another apparatus)
10 50: maintenance terminal
NWI: communication network
Citation List
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<PTL 1> Japanese Unexamined Patent Application Publication No. 2010-210209
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CLAIMS

1. A management apparatus that communicates with a device information transmitting
apparatus via a communication network under a predetermined communication condition, the
device information transmitting apparatus transmitting device information which is
information about a predetermined device, the device information transmitting apparatus
controls the device, the management apparatus further communicates with an information
output terminal, the information output terminal is associated with the device information
transmitting apparatus and transmits a request related to the device controlled by the device
information transmitting apparatus to the management apparatus, the management apparatus
comprising:

a first measuring unit that measures communication quality in the communication
network;

a first determining unit that determines a degree of decrease in the communication
quality; and

a first control unit that executes first control in accordance with the degree of decrease
in the communication quality, wherein

in the first control, the first control unit changes the communication condition in
accordance with a degree of priority of each of pieces of information transmitted between the
device information transmitting apparatus and the management apparatus, and

wherein the management apparatus further comprises a first notifying unit that notifies
the information output terminal that the first control is being executed such that a person who
operates the information output terminal is able to recognize the execution of the first control,

when the first control unit executes the first control.

2. The management apparatus according to Claim 1, wherein
in the first control, the first control unit changes the communication condition regarding
transmission of information from the management apparatus to the device information

transmitting apparatus.

3. The management apparatus according to Claim 1 or 2, wherein
in the first control, the first control unit transmits, to the device information transmitting
apparatus, an instruction to change the communication condition regarding transmission of

information from the device information transmitting apparatus to the management apparatus.
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4. The management apparatus according to any one of Claims 1 to 3, wherein

the device comprises an air conditioner, and

the degree of priority is determined based on at least one of an installation status of the
air conditioner, a usage status of the air conditioner, an attribute of the air conditioner, and a

monitoring purpose of the air conditioner.

5. The management apparatus according to any one of Claims 1 to 4, wherein
the first control unit suspends or stops the first control in response to receipt of, from
another information processing apparatus, a command of suspending or stopping execution of

the first control.

6. The management apparatus according to any one of Claims 1 to 5, wherein
the first determining unit determines the communication quality, based on a reference
value of the communication quality, the reference value being determined based on a result of

measurement of the communication quality during a predetermined period.

7. The management apparatus according to Claim 6, wherein

the reference value is determined by another information processing apparatus.

8. A device information transmitting apparatus that communicates with a management
apparatus via a communication network under a predetermined communication condition and
that transmits device information which is information about a predetermined device, the
device information transmitting apparatus controls the device, the device information
transmitting apparatus further communicates with an information output terminal, the
information output terminal is associated with the device information transmitting apparatus
and transmits a request related to the device controlled by the device information transmitting
apparatus to the management apparatus, the device information transmitting apparatus
comprising:

a second measuring unit that measures communication quality in the communication
network;

a second determining unit that determines a degree of decrease in the communication
quality; and

a second control unit that executes second control in accordance with the degree of

decrease in the communication quality, wherein
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in the second control, the second control unit changes the communication condition in
accordance with a degree of priority of each of pieces of information transmitted between the
device information transmitting apparatus and the management apparatus, and

wherein the device information transmitting apparatus further comprises a second
notifying unit that notifies the information output terminal that the second control is being
executed such that a person who operates the information output terminal is able to recognize

the execution of the second control, when the second control unit executes the second control.

9. The device information transmitting apparatus according to Claim 8, wherein
in the second control, the second control unit changes the communication condition
regarding transmission of information from the device information transmitting apparatus to

the management apparatus.

10.  The device information transmitting apparatus according to Claim 8 or 9, wherein
in the second control, the second control unit transmits, to the management apparatus,
an instruction to change the communication condition regarding transmission of information

from the management apparatus to the device information transmitting apparatus.

11.  The device information transmitting apparats according to any one of Claims 8 to 10,
wherein

the device comprises an air conditioner, and

the degree of priority is determined based on at least one of an installation status of the
air conditioner, a usage status of the air conditioner, an attribute of the air conditioner, and a

monitoring purpose of the air conditioner.

12.  The device information transmitting apparatus according to any one of Claims 8 to 11,
wherein

the second control unit suspends or stops the second control in response to receipt of,
from another information processing apparatus, a command of suspending or stopping

execution of the second control.

13.  The device information transmitting apparatus according to any one of Claims 8 to 12,
wherein

the second determining unit determines the communication quality, based on a reference
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value of the communication quality, the reference value being determined based on a result of

measurement of the communication quality during a predetermined period.

14.  The device information transmitting apparatus according to Claim 13, wherein

the reference value is determined by another information processing apparatus.
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