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Description

TECHNICAL FIELD

[0001] The invention relates to a home network, an ar-
ea network using the same, a program for causing a com-
puter to execute an operation in a home network, and a
computer-readable recording medium storing the pro-
gram.

BACKGROUND ART

[0002] Conventionally, there is a known method of re-
mote detection for detecting types and operating states
of electric devices deployed in the home by using the
characteristic quantity of the electric devices (Japanese
Unexamined Patent Application Publication No.
2003-259569).
[0003] In this method of remote detection, users will
learn the characteristic quantity of the respective electric
devices and will have registered the characteristic quan-
tity with the database preliminarily, and upon receiving
the characteristic quantity of the respective electric de-
vices from the outlet units to which the respective electric
devices are connected, the home server compares the
received characteristic quantity with those registered
with the database to detect types and operating states
of the respective electric devices.
[0004] The users accesses the home server over the
Internet and obtains the types and operating states of
the respective electric devices detected by the home
server. In this manner, the users can remotely obtain
types and operating states of electric devices in the
home. In addition, if the positions of outlets are known
preliminarily, connecting positions of the electric devices
are also detected.

Disclosure of Invention

[0005] It is, however, difficult to estimate the number
of people in the house using the method of remote de-
tection disclosed in Japanese Unexamined Patent Ap-
plication Publication No. 2003-259569 since the corre-
spondence relation between the respective electric de-
vices and their characteristic quantity needs to be regis-
tered with the database preliminarily to detect types and
operating states of the electric devices by comparing the
characteristic quantity of the actually used electric devic-
es with those registered with the database.
[0006] WO 02/41585 A2 discloses an intelligent appli-
ance home network. The instantaneous power consump-
tion of an appliance is used to determine the status of
the appliance, from which further actions may be taken.
[0007] US 2005/232425 A1 discloses position based
enhanced security of wireless communications. Deter-
mining the position of the home device and other devices
within range allows the user of the home device to choose
the specific wireless devices with which to communicate.

The distance to the other devices within wireless com-
munications range is helpful and can be determined by
a variety of methods including use of trusted references,
signal strength, and error rate.
[0008] Accordingly, the invention is aimed at solving
the aforementioned problem, and one of its objects is to
provide a home network where the number of residents
in the house could be estimated while protecting their
privacy.
[0009] Another object of the invention is to provide a
home network where actions of the residents in the house
could be estimated while protecting their privacy.
[0010] Further, another object of the invention is to pro-
vide a home network where the residents in the house
can live safe without anxiety.
[0011] Further, another object of the invention is to pro-
vide an area network where the residents in the area can
live a safe and eco-friendly life without anxiety.
[0012] Further, another object of the invention is to pro-
vide a program for causing a computer to execute an
operation in a home network.
[0013] Further, another object of the invention is to pro-
vide a computer-readable recording medium storing a
program for causing a computer to execute an operation
in a home network.
[0014] The invention is carried out as set forth in claims
1-18.
[0015] Preferably, the home network further comprises
sensing means and control means. The sensing means
senses unusualness of the resident if it is detected that
at least one operating time of the m electric devices is
different from a reference operating time, based on the
operational states of the m electric devices detected by
the detection means. The control means outputs, upon
sensing of unusualness of the resident, a control signal
for blinking among the n electric devices at least some
electric devices composed of a light to at least some of
modules provided corresponding to the electric devices
composed of the light. At least some of the modules pro-
vided corresponding to the electric devices composed of
the light blink at least some of the electric devices com-
posed of the light in response to the control signal.
[0016] Preferably, the home network further comprises
transmission means. The transmission means transmits,
upon sensing of unusualness of the resident, an unusu-
alness message indicating that unusualness of the res-
ident was detected to a terminal of a family member of
the resident.
[0017] Preferably, the estimation means estimates
types of the respective m electric devices based on a
classification table of the n electric devices with respect
to characteristics of the n electric devices and m opera-
tional states of the m electric devices, estimates functions
of the respective m electric devices based on the esti-
mated m types, estimates a positional relation between
the residents and the m electric devices based on the
estimated m functions, and estimates the number of res-
idents in the house and their action by adding the esti-
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mated positional relation to a positional relation and op-
erational states of the m electric devices.
[0018] Preferably, the home network further comprises
control means. The control means calculates the total
power usage in the house based on n power usage states
transmitted from the n modules, and upon the calculated
total power usage becomes to be equal to or larger than
a threshold, producing a control signal for controlling
power used by among the m electric devices j electric
devices whose operating state changes in steps or con-
tinuously so that the total power usage is smaller than
the threshold to output to j modules provided correspond-
ing to the j electric devices, where j is a positive integer
that satisfies j ≤ m. In response to receiving of the control
signal, each of the j modules limits, in steps or continu-
ously, power supplied to a corresponding electric device.
[0019] Preferably, the home network further comprises
an electricity generating device, an electricity storage de-
vice, and a power control device. The electricity gener-
ating device is disposed in the house. The electricity stor-
age device stores power. The power control device con-
trols the power balance in the house. When the sum of
power generated by the electricity generating device and
power from a power company exceeds the total power
usage of the n electric devices, the power control device
stores the surplus power into the electricity storage de-
vice.
[0020] Preferably, in case of power outage, the power
control device controls k modules provided correspond-
ing to k electric devices necessary to sustain the lives of
the residents so that power stored in the electricity stor-
age device is supplied to the k electric devices, where k
is a positive integer that satisfies k ≤ n. In response to a
control by the power control device, each of the k modules
supplies power to a corresponding electric device from
the outlet.
[0021] Preferably, the power control device supplies
power stored in the electricity storage device to a vehicle
that runs on electric energy.
[0022] Preferably, the home network further comprises
an electricity storage device and a power control device.
The electricity storage device stores power. The power
control device preliminarily holds power outage informa-
tion and controls the power balance in the house. Upon
sensing the beginning time of a power outage based on
the power outage information, the power control device
supplies among the m electric devices an electric device
with a usage priority higher than a reference value with
power to maintain operation thereof from the electricity
storage device, determines necessity of power supply to
an electric device with a usage priority equal to or lower
than the reference value from the electricity storage de-
vice based on power stored in the electricity storage de-
vice and the power usage states, and in response to the
determination result, limits or maintains power supply to
the electric device with a usage priority equal to or lower
than the reference value from the electricity storage de-
vice.

[0023] Preferably, if the number of the m electric de-
vices increases or decreases during the power outage,
the power control device re-calculates power stored in
the electricity storage device and the power consumption
of electric devices connected to the electricity storage
device, and using the re-calculated power and power
consumption, controls power supply from the electricity
storage device to an electric device with the usage priority
higher than a reference value and an electric device with
the usage priority equal to or lower than the reference
value.
[0024] According to the invention, an area network
comprises a plurality of home networks and a power con-
trol device. The plurality of home networks are disposed
in a plurality of houses. The power control device carries
out power exchange between the plurality of home net-
works. Each of the plurality of home networks includes
n electric devices, where n is 2 or a larger integer, n mod-
ules, detection means, estimation means, an electricity
generating device, an electricity storage device, and a
power control device. The n electric devices are disposed
in a house. The n modules are provided corresponding
to the n electric devices, each supplies power to a cor-
responding electric device from an outlet, and detect
power usage states and disposed positions of the corre-
sponding electric devices. The detection means detects
operational states of actually operating m electric devices
based on n power usage states transmitted from the n
modules and detects a positional relation between the m
electric devices based on n disposed positions transmit-
ted from the n modules, where m is an integer that sat-
isfies 2 ≤ m ≤ n. The estimation means estimates the
number of residents in the house by determining achiev-
ability of operational states of the m electric devices
based on the detected positional relation and operational
states of the m electric devices. The electricity generating
device is disposed in the house. The electricity storage
device stores power. The power control device controls
the power balance in the house. If the sum of power gen-
erated by the electricity generating device and power
from a power company exceeds the total power usage
of the n electric devices, the power control device stores
the surplus power into the electricity storage device. The
power control device supplies power stored in the elec-
tricity storage device of a house having surplus power to
the electricity storage device of another house suffering
from a power shortage.
[0025] Further, according to the invention, a program
is carried out as in claim 12.
[0026] The program causes the computer to further ex-
ecute a fourth step of sensing means sensing an intruder
in the house by determining achievability of operational
states of the m electric devices with respect to the esti-
mated number of residents and the detected positional
relation and operational states of the m electric devices;
and a fifth step of if an intruder is sensed by the sensing
means, warning means warning the resident of sensing
of the intruder.
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[0027] Preferably, the third step includes: a first sub-
step of the estimation means estimating types of the re-
spective m electric devices based on a classification table
of the n electric devices with respect to characteristics of
the n electric devices and m power usage states of the
m electric devices; a second sub-step of the estimation
means estimating functions of the respective m electric
devices based on the estimated m types; a third sub-step
of the estimation means estimating a positional relation
between the residents and the m electric devices based
on the estimated m functions; and a fourth step of the
estimation means estimating the number of residents of
the house and their action by adding the estimated po-
sitional relation to a positional relation and operational
states of the m electric devices.
[0028] Preferably, the program causes the computer
to further execute a sixth step of operation means calcu-
lating the total power usage in the house based on n
power usage states transmitted from n modules provided
corresponding to the n electric devices ; and a seventh
step of if the calculated total power usage is equal to or
larger than a threshold, control means controlling power
used by among the m electric devices j electric devices
whose operating state changes in steps or continuously
so that the total power usage is smaller than the thresh-
old, where j is a positive integer that satisfies j ≤ m.
[0029] Preferably, the program causes the computer
to further execute a sixth step of if the sum of power
generated by an electricity generating device disposed
in the house and power from a power company exceeds
the total power usage of the n electric devices, a power
control device storing the surplus power into an electricity
storage device.
[0030] Preferably, the program causes the computer
further execute a seventh step of in case of power outage,
the power control device controlling power stored in the
electricity storage device so as to be supplied to k electric
devices necessary to sustain the lives of the residents,
where k is a positive integer that satisfies k ≤ n.
[0031] Preferably, the program is for the computer to
further execute a seventh step of the power control device
supplying power stored in the electricity storage device
to a vehicle that runs on electric energy.
[0032] Further, according to the invention, a computer-
readable recording medium stores the above mentioned
program.
[0033] The invention measures power usage states of
electric devices disposed in a house, and based on the
measured power usage states, estimates the number of
residents in the house by determining achievability of op-
erational states of the respective electric devices.
[0034] Therefore, the invention allows for estimation
of the number of residents in the house while protecting
their privacy.
[0035] Further, the invention measures power usage
states of electric device disposed in a house, and based
on the measured power usage states, detects operation-
al states of the respective electric devices, and based on

the detected operational states, estimates types and
functions of the electric devices and a positional relation
between the electric devices and the residents. Then,
the invention estimates the number of residents in the
house and their action based on operational states and
types of electric devices and a positional relation between
the electric devices and the resident.
[0036] Therefore, the invention allows for estimation
of the number of residents in the house and their action
while protecting their privacy.
[0037] Further, in the present invention, an intruder in
the house is detected based on operational states of elec-
tric devices.
[0038] Therefore, the invention allows the residents to
live life without anxiety.
[0039] Further, according to the invention, if there is
any extra power generated in the respective houses, the
power is stored, and the respective electric devices are
operated using the stored power in case of emergency.
[0040] Therefore, the invention allows the residents to
live an eco-friendly life.
[0041] Further, according to the invention, power is ex-
changed between the respective houses in an area, and
surplus power in a house is supplied to another house
having a power shortage.
[0042] Therefore, the invention allows for the residents
in an area to live an eco-friendly life.

BRIEF DESCRIPTION OF DRAWINGS

[0043]

[Fig. 1] Fig. 1 is a schematic view illustrating the con-
figuration of a home network according to Embodi-
ment 1 of the present invention.
[Fig. 2] Fig. 2 is a schematic block diagram illustrating
the configuration of the slave shown in Fig. 1.
[Fig. 3] Fig. 3 illustrates a connection relation be-
tween an outlet, a slave and an electric device.
[Fig. 4] Fig. 4 illustrates how to determine the dis-
posed position of the respective electric devices.
[Fig. 5] Fig. 5 is a conceptual diagram of power usage
state.
[Fig. 6] Fig. 6 is a schematic block diagram illustrating
the configuration of the master shown in Fig. 1.
[Fig. 7] Fig. 7 is a conceptual diagram of a corre-
spondence table representing a correspondence re-
lation between electric devices, power usage states
and disposed positions.
[Fig. 8] Fig. 8 is a schematic view illustrating an ar-
rangement of the respective electric devices in the
house.
[Fig. 9] Fig. 9 illustrates operational states of the elec-
tric devices.
[Fig. 10] Fig. 10 is a flowchart to explain the opera-
tions in the master shown in Fig. 1.
[Fig. 11] Fig. 11 illustrates a pattern of power usage
states.
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[Fig. 12] Fig. 12 illustrates a pattern of power usage
states.
[Fig. 13] Fig. 13 illustrates a pattern of power usage
states.
[Fig. 14] Fig. 14 is a schematic view of the configu-
ration of a home network according to Embodiment
2.
[Fig. 15] Fig. 15 is a schematic block diagram illus-
trating the configuration of the slave shown in Fig. 14.
[Fig. 16] Fig. 16 is a schematic block diagram illus-
trating the configuration of the master shown in Fig.
14.
[Fig. 17] Fig. 17 is a conceptual diagram of a classi-
fication table of the types of electric devices classi-
fied with respect to their characteristics.
[Fig. 18] Fig. 18 is a conceptual diagram of a corre-
spondence table between the characteristic quanti-
ties and types of electric devices.
[Fig. 19] Fig. 19 illustrates an association between
electric devices.
[Fig. 20] Fig. 20 is a flowchart to explain how to es-
timate the type of an electric device.
[Fig. 21] Fig. 21 is a conceptual diagram of another
correspondence table representing a correspond-
ence relation between electric devices, their power
usage states and disposed positions.
[Fig. 22] Fig. 22 is a flowchart for estimating the po-
sitional relation between the electric devices and the
residents.
[Fig. 23] Fig. 23 illustrates another operational states
of electric devices.
[Fig. 24] Fig. 24 is a flowchart to explain the opera-
tions of the master shown in Fig. 14.
[Fig. 25] Fig. 25 is a schematic view illustrating the
configuration of a home network according to Em-
bodiment 3.
[Fig. 26] Fig. 26 is a schematic block diagram illus-
trating the configuration of the master shown in Fig.
25.
[Fig. 27] Fig. 27 is a schematic block diagram illus-
trating the configuration of the slave shown in Fig. 25.
[Fig. 28] Fig. 28 is a flowchart to explain the opera-
tions of the home network shown in Fig. 25.
[Fig. 29] Fig. 29 is a schematic view of the configu-
ration of a home network according to Embodiment
4.
[Fig. 30] Fig. 30 is a schematic view of the home
network shown in Fig. 29 applied to the house.
[Fig. 31] Fig. 31 is a flowchart to explain the opera-
tions of the home network shown in Fig. 29.
[Fig. 32] Fig. 32 is a conceptual diagram of an area
network using the home network shown in Fig. 29.
[Fig. 33] Fig. 33 illustrates an application example of
the area network shown in Fig. 32.
[Fig. 34] Fig. 34 is a schematic view illustrating the
configuration of a home network according to Em-
bodiment 5.
[Fig. 35] Fig. 35 is a perspective view illustrating the

configuration of the electricity storage device shown
in Fig. 34.
[Fig. 36] Fig. 36 illustrates information displayed by
the user terminal if there is no power outage.
[Fig. 37] Fig. 37 illustrates information displayed by
the user terminal in case of power outage.
[Fig. 38] Fig. 38 is a flowchart to explain the opera-
tions of the home network shown in Fig. 34.
[Fig. 39] Fig. 39 is a schematic view of the configu-
ration of a computer.
[Fig. 40] Fig. 40 illustrates another configuration of
the slave.
[Fig. 41] Fig. 41 illustrates another configuration of
the slave.

BEST MODE FOR CARRYING OUT THE INVENTION

[0044] The invention will now be described in embod-
iments with reference to the drawings more specifically.
In the figures, identical or like components are identically
denoted by the same reference characters and explana-
tions thereof are not repeated.

[Embodiment 1]

[0045] Fig. 1 is a schematic view illustrating the con-
figuration of a home network according to Embodiment
1 of the present invention. With reference to Fig. 1, a
home network 100 according to Embodiment 1 of the
present invention comprises a master 1, slaves 11 to 20,
electric devices 21 to 30. The home network 100 is dis-
posed in a house.
[0046] The master 1 and the slaves 11 to 20 can com-
municate with each other by wire or wirelessly. The elec-
tric devices 21 to 30 are respectively connected to the
slaves 11 to 20 with electric wiring.
[0047] The slaves 11 to 20 are connected to outlets in
the house. When the respective electric devices 21 to 30
are turned on, the slaves 11 to 20 supply power respec-
tively to the electric devices 21 to 30 from outlets to which
the respective slaves 11 to 20 themselves are connected.
[0048] The slaves 11 to 20 also synchronize each oth-
er, respectively detect power usage states and disposed
positions of the electric devices 21 to 30 in real time, and
transmits the detected power usage states and disposed
positions to the master 1 by wire or wirelessly.
[0049] The electric devices 21 to 30 are disposed in
each room such as a kitchen, a living room, a bed room
and a Japanese-style room in the house. The electric
devices 21 to 30 include a ceiling light, a desk light, a
coffee maker, a refrigerator, an electric oven, an iron, a
TV, a washing machine, an electric heater, a hair dryer,
and an electronic piano.
[0050] The master 1 receives the power usage states
and disposed positions transmitted by the slaves 11 to
20, and based on the received power usage states and
disposed positions, estimates the number of residents in
the house by using the methods described below.
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[0051] The master 1 also calculates the total power
usage PW_total in the house based on the power usage
states transmitted by the slaves 11 to 20, and if the cal-
culated total power usage PW_total is equal to or larger
than a threshold PW_th, the master 1 controls the slaves
11 to 20 so that the total power usage PW_total becomes
smaller than the threshold PW_th.
[0052] Fig. 2 is a schematic block diagram illustrating
the configuration of the slave 11 shown in Fig. 1. With
reference to Fig. 2, the slave 11 includes a communica-
tion module 111, a position determination module 112,
an IC tag reader 113, an input outlet 114, an output outlet
115, a wiring 116, a power measurement module 117,
and a time measurement module 118.
[0053] The communication module 111 communicates
with the master 1. More specifically, the communication
module 111 transmits, to the master 1, the disposed po-
sition received from the position determination module
112 and the power usage state received from the power
measurement module 117.
[0054] The position determination module 112 re-
ceives position information from the IC tag reader 113,
and time information from the time measurement module
118. Then, the position determination module 112 deter-
mines, in real time, the disposed position of the electric
device 21 connected to the slave 11 based on the re-
ceived position information and time information and out-
puts the determined disposed position to the communi-
cation module 111.
[0055] The IC tag reader 113 reads out position infor-
mation from an IC tag attached to the outlets in the re-
spective rooms and outputs the read-out position infor-
mation to the position determination module 112.
[0056] The input outlet 114 is attached/detached
to/from the outlets in the respective rooms. The output
outlet 115 is attached/detached to/from an outlet of the
electric device 21. The wiring 116 is disposed between
the input outlet 114 and the output outlet 115.
[0057] The power measurement module 117 is dis-
posed in the wiring 116. The power measurement module
117 measures, in real time, the usage state of power that
is supplied to the wiring 116 via the input outlet 114 based
on the time information received from the time measure-
ment module 118 and outputs the measured power us-
age state to the communication module 111.
[0058] The time measurement module 118 synchro-
nizes with the time measurement module 118 in other
slaves and measures time by using SNTP (Simple Net-
work Time Protocol) or NTP (Network Time Protocol) and
outputs time information on the measured time to the
position determination module 112 and the power meas-
urement module 117.
[0059] Note that each of the slaves 12 to 20 shown in
Fig. 1 has the same configuration as that of the slave 11
shown in Fig. 2.
[0060] Fig. 3 illustrates a connection relation between
an outlet, a slave and an electric device. With reference
to Fig. 3, the electric device 21 includes a refrigerator

211, an outlet 212, and a wiring 213. One end of the
wiring 213 is connected to the refrigerator 211, and the
other end is connected to the outlet 212. The outlet 212
is attached/detached to/from the output outlet 115 of the
slave 11.
[0061] The outlet 41 is disposed in a wall 40. The outlet
41 includes an inlet 411 and an IC tag 412. The inlet 411
is supplied with utility power via a power system in the
house. The IC tag 412 stores position information on the
outlet 41. This position information is composed of xyz
coordinates.
[0062] The input outlet 114 of the slave 11 is at-
tached/detached to/from the inlet 411 of the outlet 41.
[0063] When the input outlet 114 of the slave 11 is in-
serted into the inlet 411 of the outlet 41 and the outlet
212 into the output outlet 115 of the slave 11, the slave
11 receives power via the input outlet 114 and outputs
the received power from the output outlet 115 via the
wiring 116.
[0064] The refrigerator 211 receives power via the out-
let 212 and the wiring 213 and operates by using the
received power.
[0065] Then, the power measurement module 117 of
the slave 11 measures, in real time, the power usage
state of the refrigerator 211 by measuring power flowing
across the wiring 116 from the input outlet 114 to the
output outlet 115.
[0066] The IC tag reader 113 of the slave 11 reads out
position information stored in the IC tag 412 of the outlet
41 and outputs the read-out position information to the
position determination module 112. Then, the position
determination module 112 of the slave 11 determines, in
real time, the disposed position of the refrigerator 211 in
the house based on the position information received
from the IC tag reader 113 by using the methods de-
scribed below.
[0067] Then, the communication module 111 of the
slave 11 transmits the power usage state and disposed
position of the refrigerator 211 to the master 1 by wire or
wirelessly.
[0068] As described above, the slave 11 supplies pow-
er from the outlet 41 to the refrigerator 211, measures
the power usage state and disposed position of the re-
frigerator 211 to transmit to the master 1.
[0069] Fig. 4 illustrates how to determine the disposed
position of the respective electric devices. With reference
to Fig. 4, a house 200 is disposed in the xyz-space in a
manner where one corner of the house 200 is at the origin
O of the xyz coordinates. The house 200 includes a living
room 210, a Japanese-style room 220, and western-style
rooms 230 and 240, for example. The living room 210
and the Japanese-style room 220 are disposed on the
first floor, and the Western-style rooms 230 and 240 are
disposed on the second floor.
[0070] The outlets 211 to 215 are mounted in a wall of
the living room 210, and the outlets 221 and 222 are
mounted in a wall in the Japanese-style room. The outlets
231 and 232 are mounted in a wall of the Western-style
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room 230, and the outlets 241 and 242 are mounted in
a wall of the Western-style room 240.
[0071] Each of the outlets 211 to 215, 221, 222, 231,
232, 241, and 242 includes an outlet 41 shown in Fig. 3.
[0072] A point in the living room 210 is specified by the
xyz coordinates which are within [0, 0, 0] to [x1, y1, z1]
and a point in the Japanese-style room 220 is specified
by the xyz coordinates which are within [x2, y2, z2] to
[x3, y3, z3]. A point in the Western-style room 230 is
specified by the xyz coordinates which are within [x4, y4,
z4] to [x5, y5, z5], and a point in the Western-style room
240 is specified by the xyz coordinates which are within
[x6, y6, z6] to [x7, y7, z7]. In this case, the coordinates
satisfy x2 > x1, y2 > y1, z4 > z1, z4 > z3, x6 > x1, x6 >
x5, y6 > y1, and y6 > y5.
[0073] The IC tag 412 of the outlets 211 to 215 dis-
posed in the living room 210 stores position information
respectively having [x211, y211, z211], [x212, y212, z212],
[x213, y213, z213], [x214, y214, z214], and [x215, y215, z215].
[0074] The IC tag 412 of the outlets 221 and 222 dis-
posed in the Japanese-style room 220 stores position
information respectively having [x221, y221, z221] and
[x222, y222, z222].
[0075] Further, the IC tag 412 of the outlets 231 and
232 disposed in the Western-style room 230 stores po-
sition information respectively having [x231, y231, z231]
and [x232, y232, z232].
[0076] Further, the IC tag 412 of the utlets 241 and 242
disposed in the Western-style room 240 stores position
information respectively having [x241, y241, z241] and
[x242, y242, z242].
[0077] For example, when the input outlet 114 of the
slave 11 is inserted in the outlet 211 and the outlet 212
of the electric device 21 is inserted in the output outlet
115 of the slave 11, the IC tag reader 113 of the slave
11 reads out the xyz coordinates [x211, y211, z211] stored
in the IC tag 412 of the outlet 211 and outputs the read-
out xyz coordinates [x211, y211, z211] to the position de-
termination module 112.
[0078] The position determination module 112 of the
slave 11 maintain the ranges [0, 0, 0] to [x1, y1, z1], [x2,
y2, z2] to [x3, y3, z3], [x4, y4, z4] to [x5, y5, z5], [x6, y6,
z6] to [x7, y7, z7] of the xyz coordinates that a point in
the living room 210, the Japanese-style room 220 and
the Western-style rooms 230 and 240 may take.
[0079] Then, the position determination module 112 of
the slave 11 compares, at time
[YYYY/MMMM/DDDD/HHHH/MMMM/SSSS], the xyz
coordinates [x211, y211, z211] received from the IC tag
reader 113 with the coordinates’ range [0, 0, 0] to [x1,
y1, z1], [x2, y2, z2] to [x3, y3, z3], [x4, y4, z4] to [x5, y5,
z5], [x6, y6, z6] to [x7, y7, z7] and detects that the xyz
coordinates [x211, y211, z211] are within the coordinates’
range [0, 0, 0] to [x1, y1, z1] of the xyz coordinates.
[0080] Then, the position determination module 112 of
the slave 11 determines that the disposed position of the
electric device 21 connected to the outlet 211 is at the
xyz coordinates [x211, y211, z211] in the living room 210

and outputs the disposed position including [living room;
x211, y211, z211, YYYY/MMMM/DDDD/HH-
HH/MMMM/SSSS] to the communication module 111.
[0081] When the slave 11 is inserted into the other out-
lets 212 to 215, 221, 222, 231, 232, 241, and 242, the
position determination module 112 also determines, in
the same manner, the disposed position of electric de-
vices connected to the slave 11 to output to the commu-
nication module 111.
[0082] The position determination module 112 of the
slaves 12 to 20 also determines, in the same manner as
that of the position determination module 112 of the slave
11, the disposed position of electric devices connected
to the slaves 12 to 20 to output to the communication
module 111.
[0083] As described above, each of the slaves 11 to
20 reads out position information of an outlet to which
oneself is connected and determines the position spec-
ified by the read-out position information as the disposed
position of the electric device connected to oneself.
[0084] Note that the slaves 11 to 20 determines the
disposed position of electric devices every one second,
for example, and transmits it to the master 1.
[0085] Fig. 5 is a conceptual diagram of power usage
state. In Fig. 5, the vertical axis represents power, and
the abscissa axis represents time. Curve k1 illustrates
the power usage state of an electric device. Curve k1
illustrates that an electric device does not use power be-
tween time 0:00:00 and time 0:00:01, starts using power
at time 0:00:01, uses power between time 0:00:01 and
time 0:00:09 in a pattern, and stops using power at time
0:00:09.
[0086] The power measurement module 117 of the
slaves 11 to 20 measures, in real time, power usage
states (refer to curve k1) of electric devices connected
to the slaves 11 to 20 every ten seconds, for example,
and outputs the measured power usage states to the
communication module 111.
[0087] In the respective slaves 11 to 20, upon receiving
a disposed position [room type; x, y, z;
YYYY/MMMM/DDDD/HHHH/MMMM/SSSS] from the
position determination module 112, the communication
module 111 produces another disposed position [slave’s
number; room type ;x, y, z; YYYY/MMMM/DDDD/HH-
HH/MMMM/SSSS] by adding the number of each of the
slaves 11 to 20 to the received disposed position and
outputs it to the master 1.
[0088] In the respective slaves 11 to 20, upon receiving
power usage states from the power measurement mod-
ule 117, the communication module 111 adds the number
of each of the slaves 11 to 20 to the received power usage
states and transmits it to the master 1 (refer to Fig. 5).
[0089] Fig. 6 is a schematic block diagram illustrating
the configuration of the master 1 shown in Fig. 1. With
reference to Fig. 6, the master 1 includes transmis-
sion/reception means 2, control means 3, a database 4,
detection means 5, estimation means 6, sensing means
7, and warning means 8.
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[0090] The transmission/reception means 2 receives
power usage states and disposed positions of the re-
spective electric devices 21 to 30 from the respective
slaves 11 to 20 and outputs the received power usage
states and disposed positions to the control means 3.
[0091] The control means 3 receives the power usage
states and disposed positions from the transmission/re-
ception means 2 and produces a correspondence table
representing a correspondence relation between electric
devices, power usage states and disposed positions
based on the received power usage states and disposed
positions by using the methods described below, and
stores it in the database 4.
[0092] The database 4 stores the correspondence ta-
ble received from the control means 3, and in response
to an read-out request from the detection means 5, out-
puts the correspondence table to the detection means 5.
[0093] The detection means 5 reads out, from the da-
tabase 4, the correspondence table representing power
usage states and disposed positions of the respective
electric devices 21 to 30. Then, the detection means 5
detects operational state of the respective electric devic-
es 21 to 30 based on the power usage states in the read-
out correspondence table. More specifically, as shown
in Fig. 5, the power usage states include a power change
with respect to time, and therefore, the detection means
5 detects that electric device is on operation between
time 0:00:01 and time 0:00:09 and produces operational
state including [0:00:01 to 0:00:09/ON].
[0094] The detection means 5 also detects the posi-
tional relation between the electric devices 21 to 30 based
on the disposed positions of the respective electric de-
vices 21 to 30 in the correspondence table that has been
read out from the database 4. More specifically, the de-
tection means 5 determines the disposed position of one
of the electric devices 21 to 30 as the reference, calcu-
lates the distance between the reference electric device
and the rest of the electric devices, and produces the
positional relation between the electric devices 21 to 30,
which reflects the calculated distance.
[0095] Then, the detection means 5 outputs the oper-
ational state and positional relation to the estimation
means 6 and the sensing means 7.
[0096] The estimation means 6 estimates the number
of residents in the house 200 based on the operational
state and positional relation received from the detection
means 5 by using the methods described below. Then,
the estimation means 6 outputs the estimated number to
the sensing means 7 and the warning means 8.
[0097] The sensing means 7 receives the operational
state and positional relation of the electric devices 21 to
30 from the detection means 5, and receives the number
of residents in the house 200 from the estimation means
6. Then, the sensing means 7 senses whether there is
any intruder in the house 200 based on the operational
state and positional relation of the electric devices 21 to
30 and the number of residents by using the methods
described below, and if senses an intruder in the house

200, outputs "Intruder Detected" to the warning means 8.
[0098] The warning means 8 includes display means
and alarm means and receives the number of residents
from the estimation means 6, and receives "Intruder De-
tected" from the sensing means 7. Then, the warning
means 8 displays the number of residents or "Intruder
Detected" by the display means, or sounds an alarm by
the alarm means in response to "Intruder Detected".
[0099] Fig. 7 is a conceptual diagram of a correspond-
ence table representing a correspondence relation be-
tween electric devices, power usage states and disposed
positions. The transmission/reception means 2 of the
master 1 receives a power usage state and a disposed
position from the slaves 11 to 20 and outputs the received
power usage state and disposed position to the control
means 3.
[0100] The power usage state received from the slave
11 is numbered "11" that is the number of the slave 11,
and the disposed position received from the slave 11
includes [11; 210; x, y, z; YYYY/MMMM/DDDD/HH-
HH/MMMM/SSSS], and therefore, the control means 3
detects the number "11" of the slave 11 from the power
usage state and disposed position and determines an
electric device (any one of the electric devices 21 to 30)
connected to the slave 11 as electric device A. Then, the
control means 3 associates, with the number "11" of the
slave 11, the electric device A, the power usage state
PWcht1_A (which actually is the power usage state
shown in Fig. 5), and disposed positions [210; x211, y211,
z211; T1_A], [210; x211, y211, z211, T2_A], ... with each
other. As described above, the disposed position of the
respective electric devices 21 to 30 are determined every
one second and the power usage states are measured
every ten seconds, and therefore, a plurality of disposed
positions [210; x211, y211, z211; T1_A], [210; x211, y211,
z211; T2_A], ... are associated with the one power usage
state PWcht1_A.
[0101] Based on the power usage states and disposed
positions received from the slaves 12 to 20, the control
means 3 associates, in the same manner, electric devic-
es B, C, D, E, F, G, H, I, and J respectively connected to
the slaves 12 to 20, power usage states PWcht1_B,
PWcht1_C, PWcht1_D, PWcht1_E, PWcht1_F,
PWcht1_G, PWcht1_H, PWcht1_I, PWcht1_J, and dis-
posed positions [210; x212, y212, z212; T1_B], [210; x212,
y212, z212; T2_B], ...;......; [240;x241, y241, z241; T1_J], and
[240; x212, y212, z212; T2_B]... with each other.
[0102] Then, the control means 3 produces a corre-
spondence table TBL in which the electric devices A to
J, the power usage states PWcht1_A to PWcht1_J, and
the disposed position [210; x212, y212, z212; T1_A], [210;
x212, y212, z212; T2_A], ...;......; [240; x241, y241, z241;
T1_J], [240; x212, y212, z212; T2_J]... are associated with
each other, and stores the produced correspondence ta-
ble TBL in the database 4. Note that each of T1, T2, ...
in the disposed positions is composed of
YYYY/MMMM/DDDD/HHHH/MMMM/SSSS.
[0103] As described above, the master 1 manages the
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electric devices 21 to 30 respectively as the electric de-
vices A to J. This is because the slaves 11 to 20 do not
detect the electric devices 21 to 30 themselves.
[0104] Fig. 8 is a schematic view illustrating an arrang-
ernent of the respective electric devices in the house 200.
With reference to Fig. 8, the slave 11 to 15 are respec-
tively connected to the outlets 211 to 215 disposed in the
living room 210, and the slaves 16 and 17 are connected
to the outlets 221 and 222 disposed in the Japanese-
style room 220. The slaves 18 and 19 are connected to
the outlets 231 and 232 disposed in the Western-style
room 230, and the slave 20 is connected to the outlet
241 disposed in the Western-style room 240.
[0105] The refrigerator 251 is connected to the slave
11, the electric oven 252 is connected to the slave 12,
and the coffee maker 253 is connected to the slave 13.
The ceiling light 254 is connected to the slave 14, and
the TV 255 is connected to the slave 15.
[0106] Further, the iron 256 is connected to the slave
16, and the ceiling light 257 is connected to the slave 17.
Further, the ceiling light 258 is connected to the slave
18, the desk light 259 is connected to the slave 19, and
the ceiling light 260 is connected to the slave 20. Further,
the master 1 is disposed in the Western-style room 240,
for example.
[0107] Note that the outlets 211 to 215, 221, 222, 231,
232, 241, and 242 are supplied with utility power through
a power system (not shown) installed in the house 200.
[0108] The slave 11 supplies power from the outlet 211
to the refrigerator 251, measures the power usage state
of the refrigerator 251, and determines the disposed po-
sition of the refrigerator 251 by using the methods de-
scribed above. Then, the slave 11 transmits the power
usage state and disposed position to the master 1 by
wire or wirelessly.
[0109] The slaves 12 to 20 supplies power from the
outlets 212 to 215, 221, 222, 231, 232, and 241 to the
electric oven 252, the coffee maker 253, the ceiling light
254, the TV 255, the iron 256, the ceiling light 257, the
ceiling light 258, the desk light 259, and the ceiling light
260, respectively; measures the power usage states of
the electric oven 252, the coffee maker 253, the ceiling
light 254, the TV 255, the iron 256, the ceiling light 257,
the ceiling light 258, the desk light 259, and the ceiling
light 260; and determines the disposed positions of the
electric oven 252, the coffee maker 253, the ceiling light
254, the TV 255, the iron 256, the ceiling light 257, the
ceiling light 258, the desk light 259, and the ceiling light
260 by using the methods described above. Then, the
respective slaves 12 to 20 transmit the power usage
states and disposed positions of the electric oven 252,
the coffee maker 253, the ceiling light 254, the TV 255,
the iron 256, the ceiling light 257, the ceiling light 258,
the desk light 259, and the ceiling light 260 to the master
1 by wire or wirelessly.
[0110] The transmission/reception means 2 of the
master 1 receives, from the slaves 11 to 20, the power
usage states and disposed positions of the refrigerator

251, the electric oven 252, the coffee maker 253, the
ceiling light 254, the TV 255, the iron 256, the ceiling light
257, the ceiling light 258, the desk light 259, and the
ceiling light 260, respectively and outputs the received
power usage states and disposed positions to the control
means 3.
[0111] Then, the control means 3 of the master 1 pro-
duces the above-described correspondence table TBL
based on the power usage states and disposed positions
received from the transmission/reception means 2 to
store in the database 4. Note that the master 1 manages
the refrigerator 251, the electric oven 252, the coffee
maker 253, the ceiling light 254, the TV 255, the iron 256,
the ceiling light 257, the ceiling light 258, the desk light
259, and the ceiling light 260 respectively as the electric
devices A to J.
[0112] The detection means 5 of the master 1 reads
out the correspondence table TBL from the database 4,
detects the operational states of the electric devices A
to J based on the power usage states in the read-out
correspondence table TBL, and detects the positional
relation between the electric devices A to J based on the
disposed positions in the correspondence table TBL.
[0113] In this case, the detection means 5 of the master
1 detects, for example, the operational state [electrical
device A/T1 to T5/ON] of the electric device A (= the
refrigerator 251), the operational state [electrical device
I/T1 to T6/ON] of the electric device I (= the desk light
259), the operational state [electrical device B/T7 to
T10/ON] of the electric device B (= the electric oven 252),
the operational state [electrical device C/T6 to T9/ON] of
the electric device C (the coffee maker 253), the opera-
tional state [electrical device E/T11 to T15/ON] of the
electric device E (= the TV 255), the operational state
[electrical device F/T11 to T15/ON] of the electric device
F (= the iron 256), and the operational state [electrical
device H/T11 to T15/ON] of the electric device H (= the
ceiling light 258).
[0114] Based on the disposed positions of the electric
device A (= the refrigerator 251) and the electric device
I (= the desk light 259) whose operating time overlaps,
the detection means 5 of the master 1 also detects that
the electric device A (= the refrigerator 251) is disposed
in the living room 210 and that the electric device I (= the
desk light 259) is disposed in the Western-style room
230, detects a distance L1 between the electric device
A (= the refrigerator 251) and the electric device I (= the
desk light 259), and then produces the positional relation
including [electric device A (= the refrigerator 251): living
room 210/electric device I (= the desk light 259): western-
style room 230/L1].
[0115] Further, the detection means 5 of the master 1
produces, in the same manner, the positional relation
[electric device B (= the electric oven 252): living room
210/electric device C (= the coffee maker 253): living
room 210/L2] based on the disposed positions of the elec-
tric device B (= the electric oven 252) and the electric
device C (= the coffee maker 253) whose operating time
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overlaps, and the positional relation [electrical device E
(= the TV 255): living room 210/ electric device F (= the
iron 256): japanese-style room 220/electric device H (=
the ceiling light 258): western-style room 230/L3, L4]
based on the disposed positions of the electric device E
(= the TV 255), the electric device F (= the iron 256) and
the electric device H (= the ceiling light 258) whose op-
erating time overlaps. In this case, distances L1, L3 and
L4 are longer than a threshold Lth that is the maximum
distance of one person’s out stretched arms, and the dis-
tance L2 is equal to or shorter than the threshold Lth.
[0116] The detection means 5 outputs, to the estima-
tion means 6 and the sensing means 7, the operational
states [electric device A/T1 to T5/ON], [electric device
I/T1 to T6/ON], [electric device B/T7 to T10/ON], [electric
device C/T6 to T9/ON], [electric device E/T11 to T15/ON],
[electric device F/T11 to T15/ON], [electric device H/T11
to T15/ON] and the positional relations [electric device A
(= the refrigerator 251): living room 210/electric device I
(= the desk light 259): western-style room 230/L1], [elec-
tric device B (= electric oven 252): living room 210/electric
device C (= coffee maker 253): living room 210/L2], [elec-
tric device E (= TV 255): living room 210/electric device
F(= iron 256): japanese-style room 220/electric device H
(= ceiling light 258): western-style room 230/L3, L4].
[0117] Fig. 9 illustrates operational states of the electric
devices. Upon receiving, from the detection means 5, the
operational states [electric device A/T1 to T5/ON], [elec-
tric device I/T1 to T6/ON], [electric device B/T7 to
T10/ON], [electric device C/T6 to T9/ON], [electric device
E/T11 to T15/ON], [electric device F/T11 to T15/ON],
[electric device H/T11 to T15/0N] and the positional re-
lations [electric device A (= refrigerator 251): living room
210/ electric device I(= desk light 259): western-style
room 230/L1], [electric device B (= electric oven 252):
living room 210/electric device C (= coffee maker 253):
living room 210/L2], [electric device E (= TV 255): living
room 210/electric device F (= iron 256): japanese-style
room 220/electric device H (= ceiling light 258): western-
style room 230/L3, L4], the estimation means 6 produces
a relation between the positional relation and time illus-
trated in Fig. 9.
[0118] More specifically, the estimation means 6 pro-
duces an arrow 51 representing the operational state of
the electric device A (= the refrigerator 251) and an arrow
52 representing the operational state of the electric de-
vice I (= the desk light 259) based on the operational
states [electric device A/T1 to T5/ON] and [electric device
I/T1 to T6/ON] and the positional relation [electric device
A (= refrigerator 251): living room 210/electric device I (=
desk light 259): western-style room 230/L1]. In this case,
the arrow 52 is away from the arrow 51 by the distance L1.
[0119] The estimation means 6 also produces an arrow
53 representing the operational state of the electric de-
vice B (= the electric oven 252) and an arrow 54 repre-
senting the operational state of the electric device C (=
the coffee maker 253) based on the operational states
[electric device B/T7 to T10/ON] and [electric device C/T6

to T9/ON] and the positional relation [electric device B (=
electric oven 252): living room 210/electric device C (=
coffee maker 253): living room 210/L2]. In this case, the
arrow 54 is away from the arrow 53 by the distance L2.
[0120] Further, the estimation means 6 produces an
arrow 55 representing the operational state of the electric
device E (= the TV 255), an arrow 56 representing the
operational state of the electric device F (= the iron 256),
and an arrow 57 representing the operational state of the
electric device H (= the ceiling light 258) based on the
operational states [electric device E/T11 to T15/ON],
[electric device F/T11 to T15/ON] and [electric device
H/T11 to T15/ON] and the positional relation [electric de-
vice E (= the TV 255): living room 210/electric device F
(= the iron 256): japanese-style room 220/electric device
H (= the ceiling light 258): western-style room 230/L3,
L4]. In this case, the arrow 56 is away from the arrow 55
by the distance L3, and the arrow 57 is away from the
arrow 56 by the distance L4.
[0121] Then, based on the operational states (= the
arrows 51 and 52) of the electric devices A and I, the
estimation means 6 estimates that two different people
turned on the electric devices A and I since the electric
device A (= the refrigerator 251) and the electric device
I (= the desk light 259) are away from each other by the
distance L1 that is longer than the threshold Lth, which
is the maximum distance of one resident’s out stretched
arms, and the electric device A (= the refrigerator 251)
and the electric device I (= the desk light 259) were turned
on at the same time (= T1).
[0122] Based on the operational states (= the arrows
53 and 54) of the electric devices B and C, the estimation
means 6 also estimates that a single person turned on
the electric devices B and C since the electric device B
(= the electric oven 252) and the electric device C (= the
coffee maker 253) are away from each other only by the
distance L2 that is within the distance of one resident’s
out stretched arms and the electric devices B and C were
turned on at different timings (T6 and T7).
[0123] Further, based on the operational states (= the
arrows 55 to 57) of the electric devices E, F and H, the
estimation means 6 estimates that different three people
turned on the electric devices E, F and H since the electric
device E (= the TV 255) and the electric device F (= the
iron 256) are away from each other by the distance L3
that is longer than the distance of one resident’s out
stretched arms and the electric device F (= the iron 256)
and the electric device H (= the ceiling light 258) are away
from each other by the distance L4 that is longer than
the distance of one resident’s out stretched arms and the
electric devices E, F and H were turned on at the same
time (= T11).
[0124] The estimation means 6 repeatedly carries out
the above-described estimation for a week, for example,
to estimate the number of residents in the house 200 by
determining achievability of that week’s operational
states of the electric devices. In this case, if the maximum
number of electric devices that are away from each other
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by a distance that is longer than the distance of one res-
ident’s out stretched arms and were turned on at the
same time is "3", the estimation means 6 estimates that
the number of residents in the house 200 is "3 people".
[0125] As described above, the estimation means 6
estimates the number of residents in the house 200 by
determining achievability of operational states of a plu-
rality of electric devices based on the positional relation
between the electric devices and their operational states.
[0126] Upon estimating the number of residents in the
house 200, the estimation means 6 outputs the estimated
number of residents to the sensing means 7 and the
warning means 8.
[0127] The sensing means 7 receives the operational
states and positional relation of electric devices from the
detection means 5, and the number of residents from the
estimation means 6. Then, the sensing means 7 produc-
es a graph, such as the one illustrated in Fig. 9 illustrating
the operational states of the electric devices, in the same
manner as that of the estimation means 6, and based on
the produced operational states of the electric devices,
determines whether the operational state of the electric
devices can be achieved by the estimated number of
people to detect an intruder in the house 200. More spe-
cifically, if it is determined, based on the operational
states of the electric devices, that the maximum number
of electric devices that are away from each other by a
distance which is longer than the distance of one resi-
dent’s out stretched arms and were turned on at the same
time is "4" or larger, and the number of people estimated
by the estimation means 6 is "3", the sensing means 7
detects that an intruder is in the house 200.
[0128] Then, upon detecting an intruder, the sensing
means 7 produces a message "Intruder Detected" to out-
put to the warning means 8.
[0129] Upon receiving the estimated number of people
from the estimation means 6, the warning means 8 dis-
plays the number of people by the display means. Fur-
ther, upon receiving the message "Intruder Detected"
from the sensing means 7, the warning means 8 displays
"Intruder Detected" by the display means or sounds an
alarm by the alarm means.
[0130] Fig. 10 is a flowchart to explain the operations
in the master 1 shown in Fig. 1. With reference to Fig.
10, once a series of operations has started, the trans-
mission/reception means 2 of the master 1 receives ten
power usage states and ten disposed positions of ten
electric devices (= the refrigerator 251, the electric oven
252, the coffee maker 253, the ceiling light 254, the TV
255, the iron 256, the ceiling light 257, the ceiling light
258, the desk light 259, and the ceiling light 260) disposed
in the house (Step S1) and outputs the received ten pow-
er usage states and ten disposed positions to the control
means 3.
[0131] Based on the ten power usage states and ten
disposed positions, the control means 3 produces, by the
methods described above, a correspondence table TBL
to store in the database 4. The detection means 5 reads

out the correspondence table TBL from the database 4,
and based on the ten power usage states in the read-out
correspondence table TBL, detects the operational
states of seven electric devices A to C, E, F, H, and I that
are actually on operation, and based on the ten disposed
positions in the correspondence table TBL, detects the
positional relation between the seven electric devices A
to C, E, F, H, and I (Step S2). Then, the detection means
5 outputs the operational states and positional relation
of the seven electric devices A to C, E, F, H, and I to the
estimation means 6 and the sensing means 7.
[0132] Based on the operational states and positional
relation of the seven electric devices A to C, E, F, H, and
I, the estimation means 6 determines, by the methods
described above, achievability of the operational states
of the seven electric devices A to C, E, F, H, and I and
estimates the number of residents in the house (Step
S3). Then, the estimation means 6 outputs the estimated
number of residents to the sensing means 7 and the
warning means 8.
[0133] After that, the sensing means 7 senses an in-
truder in the house based on the operational states and
positional relation of the seven electric devices A to C,
E, F, H, and I and the estimated number of people (Step
4), and outputs "Intruder Detected" to the warning means
8.
[0134] Then, the warning means 8 displays the esti-
mated number of people or "Intruder Detected", or
sounds an alarm meaning "Intruder Detected" (Step S5).
Then, the series of operations ends.
[0135] As described above, according to Embodiment
1, the master 1 detects the operational states and posi-
tional relation of a plurality of electric devices disposed
in the house, and based on the detected operational
states and positional relation of the plurality of electric
devices, estimates the number of residents in the house
by determining achievability of the operational states of
the plurality of electric devices.
[0136] Therefore, the invention allows for estimation
of the number of residents in the house while protecting
their privacy. As a result, the residents of the house can
live life without anxiety.
[0137] Further, according to Embodiment 1, the master
1 senses an intruder based on the operational states and
positional relation of a plurality of electric devices and
the estimated number of people, and notifies the resi-
dents in the house that an intruder was sensed.
[0138] Therefore, the invention allows the residents in
the house to live safe without anxiety.
[0139] Figs. 11 to 13 illustrate some patterns of power
usage states. In Figs. 11 to 13, the vertical axis repre-
sents power, and the abscissa axis represents time.
Curves k2 to k4 respectively illustrate power usage states
of a same electric device used by residents a to c.
[0140] The usage state of a hair dryer, for example, is
different with respect to the respective residents. There-
fore, if the power usage states of an electric device are
classified into three patterns represented by curves k2
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to k4 based on a plurality of power usage states trans-
mitted by a same slave, the estimation means 6 of the
master 1 may estimate that the number of residents in
the house is "3".
[0141] The sensing means 7 senses an intruder in the
house by sensing power usage state patterns whose
number is larger than the estimated number of people.

[Embodiment 2]

[0142] Fig. 14 is a schematic view of the configuration
of a home network according to Embodiment 2. With ref-
erence to Fig. 14, a home network 100A according to
Embodiment 2 is identical with the home network 100
shown in Fig. 1 except that the master 1 of the home
network 100 is replaced with a master 1A and that the
slaves 11 to 20 are replaced with slaves 11A to 20A.
[0143] The master 1A estimates, by the methods de-
scribed below, the number of residents in the house 200
based on the power usage states and disposed positions
of the electric devices 21 to 30 received from the slaves
11A to 20A, senses an intruder in the house 200, and if
the total power used by the electric devices 21 to 30 is
likely to exceed the allowable power usage in the house
200, controls the slaves 11A to 20A by using the methods
described below to limit the power used by the electric
devices 21 to 30. In this case, the master 1A controls the
slaves 11A to 20A so that the power supplied to the elec-
tric devices 21 to 30 is continuously limited. Note that in
the present invention, to limit power continuously means
to decrease power in steps or continuously.
[0144] The slaves 11A to 20A are respectively provid-
ed corresponding to the electric devices 21 to 30. Upon
receiving, from the master 1A, a control signal for limiting
power to be supplied to the electric devices 21 to 30, the
slaves 11A to 20A limit power supply to the electric de-
vices 21 to 30 in steps or continuously. For the rest, the
slaves 11A to 20A function the same way as the slaves
11 to 20.
[0145] Fig. 15 is a schematic block diagram illustrating
the configuration of the slave 11A shown in Fig. 14. With
reference to Fig. 15, the slave 11A is identical with the
slave 11 shown in Fig. 2 except that a continual control
module 119 is added to the slave 11. Note that in the
slave 11A, the time measurement module 118 outputs
time information on measured time to the continual con-
trol module 119.
[0146] The continual control module 119 is inserted in
the wiring 116. Upon receiving a control signal LMT from
the communication module 111, the continual control
module 119 limits, in steps or continuously, the power
supplied across the wiring 116 from the side of the input
outlet 114 to the side of the output outlet 115.
[0147] Note that each of the slaves 12A to 20A shown
in Fig. 14 has the same configuration as that of the slave
11A shown in Fig. 15.
[0148] Fig. 16 is a schematic block diagram illustrating
the configuration of the master 1A shown in Fig. 14. With

reference to Fig. 16, the master 1A is identical with the
master 1 shown in Fig. 6 except that the control means
3 and the estimation means 6 of the master 1 are respec-
tively replaced with a control means 3A and an estimation
means 6A.
[0149] The control means 3A reads out a correspond-
ence table TBL from the database 4, and calculates the
total power usage of the electric devices 21 to 30 based
on the power usage states in the read-out correspond-
ence table TBL, and determines whether the calculated
total power usage is likely to exceed the allowable power
usage in the house 200. More specifically, the control
means 3A sets a threshold PWth smaller than the allow-
able power usage in the house 200, and if the total power
usage is equal to the threshold PWth or larger, deter-
mines that the total power usage is likely to exceed the
allowable power usage in the house 200.
[0150] The control means 3A also receives, from the
estimation means 6A, a slave (some of the slaves 11A
to 20A) to which an electric device whose operating state
changes in steps or continuously is connected.
[0151] If determines that the total power usage is likely
to exceed the allowable power usage in the house 200,
the control means 3A produces a control signal LMT for
limiting, in steps or continuously, the power used by an
electric device whose operating state changes in steps
or continuously and transmits, by wire or wirelessly, the
produced control signal LMT to a slave (some of the
slaves 11A to 20A) to which the electric device whose
operating state changes in steps or continuously is con-
nected.
[0152] The estimation means 6A preliminarily holds a
correspondence table TYCH between the characteristic
quantities and the types of electric devices and a classi-
fication table CLAS of electric devices according to their
characteristic, and based on the correspondence table
TYCH, the classification table CLAS and the operational
states of the electric devices received from the detection
means 5, estimates, by the methods described below,
the types of electric devices (some or all of the electric
devices 21 to 30) that are actually operation. Then, based
on the estimated types of electric devices, the estimation
means 6A estimates, by the methods described below,
the functions of the electric devices, and based on the
estimated functions of the electric devices, estimates, by
the methods described below, the positional relation be-
tween the residents and the electric devices. Then, the
estimation means 6A estimates, by the methods de-
scribed below, the number of residents in the house 200
and their action based on the estimated positional rela-
tion, the positional relation between the electric devices
received from the detection means 5 and the operational
states of the electric devices.
[0153] Then, based on the estimated types of the elec-
tric devices, the estimation means 6A detects, among
the electric devices on operation, an electric device
whose operating state changes in steps or continuously.
After that, the estimation means 6A reads out the corre-
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spondence table TBL from the database 4, and with ref-
erence to the read-out correspondence table TBL, de-
tects a slave (some of the slaves 11A to 20A) to which
the electric device whose operating state changes in
steps or continuously is connected, and outputs the de-
tected slave (some of the slaves 11A to 20A) to the control
means 3A.
[0154] The estimation means 6A also outputs the es-
timated number of residents to the sensing means 7, and
the estimated number of residents and their action to the
warning means 8.
[0155] Now, how the estimation means 6A estimates
the types of electric devices is explained in detail. Fig.
17 is a conceptual diagram of a classification table CLAS
of the types of electric devices classified with respect to
their characteristics. With reference to Fig. 17, the clas-
sification table CLAS includes sub-classification tables
CLAS-1 to CLAS-3.
[0156] In the sub-classification table CLAS-1, electric
devices having the operating state that changes between
On and Off are classified into "Immobile-type", "Mobile-
type", "With Automatic Adjustment", and "Without Auto-
matic Adjustment". "With Automatic Adjustment" means
that the electric device has a function to automatically
adjust its characteristics such as the temperature.
[0157] The sub-classification table CLAS-1 includes
the coffee maker 253 as an electric device of "Mobile-
type" and "With Automatic Adjustment", the ceiling light
254 as an electric device of "Immobile-type" and "Without
Automatic Adjustment", and the desk light 259 as an elec-
tric device of "Mobile-type" and "Without Automatic Ad-
justment".
[0158] In the sub-classification table CLAS-2, electric
devices having the operating state that changes in steps
are classified into "Immobile-type", "Mobile-type", "With
Automatic Adjustment", and "Without Automatic Adjust-
ment".
[0159] The sub-classification table CLAS-2 includes
an electric heater as an electric device of "Mobile-type"
and "With Automatic Adjustment", the electric oven 252
and the ceiling light 257 as electric devices of "Immobile-
type" and "Without Automatic Adjustment", and a hair
dryer, a vacuum cleaner and a desk light as electric de-
vices of "Mobile-type" and "Without Automatic Adjust-
ment".
[0160] In the sub-classification table CLAS-3, electric
devices having the operating state that changes contin-
uously are classified into "Immobile-type", "Mobile-type",
"With Automatic Adjustment", and "Without Automatic
Adjustment".
[0161] The sub-classification table CLAS-3 includes
the iron 256 as an electric device of "Mobile-type" and
"With Automatic Adjustment", the refrigerator 251 as an
electric device of "Immobile-type" and "With Automatic
Adjustment", and an electronic piano, the TV 255 and a
washing machine as electric devices of "Immobile-type"
and "Without Automatic Adjustment".
[0162] Fig. 18 is a conceptual diagram of a correspond-

ence table TYCH between the characteristic quantities
and types of electric devices. With reference to Fig. 18,
the correspondence table TYCH. includes the types and
characteristic quantities of electric devices. The charac-
teristic quantities are associated with the respective
types of electric devices.
[0163] The types of electric devices are composed of,
for example, a refrigerator, an electric oven, a coffee mak-
er, a TV, a ceiling light, an iron, a desk light, an electronic
piano, a washing machine, a hair dryer, and a vacuum
cleaner. Each of characteristic quantities CH1 to CH11
is composed of at least one of the average value (the
average value of the current area), the effective value
(the current RMS value), the peak-to-rms ratio (the cur-
rent maximum value/the effective value), the peak-to-rms
ratio (the average value/the effective value), the phase
difference (the phase difference between voltage and
current), the power factor (the cosine of the phase differ-
ence), the apparent power (current 3 voltage), the effec-
tive power (current 3 voltage 3 power factor), and the
time constant (the convergence time in case of current
change) of current that is supplied to the respective elec-
tric devices. The characteristic quantities CH1 to CH11
are respectively associated with the refrigerator, the elec-
tric oven, the coffee maker, the TV, the ceiling light, the
iron, the desk light, the electronic piano, the washing ma-
chine, the hair dryer, and the vacuum cleaner.
[0164] The characteristic quantities CH1 to CH11 of
the respective electric devices such as the refrigerator
and the electric oven are preliminarily measured, and the
measured characteristic quantities CH1 to CH11 are re-
spectively associated with the refrigerator, the electric
oven, the coffee maker, the TV, the ceiling light, the iron,
the desk light, the electronic piano, the washing machine,
the hair dryer, and the vacuum cleaner to preliminarily
produce the correspondence table TYCH.
[0165] Fig. 19 illustrates an association between elec-
tric devices. With reference to Fig. 19, an association
table RLT illustrates an association between the respec-
tive electric devices by a weight w (0 ≤ w ≤ 1). The re-
frigerator and the electric oven are in general disposed
in the kitchen, and therefore associated with each other
with a weight of 0.95. The electric oven and the coffee
maker are in general disposed in the kitchen, however,
the coffee maker may be used on an eating table in a
room other than the kitchen, and therefore, the electric
oven and the coffee maker are associated with each other
with a weight w of 0.75 that is smaller than the weight w
of 0.95 associating the refrigerator and the electric oven.
[0166] Further, the refrigerator and the vacuum clean-
er are associated with each other with a weight w of 0.70
as the vacuum cleaner may be used in any room. Further,
the washing machine and the hair dryer are in general
disposed in the bathroom, however, the hair dryer may
be used somewhere else but the bathroom, and there-
fore, they are associated with each other with a weight
w of 0.70.
[0167] The association table RLT is produced prelim-

23 24 



EP 2 161 694 B9

15

5

10

15

20

25

30

35

40

45

50

55

inarily in consideration of the point of use etc. of the elec-
tric devices in the house 200. In this case, the weight w
for the mobile-type electric devices is determined con-
sidering the fact that their position can be changed.
[0168] The estimation means 6A preliminarily holds
the above-described classification table CLAS, corre-
spondence table TYCH, and association table RLT. If
senses the beginning of use of an electric device based
on the operational state of the electric device received
from the detection means 5, the estimation means 6A
estimates the type of the electric device, which started
to be used, with reference to the classification table
CLAS, the correspondence table TYCH and the associ-
ation table RLT.
[0169] Note that in the association table RLT, the
change of the weight w with respect to time may be illus-
trated using the time axis. Or, the weight w may be
learned automatically.
[0170] Fig. 20 is a flowchart to explain how to estimate
the type of an electric device. With reference to Fig. 20,
once a series of operations has started, the estimation
means 6A senses the beginning of use of an electric de-
vice based on the operational state of the electric device
received from the detection means 5 (Step S11).
[0171] After that, the estimation means 6A detects a
characteristic quantity CH of the electric device starting
to operate based on the operational state of the electric
device, and detects the type of electric device having a
characteristic quantity (any one of the characteristic
quantities CH1 to CH11) that matches the detected char-
acteristic quantity CH or the type of electric device having
a characteristic quantity (some of the characteristic quan-
tities CH1 to CH11) that is similar to the characteristic
quantity CH by referring to the correspondence table
TYCH. That is to say, the estimation means 6A detects
a candidate type (Step S12).
[0172] The estimation means 6A also detects a candi-
date type based on the operational state of the electric
device and with reference to the classification table CLAS
(Step S13). For example, if the operational state of the
electric device is repeated turned-Ons and -Offs in a pe-
riod of time and the connected slaves thereof change in
the period of time, the estimation means 6A detects the
"coffee maker" and "desk light" as the candidate types
of the electric device starting to operate in use with ref-
erence to the classification table CLAS. In a case where
the operational state changes in steps or continuously,
the estimation means 6A also detects a candidate type
of the electric device in the same manner.
[0173] Further, the estimation means 6A determines
whether there is any adjacent electric device whose type
is known around the electric device starting to operate
(Step S14). Here, an adjacent electric device means an
electric device that is associated with the electric device
starting to operate with a weight w equal to or larger than
the threshold wth.
[0174] If it is determined in Step S14 that there is no
adjacent electric device whose type is known around the

electric device starting to operate, the series of opera-
tions proceeds to Step S16.
[0175] On the other hand, if it is determined in Step
S14 that there is an adjacent electric device whose type
is known around the electric device starting to operate,
the estimation means 6A detects a candidate type of the
electric device starting to operate with reference to the
association table RLT (Step S15). For example, when
there is "refrigerator" as an electric device whose type is
known around the electric device starting to operate, the
estimation means 6A detects "electric oven" as a candi-
date type of the electric device starting to operate.
[0176] Step S12, Step S13 and Steps S14, and S15
are executed in parallel. Therefore, after Step S12, Step
S13 and Steps S14, and S15, the estimation means 6A
indentifies the type of the electric device starting to op-
erate considering all of the candidate types detected
(Step S16). For example, if "refrigerator", "electric oven"
and "coffee maker" are detected as candidate types in
Step S12, and "electric oven" and "ceiling light" in the
sub-classification table CLAS-2 of the classification table
CLAS in Step S13 are detected, and "electric oven" is
detected as the candidate type in Step S15, the estima-
tion means 16A identifies, in Step S16, the type of the
electric device starting to operate as "electric oven".
[0177] After that, the estimation means 6A determines
whether only one type is identified (Step S17), and if not,
further determines whether new power consumption data
was obtained or whether the type of any adjacent electric
device has obtained (Step S18). Step S18 is repeatedly
executed until it is determined that new power consump-
tion data was obtained, and if it is determined in Step
S18 that new power consumption data was obtained, the
series of operations returns to Steps S12 to S14, and the
above-described Steps S12 to S18 are repeatedly exe-
cuted. Step S18 is executed when one type is not iden-
tified in Step S17, and therefore, the series of operations
returns to Steps S12 to S14 to narrow down the type.
[0178] On the other hand, when it is determined in Step
S17 that only one type is identified, the estimation means
6A stores the measured power consumption data (= the
operational state) and the identified type into the data-
base 4 and notifies the slave of the identified type through
the control means 3A and the transmission/reception
means 2(Step S19). Then, the series of operations ends.
[0179] Fig. 21 is a conceptual diagram of another cor-
respondence table representing a correspondence rela-
tion between electric devices, their power usage states
and disposed positions. With reference to Fig. 21, a cor-
respondence table TBL-1 is identical with the corre-
spondence table TBL shown in Fig. 7 except that the A
to J in the column of electric devices is replaced with
types of electric devices such as refrigerator and electric
oven.
[0180] After the types of the respective electric devices
are identified in accordance with the flowchart shown in
Fig. 20, the correspondence table TBL-1 is stored into
the database 4.
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[0181] Fig. 22 is a flowchart for estimating the position-
al relation between the electric devices and the residents.
Once a series of operations has started, the estimation
means 6A detects the beginning of use of an electric
device based on the operational state of the electric de-
vice received from the detection means 5(Step S21).
[0182] Then, since the types of the respective electric
devices have been identified in accordance with the flow-
chart shown in Fig. 20, the estimation means 6A deter-
mines whether the electric device starting to operate has
a timer function or whether the electric device starting to
operate has a network control function based on the iden-
tified types of the electric devices (Step S22).
[0183] Then, if it is determined in Step S22 that the
electric device starting to operate has a timer function or
a network control function, the estimation means 6A de-
termines that the positional relation between the electric
device starting to operate and the residents is impossible
to determine (Step S23). If the electric device starting to
operate has a timer function or a network control function,
since the electric device can be activated by the timer
function or the network control function, it is unknown
whether a resident has activated the electric device.
Therefore, if it is determined in Step S22 that the electric
device starting to operate has a timer function or a net-
work control function, it is consequently determined that
the positional relation between the electric device starting
to operate and the residents is impossible to determine.
[0184] On the other hand, if it is determined in Step
S22 that the electric device starting to operate has neither
of a timer function nor a network control function, the
estimation means 6A further determines whether the
electric device starting to operate has a infrared remote-
control function based on the identified type of the electric
device (Step S24).
[0185] If it is determined in Step S24 that the electric
device starting to operate has no infrared remote-control
function, this means that the electric device was activated
by a resident, and therefore, the estimation means 6A
detects that there is a resident very close to the electric
device starting to operate (Step S25).
[0186] On the other hand, if it is determined in Step
S24 that the electric device starting to operate has an
infrared remote-control function, the estimation means
6A detects that a resident is within a distance which al-
lows for infrared remote-control, from the electric device
starting to operate (Step S26).
[0187] Then, after any of Step S23, Step S25 and Step
S26, the series of operations ends.
[0188] Note that the estimation means 6A determines
the functions of the respective electric devices by exe-
cuting Step S22 and Step S24.
[0189] Upon sensing the beginning of use of an electric
device based on the operational state of the electric de-
vice received from the detection means 5, the estimation
means 6A identifies the types of the respective electric
devices in accordance with the above-described flow-
chart shown in Fig. 20, and after that, estimates the func-

tions of the electric devices in accordance with the flow-
chart shown in Fig. 22, and based on the estimated func-
tions, estimates the positional relation between the re-
spective electric devices and the residents.
[0190] Upon estimating the types and functions of the
respective electric devices and the positional relation be-
tween the respective electric devices and the residents,
the estimation means 6A determines the number of res-
idents and their action by adding the estimated types and
functions of the electric devices and the positional rela-
tion between the electric devices and the residents to the
operational states of the respective electric devices and
their positional relation.
[0191] Fig. 23 illustrates another operational states of
electric devices. The estimation means 6A produces the
operational state of electric devices shown in Fig. 23 in
the same manner as that of the operational state shown
in Fig. 9. Arrows 61 to 64 respectively represent the op-
erational state of the electric devices A to D. Star symbols
65 to 67 represent time at which the electric device E
starts to operate.
[0192] If it is determined based on arrows 61 and 62
that the distance between the electric device A and the
electric device B exceeds the threshold Lth that is the
maximum distance of one person’s out stretched arms,
it is unlikely that a single person is involved with the be-
ginning of use of the electric device A and the electric
device B, and therefore, the estimation means 6A esti-
mates that there are two or more residents in the house
200.
[0193] Since it is determined based on arrows 63 and
64 that the distance between the electric device C and
the electric device D is shorter than the threshold Lth,
and therefore, the estimation means 6A estimates that
the positions of the electric device C and the electric de-
vice D are close. Then, since the electric device C and
the electric device D also have similar characteristics
based on the types estimated above and the association
(= weighting with a weight w) between the electric device
C and the electric device D is relatively strong, the esti-
mation means 6A estimates that it is likely that one single
person activated the electric device C and the electric
device D.
[0194] Further, the estimation means 6A estimates
that the electric device E is a mobile-type based on star
symbols 65 to 67. Then, since the estimation means 6A
has estimated that there is a person very close to the
electric device E in accordance with the flowchart shown
in Fig. 22, the estimation means 6A estimates that a res-
ident is moving along the broken line. That is to say, the
estimation means 6A estimates an action of people.
[0195] As described above, in Embodiment 2, the mas-
ter 1A detects the operational states of the respective
electric devices based on the power usage states thereof
received from the slaves 11A to 20A, estimates the types
of the respective electric devices based on the detected
operational states thereof, estimates the functions of the
respective electric devices based on the estimated types,
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and estimates the positional relation between the respec-
tive electric devices and the residents based on the es-
timated functions. Then, the master 1A estimates the
number of residents and their action based on the oper-
ational states, disposed positions and types of the re-
spective electric devices and the positional relation be-
tween the respective electric devices and the residents.
[0196] Therefore, the invention allows for estimation
of the number of residents and their action while protect-
ing their privacy. As a result, the residents can live life
without anxiety.
[0197] The control means 3A reads out the corre-
spondence table TBL-1 stored in the database 4 and cal-
culates the total power usage of the electric devices on
operation in the house 200. The control means 3A also
receives, from the estimation means 6A, a slave (some
of the slaves 11A to 20A) to which an electric device
whose operating state changes in steps or continuously
is connected.
[0198] If determines that the calculated total power us-
age is likely to exceed the allowable power usage in the
house 200, the control means 3A produces a control sig-
nal LMT for limiting, in steps or continuously, the power
used by the electric device whose operating state chang-
es in steps or continuously, and transmits, by wire or
wirelessly, the produced control signal LMT to the slave
(some of the slaves 11A to 20A) to which the electric
device whose operating state changes in steps or con-
tinuously is connected.
[0199] Assuming that the slave 11A has received the
control signal LMT, the continual control module 119 of
the slave 11A receives the control signal LMT from the
communication module 111, and based on the received
control signal LMT, limits, in steps or continuously, the
power flows across the wiring 116 from the sided of the
input outlet 114 to the side of the output outlet 115. In
this manner, the power quantity supplied to the electric
device 21 connected to the slave 11A decreases in steps
or continuously. Accordingly, the total power usage be-
comes less than the allowable power usage.
[0200] Therefore, the invention allows the residents in
the house 200 to live safe without anxiety.
[0201] Fig. 24 is a flowchart to explain the operations
of the master 1A shown in Fig. 14. With reference to Fig.
24, once a series of operations has started, the trans-
mission/reception means 2 of the master 1A receives the
power usage states and disposed positions of electric
devices disposed in the house (Step S31) and outputs
the received power usage states and disposed positions
to the control means 3A.
[0202] Based on the power usage states and the dis-
posed positions, the control means 3A produces, by the
methods described above, a correspondence table TBL
to store into the database 4. The detection means 5 reads
out the correspondence table TBL from the database 4,
and based on the power usage states in the read-out
correspondence table TBL, detects the operational state
of an actually operating electric device, and based on the

disposed positions in the correspondence table TBL, de-
tects the positional relation between the electric devices
on operation (Step S32). Then, the detection means 5
outputs the detected operational states and positional
relation to the estimation means 6A and the sensing
means 7.
[0203] After that, based on the operational states of
the electric devices received from the detection means
5, the estimation means 6A estimates the types of the
electric devices in accordance with the flowchart shown
in Fig. 20 (Step S33). Then, based on the estimated types
of the electric devices, the estimation means 6A esti-
mates the functions of the electric devices in accordance
with the flowchart shown in Fig. 20, and estimates the
positional relation between the residents and the electric
devices based on the estimated functions of the electric
devices (Step S34).
[0204] Then, based on the operational states, the po-
sitional relation and the types of the electric devices and
the positional relation between the resident and the elec-
tric devices, the estimation means 6A estimates the
number of residents and their action by using the meth-
ods described above (Step S35).
[0205] Then, the estimation means 6A outputs the es-
timated number and action of residents to the sensing
means 7 and the warning means 8.
[0206] After that, based on the operational states and
the positional relation of the electric devices and the es-
timated number of people, the sensing means 7 senses
an intruder in the house (Step 36), and outputs "Intruder
Detected" to the warning means 8.
[0207] Then, the warning means 8 displays the esti-
mated number of people and their action or "Intruder De-
tected", or sounds an alarm meaning "Intruder Detected"
(Step S37).
[0208] After that, if the total power usage is likely to
exceed the allowable power usage, the control means
3A transmits a control signal LMT to a slave to which an
electric device whose operating state changes in steps
or continuously is connected, and controls the slave so
that the power of the electric device whose operating
state changes in steps or continuously is limited in steps
or continuously (Step S38). Then, the series of opera-
tions ends.
[0209] As described above, according to Embodiment
2, the master 1A estimates the number of residents in
the house and thier action based on the operational
states, the positional relation, and the types of a plurality
of electric devices disposed in the house and the posi-
tional relation between the residents and the electric de-
vices.
[0210] Therefore, the invention allows for estimation
of the number of residents in the house and their action
while protecting their privacy. As a result, the residents
in the house can live life without anxiety.
[0211] In addition, according to Embodiment 2, if the
total power usage is likely to exceed the allowable power
usage, the master 1A limits, in steps or continuously, the
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power used by an electric device so that the total power
usage becomes less than the allowable power usage.
[0212] Therefore, the invention allows the residents in
the house to live safe without anxiety.

[Embodiment 3]

[0213] Fig. 25 is a schematic view illustrating the con-
figuration of a home network according to Embodiment
3. With reference to Fig. 25, a home network 100B ac-
cording to Embodiment 3 is identical with the home net-
work 100 shown in Fig. 1 except that the master 1 of the
home network 100 is replaced with a master 1B, and the
slaves 11 to 20 with slaves 11B to 20B.
[0214] Based on the power usage states and the dis-
posed positions of the electric devices 21 to 30 received
from the slaves 11B to 20B, the master 1B estimates the
number of residents in the house 200 by using the meth-
ods described above, and senses unusualness of a res-
ident in the house 200 by using the methods described
below.
[0215] Upon sensing unusualness of a resident in the
house 200, the master 1B transmits a control signal FLH
for blinking an electric device composed of a light to a
slave (some of the slaves 11B to 20B) provided corre-
sponding to the electric device composed of the light. In
this case, the light includes the desk light 259 in addition
to the ceiling lights 254, 257, 258, and 260 shown in Fig. 8.
[0216] For the rest, the master 1B functions the same
way as the master 1.
[0217] The slaves 11B to 20B are respectively provid-
ed corresponding to the electric devices 21 to 30. Among
the slaves 11B to 20B, a slave provided corresponding
to an electric device composed of the light blinks the elec-
tric device composed of the light upon reception of the
control signal FLH from the master 1B.
[0218] For the rest, the slaves 11B to 20B function the
same way as the slaves 11 to 20.
[0219] Fig. 26 is a schematic block diagram illustrating
the configuration of the master 1B shown in Fig. 25. With
reference to Fig. 26, the master 1B is identical with the
master 1 shown in Fig. 6 except that the control means
3, the detection means 5 and the sensing means 7 of
master 1 are respectively replaced with control means
3B, detection means 5B and sensing means 7B.
[0220] Note that in the master 1B, the database 4
stores a correspondence table between electric devices,
power usage states and disposed positions of a time pe-
riod between the present and the past (for example, one
month ago). The estimation means 6 outputs the esti-
mated number of residents to only the warning means 8.
[0221] Based on the power usage states in the corre-
spondence table read-out from the database, the detec-
tion means 5B detects the operational states of the re-
spective electric devisees 21 to 30 in a given period of
time between the present and the past (for example, one
week ago) and the operational states of the respective
electric devisees 21 to 30 at present. Then, based on the

operational states of the respective electric devisees 21
to 30 in the given period of time between the present and
the past, the detection means 5B detects an operational
state that represents a substantially fixed use pattern,
and determines the detected operational state as the op-
erational state of usual use. After that, the detection
means 5B outputs the operational state of usual use and
the operational states of the respective electric devisees
21 to 30 at present to the sensing means 7B.
[0222] For the rest, the detection means 5B functions
the same way as the detection means 5.
[0223] The sensing means 7B receives, from the de-
tection means 5B, the operational state of usual use and
the operational states of the respective electric devisees
21 to 30 at present. Then, based on the operational state
of usual use and the operational states at present, the
sensing means 7B senses unusualness of a resident in
the house.
[0224] More specifically, based on the operational
state of usual use and the operational states at present,
the sensing means 7B senses unusualness of a resident
in the house by sensing an electric device that is in op-
eration for a longer period of time at present than the
operating time of usual use (= a reference operating
time).
[0225] Upon sensing unusualness of a resident in the
house, the sensing means 7B produces a signal EMG
for indicating that unusualness of a resident in the house
was sensed ant outputs the produced unusualness sens-
ing signal EMG to the control means 3B and the warning
means 8.
[0226] Upon receiving the unusualness sensing signal
EMG from the sensing means 7B, the control means 3B
produces a control signal FLH for blinking an electric de-
vice (some of the electric devices 21 to 30) composed of
a light disposed in the house, and controls the transmis-
sion/reception means 2 so that the produced control sig-
nal FLH is transmitted to a slave (some of the slaves 11B
to 20B) provided corresponding to the electric device
composed of the light.
[0227] For the rest, the control means 3B functions the
same way as the control means 3.
[0228] Note that the transmission/reception means 2
transmits, in accordance with a control by the control
means 3B, the control signal FLH to the slaves 14B, 17B,
18B, 19B, and 20B (slaves that are disposed instead of
the slaves 14, 17, 18, 19, and 20 shown in Fig. 8) provided
corresponding to an electric device composed of the light.
[0229] The warning means 8 displays unusualness of
a resident in the house based on the unusualness sens-
ing signal EMG from the sensing means 7B.
[0230] Fig. 27 is a schematic block diagram illustrating
the configuration of the slave 11B shown in Fig. 25. With
reference to Fig. 27, the slave 11B is identical with the
slave 11 shown in Fig. 2 except that a blink module 120
is added to the slave 11.
[0231] The blink module 120 is disposed in the wiring
116. Upon receiving the control signal FLH from the com-
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munication module 111, the blink module 120 intermit-
tently supplies the power across the wiring 116 from the
side of the input outlet 114 to the side of the output outlet
115.
[0232] Note that each of the slaves 12B to 20B shown
in Fig. 25 have the same configuration as that of the slave
11B shown in Fig. 27.
[0233] Fig. 28 is a flowchart to explain the operations
of the home network 100B shown in Fig. 25.
[0234] With reference to Fig. 28, once a series of op-
erations has started, the master 1B estimates the number
of residents in the house 200 in accordance with the same
operations as those in Step S1 to Step S3 shown in Fig.
10 (Step S41 to Step S43).
[0235] After that, based on the operational states of
the seven electric devices A to C, E, F, H, and I, the
detection means 5B of the master 1B detects, by the
methods described above, the operational states of usual
use and the operational states at present of the seven
electric devices A to C, E, F, H, and I (Step S44). Then,
the detection means 5B of the master 1B outputs the
detected operational states of usual use and the opera-
tional states at present to the sensing means 7B.
[0236] The sensing means 7B of the master 1B re-
ceives, from the detection means 5B, the operational
states of usual use and the operational states at present,
and based on the received operational states of usual
use and operational states at present, senses, by the
methods described above, unusualness of a resident in
the house 200 (Step S45).
[0237] Then, the sensing means 7B of the master 1B
produces an unusualness sensing signal EMG to output
to the control means 3B and the warning means 8.
[0238] Upon receiving the unusualness sensing signal
EMG from the sensing means 7B, the control means 3B
of the master 1B produces a control signal FLH and con-
trols the transmission/reception means 2 so that the pro-
duced control signal FLH is transmitted to the slaves 14B,
17B, 18B, 19B, and 20B (slaves that are disposed instead
of the slaves 14, 17, 18, and 20 shown in Fig. 8) provided
corresponding to an electric device composed of a light.
[0239] Then, in accordance with a control by the control
means 3B, the transmission/reception means 2 of the
master 1B transmits the control signal FLH to the slaves
14B, 17B, 18B, 19B, and 20B provided corresponding to
the electric device composed of a light.
[0240] The communication module 111 of the slaves
14B, 17B, 18B, and 20B receives the control signal FLH
from the master 1B and outputs the received control sig-
nal FLH to the blink module 120.
[0241] Then, in response to the control signal FLH from
the communication module 111, the blink module 120 of
the slaves 14B, 17B, 18B, 19B, and 20B intermittently
supplies the power across the wiring 116 from the side
of the input outlet 114 to the side of the output outlet 115.
Then, the ceiling lights 254, 257, 258, and 260 and the
desk light 259(refer to Fig. 8) respectively disposed in
the living room 210, the Japanese-style room 220 and

the Western-style rooms 230 and 240 blink (Step S46).
[0242] After that, the warning means 8 displays the es-
timate number of residents or "unusualness of resident
detected" (Step S47). In this manner, the series of oper-
ations ends.
[0243] As described above, in Embodiment 3, unusu-
alness of a resident in the house 200 is sensed based
on the operational states of the respective electric devic-
es 21 to 30, and the ceiling lights 254, 257, 258, and 260
and the desk light 259 are blinked.
[0244] Therefore, another resident in the house 200
can immediately know that a resident is in unusual state
and help the resident. As a result, the residents in the
house 200 can live life without anxiety.
[0245] Note that in Embodiment 3, upon sensing unu-
sualness of a resident in the house 200, the master 1B
may transmits, over a wireless communication, a "mes-
sage for notifying that unusualness of a resident was de-
tected" to a cell-phone of a family member, of the resident
in the house 200, who is out of the house or stays away,
in addition to transmission of a control signal FLH to a
slave provided corresponding to the electric device com-
posed of a light.
[0246] In this case, an address of the cell-phone of a
family member, of a resident in the house 200, who is
out of the house or stays away has been registered pre-
liminarily, and upon receiving the unusualness sensing
signal EMG from the sensing means 7B, the control
means 3B of the master 1B controls the transmission/re-
ception means 2 so that a control signal FLH is transmit-
ted to the slave provided corresponding the electric de-
vice composed of a light, produces electronic mail includ-
ing the address of the cell-phone of the family member,
of a resident in the house 200, who is out of the house
or stays away and a message indicating that unusual-
ness of a resident was detected, and controls the trans-
mission/reception means 2 so that the produced elec-
tronic mail is transmitted.
[0247] In this manner, a family member, of a resident
in the house 200, who is out of the house or stays away
can also find out unusualness of a resident.
[0248] It is described in the above that the sensing
means 7B senses unusualness of a resident when the
operating time at present is longer than the operating
time of usual use, however, the invention is not limited
to that: The sensing means 7B may be arranged so as
to sense unusualness of a resident when the operating
time at present is shorter than the operating time of usual
use, and in general, the sensing means 7B senses unu-
sualness of a resident when the operating time at present
is different from the operating time of usual use.
[0249] That is because if the operating time at present
is shorter than the operating time of usual use, a resident
may have become ill while using an electric device and
turned off the electric device, and therefore, unusualness
of the resident could be sensed by sensing that the op-
erating time at present is shorter than that of usual use.
[0250] Further, it is described in the above that upon
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sensing unusualness of a resident, the master 1B pro-
duces a control signal FLH for blinking all of the lights
(the ceiling lights 254, 257, 258, and 260, and the desk
light 259) in the house to output to the slaves 14B, 17B,
18B, 19B, and 20B provided corresponding to a light (the
ceiling lights 254, 257, 258, and 260, and the desk light
259), however, the invention is not limited to that: The
master 1B may, upon sensing unusualness of a resident,
produce a control signal FLH for blinking some lights (the
ceiling lights 254, 257, 258, and 260, and the desk light
259) in the house 200 and output to some of the slaves
14B, 17B, 18B, 19B, and 20B provided corresponding to
some lights (the ceiling lights 254, 257, 258, and 260,
and the desk light 259).
[0251] For example, in order to blink the ceiling lights
254 and 257 and the desk light 259 among the ceiling
lights 254, 257, 258, and 260, and the desk light 259, the
master 1B outputs’a control signal FLH to the slaves 14B,
17B and 19B. Then, in response to the control signal
FLH, the slaves 14B, 17B and 19B respectively blink the
ceiling lights 254 and 257 and the desk light 259.
[0252] Therefore, in the present invention, the master
1B produces in general a control signal FLH for blinking
at least some lights (the ceiling lights 254, 257, 258, and
260, and the desk light 259) in the house 200 and outputs
to at least some of the slaves 14B, 17B, 18B, 19B, and
20B provided corresponding to a light (the ceiling lights
254, 257, 258, and 260, and the desk light 259). Then,
in response to the control signal FLH, at least some of
the slaves 14B, 17B, 18B, 19B, and 20B blink a corre-
sponding light (the ceiling lights 254, 257, 258, and 260
and/or the desk light 259).
[0253] Note that the master 1B may transmits a "mes-
sage indicating that unusualness of a resident was de-
tected" to any terminal, not only to a cell-phone, of a family
member of a resident in the house 200 who is out of the
house or stays away as long as the terminal is capable
of receiving electronic mail.
[0254] Further, in Embodiment 3, the transmission/re-
ception means 2 and the control means 3B of the master
1B constitute transmission means.
[0255] The rest is the same as Embodiment 1.

[Embodiment 4]

[0256] Fig. 29 is a schematic view of the configuration
of a home network according to Embodiment 4. With ref-
erence to Fig. 29, a home network 300 according to Em-
bodiment 4 is identical with the home network 100A
shown in Fig. 14 except that an electricity generating de-
vice 320, a power control device 330, a electricity storage
device 340, and an electric vehicle 350 are added to the
home network 100A.
[0257] The slaves 11A to 20A are connected to a power
system 310 in the house 200. The power control device
330 is electrically connected to the electricity generating
device 320, the electricity storage device 340, the electric
vehicle 350, and the power system 310. The power con-

trol device 330 is capable of communicating with the mas-
ter 1A by wire or wirelessly.
[0258] The electricity generating device 320 is com-
posed of a solar cell or a fuel battery, generates electric-
ity, and supplies the generated electricity to the power
control device 330.
[0259] The power control device 330 receives, from
the master 1A, the types of the electric devices 21 to 30
respectively connected to the slaves 11A to 20A.
[0260] Upon receiving the generated power from the
electricity generating device 320, the power control de-
vice 330 supplies the received generated power to the
power system 310. Then, if the total of the power supplied
from a power company to the power system 310 and the
power receives from the electricity generating device 320
exceeds the power consumption of the electric devices
21 to 30, the power control device 330 stores the surplus
power in the electricity storage device 340.
[0261] Further, in case of power outage, the power
control device 330 detects an electric device (for exam-
ple, a refrigerator) that is vital to sustain the lives of the
residents in the house 200 based on the types of the
electric devices 21 to 30 and supplies, through the power
system 310, the power stored in the electricity storage
device 340 to a slave to which the detected electric device
is connected.
[0262] Further, the power control device 330 supplies
the power stored in the electricity storage device 340 to
the electric vehicle 350.
[0263] As described above, the home network 300 ac-
cording to Embodiment 3 estimates the number of resi-
dents in the house 200 and their action and generates
electric energy that is clean and environment-friendly to
supply to the power system 310 in the house 200. In
addition, the home network 300 controls the balance of
power consumption in the house 200, stores surplus
power in the electricity storage device 340, and supplies
the power stored in the electricity storage device 340 to
the electric vehicle 350. In case of power outage, the
home network 300 also maintains operations of an elec-
tric device that is vital to sustain the lives of the residents.
[0264] Therefore, the invention allows the residents to
live a safe and eco-friendly life without anxiety.
[0265] Fig. 30 is a schematic view of the home network
300 shown in Fig. 29 applied to the house 200. With ref-
erence to Fig. 30, the electricity generating device 320
is composed of a solar cell and is disposed on the roof
of the house 200. The power control device 330 is dis-
posed in the Western-style room 240 as well as the mas-
ter 1A.
[0266] The application of the home network 300 allows
the residents in the house 200 to live a comfortable eco-
friendly life.
[0267] Fig. 31 is a flowchart to explain the operations
of the home network 300 shown in Fig. 29. Once a series
of operations has started, the master 1A of the home
network 300 estimates the number of residents in the
house and their action in accordance with the flowchart

35 36 



EP 2 161 694 B9

21

5

10

15

20

25

30

35

40

45

50

55

shown in Fig. 24, senses an intruder, and controls the
total power usage so that it does not exceed the allowable
power usage (Step S51).
[0268] The electricity generating device 320 generates
electricity, and the power control device 330 supplies the
power generated by the electricity generating device 320
to the power system 310 in the house (Step S52).
[0269] After that, the power control device 330 deter-
mines whether there is any surplus power by determining
whether the sum of the power from the power company
and the generated power is larger than the power con-
sumption of the electric devices 21 to 30 in the house
200 (Step S53). Then, if it is determined that there is
surplus power, the power control device 330 stores the
surplus power into the electricity storage device 340
(Step S54).
[0270] Subsequently, the power control device 330 de-
termines whether there is any power outage (Step S55),
and if there is, supplies power from the electricity storage
device 340 to an electric device vital to suspend the lives
of the residents (Step S56).
[0271] On the other hand, if there is no power outage,
the power control device 330 supplies power from the
electricity storage device 340 to the electric vehicle 350
(Step S57). Then, the series of operations ends.
[0272] Note that the home network 300 may comprise
a hybrid vehicle instead of the electric vehicle 350, and
in general, the home network 300 only have to comprise
a vehicle that runs on electric energy.
[0273] The electricity generating device 320, the elec-
tricity storage device 340 and the electric vehicle 350 are
described separately in the above, however, the inven-
tion is not limited to that: The electricity generating device
320 and/or the electricity storage device 340 may be
mounted to the electric vehicle 350.
[0274] Fig. 32 is a conceptual diagram of an area net-
work using the home network 300 shown in Fig. 29. With
reference to Fig. 32, an area network 400 comprises
home networks 401 to 40i (i is an integer equal to or larger
than 2) and a power control device 410.
[0275] Each of the home networks 401 to 40i is com-
posed of the home network 300 shown in Fig. 29. The
power control device 410 is connected to the power con-
trol device 330 of the home networks 401 to 40i with a
wiring 420.
[0276] The power control device 410 controls the pow-
er exchange between the home networks 401 to 40i. If
there is surplus power in a house where the home net-
work 401 is disposed and there is a power shortage in
another house where the home network 40i is disposed,
the power control device 410 requires the power control
device 330 of the home network 401 to transmit the power
stored in the electricity storage device 340 to the power
control device 410 through the wiring 420.
[0277] In response to the request from the power con-
trol device 410, the power control device 330 of the home
network 401 transmits the power stored in the electricity
storage device 340 to the power control device 410

through the wiring 420. The power control device 410
supplies the power transmitted from the home network
401 to the power control device 330 of the home network
40i.
[0278] The power control device 330 of the home net-
work 40i supplies the power from the power control de-
vice 410 to the power system 310 in the house. In this
manner, it is possible to supply surplus power generated
in the home network 401 to the home network 40i suffer-
ing from a power shortage. That is to say, the power
balance in the area is adjusted. As a result, the residents
in the area can live a safe and eco-friendly life without
anxiety.
[0279] Fig. 33 illustrates an application example of the
area network 400 shown in Fig. 32. With reference to Fig.
33, the home networks 401 to 40i are disposed in houses
201 to 20i, respectively. Then, the power control device
410 is connected to the power control device 330 of the
home networks 401 to 40i with the wiring 420.
[0280] The power control device 410 controls the pow-
er exchange between the home networks 401 to 40i and
adjusts the power balance in the area constituted by the
houses 201 to 20i. In this manner, the residents in the
area can live a safe and eco-friendly life without anxiety.
[0281] [Embodiment 5] Fig. 34 is a schematic view il-
lustrating the configuration of a home network according
to Embodiment 5. With reference to Fig. 34, a home net-
work 500 according to Embodiment 5 is identical with the
home network 100 shown in Fig. 1 except that a user
terminal 510, an electricity storage device 520, a data-
base 530, and a power system 540 are added to the
home network 100.
[0282] The user terminal 510 is connected to the da-
tabase 530 over a network. The user terminal 510 re-
ceives, in advance, power outage information over the
network. The power outage information includes a be-
ginning time of the power outage and a duration time
thereof.
[0283] Upon receiving the power outage information,
the user terminal 510 transmits the received power out-
age information to the electricity storage device 520.
[0284] The user terminal 510 also receives, from the
electricity storage device 520, information on an electric
device (some of the electric devices 21 to 30) connected
to the electricity storage device 520 and, based on the
received information on the electric device, displays the
supply state of the power to the electric device connected
to the electricity storage device 520.
[0285] Further, upon being notified by the electricity
storage device 520 that the running state of the electricity
storage device 520 has changed, the user terminal 510
displays the fact that the running state of the electricity
storage device 520 has changed.
[0286] Further, if the electricity storage device 520 is
carrying out a prioritized control of the power supply
based on the residual power in the electricity storage
device 520, the user terminal 510 displays so.
[0287] The electricity storage device 520 is connected
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to the database 530 through the network and stores the
power generated by an electricity generating device (not
shown). The electricity storage device 520 also outputs
information on an electric device that is connected to the
electricity storage device 520 itself to the user terminal
510.
[0288] Further, the electricity storage device 520 re-
ceives the power outage information from the user ter-
minal 510 and a correspondence table between the pow-
er usage states and the types of respective electric de-
vices from database 530. The electricity storage device
520 obtains an order of priority with respect to the use of
the respective electric devices 21 to 30, and when the
time at which a power outage is begun approaches, cal-
culates the remaining power. After that, the electricity
storage device 520 determines whether the power supply
to an electric device of a low priority should be maintained
based on the order of priority with respect to the use of
the respective electric devices 21 to 30, the remaining
power and the power usage state of the electric device
connected to the electricity storage device 520 itself.
[0289] Then, if it is determined that the power supply
to the electric device of a low priority is to be maintained,
the electricity storage device 520 supplies the power to
all of the electric devices connected to the electricity stor-
age device 520 itself after the beginning of the power
outage.
[0290] If it is determined that the power supply to the
electric device of a low priority should not be maintained,
the electricity storage device 520 maintains the power
supply (supplies 100 percent of the power) to an electric
device with a high priority and limits (for example, to 90
percent of the power) the power supply to the electric
device with a low priority after the beginning of the power
outage.
[0291] When the electricity storage device 520 is con-
trolling the power supply to the electric devices with an
order of priority, the electricity storage device 520 out-
puts, to the user terminal 510, a message indicating that
the control is being carried out in accordance with an
order of priority.
[0292] Further, when the electric devices connected to
the electricity storage device 520 has changed during
the time period of a power outage, the electricity storage
device 520 re-calculates the power consumption of the
electric devices connected to itself and the power stored
based on the power usage states received from the da-
tabase 530, and based on the re-calculated power con-
sumption and power, controls the power in case of power
outage by the methods described above.
[0293] The database 530 stores the power usage
states of the respective types of electric devices and the
types of respective electric devices, by associating them
with each other.
[0294] The power system 540 is connected to the elec-
tricity storage device 520 and an electric device, among
the electric devices 21 to 30, which needs to be operated
during the time period of a power outage. In this case,

the power system 540 connects the electric device that
needs to be operated during the time period of a power
outage and the electricity storage device 520 with sepa-
rate wirings.
[0295] Fig. 35 is a perspective view illustrating the con-
figuration of the electricity storage device 520 shown in
Fig. 34. With reference to Fig. 35, the electricity storage
device 520 includes a power control device 521, outlets
531 to 534, and an electricity storage unit 535.
[0296] The power control device 521 receives power
outage information from the user terminal 510 and a cor-
respondence table PST between the power usage states
of the respective types of electric devices and the types
of electric devices from the database 530. The power
control device 521 also monitors the power supply from
the electricity storage unit 535 to the respective outlets
531 to 534 and obtains the power usage states of electric
devices respectively connected to the outlets 531 to 534
by measuring time change in the power supplied through
the outlets 531 to 534.
[0297] Then, the power control device 521 compares
the measured power usage states of the electric devices
and the power usage states of the respective types of
electric devices received from the database 530 and de-
tects a power usage state that matches the measured
power usage states from the power usage states of the
respective types of electric devices. Then, the power con-
trol device 521 detects a type corresponding to the de-
tected power usage state with reference to the corre-
spondence table PST.
[0298] The power control device 521 carries out this
process with respect to the respective outlets 531 to 535.
The power control device 521 holds an order of priority
with respect to the use of the respective electric devices
21 to 30 and produces information on an electric device
= [outlet/type of electric device/level of priority/control
method] by associating the outlets, types of electric de-
vices, the order of priority with respect to the use of elec-
tric devices, and control method of electric devices with
each other, and transmits the produced information on
an electric device = [outlet/type of electric device/level of
priority/control method]to the user terminal 510. Note that
the method of controlling an electric devices depends on
whether the power supply to the electric device is limited,
and if not limited, the method includes 100 percent, and
if limited, includes the limited power.
[0299] When the time at which the power outage is
begun approaches, the power control device 521 calcu-
lates the remaining power stored in the electricity storage
unit 535. After that, the power control device 521 deter-
mines whether the power supply to an electric device
with a low priority should be maintained based on an
order of priority with respect to the use of the respective
electric devices 21 to 30, the remaining power and the
power usage states of electric devices connected to the
respective outlets 531 to 535.
[0300] Then, if it is determined that the power supply
to the electric device with a low priority is to be main-
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tained, the power control device 521 supplies the power
to all of the electric devices connected to the outlets 531
to 535 after the beginning of the power outage.
[0301] If it is determined that the power supply to the
electric device with a low priority should not be main-
tained, the power control device 521 maintains the power
supply (supplies 100 percent of the power) to an electric
device with a high priority and limits (for example, to 90
percent of the power) the power supply to the electric
device with a low priority after the beginning of the power
outage.
[0302] When the power control device 521 is control-
ling the power supply to electric devices with an order of
priority, the power control device 521 outputs, to the user
terminal 510, a message indicating that the control is
being carried out with an order of priority.
[0303] Further, when an electric device connected to
the electricity storage device 520 is changed during the
time period of a power outage, the power control device
521 re-calculates the power consumption of the electric
devices connected to the outlets 531 to 534 and the re-
maining power in the electricity storage unit 535 based
on the power usage states received from the database
530, and based on the re-calculated power consumption
and power, controls the power in case of power outage
by the methods described above.
[0304] Note that whether an electric device has a high
priority or a low priority with respect to the use is deter-
mined using the third priority, for example, as a reference
value and determining whether the electric device’s pri-
ority is higher than the reference value.
[0305] Fig. 36 illustrates information displayed by the
user terminal 510 if there is no power outage. Fig. 37
illustrates information displayed by the user terminal 510
in case of power outage.
[0306] The user terminal 510 receives information on
an electric device = [outlet /type of electric device/level
of priority/control method] from the power control device
521 of the electricity storage device 520, and based on
the received information on an electric device = [out-
let/type of electric device/level of priority/control method],
displays the information on an electric device shown in
Fig. 36 as information on an electric device in case of no
power outage.
[0307] In this case, there is no power outage, and
therefore, 100 percent of the power is supplied to the
respective electric devices (a hair dryer, a lamp, a heater,
and a TV) regardless of the level of priority of the electric
devices.
[0308] The user terminal 510 receives information on
an electric device = [outlet/type of electric device/level of
priority/control method] from the power control device
521 of the electricity storage device 520, and based on
the received information on an electric device = [out-
let/type of electric device/level of priority/control method],
displays the information on an electric device shown in
Fig. 37 as information on an electric device in case of
power outage.

[0309] In this case, 100 percent of the power is supplied
to the lamp and the heater with a priority higher than the
reference value, and 90 percent and 80 percent of the
power to the TV and the hair dryer with a priority lower
than the reference value.
[0310] In case of power outage, the lamp is necessary
to provide a light in the house 200 and therefore has the
highest priority, and the heater is necessary to avoid the
cold and therefore has the second priority. The TV is
necessary to obtain information etc. with respect to the
power restoration, however, it is not an essential electric
device in case of power outage and therefore has the
third priority that is equal to or lower than the reference
value. Further, use of the hair dryer is not necessary in
case of power outage and therefore the hair dryer has
the fourth priority that is lower than the reference value.
[0311] The power stored in the electricity storage unit
535 is less than the total power consumption of all of the
electric devices, that is to say, the hair dryer, the lamp,
the heater, and the TV, and therefore, the power supplied
to the hair dryer and the TV is limited according to the
order of priority of the hair dryer, the lamp, the heater,
and the TV.
[0312] In this manner, it is possible to keep using an
electric device that is necessary in case of power outage,
and the residents in the house 200 can live life without
anxiety even in case of power outage.
[0313] Fig. 38 is a flowchart to explain the operations
of the home network 500 shown in Fig. 34.
[0314] With reference to Fig. 38, once a series of op-
erations has started, the master 1 estimates the number
of residents in the house 200 in accordance with the op-
erations of Step S1 to Step S3 shown in Fig. 10 (Step
S61 to Step S63). Then, the master 1 displays the esti-
mated number (Step S64).
[0315] After that, the power control device 521 of the
electricity storage device 520 receives the power outage
information from the user terminal 510, and if the time at
which the power outage is begun in the received power
outage information approaches, calculates the power re-
maining in the electricity storage unit 535 and the power
consumption of an electric device connected to the out-
lets 531 to 534.
[0316] Then, the power control device 521 of the elec-
tricity storage device 520 determines whether the power
remaining in the electricity storage unit 535 is equal to or
larger than the power consumption of the electric device
connected to the outlets 531 to 534 (Step S65).
[0317] If it is determined in Step S65 that the power
remaining in the electricity storage unit 535 is equal to or
larger than the power consumption of the electric device
and then the power outage begins (Step S66), the power
control device 521 of the electricity storage device 520
supplies 100 percent of the power to all of the seven
electric devices A to C, E, F, H, and I from the electricity
storage unit 535 (Step S67).
[0318] On the other hand, if it is determined in Step
S65 that the power remaining in the electricity storage
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unit 535 is less than the power consumption of the electric
device and then the power outage begins (Step S68),
the power control device 521 of the electricity storage
device 520 supplies 100 percent of the power to the elec-
tric device with a level of priority higher than the reference
value from the electricity storage unit 535, and limited
power to the electric device with a level of priority that is
equal to or lower than the reference value (Step S69).
[0319] Then, after Step S67 or Step S69, based on the
information on the electric devices received from the
electricity storage device 520, the user terminal 510 dis-
plays power control information (Step S70). In this man-
ner, the series of operations ends.
[0320] As described above, by obtaining power outage
information preliminarily, it is possible to supply power,
with no limitation, to an electric devices (an electric device
with a higher priority than the reference value) necessary
to use in case of power outage, even if the power stored
in the electricity storage device 520 is less than the power
consumption of the electric devices.
[0321] Therefore, the invention allows the residents to
secure use of electric devices necessary in case of power
outage and therefore live without anxiety.
[0322] The rest is the same as Embodiment 1.
[0323] Note that in the present invention, a computer
carries out estimation of the number of residents and
their action, sensing of unusualness of a resident, and
power control in a house and an area. Fig. 39 is a sche-
matic view of the configuration of a computer. With ref-
erence to Fig. 39, the computer 600 comprises a CPU
(Central Processing Unit) 601, a ROM(Read Only Mem-
ory) 602, a RAM (Random Access Memory) 603, a CRT
604, a speaker 605, a database 606, and a bus BS.
[0324] The CPU 601, the ROM 602, the RAM 603, the
CRT 604, the speaker 605, and the database 606 are
connected to each other with the bus BS.
[0325] The ROM 602 stores a program including the
flowchart shown in Fig. 10, a program including the flow-
charts shown in Figs. 20, 22 and 24, a program including
the flowchart shown in Fig. 28, a program including the
flowchart shown in Fig. 31, a program including the flow-
chart shown in Fig. 38, a classification table CLAS, a
correspondence table TYCH, and an association table
RLT. The RAM 603 functions as a work memory.
[0326] The CPU 601 reads out and executes the re-
spective programs stored in the ROM 602, estimates the
number of residents and their action, senses unusual-
ness of a resident, senses an intruder, and adjusts the
power balance in the house. The CPU 601 stores the
estimated number of residents and their action in the da-
tabase 606 and displays on the CRT 604, and if senses
an intruder, displays "intruder detected" on the CRT 604
or sounds an alarm using the speaker 605. If senses
unusualness of a resident, the CPU 601 blinks a light in
the house 200 and displays "unusualness of a resident
detected" on the CRT 604.
[0327] As described above, the ROM 602 stores a pro-
gram that is read-out and executed by the CPU 601, and

therefore, constitutes a recording medium that is com-
puter (CPU) readable.
[0328] Figs. 40 and 41 illustrate other configurations
of the slave. It is described in the above that the config-
uration of the slaves 11 to 20, 11A to 20A, and 11B to
20B is as illustrated in Fig. 3, however, with the invention,
the slaves 11 to 20, 11A to 20A, and 11B to 20B may
include slaves 70 and 80 shown in Figs. 40 and 41. With
reference to Fig. 40, the slave 70 includes an IC tag read-
er unit 113, one input outlet 114, and three output outlets
115. The IC tag reader unit 113 is disposed in either of
a main body unit 71 or the input outlet 114 of the slave 70.
[0329] With reference to Fig. 41, the slave 80 compris-
es a main body unit 81 and an output outlet 82. The output
outlet 82 is connected to the main body unit 81 with a
lead wire. The main body unit 81 is disposed inside the
wall 40, and the output outlet 82 is disposed in the wall 40.
[0330] The main body unit 81 also has a position mem-
ory unit 83, and the position memory unit 83 stores infor-
mation on the position where the slave 80 is disposed
and is connected to the position determination module
112. The main body unit 81 receives power from a power
system in the house 200. Note that in the slave 80, the
position memory unit 83 and the position determination
module 112 may be unified.
[0331] As described above, the slaves 11 to 20, 11A
to 20A, and 11B to 20B may be of a wide variety of con-
figurations and in general, the slaves 11 to 20, 11A to
20A, and 11B to 20B only have to make their disposed
position understood.
[0332] Note that it is described in the above that the
position of an outlet (= the position of the electric devices
21 to 30) is detected by the IC tag reader 113, however,
the invention is not limited to that: The masters 1, 1A and
1B of the home networks 100, 100A, 100B, 300, 401 to
40i, and 500 only have to know, in some way, the position
of an outlet (= the position of the electric devices 21 to
30) disposed in the house.
[0333] Further, in the present invention, the slaves 11
to 20, or the slaves 11A to 20A, or the slaves 11B to 20B
constitute n (n is 2 or a larger integer) modules, and the
electric devices 20 to 30 constitute n electric devices.
[0334] Further, among the electric devices 20 to 30,
actually operating ones constitute m (m is an integer that
satisfies 2 ≤ m ≤ n) electric devices.
[0335] Further, among the electric devices 20 to 30,
ones having the operating state that changes in steps or
continuously constitute j (j is an integer that satisfies j ≤
m) electric devices.
[0336] Further, among the electric devices 20 to 30,
ones necessary to sustain the lives of the residents con-
stitute k (k is an integer that satisfies k ≤ n) electric de-
vices.
[0337] Further, the transmission/reception means 2
and the control means 3B constitute transmission means.
[0338] The embodiments as have been described here
are mere examples and should not be interpreted as re-
strictive. The scope of the present invention is deter-
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mined by each of the claims, not by the written description
of the embodiments, and embraces modifications within
the meaning of the languages in the claims.

INDUSTRIAL APPLICABILITY

[0339] The invention is applied to a home network
where the number of residents in the house is estimated
while protecting their privacy. The invention is also ap-
plied to a home network where actions of the residents
in the house is estimated while protecting their privacy.
Further, the invention is applied to a home network where
the residents in the house can live safe without anxiety.
Further, the invention is applied to an area network where
the residents in the area can live a safe and eco-friendly
life without anxiety. Further, the invention is applied to a
program for causing a computer to execute an operation
in a home network. Further, the invention is applied to a
computer-readable recording medium that stores a pro-
gram for causing a computer to execute an operation in
a home network.

Claims

1. A home network comprising:

n electric devices (21 to 30) disposed in a house,
where n is 2 or a larger integer;
n modules (11 to 20, 11A to 20A) being provided
corresponding to the n electric devices (21 to
30), each supplying power to the corresponding
electric devices from an outlet and detecting
power usage states of the corresponding elec-
tric devices;
detection means (5) detecting operational states
of actually operating m electric devices based
on n power usage states transmitted from the n
modules (11 to 20, 11A to 20A), where m is an
integer that satisfies 2 ≤ m ≤ n; and
characterized in that

the n modules (11 to 20, 11A to 20A) are
adapted to detect disposed positions of the
corresponding electric devices;
the detection means (5) are adapted to de-
tect a positional relation between the m
electric devices based on the n disposed
positions transmitted from the n modules
(11 to 20, 11A to 20A);
the home network further comprises esti-
mation means (6, 6A) estimating the
number of residents in the house by deter-
mining achievability of operational states of
the m electric devices based on the detect-
ed positional relation and operational states
of the m electric devices, the estimation
means (6, 6A) being adapted to output the

number of residents to at least one of the
following:

sensing means (7) adapted to sense an
intruder in the house; and
warning means (8) adapted to warn the
residents of sensing of an intruder;

wherein the home network further comprises:

the sensing means (7) sensing an intruder in the
house by determining achievability of operation-
al states of the m electric devices with respect
to the estimated number of residents and the
detected positional relation and operational
states of the m electric devices; and
the warning means (8) warning the residents of
sensing of an intruder if the sensing means (7)
senses the intruder.

2. The home network according to claim 1 further com-
prising:

sensing means (7B) sensing unusualness of the
resident if it is detected, based on the detected
operational states of the m electric devices, that
at least one operating time of the m electric de-
vices is different from a reference operating
time; and
control means (3B) outputting, upon sensing of
unusualness of the resident, a control signal
(FLH) for blinking among the n electric devices
(21 to 30) at least some electric devices com-
posed of a light (254, 257, 258, 259, 260) to at
least some of modules (14B, 17B, 18B, 19B,
20B) provided corresponding to the electric de-
vices composed of the light (254, 257, 258, 259,
260), wherein
at least some of the modules (14B, 17B, 18B,
19B, 20B) provided corresponding to the electric
devices composed of the light (254, 257, 258,
259, 260) blink at least some of the electric de-
vices composed of the light (254, 257, 258, 259,
260) in response to the control signal (FLH).

3. The home network according to claim 2 further com-
prising:

transmission means (2, 3B) transmitting, upon
sensing of unusualness of the resident, an un-
usualness message indicating that unusualness
of the resident was detected to a terminal of a
family member of the resident.

4. The home network according to claim 1 wherein
the estimation means (6, 6A) estimates types of the
respective m electric devices based on a classifica-
tion table (CLAS) of the n electric devices (21 to 30)
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with respect to characteristics of the n electric devic-
es (21 to 30) and m operational states of the m elec-
tric devices, estimates functions of the respective m
electric devices based on the estimated m types, es-
timates a positional relation between the residents
and the m electric devices based on the estimated
m functions, and estimates the number of residents
in the house and their action by adding the estimated
positional relation to a positional relation and oper-
ational states of the m electric devices.

5. The home network according to claim 4 further com-
prising:

control means (3A) calculating the total power
usage in the house based on n power usage
states transmitted from the n modules (11 to 20,
11A to 20A), and upon the calculated total power
usage becomes to be equal to or larger than a
threshold, producing a control signal (LMT) for
controlling power used by among the m electric
devices j electric devices whose operating state
changes in steps or continuously so that the total
power usage is smaller than the threshold to out-
put to j modules provided corresponding to the
j electric devices, where j is a positive integer
that satisfies j ≤ m; wherein
in response to receiving of the control signal
(LMT), each of the j modules limits, in steps or
continuously, power supplied to a correspond-
ing electric device.

6. The home network according to claim 1 further com-
prising:

an electricity generating device (320) disposed
in the house;
an electricity storage device (340) storing pow-
er; and
a power control device (330) controlling the pow-
er balance in the house; wherein

when the sum of power generated by the electricity
generating device (320) and power from a power
company exceeds the total power usage of the n
electric devices (21 to 30), the power control device
(330) stores the surplus power into the electricity
storage device (340).

7. The home network according to claim 6 wherein
in case of power outage, the power control device
(330) controls k modules provided corresponding to
k electric devices necessary to sustain the lives of
the residents so that power stored in the electricity
storage device (340) is supplied to the k electric de-
vices, where k is a positive integer that satisfies k ≤
n; wherein in response to a control by the power con-
trol device (330), each of the k modules supplies

power to a corresponding electric device from the
outlet.

8. The home network according to claim 6 wherein
the power control device (330) supplies power stored
in the electricity storage device (340) to a vehicle
(350) that runs on electric energy.

9. The home network according to claim 1 further com-
prising:

an electricity storage device (535) storing pow-
er; and
a power control device (521) preliminarily hold-
ing power outage information and controlling the
power balance in the house; wherein

upon sensing the beginning time of a power outage
based on the power outage information, the power
control device (521) supplies among the m electric
devices an electric device with a usage priority higher
than a reference value with power to maintain oper-
ation thereof from the electricity storage device
(535), determines necessity of power supply to an
electric device with a usage priority equal to or lower
than the reference value from the electricity storage
device (535) based on power stored in the electricity
storage device (535) and the power usage states,
and in response to the determination result, limits or
maintains power supply to the electric device with a
usage priority equal to or lower than the reference
value from the electricity storage device (535).

10. The home network according to claim 9 wherein
if the number of the m electric devices increases or
decreases during the power outage, the power con-
trol device (521) re-calculates power stored in the
electricity storage device (535) and the power con-
sumption of electric devices connected to the elec-
tricity storage device (535), and using the re-calcu-
lated power and power consumption, controls power
supply from the electricity storage device (535) to
the electric device with the usage priority higher than
a reference value and the electric device with the
usage priority equal to or lower than the reference
value.

11. An area network comprising:

a plurality of home networks (401 to 40i) dis-
posed in a plurality of houses; and
a power control device (410) carrying out power
exchange between the plurality of home net-
works (401 to 40i); wherein

each of the plurality of home networks (401 to 40i)
is a home network in accordance with claim 1 and
further
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includes:

an electricity generating device (320) disposed
in the house;
an electricity storage device (340) storing pow-
er; and
a power control device (330) controlling the pow-
er balance in the house,

wherein
if the sum of power generated by the electricity gen-
erating device (320) and power from a power com-
pany exceeds the total power usage of the n electric
devices (21 to 30), the power control device (330)
stores the surplus power into the electricity storage
device (340); wherein
the power control device (410) supplies power stored
in the electricity storage device (340) of a house hav-
ing surplus power to the electricity storage device
(340) of another house suffering from a power short-
age.

12. A program for causing a computer to execute:

a first step of reception means (501) receiving
n power usage states and n disposed positions
of n electric devices (21 to 30) disposed in a
house, where n is 2 or a larger integer;
a second step of detection means (501) detect-
ing operational states of actually operating m
electric devices based on the received n power
usage states and detects a positional relation
between the m electric devices based on the
received n disposed positions, where m is an
integer that satisfies 2 ≤ m ≤ n; and
a third step of estimation means (501) estimating
the number of residents in the house by deter-
mining achievability of operational states of the
m electric devices based on the detected posi-
tional relation and operational states of the m
electric devices, and outputting the number of
residents to at least one of the following:

sensing means (7) adapted to sense an in-
truder in the house; and
warning means (8) adapted to warn the res-
idents of sensing of an intruder,

wherein the program causes the computer to further
execute:

a fourth step of the sensing means (501) sensing
an intruder in the house by determining achiev-
ability of operational states of the m electric de-
vices with respect to the estimated number of
residents and the detected positional relation
and operational states of the m electric devices;
and

a fifth step of, if an intruder is sensed by the
sensing means (501), the warning means (504,
505) warning the resident of sensing of the in-
truder.

13. The program according to claim 12 wherein:

the third step includes:

a first sub-step of the estimation means
(501) estimating types of the respective m
electric devices based on a classification ta-
ble (CLAS) of the n electric devices (21 to
30) with respect to characteristics of the n
electric devices and m power usage states
of the m electric devices;
a second sub-step of the estimation means
(501) estimating functions of the respective
m electric devices based on the estimated
m types;
a third sub-step of the estimation means
(501) estimating a positional relation be-
tween the residents and the m electric de-
vices based on the estimated m functions;
and
a fourth step of the estimation means (501)
estimating the number of residents in the
house and their action by adding the esti-
mated positional relation to a positional re-
lation and operational states of the m elec-
tric devices.

14. The program according to claim 12, causing the com-
puter to further execute:

a sixth step of operation means (501) calculating
the total power usage in the house based on n
power usage states transmitted from n modules
(11 to 20, 11A to 20A) provided corresponding
to the n electric devices (21 to 30); and
a seventh step of if the calculated total power
usage is equal to or larger than a threshold, con-
trol means (501) controlling power used by
among the m electric devices j electric devices
whose operating state changes in steps or con-
tinuously so that the total power usage is smaller
than the threshold, where j is a positive integer
that satisfies j ≤ m.

15. The program according to claim 12, causing the com-
puter to further execute:

a sixth step of if the sum of power generated by
an electricity generating device (320) disposed
in the house and power from a power company
exceeds the total power usage of the n electric
devices (21 to 30), a power control device (501)
storing the surplus power into an electricity stor-
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age device (340).

16. The program according to claim 15, causing the com-
puter to further execute:

a seventh step of in case of power outage, the
power controlling device (501) controlling power
stored in the electricity storage device (340) so
as to be supplied to k electric devices necessary
to sustain the lives of the residents, where k is
a positive integer that satisfies k ≤ n.

17. The program according to claim 15, causing the com-
puter to further execute:

a seventh step of the power control device (501)
supplying power stored in the electricity storage
device (340) to a vehicle (350) that runs on elec-
tric energy.

18. A computer-readable recording medium character-
ized by storing the program according to claim 12.

Patentansprüche

1. Heimnetzwerk, welches aufweist:

n elektrische Vorrichtungen (21 bis 30), welche
in einem Haus angeordnet sind, wobei n gleich
2 oder eine größere ganze Zahl ist;
n Module (11 bis 20, 11A bis 20A), die entspre-
chend den n elektrischen Vorrichtungen (21 bis
30) vorgesehen sind, wobei jedes Strom an die
entsprechenden elektrischen Vorrichtungen
aus einem Ausgang bereitstellt und Stromver-
brauchszustände der entsprechenden elektri-
schen Vorrichtungen erfasst;
Erfassungsmittel (5), welche Betriebszustände
von tatsächlich betriebenen m elektrischen Vor-
richtungen basierend auf n Stromverbrauchszu-
ständen erfassen, die von den n Modulen (11
bis 20, 11A bis 20A) gesendet werden, wobei m
eine ganze Zahl ist, welche 2 ≤ m ≤ n erfüllt; und

dadurch gekennzeichnet, dass

die n Module (11 bis 20, 11A bis 20A) eingerich-
tet sind, angeordnete Positionen der entspre-
chenden elektrischen Vorrichtungen zu erfas-
sen;
die Detektionsmittel (5) eingerichtet sind, eine
Positionsbeziehung zwischen den m elektri-
schen Vorrichtungen basierend auf den n ange-
ordneten Positionen zu erfassen, die von den n
Modulen (11 bis 20, 11A bis 20A) gesendet wer-
den;
das Heimnetzwerk ferner ein Abschätzmittel (6,

6A) aufweist, das die Anzahl der Bewohner in
dem Haus durch Bestimmen einer Erreichbar-
keit der Betriebszustände der m elektrischen
Vorrichtungen basierend auf der erfassten Po-
sitionsbeziehung und den Betriebszuständen
der m elektrischen Vorrichtungen abschätzt,
wobei das Abschätzmittel (6, 6A) eingerichtet
ist, die Anzahl der Bewohner an zumindest ei-
nen der folgenden auszugeben:

Erkennungsmittel (7), das eingerichtet ist,
einen Eindringling in dem Haus zu erken-
nen; und
Warnmittel (8), das eingerichtet ist, die Be-
wohner zu warnen, dass ein Eindringling
entdeckt wird;

wobei das Heimnetzwerk ferner aufweist:

das Erkennungsmittel (7), das einen Eindring-
ling in dem Haus durch Bestimmen der Erreich-
barkeit der Betriebszustände der m elektrischen
Vorrichtungen mit Bezug auf die geschätzte An-
zahl von Bewohnern und die erfasste Positions-
beziehung und die Betriebszustände der m elek-
trischen Vorrichtungen erkennt; und
das Warnmittel (8), das die Bewohner warnt,
dass ein Eindringling erkannt wird, falls das Er-
kennungsmittel (7) den Eindringling erkennt.

2. Heimnetzwerk gemäß Anspruch 1, welches ferner
aufweist:

Erkennungsmittel (7B), welches eine Unge-
wöhnlichkeit des Bewohners erkennt, falls ba-
sierend auf den erfassten Betriebszuständen
der m elektrischen Vorrichtungen erfasst wird,
dass zumindest eine Betriebszeit der m elektri-
schen Vorrichtungen verschieden von einer Re-
ferenzbetriebszeit ist; und
ein Steuermittel (3B), welches nach dem Erken-
nen der Ungewöhnlichkeit des Bewohners ein
Steuersignal (FLH) zum Blinken von zumindest
einigen elektrischen Vorrichtungen, die Leuch-
ten (254, 257, 258, 259, 260) umfassen, unter
den n elektrischen Vorrichtungen (21 bis 30) an
die zumindest einigen Module (14B, 17B, 18B,
19B, 20B) ausgibt, welche entsprechend zu den
elektrischen Vorrichtungen vorgesehen sind,
die Leuchten (254, 257, 258, 259, 260) umfas-
sen, wobei
zumindest einige der Module (14B, 17B, 18B,
19B, 20B), die entsprechend zu den elektri-
schen Vorrichtungen, die Leuchten (254, 257,
258, 259, 260) umfassen, vorgesehen sind, zu-
mindest einige der elektrischen Vorrichtungen,
die Leuchten (254, 257, 258, 259, 260) umfas-
sen, in Antwort auf das Steuersignal (FLH) blin-
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ken lassen.

3. Heimnetzwerk gemäß Anspruch 2, welches ferner
aufweist:

Sendemittel (2, 3B), welches nach dem Erken-
nen der Ungewöhnlichkeit des Bewohners hin
eine Ungewöhnlichkeitsnachricht, welche an-
zeigt, dass eine Ungewöhnlichkeit des Bewoh-
ners erfasst wurde, an einen Anschluss eines
Familienmitglieds des Bewohners sendet.

4. Heimnetzwerk gemäß Anspruch 1, wobei
das Abschätzmittel (6, 6A) die Typen der jeweiligen
m elektrischen Vorrichtungen basierend auf einer
Klassifikationstabelle (CLAS) der n elektrischen Vor-
richtungen (21 bis 30) mit Bezug auf Charakteristi-
ken der n elektrischen Vorrichtungen (21 bis 30) und
m Betriebszustände der m Vorrichtungen abschätzt,
Funktionen der jeweiligen m elektrischen Vorrichtun-
gen basierend auf den abgeschätzten m Typen ab-
schätzt, eine Positionsbeziehung zwischen den Be-
wohnern und den m elektrischen Vorrichtungen ba-
sierend auf den abgeschätzten m Funktionen ab-
schätzt und die Anzahl der Bewohner in dem Haus
und ihre Aktion durch Hinzufügen der abgeschätzten
Positionsbeziehung zu einer Positionsbeziehung
und den Betriebszuständen der m elektrischen Vor-
richtungen abschätzt.

5. Heimnetzwerk gemäß Anspruch 4, welches ferner
aufweist:

Steuermittel (3A), welches den Gesamtstrom-
verbrauch in dem Haus basierend auf n Strom-
verbrauchszuständen berechnet, die von den n
Modulen (11 bis 20, 11A bis 20A) gesendet wer-
den, und daraufhin, dass der berechnete Ge-
samtstromverbrauch gleich oder größer als ein
Schwellwert ist, ein Steuersignal (LMT) erzeugt,
das den Strom, der von j elektrische Vorrichtun-
gen, deren Betriebszustand sich in Schritten
oder kontinuierlich ändert, unter den m elektri-
schen Vorrichtungen verwendet wird, derart ge-
steuert an die j Module, die entsprechend zu den
j elektrischen Vorrichtungen vorgesehen sind,
ausgibt, dass der Gesamtstromverbrauch klei-
ner als der Schwellwert wird, wobei j eine posi-
tive ganze Zahl ist, die j ≤ m erfüllt; wobei
in Antwort auf das Empfangen des Steuersig-
nals (LMT) jedes der j Module in Schritten oder
kontinuierlich den Strom beschränkt, der an eine
entsprechende elektrische Vorrichtung bereit-
gestellt wird.

6. Heimnetzwerk gemäß Anspruch 1, welches ferner
aufweist:

eine Elektrizitätserzeugungsvorrichtung (320),
die in dem Haus angeordnet ist;
eine Elektrizitätsspeichervorrichtung (340), die
Strom speichert; und
eine Stromsteuervorrichtung (330), die die
Strombilanz in dem Haus steuert; wobei,

wenn die Summe des Stroms, der durch die Elektri-
zitätserzeugungsvorrichtung (320) erzeugt wird, und
des Stroms von einem Stromversorgungsunterneh-
men den Gesamtstromverbrauch der n elektrischen
Vorrichtungen (21 bis 30) übersteigt, die Stromsteu-
ervorrichtung (330) den überschüssigen Strom in
der elektrischen Elektrizitätsspeichervorrichtung
(340) speichert.

7. Heimnetzwerk gemäß Anspruch 6, wobei
die Stromsteuervorrichtung (330) im Fall eines
Stromausfalls k Module, die entsprechend den k
elektrischen Vorrichtungen vorgesehen sind, die
notwendig sind, um die Leben der Bewohner zu er-
halten, derart steuert, dass der Strom, der in der
Elektrizitätsspeichervorrichtung (340) gespeichert
ist, an die k elektrischen Vorrichtungen zugeführt
wird, wobei k eine positive ganze Zahl ist, die k ≤ n
erfüllt; wobei
in Antwort auf eine Steuerung durch die Stromsteu-
ervorrichtung (330) jedes der k Module Strom an ei-
ne entsprechende elektrische Vorrichtung aus dem
Ausgang mit Strom versorgt.

8. Heimnetzwerk gemäß Anspruch 6, wobei
die Stromsteuervorrichtung (330) Strom, der in der
Elektrizitätsspeichervorrichtung (340) gespeichert
ist, an ein Fahrzeug (350) zuführt, welches mit elek-
trischen Strom fährt.

9. Heimnetzwerk gemäß Anspruch 1, welches ferner
aufweist:

eine Elektrizitätsspeichervorrichtung (535), wel-
che Strom speichert; und
eine Stromsteuervorrichtung (521), welche vor-
läufig Stromausfallinformation verwaltet und die
Strombilanz in dem Haus steuert; wobei
auf ein Erkennen der Anfangszeit eines
Stromausfalls hin basierend auf der Stromaus-
fallinformation die Stromsteuervorrichtung
(521) unter den m elektrischen Vorrichtungen
eine elektrische Vorrichtung mit einer Betrieb-
spriorität, die höher ist als ein Referenzwert, mit
Strom aus der Elektrizitätsspeichervorrichtung
(535) versorgt, um den Betrieb davon aufrecht-
zuerhalten,
die Notwendigkeit einer Stromversorgung aus
der elektrischen Speichervorrichtung (535) an
eine elektrische Vorrichtung mit einer Betrieb-
spriorität gleich oder geringer als der Referenz-
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wert basierend auf dem Strom, der in der Elek-
trizitätsspeichervorrichtung (535) gespeichert
ist, und den Stromverbrauchszuständen be-
stimmt und in Antwort auf das Bestimmungser-
gebnis die Stromversorgung an die elektrische
Vorrichtung mit einer Betriebspriorität gleich
oder geringer dem Referenzwert von der Elek-
trizitätsspeichervorrichtung (535) beschränkt
oder aufrechterhält.

10. Heimnetzwerk gemäß Anspruch 9, wobei,
falls die Anzahl der m elektrischen Vorrichtungen
während dem Stromausfall zu- oder abnimmt, die
Stromsteuervorrichtung (521) den Strom, der in der
Elektrizitätsspeichervorrichtung (535) gespeichert
ist, und den Stromverbrauch der elektrischen Vor-
richtungen, die mit der Elektrizitätsspeichervorrich-
tung (535) verbunden sind, neu berechnet, und unter
Verwendung des neu berechneten Stroms und des
neu berechneten Stromverbrauchs die Stromversor-
gung aus der Elektrizitätsspeichervorrichtung (535)
an die elektrische Vorrichtung mit einer Betriebspri-
orität, die höher ist als ein Referenzwert, und die
elektrische Vorrichtung mit einer Betriebspriorität,
die gleich oder niedriger als der Referenzwert ist,
steuert.

11. Gebietsnetzwerk, welches aufweist:

mehrere Heimnetzwerke (401 bis 40i), die in
mehreren Häusern angeordnet sind; und
eine Stromsteuervorrichtung (410), welche ei-
nen Stromaustausch zwischen den mehreren
Heimnetzwerken (401 bis 40i) ausführt; wobei
jedes der mehreren Heimnetzwerke (401 bis
40i) ein Heimnetzwerk gemäß Anspruch 1 ist
und ferner umfasst:

eine Elektrizitätserzeugungsvorrichtung
(320), die in dem Haus angeordnet ist;
eine Elektrizitätsspeichervorrichtung (340),
die den Strom speichert; und
eine Stromsteuervorrichtung (330), welche
die Strombilanz in dem Haus steuert, wobei

die Stromsteuervorrichtung (330), falls die Sum-
me des Stroms, die durch die Elektrizitätserzeu-
gungsvorrichtung (320) erzeugt wird, und der
Strom von einem Stromversorgungsunterneh-
men den Gesamtstromverbrauch der n elektri-
schen Vorrichtungen (21 bis 30) übersteigt, den
überschüssigen Strom in der Elektrizitätsspei-
chervorrichtung (340) speichert; wobei
die Stromsteuervorrichtung (410) den Strom,
der in der Elektrizitätsspeichervorrichtung (340)
eines Hauses gespeichert ist, das überschüssi-
gen Strom hat, an die Elektrizitätsspeichervor-
richtung (340) eines anderen Hauses zuführt,

das unter einem Stromengpass leidet.

12. Programm zum Veranlassen, dass ein Computer
ausführt:

einen ersten Schritt eines Empfangsmittels
(501), das n Stromverbrauchszustände und n
angeordnete Positionen von n elektrischen Vor-
richtungen (21 bis 30) empfängt, die in einem
Haus angeordnet sind, wobei n gleich 2 oder
eine größere ganze Zahl ist;
einen zweiten Schritt eines Erfassungsmittels
(501), das einen Betriebszustand von tatsäch-
lich betriebenen m elektrischen Vorrichtungen
basierend auf den empfangenen n Stromver-
brauchszuständen erfasst und eine Positions-
beziehung zwischen den m elektrischen Vor-
richtungen basierend auf den empfangenen n
angeordneten Positionen erfasst, wobei m eine
ganze Zahl ist, die 2 ≤ m ≤ n erfüllt; und
einen dritten Schritt eines Abschätzmittels
(501), das die Anzahl der Bewohner in dem
Haus durch Bestimmen einer Erreichbarkeit der
Betriebszustände der m elektrischen Vorrich-
tungen basierend auf den detektierten Positi-
onsbeziehungen und Betriebszuständen der m
elektrischen Vorrichtungen abschätzt und die
Anzahl der Bewohner an zumindest eine der fol-
genden ausgibt:

Erkennungsmittel (7), das eingerichtet ist,
einen Eindringling in dem Haus zu erken-
nen, und
Warnmittel (8), das eingerichtet ist, die Be-
wohner zu warnen, dass ein Eindringling er-
kannt wird,

wobei das Programm den Computer veranlasst, fer-
ner auszuführen:

einen vierten Schritt des Erkennungsmittels
(501), das einen Eindringling in dem Haus durch
Bestimmen einer Erreichbarkeit der Betriebszu-
stände der m elektrischen Vorrichtungen mit Be-
zug auf die abgeschätzte Anzahl von Bewoh-
nern und die erfassten Positionsbeziehungen
und die Betriebszustände der m elektrischen
Vorrichtungen erkennt; und
einen fünften Schritt, bei dem, falls ein Eindring-
ling durch das Erkennungsmittel (501) erkannt
wird, das Warnmittel (504, 505) die Bewohner
warnt, dass ein Eindringling erkannt wird.

13. Programm gemäß Anspruch 12, wobei:

der dritte Schritt umfasst:

einen ersten Unterschritt des Abschätzmit-
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tels (501), das die Typen der jeweiligen m
elektrischen Vorrichtungen basierend auf
einer Klassifikationstabelle (CLAS) der n
elektrischen Vorrichtungen (21 bis 30) mit
Bezug auf die Charakteristiken der n elek-
trischen Vorrichtungen und m Stromver-
brauchszustände der m elektrischen Vor-
richtungen abschätzt;
einen zweiten Unterschritt des Abschätz-
mittels (501), das die Funktionen der jewei-
ligen m elektrischen Vorrichtungen basie-
rend auf den abgeschätzten m Typen ab-
schätzt;
einen dritten Unterschritt des Abschätzmit-
tels (501), das eine Positionsbeziehung
zwischen den Bewohnern und den m elek-
trischen Vorrichtungen basierend auf den
abgeschätzten m Funktionen abschätzt;
und
einen vierten Schritt des Abschätzmittels
(501), das die Anzahl der Bewohner in dem
Haus und ihre Aktionen durch Hinzufügen
der abgeschätzten Positionsbeziehung zu
einer Positionsbeziehung und den Operati-
onszuständen der m elektrischen Vorrich-
tungen abschätzt.

14. Programm gemäß Anspruch 12, das den Computer
veranlasst, ferner auszuführen:

einen sechsten Schritt des Betriebsmittels
(501), das den Gesamtstromverbrauch in dem
Haus basierend auf n Stromverbrauchszustän-
den berechnet, die von n Modulen (11 bis 20,
11A bis 20A) gesendet werden, die entspre-
chend zu den n elektrischen Vorrichtungen (21
bis 30) vorgesehen sind; und
einen siebten Schritt bei dem, falls der berech-
nete Gesamtstromverbrauch gleich oder größer
als ein Schwellwert ist, das Steuermittel (501),
das den Strom, der unter den m elektrischen
Vorrichtungen von j elektrischen Vorrichtungen
verwendet wird, deren Betriebszustand sich in
Schritten oder kontinuierlich ändert, derart steu-
ert, dass der Gesamtstromverbrauch kleiner als
der Schwellwert ist, wobei j eine positive ganze
Zahl ist, die j ≤ m erfüllt.

15. Programm gemäß Anspruch 12, welches den Com-
puter veranlasst, ferner auszuführen:

einen sechsten Schritt bei dem, falls die Summe
des Stroms, der durch eine Elektrizitätserzeu-
gungsvorrichtung (320) erzeugt wird, die in dem
Haus angeordnet ist, und des Stroms eines
Stromversorgungsunternehmens, den Gesamt-
stromverbrauch der n elektrischen Vorrichtun-
gen (21 bis 30) überschreitet, eine Stromsteu-

ervorrichtung (501), den überschüssigen Strom
in einer Elektrizitätsspeichervorrichtung (340)
speichert.

16. Programm gemäß Anspruch 15, welches den Com-
puter veranlasst, ferner auszuführen:

einen siebten Schritt bei dem, im Falle eines
Stromausfalls die Stromsteuervorrichtung
(501), die den Strom, der in der Elektrizitätsspei-
chervorrichtung (340) gespeichert ist, steuert,
um an k elektrische Vorrichtungen bereitgestellt
zu werden, die notwendig sind, um die Leben
der Bewohner zu erhalten, wobei k eine positive
ganze Zahl ist, die k ≤ n erfüllt.

17. Programm gemäß Anspruch 15, welches den Com-
puter veranlasst, ferner auszuführen:

einen siebten Schritt des Stromsteuergeräts
(501), welches den Strom, der in der Elektrizi-
tätsspeichervorrichtung (340) gespeichert ist,
an ein Fahrzeug zuführt (350), das mit elektri-
schem Strom fährt.

18. Computerlesbares Speichermedium, gekenn-
zeichnet durch Speichern des Programms gemäß
Anspruch 12.

Revendications

1. Réseau domestique comprenant :

n dispositifs électriques (21 à 30) disposés dans
une maison, où n est 2 ou un nombre entier
supérieur ;
n modules (11 à 20, 11A à 20A) prévus en cor-
respondance avec les n dispositifs électriques
(21 à 30), chacun fournissant de l’énergie aux
dispositifs électriques correspondants à partir
d’une prise et détectant des états de consom-
mation d’énergie des dispositifs électriques
correspondants ;
un moyen de détection (5) détectant des états
de fonctionnement de m dispositifs électriques
fonctionnant effectivement sur la base de n états
de consommation d’énergie transmis par les n
modules (11 à 20, 11A à 20A), où m est un nom-
bre entier satisfaisant 2 ≤ m ≤ n ; et

caractérisé en ce que

les n modules (11 à 20, 11A à 20A) sont conçus
pour détecter des positions disposées des dis-
positifs électriques correspondants ;
les moyens de détection (5) sont conçus pour
détecter une relation de position entre les m dis-
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positifs électriques sur la base des n positions
disposées transmises par les n modules (11 à
20, 11A à 20A) ;
le réseau domestique comprend en outre un
moyen d’estimation (6, 6A) estimant le nombre
de résidents dans la maison en déterminant la
réalisabilité des états de fonctionnement des m
dispositifs électriques sur la base de la relation
de position et des états de fonctionnement dé-
tectés des m dispositifs électriques, le moye
d’estimation (6, 6A) étant conçu pour fournir le
nombre de résidents à au moins l’un parmi :

un moyen de détection (7) conçu pour dé-
tecter un intrus dans la maison ; et
un moyen d’avertissement (8) conçu pour
avertir les résidents de la détection d’un
intrus ;

dans lequel le réseau domestique comprend en
outre :

le moyen de détection (7) détectant un intrus
dans la maison en déterminant la réalisabilité
des états de fonctionnement des m dispositifs
électriques par rapport au nombre estimé de ré-
sidents et à la relation de position et aux états
de fonctionnement détectés des m dispositifs
électriques ; et
le moyen d’avertissement (8) avertissant les ré-
sidents de la détection d’un intrus si le moyen
de détection (7) détecte l’intrus.

2. Réseau domestique selon la revendication 1, com-
prenant en outre :

un moyen de détection (7B) détectant l’activité
inhabituelle du résident s’il est détecté, sur la
base des états de fonctionnement détectés des
m dispositifs électriques, qu’au moins un temps
de fonctionnement des m dispositifs électriques
est différent d’un temps de fonctionnement de
référence ; et
un moyen de commande (3B) délivrant, en cas
de détection d’une activité inhabituelle du rési-
dent, un signal de commande (FLH), pour faire
clignoter parmi les n dispositifs électriques (21
à 30) au moins certains dispositifs électriques
composés d’une lumière (254, 257, 258, 259,
260), à au moins certains des modules (14B,
17B, 18B, 19B, 20B) fournis en correspondance
avec les dispositifs électriques composés de la
lumière (254, 257, 258, 259, 260), dans lequel
au moins certains des modules (14B, 17B, 18B,
19B, 20B) fournis en correspondance avec les
dispositifs électriques composés de la lumière
(254, 257, 258, 259, 260) font clignoter au moins
certains des dispositifs électriques composés

de la lumière (254, 257, 258, 259, 260) en ré-
ponse au signal de commande (FLH).

3. Réseau domestique selon la revendication 2, com-
prenant en outre :

un moyen de transmission (2, 3B) transmettant,
en cas de détection d’une activité inhabituelle
du résident, un message d’activité inhabituelle
indiquant que l’activité inhabituelle du résident
a été détectée à un terminal d’un membre de la
famille du résident.

4. Réseau domestique selon la revendication 1, dans
lequel
le moyen d’estimation (6, 6A) estime des types des
m dispositifs électriques respectifs sur la base d’une
table de classification (CLAS) des n dispositifs élec-
triques (21 à 30) par rapport à des caractéristiques
des n dispositifs électriques (21 à 30) et à m états
de fonctionnement des m dispositifs électriques, es-
time des fonctions des m dispositifs électriques res-
pectifs sur la base des m types estimés, estime une
relation de position entre les résidents et les m dis-
positifs électriques sur la base des m fonctions es-
timées, et estime le nombre de résidents dans la
maison et leur action en ajoutant la relation de posi-
tion estimée à une relation de position et aux états
de fonctionnement des m dispositifs électriques.

5. Réseau domestique selon la revendication 4, com-
prenant en outre :

un moyen de commande (3A) calculant la con-
sommation totale d’énergie dans la maison sur
la base de n états de consommation d’énergie
transmis par les n modules (11 à 20, 11A à 20A),
et lorsque la consommation totale d’énergie cal-
culée devient égale ou supérieure à un seuil,
produisant un signal de commande (LMT) pour
commander l’énergie utilisée par j dispositifs
électriques dont l’état de fonctionnement chan-
ge de façon progressive ou continue, parmi les
m dispositifs électriques, de sorte que la con-
sommation totale d’énergie est inférieure au
seuil devant être transmis aux j modules fournis
en correspondance avec les j dispositifs électri-
ques, où j est un entier positif qui satisfait j ≤ m ;
dans lequel
en réponse à la réception du signal de comman-
de (LMT), chacun des j modules limite, de façon
progressive ou continue, l’énergie fournie à un
dispositif électrique correspondant.

6. Réseau domestique selon la revendication 1, com-
prenant en outre :

un dispositif de production d’électricité (320) dis-
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posé dans la maison ;
un dispositif de stockage d’électricité (340) stoc-
kant de l’énergie ; et
un dispositif de commande électrique (330)
commandant l’équilibre électrique dans la
maison ; dans lequel

lorsque la somme de l’énergie générée par le dispo-
sitif de production d’électricité (320) et de l’énergie
provenant d’une compagnie d’électricité est supé-
rieure à la consommation totale d’énergie des n dis-
positifs électriques (21 à 30), le dispositif de com-
mande électrique (330) stocke l’énergie excédentai-
re dans le dispositif de stockage d’électricité (340).

7. Réseau domestique selon la revendication 6, dans
lequel
en cas de panne de courant, le dispositif de com-
mande électrique (330) commande k modules four-
nis en correspondance avec k dispositifs électriques
nécessaires pour subvenir aux besoins des rési-
dents de sorte que l’énergie stockée dans le dispo-
sitif de stockage d’électricité (340) est fournie aux k
dispositifs électriques, où k est un nombre entier po-
sitif qui satisfait k ≤ n ; dans lequel
en réponse à une commande par le dispositif de
commande électrique (330), chacun des k modules
fournit de l’énergie à un dispositif électrique corres-
pondant à partir de la prise.

8. Réseau domestique selon la revendication 6, dans
lequel
le dispositif de commande électrique (330) fournit
l’énergie stockée dans le dispositif de stockage
d’électricité (340) à un véhicule (350) qui fonctionne
à l’énergie électrique.

9. Réseau domestique selon la revendication 1, com-
prenant en outre :

un dispositif de stockage d’électricité (535) stoc-
kant de l’énergie ; et
un dispositif de commande électrique (521) dé-
tenant au préalable des informations de panne
de courant et commandant l’équilibre électrique
dans la maison ; dans lequel

lors de la détection du moment où commence une
panne de courant sur la base des informations de
panne de courant, le dispositif de commande élec-
trique (521) fournit de l’énergie à un dispositif élec-
trique ayant une priorité d’utilisation supérieure à une
valeur de référence parmi les m dispositifs électri-
ques pour maintenir son fonctionnement à partir du
dispositif de stockage d’électricité (535), détermine
la nécessité d’alimenter un dispositif électrique ayant
une priorité d’utilisation égale ou inférieure à la va-
leur de référence à partir du dispositif de stockage

d’électricité (535) sur la base de l’énergie stockée
dans le dispositif de stockage d’électricité (535) et
des états de consommation d’énergie, et en réponse
au résultat de la détermination, limite ou maintient
l’alimentation du dispositif électrique ayant une prio-
rité d’utilisation égale ou inférieure à la valeur de
référence à partir du dispositif de stockage d’électri-
cité (535).

10. Réseau domestique selon la revendication 9, dans
lequel
si le nombre des m dispositifs électriques augmente
ou diminue pendant la panne de courant, le dispositif
de commande électrique (521) recalcule l’énergie
stockée dans le dispositif de stockage d’électricité
(535) et la consommation d’énergie des dispositifs
électriques reliés au dispositif de stockage d’électri-
cité (535), et en utilisant l’énergie et la consommation
d’énergie recalculées, commande la fourniture
d’électricité à partir du dispositif de stockage d’élec-
tricité (535) au dispositif électrique ayant la priorité
d’utilisation supérieure à une valeur de référence et
au dispositif électrique ayant la priorité d’utilisation
égale ou inférieure à la valeur de référence.

11. Réseau zonal comprenant:

une pluralité de réseaux domestiques (401 à
40i) disposés dans une pluralité de maisons, et
un dispositif de commande électrique (410) réa-
lisant un échange électrique entre la pluralité de
réseaux domestiques (401 à 40i), dans lequel
chacun de la pluralité de réseaux domestiques
(401 à 40i) est un réseau domestique conforme
à la revendication 1 et comprend en outre :

un dispositif de production d’électricité
(320) disposé dans la maison ;
un dispositif de stockage d’électricité (340)
stockant de l’énergie ; et
un dispositif de commande électrique (330)
commandant l’équilibre électrique dans la
maison ; dans lequel

si la somme de l’énergie générée par le dispositif
de production d’électricité (320) et de l’énergie
provenant d’une compagnie d’électricité est su-
périeure à la consommation totale d’énergie des
n dispositifs électriques (21 à 30), le dispositif
de commande électrique (330) stocke l’énergie
excédentaire dans le dispositif de stockage
d’électricité (340) ; dans lequel
le dispositif de commande électrique (410) four-
nit l’énergie stockée dans le dispositif de stoc-
kage d’électricité (340) d’une maison ayant
l’énergie excédentaire au dispositif de stockage
d’électricité (340) d’une autre maison souffrant
d’une pénurie d’énergie.
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12. Programme pour amener un ordinateur à exécuter :

une première étape de moyen de réception
(501) recevant n états de consommation d’éner-
gie et n positions disposées de n dispositifs élec-
triques (21 à 30) disposés dans une maison, où
n est 2 ou un nombre entier supérieur ;
une deuxième étape de moyen de détection
(501) détectant les états de fonctionnement de
m dispositifs électriques fonctionnant effective-
ment sur la base des n états de consommation
d’énergie reçus et détecte une relation de posi-
tion entre les m dispositifs électriques sur la ba-
se des n positions disposées reçues, où m est
un nombre entier qui satisfait 2 ≤ m ≤ n ; et
une troisième étape de moyen d’estimation
(501) estimant le nombre de résidents dans la
maison en déterminant la réalisabilité des états
de fonctionnement des m dispositifs électriques
sur la base de relation de position et des états
de fonctionnement détectés des m dispositifs
électriques, et transmettant le nombre de rési-
dents à au moins l’un parmi :

un moyen de détection (7) conçu pour dé-
tecter un intrus dans la maison ; et
un moyen d’avertissement (8) conçu pour
avertir les résidents de la détection d’un in-
trus, dans lequel le programme amène l’or-
dinateur à exécuter en outre :

une quatrième étape du moyen de dé-
tection (501) détectant un intrus dans
la maison en déterminant la réalisabilité
des états de fonctionnement des m dis-
positifs électriques par rapport au nom-
bre estimé de résidents et à la relation
de position et aux états de fonctionne-
ment détectés des m dispositifs
électriques ; et
une cinquième étape, si un intrus est
détecté par le moyen de détection
(501), du moyen d’avertissement (504,
505) avertissant le résident de la détec-
tion de l’intrus.

13. Programme selon la revendication 12, dans lequel :

la troisième étape comprend :

une première sous-étape du moyen d’esti-
mation (501) estimant des types des m dis-
positifs électriques respectifs sur la base
d’une table de classification (CLAS) des n
dispositifs électriques (21 à 30) par rapport
n dispositifs électriques et à m états de con-
sommation d’énergie des m dispositifs
électriques ;

une deuxième sous-étape du moyen d’es-
timation (501) estimant des fonctions des
m dispositifs électriques respectifs sur la
base des m types estimés ;
une troisième sous-étape du moyen d’esti-
mation (501) estimant une relation de posi-
tion entre les résidents et les m dispositifs
électriques sur la base des m fonctions
estimées ; et
une quatrième étape du moyen d’estimation
(501) estimant le nombre de résidents dans
la maison et leur action en ajoutant la rela-
tion de position estimée à une relation de
position et à des états de fonctionnement
des m dispositifs électriques.

14. Programme selon la revendication 12, amenant l’or-
dinateur à exécuter en outre :

une sixième étape de moyen de commande
(501) calculant la consommation totale d’éner-
gie dans la maison sur la base des n états de
consommation d’énergie transmis par n modu-
les (11 à 20, 11A à 20A) fournis en correspon-
dance avec les n dispositifs électriques (21 à
30) ; et
une septième étape, si la consommation d’éner-
gie totale calculée est égale ou supérieure à un
seuil, du moyen de commande (501) comman-
dant l’énergie utilisée par j dispositifs électriques
dont l’état de fonctionnement change de façon
progressive ou continue parmi les m dispositifs
électrique, de sorte que la consommation
d’énergie totale est inférieure au seuil, où j est
un nombre entier positif qui satisfait j ≤ m.

15. Programme selon la revendication 12, amenant l’or-
dinateur à exécuter en outre :

une sixième étape, si la somme d’énergie gé-
nérée par un dispositif de production d’électricité
(320) disposé dans la maison et de l’énergie pro-
venant d’une compagnie d’électricité est supé-
rieure à la consommation totale d’énergie des n
dispositifs électriques (21 à 30), d’un dispositif
de commande électrique (501) stockant l’éner-
gie excédentaire dans un dispositif de stockage
d’électricité (340).

16. Programme selon la revendication 15, amenant l’or-
dinateur à exécuter en outre :

une septième étape, en cas de panne de cou-
rant, du dispositif de commande électrique (501)
commandant l’énergie stockée dans le dispositif
de stockage d’électricité (340) de manière à ce
qu’elle soit fournie à k dispositifs électriques né-
cessaires pour subvenir aux besoins des rési-
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dents, où k est un entier positif qui satisfait k ≤ n.

17. Programme selon la revendication 15, amenant l’or-
dinateur à exécuter en outre :

une septième étape du dispositif de commande
électrique (501) fournissant l’énergie stockée
dans le dispositif de stockage d’électricité (340)
à un véhicule (350) qui fonctionne à l’énergie
électrique.

18. Support d’enregistrement lisible par ordinateur ca-
ractérisé par stockant le programme selon la reven-
dication 12.
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