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An adapter includes a detection unit configured to detect an
operating state of an illumination fixture, a communication
unit configured to communicate with an analysis device, and
a control unit configured to cause the communication unit to
transmit a detection result of the detection unit to the analysis
device. A lighting system includes a plurality of illumination
devices. A life support system includes the plurality of illu-
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LIGHTING SYSTEM, ADAPTER FOR
WIRING TOOL, AND LIFE SUPPORT
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of priority of
Japanese Patent Application Number 2014-062362, filed on
Mar. 25, 2014, the entire contents of which are hereby incor-
porated by reference.

TECHNICAL FIELD

[0002] This disclosure generally relates to a lighting sys-
tem, an adapter for wiring tool, and a life support system, and
specifically relates to a lighting system including a plurality
of illumination devices, an adapter for wiring tool that con-
stitutes the illumination device together with an illumination
fixture, and a life support system, using the lighting system,
for supporting the life of a person.

BACKGROUND ART

[0003] A lighting system described in JP 2003-243189 A
(hereinafter referred to as “Document 1) is illustrated as a
conventional example. This conventional example includes
illumination fixtures that are installed in rooms of a house, a
remote controller, a main controller, and a gateway server.

[0004] Each illumination fixture includes a communication
unit configured to perform wireless communication, a sensor
unit configured to detect a human body, brightness, or the
like, a light source unit such as a fluorescent light, and a
control unit. A person lives normally in this house, and when
the person enters the area inside the front door (hereinafter,
referred to as the inner entrance) in which a fourth illumina-
tion fixture is installed, for example, a sensor unit of the fourth
illumination fixture detects the person, and a light source unit
is turned on. When the person moves from the inner entrance
to a living room where a second illumination fixture and a
third illumination fixture are installed, sensor units of the
third illumination fixture and then the second illumination
fixture detect the person, and the third illumination fixture and
the second illumination fixture turn on respective light source
units.

[0005] Also, in this conventional example, an operating
situation (lighted, unlighted) of each of the illumination fix-
tures, a detection result of the sensor unit, and the like are
transmitted from the communication unit to the gateway
server. The gateway server stores information such as oper-
ating situations and detection results that is transmitted from
the illumination fixtures, and determines whether an abnor-
mality (immobilized due to illness, or the like) has occurred in
the person based on the stored information. The gateway
server is configured to, upon determining that an abnormality
has occurred, notify the occurrence of the abnormality to a
pre-registered address (e-mail address, or the like).

[0006] Incidentally, the conventional example described in
Document 1 requires a dedicated illumination fixture having
a wireless communication function, rather a general illumi-
nation fixture. Accordingly, with the lighting system
described in Document 1, there is a problem in that wide-
spread adoption is difficult due to high implementation costs
(initial costs).
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SUMMARY OF THE INVENTION

[0007] The present technology has been made in view of
the above-described problems, and an object of the present
technology is to reduce implementation costs.

[0008] A lighting system according to an aspect of the
present invention includes: a plurality of illumination devices
arranged in a living space; and an analysis device configured
to analyze behavior of a person who lives in the living space.
Each of the plurality of illumination devices includes: an
illumination fixture; and an adapter for wiring tool. The illu-
mination fixture includes: a light source; a lighting device
configured to turn on the light source; a fixture body support-
ing the light source and the lighting device; and a connection
unit connected to the adapter. The adapter includes: a detec-
tion unit configured to detect an operating state of the illumi-
nation fixture; a communication unit configured to commu-
nicate with the analysis device; and a control unit configured
to cause the communication unit to transmit a detection result
of the detection unit to the analysis device.

[0009] An adapter for wiring tool according to another
aspect of the present invention is configured to be detachably
connected to a wiring tool that is installed in a living space
electrically and mechanically, and to be detachably coupled
to a connection unit included in an illumination fixture. The
adapter includes: a detection unit configured to detect an
operating state of the illumination fixture; a communication
unit configured to communicate with an analysis device, and
a control unit configured to cause the communication unit to
transmit a detection result of the detection unit to the analysis
device.

[0010] A life support system according to yet another
aspect of the present invention includes: a plurality of illumi-
nation devices arranged in a living space; and an analysis
device configured to analyze behavior of a person who lives in
the living space. Each of the plurality of illumination devices
includes: an illumination fixture; and an adapter for wiring
tool. The illumination fixture includes: a light source; a light-
ing device configured to turn on the light source; a fixture
body supporting the light source and the lighting device; and
a connection unit connected to the adapter. The adapter
includes: a detection unit configured to detect an operating
state of the illumination fixture; a communication unit con-
figured to communicate with the analysis device; and a con-
trol unit configured to cause the communication unit to trans-
mit a detection result of the detection unit to the analysis
device. The analysis device is configured to derive a lifestyle
pattern of the person by analyzing the detection result
received from the adapter, and to store a typical lifestyle
pattern and determine a well-being of the person by compar-
ing the typical lifestyle pattern with the lifestyle pattern
derived from analysis of the detection result.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The figures depict one or more implementations in
accordance with the present teaching, by way of example
only, not by way of limitations. In the figures, like reference
numerals refer to the same or similar elements.

[0012] FIG.1is asystem configuration diagram illustrating
a lighting system and a life support system according to
Embodiment 1;
[0013] FIG. 2A is a top view of an adapter according to
Embodiment 1;
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[0014] FIG. 2B is a side view of the adapter according to
Embodiment 1;

[0015] FIG.2Cisabottom view of the adapter according to
Embodiment 1;

[0016] FIG. 3 is an exploded perspective view of an illumi-
nation fixture in Embodiment 1;

[0017] FIG. 4 is afloor plan of a house in which a plurality
of illumination devices according to Embodiment 1 are
installed;

[0018] FIG. 5A is a diagram illustrating a typical lifestyle
pattern in Embodiment 1;

[0019] FIG. 5B is a diagram illustrating a lifestyle pattern
when an abnormality occurs in Embodiment 1;

[0020] FIG. 61is ablock diagram of an identification tag and
aplurality of reader-writers in a life support system according
to Embodiment 2; and

[0021] FIG. 7 is a floor plan of a share house in which a
plurality of illumination devices according to Embodiment 2
are installed.

DETAILED DESCRIPTION

Embodiment 1

[0022] A lighting system and a life support system accord-
ing to Embodiment 1 include, as shown in FIG. 1, a plurality
of (two in the diagram) illumination devices 1 that are
arranged in a living space, and an analysis device 4 configured
to analyze behavior of a person who lives in the living space.
[0023] Each illumination device 1 includes an illumination
fixture 2 and an adapter for wiring tool (hook ceiling rosette)
3 (hereinafter abbreviated to an adapter).

[0024] The adapter 3 is detachably connected to a hook
ceiling body 6, which is one of wiring tools that are installed
in the living space (ceilings of rooms in a residence, for
example), electrically and mechanically. The hook ceiling
body 6 constitutes a hook ceiling rosette with a hook ceiling
connector. The adapter 3 includes, as shown in FIG. 1, a
control unit 30, a detection unit 31, and a communication unit
32. Also, the adapter 3 may include a data transmission unit
33.

[0025] The detection unit 31 is configured to detect the
operating state of the illumination fixture 2. Specifically, the
detection unit 31 measures the magnitude of current (load
current) that is supplied from a commercial AC power supply
5 to the illumination fixture 2 via the hook ceiling body 6, and
detects the operating state of the illumination fixture 2 by
comparing the measurement value with a predetermined
threshold value. That is, in the case where the illumination
fixture 2 is in a lighted state, since the measurement value of
the load current exceeds the threshold value, the detection
unit 31 can detect that the illumination fixture 2 is in a lighted
state. Also, in the case where the illumination fixture 2 is in an
unlighted state, since the measurement value of the load cur-
rent is the threshold value or less, the detection unit 31 can
detect that the illumination fixture 2 is in an unlighted state.
Also, the detection unit 31 is configured to output a detection
result of the operating state of the illumination fixture 2 to the
control unit 30. Note that the detection unit 31 preferably
measures the load current using a current sensor, for example.
Furthermore, it is preferable that the detection unit 31 com-
pares the measurement value of the load current with the
threshold value using a comparator, and outputs, to the con-
trol unit 30, a detection signal (detection result) that is at a
high level when in a lighted state, and is at a low level when in
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anunlighted state. Note that the detection unit 31 may output,
to the control unit 30, a detection signal that is at a low level
when in a lighted state, and is at a high level when in an
unlighted state. That is, the detection unit 31 may output, to
the control unit 30, a detection signal, the level of which
differs when in a lighted state and when in an unlighted state.
[0026] The communication unit 32 is configured to com-
municate (perform wireless communication using radio
waves as a communication medium, for example) with the
analysis device 4.

[0027] The data transmission unit 33 is configured to per-
form data transmission with a controller 23, which will be
described later, of the illumination fixture 2 using a short-
range wireless communication system that is standardized in
IEEE 802.15.1, or a wired communication system such as a
UART (Universal Asynchronous Receiver Transmitter), for
example.

[0028] The control unit 30 includes a microcontroller. The
control unit 30 stores a detection signal (hereinafter referred
to as detection data) that is outputted from the detection unit
31 in a memory embedded in the microcontroller. Also, the
control unit 30 stores data (described later) that the data
transmission unit 33 receives from the controller 23 of the
illumination fixture 2 in the memory. The control unit 30
causes the communication unit 32 to transmit detection data
or the like stored in the memory to the analysis device 4.
[0029] The appearance of the adapter 3 is shown in FIGS.
2A102C. The adapter 3 includes, as shown in FIGS. 2A t0 2C,
a container 34, a pair of hook blades 35, a receptacle connec-
tor 36, a pair of hook members 37, a pair of operation mem-
bers 38, and the like.

[0030] Thecontainer 34 is formed in a flat cylindrical shape
by an insulating material such as a synthetic resin. The pair of
hook blades 35 is provided so as to protrude upward from an
upper face of the container 34. The pair of hook blades 35 is
to be detachably connected to a known hook ceiling body 6
(refer to FIG. 1) electrically and mechanically.

[0031] The receptacle connector 36 is provided so as to be
exposed in the center of a lower face of the container 34. The
receptacle connector 36 is electrically connected, inside the
container 34, to the pair of hook blades 35.

[0032] The pair of hook members 37 retractably protrudes
from a side face of the container 34, and is pressed outward
from the side face of the container 34 by a spring that is
housed inside the container 34. The operation members 38 are
coupled, inside the container 34, to the respective hook mem-
bers 37, and a portion ofthe operation members 38 is exposed
from the lower face of the container 34. That is, when the pair
of operation members 38 is operated by being pressed out-
wardly, the hook members 37 that are coupled to the respec-
tive operation members 38 can be retracted inside the con-
tainer 34.

[0033] The illumination fixture 2 includes, as shown in
FIG.1,an AC/DC converter 20, a DC/DC converter 21, and an
LED module 22. The illumination fixture 2 may further
include the controller 23. Furthermore, the illumination fix-
ture 2 may include at least one of a person detection sensor
unit 24 and a brightness sensor unit 25.

[0034] The AC/DC converter 20 is configured to convert an
AC voltage/AC current that is supplied from the AC power
supply 5 via the hook ceiling body 6 and the adapter 3 to a DC
voltage/DC current. The DC/DC converter 21 is configured to
convert (lower, for example) the DC voltage outputted from
the AC/DC converter 20 to a desired DC voltage.
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[0035] The LED module 22 is configured by a plurality of
LEDs (light emitting diodes) that are mounted on a substrate.
That is, the LED module 22 is a light source of the illumina-
tion fixture 2. Note that the light source is not limited to the
LED module 22, and may be an organic electroluminescence
element, a fluorescent lamp, an incandescent lamp, or the like.

[0036] The person detection sensor unit 24 is configured to
detect the presence of a person in a detection region, and
output a person detection signal (person detection result)
indicating that the presence of a person is detected to the
controller 23. Such a person detection sensor unit 24 is con-
figured to sense heat rays (infrared light) that are radiated
from the human body by a pyroelectric element, for example.
Note that the person detection sensor unit 24 is not limited to
apassive type sensor using the pyroelectric element, and may
be configured by an active type sensor using ultrasonic waves
or radio waves.

[0037] The brightness sensor unit 25 is configured to mea-
sure ambient brightness (illuminance), and output a measure-
ment value of the brightness to the controller 23. Such a
brightness sensor unit 25 is configured to measure the bright-
ness using a photoelectric conversion element such as a solar
cell, a photodiode, or a phototransistor.

[0038] The controller 23 includes a microcontroller. The
controller 23 is configured to control the DC/DC converter 21
based on the person detection signal that is received from the
person detection sensor unit 24 and the measurement value
that is received from the brightness sensor unit 25. For
example, if the measurement value of brightness is a prede-
termined threshold value or more, the controller 23 preferably
stops the DC/DC converter 21 and turns off the LED module
22. Also, in the case where the measurement value of bright-
ness is less than the threshold value, the controller 23 prefer-
ably feedback-controls the output of the DC/DC converter 21
such that the measurement value matches a pre-set target
value of brightness. Alternatively, the controller 23 preferably
causes the DC/DC converter 21 to operate and turn on the
LED module 22, in the case of having received the person
detection signal, and stops the DC/DC converter 21 and turns
off the LED module, in the case of not receiving the person
detection signal. As a result of the controller 23 performing
the above control operations, energy saving can be realized by
preventing the LED module 22 from being turned on unnec-
essarily.

[0039] FIG. 3 shows an exploded perspective view of the
illumination fixture 2. The illumination fixture 2 includes a
fixture body 26, a light guide body 27, a body cover 28, a
cover 29, and the like. The fixture body 26 is integrally
formed, with a metal plate such as a steel plate, by a base
portion 260, which is shaped like a ring, and a projecting base
portion 261, which is shaped like a dish and is provided inside
the base portion 260. A circular through hole 262 passes
through the projecting base portion 261 at the center thereof.
A holder 263 (connection unit) is attached to the through hole
262. Note that the LED module 22 is attached to a lower face
of the base portion 260.

[0040] Theholder263 is integrally formed, with a synthetic
resin material, by an elliptical flange portion 2630 and a
cylindrical insertion portion 2631, which passes through the
flange portion 2630 at the center thereof. A portion of the
insertion portion 2631 that is lower than the flange portion
2630 is inserted into the through hole 262, and the flange
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portion 2630 is fixed to the projecting base portion 261 by a
screw, and as a result the holder 263 is attached to the fixture
body 26.

[0041] A hook groove to which the pair of hook members
37 of the adapter 3 is to be caught is provided in an inner
circumferential surface of the insertion portion 2631. That is,
the adapter 3 is inserted into the insertion portion 2631 of the
holder 263, the holder 263 and the adapter 3 are coupled by
the pair of hook members 37 being caught in the hook groove,
and as a result the fixture body 26 is attached to the adapter 3.
[0042] A lighting device 200 (AC/DC converter 20 and
DC/DC converter 21) is attached on the projecting base por-
tion 261 of the fixture body 26. The lighting device 200
includes a plug connector. As a result of the plug connector
being connected to the receptacle connector 36 of the adapter
3, a power supply path from the AC power supply 5 to the
lighting device 200 is formed.

[0043] Also, two or more fixtures 264 for detachably
attaching the cover 29 and two or more support metal fittings
265 for supporting the cover 29 are provided alternately in a
circumferential direction at equal intervals on a lower face of
the base portion 260 of the fixture body 26. Note that since the
fixture 264 and the support metal fitting 265 are convention-
ally known, detailed description will be omitted.

[0044] The body cover 28 is formed in a deep dish like
shape by a metal plate, and is fixed to the fixture body 26 by
a screw so as to cover the projecting base portion 261 of the
fixture body 26 from above. A projecting portion 280 having
a circular truncated cone shape is provided at the center of a
bottom face of the body cover 28, and a circular through hole
281 passes through the projecting portion 280 at the center
thereof. That is, the adapter 3 is inserted into the insertion
portion 2631 of the holder 263 through the through hole 281
of'the body cover 28.

[0045] The light guide body 27 is formed in a disk like
shape by a synthetic resin material, such as acryl, having
translucency. The light guide body 27 is attached to a lower
face side of the fixture body 26, and is configured to emit light
that is radiated from the LED module 22 downward while
guiding the light toward the center.

[0046] The cover 29 is formed by a synthetic resin material,
such as acryl, having translucency in a dome like shape in
which an upper face is open, and is attached to the lower face
side of the fixture body 26 with the fixtures 264 and the
support metal fittings 265. Also, the cover 29 includes a
diffusion structure that diffuses light that is emitted from the
light guide body 27. Note that the diffusion structure is real-
ized by a white coating film that is formed on a surface of the
cover 29, a diffusion material that is mixed into a synthetic
resin material that forms the cover 29, an asperity that is
formed on the surface of the cover 29, or the like. Since the
diffusion structure is provided in the cover 29, as described
above, the uniformity of light that is radiated to an illumina-
tion space can be further improved. Note that it is preferable
that the person detection sensor unit 24 and the brightness
sensor unit 25 are attached to the flange portion 2630 of the
fixture body 26.

[0047] Note that the above-described illumination fixture 2
is one example, and the shape and structure of the fixture body
26 is not limited to the above-described embodiment.
[0048] The analysis device 4 includes, as shown in FIG. 1,
an analysis unit 40, a storage unit 41, and a communication
unit 42. The analysis device 4 is configured by a general
purpose computer system. The analysis unit 40 performs
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analysis processing by causing the computer system to
execute software (program) for causing the computer system
to perform various processing including the analysis process-
ing. The storage unit 41 is configured by a high capacity
storage device such as a hard disk drive. The communication
unit 42 is configured to communicate (wirelessly communi-
cate using radio waves as a communication medium, for
example) with the communication unit 32 of the adapter 3.
[0049] A plurality of illumination devices 1 according to
the present embodiment are installed in a detached house or a
dwelling unit 8 of an apartment building, as shown in FIG. 4,
for example. The rooms ofthe dwelling unit 8 include a living
room 80, a kitchen 81, a bedroom 82, a bathroom 83, a
washroom 84, and a lavatory 85, and the illumination device
1 is installed in each room. The illumination device 1 is also
installed in a hallway 86, an inner entrance 87 and outer
entrance (that is, the area outside the front door) 88, a wash-
stand 841 in a washroom 84, and a sink 811 in a kitchen 81.
Note that, in each of the living room 80, the kitchen 81, and
the bedroom 82 in the dwelling unit 8 shown in FIG. 4, an
illumination fixture 2 including the brightness sensor unit 25
is preferably installed as the illumination fixture 2 that is
included in the illumination device 1. Also, in each of the
rooms other than the living room 80, the kitchen 81, and the
bedroom 82 in the dwelling unit 8 shown in FIG. 4, an illu-
mination fixture 2 including the person detection sensor unit
24 is preferably installed as the illumination fixture 2 that is
included in the illumination device 1.

[0050] While a dweller (person) of a dwelling unit 8 is at
home, the illumination devices 1 (illumination fixtures 2) in
respective rooms are appropriately turned on and off. In each
illumination device 1, the adapter 3 detects an operating state
(lighted state and unlighted state) of the illumination fixture 2,
and notifies the detection result to the analysis device 4. Note
that the hook ceiling body 6 is often not installed in the
bathroom 83, the washroom 84, the lavatory 85, the hallway
86, the inner entrance 87, or the outer entrance 88. Accord-
ingly, in each of the illumination devices 1 that are to be
installed in these areas, the AC/DC converter 20 is, normally,
directly connected to the AC power supply 5. Therefore, in
each of these illumination devices 1, it is preferable that the
controller 23 determines the operating state of the LED mod-
ule 22, and causes a communication unit included in the
illumination device 1 to transmit the detection result of the
operating state to the analysis device 4.

[0051] The analysis device 4 is configured to receive a
detection result that is notified from the adapter 3 of the
illumination device 1 (or illumination device 1) by the com-
munication unit 42, and store the received detection result in
the storage unit 41. In the analysis device 4, a lifestyle pattern
of a person can be derived by analyzing the detection result
stored in the storage unit 41 with the analysis unit 40.

[0052] Forexample, the analysis unit 40 determines that the
person has woken up when the illumination device 1 in the
washroom 84 or the illumination device 1 in the lavatory 85 is
switched to a lighted state in the morning, and stores the time
in the storage unit 41 as the wake-up time on that day. Also,
the analysis unit 40 determines that the person went to bed
when all the illumination devices 1 are switched to an
unlighted state, and stores the time in the storage unit 41 as the
bedtime on that day. Furthermore, the analysis unit 40 stores
the time of day, the number of times, and the duration of time
per lighting that the illumination device 1 in the lavatory 85
was turned on during one day in the storage unit 41. Also, the
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analysis unit 40 stores the time of day and the lighting dura-
tion that the illumination device 1 in the bathroom 83 was
turned on during one day in the storage unit 41.

[0053] Itis preferable that the analysis unit 40 is configured
to derive a lifestyle pattern of the person from data that is
stored in the storage unit 41, including the wake-up time and
bedtime, the number of times and the duration/amount of time
that the lavatory was used per day, the amount of time taken
for bathing or showering per day, and the like.

[0054] Furthermore, it is preferable that the analysis unit 40
is configured to derive a typical lifestyle pattern of the person
from an average value of the lifestyle patterns over a long
period of time (one month to one year, for example). FIG. 5A
shows an example of a typical lifestyle pattern. The lifestyle
pattern of the person frequently involves taking a bath at
approximately 21:00, going to bed at approximately 22:00,
waking up at approximately 6:00, and using the lavatory just
after waking up and around noon.

[0055] As described above, the lighting system according
to the present embodiment includes a plurality of the illumi-
nation devices 1 arranged in a living space and the analysis
device 4 configured to analyze the behavior of a person who
lives in the living space. Each of the plurality of illumination
devices 1 includes the illumination fixture 2 and the adapter 3
for wiring tool (hook ceiling rosette). The illumination fixture
2 includes the light source (LED module 22) and the lighting
device 200 (AC/DC converter 20 and DC/DC converter 21)
configured to turn on the light source. Also, the illumination
fixture 2 includes the fixture body 26 that supports the light
source and the lighting device 200, and the connection unit
(holder 263) that is connected to the adapter 3. The adapter 3
includes the detection unit 31 configured to detect the oper-
ating state of the illumination fixture 2, the communication
unit 32 configured to communicate with the analysis device 4,
and the control unit 30 configured to cause the communica-
tion unit 32 to transmit the detection result of the detection
unit 31 to the analysis device 4.

[0056] Since the lighting system according to the present
embodiment is configured as described above, merely by
changing an adapter to which an existing illumination fixture
2 is connected to the adapter 3 according to the present
embodiment, the operating state of the illumination fixture 2
(illumination device 1) can be detected, and the detection
result can be collected by the analysis device 4. As aresult, the
implementation costs of the lighting system according to the
present embodiment can be reduced compared with the light-
ing system described in Document 1.

[0057] Also, the analysis device 4 of the present embodi-
ment is preferably configured to derive a lifestyle pattern of
the person by analyzing the detection result received from the
adapter 3, as described above.

[0058] Inthe analysis device 4, the derivation accuracy can
be easily improved by deriving the lifestyle pattern of the
person from an operating state of an illumination fixture 2
(illumination device 1) that is used relatively frequently in the
daily life of the person.

[0059] Also, the illumination fixture 2 in the present
embodiment preferably includes the person detection sensor
unit 24 configured to detect the presence of a person in a
detection region, and the controller 23 configured to control
the lighting device 200 (AC/DC converter 20 and DC/DC
converter 21) in accordance with the person detection result
of the person detection sensor unit 24. The control unit 30 of
the adapter 3 is preferably configured to acquire the person
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detection result of the person detection sensor unit 24 from
the controller 23, and cause the communication unit 32 to
transmit the acquired person detection result to the analysis
device 4. The analysis device 4 is preferably configured to
derive a lifestyle pattern of the person by analyzing the detec-
tion result (operating state of illumination fixture 2) and the
person detection result that are received from the adapter 3.
[0060] That is to say, the controller 23 of the illumination
fixture 2 may transmit the measurement value of the bright-
ness sensor unit 25 to the data transmission unit 33 of the
adapter 3, or may directly transmit the person detection result
of the person detection sensor unit 24 from the communica-
tion unit included in the illumination fixture 2 to the analysis
device 4.

[0061] Forexample, theilluminationdevice1 including the
person detection sensor unit 24 is configured to prevent the
controller 23 from turning off the LED module 22 until a
predetermined lighting holding time elapses after the person
detection sensor unit 24 no longer detects a person. Accord-
ingly, the derivation accuracy of a lifestyle pattern can be
improved by the analysis device 4 estimating the use situation
of the lavatory 85 from the person detection result of the
person detection sensor unit 24, rather than by estimating the
use situation of the lavatory 85 from the operating state of the
illumination device 1 installed in the lavatory 85.

[0062] Also, the illumination fixture 2 in the present
embodiment is preferably configured to include the bright-
ness sensor unit 25 configured to measure the ambient bright-
ness, and the controller 23 configured to control the lighting
device 200 according to the measurement value of the bright-
ness sensor unit 25. The control unit 30 of the adapter 3 is
preferably configured to acquire the measurement value of
the brightness sensor unit 25 from the controller 23, and cause
the communication unit 32 to transmit the acquired measure-
ment value to the analysis device 4. The analysis device 4 is
preferably configured to derive a lifestyle pattern of the per-
son by analyzing the detection result (operating state of illu-
mination fixture 2) and the measurement value that are
received from the adapter 3.

[0063] For example, the analysis device 4 can determine
that a person has fallen asleep if the measurement value of
brightness remains at a predetermined lower limit value or
less until a predetermined time (10 minutes, for example) has
elapsed after the time when the illumination device 1 installed
in the bedroom 82 was turned off. Therefore, the accuracy of
derivation of a lifestyle pattern of a person by the analysis
device 4 can be improved, compared with a case where the
behavior of the person is estimated from only an operating
state of the illumination device 1.

[0064] It is preferable that the illumination fixture 2 in the
present embodiment includes the brightness sensor unit 25
configured to measure the ambient brightness, and the con-
troller 23 controls the lighting device 200 according to the
person detection result by the person detection sensor unit 24
and the measurement value by the brightness sensor unit 25.
The control unit 30 of the adapter 3 is preferably configured to
acquire the measurement value of the brightness sensor unit
25 from the controller 23, and cause the communication unit
32 to transmit the acquired measurement value to the analysis
device 4. The analysis device 4 is preferably configured to
derive a lifestyle pattern of the person by analyzing the detec-
tion result (operating state of illumination fixture 2), the per-
son detection result, and the measurement value that are
received from the adapter 3.
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[0065] The adapter 3 for wiring tool (hook ceiling) in the
present embodiment is configured to be detachably connected
to a wiring tool (hook ceiling body 6) that is installed in a
living space electrically and mechanically, and to be detach-
ably coupled to the connection unit (holder 263) included in
the illumination fixture 2. The adapter 3 includes the detec-
tion unit 31 configured to detect the operating state of the
illumination fixture 2, the communication unit 32 configured
to communicate with the analysis device 4, and the control
unit 30 configured to cause the communication unit 32 to
transmit the detection result of the detection unit 31 to the
analysis device 4.

[0066] The life support system according to the present
embodiment includes a plurality of the illumination devices 1
that are arranged in a living space (dwelling unit 8), and the
analysis device 4 configured to analyze the behavior of a
person who lives in the living space. Each of the plurality of
illumination device 1 includes the illumination fixture 2, and
the adapter 3 for wiring tool (hook ceiling rosette). The illu-
mination fixture 2 includes the light source (LED module 22),
the lighting device 200 (AC/DC converter 20 and DC/DC
converter 21) configured to turn on the light source, the fixture
body 26 that supports the light source and the lighting device
200, and the connection unit (holder 263) to be connected to
the adapter 3. The adapter 3 includes the detection unit 31
configured to detect the operating state of the illumination
fixture 2, the communication unit 32 configured to commu-
nicate with the analysis device 4, and the control unit 30
configured to cause the communication unit 32 to transmit the
detection result of the detection unit 31 to the analysis device
4. The analysis device 4 is configured to derive a lifestyle
pattern of the person by analyzing the detection result
received from the adapter 3. Furthermore, the analysis device
4 is preferably configured to store a typical lifestyle pattern,
and determine the well-being of the person by comparing the
lifestyle pattern derived by analyzing the detection result with
the typical lifestyle pattern.

[0067] The life support system according to the present
embodiment can detect the operating state of the illumination
fixture 2 (illumination device 1) and collect the detection
result by the analysis device 4, merely by changing the
adapter to which the existing illumination fixture is connected
to the adapter 3. As aresult, the life support system according
to the present embodiment has an effect of reducing the
implementation costs compared with the lighting system
described in Document 1.

[0068] Note that the adapter 3 is not limited to the adapter 3
according to the present embodiment, and can be formed in an
arbitrary shape. The adapter 3 is not limited to an adapter for
the hook ceiling, and can be configured so as to be connected
to an arbitrary wiring tool. Furthermore, the adapter 3 can be
connected to the illumination fixture 2. The illumination fix-
ture 2 can also be configured so as to receive electric power
supplied from the wiring tool via the adapter 3.

[0069] For example, FIG. 5A shows a typical lifestyle pat-
tern, and FIG. 5B shows a lifestyle pattern derived by the
analysis device 4 (analysis unit 40 thereof) on an arbitrary
day. In the lifestyle pattern shown in FIG. 5B, the person is
considered to have used the lavatory 85 many times after
going to bed. The analysis device 4 (analysis unit 40 thereot)
preferably determines that, by comparing the typical lifestyle
pattern (refer to FIG. 5A) with the lifestyle pattern of the
person (refer to FIG. 5B), the person is not well considering
extremely large number of times that the lavatory was used
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during the night. Note that it is preferable that the evaluation
criteria for the analysis device 4 (analysis unit 40 thereof)
determining the well-being (presence of abnormality) of a
person is set according to the age of the person and whether or
not the person has a chronic disease.

[0070] Here, it is preferable that the analysis device 4 is
configured to be able to perform communication via a wide
area network (WAN) such as the Internet. The analysis device
4, upon determining that the person is not well, preferably
notifies a pre-registered contact of the occurrence of an abnor-
mality. Note that the contact may be an e-mail address of a
relative of the person or an administrative organ, for example.
Alternatively, in the case where a communication terminal
that can communicate with the analysis device 4 is installed in
a control room of the apartment building, the analysis device
4 preferably notifies the communication terminal of the
occurrence of an abnormality.

Embodiment 2

[0071] A life support system according to Embodiment 2
will be described in detail with reference to drawings. Note
that the life support system according to the present embodi-
ment has a basic configuration in common with the life sup-
port system according to Embodiment 1. Accordingly, con-
stituent elements in common with the life support system
according to Embodiment 1 are provided with the same ref-
erence numerals, and description thereof will be omitted.
[0072] The life support system according to the present
embodiment preferably includes, as shown in FIG. 6, an
identification tag 7 to be attached to an apparatus 72 used by
a person, and a plurality of reader-writers 9 that are arranged
in a living space. The identification tag 7 preferably includes
a communication unit 71 (transmission unit) configured to
transmit a specific identification code to the plurality of
reader-writers 9. The plurality of reader-writers 9 each is
preferably configured to transmit, to the analysis device 4, the
identification code that is received from the communication
unit 71 of the identification tag 7. The analysis device 4 is
preferably configured to derive a lifestyle pattern of the per-
son by analyzing the detection result received from the
adapter 3 and the identification code received from the plu-
rality of reader-writers 9.

[0073] The identification tag 7, which is also referred to as
a RF tag, includes a tag control unit 70 and the communica-
tion unit 71. Each of the reader-writers 9 includes a reader-
writer control unit 90, a first communication unit 91, and a
second communication unit 92, and the like. The identifica-
tion tag 7 and the plurality of reader-writers 9 constitute a
conventionally known RFID system.

[0074] The tag control unit 70 stores a specific identifica-
tion code. The communication unit 71 of the identification tag
7 is configured to perform short-range wireless communica-
tion with the first communication unit 91 of a reader-writer 9,
and supply electric power supplied from the reader-writer 9 to
the tag control unit 70 with a contactless power transmission
technology.

[0075] Thatis, upontheidentificationtag 7 entering an area
where communication can be performed with the first com-
munication unit 91 of a reader-writer 9, the communication
unit 71 and the tag control unit 70 are activated by the electric
power transmitted contactlessly from the reader-writer 9.
Then, the tag control unit 70 causes the communication unit
71 to transmit the specific identification code to the reader-
writer 9.
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[0076] The reader-writer control unit 90 stores a specific
ID. The reader-writer control unit 90, upon the first commu-
nication unit 91 receiving the identification code of the iden-
tification tag 7, generates a transmission frame including the
identification code, its own ID, and the current time, and
passes the transmission frame to the second communication
unit 92. The second communication unit 92 transmits the
transmission frame to the analysis device 4 by a radio signal.
[0077] In the analysis device 4, a communication unit 42
receives the radio signal, and passes the transmission frame
included in the radio signal to an analysis unit 40. The analy-
sis unit 40 associates the data of the identification code, the ID
of the reader-writer 9, and the time that are included in the
transmission frame, and stores the associated data in the
storage unit 41.

[0078] The life support system according to the present
embodiment is preferably installed in a share-house A0 for
the elderly, as shown in FIG. 7, for example. In the share-
house A0, nine residential rooms Al to A9, four lavatories B1
to B4, one dining kitchen C1, and a bathroom D1 are arranged
in the first floor. A bed 11, an illumination device 1, and a
reporting device 10 are installed in each of the residential
rooms Al to A9. Note that the analysis device 4 is installed in
a control room, or the like.

[0079] The reporting devices 10 each include a communi-
cation function for communicating with the analysis device 4
wirelessly or by wire, a display device configured to display
information that is received from the analysis device 4 using
the communication function, and the like, and are installed in
walls of the residential rooms A1l to A9, for example. Such a
reporting device 10 may be a tablet computer having a wire-
less communication function, for example.

[0080] Also, the illumination devices 1 (illumination fix-
tures 2) each including a brightness sensor unit 25 are
installed in ceilings of the respective residential rooms A1 to
A9, which are private areas of respective residents (persons).
Furthermore, the illumination devices 1 each including a
person detection sensor unit 24 are installed in ceilings or
walls of the lavatories B1 to B4, the bathroom D1, the dining
kitchen C1, and like, which are common areas. Note that the
reporting device 10 is also installed in a wall of the dining
kitchen C1.

[0081] Also, the reader-writers 9 are installed in walls of
the private areas and common areas (including hallways, the
entrance, and the like; the same applies hereinafter), as shown
in FIG. 7. Note that the reader-writers 9 may be installed in the
ceiling. Also, the reader-writer 9 may be built into the illumi-
nation device 1 (illumination fixture 2 or adapter 3).

[0082] The identification tag 7 is preferably attached to an
article that is always carried, worn, or used by a person when
the person moves, the article being a walking stick, glasses, a
wheelchair, a wristband, or the like, for example.

[0083] The analysis device 4 receives, with the communi-
cation unit 42, detection results notified from the adapters 3 of
the illumination devices 1 (or illumination devices 1) and
location information (information constituted by the identi-
fication code, the ID of a reader-writer 9, and the time; the
same applies hereinafter) notified from the reader-writers 9,
and stores the received information in the storage unit 41.
[0084] For example, the analysis unit 40, upon receiving
location information from a reader-writer 9 that is installed in
the lavatory B1, determines that a person associated with the
identification code of the location information is using the
lavatory B1. That is, since the lavatories B1 to B4 are arranged
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in the common area, the analysis unit 40 of the analysis device
4 cannot specify the user (person) from the detection results
of'the illumination devices 1 that are installed in the lavatories
B1 to B4. Accordingly, the reader-writers 9 are installed in
common areas, and the reader-writers 9 transmit pieces of
location information to the analysis device 4, and as a result
the analysis unit 40 can specify persons who are using the
lavatories B1 to B4, the bathroom D1, and the like. In other
words, the analysis unit 40 can individually confirm the loca-
tions of a plurality of persons wherever they are in the private
areas and the common areas.

[0085] Accordingly, the analysis unit 40 can derive a lif-
estyle pattern of each of the persons based on the detection
results (wake-up time, bedtime, and the like) of the illumina-
tion devices 1 in the private areas, the detection results of the
illumination devices 1 in the common areas, and the location
information of the reader-writers 9 that are stored in the
storage unit 41.

[0086] Furthermore, the analysis unit 40 is preferably con-
figured to derive, for each person, a typical lifestyle pattern
from an average value of the lifestyle patterns over a long
period of time (one month to one year, for example), compare,
for each person, the lifestyle pattern with the typical lifestyle
pattern, and determine the well-being of each person.

[0087] Also, the analysis unit 40 is preferably configured to
calculate a distance that a person moves in the share-house A0
by analyzing location information obtained from the reader-
writers 9, and determine whether or not the person has done
an appropriate amount of exercise (walking). The analysis
unit 40 is preferably configured to, upon determining that the
person has not done enough exercise, cause areporting device
10 that is installed in the residential room (A2, for example)
of'the person to report (display) a message or the like prompt-
ing the person to do some exercise.

[0088] Incidentally, the analysis unit 40 can grasp, in real
time, the use situations of the lavatories B1 to B4 and the
bathroom D1 based on the detection results of the illumina-
tion devices 1 and the location information obtained from the
reader-writers 9. The analysis unit 40 is preferably configured
to report the use situation of the lavatories B1 to B4 and the
bathroom D1 from the reporting devices 10 in the residential
rooms Al to A9. That is, as a result of the use situation of the
lavatories B1 to B4 and the bathroom D1 being reported from
the reporting devices 10, persons can stay in the residential
rooms Al to A9 until the lavatories B1 to B4 and the bathroom
D1 become available. As a result, the load on the persons and
carers who care the persons can be reduced.

[0089] The life support system according to the present
embodiment preferably includes the identification tag 7 that
is attached to an apparatus 72 (walking stick, wheelchair, or
the like) used by a person, and the plurality of reader-writers
9 that are arranged in the living space (share-house A0). The
identification tag 7 preferably includes the transmission unit
(communication unit 71) configured to transmit a specific
identification code to the plurality of reader-writers 9. The
plurality of reader-writers 9 each is preferably configured to
transmit the identification code received from the transmis-
sion unit (communication unit 71) of the identification tag 7 to
the analysis device 4. The analysis device 4 is preferably
configured to derive the lifestyle pattern of the person by
analyzing the detection results received from the adapters 3
and the identification code received from the plurality of
reader-writers 9.
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[0090] The life support system according to the present
embodiment can derive lifestyle patterns of a plurality of
persons even in the case of being installed in a living space
(share-house A0) including private areas that are used solely
by respective persons and common areas shared by the per-
sons.

[0091] While the foregoing has described what are consid-
ered to be the best mode and/or other examples, it is under-
stood that various modifications may be made therein and that
the subject matter disclosed herein may be implemented in
various forms and examples, and that they may be applied in
numerous applications, only some of which have been
described herein. It is intended by the following claims to
claim any and all modifications and variations that fall within
the true scope of the present teachings.

1. A lighting system comprising:

a plurality of illumination devices arranged in a living

space; and

an analysis device configured to analyze behavior of a

person who lives in the living space,

each of the plurality of illumination devices comprising:

an illumination fixture; and
an adapter for wiring tool,
the illumination fixture comprising:
a light source;
a lighting device configured to turn on the light source;
a fixture body supporting the light source and the light-
ing device; and
a connection unit connected to the adapter, and

the adapter comprising:

a detection unit configured to detect an operating state of
the illumination fixture;

a communication unit configured to communicate with
the analysis device; and

a control unit configured to cause the communication
unit to transmit a detection result of the detection unit
to the analysis device.

2. The lighting system according to claim 1, wherein the
analysis device is configured to derive a lifestyle pattern of the
person by analyzing the detection result received from the
adapter.

3. The lighting system according to claim 2,

wherein the illumination fixture comprises:

a person detection sensor unit configured to detect a
presence of a person in a detection region; and

a controller configured to control the lighting device
according to a person detection result of the person
detection sensor unit,

wherein the control unit of the adapter is configured to

acquire the person detection result of the person detec-
tion sensor unit from the controller, and cause the com-
munication unit to transmit the acquired person detec-
tion result to the analysis device, and

wherein the analysis device is configured to derive the

lifestyle pattern of the person by analyzing the detection
result and the person detection result that are received
from the adapter.

4. The lighting system according to claim 2,

wherein the illumination fixture comprises:

a brightness sensor unit configured to measure ambient
brightness; and

a controller configured to control the lighting device
according to a measurement value of the brightness
sensor unit,
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wherein the control unit of the adapter is configured to
acquire the measurement value of the brightness sensor
unit from the controller, and cause the communication
unit to transmit the acquired measurement value to the
analysis device, and

wherein the analysis device is configured to derive the

lifestyle pattern of the person by analyzing the detection
result and the measurement value that are received from
the adapter.
5. The lighting system according to claim 3,
wherein the illumination fixture comprises a brightness
sensor unit configured to measure ambient brightness,

wherein the controller is configured to control the lighting
device according to the person detection result of the
person detection sensor unit and a measurement value of
the brightness sensor unit,

wherein the control unit of the adapter is configured to

acquire the measurement value of the brightness sensor
unit from the controller, and cause the communication
unit to transmit the acquired measurement value to the
analysis device, and

wherein the analysis device is configured to derive the

lifestyle pattern of the person by analyzing the detection
result, the person detection result, and the measurement
value that are received from the adapter.

6. An adapter for wiring tool configured to be detachably
connected to a wiring tool that is installed in a living space
electrically and mechanically, and to be detachably coupled
to a connection unit included in an illumination fixture, the
adapter comprising:

a detection unit configured to detect an operating state of

the illumination fixture;

a communication unit configured to communicate with an

analysis device, and

a control unit configured to cause the communication unit

to transmit a detection result of the detection unit to the
analysis device.

7. A life support system comprising:

a plurality of illumination devices arranged in a living

space; and

an analysis device configured to analyze behavior of a

person who lives in the living space,
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each of the plurality of illumination devices comprising:
an illumination fixture; and
an adapter for wiring tool,
the illumination fixture comprising:
a light source;
a lighting device configured to turn on the light source;
a fixture body supporting the light source and the light-
ing device; and
a connection unit connected to the adapter,
the adapter comprising:
a detection unit configured to detect an operating state of
the illumination fixture;
a communication unit configured to communicate with
the analysis device; and
a control unit configured to cause the communication
unit to transmit a detection result of the detection unit
to the analysis device,
the analysis device being configured to derive a lifestyle
pattern of the person by analyzing the detection result
received from the adapter, and to store a typical lifestyle
pattern and determine a well-being of the person by
comparing the typical lifestyle pattern with the lifestyle
pattern derived from analysis of the detection result.
8. The life support system according to claim 7, compris-
ing:
an identification tag to be attached to an apparatus that is
used by the person; and
a plurality of reader-writers that are to be arranged in the
living space,
wherein the identification tag comprises a transmission
unit configured to transmit a specific identification code
to the plurality of reader-writers,
wherein each of the plurality of reader-writers is config-
ured to transmit the identification code that is received
from the transmission unit of the identification tag to the
analysis device, and
wherein the analysis device is configured to derive the
lifestyle pattern of the person by analyzing the detection
result received from the adapter and the identification
code received from the plurality of reader-writers.
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