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DESCRIPTION

INSTRUMENT CONTROL DEVICE, INSTRUMENT CONTROL SYSTEM, AND

INSTRUMENT CONTROL METHOD AND PROGRAM

TECHNICAL FIELD
[0001]
The present invention relates to an instrument control device, an instrument
control system, an instrument control method, and a program.
Priority is claimed on Japanese Patent Application No. 2012-240943, filed

October 31, 2012, the content of which isincorporated herein by reference.

BACKGROUND ART
[0002]

A lighting control system that detects the presence of a person using a
pyroelectric human sensor to control lighting is known (for example, see Patent
Document 1).

Moreover, alighting control system including atag that stores alighting
identifier for identifying associated lighting instrument and atag reader that performs
control related to lighting of the lighting instrument indicated by the lighting identifier
upon receiving the lighting identifier from the tag via radio communication is known (for

example, see Patent Document 2).

PRIOR ART DOCUMENTS

PATENT DOCUMENTS
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[0003]
(Patent Document 1)

Japanese Unexamined Patent Application, First Publication No. 2012-155875
(Patent Document 2)

Japanese Unexamined Patent Application, First Publication No. 2011-175759

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]

However, since the pyroelectric human sensor detects the presence of a person
based on a temperature change, when a person remains substantially motionless, the
human sensor outputs awrong detection result that no person is present.

[0005]

Moreover, active radio frequency identification (RFID) tags are frequently used
asonetypeof tag. An active RFID tag can use arelatively large amount of power
during communication because the tag is driven by a battery included therein. Dueto
this, the active RFID tag can communicate at a communication distance of, for example,
approximately severa tens of meters, and can communicate at alonger communication
distance than a passive RFID tag.

However, since an active RFID tag uses a battery, the battery needsto be
replaced eventually. Asan example, in an active RFID tag which uses a general button
cell, when the communication interval is set to three minutes, the battery lifeis
approximately three years.

[0006]

For example, when an active RFID tag is used to control instrument such as
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lighting instrument, the communication interval is set to approximately three minutes as
above. Inthiscase, even when auser carries an active RFID tag and movesto aplace
in which the active RFID tag can communicate with atag reader, adelay of
approximately up to three minutes occurs until instrument responds, and it is very
difficult to use the instrument.

As a countermeasure to such aresponse delay of the instrument, the
communication interval of the active RFID tag may be shortened to approximately
several seconds, for example. However, when the communication interval is shortened,
the amount of power consumption per unit time increases, and thus the battery life
decreases. For example, if the communication interval of an active RFID tag of which
the battery life is approximately three years when the communication interval is
approximately three minutes is shortened to approximately three seconds, the battery life
also decreases to approximately 20 days, for example. For example, replacing batteries
approximately every 20 daysis considerably troublesome. Moreover, frequent battery
replacement results in an increase in the cost.

[0007]

An object of some aspects of the present invention is to control instrument while

avoiding detection errors of a human sensor and maintaining the battery life of tags at a

predetermined level or higher.

MEANS FOR SOLVING THE PROBLEMS
[0008]

(2) A first aspect of the present invention is an instrument control device
including: acommunication unit that communicates with a human sensor that detects the

presence of a person in a predetermined area based on atemperature changein the
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predetermined area, a tag-corresponding communication device that communicates with
atag positioned in the predetermined area, and instrument that performs a predetermined
operation; and an instrument operation control unit that causes the instrument to start the
predetermined operation when the human sensor detects the presence of a person and that
stops the predetermined operation of the instrument when the absence of a personis
detected by the human sensor and the tag-corresponding communication device is not
communicating with the tag.

[0009]

(2) In the first aspect of the present invention, the instrument control device may
further include: an adjustment control unit that changes a predetermined adjustment item
of the predetermined operation when the predetermined operation of the instrument
started by the instrument operation control unit is executed and the tag-corresponding
communication device is communicating with the tag.

[0010]

(3) In thefirst aspect of the present invention, the human sensor may be installed
in each of aplurality of predetermined areas, the instrument may be installed in each of
the plurality of predetermined areas, the instrument control device may further include a
control information storage unit that stores control information indicating at least an
association among the human sensor, the instrument, a user carrying the tag, and an
adjustment parameter corresponding to the adjustment item, and the adjustment control
unit may change the adjustment item of the instrument associated with the user carrying
the tag according to the adjustment parameter associated with the user carrying the tag
based on the control information when the predetermined operation of the instrument
started by the instrument operation control unit is executed and the tag-corresponding

communication device is communicating with the tag.



10

15

20

25

[0011]

(4) Inthe first aspect of the present invention, the human sensor may be installed
in each of aplurality of predetermined areas, the instrument may be installed in each of
the plurality of predetermined areas, the instrument control device may further include a
control information storage unit that stores control information indicating at least an
association among the human sensor, the instrument, and a user carrying the tag, and the
instrument operation control unit may start the predetermined operation of the instrument
associated with the human sensor having detected the presence of a person based on the
control information and may stop the predetermined operation of the instrument
associated with the human sensor having detected the absence of a person based on the
control information when the tag carried by the user associated with the human sensor
having detected the absence of a person is not communicating.

[0012]

(5) A second aspect of the present invention is an instrument control system
including: a human sensor that detects the presence of a person in a predetermined area
based on a temperature change in the predetermined area; a tag-corresponding
communication device that communicates with atag positioned in the predetermined
area; and an instrument control device that controls instrument that performs a
predetermined operation, wherein the instrument control device includes an instrument
operation control unit that causes the instrument to start the predetermined operation
when the human sensor detects the presence of a person and that stops the predetermined
operation of the instrument when the absence of a person is detected by the human sensor
and the tag-corresponding communication device is not communicating with the tag.
[0013]

(6) A third aspect of the present invention is an instrument control method
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including: communicating with a human sensor that isinstalled to detect the presence of
aperson in a predetermined area based on a temperature change in the predetermined
area, atag-corresponding communication device that communicates with a tag positioned
in the predetermined area, and instrument that performs a predetermined operation;
causing the instrument to start the predetermined operation when the human sensor
detects the presence of a person; and stopping the predetermined operation of the
instrument when the absence of a person is detected by the human sensor and the
tag-corresponding communication device is not communicating with the tag.

[0014]

(7) A fourth aspect of the present invention is a program for causing a computer
to execute: communicating with a human sensor that isinstalled to detect the presence of
aperson in a predetermined area based on a temperature change in the predetermined
area, atag-corresponding communication device that communicates with a tag positioned
in the predetermined area, and instrument that performs a predetermined operation;
causing the instrument to start the predetermined operation when the human sensor
detects the presence of a person; and stopping the predetermined operation of the
instrument when the absence of a person is detected by the human sensor and the

tag-corresponding communication device is not communicating with the tag.

EFFECTS OF THE INVENTION
[0015]

According to the aspects of the present invention, it is possible to control
instrument while avoiding detection errors of a pyroel ectric human sensor and

maintaining the battery life of tags at a predetermined level or higher.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1isadiagram illustrating a configuration example of an instrument control
system according to the present embodiment.

Fig. 2 isadiagram illustrating a segmentation example of instrument control
areas according to the present embodiment.

Fig. 3isadiagram illustrating an installation example of human sensors
according to the present embodiment.

Fig. 4 isadiagramillustrating an installation example of tag readers according
to the present embodi ment.

Fig. 5isadiagram illustrating a configuration example of an instrument control
device according to the present embodiment.

Fig. 6 isadiagram illustrating an example of the contents of control information
according to the present embodiment.

Fig. 7 isadiagram illustrating a process flow example of the processes executed
by the instrument control device according to the present embodiment.

Fig. 8 isadiagram illustrating an example of a state transition of lighting
instrument according to control of the instrument control device according to the present

embodiment.

EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0017]
[ Configuration example of instrument control system]
Fig. 1isadiagram illustrating a configuration example of an instrument control

system 10 according to an embodiment of the present invention.
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In the instrument control system 10 of the present embodiment, an indoor space
of an office OF is segmented into a plurality of instrument control areas AR.

As an example, the instrument control areas AR are segmented to correspond to
respective places each allocated as a place in which one user Y works.  Although the
instrument control area AR may be allocated to correspond to a plurality of usersY, an
example in which one instrument control area AR is allocated to one user Y will be
described for the sake of convenience.

[0018]

Asillustrated in the drawing, a human sensor 100, lighting instrument 210, and a
dimming control device 220, for example, are instaled in the one instrument control area
AR.

The human sensor 100 detects the presence of a person based on atemperature
change. The human sensor 100 isinstalled to detect the presence of a person in the
instrument control area AR based on atemperature change in the instrument control area
AR. A pyroelectric human sensor, for example, is employed as the human sensor 100 of
the present embodiment. That is, the human sensor 100 of the present embodiment
detects atemperature change using light (including infrared rays) based on the
pyroelectric effect to thereby detect the presence of a person.

[0019]

Thelighting instrument 210 isinstalled to perform lighting in the instrument
control areaAR. The lighting instrument 210 does this through an operation of turning
on. Operations of turning the lighting instrument 210 on and off are controlled by an
instrument control device 400.

That is, the instrument control device 400 issues an instruction to turn on to

control target lighting instrument 210 via a network NW, for example.  In response to
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the instruction to turn on, the control target lighting instrument 210 performs an
operation of turning on from an off state. Moreover, the instrument control device 400
issues an instruction to turn off to the control target lighting instrument 210 viathe
network NW. In response to the instruction to turn off, the lighting instrument 210
performs an operation of turning off from an on state. The lighting instrument 210 isan
example of instrument controlled by the instrument control device 400.

[0020]

The dimming control device 220 adjusts aluminous intensity of the lighting
instrument in accordance with the control of the instrument control device 400. That is,
the instrument control device 400 issues an instruction on aluminous intensity to be set
in the lighting instrument 210 to the dimming control device 220 via the network NW.
The dimming control device 220 adjusts the luminous intensity of the lighting instrument
210 to the luminous intensity as instructed.

Although Fig. 1 illustrates an example in which the lighting instrument 210 and
the dimming control devices 220 are each individua instrument and devices, the lighting
instrument 210 may include a dimming control function of the dimming control devices
220, for example.

[0021]

A user entering the office OF carriesatag 310. Thetag 310 isan activeradio
frequency identification tag (RFID), for example.

Thetag 310 which is an active RFID tag is driven with a battery included
therein.  Since the tag 310 can use alarger amount of power than a passive RFID tag
which does not include a battery, the tag 310 can communicate at a communication
distance of approximately severa tens of meters, for example.

The user who is the owner of the tag 310 isfixedly determined in advance and a
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user ID of the user Y who is the corresponding owner is stored in thetag 310. The user
ID is associated by the instrument control device 400, for example, with an area ID of the
instrument control area AR which is the place of the user Y indicated by the user 1D, an
instrument ID of the lighting instrument 210, a sensor ID of the human sensor 100 in the
instrument control area AR, and the like.

Thetag 310 transmits the user 1D stored therein every transmission interval of
approximately three minutes, for example.

A tag reader (tag-corresponding communication device) 320 isinstaled in the
office OF to execute communication with the tag 310 located in a communicable range.
When thereisatag 310 that isin the communicable range, the tag reader 320 receives a
user ID transmitted from the tag reader 320. The tag reader 320 transmits the
information of the received user ID to the instrument control device 400 viathe network
NW.

[0022]

The instrument control device 400 controls the lighting instrument 210.
Specificaly, the instrument control device 400 controls power of the lighting instrument
210 and controls luminous intensity when it is turned on.

The network NW of the instrument control system 10 may be a cable network or
awireless network. Moreover, the instrument control device 400 may beincludedin a
system called a home energy management system (HEMS), for example.

[0023]
[Example of segmentation of instrument control areas]

Next, a segmentation example of the instrument control area AR in the office OF
will be described with referenceto Fig. 2.  Fig. 2 isaplan view of the office OF.

Fig. 2 illustrates an example in which a planar shape of the office OF is
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rectangular and the office OF is divided into eighteen instrument control areasAR in a
planar direction. ArealDsfor uniquely identifying the respective instrument control
areas are assigned to the eighteen divided instrument control areasAR. Fig. 2 illustrates
an examplein which area IDs (=al to al8) are set to the eighteen instrument control
areasAR.

[0024]

The instrument control areas AR in the present embodiment are predetermined
places of each user Y. Thus, the instrument control areas AR correspond to different
usersY. Inthisway, the user IDs assigned to the corresponding users Y are allocated to
the instrument control areasAR.  Fig. 2 illustrates an example in which user IDs (=Y 1
to Y 18) are associated with the respective instrument control areas AR of the area IDs
(zal to al8).

[0025]

Asdescribed in Fig. 1, the human sensors 100 are provided in the respective
instrument control areasAR. That is, according to the segmentation illustrated in Fig. 2,
one of the human sensors 100 isinstalled in each of the eighteen instrument control areas
AR asillustrated in Fig. 3.

Sensor IDs for uniquely identifying the respective human sensors are assigned to
these human sensors 100.  Fig. 3illustrates an example in which sensor 1Ds (=s1 to s18)
are assigned to the respective human sensors 100 of the instrument control areasAR
corresponding to the area IDs (=al to al8).

Each of the human sensors 100 installed in the instrument control areasAR in
this manner detects the presence of a person in the instrument control area AR in which
the human sensor is included.

[0026]
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The human sensors 100 are installed in the respective instrument control areas
AR so that the presence of a person in the respective instrument control areas AR can be
detected. In contrast, the tag reader 320 may be installed so that a plurality of
instrument control areas AR in the office OF are included in a communicable range
thereof. Since the tag 310 that communicates with the tag reader 320 is an active RFID
tag as described above, the communication distance thereof is approximately several tens
of meters, for example. Dueto this, the tag readers 320 may be installed so that at least
one tag reader is present in acommunicable range of the tag 310 present at an arbitrary
position in the office OF.

[0027]

Fig. 4 isadiagram illustrating an installation example of the tag readers 320 in
the office OF.  Fig. 4 illustrates an example in which two tag readers 320 areinstalled in
the office OF.

In Fig. 4, one tag reader 320 isinstalled in the instrument control area AR
corresponding to an area ID (=a5) which is approximately at the center of aleft-half area
formed by nine instrument control areas AR corresponding to the area IDs (=al to &9) in
the office OF.

Thetag reader 320 installed in the instrument control area AR corresponding to
the area ID (=ab) forms a communicable range BD1 around thetag reader. The radius
of the communicable range BD1 corresponds to the communication distance of the tag
310, for example. Asillustrated in Fig. 4, the communicable range BD1 includes the
nine instrument control areas AR corresponding to the area IDs (=al to a9), which isthe
left-half area of the eighteen instrument control areas AR in the office OF. Dueto this,
the tag reader 320 installed in the instrument control area AR corresponding to the area

ID (=ab) can also communicate with the tag 310 located at an arbitrary position of the
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instrument control areas AR corresponding to the area IDs (=al to a9).
[0028]

Moreover, the tag reader 320 isinstalled in the instrument control area AR
corresponding to the area ID (=al4) which is approximately at the center of the right-half
areaformed by the nine instrument control areas AR corresponding to the area IDs (=al0
to al8) in the office OF.

The radius of acommunicable range BD2 formed by the tag reader 320 installed
in the instrument control area AR corresponding to the area ID (=al4) aso corresponds
to the communication distance of the tag 310, for example. The communicable range
BD2 includes nine instrument control areas AR corresponding to the area I Ds (=al0 to
al8), which isthe right-half area of the eighteen instrument control areas AR in the office
OF. Duetothis, the tag reader 320 installed in the instrument control area AR
corresponding to the area ID (=al4) can also communicate with the tag 310 located at an
arbitrary position in the instrument control areas AR corresponding to the area IDs (=al0
to al8).

The tag 310 can perform reliable communication with either one of the two tag
readers 320 even when the tag 310 islocated in an arbitrary instrument control area AR
of the office OF.

[0029]
[ Configuration example of instrument management device]

Fig. 5isadiagram illustrating a configuration example of the instrument control
device400. Theinstrument control device 400 includes a communication unit 401, an
instrument operation control unit 402, an adjustment control unit 403, and a control
information storage unit 404.

The communication unit 401 executes communication with the human sensor
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100, the lighting instrument 210, the dimming control device 220, the tag reader 320, and

the like in the office OF viathe network NW.

Fig. 5illustrates a configuration in which the instrument control device 400
communicates with the human sensor 100, the lighting instrument 210, the dimming
control device 220, the tag reader 320, and the like via the network NW. However,
when the human sensor 100, the lighting instrument 210, the dimming control device 220,
and the tag reader 320 employ different communication schemes, for example, the
communication unit 401 performs communication according to these communication
schemes.

[0030]

When the human sensor 100 detects the presence of a person, the instrument
operation control unit 402 causes the instrument to start a predetermined operation.

That is, when the human sensor 100 detects the presence of a person in the instrument
control area AR, the instrument operation control unit 402 turns the lighting instrument
210 in the instrument control area AR on.

[0031]

Moreover, when the human sensor 100 detects the absence of a person and the
tag reader 320 isin astate in which the tag reader 320 is not communicating with the tag
310, the instrument operation control unit 402 causes the instrument to stop the
predetermined operation.

Specificaly, such astate is a state in which the human sensor 100 has detected
the absence of a person in the instrument control area AR and the tag reader 320 is not
communicating with the tag 310 that stores the user 1D of the user Y present in the place
corresponding to the instrument control areaAR.  When this state is detected, the

instrument operation control unit 402 turns the lighting instrument 210 off.



10

15

20

25

15
[0032]

When the predetermined operation of the instrument started by the instrument
operation control unit 402 isin execution and the tag reader 320 is communicating with
the tag 310, the adjustment control unit 403 changes predetermined adjustment items of
the operation.

Specificaly, the adjustment control unit 403 changes the luminous intensity
(adjustment item) of the lighting instrument 210 when the lighting instrument 210 isin
an on state and the tag reader 320 is communicating with the tag 310 carried by the user
Y in the instrument control area AR in which the lighting instrument 210 isinstalled.
[0033]

The control information storage unit 404 stores control information. The
control information indicates an association among the human sensors 100 installed in
the plurality of instrument control areas AR, the lighting instrument 210 installed in the
plurality of instrument control areas AR, and the users who carry the tags 310, for
example. The control information of the present embodiment is further associated with
an adjustment parameter corresponding to the adjustment item.

[0034]

Fig. 6 isadiagram illustrating an example of the contents of the control
information.  The control information illustrated in Fig. 6 correspondsto acasein
which the instrument control area AR is segmented into eighteen areas asillustrated in
Fig. 2. Thatis, the control information includes records corresponding to the respective
eighteen instrument control areas AR, and one record includes an area ID, alighting
instrument ID, adimming control device ID, auser ID, asensor ID, and a user-specific
[uminous intensity.

Thearea|D isan identifier for uniquely identifying the instrument control area
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AR as described above.

Thelighting instrument 1D is an identifier for uniquely identifying the lighting
instrument 210 installed in the corresponding instrument control area AR.

The dimming control device ID isan identifier for uniquely identifying the
dimming control device 220 that controls dimming of the lighting instrument 210
indicated by the corresponding lighting instrument ID.

The user ID isan identifier for uniquely identifying the user Y who uses the
corresponding instrument control area AR as the place of the user.

The sensor ID isanidentifier for uniquely identifying the human sensor 100
installed in the corresponding instrument control area AR.

The user-specific luminous intensity (adjustment parameter) is aluminous
intensity that isindividually set depending on the user Y indicated by the corresponding
user ID. A luminous intensity corresponding to the preference of the user Y indicated
by the corresponding user 1D, for example, is set as the user-specific luminous intensity.

In this manner, depending on the control information, lighting instrument, a
dimming control device, a user, and a user-specific luminous intensity are associated with
the respective instrument control areasAR.

[0035]

The instrument operation control unit 402 causes instrument associated with the
human sensor 100 having detected the presence of a person to start a predetermined
operation based on the control information. Moreover, when it is determined that the
tag 310 associated with the human sensor 100 having detected the absence of a person is
not in acommunication state, the instrument operation control unit 402 stops the
predetermined operation of the instrument associated with the human sensor 100 having

detected the absence of a person based on the control information.
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The instrument operation control unit 402 can appropriately control power of the
lighting instrument 210 according to the presence state of the user Y in the respective
instrument control areas AR by referring to the control information.

[0036]

For example, the human sensor 100 transmits the detection information to the
instrument control device 400 viathe network NW by adding its sensor ID to the
detection information.  The instrument operation control unit 402 inputs the detection
information received by the communication unit 401. When the input detection
information indicates detection of the presence of a person, the human sensor 100
acquires the instrument ID in the record that includes the sensor ID added to the
detection information from the control information and performs control so that the
lighting instrument 210 corresponding to the instrument ID ison.

[0037]

Moreover, when the human sensor 100 has detected the absence of a person, the
instrument operation control unit 402 acquires the user ID of the person Y present in the
place corresponding to the instrument control area AR in which the human sensor 100 is
installed by referring to the control information.

More specifically, the instrument operation control unit 402 acquires the user ID
included in the same record as the sensor ID added to the detection information of the
human sensor 100 having detected the absence of a person from the control information.

Thetag reader 320 performs communication with the tag 310 to transmit the
received user ID to the instrument control device 400 viathe network NW. The
instrument operation control unit 402 determines whether auser ID identical to the user
ID acquired from the control information in the above-described manner is present

among the user IDs received from the communication unit 401. Inthisway, itis
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possible to determine whether or not the tag 310 carried by the user of the user ID

acquired from the control information is in the state of communicating with the tag
reader 320. When it is determined that the tag 310 is not in communication with the tag
reader 320, the instrument operation control unit 402 performs control to turn the lighting
instrument 210 off.

[0038]

Moreover, when the predetermined operation of the instrument started by the
instrument operation control unit 402 isin execution and the tag reader 320 is
communicating with the tag 310, the adjustment control unit 403 changes the adjustment
item of the instrument associated with the user carrying the tag 310 in accordance with
the adjustment parameter associated with the user carrying the tag 310 based on the
control information.

That is, the adjustment control unit 403 inputs the user 1D that the tag reader 320
has received from the tag 310 and acquires the lighting instrument ID included in the
same record as the input user ID from the control information. Moreover, the
adjustment control unit 403 determines whether the lighting instrument 210
corresponding to the acquired lighting instrument 1D isin an on state according to the
control of the instrument operation control unit 402.

When it is determined that the lighting instrument 210 is in the on state, the
adjustment control unit 403 acquires the dimming control device ID and the user-specific
luminous intensity within the control information, included in the same record as the
lighting instrument 1D of the lighting instrument 210 in the on state from the control
information.  The adjustment control unit 403 instructs the dimming control device 220
indicated by the acquired dimming control device ID to perform dimming control

according to the acquired user-specific luminous intensity.  In thisway, the luminous
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intensity of the lighting instrument 210 is changed to the luminous intensity indicated by

the user-specific luminous intensity in the control information.

As described above, the user-specific luminous intensity can be set to reflect the
preference of the user Y who uses the corresponding instrument control area AR, for
example. Inthisway, when theuser Y is present in the instrument control area AR, a
luminous intensity corresponding to the preference of the user who uses the instrument
control area AR can be set for the lighting instrument 210 corresponding to the
instrument control area AR.

[0039]
[Process flow example]

Fig. 7 isadiagram illustrating a process flow example of the processes that the
instrument control device 400 performs to control the lighting instrument 210.

The instrument operation control unit 402 of the instrument control device 400
determines whether the human sensor 100 has detected a person in apast period of a
detection period Ts from the present time-point (step S101).

[0040]

The pyroelectric human sensor 100 of the present embodiment detects that a
person is present by detecting a temperature change in the instrument control area AR.
Dueto this, when the user Y is moving, the human sensor 100 detects movement of the
user Y as atemperature change and detects that a person is present. However, when the
user Y is substantially motionless, since the human sensor 100 does not detect a
temperature change, the human sensor 100 makes a detection error that no personis
present.

However, for example, depending on the nature of hisor her work, the user Y

may often be in substantially the same posture, and a state in which the user Y in the
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instrument control area AR is substantially motionless may occur frequently. Inthis
case, if the human sensor 100 is configured to output detection information indicating
that a person is present only when atemperature change occurs, the human sensor 100
may output detection information indicating that no person is present even while the user
Y is present in the instrument control area AR.

Therefore, in order to overcome this shortcoming, in the present embodiment,
the human sensor 100 continues outputting detection information indicating that a person
is present until a predetermined period el apses from the time at which a temperature
changeisdetected. The predetermined period in which the detection information
indicating that a person is present is continuously output from the time at which the
temperature change is detected is the detection period Ts.  Although the length of the
detection period Tsis not particularly limited, the detection period may be approximately
30 seconds, for example.

[0041]

The detection period Ts may be set by the instrument control device 400.

That is, the human sensor 100 is configured to output detection information
indicating that a person is present only when atemperature change occurs.  Further,
when the detection information indicating that a person is present is received from the
human sensor 100, the instrument operation control unit 402 assumes that the detection
information indicating that a person is present is output until the detection period Ts
elapses from the reception time-point of the detection information.

[0042]

In Fig. 7, when it is determined that the human sensor 100 has detected a person

(step S101: YES), the instrument operation control unit 402 additionally makes the

following determination. That is, the instrument operation control unit 402 determines
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whether communi cation between the tag 310 carried by the user Y present in the place
corresponding to the instrument control area AR in which the presence of a person is
detected in step S101 and the tag reader 320 has been performed in a past period of a
communication interval Tr from the present time-point (step S102).

[0043]

Here, the tag 310 executes a communication operation of transmitting the user
ID stored therein every predetermined timeinterval. Thetimeinterval at which thetag
310 executes the transmission operation is the communication interval Tr.

The communication interval Tr is set so that the life of abattery included in the
tag 310 is maintained at a predetermined level or higher and that dimming control does
not start too late. The predetermined level or higher of battery life is such atime length
that the battery replacement frequency, an associated cost, and the like arein an
alowablerange. For example, the communication interval Tr may be approximately
three minutes, for example.

[0044]

The determination result that communication between the tag 310 and the tag
reader 320 has not been performed (step S102: NO) is obtained, for example, in the
following states.

For example, such adetermination result is obtained in a state in which the user
Y has entered the office OF and moved into the instrument control areaAR
corresponding to his or her place but the next communication interval Tr has not arrived
sincethe user Y entered the office OF.  In such a state, first communication between the
tag 310 carried by the user Y and the tag reader 320 has not been executed.

[0045]

Thus, the instrument operation control unit 402 performs control so that the
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lighting instrument 210 installed in the same instrument control area AR as the human
sensor 100 having detected the presence of a person in step S101 isturned on with a
predetermined reference luminous intensity (step S103).  In this case, the instrument
operation control unit 402 controls the lighting instrument 210 to turn on and controls the
dimming control device 220 installed in the same instrument control area AR so that the
lighting instrument 210 turns on at the reference luminous intensity.

After the process of step S103 ends, the instrument operation control unit 402
performs the process of step S101 again.

[0046]

For example, when communi cation between the tag 310 and the tag reader 320
has not been performed (step S102: NO), the presence of a person in the instrument
control area AR has already been detected in step S101. However, it cannot be
determined that the detected person is the user Y who uses the instrument control area
AR. Thisis because, when communication between the tag 310 and the tag reader 320
has not been performed, there is a possibility that the user Y whose place corresponds to
the instrument control area AR in which the presence of a person is detected has not
entered the office OF.

[0047]

In contrast, when it is determined that communication between the tag 310 and
the tag reader 320 has been performed (step S102: YES), the user whose place
corresponds to the instrument control area AR in which the presence of apersonis
detected in step S101 is certainly present in the office OF.  Inthiscase, itishighly likely
that the user Y who uses the instrument control area AR is present in the instrument
control areaAR.

[0048]
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Thus, in this case, the adjustment control unit 403 inputs the user ID that the tag

310 has transmitted to the tag reader 320 in step S102 from the tag reader 320.  Further,
the adjustment control unit 403 acquires a user-specific luminous intensity included in
the record that includes the input user ID from the control information stored in the
control information storage unit 404 (step S104).

Moreover, the adjustment control unit 403 controls the dimming control device
220 in the same instrument control area AR so that the lighting instrument 210 in the
instrument control area AR in which the presence of aperson is detected in step S101 is
turned on with the luminous intensity indicated by the user-specific luminous intensity
acquired in step S104 (step S105).  In thisway, the luminous intensity in the instrument
control area AR is adjusted to correspond to the preference of the user Y who usesthe
instrument control areaAR.  After the process of step S105 ends, the adjustment control
unit 403 performs the process of step S101 again.

[0049]

Moreover, when the human sensor 100 has not detected a person in a past period
of the detection period Ts from the present time-point (step S101: NO), the instrument
operation control unit 402 makes the following determination. That is, the instrument
operation control unit 402 determines whether communication between the tag 310
carried by the user Y whose place corresponds to the instrument control area AR in which
the presence of a person is not detected in step S101 and the tag reader 320 has been
performed in the past period of the communication interval Tr from the present
time-point (step S106). The process of step S106 is the same as that of step S102.
[0050]

It may be determined in step S106 that communication between the tag 310 and

the tag reader 320 has been performed (step S106: Y ES) in the following situation.
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For example, asituation in which the user is present in the instrument control
area AR corresponding to his or her place and performing work or the like, but, for
example, since a state in which the user is substantially motionless continues for along
period, the human sensor 100 outputs detection information indicating that the presence
of a person has not been detected after the elapse of the detection period Ts may occur.

In such astate, sincethe user Y is present in the instrument control area AR, it is
preferable to maintain the present on state of the lighting instrument 210 rather than
turning the lighting instrument 210 off.

[0051]

Therefore, in this case, the instrument operation control unit 402 or the
adjustment control unit 403 performs the process of step S101 again without executing
other processesin particular.

For example, when the process of step S103 has already been executed and the
lighting instrument 210 is presently on at the reference luminous intensity, the on state of
the lighting instrument 210 at the reference luminous intensity is maintained in the flow
returning from step S106 to step S101.

Moreover, when the process of step S105 has aready been executed and the
lighting instrument 210 is presently on with the dimming controlled according to the
user-specific luminous intensity, the dimming corresponding to the user-specific
luminous intensity is maintained in the flow returning from step S106 to step S101.
[0052]

Moreover, when it is determined in step S106 that communication between the
tag 310 and the tag reader 320 has not been performed (step S106: NO), the user Y is not
present in the office OF.

Therefore, in this case, the instrument operation control unit 402 executes
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control so that the lighting instrument 210 in the instrument control area AR where the
presence of aperson is not detected in step S101 isin the off state (step S107).  After
the process of step S107 ends, the instrument operation control unit 402 performs the
process of step S101 again.

[0053]

[Operation example of lighting instrument]

A state transition example of the lighting instrument 210 when the instrument
control device 400 executes processes according to the flowchart of Fig. 7 will be
described with reference to the timing chart of Fig. 8.

Fig. 8illustrates detection time-points of the human sensor 100 in a certain
instrument control area AR, the communication result between the tag reader 320 and the
tag 310 carried by the user Y who uses the instrument control area AR, and an operation
state of the lighting instrument 210.

The H-level associated with the human sensor 100 illustrated in Fig. 8 indicates
a state in which detection information indicating that the presence of a person is detected
isoutput, and the L-level indicates a state in which detection information indicating that
the presence of aperson is not detected is output. The H-level associated with the
communication result indicates the time-point at which communication of the tag reader
320 receiving the user ID transmitted from the tag 310 is executed, and the L-level
indicates the time-point at which the communication is not executed.

[0054]

In Fig. 8, in the period earlier than time-point t1, the presence of a person is not
detected by the human sensor 100, and the tag reader 320 is not executing
communication with the tag 310.

In this state, in the processes of Fig. 7, adetermination result “NQO” is obtained
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in step S101 and a determination result “NO” is obtained in step S106. Thus, the

instrument operation control unit 402 executes the process of step S107. Dueto this, as
illustrated in Fig. 8, the lighting instrument 210 isin the off statein the period earlier
than time-point t1.

[0055]

Moreover, the human sensor 100 detects the presence of a person at time-point
tl. Inresponseto this, inthe processes of Fig. 7, adetermination result “YES' is
obtained in step S101. However, in this case, since the tag reader 320 is not
communicating with the tag 310, a determination result “NQO” is obtained in step S102.
Thus, the instrument operation control unit 402 turns the lighting instrument 210 on with
the reference luminous intensity in step S103. Dueto this, at time-point t1, the lighting
instrument 210 transitions from the off state to the on state.

[0056]

Subsequently, at time-point t2 that occurs after the elapse of a certain period
from time-point t1, the tag reader 320 communicates with the tag 310. In this case, the
human sensor 100 isin the detection period Ts that starts from time-point t1. Thus, in
the processes of Fig. 7 corresponding to this case, a determination result “YES’ is
obtained in step S101 and a determination result “YES” is obtained in step S102.

In response to this, the adjustment control unit 403 executes dimming control
according to the user-specific luminous intensity in the processes of steps S104 and S105.
Dueto this, in the period later than time-point t2, the lighting instrument 210 in the on
state transitions to a dimming control state in which the luminous intensity thereof
changes from the reference luminous intensity to the luminous intensity indicated by the
user-specific luminous intensity.

[0057]
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Here, acase in which the user Y isin a substantially motionless state in the
instrument control area AR at time-point t3 which occurs after the elapse of the detection
period Ts from time-point t1 will be described. In this case, the human sensor 100
cannot detect atemperature change in the instrument control areaAR.  Thus, the human
sensor 100 outputs detection information indicating the absence of a person at time-point
t3.

[0058]

In the period later than time-point t3, athough the user Y is present in the
instrument control area AR, for example, the user Y isin a substantially motionless state.
Dueto this, in the period later than time-point t3, the human sensor 100 continues
outputting the detection information indicating the absence of a person.

However, in the period later than time-point t3, the user Y is still present in the
instrument control areaAR. Dueto this, the tag 310 carried by the user Y executes
communication with the tag reader 320 periodically every communication interval Tr
after the tag 310 executes first communication with the tag reader 320 at time-point t2.
In Fig. 8, the results that the tag 310 has communicated with the tag reader 320 at the
time-pointst4, t5, t6, and t7 in the period later than time-point t2 are illustrated.

[0059]

Moreover, the user leaves the office OF in the communication interval Tr
between time-points t7 and t8.

Dueto this, at time-point t8, the tag reader 320 is not communicating with the
tag 310. Thus, in the processes of Fig. 7 corresponding to the time-point t8, a
determination result “NO” is obtained in step S101, and a determination result “NO” is
obtained in step S106.

Thus, the instrument operation control unit 402 turns the lighting instrument 210
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off in step S107. Inresponseto this, at time-point t8, the lighting instrument 210

transitions from the on state at the luminous intensity indicated by the user-specific
luminous intensity to the off state.
[0060]

In this manner, in the present embodi ment, the detection information of the
human sensor 100 is first used when the lighting instrument 210 turns on.

For example, the human sensor 100 is generally operated with the supply of
electricity from a power system such as acommercial power source, and thereis no
concern of a dead battery even when the human sensor 100 is operated normally. Due
to this, the human sensor 100 can perform detection properly and output detection
information.  Further, if the lighting instrument 210 is turned on according to the
detection information indicating that the human sensor 100 has detected the presence of a
person, the lighting instrument 210 can be automatically turned on immediately, for
example, when the user Y enters the instrument control areaAR.

[0061]

Moreover, the pyroelectric human sensor 100 detects that no person is present if
there is no temperature change even when a person is actually present. However, once
the lighting instrument 210 is turned on, the instrument operation control unit 402
controls the lighting instrument 210 to remain on as long as the tag 310 executes
communication with the tag reader 320 periodically. Dueto this, even when the user Y
is substantially motionless and the human sensor 100 has not detected the presence of a
person, for example, the lighting instrument 210 remains on.

In the present embodiment, the lighting instrument 210 is turned off when
conditions that the absence of a person be detected by the human sensor 100 and the tag

310 not communicate with the tag reader 320 are satisfied. Dueto this, the lighting
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instrument 210 can be turned off when the user Y is certainly not present in the
instrument control areaAR.
[0062]

In this manner, in the present embodiment, the power of the lighting instrument
210 is controlled using both the human sensor 100 and the tag 310. Dueto this, in the
present embodiment, it is possible for the lighting instrument 210 to remain on when the
user Y ishighly likely to be present, for example, even when the user Y is substantially
motionless and no temperature change is detected, while using the human sensor 100.
[0063]

Moreover, for example, when lighting is controlled to start according to
communication between the tag 310 and the tag reader 320, if the lighting instrument 210
isturned on immediately upon detection of the presence of the user Y, the
communication interval Tr needs to be shortened to approximately several seconds.
When the communication interval Tr is shortened in this manner, the battery life
decreases remarkably.

In contrast, in the present embodiment, the lighting instrument 210 turns on
based on only the detection information of the human sensor 100, and whether or not it
remains on is determined using the communication result between the tag 310 and the tag
reader 320. Dueto this, the communication interval Tr of the tag 310 can be set to
approximately several minutes, for example. Inthisway, it is possible to maintain the
battery life of the tag 310 at a predetermined level or higher.

[0064]

Further, in the present embodiment, the user ID is stored in the tag 310 and the

user ID istransmitted to the tag reader 320, whereby the user Y whose presenceis

detected by the human sensor 100 can be specified.  In the present embodiment, the



10

15

20

25

30

user-specific luminous intensity of each user is stored in the control information using the
user 1D, whereby careful dimming control can be realized such that the luminous
intensity corresponding to the preference of the user in the respective instrument control
areas AR, for example, can be set in the lighting instrument 210.

[0065]

[Modification]

Next, modifications of the present embodiment will be described.

In the description above, the instrument control device 400 controls the power
and dimming of the lighting instrument 210 as a control target.

However, the instrument control device 400 of the present embodiment may
control instrument other than the lighting instrument 210 as a control target, for example.
As an example, the instrument control device 400 may control air-conditioning
instrument in afacility such as the office OF, for example.

Thus, an example of an instrument control system in which the instrument
control device 400 controls air-conditioning instrument as a control target will be
described as a modification.

[0066]

In such an instrument control system, air-conditioning instrument (not
illustrated) isinstalled in the respective instrument control areas AR, for example, in the
office OF of Fig. 1. Moreover, the control information stored in the control information
storage unit 404 further includes an air-conditioning instrument ID and a user-specific
setting temperature for each record. The air-conditioning instrument ID is an identifier
for uniquely identifying air-conditioning instrument in each instrument control areaAR.
The user-specific setting temperature is the setting temperature of air-conditioning

instrument set in accordance with the preference of the corresponding user Y, for
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example.
[0067]

A process flow example of the processes executed by the instrument control
device 400 of the modification is equivalent to that of Fig. 7.

However, in step S103, the instrument operation control unit 402 starts the
air-conditioning operation of the air-conditioning instrument according to a reference
setting temperature, for example. Moreover, the adjustment control unit 403 acquires
the user-specific setting temperature from the control information in step S104 and sets
the setting temperature of the air-conditioning instrument to a value indicated by the
user-specific setting temperature in step S105.  Moreover, the instrument operation
control unit 402 stops the air-conditioning operation of the air-conditioning instrument in
step S107.

[0068]

As described above, in the modification, when the presence of apersonis
detected by the human sensor 100, the air-conditioning operation of the air-conditioning
instrument in the instrument control area AR starts.  Moreover, when the
air-conditioning operation is performed and communication between the tag 310 and the
tag reader 320 is performed, the temperature corresponding to the temperature of the user,
for example, is set in the instrument control areaAR.

Moreover, when the absence of a person is detected by the human sensor 100
and communication between the tag 310 and the tag reader 320 is not performed, the
air-conditioning operation of the air-conditioning instrument stops.

[0069]
In the description above, although a case of controlling instrument in the office

OF has been described by way of an example, the instrument control configuration of the
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embodiment of the present invention can be applied to an environment other than the
office, for example, apublic facility such asalibrary or aplace such as arestaurant.
[0070]

Moreover, aprogram for realizing the functions of the respective functional
units of the instrument control device 400 illustrated in Fig. 5 may be recorded on a
computer-readabl e recording medium, the program recorded on the recording medium
may be read and executed by a computer system, whereby the instrument may be
controlled. The " computer system” mentioned herein includes an OS and hardware
such as peripheral instrument.
[0071]

Moreover, the “ computer system” may include a homepage-providing
environment (or a homepage displaying environment) when aWWW system is used.

Moreover, the “computer-readable recording medium” means a portable medium
such as aflexible disk, a magneto-optical disc, aROM, or aCD-ROM and a storage
device such as a hard disk included in acomputer system. Further, the
“computer-readable recording medium” also includes a volatile memory (RAM) included
in acomputer system, which serves as a server and a client when a program is
transmitted via a network such as the Internet or a communication line such asa
telephone line, and which stores the program for a predetermined period. Further, the
program may realize a portion of the functions and may realize the functionsin
cooperation with a program which is already recorded in the computer system.
[0072]

While embodiments of the present invention have been described in detail with
reference to the drawings, the specific configuration is not limited to these embodi ments,

and changes in design or the like can be made without departing from the spirit of the
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present invention.

INDUSTRIAL APPLICABILITY
[0073]
Embodiments of the present invention can be applied to an instrument control
device, an instrument control system, an instrument control method, a program, and the
like, in which it is necessary to control instrument while avoiding detection errors of a

human sensor and maintaining the battery life of tags at a predetermined level or higher.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0074]

10: Instrument control system

100: Human sensor

210: Lighting instrument

220: Dimming control device

310: Tag

320: Tag reader

400: Instrument control device

401: Communication unit

402: Instrument operation control unit

403: Adjustment control unit

404: Control information storage unit
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CLAIMS

1 An instrument control device comprising:

a communication unit that communicates with a human sensor that detects the

presence of aperson in a predetermined area based on atemperature changein the

predetermined area, atag-corresponding communication device that communicates with

atag positioned in the predetermined area, and instrument that performs a predetermined

operation;

an instrument operation control unit that causes the instrument to start the

predetermined operation when the human sensor detects the presence of a person and that

stops the predetermined operation of the instrument when the absence of a personis

detected by the human sensor and the tag-corresponding communication device is not

communicating with the tag; and

an adjustment control unit that changes a predetermined adjustment item of the

predetermined operation when the predetermined operation of the instrument started by

the instrument operation control unit is executed and the tag-corresponding

communication device is communicating with the tag,

wherein the human sensor isinstalled in each of aplurality of predetermined

areas,

theinstrument isinstalled in each of the plurality of predetermined areas,
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the instrument control device further comprises a control information storage

unit that stores control information indicating at least an association among the human

sensor, the instrument, a user carrying the tag, and an adjustment parameter

corresponding to the adjustment item, and

the adjustment control unit changes the adjustment item of the instrument

associated with the user carrying the tag according to the adjustment parameter

associated with the user carrying the tag based on the control information when the

predetermined operation of the instrument started by the instrument operation control

unit is executed and the tag-corresponding communication device is communicating with

the tag.

2. An instrument control device comprising:

a communication unit that communicates with a human sensor that detects the

presence of aperson in a predetermined area based on atemperature changein the

predetermined area, atag-corresponding communication device that communicates with

atag positioned in the predetermined area, and instrument that performs a predetermined

operation; and

an instrument operation control unit that causes the instrument to start the

predetermined operation when the human sensor detects the presence of a person and that
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stops the predetermined operation of the instrument when the absence of apersonis

detected by the human sensor and the tag-corresponding communication device is not

communicating with the tag,

wherein the human sensor isinstalled in each of aplurality of predetermined

areas,

theinstrument isinstalled in each of the plurality of predetermined areas,

the instrument control device further comprises a control information storage

unit that stores control information indicating at least an association among the human

sensor, the instrument, and a user carrying the tag, and

the instrument operation control unit starts the predetermined operation of the

instrument associated with the human sensor having detected the presence of a person

based on the control information and stops the predetermined operation of the instrument

associated with the human sensor having detected the absence of a person based on the

control information when the tag carried by the user associated with the human sensor

having detected the absence of a person is not communicating.

3. An instrument control system comprising:

a human sensor that detects the presence of a person in a predetermined area

based on atemperature change in the predetermined areg;
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atag-corresponding communication device that communicates with atag

positioned in the predetermined area; and

the instrument control device according to claim 1 or 2.

4, An instrument control method comprising:

communicating with a human sensor that isinstalled to detect the presence of a

person in a predetermined area based on atemperature change in the predetermined area,

atag-corresponding communication device that communicates with atag positioned in

the predetermined area, and instrument that performs a predetermined operation;

causing the instrument to start the predetermined operation when the human

sensor detects the presence of a person;

stopping the predetermined operation of the instrument when the absence of a

person is detected by the human sensor and the tag-corresponding communication device

IS not communicating with the tag;

changing a predetermined adjustment item of the predetermined operation when

the predetermined operation of the instrument that has been started is executed and the

tag-corresponding communication device is communicating with the tag,

wherein the human sensor isinstalled in each of aplurality of predetermined

areas,
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wherein the instrument is installed in each of the plurality of predetermined

areas,

storing control information indicating at |east an association among the human

sensor, the instrument, a user carrying the tag, and an adjustment parameter

corresponding to the adjustment item; and

changing the adjustment item of the instrument associated with the user carrying

the tag according to the adjustment parameter associated with the user carrying the tag

based on the control information when the predetermined operation of the instrument that

has been started is executed and the tag-corresponding communication device is

communicating with the tag.

5. An instrument control method comprising:

communicating with a human sensor that isinstalled to detect the presence of a

person in a predetermined area based on atemperature change in the predetermined area,

atag-corresponding communication device that communicates with atag positioned in

the predetermined area, and instrument that performs a predetermined operation;

causing the instrument to start the predetermined operation when the human

sensor detects the presence of a person;

stopping the predetermined operation of the instrument when the absence of a
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person is detected by the human sensor and the tag-corresponding communication device

IS not communicating with the tag;

wherein the human sensor isinstalled in each of aplurality of predetermined

areas,

theinstrument isinstalled in each of the plurality of predetermined areas;

storing control information indicating at |east an association among the human

sensor, the instrument, and a user carrying the tag; and

starting the predetermined operation of the instrument associated with the

human sensor having detected the presence of a person based on the control information

and stops the predetermined operation of the instrument associated with the human

sensor having detected the absence of a person based on the control information when the

tag carried by the user associated with the human sensor having detected the absence of a

person is not communicating.

6. A program for causing a computer to execute:

communicating with a human sensor that isinstalled to detect the presence of a

person in a predetermined area based on atemperature change in the predetermined area,

atag-corresponding communication device that communicates with atag positioned in

the predetermined area, and instrument that performs a predetermined operation;
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causing the instrument to start the predetermined operation when the human

sensor detects the presence of a person; and

stopping the predetermined operation of the instrument when the absence of a

person is detected by the human sensor and the tag-corresponding communication device

IS not communicating with the tag;

changing a predetermined adjustment item of the predetermined operation when

the predetermined operation of the instrument that has been started is executed and the

tag-corresponding communication device is communicating with the tag,

wherein the human sensor isinstalled in each of aplurality of predetermined

areas,

wherein the instrument is installed in each of the plurality of predetermined

areas,

storing control information indicating at |east an association among the human

sensor, the instrument, a user carrying the tag, and an adjustment parameter

corresponding to the adjustment item; and

changing the adjustment item of the instrument associated with the user carrying

the tag according to the adjustment parameter associated with the user carrying the tag

based on the control information when the predetermined operation of the instrument that

has been started is executed and the tag-corresponding communication device is
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communicating with the tag.

1. A program for causing a computer to execute:

communicating with a human sensor that isinstalled to detect the presence of a

person in a predetermined area based on atemperature change in the predetermined area,

atag-corresponding communication device that communicates with atag positioned in

the predetermined area, and instrument that performs a predetermined operation;

causing the instrument to start the predetermined operation when the human

sensor detects the presence of a person; and

stopping the predetermined operation of the instrument when the absence of a

person is detected by the human sensor and the tag-corresponding communication device

IS not communicating with the tag;

wherein the human sensor isinstalled in each of aplurality of predetermined

areas,

theinstrument isinstalled in each of the plurality of predetermined areas;

storing control information indicating at |east an association among the human

sensor, the instrument, and a user carrying the tag; and

starting the predetermined operation of the instrument associated with the

human sensor having detected the presence of a person based on the control information
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and stops the predetermined operation of the instrument associated with the human

sensor having detected the absence of a person based on the control information when the

tag carried by the user associated with the human sensor having detected the absence of a

person is not communicating.



