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BACKGROUND

1. Technical Field:

[0001] The present disclosure relates to a technique of

charging depending on a state in which an electrical apparatus

is used.

2. Description of the Related Art:

[0002] In a charging system in which charging is performed

depending on operating time or electric energy consumed by using

an electrical apparatus such as a television set, a refrigerator,

an air conditioner, or the like it is known to perform charging

using a prepaid card (for example, see Japanese Unexamined

Patent Application Publication No. 2006-344144).

[0003] However, in the charging system using the prepaid card,

some cost 1s required to produce, manage, and sell the prepaid



card. Besides, to use an electrical apparatus, a user has to

purchase a prepaid card and carry the prepaid card, which is

troublesome for the user. Furthermore, there is a possibility

that an electrical apparatus is used fraudulently by using a

forged or copied prepaid card.

[0004] In view of the above, one non-limiting and exemplary

embodiment provides a remote monitoring method that allows it to

rerform charging depending on use of an electrical apparatus of

a user without using a prepaid card in a manner that suppresses

a possibility that the electrical apparatus is used fraudulently

without payment. Additional benefits and advantages of the

disclosed embodiments will be apparent from the specification

and Figures. The benefits and/or advantages may be individually

provided by the various embodiments and features of the

specification and drawings disclosure, and need not all be

provided in order to obtain one or more of the same.

SUMMARY

[0004al] According to a first aspect, remote monitoring method



in a remote monitoring system comprising a first communicator

connected to a server that performs a charging process, in which

a fee is charged to a user of an electrical apparatus depending

on a state of electric power supply to the electrical apparatus,

and a second communicator connected to the first communicator

via a wireless communication network and that monitors the state

of the electric power supply to the electrical apparatus, the

remote monitoring method comprising:

starting, by the first communicator, the charging process in the

server, to charge the user of the electrical apparatus the

fee, when the first communicator receives on-information

from the second communicator via the wireless communication

network, the on information indicating that the electric

power supply to the electrical apparatus is switched from an

off state to an on-state;

ending, by the first communicator, the charging process in the

server, after the charging process is started, and when the

first communicator detects an interruption of the wireless

communication between the first communicator and the second
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communicator;

transmitting, by the second communicator, the on-information to
the first communicator via the wireless communication
network, when the second communicator detects that the
electric power supply to the electrical apparatus is
switched from the off-state to the on-state;

maintaining, by the second communicator, the electric power
supply to the electrical apparatus in the on-state for a
period in which the wireless communication between the
second communicator and the first communicator continues;
and

switching, by the second communicator, the electric power
supply to the electrical apparatus from the on-state to the
off-state, when the second communicator detects an
interruption of the wireless communication between the
second communicator and the first communicator.

[0004Db] According to a second aspect, a remote monitoring

system comprising a first communicator connected to a server

that performs a charging process, in which a fee is charged to a
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user of an electrical apparatus depending on a state of electric

power supply to the electrical apparatus, and a second

communicator connected to the first communicator via a wireless

communication network and that monitors the state of the

electric power supply to the electrical apparatus, and a second

communicator connected to the first communicator via a wireless

communication network and that monitors the state of the

electric power supply to the electrical apparatus,

wherein the first communicator starts a charging process in the

server, to charge the user of the electrical apparatus the

fee, when the first communicator receives on-information

from the second communicator via the wireless communication

network, and the first communicator ends the charging

process in the server, after the charging process is started,

and when the first communicator detects an interruption of

the wireless communication between the first communicator

and the second communicator, the on-information indicating

that the electric power supply to the electrical apparatus

is switched from an off-state to an on-state, and wherein
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the second communicator transmits the on-information to the

first communicator via the wireless communication network,

when the second communicator detects that the electric power

supply to the electrical apparatus is switched from an off-

state to an on-state, and the second communicator maintains

the electric power supply to the electrical apparatus in the

on-state for a period in which the wireless communication

between the second communicator and the first communicator

continues, andthe second communicator switches the electric

power supply to the electrical apparatus from the on-state

to the off-state, when the second communicator detects an

interruption of the wireless communication between the

second communicator and the first communicator.

[0004c] According to a third aspect, first communication

apparatus connected to a server that performs a charging process,

in which a fee is charged to a user of an electrical apparatus

depending on a state of electric power supply to the electrical

apparatus, the first communication apparatus comprising:

a wireless communicator connected to a second communicator
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that monitors the state of the electric power supply to the

electrical apparatus, the wireless communicatorreceiving on-

information from the second communicator via a wireless

communication network, the on-information indicating that

the electric power to the electrical apparatus is switched

from an off-state to an on-state;

a detector that detects a communication interruption in the

wireless communication network; and

control circuitry that transmits a start signal to the server to

start the charging process in the server, to charge the user

of the electrical apparatus the fee, when the wireless

communicator receives the on-information, and transmits an

end signal to the server to end the charging process in the

gserver, after the start signal istransmitted to the server,

and when the detector detects an interruption of the

wireless communication between the wireless communicator and

the second communicator.

[0004d] According to a fourth aspect, a second communication

apparatus comprising:
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a wireless communicator that communicates with a first

communicator connected to a server that performs a charging

process, in which a fee is charged to a user ofan electrical

apparatus depending on a state of electric power supply to

the electrical apparatus;

a power monitor that monitors the state of the electric power

supply to the electrical apparatus; and

power supply control circuitry that controls the state of the

electric power supply to the electrical apparatus,

wherein, when the power monitor detects that the electric

power supply to the electrical apparatus is switched from

an off-state to an on-state, the wireless communicator

transmits, to the first communicator, on-information

indicating that the electric power supply to the

electrical apparatus is switched from the off-state to the

on-state, the on information causing the first communicator

to start the charging process in the server, to charge the

user of the electrical apparatus the fee, and

wherein the power supply control circuitry maintains the electric
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power supply to the electrical apparatus in theon-state for

a period in which the wireless communication between the

wireless communicator and the first communicator continues,

and the power supply control circuitry switches the electric

power supply to the electrical apparatus from the on-state

to the off-state, when the wireless communicator detects an

interruption of the wireless communication between the

wireless communicator and the first communicator.

[0004e] According to a fifth aspect, a server apparatus that

remotely monitors a state of electric power supply to an

electrical apparatus via a wireless communication network,

the server comprising:

a communicator connected to a communication system including the

wireless communication network; and

a monitor that monitors the state of the electric power supply

to the electrical apparatus via the wireless communication

network and the communicator,

wherein the monitor starts a charging process, in which a feeis

charged to a user of an electrical apparatus depending on
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the state of the electric power supply to the electrical
apparatus, when the monitor detects that the electric power
supply to the electrical apparatus is switched from an off
state to an on-state via thewireless communication network
and the communicator, and

the monitor continues the charging process for a period in
which the monitor detects, via the wireless communication
network and the communicator, that the electric power
supply to the electrical apparatus is in the on-state, and

the monitor ends the charging process when the monitor detects
that the electric power supply to the electrical
apparatus is switched from the on-state to the off-state via
the wireless communication network and the communicator.

[0005] The present disclosure provides a remote monitoring
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method in a remote monitoring system including a first

communicator connected to a server that performs a charging

process depending on a state of a power supply of an electrical

apparatus and a second communicator connected to the first

communicator via a wireless communication network and that

monitors the state of the power supply of the electrical

apparatus, the remote monitoring method including, making the

server start the charging process associated with a user of the

electrical apparatus by the first communicator in a case where

the first communicator receives on—-information, indicating the

occurrence of a change of the electric power of the electrical

apparatus from an off-state to an on-state, from the second

communicator via the wireless communication network, making the

server end the charging process by the first communicator in a

case where after the first communicator makes the server start

the charging process, the first communicator detects an

occurrence of an interruption of the wireless communication

between the first communicator and the second communicator,

transmitting the on-information to the first communicator via



the wireless communication network by the second communicator in

a case where the second communicator detects the occurrence of

the change of the electric power of the electrical apparatus

from the off-state to the on-state, maintaining the electric

power of the electrical apparatus in the on-state by the second

communicator for a period in which the wireless communication

between the second communicator and the first communicator

continues, and changing the electric power of the electrical

apparatus from the on-state to the off-state by the second

communicator in a case where the second communicator detects the

occurrence of an interruption of the wireless communication

between the second communicator and the first communicator.

These general and specific aspects may be implemented using a

system and a method, and any combination of systems and methods.

[0006] The remote monitoring method disclosed herein allows

it perform charging depending on use of the electrical apparatus

of the user without using a prepaid card in the manner that

suppresses a possibility that the electrical apparatus is used

fraudulently without payment by interrupting wireless



communication.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1 is a block diagram illustrating an overview of

a system configuration of a remote monitoring system according

to first embodiment.

Fig. 2 is a block diagram illustrating details of the system

configuration of the remote monitoring system illustrated in Fig.

Fig. 3 is a diagram illustrating an example of a content of

an accounting database in a server illustrated in Fig. 2.

Fig. 4 is a graph illustrating a frequency distribution of a

duration time of wireless communication interruption.

Fig. 5 is a flow chart of a process of user registration and

advanced charging performed by the server illustrated in Fig. 2.

Fig. 6 is a flow chart of a charging process performed by

the server illustrated in Fig. 2.

Fig. 7 is a flow chart of a process of communication

interruption detection performed by a first communicator



illustrated in Fig. 2.

Fig. 8 is a flow chart of a process of detecting a

communication interruption performed by a second communicator

illustrated in Fig. 2.

Fig. 9 is a flow chart of a power control process performed

by an air conditioner illustrated in Fig. 2.

Fig. 10 is a sequence diagram illustrating an example of a

system operation of a remote monitoring system illustrated in

Fig. 2.

Fig. 11 is a block diagram illustrating details of a system

configuration of a remote monitoring system according to a

second embodiment.

Fig. 12 is a flow chart of a process of detecting a

communication interruption performed by a second communicator

illustrated in Fig. 11.

Fig. 13 is a block diagram illustrating details of a system

configuration of a remote monitoring system according to a third

embodiment.

Figs. 14A and 14B are flow charts of a process of detecting



a communication interruption performed by a second communicator

illustrated in Fig. 13.

Fig. 15 is a block diagram illustrating details of a system

configuration of a remote monitoring system according to a

fourth embodiment.

Fig. 16 is a flow chart of a process of restoring a power

state of an air conditioner performed by a server illustrated in

Fig. 15.

Fig. 17 is a flow chart of a power control process performed

by an air conditioner illustrated in Fig. 2.

DETAILED DESCRIPTION

[0008] The present disclosure is described in further detail

below with reference to embodiments in conjunction with drawings.

First Embodiment

[0009] A remote monitoring system according to a first

embodiment is a charging system in which a server remotely

monitors, via a wireless communication network, a state of a



power supply of an air conditioner installed in a room of an

apartment house, calculates an amount of charge for use of the

depending on the state of the power supply of the air

conditioner, and performs a charging process according to the

calculated amount of charge for use. In the remote monitoring,

the state of the power supply of the air conditioner is remotely

monitored to detect whether it is in an on-state or an off-state.

The term “on-state” and “off-state” generally mean an on-state

and an off-state of a main power supply in an electrical

apparatus. However, when the main power supply is always in the

on—-state, an off-state of a main operation of the electrical

apparatus, that is a standby-state, is defined as the “off-state”

and an on-state of a main operation of the electrical apparatus

is defined as the “on-state”.

[0010] The charging process may be performed, for example, as

follows: (1) the amount of charge for use of the air conditioner

is calculated based on the operation time of the air conditioner,

and the calculated amount is charged; (2) the amount of charge

for use of the air conditioner is calculated based on the amount



of electric power consumed by the air conditioner, and the

calculated amount is charged; or in other manners. In the first

embodiment, by way of example, it is assumed by way of example

that the charging process is performed such that the amount of

charge for use of the air conditioner is calculated based on the

operation time of the air conditioner, and the calculated amount

is charged. ©Note that in a case where the amount of charge for

use 1is calculated based on the power consumed by the air

conditioner, for example, the charge for use per unit power

consumption may be predetermined, and the air conditioner may

send information indicating consumed electric power to the

server.

[0011] Fig. 1 is a block diagram illustrating an overview of

a system configuration of the remote monitoring system according

to the first embodiment. The remote monitoring system 1

illustrated in Fig. 1 includes a server 100, first communicators

200-1 and 200-2, second communicators 300-1 and 300-2, and air

conditioners 400-1 and 400-2. Note that in Fig. Fig. 1, second

communicators that wirelessly communicate with the first



communicator 200-2 via a wireless communication path are not

illustrated.

[0012] The server 100 is connected to the first communicators

200-1 and 200-2 via respective wired communication paths 50-1

and 50-2. Note that the server 100 may be connected to the

respective first communicators 200-1 and 200-2 via communication

paths including a wireless communication path. The first

communicator 200-1 is capable of wirelessly communicating with

the second communicator 300-1 via a wireless communication path

60-1, while the first communicator 200-1 is capable of

wirelessly communicating with the second communicator 300-2 via

a wireless communication path 60-2.

[0013] Furthermore, the second communicators 300-1 and 300-2

are respectively connected to the air conditioners 400-1 and

400-2 wvia respectively wired communication paths 70-1 and 70-2.

The air conditioners 400-1 and 400-2 are respectively installed

in rooms 15-1 and 15-2 of an apartment house 10. The second

communicators 300-1 and 300-2 are respectively installed in the

rooms 15-1 and 15-2 in which the respective air conditioners
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400-1 and 400-2, and the second communicators 300-1 and 300-2

are respectively connected via wires to the air conditioners

400-1 and 400-2. The first communicators 200-1 and 200-2 are

installed in a corridor 20 of the apartment house 10. Note that

the installation places described above are merely examples.

[0014] Furthermore, the numbers of first communicators,

second communicators, and air conditioners are merely examples.

The server 100 communicates with the first communicators 200-1

and 200-2 via respective wired communication paths 50-1 and 50-2.

The server 100 remotely monitors the air conditioners 400-1 and

400-2 via a wireless communication network, calculates amounts

of charge for use of the air conditioners based on the operation

times of the air conditioners 400-1 and 400-2, and charges the

calculated amounts in real time. The operation time of each of

the air conditioners 400-1 and 400-2 is defined by a period of

time in which the state of the power supply of the air

conditioner 400-1 or 400-2 is in the on-state. The server 100

is realized, for example, using a personal computer or a similar

apparatus, or a dedicated apparatus. Details of the
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configuration and the operation of the server 100 will be

described later.

[0015] The first communicator 200-1 communicates with the

server 100 via the wired communication path 50-1, and wirelessly

communicates with the second communicators 300-1 and 300-2 via

the respective wireless communication paths 60-1 and 60-2. The

first communicator 200-1 monitors wireless communication on the

wireless communication paths 60-1 and 60-2 to detect a

communication interruption. In a case where the first

communicator 200-1 detects an occurrence of a continuous

communication interruption for a period equal to or longer than

a first threshold value T1l, the first communicator 200-1

notifies the server 100 of the occurrence. The communication

interruption in the wireless communication path 60-1 or 60-2 is

defined by an interruption of wireless communication between the

first communicator 200-1 and the second communicator 300-1 or

300-2.

[0016] In a case where the first communicator 200-1 detects a

normal wireless communication via the wireless communication
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path 60-1 or 60-2 after the continuation of the communication

interruption for a period equal to or longer than the first

threshold value T1l, the first communicator 200-1 notifies the

server 100 of the detection of the normal wireless communication.

The normal wireless communication via the wireless communication

path 60-1 or 60-2 is defined, for example, by a normal wireless

communication between the first communicator 200-1 and the

second communicator 300-1 or 300-2. The first communicator 200-

2 1is substantially similar in function to the first communicator

200-1.

[0017] Each of the first communicators 200-1 and 200-2 may be

realized, for example, by a wireless adaptor designed for use

with an air conditioner. Details of the configuration and the

operation of the first communicators 200-1 and 200-2 and details

of the first threshold value Tl will be described later. The

second communicators 300-1 and 300-2 wirelessly communicate with

the first communicator 200-1 via the respective wireless

communication paths 60-1 and 60-2, and respectively communicate

with the air conditioners 400-1 and 400-2 via the respective
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wired communication paths 70-1 and 70-2. The second

communicators 300-1 and 300-2 respectively monitor wireless

communication in the wireless communication paths 60-1 and 60-2

to detect communication interruption. In a case where the

second communicator 300-1 or 300-2 detects an occurrence of a

communication interruption for a period equal to or longer than

a second threshold value T2, the second communicator 300-1 or

300-2, which detected the occurrence of communication

interruption, forcibly turns off the power supply of the

corresponding one of the air conditioners 400-1 and 400-2. The

communication interruption on the wireless communication path

60-1 or 60-2 is defined by an interruption of wireless

communication between the first communicator 200-1 and the

second communicator 300-1 or 300-2.

[0018] The second communicator 300-1 or 300-2, which detected

the occurrence of communication interruption, performs a control

operation such that the electric power of the corresponding one

of the air conditioners 400-1 and 400-2 is forced to be turned

off and maintained in the off-state until a normal wireless
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communication is detected in the corresponding one of the

wireless communication paths 60-1 and 60-2 after the

continuation of the communication interruption for the period

equal to or longer than the second threshold value T2. An

example of a normal wireless communication via the wireless

communication path 60-1 or 60-2 is receiving of a signal

transmitted from the first communicator 200-1. The second

communicators 300-1 and 300-2 may each be realized using a

controller such as a home energy management system (HEMS)

controller or the like. Details of the configuration and the

operation of the second communicators 300-1 and 300-2 and

details of the second threshold wvalue T2 will be described later.

[0019] The air conditioners 400-1 and 400-2 respectively

communicate with the second communicators 300-1 and 300-2 via

the respective wired communication paths 70-1 and 70-2. The air

conditioners 400-1 and 400-2 respectively output power state

information of the air conditioners 400-1 and 400-2 to the

respective second communicators 300-1 and 300-2. The power

state information of the air conditioner 400-1 and 400-2 each
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indicates whether the state of the power supply of the

corresponding one of the air conditioner 400-1 and 400-2 is in

the on-state or the off-state. Herein, information indicating

that the state of the power supply of an air conditioner is in

the on-state is referred to as on-information, while information

indicating that the state of the power supply of an air

conditioner is in the off-state is referred to as off-

information. The second communicators 300-1 and 300-2

respectively transmit signals associated with the power state

information of the air conditioners 400-1 and 400-2 to the

server 100 via the first communicator 200-1 repeatedly at

regular or irregular time intervals each equal to or shorter

than, for example, a minimum charging time corresponding to a

minimum unit in charging process. The power state information

of each of the air conditioners 400-1 and 400-2 includes

information indicating whether the state of the power supply of

the air conditioner is in the on-state or the off-state (on-

information or off-information), electric apparatus

identification information identifying the air conditioner, and
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the like. The second communicators 300-1 and 300-2 may detect

the state of the power supply of the respective air conditioners

400-1 and 400-2 and if a change in the state of the power supply

occurs, a signal associated with the power state information of

the air conditioner 400-1 or 400-2, whose state of the power

supply has changed, may be transmitted to the server 100.

[0020] For example, in a case where there is no remaining

usable amount in a user's account corresponding to the air

conditioner 400-1 or 400-2, the corresponding air conditioner

400-1 or 400-2 forcibly turns of the electric power under the

control of the server 100 and under the control of the second

communicator 300-1 or 300-2. More detailed descriptions of the

configuration and the operation of the server 100 will be given

later. The remote monitoring system 1 described above is

capable of remotely performing the charging process for each of

one or more air conditioners depending on the operation time of

each air conditioner in a centralized manner by using one server

100 without needing a prepaid card. Use of the wireless

communication path as the communication path between the first
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communicator and the second communicator makes it unnecessary to

perform a wiring work between the first communicator and the

second communicators, which allows a great reduction in

instruction/construction cost. Furthermore, 1in a case where a

communication interruption in a wireless communication path

between the first communicator and the second communicator

occurs continuously for a period of time equal to or longer the

second threshold value T2, the electric power of the

corresponding air conditioner is forced to be turned off, and

the electric power of the corresponding air conditioner is

maintained in the off-state until a normal wireless

communication is detected after the communication interruption,

which makes it possible to prevent the air conditioner from

being used fraudulently without payment by interrupting the

wireless communication.

[0021] Fig. 2 is a block diagram illustrates a detailed

system configuration of the remote monitoring system 1

illustrated in Fig. 1. Note that Fig. 2 also illustrate a user

terminal 500 that may be connected to the server 100. In Fig. 2,
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a first communicator 200, a second communicator 300, and an air

conditioner 400 respectively correspond to the first

communicators 200-1 and 200-2, the second communicators 300-1

and 300-2, and the air conditioners 400-1 and 400-2 illustrated

in Fig. 1. Furthermore, in Fig. 2, a wired communication path

50, a wireless communication path 60, and a wired communication

path 70 respectively correspond to the wired communication paths

50-1 and 50-2, the wireless communication paths 60-1 and 60-2,

and the wired communication paths 70-1 and 70-2.

[0022] First, a detailed configuration of the server 100

illustrated in Fig. 2 is described below. The server 100

includes a communicator 110, an accounting database 120, a

register 130, and a monitor 140. The communicator 110 is

connected to the wired communication path 50 such that the

communicator 110 is allowed to transmit/receive data to/from a

communicator 210 of the first communicator 200 connected to the

wired communication path 50. The communicator 110 is also

connected to a communication network (a communication network

including one or both of a wired communication path and a
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wireless communication path) 80 such that the communicator 110

is allowed to transmit/receive data to/from the user terminal

500 connected to the communication network 80.

[0023] The accounting database 120 a database for storing
accounting data associated with each user. Fig. 3 illustrates
an example of an accounting database. 1In the accounting

database 120, a user ID, a password, identification information

identifying an air conditioner, an amount of charge for use of

electricity, an operation time, and a remaining usable amount

are stored for each user. Alternatively, for example, instead

of the remaining usable amount, a remaining amount of time for

which use is allowed may be stored in the accounting database

120, and the remaining amount of time may be reduced according

to the operation time. Note that the accounting database 120

may be provided outside the server 100.

[0024] When the register 130 receives user information that

is input by a user using the user terminal 500 when an initial

registration is performed, the register 130 registers the

received user information in the accounting database 120. The
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user information may include, for example, a user ID, a password,

identification information identifying an air conditioner used

by the user, and/or the like. The register 130 receives

advanced payment information that is input by a user using the

user terminal 500 when the user performs advanced payment, and

the register 130 updates the content stored in the accounting

database 120 based on the received advanced payment information.

The advanced payment information includes a user ID, a password,

and an amount of advanced payment.

[0025] The monitor 140 performs a charging process according

to use of the air conditioner 400. In a case where the monitor

140 determines, based on the power state information of the air

conditioner 400 transmitted from the air conditioner 400, that

the state of the power supply of the air conditioner 400 changes

from the off-state to the on-state, the monitor 140 starts the

charging process. In the charging process, the monitor 140

calculates the operation time of the air conditioner 400, the

amount of charge for use of electricity, and the remaining

usable amount, and updates the content of the accounting

21



database 120. The operation time of the air conditioner 400 is

defined as a time in which the state of the power supply of the

air conditioner is in the on-state.

[0026] In this charging process, for example, a charge for

use per minimum charging time corresponding to a minimum unit in

charging process is predetermined, and the monitor 140 adds an

amount of charge for use of the air conditioner per minimum

charging time each time the air conditioner 400 is used for the

minimum charging time, and the monitor 140 subtracts the amount

of charge for use of the air conditioner per minimum charging

time from the remaining usable amount. The monitor 140 ends the

charging process when one of the following conditions 1is

satisfied: (1) it 1is determined that the remaining usable amount

has reached zero; (2) it is determined based on the power state

information of the air conditioner 400 transmitted from the air

conditioner 400 that the state of the power supply of the air

conditioner 400 is changed from the on-state to the off-state;

or (3) a communication interruption notification signal is

received from the first communicator 200 and is notified thereby
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of an occurrence of an interruption of communication via the

wireless communication path 60 for a continuous period of time

equal to or longer than a first threshold value T1.

[0027] In the case where the monitor 140 determines that the

remaining usable amount has reached zero, the monitor 140

outputs a forcibly turn-off command signal to the communicator

110 to command the air conditioner 400 to forcibly turn off the

electric power of the air conditioner 400. ©Note that there is a

possibility that a plurality of second communicators 300 are

wirelessly connected to the first communicator 200. 1In this

case, the monitor 140 identifies a second communicator 300

giving rise to the communication interruption over a continuous

period of time equal to or longer than the first threshold wvalue

Tl, and the monitor 140 ends the charging process on the air

conditioner 400 connected to the identified second communicator

300.

[0028] This can be achieved, for example, as follows. When

the first communicator 200 transmits a communication

interruption notification signal, the first communicator 200
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generates the communication interruption notification signal so

as to include information identifying a second communicator 300

that has given rise to a communication interruption for a

continuous period of time equal to or longer than the first

threshold value Tl. The monitor 140 acquires, in advance, route

information including information identifying the first

communicator 200 and the second communicator 300 located between

the server 100 and the air conditioner 400. For example, a

traceroute command may be used to acquire the route information.

Using the route information acquired in advance, the monitor 140

identifies the air conditioner 400 connected to the second

communicator 300 indicated by the identification information

included in the communication interruption notification signal,

and the monitor 140 stops the charging process associated with

use of the identified air conditioner.

[0029] The method described above is merely an example, and

any other methods may be employed as long as it is possible for

the monitor 140 to identify the second communicator 300 giving

rise to a continuous communication interruption between the
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first communicator 200 and the second communicator 300 over a

period of time equal to or longer than the first threshold wvalue

Tl, to stop the charging process on the air conditioner 400

connected to the identified second communicator 300. Next, the

configuration of the first communicator 200 illustrated in Fig.

2 1is described below. The first communicator 200 includes, as

illustrated in Fig. 2, a communicator 210, a wireless

communicator 220, and a communication interruption detector 230.

[0030] The communicator 210 is connected to the wired

communication path 50 such that the communicator 210 is allowed

to transmit/receive data to/from a communicator 110 of the

server 100 connected to the wired communication path 50. The

wireless communicator 220 performs wireless communication to

transmit/receive data to/from a wireless communicator 310 of the

second communicator 300 via the wireless communication path 60.

The communication interruption detector 230 monitors the

wireless communication performed by the wireless communicator

220 to detect communication interruption on the wireless

communication path 60 between the first communicator 200 and the
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second communicator 300. In a case where the communication

interruption detector 230 detects an occurrence of continuous

communication interruption for a period equal to or longer than

a first threshold value Tl, the communication interruption

detector 230 outputs a communication interruption notification

signal to the communicator 210 to notify the server 100 of the

occurrence of the communication interruption. In a case where

communication interruption detector 230 detects an occurrence of

a normal wireless communication in the wireless communication

path 60 after the continuation of the communication interruption

for the period equal to or longer than the first threshold value

Tl, the communication interruption detector 230 outputs a

communication recovery notification signal to the communicator

210 to notify the server 100 of the occurrence of the normal

wireless communication.

[0031] Next, the configuration of the second communicator 300

illustrated in Fig. 2 is described below. The second

communicator 300 includes, as illustrated in Fig. 2, a wireless

communicator 310, a communicator 320, a communication
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interruption detector 330, a power state monitor 340, and

forcible turning-off control circuitry 350. The wireless

communicator 310 performs wireless communication to

transmit/receive data to/from a wireless communicator 220 of the

first communicator 200 via the wireless communication path 60.

[0032] The communicator 320 is connected to the wired

communication path 70 such that the communicator 320 is allowed

to transmit/receive data to/from a communicator 420 of the air

conditioner 400 connected to the wired communication path 70.

The communication interruption detector 330 monitors the

wireless communication performed by the wireless communicator

310 to detect communication interruption on the wireless

communication path 60 between the first communicator 200 and the

second communicator 300. In a case where the communication

interruption detector 330 detects an occurrence of continuous

communication interruption for a period equal to or longer than

a second threshold value T2, the communication interruption

detector 330 notifies the forcible turning-off control circuitry

350 of the occurrence of continuous communication interruption.
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In a case where the communication interruption detector 330

detects an occurrence of a normal wireless communication in the

wireless communication path 60 after the continuation of the

communication interruption for the period equal to or longer

than the second threshold value T2, the communication

interruption detector 330 notifies the forcible turning-off

control circuitry 350 of the occurrence of the normal wireless

communication.

[0033] The power state monitor 340 monitors the state of the

power supply of the air conditioner 400 and notifies the

forcible turning-off control circuitry 350 of the state of the

power supply of the air conditioner 400. For example, the power

state monitor 340 may detect the state of the power supply of

the air conditioner 400 based on power state information

transmitted from the air conditioner 400 to the server 100.

Alternatively, the power state monitor 340 may inquire of the

air conditioner 400 as to the state of the power supply and,

based on a response to the inquiry, the power state monitor 340

may detect the state of the power supply of the air conditioner
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400. The detection process described above is performed

repeatedly at regular or irregular time intervals each equal to

or shorter than, for example, the minimum charging time

corresponding to the minimum unit in charging process.

[0034] In a case where the forcible turning-off control

circuitry 350 determines, based on the notification from the

power state monitor 340, that the state of the power supply of

the air conditioner 400 is the on-state and furthermore the

forcible turning-off control circuitry 350 receives, from the

communication interruption detector 330, the notification of the

occurrence of the continuous communication interruption for the

period equal to or longer than the second threshold value T2,

the forcible turning-off control circuitry 350 outputs a

forcibly turn-off command signal to the communicator 320 to

command the air conditioner 400 to forcibly turn off the

electric power of the air conditioner 400.

[0035] In a case where the forcible turning-off control

circuitry 350 determines, based on the notification from the

power state monitor 340, that the state of the power supply of
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the air conditioner 400 is turned from the off-state to the on-

state in a period before the notification of the detection of

the normal wireless communication is received after the

notification of the occurrence of continuous communication

interruption for the period equal to or longer than the second

threshold value T2, the forcible turning-off control circuitry

350 outputs a forcibly turn-off command signal to the

communicator 320 to command the air conditioner 400 to forcibly

turn off the electric power of the air conditioner 400.

Alternatively, when the forcible turning-off control circuitry

350 receives the notification of the occurrence of continuous

communication interruption for the period equal to or longer

than the second threshold value T2, the forcible turning-off

control circuitry 350 may output a signal to communicator 320 to

disable the operation of a user setter such as remote control

circuitry or the like of the air conditioner 400 instead of

outputting the forcibly turn-off command signal described above.

In this case, thereafter when the forcible turning-off control

circuitry 350 receives the notification of the detection of the
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normal wireless communication, the forcible turning-off control

circuitry 350 outputs a signal to the communicator 320 to enable

the operation of the user setter of the air conditioner 400.

The signal to disable the operation of the user setter is

transmitted to the air conditioner 400 via the communicator 320.

In response, the air conditioner 400 disables the operation of

the user setter. Thus, the signal to disable the operation of

the user setter provides a function similar to the function of

the forcibly turning-off command. On the other hand, when the

signal to enable the operation of the user setter is transmitted

to the air conditioner 400 via the communicator 320, the air

conditioner 400 enables the operation of the user setter.

[0036] A combination of functions of the communication

interruption detector 330, the power state monitor 340, and the

forcible turning-off control circuitry 350 allows it to prevent

a user from fraudulently using the air conditioner 400 by

interrupting the wireless communication between the second

communicator 300 and the first communicator 200. Next, the

configuration of the air conditioner 400 illustrated in Fig. 2
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is described below. The air conditioner 400 includes, as

illustrated in Fig. 2, a power supplier 410, a communicator 420,

and power supply control circuitry 430.

[0037] The power supplier 410 is an electric power of the air

conditioner. The communicator 420 is connected to the wired

communication path 70 such that the communicator 420 is allowed

to transmit/receive data to/from the communicator 320 of the

second communicator 300 connected to the wired communication

path 70. The power supply control circuitry 430 outputs, to the

communicator 420, a signal associated with the power state

information for notifying the server 100 of the state of the

power supply of the power supplier 410 of the air conditioner

400.

[0038] In a case where the power supply control circuitry 430

receives, from the server 100, the forcibly turn-off command

signal for forcibly turning off the power supply of the air

conditioner 400, the power supply control circuitry 430 forcibly

turns off the power supply of the power supplier 410. 1In a case

where the power supply control circuitry 430 receives, from the
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second communicator 300, the forcibly turn-off command signal

for forcibly turning off the power supply of the air conditioner

400, the power supply control circuitry 430 forcibly turns off

the power supply of the power supplier 410. This forcibly turn-

off command signal is transmitted from the second communicator

300, for example, in a case where when the state of the power

supply of the air conditioner 400 is in the on-state, a

communication interruption occurs over a continuous time period

equal to or longer than the second threshold value T2, or in a

case where the electric power of the air conditioner 400 is

turned on using remote control circuitry or the like during a

period before a normal wireless communication is detected after

the communication interruption for the continuous time period

equal to or longer than the second threshold value T2.

[0039] In a case where a user performs an operation using a

user setter to turn on the electric power, the power supply

control circuitry 430 turns on the electric power of the power

supplier 410. In a case where a user performs an operation to

turn off the electric power, the power supply control circuitry
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430 turns off the electric power of the power supplier 410.

Note that the user setter is an apparatus that allows a user to

directly set the operation state (by turning on/off the electric

power) of the air conditioner using remote control circuitry

such as infrared remote control circuitry or using a switch.

The user setter may have a function of setting temperature. A

user may set the operation state of the air conditioner via the

server 100 by using the user terminal 500. However, in the case

where the operation state is set via the server 100, the setting

of the air conditioner takes a certain time, and thus it is more

convenient to provide the user setter such as remote control

circuitry or a switch that allows a user to perform the direct

setting.
[0040] Next, the user terminal 500 illustrated in Fig. 2 is
described below. The user terminal 500 is a terminal used by a

user to perform a user registration in the accounting database

120 or to perform advance payment. The user terminal 500 is

connected to the communicator 110 of the server 100 via the

communication network 80. Specific examples of the user
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terminal 500 include a personal computer, a portable terminal,

and the like.

[0041] Setting of the first threshold value Tl and the second

threshold value T2 is described below. In the wireless

communication, unlike the wired communication, communication

interruption can occur frequently even in a normal operation

state. The normal operation state is an operation state in

which there is no abnormality in devices associated with

wireless communication. Specific examples of devices associated

with the wireless communication include the first communicator

200, the second communicator 300, and the like. Examples of

causes of interruption of wireless communication include

interference of a radio signal between another wireless

communication system using the same radio frequency band, a

fluctuation in a wireless communication environment such as

fading, and the like. 1In a case where every time an

interruption of wireless communication occurs, it is regarded

that an interruption of communication interruption occurs, and

the electric power of the air conditioner is forcibly turned off,
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then the frequency of forcibly turning off the electric power of

the air conditioner increases, which makes it difficult for the

air conditioner to operate stably for a long period.

[0042] What is needed to be detected in the charging process

is not a communication interruption that occurred frequently in

the normal operation state but a communication interruption

caused by the intentional interruption for the purpose of fraud

or caused by a failure of a device, in response to which the

electric power of the air conditioner is to be forcibly turned

off. 1In wireless communication systems using the same radio

frequency band, a wireless communication technique such as a

packet transmission method used in a wireless local area network

(LAN) or a carrier sense method is used, and such a wireless

communication technique has functions of preventing a collide

between packet signals, preventing interference in wireless

communication by changing wireless channels, and the like.

Therefore, a wireless communication interruption over a long

period hardly occurs.

[0043] Fluctuations in a wireless communication environment
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such as fading do not frequently result in an interruption of a

wireless communication over a long period. Therefore, by

slightly increasing the first threshold value Tl and the second

threshold value T2, it becomes possible to detect a

communication interruption over a period of time that cannot

occur in a normal operation state while preventing the electric

power of the air conditioner from being forcibly turned off

frequently due to a communication interruption that occurs

frequently in the normal operation state. Next, a definition

and a measurement of a typical value of a duration of a

continuous wireless communication interruption in the normal

operation state are described below. Herein let Ns denote the

number of packets transmitted in wireless communication in the

normal operation state, Ts denote a time in which all packets

are transmitted, Ps denote a packet error rate, and Tl denote a

packet length. In the normal operation state, the packet error
rate is, for example, in a range from 0.1% to 1%, at most. In

this case, the number of error packets (Ne) is given by Ne = Ns X

Ps. 1In a case where occurrences of error packets are not
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continuous, the error duration time (Tx) is given by Tx = Ts/Ns.

On the other hand, in a case where all error packets occur

continuously, the error duration time is given by Tx = Ne X Tl =

Ns-Ps:Tl. Therefore, the typical value of the duration time of

the wireless communication interruption in the normal operation

state may be estimated to be in a range from about Ts/Ns seconds

to Ns-Ps'Tl seconds. The typical value may vary depending on the

communication environment. In a case where the wireless

communication is performed according to a standard such as W-LAN

(IEEE802.11), ZigBee (IEEE802.15.4), or the like in a common

wireless environment, the typical value of the duration time of

the wireless communication interruption is in a range from about

1 millisecond to 100 milliseconds. By setting the first

threshold value Tl and the second threshold value T2 to be

sufficiently longer than the above-described typical value, it

becomes possible to prevent the electric power of the air

conditioner from being forcibly turned off frequently due to a

communication interruption that occurs frequently in the normal

operation state. ©Note that the above-described typical value of
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the duration time of the wireless communication interruption in

the normal operation state is merely an example, and the typical

value or a value identical thereto may be defined and measured

differently. Note that the typical value of the duration time

of continuous interruption is not dependent on a specific remote

monitoring system, and thus when a wireless communication

standard to be used is given, the typical value of the duration

time of continuous interruption can be estimated. For example,

the typical value of the duration time of the wireless

communication interruption in the normal operation state may be

given by the average value of duration time of the communication

interruption.

[0044] Fig. 4 illustrates an example of a measured frequency

distribution of the duration time of wireless communication

interruption. It is determined from this graph that the average

value of duration time of the wireless communication

interruption is 10 milliseconds. The frequency distribution of

the duration time of the wireless communication interruption

varies depending on the place where the communication apparatus
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for wireless communication is installed, and thus the

measurement of the frequency distribution of the duration time

may be performed at the specific place where the communication

apparatus for wireless communication is installed.

[0045] By setting the first threshold value Tl and the second

threshold value T2 to be sufficiently longer than the average

value, that is, 10 milliseconds, it becomes possible to prevent

a communication interruption that occurs frequently in the

normal operation state from being incorrectly determined as a

communication interruption that should be handled such that the

electric power of the air conditioner is forcibly turned off in

response to the communication interruption, which makes it

possible to prevent the electric power of the air conditioner

from being forcibly turned off frequently. Note that the first

threshold value Tl and the second threshold value T2 may be

equal to each other or may be different from each other. The

second threshold value T2 may be equal to or smaller than the

first threshold value Tl. In this case, when a communication

interruption occurs, the electric power of the air conditioner
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is turned off before the charging process is stopped, which

prevents the air conditioner from being used without payment.

[0046] However, if the first threshold value Tl and the

second threshold value T2 are set to be too large, the following

problem may occur. For any communication interruption that

occurs in a period before the elapsed time reaches the second

threshold value T2 after the first communication interruption is

detected, it is impossible to determine whether the

communication interruption is a communication interruption that

may occur in the normal operation state or a communication

interruption caused by some error such as a fraud operation.

Therefore, in the charging process, it is not allowed to set the

minimum unit of charging time equal to or smaller than the first

threshold value Tl or the second threshold wvalue T2.

[0047] For example, when the minimum charging time

corresponding to the minimum unit in charging process is 1

minute, to perform the charging in real time in the charging

process with accuracy of 1 minute or better, the processing time

of each process in the system is needed to be less than 1 minute.
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The shorter the processing time that determines the real-time

performance of the system, the better result is achieved. It is

desirable that the processing time is at least less than an

allowable delay time allowed in the system.

[0048] Thus, by setting the first threshold value Tl and the

second threshold value T2 so as to be equal to or less than an

allowable delay time, it is possible to satisfy the requirement

of performance of the system in terms of the delay. A delay in

process may be allowed to a certain degree as long as the delay

is shorter than the minimum charging time in the charging

process. That is, when the first threshold value Tl and the

second threshold value T2 are set to be equal to or less than

the minimum charging time, the above described reguirement is

satisfied.

[0049] Next, the operation of each apparatus (the server 100,

the first communicator 200, the second communicator 300, and the

air conditioner 400) in the remote monitoring system 1

illustrated in Fig. 2 is described below with reference to

figures. First, the user registration and the advanced charging
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process performed by the server 100 illustrated in Fig. 2 are

described with reference to Fig. 5. Note that in Fig. 5, it 1is

assumed, for simplicity of illustration, that the user

registration and the advanced charging process are performed for

one user.

[0050] In the server 100, the register 130 determines whether

user information (a user ID, a password, electric apparatus

identification information of an air conditioner to be used) 1is

received (step S101). If the answer to step S101 is NO, the

register 130 repeatedly performs step S101 until user

information is received. In a case where it 1s determined that

user information is received (YES in S101), the register 130

registers the received user information in the accounting

database 120 (step S102). Note that a user is allowed to

describe amount of advanced payment in the user information

thereby allowing it to perform advanced payment when the user

registration is performed.

[0051] The register 130 determines whether advanced payment

information (a user ID, a password, an amount of advanced
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payment) is received (step S103). If the answer to step S103 is

NO, the register 130 repeatedly performs step S103 until

advanced payment information is received (that is, until the

answer to step S103 is YES). In a case where the register 130

receives advanced payment information (YES in S103), the

register 130 performs authentication on the password and the

like, and then the register 130 adds the newly input amount of

advanced payment to a current value in the accounting database

120 based on the advanced payment information (step S104).

[0052] Next, the charging process performed by the server 100

illustrated in Fig. 2 is described below with reference to Fig.

6. Fig. 6 is a flow chart of the charging process performed by

the server 100 illustrated in Fig. 2. Note that in Fig. 6, for

simplicity of illustration, it is assumed that the charging

process is performed for one user. In the server 100, the

monitor 140 determines, based on power state information

transmitted from the air conditioner 400, whether the state of

the power supply of the air conditioner 400 changes from the

off-state to the on-state (step S131). 1If the answer to step
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S131 is NO, the monitor 140 repeats the process in step S131

until the monitor 140 determines that the state of the power

supply of the air conditioner 400 has changed from the off-state

to the on-state (that is, until the answer to step S131 is YES).

[0053] In a case where the monitor 140 determines that the

state of the power supply of the air conditioner 400 has changed

from the off-state to the on-state (YES in S131), the monitor

140 refers to the accounting database 120 to determine whether

there is a remaining usable amount in the account of the user of

the air conditioner 400 (step S132). Herein the expression

"there is a remaining usable amount" means that the remaining

usable amount in the account is equal to or greater than the

amount of charge for use of the air conditioner per minimum

charging time corresponding to the minimum unit in charging

process. In a case where it is determined that there is no

remaining usable amount in the account (NO in S132), the monitor

140 transmits a forcibly turn-off command signal for forcibly

turning off the electric power of the air conditioner 400 (step

S133). This forcibly turn-off command signal is received by the
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air conditioner 400 via the wired communication path 50, the

first communicator 200, the wireless communication path 60, the

second communicator 300, and the wired communication path 70.

In response to receiving the forcibly turn-off command signal,

the power supply control circuitry 430 of the air conditioner

400 forcibly turns off the electric power of the power supplier

410. Furthermore, the monitor 140 transmits a notification

signal to the user terminal 500 to notify that there is no

remaining usable amount in the account of the user (step S134).

In response to receiving this notification signal, for example,

the user terminal 500 displays information indicating that there

is no reaming usable amount in the account.

[0054] In a case where it is determined that there is a

remaining usable amount in the account (YES in S132), the

monitor 140 starts the charging process (step S135). The

charging process includes, for example, measuring the operation

time, calculating the amount of charge for use of electricity

based on the measured operation time, reducing the remaining

usable amount, and the like. More specifically, in the charging
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process, the amount of charge for use of the air conditioner per

minimum charging time is subtracted from the remaining usable

amount every time the air conditioner is used for the minimum

charging time corresponding to the minimum unit in charging

process. In the charging process, the monitor 140 refers to the

accounting database 120 to determine whether there is a

remaining usable amount in the account of the user of the air

conditioner 400 (step S136). 1In a case where there is no

remaining usable amount in the account (NO in S136), the monitor

140 ends the charging process (step S137), and the processing

flow proceeds to step S133. On the other hand, in a case where

it is determined that there is a remaining usable amount in the

account (YES in S136), the processing flow proceeds to step S138.

[0055] In step S138, the monitor 140 determines whether a

communication interruption notification signal is received that

is transmitted from the first communicator 200 to notify of an

occurrence of an interruption of communication between the first

communicator 200 and the second communicator 300 for a

continuous period of time equal to or longer than the first
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threshold value Tl (step S138). In a case where it 1is

determined that the communication interruption notification

signal is received (YES in S138), the monitor 140 ends the

charging process (step S140), and the monitor 140 notifies the

user terminal 500 of a result of the charging process including

the remaining usable amount and the like (step S141). 1In

response to receiving this notification, the user terminal 500

displays the result of the charging process including the

remaining usable amount and the like.

[0056] In a case where it 1is determined that the

communication interruption notification signal is not received

(NO in S138), it is determined based on the power state

information transmitted from the air conditioner 400 whether the

state of the power supply of the air conditioner 400 has changed

from the on-state to the off-state (step S139). In a case where

it is determined that the state of the power supply of the air

conditioner 400 has not changed from the on-state to the off-

information (NO in S139), the process flow returns to step S136.

On the other hand, in a case where the state of the power supply
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of the air conditioner 400 has occurred from the on-state to the

off-information (YES in S139), the process in step S140 is

performed.

[0057] Next, a process associated with the communication

interruption detection performed by the first communicator 200

illustrated in Fig. 2 is described below with reference to Fig.

7. Fig. 7 is a flow chart of the process of the communication

interruption detection performed by the first communicator 200

illustrated in Fig. 2. In the first communicator 200, the

communication interruption detector 230 monitors a wireless

communication via the wireless communication path 60 to detect a

communication interruption (step S201). Note that the process

of detecting whether there is a communication interruption or

not is performed repeatedly at regular or irregular time

intervals each shorter than the first threshold value T1. In a

case where no communication interruption is detected (that is,

when the answer to S201 is NO), the communication interruption

detector 230 performs the process in step S201 repeatedly until

a communication interruption is detected (that is, until the
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answer to S201 is YES). On the other hand, in a case where the

communication interruption detector 230 detects a communication

interruption (YES in S201), the communication interruption

detector 230 records a detection time (tl) of the communication

interruption as an interruption start time (step S$S202).

[0058] The communication interruption detector 230 determines

whether the communication interruption duration time as of time

t1l has reached a value equal to or greater than the first

threshold value Tl (t - tl1l =2 T1?) (step S203). 1In a case where

it is not determined that the communication interruption

duration time as of time t has reached the value equal to or

greater than the first threshold value Tl (NO in S203), the

communication interruption detector 230 detects an occurrence of

a normal wireless communication performed after the interruption

start time (tl) via the wireless communication path 60 (step

S204) . Note that the process of detecting whether a normal

wireless communication has occurred or not is performed

repeatedly at regular or irregular time intervals each shorter

than the first threshold value T1. In a case where no normal
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wireless communication is detected (NO in S204), the processing

flow returns to step S203. On the other hand, in a case where a

normal wireless communication is detected (YES in S204), the

processing flow returns to step S201.

[0059] In a case where it is determined that at time t the

communication interruption duration time has reached the first

threshold value Tl (YES in S5203), the communication interruption

detector 230 transmits a communication interruption notification

signal to the server 100 to notify that the communication

interruption has occurred over a continuous period of time equal

to longer than the first threshold value Tl (step S205). When

the server 100 receives this communication interruption

notification signal (the answer to step S138 in Fig. 6 is YES),

the server 100 regards that the state of the power supply of the

air conditioner 400 has changed from the on-state to the off-

state and the server 100 ends the charging process (step S140 in

Fig. 6).

[0060] Thereafter, the communication interruption detector

230 detects a normal wireless communication performed via the
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wireless communication path 60 (step S206). In a case where no

normal wireless communication is detected (that is when the

answer to step S206 is NO), the communication interruption

detector 230 performs the process in step S206 repeatedly until

a normal wireless communication is detected. On the other hand,

in a case where a normal wireless communication is detected

(that is, when the answer to step S206 is YES), the

communication interruption detector 230 transmits an end-of-

communication—-interruption notification signal to the server 100

to notify that the normal wireless communication has been

detected after the continuous communication interruption for the

period of time equal to or longer than the first threshold wvalue

(step S207).

[0061] Next, a process associated with the communication

interruption detection performed by the second communicator 300

illustrated in Fig. 2 is described below with reference to Fig.

8. Fig. 8 is a flow chart of the process of the communication

interruption detection performed by the second communicator 300

illustrated in Fig. 2. 1In the second communicator 300, the
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communication interruption detector 330 monitors a wireless

communication via the wireless communication path 60 to detect a

communication interruption (step S301). Note that the process

of detecting whether there is a communication interruption is

performed repeatedly, for example, at regular or irregular time

intervals each shorter than the second threshold value T2. In a

case where no communication interruption is detected (that is,

when the answer to step S301 is NO), the communication

interruption detector 330 performs the process in step S301

repeatedly until a communication interruption is detected (that

is, until the answer to S301 is YES). On the other hand, in a

case where the communication interruption detector 330 detects a

communication interruption (YES in S301), the communication

interruption detector 330 records a detection time (t2) of the

communication interruption as an interruption start time (step

S302) .

[0062] The communication interruption detector 330 determines

whether the communication interruption duration time as of time

1 has reached to a value equal to or greater than the second
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threshold value T2 (t - t2 =2 T2?) (step S303). In a case where

it is not determined that the communication interruption

duration time as of time t has reached a value equal to or

greater than the second threshold value T2 (that is, when the

answer to step S303 is NO), the communication interruption

detector 330 detects an occurrence of a normal wireless

communication performed after the interruption start time (t2)

via the wireless communication path 60 (step S304). ©Note that

the process of detecting whether there is a normal wireless

communication is performed repeatedly, for example, at regular

or irregular time intervals each shorter than the second

threshold value T2. In a case where no normal wireless

communication is detected (that is, when the answer to step S304

is NO), the processing flow returns to step S303. On the other

hand, in a case where a normal wireless communication is

detected (YES in S304), the processing flow returns to step S301.

[0063] In a case where it is determined that the

communication interruption duration time as of time t has

reached the value equal to or greater than the second threshold
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value T2 (YES in S303), the forcible turning-off control

circuitry 350 determines whether the state of the power supply

of the air conditioner 400 is in the on-state, based on the

result of monitoring the state of the power supply of the air

conditioner 400 performed by the power state monitor 340 (step

S305) . In a case where it is determined that the state of the

power supply of the air conditioner 400 is not in the on-state

(NO in S305), the processing flow proceeds to step S307. On the

other hand, in a case where it is determined that the state of

the power supply of the air conditioner 400 is in the on-state

(YES in S305), the forcible turning-off control circuitry 350

transmits a forcibly turn-off command signal to the air

conditioner 400 to forcibly turn off the electric power of the

air conditioner 400 (step S306). When the air conditioner 400

receives this forcibly turn-off command signal via the wired

communication path 70, the power supply control circuitry 430 of

the air conditioner 400 forcibly turns off the electric power of

the power supplier 410.

[0064] As described above, in a case where a continuous
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communication interruption occurs over a period of time equal to

or longer than the second threshold value T2 in the state in

which the state of the power supply of the air conditioner 400

is in the on-state, the electric power of the air conditioner

400 is forced to be turned off. This makes it possible to

prevent the air conditioner 400 from being used without making

payment by abusing the communication interruption. After step

S306, the forcible turning-off control circuitry 350 determines

whether the state of the power supply of the air conditioner 400

changes from the off-state to the on-state, based on the result

of monitoring the state of the power supply of the air

conditioner 400 performed by the power state monitor 340 (step

S307) . The determination as to whether the air conditioner 400

is turned on is performed repeatedly, for example, at regular or

irregular time intervals each equal to or shorter than the

minimum charging time corresponding to the minimum unit in

charging process. In a case where it is not determined that the

state of the power supply of the air conditioner 400 has changed

from the off-state to the on-state (NO in S307), the processing
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flow proceeds to step S309. On the other hand, in a case where

it is determined that the state of the power supply of the air

conditioner 400 has changed from the off-state to the on-state

(YES in S307), the forcible turning-off control circuitry 350

transmits a forcibly turn-off command signal to the air

conditioner 400 to forcibly turn off the electric power of the

air conditioner 400 (step S308). When the air conditioner 400

receives this forcibly turn-off command signal via the wired

communication path 70, the power supply control circuitry 430 of

the air conditioner 400 forcibly turns off the electric power of

the power supplier 410.

[0065] After step S308, the communication interruption

detector 330 detects a normal wireless communication performed

via the wireless communication path 60 (step S309). 1In a case

where no normal wireless communication is detected (NO in S309),

the processing flow returns to step S307. On the other hand, in

a case where a normal wireless communication is detected (YES in

S309), the processing flow returns to step S301. As described

above, in a period from a detection of an occurrence of a
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continuous communication interruption for a period equal to or

longer than the second threshold value T2 to a time at which a

normal wireless communication is detected, even if a user tries

to turn on the electric power of the air conditioner 400 by

operating remote control circuitry or the like, the electric

power of the air conditioner 400 is forcibly turned off. This

makes it possible to prevent the air conditioner 400 from being

used fraudulently without making payment by abusing the

communication interruption.

[0066] Next, a power control process performed by the air

conditioner 400 illustrated in Fig. 2 is described below with

reference to Fig. 9. Fig. 9 is a flow chart of the power

control process performed by the air conditioner 400 illustrated

in Fig. 2. 1In the air conditioner 400, the power supply control

circuitry 430 determines whether a user performs an operation

for turning on the electric power of the air conditioner 400

(step S401). 1In a case where it is not determined that a user

has performed an operation for turning on the electric power of

the air conditioner 400 (NO in S401), the power supply control
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circuitry 430 performs the process in step S401 repeatedly until

it is determined that a user has performed an operation for

turning on the electric power of the air conditioner 400. On

the other hand, in a case where it is determined that a user has

performed an operation for turning on the electric power of the

air conditioner 400 (YES in S401), the power supply control

circuitry 430 turns on the electric power of the power supplier

410 (step S402). The power supply control circuitry 430 then

transmits a signal associated with power state information to

the server 100 to notify the server 100 that the state of the

power supply of the air conditioner 400 is in the on-state (step

S403) .

[0067] Thereafter, the power supply control circuitry 430

determines whether a forcibly turn-off command signal for

forcibly turning off the electric power of the air conditioner

400 is received from the server 100 or the second communicator

300 (step S404). 1In a case where it is determined that no

forcibly turn-off command signal is received (NO in S404), the

processing flow proceeds to step S407. On the other hand, in a
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case where it is determined that the forcibly turn-off command

signal is received (YES in S404), the power supply control

circuitry 430 forcibly turns off the power supply of the power

supplier 410 (step S405). The power supply control circuitry

430 transmits a signal associated with power state information

to the server 100 to notify the server 100 that the state of the

power supply of the air conditioner 400 is in the off-state

(step S406). Thus, when the electric power of the air

conditioner is forcibly turned off when the remaining usable

amount in the account becomes zero, the server 100 is informed

of this fact.

[0068] In step S407, the power supply control circuitry 430

determines whether a user performs an operation for turning on

the electric power of the air conditioner 400 (step S407). 1In a

case where it is determined that a user has not performed an

operation for turning on the electric power of the air

conditioner 400 (NO in S407), the processing flow returns to

step S404. On the other hand, in a case where it is determined

that a user has performed an operation for turning on the
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electric power of the air conditioner 400 (YES in S407), the

power supply control circuitry 430 forcibly turns on the power

supply of the power supplier 410 (step S408). The power supply

control circuitry 430 then transmits a signal associated with

power state information to the server 100 to notify the server

100 that the state of the power supply of the air conditioner

400 is in the off-state (step S409).

[0069] Next, an example of a system operation of the remote

monitoring system 1 illustrated in Fig. 2 is described below

with reference to Fig. 10. Fig. 10 is a sequence diagram

illustrating an example of the system operation of the remote

monitoring system 1 illustrated in Fig. 2. ©Note that the

sequence diagram in Fig. 10 describes a sequence for an example

case in which a communication interruption occurs in the

wireless communication path between the first communicator 200

and the second communicator 300 in a state in which the electric

power of the air conditioner is in the on-state.

[0070] A user performs inputting of advanced payment

information using the user terminal 500 to input a user ID, a
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password, and an amount of advanced payment (step S11). 1In

response, the user terminal 500 transmits advanced payment

information to the server 100 (step S12). When the server 100

receives this advanced payment information, the server 100 adds

the input amount of advanced payment to the current value in the

accounting database 120 based on the advanced payment

information (step S13). The advanced payment information

includes, for example, a user ID, a password, an amount of

advanced payment, and the like.

[0071] When the electric power of the air conditioner 400 is

turned on by a user's operation (step S14), the air conditioner

400 transmits a signal associated with power state information

to the server 100 to notify the server 100 that the state of the

power supply of the air conditioner 400 is in the on-state (step

S15). This signal arrives at the server 100 via the wired

communication path 70, the second communicator 300 (the

communicator 320, the wireless communicator 310), the wireless

communication path 60, the first communicator 200 (the wireless

communicator 220, the communicator 210), and the wired
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communication path 50. Thus the server 100 gets to recognize

that the electric power of the air conditioner 400 has turned on,

and starts the charging process if there is a remaining usable

amount in the account of the user (step S16).

[0072] When the second communicator 300 detects an occurrence

of a communication interruption over a continuous period of time

equal to or longer than the second threshold value T2 (step S17),

the second communicator 300 commands the air conditioner 400 to

forcibly turn off the electric power (step S18). In accordance

with this command, the air conditioner 400 forcibly turns off

the electric power (step S19). If the first communicator 200

detects an occurrence of a communication interruption over a

continuous period of time equal to or longer than the first

threshold value Tl (step S20), the first communicator 200

notifies the server 100 of the detection of the communication

interruption (step S21). 1In response to receiving the

notification of the detection of the communication interruption,

the server 100 ends the charging process (step S22). The server

100 notifies the user terminal 500 of a result of the charging
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process (step S23), and the user terminal 500 displays the

result of the charging process (step S24).

Second Embodiment

[0073] A remote monitoring system according to a second

embodiment is described below with reference to figures. In the

second embodiment, constituent elements configured to perform

substantially the same processes as those according to the first

embodiment and those substantially same processes are denoted by

similar reference numerals or symbols, and a further duplicated

description thereof is omitted.

[0074] In the second embodiment, a method different from that

according to the first embodiment is used to forcibly turn off

the electric power of the air conditioner 400 over a period from

a time at which the second communicator detects an occurrence of

a communication interruption for a continuous period of time

equal to or longer than the second threshold value T2 to a time

at which a normal wireless communication 1s detected. More

specifically, in this method, during the period from a time at
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which the second communicator detects an occurrence of a

communication interruption for a continuous period of time equal

to or longer than the second threshold value T2 to a time at

which a normal wireless communication is detected, a forcibly

turn-off command signal for forcibly turning off the electric

power of the air conditioner 400 is transmitted to the air

conditioner 400 repeatedly at regular or irregular time

intervals.

[0075] Fig. 11 is a block diagram illustrating details of a

system configuration of a remote monitoring system 1A according

to the second embodiment. The remote monitoring system 1A is

different from the remote monitoring system 1 illustrated in Fig.

2 in that the second communicator 300 is replaced with a second

communicator 300A which does not have the power state monitor

340 and which has forcible turning-off control circuitry 350A

instead of the forcible turning-off control circuitry 350.

[0076] The forcible turning-off control circuitry 350A is

configured to operate such that when a notification of an

occurrence of a communication interruption for a continuous
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period of time equal to or longer than the second threshold

value T2 is received from the communication interruption

detector 330, then a forcibly turn-off command signal for

commanding the air conditioner 400 to forcibly turn off the

electric power of the air conditioner 400 is output to the

communicator 320. When the forcible turning-off control

circuitry 350A receives, from the communication interruption

detector 330, the notification of the occurrence of the

continuous communication interruption over the period of time

equal to or longer than the second threshold value T2, then the

forcible turning-off control circuitry 350A outputs the forcibly

turn-off command signal for commanding the air conditioner 400

to forcibly turn off the electric power of the air conditioner

400 to the communicator 320 repeatedly over a period from the

reception of the notification of the interruption to a time at

which a notification is received of a detection of an occurrence

of a normal wireless communication. More specifically, for

example, over the period described above, the forcible turning-

off control circuitry 350 outputs the forcibly turn-off command
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signal to the communicator 320 repeatedly in regular or

irregular time intervals each shorter than the minimum charging

time corresponding to the minimum unit in charging process.

[0077] Note that in the first embodiment described above, the

power state monitor 340 is provided, and the forcibly turn-off

command signal is transmitted only when the electric power of

the air conditioner 400 is in the on-state. On the other hand,

in the second embodiment, the power state monitor 340 is not

provided, and the forcibly turn-off command signal is

transmitted regardless of whether the electric power of the air

conditioner 400 is in the on-state or off-state. Fig. 12 is a

flow chart of the process of the communication interruption

detection performed by the second communicator 300A illustrated

in Fig. 11.

[0078] In the process performed by the second communicator

300A, steps from S301 to S304 are substantially the same as

steps from S301 to S304 described above with reference to Fig. 8.

In a case where the answer to step S303 is YES, the forcible

turning-off control circuitry 350A transmits a forcibly turn-off
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command signal to the air conditioner 400 to forcibly turn off

the electric power of the air conditioner 400 (step S306). 1In

response to receiving the forcibly turn-off command signal, the

power supply control circuitry 430 of the air conditioner 400

forcibly turns off the electric power of the power supplier 410

if the state of the power supply of the power supply of the air

conditioner 400 is in the on-state. This makes it possible to

prevent the air conditioner 400 from being used without making

payment by abusing the communication interruption.

[0079] The forcible turning-off control circuitry 350A

transmits the forcibly turn-off command signal for forcibly

turning of the electric power of the air conditioner 400

repeatedly to the air conditioner 400 (step S331). The

communication interruption detector 330 detects a normal

wireless communication performed via the wireless communication

path 60 (step S332). 1In a case where no normal wireless

communication is detected (No in S332), the processing flow

returns to step S331. On the other hand, in a case where a

normal wireless communication is detected (YES in S332), the
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processing flow returns to step S301.

[0080] As described above, in a period from an prurience of a

continuous communication interruption for a period of time equal

to or longer than the second threshold value T2 to a detection

of a normal wireless communication, even if a user tries to turn

on the electric power of the air conditioner 400 by operating

remote control circuitry or the like, the electric power of the

air conditioner 400 is forced to be turned off. This makes it

possible to prevent the air conditioner 400 from being used

fraudulently without making payment by abusing the communication

interruption. Note that in the method according to the second

embodiment described above, the power state monitor 340 for

monitoring the state of the power supply of the air conditioner

400 is not necessary.

Third Embodiment

[0081] A remote monitoring system according to a third

embodiment is described below with reference to figures. In the

third embodiment, constituent elements configured to perform
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substantially the same processes as those according to the first

embodiment and those substantially same processes are denoted by

similar reference numerals or symbols, and a further duplicated

description thereof is omitted.

[0082] In the remote monitoring system according to the third

embodiment, when the electric power of the air conditioner is

forcibly turned off, a user is informed of this fact. Fig. 13

is a block diagram illustrating a detailed configuration of a

remote monitoring system according to the third embodiment. The

remote monitoring system 1B includes as illustrated in Fig. 13,

a second communicator 300B which is similar to the second

communicator 300 according to the first embodiment except that

the second communicator 300B additionally includes a forcible

turning-off notifier 360. Note that each time the forcible

turning-off control circuitry 350 issues a command to the air

conditioner 400 to forcibly turn off the electric power of the

air conditioner 400, the forcible turning-off control circuitry

350 notifies the forcible turning-off notifier 360 of this fact.

[0083] Each time the forcible turning-off notifier 360
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receives, from the forcible turning-off control circuitry 350,

the notification indicating that the command is issued to the

air conditioner 400 to forcibly turn off the electric power of

the air conditioner 400, the forcible turning-off notifier 360

notifies a user that the electric power of the air conditioner

400 is controlled to be forcibly turned off. More specifically,

for example, the forcibly turning-off of the electric power of

the air conditioner 400 may be notified by turning on or

blinking a LED, generating a buzzer sound, or the like. Figs.

14A and 14B are flow charts of the process of the communication

interruption detection performed by the second communicator 300B

illustrated in Fig. 13.

[0084] In the process performed by the second communicator

300B, steps from S301 to S306 are substantially the same as

steps from S301 to S306 described above with reference to Fig.

Following step S306, the forcible turning-off notifier 360

performs a process to notify a user that the electric power of

the air conditioner 400 is forcibly turned off (step S306B).

This makes it possible for the user to get to recognize that the
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electric power of the air conditioner 400 is forced to be turned

off.

[0085] In the process performed by the second communicator

300B, steps from S307 to S308 are substantially the same as

steps from S307 to S308 described above with reference to Fig.

Following step S308, the forcible turning-off notifier 360

performs a process to notify a user that the electric power of

the air conditioner 400 is forcibly turned off (step S308B).

This makes it possible for the user to get to recognize that the

electric power of the air conditioner 400 is forced to be turned

off.

[0086] In the process performed by the second communicator

300B, step S309 is substantially the same as step S309 described

above with reference to Fig. 8. When the electric power of the

air conditioner 400 is forced to be turned off, a user may also

be notified that the forcible tuning-off of the air conditioner

400 is caused by a communication interruption. ©Note that the

function of notifying a user of the forcible turning-off of the

electric power may be added to the second embodiment. In this
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case, for example, the forcible turning-off notifier 360

continuously notifies the user of the forcible turning-off of

the electric power over a period from a determination of an

prurience of a continuous communication interruption for a

period of time equal to or longer than the second threshold

value T2 to a detection of a normal wireless communication.

More specifically, for example, the forcibly turning-off of the

electric power of the air conditioner may be notified by turning

on or blinking a LED, generating a buzzer sound, or the like.

Fourth Embodiment

[0087] A remote monitoring system according to a fourth

embodiment i1s described below with reference to figures. In the

fourth embodiment, constituent elements configured to perform

substantially the same processes as those according to the first

embodiment and those substantially same processes are denoted by

similar reference numerals or symbols, and a further duplicated

description thereof is omitted.

[0088] In the remote monitoring system according to the
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fourth embodiment, in a case where a normal wireless

communication is detected after a continuation of a

communication interruption between the first communicator 200

and the second communicator 300 over a period of time equal to

or longer than the first threshold value T1l, the state of the

power supply of the air conditioner is restored to a state in

which the state of the power supply of the air conditioner was

before the detection of the continuation of the communication

interruption for the period of time equal to or longer than the

first threshold value Tl. Fig. 15 is a block diagram

illustrating a detailed configuration of a remote monitoring

system according to the fourth embodiment.

[0089] As illustrated in Fig. 15, the remote monitoring

system 1C is configured by modifying the remote monitoring

system 1 according to the first embodiment such that that the

server 100 is replaced with a server 100C and the air

conditioner 400 is replaced with an air conditioner 400C. The

server 100C includes a monitor 140C configured by adding a

function of a power state restorer 150 to the monitor 140
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according to the first embodiment.

[0090] The power state restorer 150 holds a state in which

the state of the power supply of the air conditioner 400C is

before a detection of an occurrence of a continuous

communication interruption over a period of time equal to or

longer than the first threshold value Tl. When a normal

wireless communication is detected after a continuation of a

communication interruption over a period of time equal to or

longer than the first threshold value T1l, if the state of the

power supply of the air conditioner 400C was the on-state before

the detection of the communication interruption, then the power

state restorer 150 outputs a turn-on command signal for turning

on the electric power of the air conditioner 400 to the

communicator 110.

[0091] The air conditioner 400C is configured by modifying

the air conditioner 400 according to the first embodiment such

that the power supply control circuitry 430 is replaced with

power supply control circuitry 430C. In addition to a similar

function of performing the process to that of the power supply
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control circuitry 430 according to the first embodiment, the

power supply control circuitry 430C further has a function of

turning on the electric power of the power supplier 410 when the

air conditioner 400C receives a turn-on command signal

transmitted from the server 100C.

[0092] Fig. 16 is a flow chart of a process of restoring the

state of the power supply of the air conditioner performed by a

server 100C illustrated in Fig. 15. 1In the following

description, it is assumed by way of example but not limitation

that the state of the power supply of the air conditioner 400C

is held in a state of the power supply flag. Note that the

state of the power supply of the air conditioner 400C may be

held in another way without using the power state flag. In the

server 100C, the monitor 140C determines, based on power state

information transmitted from the air conditioner 400C, whether

the state of the power supply of the air conditioner 400C is in

the off-state or the on-state (step S151). 1In a case where it

is determined that the state of the power supply of the air

conditioner 400C is in the on-state (YES in S151), the power

76



state restorer 150 sets the power state flag to an on-state

(step S152). On the other hand, in a case where it is

determined that the state of the power supply of the air

conditioner 400C is in the off-state (NO in S151), the power

state restorer 150 resets the power state flag to an off-state

(step S153).

[0093] The monitor 140 determines whether a communication

interruption notification signal is received from the first

communicator 200 wherein the communication interruption

notification signal indicates an occurrence of a continuous

communication interruption between the first communicator 200

and the second communicator 300 over a period of time equal to

or longer than the first threshold wvalue Tl (step S154). 1In a

case where it 1is determined that the communication interruption

notification signal is received (YES in S154), the processing

flow proceeds to step S155. On the other hand, in a case where

it is determined that the communication interruption

notification signal is not received (NO in S154), the processing

flow returns to step S151.
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[0094] In step S155, the monitor 140C determines whether an

end-of-communication—-interruption notification signal is

received from the first communicator 200 wherein the end-of-

communication—-interruption notification signal indicates that a

normal wireless communication is detected after the continuous

communication interruption for the period of time equal to or

longer than the first threshold value Tl (step S155). 1In a case

where it i1s determined that the end-of-communication-

interruption notification signal is not received (NO in S155),

the process in step S155 is repeated. 1In a case where it is

determined that the end-of-communication-interruption

notification signal is received (YES in S155), the monitor 140C

determines whether the power state flag is in the on-state (step

S156). In a case where it is determined that the power state

flag is in the on-state (YES in S156), the power state restorer

150 transmits a forcible-turn-off release command signal for

releasing the air conditioner 400C from the state in which the

electric power of the air conditioner 400C is forcibly in the

off-state, and a turn-on command signal for turning on the power
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supply of the air conditioner 400C to the second communicator

300. The second communicator 300 releases the air conditioner

400C from the state in which the electric power of the air

conditioner 400C is forcibly in the off-state, and the second

communicator 300 transmits the turn-on command signal to the air

conditioner 400C (step S157). The turn-on command signal

arrives at the air conditioner 400C via the wired communication

path 50, the first communicator 200, the wireless communication

path 60, the second communicator 300, and the wired

communication path 70. In response, the power supply control

circuitry 430C of the air conditioner 400C turns on the electric

power of the power supplier 410. On the other hand, in a case

where it is determined that the power state flag is in the off-

state, (NO in S156), the power state restorer 150 transmits a

forcible-turn-off release command signal to second communicator

300, which in turn releases the electric power from the state in

which the power is forcibly in the off-state (step S158).

[0095] Note that the forcible-turn-off release command is a

command, used in the first embodiment or the second embodiment,
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to cancel the forcible turn-off function which is a function of

forcibly turning off the electric power of the air conditioner

400 over a period from a time at which the second communicator

detects an occurrence of a communication interruption for a

continuous period of time equal to or longer than the second

threshold value T2 to a time at which a normal wireless

communication is detected. This forcibly turn-off command

signal makes it possible for the second communicator 300 and the

air conditioner 400C to return to the state in which they were

before the occurrence of the communication interruption.

[0096] Fig. 17 is a flow chart of the power control process

performed by the air conditioner 400C illustrated in Fig. 15.

In the process performed by the air conditioner 400C, step S301

is substantially the same as step S301 described above with

reference to Fig. 9. 1In a case where the answer to step S401 is

NO, the power supply control circuitry 430C determines whether a

turn-on command signal for turning on the power supply of the

air conditioner 400C is received from the server 100C (step

S401C) . In a case where it i1is determined that the turn-on
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command signal is received (YES in S401C), the processing flow

proceeds to step S402. On the other hand, in a case where it is

determined that the turn-on command signal is not received, (NO

in S401C), the processing flow returns to step S401.

[0097] In the process performed by the air conditioner 400C,

steps from S402 to S409 are substantially the same as steps from

S402 to S409 described above with reference to Fig. 9. 1In the

fourth embodiment, in a case where a normal wireless

communication is detected in the state in which the electric

power of the air conditioner 400C is forcibly turned off in

response to a communication interruption, the server 100C

remotely controls the electric power of the air conditioner 400C

to automatically turn on. This makes it unnecessary for a user

to turn on the electric power of the air conditioner 400 each

time the above-described situation occurs.

[0098] Note that instead of providing the power state

restorer 150 in the server, a function similar to that of the

power state restorer 150 may be added to the first communicator

200. Furthermore, instead of providing the power state restorer
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150 in the server 100C, a function may be added to the second

communicator 300 whereby when a normal wireless communication is

detected after a continuation of a communication interruption

between the first communicator 200 and the second communicator

300 over a period of time equal to or longer than the second

threshold value T2, the state of the power supply of the air

conditioner is restored to the state in which it was before the

detection of the continuation of the communication interruption

for the period of time equal to or longer than the second

threshold value T2.

Fifth Embodiment

[0099] A remote monitoring system according to a fifth

embodiment i1s described below with reference to figures. The

fifth embodiment discloses a method for the first communicator

200 and the second communicator 300 to respectively detect an

occurrence of a communication interruption in a wireless

communication path between the first communicator and the second

communicator.
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[0100] In the following description, it is assumed by way of

example that the first communicator 200 transmits a first

communication interruption detection signal to the second

communicator 300 repeatedly at regular or irregular time

intervals. In a case where the second communicator 300 does not

receive the first communication interruption detection signal

within a predetermined period of time, the second communicator

300 determines that a communication interruption occurs, and

thus it is possible for the second communicator 300 to detect an

occurrence of a communication interruption. The transmission of

the forcible-turn-off release command signal is performed at

least once every predetermined period of time. Note that the

predetermined period of time is set to be smaller than the

second threshold wvalue T2.

[0101] The second communicator 300 also transmits a second

forcible-turn-off release command signal to the first

communicator 200 repeatedly in regular or irregular time

intervals. In a case where the first communicator 200 does not

receive the second forcible-turn-off release command signal
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within a predetermined period of time, the first communicator

200 determines that a communication interruption occurs, and

thus it is possible for the first communicator 200 to detect an

occurrence of a communication interruption. The transmission of

the second forcible-turn-off release command signal is performed

at least once every predetermined period of time. Note that the

predetermined period of time is set to be smaller than the first

threshold value T1.

[0102] The first communication interruption detection signal

and the second forcible-turn-off release command signal may be

dedicated signals newly defined for use in detected

communication interruptions, or may be existing signals. A

method of detecting a communication interruption is described

below for a case where a token method is used. In the token

method, the first communicator transmits a "right" for token

time to the second communicator thereby granting the right to

use a channel for a particular short period of time. When the

given token time expires, use of the communication channel is

ended. The server transmits a new "right" for token time to the
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second transmitting apparatus. The communication is performed

by performing the process described above repeatedly.

[0103] The second communicator requests the first

communicator to provide a "right" for token time. In response,

the first communicator transmits a "right" for token time to the

second communicator. This transmission and reception process is

performed repeatedly each time the second communicator spends a

whole given token time. In a case where the first communicator

does not receive a request for a next "right" for token time

before a predetermined time of period has elapsed since a last

reception of a request for a "right" for token time, the first
P g g

communicator determines that a communication interruption has

occurred.

[0104] Similarly, in a case where the second communicator

does not receive a request for a next "right" for token time

before a predetermined time of period has elapsed since a last

reception of a "right" for token time or since the expiration of

the given token time, the second communicator determines that a

communication interruption has occurred.
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Supplementary Description (1)

[0105] The present disclosure is not limited to details of

the embodiments described above. The purpose of the present

disclosure and related or associated purposes may be achieved in

many other ways, for example, as follows.

[0106] (1) The remote monitoring system and the remote

monitoring method according to any one of the first to fifth

embodiments may be applied not only to the air conditioner but

to a wide variety of other electrical apparatuses such as home

electrical appliances (for example, a television set, a personal

computer, and the like).

[0107] (2) The remote monitoring system and the remote

monitoring method according to any one of the first to fifth

embodiments may be applied not only to the apartment house but

to a wide variety of other buildings comprising rooms in which

an electrical apparatus is installed, such as a hotel, hospital,

and the like.

[0108] (3) The remote monitoring system and the remote
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monitoring method according to any one of the first to fifth

embodiments may be applied to a charging process for one or more

electrical apparatuses.

[0109] (4) In the first to fifth embodiment, it is assumed

by way of example but not limitation that the charging process

is performed based on a prepaid method. Alternatively, a

postpaid method may be employed.

[0110] (5) In the first to fifth embodiment, it is assumed

by way of example but not limitation that the communication

interruption detector 230 is disposed in the first communicator.

Alternatively, the communication interruption detector 230 may

be disposed in the server.

[0111] (6) Each constituent element of each apparatus in the

remote monitoring system according to any one of the first to

fifth embodiment may be realized using a large scale integration

(LSI) which is a kind of an integrated circuit. In this case,

each constituent element may be individually formed on one chip,

or part or all constituent elements may be formed on one chip.

The form of the integrated circuit is not limited to the LSI,
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but various other types of integrated circuits such as a system

LSI, a super LSI, an ultra LSI, and the like may be employed.

Furthermore, the integrated circuit may be realized in the form

of a dedicated circuit, a general-purpose processor, or the like.

The integrated circuit may also be realized using a field

programmable gate array (FPGA), or a reconfigurable processor

that allows it to reconfigure connections among circuit cells in

the LSI or reconfigurable associated settings. When a new

integration circuit technique other than LSI techniques are

realized in the future by an advance in semiconductor technology

or related technology, the functional blocks may be realized

using such a new technique.

[0112] (7) At least part of the procedure of the operation

of each apparatus in the remote monitoring system according to

any one of the first to fifth embodiments may be described in a

program, and the program may be stored in a memory. The program

stored in the memory may be read out and executed, for example,

by a central processor (CPU). The program may be stored in a

storage medium and distributed.
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[0113] (8) Elements, methods, processes, and related

techniques disclosed in the first to fifth embodiments may be

properly combined.

Supplementary Description (2)

[0114] The remote monitoring method and the remote monitoring

system disclosed in the first to fifth embodiments and the

supplementary description (1) are summarized below.

[0115] (1) A first aspect provides a remote monitoring

method in a remote monitoring system including a first

communicator connected to a server that performs a charging

process depending on a state of a power supply of an electrical

apparatus and a second communicator connected to the first

communicator via a wireless communication network and that

monitors the state of the power supply of the electrical

apparatus, the remote monitoring method including making the

server start the charging process associated with a user of the

electrical apparatus by the first communicator in a case where

the first communicator receives on-information, indicating the
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occurrence of a change of the electric power of the electrical

apparatus from an off-state to an on—-state, from the second

communicator via the wireless communication network, making the

server end the charging process by the first communicator in a

case where after the first communicator makes the server start

the charging process, the first communicator detects an

occurrence of an interruption of the wireless communication

between the first communicator and the second communicator,

transmitting the on-information to the first communicator via

the wireless communication network by the second communicator in

a case where the second communicator detects the occurrence of

the change of the electric power of the electrical apparatus

from the off-state to the on-state, maintaining the electric

power of the electrical apparatus in the on-state by the second

communicator for a period in which the wireless communication

between the second communicator and the first communicator

continues, and changing the electric power of the electrical

apparatus from the on-state to the off-state by the second

communicator in a case where the second communicator detects the
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occurrence of an interruption of the wireless communication

between the second communicator and the first communicator.

[0116] The remote monitoring method according to the first

aspect described above makes it possible to perform the charging

depending on use of the electrical apparatus of the user without

using a prepaid card. This method prevents the electrical

apparatus from being used without payment by making an

interruption of wireless communication between the first

communicator and the second communicator. Furthermore, this

method allows it to perform the charging process depending on

the state of the power supply of the electrical apparatus.

[0117] (2) A second aspect provides a remote monitoring

method based on the first aspect, wherein in a case where the

second communicator detects a change in the electric power of

the electrical apparatus from the on-state to the off-state in a

period in which the wireless communication between the second

communicator and the first communicator continues, the second

communicator transmits off-information indicating the occurrence

of the change to the first communicator, and in a case where the
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first communicator receives the off-information from the second

communicator in a period in which the wireless communication

between the first communicator and the second communicator

continues, the first communicator makes the server end the

charging process.

[0118] (3) A third aspect provides a remote monitoring

method based on the first aspect or the second aspect, wherein

the first communicator determines whether an interruption time

of the wireless communication elapsed since a start of the

interruption of the wireless communication between the first

communicator and the second communicator is equal to or longer

than the first threshold value, and in a case where it is not

determined that the interruption time is equal to or longer than

the first threshold value, the first communicator makes the

server continue the charging process, and in a case where it is

determined that the interruption time is equal to or longer than

the first threshold value, the first communicator makes the

server end the charging process. The third aspect makes it

possible to prevent the charging process from being stopped
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frequently.

[0119] (4) A fourth aspect provides a remote monitoring

method based on one of the first to third aspects, wherein the

second communicator determines whether an interruption time of

the wireless communication elapsed since the start of the

interruption of the wireless communication between the first

communicator and the second wireless communication is equal to

or longer than a second threshold value, and in a case where it

is not determined that the interruption time is equal to or

longer than the second threshold value, the second communicator

maintains the electric power of the electrical apparatus in the

on—-state, and in a case where it is determined that the

interruption time is equal to or longer than the second

threshold value, the second communicator changes the electric

power of the electrical apparatus from the on-state to the off-

state. The fourth aspect makes it possible to prevent the

electric power of the electrical apparatus from being forcibly

turned off frequently.

[0120] (5) A fifth aspect provides a remote monitoring
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method based on the third aspect, wherein the first threshold

value is a value greater than a mean value of duration time of

wireless communication interruption that occur in a wireless

communication in a normal operation state. The fifth aspect

makes it possible to prevent the charging process from being

stopped frequently.

[0121] (6) A sixth aspect provides a remote monitoring

method based on the third aspect or the fifth aspect, wherein

the first threshold wvalue is a value smaller than a minimum

charging time corresponding to a minimum unit in the charging

process. The sixth aspect allows it to perform the charging

process in minimum units before and after an occurrence of a

communication interruption.

[0122] (7) A seventh aspect provides a remote monitoring

method based on the fourth aspect, wherein the second threshold

value is a value greater than a mean value of duration time of

wireless communication interruptions that occur in wireless

communication in a normal operation state. The seventh aspect

makes it possible to prevent the electric power of the
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electrical apparatus from being forcibly turned off frequently.

[0123] (8) An eighth aspect provides a remote monitoring

method based on the fourth aspect or the seventh aspect, wherein

the second threshold wvalue is a value smaller than a minimum

charging time corresponding to a minimum unit in the charging

process. The eighth aspect allows it to perform the charging

process in minimum units before and after an occurrence of a

communication interruption.

[0124] (9) A ninth aspect provides a remote monitoring

method based on one of the first to eighth aspects, the

electrical apparatus is an air-conditioning system, and wherein

the server performs the charging process for a period in which

an electric power of the air-conditioning system is in an on-—

state.

[0125] (10) A tenth aspect provides a remote monitoring

system including a first communicator connected to a server that

performs a charging process depending on a state of a power

supply of an electrical apparatus and a second communicator

connected to the first communicator via a wireless communication
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network and that monitors the state of the power supply of the

electrical apparatus, wherein the first communicator makes the

server start a charging process associated with a user of the

electrical apparatus in a case where the first communicator

receives on—-information from the second communicator wvia the

wireless communication network, and the first communicator makes

the server end the charging process in a case where after the

first communicator makes the server start the charging process,

the first communicator detects an occurrence of an interruption

of the wireless communication between the first communicator and

the second communicator, and wherein the second communicator

transmits on-information indicating the occurrence of the change

to the first communicator via the wireless communication network

in a case where the second communicator detects an occurrence of

a change of the electric power of the electrical apparatus from

an off-state to an on-state, and the second communicator

maintains the electric power of the electrical apparatus in the

on—-state for a period in which the wireless communication

between the second communicator and the first communicator
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continues, and the second communicator changes the electric

power of the electrical apparatus from the on-state to the off-

state in a case where the second communicator detects an

occurrence of an interruption of the wireless communication

between the second communicator and the first communicator.

[0126] The tenth aspect makes it possible to perform the

charging depending on use of the electrical apparatus of the

user without using a prepaid card. Furthermore it is possible

to prevent the electrical apparatus from being used without

payment by making an interruption of wireless communication

between the first communication apparatus and the second

communicator. Furthermore, it is allowed to perform the

charging process depending on the state of the power supply of

the electrical apparatus.

[0127] (11) An eleventh aspect provides a first

communication apparatus connected to a server that performs a

charging process depending on a state of the power supply of an

electrical apparatus, the first communication apparatus

including a wireless communicator connected to a second
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communicator that monitors the state of the power supply of the

electrical apparatus, the wireless communicator that receives

on—information indicating an occurrence of a change of the

electric power of the electrical apparatus from an off-state to

an on-state from the second communicator, a detector that

detects a communication interruption in the wireless

communication network, control circuitry that transmits a start

signal for making the server start a charging process on the

electrical apparatus in a case where the wireless communicator

receives the on—-information, and transmits an end signal for

making the server end the charging process in a case where after

the start signal is transmitted to the server, the detector

detects an occurrence of an interruption of the wireless

communication between the wireless communicator and the second

communicator. The eleventh aspect makes it possible to perform

the charging depending on use of the electrical apparatus of the

user without using a prepaid card.

[0128] (12) A twelfth aspect provides a first communication

apparatus based on the eleventh aspect, wherein in a case where
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the wireless communicator receives an off-information indicating

an occurrence of a change of the electric power of the

electrical apparatus from an on-state to an off-state in a

period in which the wireless communication with the second

communicator continues, the control circuitry transmits the end

signal to the server.

[0129] (13) A thirteenth aspect provides a first

communication apparatus based on the eleventh aspect or the

twelfth aspect, wherein the control circuitry determines whether

the wireless communication interruption time elapsed since the

detection by the detector on the occurrence of the wireless

communication interruption is equal to or longer than first

threshold value, and in a case where it is not determined that

the wireless communication interruption time is equal to or

longer than the first threshold wvalue, the control circuitry

causes the server to continue the charging process without

transmitting the end signal, and in a case where it is

determined that the wireless communication interruption time is

equal to or longer than the first threshold value, the control
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circuitry transmits the end signal to the server. The first

communication apparatus according to the thirteenth aspect is

capable of preventing the charging process from being stopped

frequently.

[0130] (14) A second communication apparatus in a fourteenth

aspect includes a wireless communicator that communicates with a

first communicator connected to a server that performs a

charging process depending on a state of the power supply of an

electrical apparatus, a power monitor that monitors the state of

the power supply of the electrical apparatus, and a power

controller that controls the state of the power supply of the

electrical apparatus, wherein the wireless communicator

transmits to the first communicator on-information indicating

the occurrence of the change thereby to cause the first

communicator to make the server start the charging process

associated with the electrical apparatus in a case where the

power monitor detects an occurrence of a change in the electric

power of the electrical apparatus from an off-state to an on-

state, and wherein the power supply control circuitry maintains
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the electric power of the electrical apparatus in the on-state

as long as the wireless communication between the wireless

communicator and the first communicator and the power supply

control circuitry changes the electric power of the electrical

apparatus from the on-state to the off-state in a case where the

wireless communicator detects an occurrence of an interruption

of the wireless communication between the wireless communicator

and the first communicator.

[0131] The fourteenth aspect makes it possible to perform the

charging depending on use of the electrical apparatus of the

user without using a prepaid card. This method prevents the

electrical apparatus from being used fraudulently without

payment by making an interruption of wireless communication

between the first communicator and the second communicator.

Furthermore, this method allows it to perform the charging

process depending on the state of the power supply of the

electrical apparatus.

[0132] (15) A fifteenth aspect provides a second

communication apparatus based on the fourteenth aspect, wherein
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in a case where the power monitor detects an occurrence of a

change of the state of the power supply of the electrical

apparatus from the on-state to the off-state, the wireless

communicator transmits to the first communicator off-information

indicating the occurrence of the change thereby to cause the

first communicator to make the server end the charging process

associated with the electrical apparatus.

[0133] (16) A sixteenth aspect provides a communication

apparatus based on the fourteenth aspect or the fifteenth aspect,

wherein the wireless communicator determines whether the

wireless communication interruption time elapsed since the

detection of the occurrence of the wireless communication

interruption is equal to or longer than second threshold value,

and the power supply control circuitry causes the electric power

of the electrical apparatus to maintain the power supply of the

electrical apparatus in the on-state in a case where it is not

determined that the interruption time is equal to or longer than

second threshold value, and the power supply control circuitry

changes the electric power of the electrical apparatus from the
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on—-state to the off-state in a case where it is determined that

the interruption time is equal to or longer than second

threshold value. The sixteenth aspect makes it possible to

prevent the electric power of the electrical apparatus from

being forcibly turned off frequently.

[0134] (17) A seventeenth aspect provides a server apparatus

that remotely monitors a state of the power supply of an

electrical apparatus via a wireless communication network, the

server including a communicator connected to a communication

system including the wireless communication network, and a

monitor that monitors the state of the power supply of the

electrical apparatus via the wireless communication network and

the communicator, wherein the monitor starts a charging process

for use of the electrical apparatus in a case where the monitor

detects an occurrence of a change of the state of the power

supply of the electrical apparatus from an off-state to an on-

state via the wireless communication network and the

communicator, and the monitor continues the charging process

over a period in which the detection via the wireless
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communication network and the communicator indicates that the

state of the power supply of the electrical apparatus is in the

on—-state, and wherein the monitor ends the charging process when

the monitor detects an occurrence of a change of the state of

the power supply of the electrical apparatus from the on-state

to the off-state via the wireless communication network and the

communicator.

[0135] (18) An eighteenth aspect provides a remote

monitoring method based on the first aspect, wherein in a case

where the remaining usable amount of a user using the electrical

apparatus becomes zero, the electric power of the electrical

apparatus is turned off via the wireless communication network.

The eighteenth aspect makes it possible to prevent the

electrical apparatus from being used by a user in a state in

which there is no remaining usable amount.

[0136] (19) A nineteenth aspect provides a remote monitoring

method based on the fourth aspect, wherein in a case where an

occurrence of a change of the state of the power supply of the

electrical apparatus from the off-state to the on-state is
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detected in a period from a time at which a determination is

made that the second communication interruption has continued

for a period equal to or longer than the second threshold wvalue

to a time at which a normal wireless communication in the

wireless communication path between the first communicator and

the second communicator is detected, the electric power of the

electrical apparatus is turned off.

[0137] In a period from a time at which the second

communicator detects an occurrence of a second communication

interruption for a continuous period of time equal to or longer

than the second threshold value T2 to a time at which a normal

wireless communication is detected, the server is not allowed to

perform the charging. However, the remote monitoring method

according to the nineteenth aspect is capable of preventing the

electrical apparatus from being used in such a period thereby

preventing a situation in which charging is not performed

although the electrical apparatus is used.

[0138] (20) A twentieth aspect provides a remote monitoring

method based on the third aspect, wherein the second
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communicator performs a process of turning off the electric

power of the electrical apparatus repeatedly during a period

from a time at which it is determined that the second

communication interruption has continued for a period equal to

or longer than the second threshold value to a time at which an

occurrence of a normal wireless communication between the first

communicator and the second communicator is detected.

[0139] In a period from a time at which the second

communicator detects an occurrence of a second communication

interruption for a continuous period of time equal to or longer

than the second threshold value T2 to a time at which a normal

wireless communication is detected, the server is not allowed to

perform the charging. However, the remote monitoring method

according to the twentieth aspect is capable of preventing the

electrical apparatus from being used in such a period thereby

preventing a situation in which charging is not performed

although the electrical apparatus is used.

[0140] (21) A twenty first aspect provides a remote

monitoring method based on one of the first, fourth, tenth, and
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fourteenth aspects, wherein in a case where the second

communicator performs a process of turning off the electric

power of the electrical apparatus, the second communicator

notifies a user of this fact.

[0141] The twenty first aspect is capable of preventing a

user from having a wrong idea that a failure occurs in the

electrical apparatus when the electric power of the electrical

apparatus is forcibly turned off.

[0142] (22) A twenty second aspect provides a remote

monitoring method based on one of the third, fifth, sixth, and

thirteenth aspects, wherein in a case where an occurrence of a

normal wireless communication between the first communicator and

the second communicator is detected after it is determined that

the first communication interruption has continued for a period

equal to or longer than the first threshold value, the server or

the first communicator returns the state of the power supply of

the electrical apparatus to a state in which the state of the

power supply was before it is determined that the first

communication interruption has continued for the period equal to
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or longer than the first threshold value.

[0143] The twenty second aspect makes it unnecessary for a

user to perform an operation to turn on the electric power of

the electrical apparatus, which results in a reduction in

troublesomeness which otherwise user may have.

[0144] (23) A twenty third aspect provides a remote

monitoring method based on one of the fourth, seventh, eighth,

and sixteenth aspects, in a case where an occurrence of a normal

wireless communication between the first communicator and the

second communicator is detected after it is determined that the

second communication interruption has continued for a period

equal to or longer than the second threshold value, the second

communicator returns the state of the power supply of the

electrical apparatus to a state in which the state of the power

supply was before it is determined that the second communication

interruption has continued for the period equal to or longer

than the second threshold wvalue.

[0145] The twenty third aspect makes it unnecessary for a

user to perform an operation to turn on the electric power of
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the electrical apparatus, which results in a reduction in

troublesomeness which otherwise user may have.

[0146] (24) A twenty fourth aspect provides a remote

monitoring method based on one of the first to eighth aspects or

one of the tenth to twenty third aspects, the electrical

apparatus is a home electrical appliance.

[0147] (25) A twenty fifth aspect provides a server

apparatus based on the seventeenth aspect, wherein when the

monitor ends the charging process, the monitor updates the

charging information stored in the management table.

[0148] The twenty fifth aspect makes it possible to perform

the charging depending on use of the electrical apparatus of the

user without using a prepaid card.

[0149] (26) A twenty sixth aspect provides a server

apparatus based on the seventeenth aspect, further including a

communication interruption detector configured such that in a

case where a communication interruption of a wireless

communication in the wireless communication network is detected,

the communication interruption detector determines whether the
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communication interruption has continued for a period of time

equal to or longer than a predetermined value, wherein in a case

where it is determined that the communication interruption has

continued for a period of time equal to or longer than the

predetermined value in a state in which the state of the power

supply of the electrical apparatus is in the on-state, the

monitor stops the charging process.

[0150] As described above, the techniques according to the

present disclosure make it possible to perform a charging

process depending on use of the electrical apparatus of the user

without using a prepaid card in the manner that suppresses a

possibility that the electrical apparatus is used without

payment by interrupting wireless communication.
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What is claimed is:

1. A remote monitoring method in a remote monitoring system
comprising a first communicator connected to a server
that performs a charging process, in which a fee is
charged to a user of an electrical apparatus depending on
a state of electric power supply to the electrical
apparatus, and a second communicator connected to the
first communicator via a wireless communication network
and that monitors the state of the electric power supply
to the electrical apparatus, the remote monitoring method

comprising:

starting, by the first communicator, the charging process in
the server, to charge the user of the electrical
apparatus the fee, when the first communicator receives
on-information from the second communicator wvia the
wireless communication network, the on information
indicating that the electric power supply to the
electrical apparatus is switched from an off state to an

on-state;

ending, by the first communicator, the charging process in the
server, after the charging process is started, and when
the first communicator detects an interruption of the
wireless communication between the first communicator and

the second communicator;

111



transmitting, by the second communicator, the on-information
to the first communicator via the wireless communication
network, when the second communicator detects that the
electric power supply to the electrical apparatus is

switched from the off-state to the on-state;

maintaining, by the second communicator, the electric power
supply to the electrical apparatus in the on-state for a
period in which the wireless communication between the
second communicator and the first communicator continues;

and

switching, by the second communicator, the electric power
supply to the electrical apparatus from the on-state to
the off-state, when the second communicator detects an
interruption of the wireless communication between the

second communicator and the first communicator.

2. The remote monitoring method according to claim 1,
wherein when the second communicator detects that the
electric power supply to the electrical apparatus is
switched from the on-state to the off-state in a period
in which the wireless communication between the second
communicator and the first communicator continues, the
second communicator transmits off-information, indicating
that the electric power supply to the electrical
apparatus is switched from the on-state to the off-state,

to the first communicator,
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and when the first communicator receives the off-information

when

when

from the second communicator in a period in which the
wireless communication between the first communicator and
the second communicator continues, the first communicator

ends the charging process in the server.

. The remote monitoring method according to claim 1,

wherein the first communicator determines whether an
interruption time of the wireless communication elapsed
since a start of the interruption of the wireless
communication 35 between the first communicator and the
second communicator is equal to or longer than a first

threshold value, and

it is not determined that the interruption time is equal
to or longer than the first threshold value, the first
communicator continues the charging process in the

server, and

it is determined that the interruption time is equal to
or longer than the first threshold value, the first

communicator ends the charging process in the server.

. The remote monitoring method according to claim 3,

wherein the first threshold value is greater than a mean
value of duration time of wireless communication
interruptions that occur in a wireless communication in a

normal operation state.
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5.

when

when

The remote monitoring method according to claim 3, so
wherein the first threshold value is smaller than a
minimum charge time corresponding to a minimum unit in

the charging process.

. The remote monitoring method according to claim 1,

wherein the second communicator determines whether an
interruption time of the wireless communication elapsed
since a start of the interruption of the wireless
communication between the first communicator and the
second wireless communicator is equal to or longer than a

second threshold value, and

it is not determined that the interruption time is equal
to or longer than the second threshold value, the second
communicator maintains the electric power supply to the

electrical apparatus in the on-state, and

it is determined that the interruption time is equal to
or longer than the second threshold value, the second
communicator switches the electric power supply to the

electrical apparatus from the on-state to the off-state.

. The remote monitoring method according to claim 6,

wherein the second threshold value is greater than a mean
value of duration time of wireless communication
interruptions that occur in wireless communication in a

normal operation state.
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8. The remote monitoring method according to claim 6,
wherein the second threshold value is smaller than a
minimum charge time corresponding to a minimum unit in
the charging process.

9. The remote monitoring method according to claim 1,

wherein

the electrical apparatus is an air-conditioning system,

and wherein the server performs the charging process for a
period in which an electric power supply to the air-

conditioning system is in an on-state.

10. A remote monitoring system comprising a first
communicator connected to a server that performs a
charging process, in which a fee is charged to a user of
an electrical apparatus depending on a state of electric
power supply to the electrical apparatus, and a second
communicator connected to the first communicator via a
wireless communication network and that monitors the
state of the electric power supply to the electrical
apparatus, and a second communicator connected to the
first communicator via a wireless communication network
and that monitors the state of the electric power supply

to the electrical apparatus,

wherein the first communicator starts a charging process in

the server, to charge the user of the electrical
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apparatus the fee, when the first communicator receives
on-information from the second communicator via the
wireless communication network, and the first
communicator ends the charging process in the server,
after the charging process is started, and when the first
communicator detects an interruption of the wireless
communication between the first communicator and the
second communicator, the on-information indicating that
the electric power supply to the electrical apparatus is

switched from an off-state to an on-state, and

wherein the second communicator transmits the on-information
to the first communicator via the wireless communication
network, when the second communicator detects that the
electric power supply to the electrical apparatus is
switched from an off-state to an on state, and the second
communicator maintains the electric power supply to the
electrical apparatus in the on-state for a period in
which the wireless communication between the second
communicator and the first communicator continues, and
the second communicator switches the electric power
supply to the electrical apparatus from the on-state to
the off-state, when the second communicator detects an
interruption of the wireless communication between the

second communicator and the first communicator.
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11. A first communication apparatus connected to a
server that performs a charging process, in which a fee
is charged to a user of an electrical apparatus depending
on a state of electric power supply to the electrical

apparatus, the first communication apparatus comprising:

a wireless communicator connected to a second communicator
that monitors the state of the electric power supply to
the electrical apparatus, the wireless communicator
receiving on-information from the second communicator via
a wireless communication network, the on-information
indicating that the electric power to the electrical
apparatus is switched from an off-state to an on-state;

a detector that detects a communication interruption in the

wireless communication network; and

control circuitry that transmits a start signal to the server
to start the charging process in the server, to charge
the user of the electrical apparatus the fee, when the
wireless communicator receives the on-information, and
transmits an end signal to the server to end the charging
process in the sexrver, after the start sighal is
transmitted to the server, and when the detector detects
an interruption of the wireless communication between the

wireless communicator and the second communicator.

12. The first communication apparatus according to claim

11, wherein when the wireless communicator receives an
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13.

when

when

14.

off-information, indicating that the electric power
supply to the electrical apparatus is switched from an
on-state to an off-state, in a period in which the
wireless communication with the second communicator
continues, the control circuitry transmits the end signal
to the server.

The first communication apparatus according to claim
11, wherein the control circuitry determines whether the
wireless communication interruption time elapsed since
the detector detects the interruption of the wireless
communication, is equal to or longer than a first

threshold value, and

it is not determined that the wireless communication
interruption time is equal to or longer than the first
threshold value, the control circuitry continues the
charging process in the server without transmitting the

end signal, and

it is determined that the wireless communication
interruption time is equal to or longer than the first
threshold value, the control circuitry transmits the end

signal to the server.

A second communication apparatus comprising:

a wireless communicator that communicates with a first

communicator connected to a server that performs a
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charging process, in which a fee is charged to a user of
an electrical apparatus depending on a state of electric

power supply to the electrical apparatus;

a power monitor that monitors the state of the electric power

supply to the electrical apparatus; and

power supply control circuitry that controls the state of the

electric power supply to the electrical apparatus,

wherein, when the power monitor detects that the electric
power supply to the electrical apparatus is switched from
an off-state to an on-state, the wireless communicator
transmits, to the first communicator, on-information
indicating that the electric power supply to the
electrical apparatus is switched from the off-state to
the on-state, the on information causing the first
communicator to start the charging process in the server,
to charge the user of the electrical apparatus the fee,

and

wherein the power supply control circuitry maintains the
electric power supply to the electrical apparatus in the
on-state for a period in which the wireless communication
between the wireless communicator and the first
communicator continues, and the power supply control
circuitry switches the electric power supply to the

electrical apparatus from the on-state to the off-state,
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when the wireless communicator detects an interruption
of the wireless communication between the wireless

communicator and the first communicator.

15. The second communication apparatus according to
claim 14, wherein when the power monitor detects that the
electric power supply to the electrical apparatus is
switched from the on-state to the off-state, the wireless
communicator transmits, to the first communicator, off-
information, indicating that the electric power supply to
the electrical apparatus is switched from the on-state to
the off-state, to cause the first communicator end the
charging process in the server associated with the

electrical apparatus.

16. The second communication apparatus according to
claim 14, wherein the wireless communicator determines
whether a wireless communication interruption time
elapsed since the interruption of the wireless
communication is detected, is equal to or longer than

second- threshold value, and

the power supply control circuitry maintains the electric
power supply to the electrical apparatus in the on-state,
when it is not determined that the wireless communication
interruption time is equal to or longer than second

threshold value, and
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the power supply control circuitry switches the electric power
supply to the electrical apparatus from the on-state to
the off-state, when it is determined that the wireless
communication interruption time is equal to or longer

than second threshold value.

17. A server apparatus that remotely monitors a state of
electric power supply to an electrical apparatus via a

wireless communication network, the server comprising:

a communicator connected to a communication system including

the wireless communication network; and

a monitor that monitors the state of the electric power supply
to the electrical apparatus via the wireless

communication network and the communicator,

wherein the monitor starts a charging process, in which a fee
is chafged to a user of an electrical apparatus depending
on the state of the electric power supply to the
electrical apparatus, when the monitor detects that the
electric power supply to the electrical apparatus is
" switched from an off state to an on-state via the

wireless communication network and the communicator, and

the monitor continues the charging process for a period in
which the monitor detects, via the wireless communication

network and the communicator, that the electric power
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supply to the electrical apparatus is in the on-state,

and

the monitor ends the charging process when the monitor detects
that the electric power supply to the electrical
apparatus is switched from the on-state to the off-state

via the wireless communication network and the

communicator.
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