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(57) Abstract: Disclosed are a lighting control method and a lighting
control system. The lighting control apparatus makes communication
with lighting devices, registers at least one of the lighting devices ac-
cording to received signal strengths of the lighting devices, and con-
trols the registered lighting device. The lighting control apparatus eas-
ily registers and controls the lighting devices.
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Description
Title of Invention: LIGHTING CONTROL METHOD AND

LIGHTING CONTROL SYSTEM
Technical Field

The embodiment relates to a lighting control method and a lighting control system.

Background Art

According to a general lighting control scheme, since a power switch is linked with a
lighting device through a cable one to one, when recognizing the switch of a desired
lighting device, the lighting device can be controlled.

Meanwhile, as published in Korean Unexamined Patent Publication No.
10-2008-0067556, recently, the lighting device is controlled through a wireless
scheme.

In general, a system to wirelessly control power of lighting devices transmits control
signals to the lighting devices by inserting intrinsic identifiers of the lighting devices,
which are used to distinguish the lighting devices from each other, into the control
signal, so that the lighting devices can be individually controlled.

Meanwhile, a wireless transmitter, which serves as a wireless lighting control
apparatus, is allocated with an intrinsic identifier at a time point where the wireless
transmitter is released from the factory thereof, and the identifier of the wireless
transmitter is registered in a lighting device installed at a home, so that the wireless

transmitter can control at least one lighting device.
Disclosure of Invention

Technical Problem

However, according to the related art, when a user or an operator (collectively,
referred to as “user”) of the wireless lighting control apparatus sets the identifier by
using a wireless signal at a remote place, a target lighting device and other lighting
devices located around the target lighting device simultaneously receive the wireless
signal remotely transmitted, so that a plurality of lighting devices may be set with the
same identifier.

In particular, in the situation that several homes are adjacent to each other like
apartments, the distance from a home desiring the setting of a lighting device to sur-
rounding homes located at the top, down, left, and right of the home desiring the
setting of the lighting device is very short. Accordingly, when the identifier is set in the
target lighting device through the wireless transmitter at a predetermined home, other
lighting devices existing within the transmission range of the wireless transmitter are

changed into a registration setting mode together with the target lighting device. Ac-
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cordingly, lighting devices installed at adjacent homes may be controlled together in
addition to the target lighting device.
Solution to Problem

The embodiment provides a lighting control apparatus capable of easily registering
and controlling lighting devices.

According to the embodiment, there is provided a lighting control system. The
lighting control system includes lighting devices, and a lighting control apparatus for
registering at least one of the lighting devices and for controlling the registered lighting
device. The lighting control apparatus registers at least one of the lighting devices as a
reference lighting device and registers at least one of other lighting devices according
to received signal strengths between the reference lighting device and the other lighting
devices.

According to the embodiment, there is provided a lighting control method. The
lighting control method includes registering at least one of lighting devices by a
lighting control apparatus, and controlling the registered lighting device by the lighting
control apparatus. The registering at least one of the lighting devices includes reg-
istering one of the lighting devices as a reference lighting device by the lighting control
apparatus, and registering at least one of other lighting device according to received
signal strengths between the reference lighting device and the other lighting devices,

by the lighting control apparatus.
Advantageous Effects of Invention

As described above, according to the lighting control method and lighting control
system of the embodiment, the lighting control apparatus can easily register and
control lighting devices.

Brief Description of Drawings

FIG. 1 is a block diagram showing a lighting control system according to em-
bodiments.

FIG. 2 is a block diagram showing a lighting control apparatus shown in FIG. 1.

FIG. 3 is a block diagram showing a lighting device shown in FIG. 1.

FIG. 4 is a block diagram showing a relay device shown in FIG. 1.

FIG. 5 is a flowchart showing the first example of a lighting control procedure
according to the first embodiment.

FIG. 6 is a flowchart showing the second example of the lighting control procedure
according to the first embodiment.

FIG. 7 is a flowchart showing the third example of the lighting control procedure
according to the first embodiment.

FIGS. 8 to 12 are views sowing screen images displayed when the lighting control
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procedure is performed according to the first embodiment.
FIG. 13 is a flowchart showing the lighting control procedure of the lighting control

apparatus according to the first embodiment.

FIG. 14 is a flowchart showing the lighting control procedure according to the
second embodiment.

FIG. 15 is a view to explain the process of registering a first reference lighting device
in the lighting control procedure according to the second embodiment.

FIG. 16 is a flowchart showing the process of registering the first reference lighting
device in the lighting control procedure according to the second embodiment.

FIG. 17 is a view to explain the process of scanning peripheral lighting devices in the
lighting control procedure according to the second embodiment.

FIG. 18 is a flowchart showing the process of scanning the peripheral lighting
devices in the lighting control procedure according to the second embodiment.

FIG. 19 is a view to explain a data format of a peripheral search signal of a first
reference lighting device of FIG. 18.

FIG. 20 is a view to explain a data format of a response message of the peripheral
lighting device of FIG. 18.

FIG. 21 is a view to explain the process of registering a second reference lighting
device in the lighting control procedure according to the second embodiment.

FIG. 22 is a flowchart showing the process of registering the second reference
lighting device in the lighting control procedure according to the second embodiment.

FIG. 23 is a flowchart showing the lighting control procedure of the lighting control
apparatus according to the second embodiment.

Mode for the Invention

Hereinafter, embodiments will be described with reference to accompanying
drawings. In this case, the same elements will be assigned with the same reference
numerals. In addition, the details of the generally known function and structure, which
make the subject matter of the embodiment unclear, will be omitted.

FIG. 1 is a block diagram showing a lighting control system according to em-
bodiments.

Referring to FIG. 1, the lighting control system according to the present em-
bodiments includes a lighting control apparatus 101 and a plurality of lighting devices
111. In this case, the lighting control apparatus 101 makes communication with the
lighting devices 111 through a wired scheme or a wireless scheme. In this case, the
lighting control apparatus 101 may directly make communication with the lighting
devices 111. Each lighting device 111 has intrinsic identification data, and the lighting
control apparatus 101 may identify the lighting devices 111 according to the identi-
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fication data thereof. Accordingly, the lighting control apparatus 101 may control at
least one of the lighting devices 111 according to a user command. For example, the
lighting control apparatus 101 may include a wireless switch, a remote control, and a
cellular phone. In addition, the lighting devices 111 may include light emitting diodes
(LEDs), a fluorescent lamp, an incandescent lamp, and a halogen lamp.

In addition, the lighting control system according to the embodiments may further
include at least one of a central control device 102, a relay device 105, and a main
device 121. The central control device 102 may control the lighting control system as a
whole. The relay device 105 relays the communication between the lighting control
apparatus 101 and the lighting devices 111. In other words, the lighting control
apparatus 101 and the lighting devices 111 may make communicate with each other
through the relay device 105. In this case, the relay device 105 may make wired or
wireless communication with the lighting control apparatus 101 and the lighting
devices 111. The main device 121 may control the lighting devices 111 separately
from the lighting control apparatus 101. The main device 121 may be connected to the
lighting devices 111 through a cable, and the lighting devices 111 may include a power
switch 122 to turn on or turn off the lighting devices 111.

In this case, the lighting control system according to the embodiments is operable
according to various radio frequency (RF) communication schemes. For example, the
wireless communication scheme may include Zigbee, WiFi, and Bluetooth.

FIG. 2 is a block diagram showing the lighting control apparatus in the lighting
control system according to the embodiments.

Referring to FIG. 2, the lighting control apparatus 101 according to the present em-
bodiments includes a control module 202, a power supply module 203, a storage
module 204, a communication module 205, an input module 206, and a display module
207. The control module 202 controls the overall operation of the lighting control
apparatus 101. The control module 202 registers and controls at least one of the
lighting devices 111 according to received signal strengths of the lighting devices 111.
In this case, the control module 202 may register at least one of the lighting devices
111 at a registration mode, and may control the registered lighting device 111 ata
control mode. The power supply module 203 supplies operating power of the lighting
control apparatus 101. The storage module 204 stores programs to register and control
at least one of the lighting devices 111 in the lighting control apparatus 101. In
addition, the storage module 204 may store at least one identification data of the
lighting devices 111. The communication module 205 performs the communication
function of the lighting control apparatus 101 under the control of the control module
202. In this case, the communication module 205 may make communication with the

lighting devices 111. The input module 206 is provided to input a user command. The
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display module 207 displays various screen images under the control of the control
module 202.

FIG. 3 is a block diagram showing the lighting device in the lighting control system
according to the embodiments.

Referring to FIG. 3, the lighting device 111 according to the present embodiment
includes a power supply module 213, a storage module 214, a communication module
215, an output module 216, and a control module 217. The power supply module 213
supplies driving power of the lighting device 111. The storage module 214 stores the
intrinsic identification data of the lighting device 111. The communication module 215
performs the communication function of the lighting device 111 under the control of
the control module 217. In this case, the communication module 215 may make com-
munication with the lighting control apparatus 101. The output module 216 outputs
light under the control of the control module 217. In this case, the output module 216
may output preset color light. The control module 217 controls the overall operation of
the lighting device 111. Meanwhile, although not shown, the lighting device 111
according to the present embodiment may further include an audio processing module
to output an audio signal under the control of the control module 217.

FIG. 4 is a block diagram showing the relay device in the lighting control system
according to the embodiments.

Referring to FIG. 4, the relay device 105 according to the present embodiment
includes a control module 226, a communication module 227, a storage module 228,
and a power supply module 229. The control module 226 controls the overall operation
of the relay device 105. The control module 226 relays the communication between the
lighting control apparatus 101 and the lighting devices 111. The communication
module 227 performs a communication function of the relay device 105 under the
control of the control module 226. In this case, the communication module 227 may
make communication with the lighting control apparatus 101 and the lighting devices
111. The storage module 228 stores programs to relay the communication between the
lighting control apparatus 101 and the relay device 105. The power supply module 229
supplies the driving power of the relay device 105.

According to the first embodiment, the lighting control apparatus 101 performs a reg-
istration mode to register the lighting device 111. The lighting control apparatus 101
may request the registration of the lighting control apparatus 101 to the lighting device
111. If the lighting control apparatus 101 requests the registration, the lighting device
111 may register the lighting control apparatus 101. In addition, the lighting control
apparatus 101 may register the lighting device 111. Thereafter, the lighting control
apparatus 101 performs a control mode to control the registered lighting device 111. In

this case, the lighting control apparatus 101 may turn on or turn off the registered
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lighting device 111 or may control the dimming of the registered lighting device 111.

FIG. 5 is a flowchart showing the first example of the lighting control procedure
according to the first embodiment. According to the present embodiment, one lighting
control apparatus 101 registers and controls one lighting device 111. In this case,
according to the present embodiment, the lighting control apparatus 101 is assumed as
a wireless switch 301 for explanation.

Referring to FIG. 5, according to the light control procedure of the present em-
bodiment, in the state that the wireless switch 301 and the lighting devices 302, 303,
and 304 are powered on (step 311), the wireless switch 301 performs a registration
mode (step 313). In this case, if one of the lighting devices 302, 303, and 304 is
registered in the wireless switch 301, the wireless switch 301 does not perform the reg-
istration mode. For example, the wireless switch 301 may include a registration
execution key, and may enter the registration mode corresponding to the selection of
the registration execution key. In addition, the wireless switch 301 detects the power-
on state to enter the registration mode. In this case, the wireless switch 301 may enter
the registration mode and may perform a registration mode for a preset time (e.g., 1
second).

In detail, at the registration mode, the wireless switch 301 transmits a registration
request signal to each of the lighting devices 302, 303, and 304 to inform each of the
lighting devices 302, 303, and 304 that the wireless switch 301 is in the middle of
performing the registration mode (step 315). If the registration request signal is
received from the wireless switch 301, each of the lighting devices 302, 303, and 304
transmits a response message corresponding to the registration request signal to the
wireless switch 301 (step 317). In this case, the response message includes identi-
fication data of each of the lighting devices 302, 303, and 304.

Next, if response messages are received from the lighting devices 302, 303, and 304,
the wireless switch 301 compares received signal strengths of the response messages
with each other (step 319). Next, the wireless switch 301 selects an effective received
signal strength among the received signal strengths of the response messages (step
321). In this case, the wireless switch 301 may select the highest received signal
strength. Then, the wireless switch 301 may compare the selected received signal
strength with the stored received signal strength. For example, if the previously-stored
received signal strength is -5dB, the wireless switch 301 may determine if the selected
received signal strength is -5dB or more. If the selected received signal strength is
equal to or more than the previously-stored received signal strength, the wireless
switch 301 may determine the selected received signal strength as effective one.

Next, the wireless switch 301 requests the registration of the wireless switch 301 at

the lighting device 303 corresponding to the effective received signal strength (step
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323). The lighting device 303 registers the wireless switch 301 if the registration of the
wireless switch 301 is requested (step 325). In addition, if the lighting device 303
informs the wireless switch 301 about the registration of the wireless switch 301. In
addition, if the registration of the wireless switch 301 is confirmed from the lighting
device 303, the wireless switch 301 registers the lighting device 303 therein and
terminates the registration mode (step 329).

Next, the wireless switch 301 performs a control mode (step 331). In this case, the
wireless switch 301 may control the registered lighting device 303 according to the
user command.

FIG. 6 is a flowchart showing the second example of the lighting control procedure
according to the first embodiment. According to the present embodiment, one lighting
control apparatus 101 registers and controls a plurality of lighting devices 111. In
addition, according to the present embodiment, a plurality of lighting control ap-
paratuses 101 may register and control the same lighting device 111. Further,
according to the present embodiment, the lighting control apparatus 101 is assumed as
a remote control 401 for explanation.

Referring to FIG. 6, according to the lighting control procedure of the present em-
bodiment, in the state that the remote control 401 and the lighting devices 302, 303,
and 304 are powered on (step 411), the remote control 401 performs the registration
mode (step 413). In this case, even though one of the lighting devices 302, 303, and
304 has been already registered in the remote control 401, the remote control 401
performs the registration mode. For example, the remote control 401 may perform the
registration execution key, and may enter the registration mode corresponding to the
selection of the registration execution key. Further, the remote control 401 may detect
the power-on state to enter the registration mode. In this case, the remote control 401
enters the registration mode to perform the registration mode for a preset time (e.g., 1
second).

In detail, at the registration mode, the remote control 401 transmits a registration
request signal to each of the lighting devices 302, 303, and 304 to inform each of the
lighting devices 302, 303, and 304 that the remote control 401 is in the middle of
performing the registration mode (step 415). If the registration request signal is
received from the remote control 401, each of the lighting devices 302, 303, and 304
determines if the remote control 401 has been already registered (step 417). In
addition, if the remote control 401 is not registered in the lighting devices 302, 303,
and 304, each of the lighting devices 302, 303, and 304 transmits a response message
corresponding to the registration request signal to the remote control 401 (step 419). In
this case, the response message includes the identification data of each of the lighting
devices 302, 303, and 304.
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Next, if the response messages are received from the lighting devices 302, 303, and
304, the remote control 401 compares received signal strengths of the response
messages with each other (step 421). In addition, the remote control 401 selects
effective one from the received signal strengths of the response messages. In this case,
the remote control 401 may select the highest one of the received signal strengths. In
addition, the remote control 401 may compare the selected received signal strength
with a previously-stored received signal strength. For example, if the previously-stored
received signal strength is -5dB, the remote control 401 may determine if the selected
received signal strength is -5dB or more. If the selected received signal strength is
equal to or more than the previously-stored received signal strength, the remote control
401 may determine the selected received signal strength as effective one. Thereafter,
the remote control 401 determines if the lighting device 303 corresponding to the
effective received signal strength has been already registered (step 425).

Next, if the lighting device 303 corresponding to the effective received signal
strength is not registered, the remote control 401 requests the registration of the remote
control 401 at the lighting device 303 (step 427). If the registration of the remote
control 401 is requested by the remote control 401, the lighting device 303 registers the
remote control 401 (step 429). In this case, the lighting device 303 may perform a
blinking operation. Next, the lighting device 303 informs the remote control 401 about
the registration of the remote control 401 (step 431). Then, if the registration of the
remote control 401 is confirmed from the lighting device 303, the remote control 401
registers the lighting device 303 and terminates the registration mode (step 433).

Next, the remote control 401 performs the control mode (step 435). In this case, the
remote control 401 may control the registered lighting device 303 according to the user
command.

FIG. 7 is a flowchart showing the third example of the lighting control procedure
according to the first embodiment. According to the present embodiment, one lighting
control apparatus 101 registers and controls a plurality of the lighting devices 111. In
addition, according to the present embodiment, a plurality of lighting control ap-
paratuses 101 may register and control the same lighting device 111. Further,
according to the present embodiment, the lighting control apparatus 101 is assumed as
a cellular phone 501 for explanation.

Referring to FIG. 7, according to the lighting control procedure of the present em-
bodiment, in the state that the cellular phone 501 and the lighting devices 302, 303, and
304 are powered on (step 511), the cellular phone 501 performs the registration mode
(step 513). In this case, even though one of the lighting devices 302, 303, and 304 has
been already registered in the cellular phone 501, the cellular phone 501 performs the

registration mode. For example, the cellular phone 501 may include the registration
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execution key, and may enter the registration mode corresponding to the selection of
the registration execution key. Further, the cellular phone 501 may detect the power-on
state to enter the registration mode. In this case, the cellular phone 501 enters the reg-
istration mode to perform the registration mode for a preset time (e.g., 1 second).

In detail, at the registration mode, the cellular phone 501 transmits a registration
request signal to each of the lighting devices 302, 303, and 304 to inform each of the
lighting devices 302, 303, and 304 that the cellular phone 401 is in the middle of
performing the registration mode (step 515). If the registration request signal is
received from the cellular phone 501, each of the lighting devices 302, 303, and 304
determines if the cellular phone 501 has been already registered (step 517). If the
cellular phone 501 is not registered in the light emitting devices 302, 303, and 304,
each of the light devices 302, 303, and 304 transmits a response message corre-
sponding to the registration request signal to the cellular phone 501 (step 517). In this
case, the response message includes identification data of each of the lighting devices
302, 303, and 304.

Next, if the response messages are received from the lighting devices 302, 303, and
304, the cellular phone 501 compares received signal strengths of the response
messages with each other (step 521). In addition, the cellular phone 501 selects at least
one effective received signal strength among the received signal strengths of the
response messages (step 523). In this case, the cellular phone 501 may compare the
received signal strengths with a previously-stored received signal strength. For
example, if the previously-stored received signal strength is -5dB, the cellular phone
501 may determine if at least one of the received signal strengths is -5dB or more. If at
least one of the received signal strengths is equal to or more than the previously-stored
received signal strength, the cellular phone 501 may determine the related received
signal strength as effective one. Thereafter, the cellular phone 501 determines if the
lighting device 303 corresponding to the effective received signal strength has been
already registered (step 525). Next, if the lighting devices 302 and 303 corresponding
to the effective received signal strengths are not registered, the cellular phone 501
displays the lighting devices 302 and 303 (step 527). In this case, if a plurality of
lighting devices 302 and 303 exist, the cellular phone 501 displays the lighting devices
302 and 303 by a preset number. Next, the cellular phone 501 selects at least one of the
lighting devices 302 and 303 (step 529). Then, the cellular phone 501 requests the reg-
istration of the cellular phone 501 at the selected lighting devices 302 and 303 (step
531). If the registration of the cellular phone 501 is requested by the cellular phone
501, the selected lighting devices 302 and 303 register the cellular phone 501 therein
(step 533). In this case, the selected lighting devices 302 and 303 may perform a
blinking operation. Next, the lighting devices 302 and 303 inform the cellular phone
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501 about the registration of the cellular phone 501 (step 535). If the registration of the
cellular phone 501 is confirmed from the selected lighting devices 302 and 303, the
cellular phone 501 registers the selected lighting devices 302 and 303 and terminates
the registration mode (step 537). Next, the cellular phone 501 performs the control
mode (step 539). In this case, the cellular phone 501 may control the registered lighting
devices 302 and 303 according to the user command.

Meanwhile, although not shown, the lighting control apparatus 101 may delete the
registered lighting device 111 after the control mode has been performed or before the
control mode is performed. In this case, the lighting control apparatus 101 may request
the deletion of the lighting control apparatus 101 at the registered lighting device 111.
To this end, the lighting control apparatus 101 may include a registration delete key. In
addition, if the registration delete key is selected, the lighting control apparatus 101
may request the registered lighting device 111 to delete the lighting control apparatus
101. If the deletion of the lighting control apparatus 101 is requested by the lighting
control apparatus 101, the registered lighting device 111 may delete the lighting
control apparatus 101. In addition, the lighting control apparatus 101 may delete the
registered lighting device 111.

FIGS. 8 to 12 are views showing screen images displayed when the lighting control
procedure is performed according to the first embodiment. The present embodiment
will be described below by assuming the lighting control apparatus 101 as a cellular
phone.

Referring to FIGS. 8 to 12, the lighting control apparatus 101 performs a registration
mode on premises 113 to register the lighting device 111 of a living room 115 or a bed
room 117. For example, the lighting control apparatus 101 may perform the reg-
istration mode in the living room 115.

In this case, at the registration mode, the lighting control apparatus 101 displays a
display screen image 601 as shown in FIG. 8. The display screen image 601 includes a
registration request key 603 and an input window 605. In addition, if the registration
request key 603 is selected, the lighting control apparatus 101 transmits a registration
request signal to the lighting device 111 as shown in FIG. 8(a). For example, if the reg-
istration request key 603 is selected for a preset time, for example, 3 seconds, the
lighting control apparatus 101 may transmit the registration request signal to the
lighting device 111. In this case, in the state that the lighting device 111 is turned on,
the lighting control apparatus 101 may transmit the registration request signal. In
addition, if the registration request signal is received from the lighting control
apparatus 101, the lighting device 111 performs a blinking operation, and the reg-
istration request key 603 in the lighting control apparatus 101 performs the blinking

operation in a yellow color as shown in FIG. 8(b). Thereafter, the lighting device 111
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is turned off, so that the registration request key 603 in the lighting control apparatus
101 may be changed into a blue color as shown in FIG. 8 (c).

Thereafter, if the registration of the lighting device 111 is determined, the lighting
control apparatus 101 inputs identification information of the lighting device 111 into
the input window 605 as shown in FIG. 9. In detail, if the input window 605 is
selected, the lighting control apparatus 101 additionally displays a character keypad
606 on the display screen image 601 together with the input window 605 as shown in
FIG. 9(a). In addition, as characters are selected from the character keypad 606, the
lighting control apparatus 101 inputs the identification information of the lighting
device 111 into the input window 605 as shown in FIG. 9(b). For example, the lighting
control apparatus 101 may input “Living Room” in the input window 605 as the identi-
fication information of the lighting device 111. In addition, if the input of the identi-
fication information of the lighting device 111 has been finished, the lighting control
apparatus 101 removes the character keypad 606 from the display screen image 601 as
shown in FIG. 9(c).

Accordingly, the lighting control apparatus 101 may perform the control mode in the
premises 113 to control the lighting device 111 of the living room 115 or the bed room
117. For example, the lighting control apparatus 101 may perform the control mode in
the living room 115.

In this case, at the control mode, the lighting control apparatus 101 displays the
display screen image 611 as shown in FIG. 10. The display screen image 611 includes
an on/off switch 613 and a control unit 615. The on/off switch 613 is used to turn on or
turn off the lighting device 111, and the control unit 615 controls the diming of the
lighting device 111. In other words, if the on/off switch 613 is selected, the lighting
control apparatus 101 turns on the lighting device 111 as shown in FIG. 10(a), or turns
off the lighting device 111 as shown in FIG. 10(b). In addition, if the control unit 615
is adjusted, the lighting control apparatus 101 detects the adjustment value of the
control unit 615 to control the diming of the lighting device 111 corresponding to the
adjustment value.

Meanwhile, at the registration mode, after the lighting device 111 of the living room
115 has been registered, the lighting control apparatus 101 may additionally register
the lighting device 111 of the bed room 117. To this end, at the registration mode, the
lighting control apparatus 101 changes a preset display screen image 601 to a new
display screen image 601 to be displayed as shown in FIG. 11. For example, if a touch
is detected for a preset time on the present display screen image 601 as shown in FIG.
11(a), or a drag is detected for the preset time on the present display image 601 as
shown in FIG. 11(b), the lighting control apparatus 101 may display the new display
screen image 601 as shown in FIG. 11(c). Thereafter, the lighting control apparatus
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101 may register the lighting device 111 of the bed room 117 by using the display
screen image 601.

In addition, the lighting control apparatus 101 may register a plurality of lighting
devices 111 as shown in FIG. 12 by repeatedly the above procedure. In other words,
the lighting control apparatus 101 may individually register the lighting devices 111 as
shown in FIGS. 12(a), 12(b), and 12(c). In this case, the lighting control apparatus 101
may register the lighting devices 111 by grouping the lighting devices 111 as shown in
FIGS. 12(d) and 12(e). For example, the lighting control apparatus 101 may indi-
vidually register the lighting devices 111 while automatically grouping the lighting
devices 111. In addition, after the lighting control apparatus 101 individually registers
the lighting devices 111, the lighting control apparatus 101 may group the lighting
devices 111 by selecting at least one of the lighting devices 111 through the display
screen images 601 corresponding to the lighting devices 111. Accordingly, the lighting
control apparatus 101 may divide the lighting devices 111 into at least one group, for
example, a first group or a second group.

FIG. 13 is a flowchart showing the lighting control procedure of the lighting control
apparatus according to the first embodiment.

Referring to FIG. 13, according to the present embodiment, the lighting control
procedure of the lighting control apparatus 101 is commenced from that the control
module 202 of the lighting control apparatus 101 detects the registration mode in step
711. For example, the lighting control apparatus 101 may include a registration
execution key, and the control module 202 may enter the registration mode corre-
sponding to the selection of the registration execution key. In addition, the control
module 202 may enter the registration mode by detecting the power-on state of the
lighting control apparatus 101. In addition, if the registration mode is detected, the
control module 202 transmits a registration request signal to the lighting device 111 in
step 713 to inform the lighting device 111 that the control module 202 performs the
registration mode. Thereafter, the control module 202 receives a response message
from the lighting device 111 corresponding to the registration request signal in step
715. In this case, the response message includes the identification data of the lighting
device 111. In addition, the control unit 202 detects a received signal strength of the
response message in step 717.

Thereafter, the control module 202 determines the registration of the lighting device
111 according to the received signal strength of the response message in step 719. In
this case, the control module 202 may compare the received signal strength of the
response message with a previously-stored received signal strength. In addition, if the
received signal strength of the response message is equal to or more than the

previously-stored received signal strength, the control module 202 may determine to
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register the lighting device 111. Further, the control module 202 may compare the
received signal strength of the response message with the received signal strength of
the response message received from another lighting device 111. In addition, if the
received signal strength of the response message is equal to or more than the received
signal strength of the response message received from another lighting device 111, the
control module 202 may determine to register he lighting device 111.

Subsequently, the registration of the lighting device 111 is determined in step 719,
the control module 202 registers the lighting device 111 in step 721. In this case, the
control module 202 may request the registration of the lighting control apparatus 101
at the lighting device 111. Thereafter, if the registration of the lighting control
apparatus 101 is confirmed from the lighting device 111, the control module 202 may
register the lighting device 111, and the control module 202 may terminate the reg-
istration mode.

Finally, if the control mode is detected in step 723, the control module 202 controls
the lighting device 111 in step 725. In this case, the control module 202 may turn on or
turn off the registered lighting device 111, or may control the dimming operation of the
registered lighting device 111.

Meanwhile, according to the second embodiment, the lighting control apparatus 101
performs the registration mode to register one of the lighting devices 111 as a reference
lighting device 111. Further, the lighting control apparatus 101 may control the
reference lighting device 111 at the registration mode to additionally register at least
one of other lighting devices 111. Thereafter, the lighting control apparatus 101
performs the control mode to control the registered lighting device 111. In this case,
the lighting control apparatus 101 may turn on or turn off the registered lighting device
111, or control the dimming operation of the registered lighting device 111.

FIG. 14 is a flowchart showing the lighting control procedure according to the
second embodiment.

Referring to FIG. 14, according to the light control procedure of the present em-
bodiment, in the state that the lighting control apparatus 101 and lighting devices 301,
302, 303, 304, 305, 306, and 307 are powered on, a reference lighting device 801
performs a registration mode under the control of the lighting control apparatus 101. In
this case, one of the lighting devices 301 to 307 is previously registered as the
reference lighting device 801 in the lighting control apparatus 101.

In detail, the reference lighting device 801 broadcasts peripheral search signals
according to the scan command of the lighting control apparatus 101 (steps 811 and
813). In this case, the scan command may be directly sent from the lighting control
apparatus 101 to the reference lighting device 801. In addition, the scan command may

be sent from the lighting control apparatus 101 to the reference lighting device 801
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through the relay device 105. In addition, the reference lighting device 801 transmits
the peripheral search signals corresponding to the scan command. In addition, the pe-
ripheral lighting devices 302 to 306 receive the peripheral search signals. In this case,
the peripheral lighting devices 302 to 306 represent at least one of other lighting
devices 302 to 307 adjacent to the reference lighting device 801. Thereafter, the pe-
ripheral lighting devices 302 to 306 transmit response messages corresponding to the
peripheral search signals to the reference lighting device 801 (step 815). In this case,
the response messages include the identification data of the peripheral lighting devices
302, 303, 304, 305, and 306.

Next, if the response messages are received from the peripheral lighting devices 302,
303, 304, 305, and 306, the reference lighting device 801 compares received signal
strengths of the response messages with each other (step 817). Then, the reference
lighting device 801 registers at least one of the peripheral lighting devices 302, 303,
304, 305, and 306 according to the comparison result (step 819).

FIG. 15 is a view to explain the process of registering a first reference lighting device
in the lighting control procedure according to the second embodiment. FIG. 16 is a
flowchart showing the process of registering the first reference lighting device in the
lighting control procedure according to the second embodiment.

Referring to FIGS. 15 and 16, the lighting control apparatus 101 registers a first
reference lighting device 111a at the registration mode. In this case, at the registration
mode, the lighting control apparatus 101 displays a first display screen image 901. The
first display screen image 901 includes a registration request key 903, an input window
905, and a position display window 907.

In detail, at the registration mode, the lighting control apparatus 101 selects one of
the lighting devices 111 as the first reference lighting device 111a in step 911. In
addition, a user of the lighting control apparatus 101 may check identification data of
desired one selected from the lighting devices 111 (@), and input the identification data
into the lighting control apparatus 101 (®). Next, as the identification data are input,
the lighting control apparatus 101 displays the identification data on the input window
905 in step 913. In addition, the lighting control apparatus 101 may display the first
reference lighting device 111a on the position display window 907.

Next, if the registration request key 903 is selected, the lighting control apparatus
101 transmits a registration request signal to the first reference lighting device 111a in
step 915 (® and @). In this case, the lighting control apparatus 101 transmits the reg-
istration request signal to the first reference lighting device 111a by using the identi-
fication data of the first reference lighting device 111a. In addition, the lighting control
apparatus 101 may directly transmit the registration request signal to the first reference

lighting device 111a. Alternatively, the lighting control apparatus 101 may transmit the
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registration request signal to a relay device 105 (®) and the relay device 105 may
transmit the registration request signal to the first reference lighting device 111a (®).

Next, if the registration request signal is received from the lighting control apparatus
101, the first reference lighting device 111a transmits a response message corre-
sponding to the registration request signal to the lighting control apparatus 101 in step
917 (®). In this case, the first reference lighting device 111a may perform a blinking
operation before or after the registration mode is transmitted. Next, the first reference
lighting device 111a may directly transmit the response message to the lighting control
apparatus 101. Alternatively, the first reference lighting device 111a may transmit the
response message to the relay device 105, and the relay device 105 may transmit the
response message to the lighting control apparatus 101. In addition, if the response
message is received from the first reference lighting device 111a, the lighting control
apparatus 101 registers the first reference lighting device 111a in step 919.

Meanwhile, the present embodiment discloses an example that the lighting control
apparatus 101 selects and registers one of the lighting devices 111 according to the
user command, but the embodiment is not limited thereto. In other words, the lighting
control apparatus 101 may select and register the first reference lighting device 111a
according to the previous embodiment. In detail, if the registration request key 903 is
selected, the lighting control apparatus 101 may transmit the registration request signal
to the lighting devices 111. Thereafter, the lighting control apparatus 101 may select
and register one of the lighting devices 111 as the first reference lighting device 111a
according to the received signal strengths of the response messages received from the
lighting devices 111.

FIG. 17 is a view to explain the process of scanning peripheral lighting devices in the
lighting control procedure according to the second embodiment. FIG. 18 is a flowchart
showing the process of scanning the peripheral lighting devices in the lighting control
procedure according to the second embodiment. FIG. 19 is a view to explain a data
format of a peripheral search signal of a first reference lighting device of FIG. 18, and
FIG. 20 is a view to explain a data format of a response message of the peripheral
lighting device of FIG. 18.

Referring to FIGS. 17 and 18, the lighting control apparatus 101 scans peripheral
lighting devices 111b, 111c, 111d, 111e, 1111, 111g, 111h, and 1111 at the registration
mode. In this case, the lighting control apparatus 101 scans the peripheral lighting
devices 111b, 111c, 111d, 111e, 1111, 111g, 111h, and 111i by using the first reference
lighting device 111a.

In detail, at the registration mode, the lighting control apparatus 101 performs a scan
function in step 921 (®). Then, the lighting control apparatus 101 transmits a scan

command to the first reference lighting device 111a in step 923 (@ and ®). In this
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case, the lighting control apparatus 101 may directly transmit the scan command to the
first reference lighting device 111a. Alternatively, the lighting control apparatus 101
may transmit the scan command to the relay device 105 (@), and the relay device 105
may transmit the scan command to the first reference lighting device 111a (®).

Next, if the scan command is received, the first reference lighting device 111a
broadcasts peripheral search signals in step 925 (®). In this case, each peripheral
search signal may have the data format shown in FIG. 19. In other words, the pe-
ripheral search signal may have fields representing ‘Packet Length’, ‘Destination
Address’, ‘Source Address’, ‘Command’, and ‘Payload’. In this case, the Destination
Address may include identification data of each of the peripheral lighting devices
111b, 111¢c, 111d, 111e, 1111, 111g, 111h, and 1111, and the Source Address may
include identification data of the first reference lighting device 111a. The Command
may include a command to request the received signal strength of the peripheral search
signal.

Next, if the peripheral search signal is received, the peripheral lighting devices 111b,
I1lc, 111d, 111e, 1111, 111g, 111h, and 111i transmit response messages corre-
sponding to the peripheral search signals to the first reference lighting device 111a in
step 927 (®). In this case, the peripheral lighting devices 111b, 111c, 111d, 111e, 111f,
111g, 111h, and 111i may measure received signal strengths of the peripheral search
signals, and the response messages may include the received signal strengths of the pe-
ripheral search signals. In addition, the response message may have the data format
shown in FIG. 20. In other words, the response message may have fields representing
‘Packet Length’, ‘Destination Address’, ‘Source Address’, ‘Command’, and ‘Payload’,
respectively. In this case, the Destination Address may include identification data of
the first reference lighting device 111a, the Source Address may include identification
data of each of the peripheral lighting devices 111b, 111¢, 111d, 111e, 111f, 111g,
111h, and 1111, and the Command may include the presence state of the received
signal strength of the peripheral search signal. The Payload may represent the received
signal strength of the peripheral search signal.

FIG. 21 is a view to explain the process of registering a second reference lighting
device in the lighting control procedure according to the second embodiment. FIG. 22
is a flowchart showing the process of registering the second reference lighting device
in the lighting control procedure according to the second embodiment.

Referring to FIGS. 21 and 22, the lighting control apparatus 101 registers one of the
peripheral lighting devices 111b, 111c, 111d, 111e, 1111, 111g, 111h, and 111lias a
second reference lighting device 111g at the registration mode. In this case, at the reg-
istration mode, the lighting control apparatus 101 displays a second display screen

image 902. The second display screen image 902 displays a list 909 of the lighting
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devices 111a, 111b, 111c, 111d, 111e, 111f, 111g, 111h, and 111i and a position
display window 907.

In detail, at the registration mode, the lighting control apparatus 101 receives the list
of the peripheral lighting devices 111b, 111c, 111d, 111e, 111f, 111g, 111h, and 1111
from the first reference lighting device 111a in step 931 (®). In other words, if the
response messages corresponding to the peripheral search signals are received from the
peripheral lighting devices 111b, 111c, 111d, 111e, 1111, 111g, 111h, and 1111, the
first reference lighting device 111a transmits the list of the peripheral lighting devices
111b, 111¢, 111d, 111e, 1111, 111g, 111h, and 1111 to the lighting control apparatus
101. In this case, if the response message includes the received signal strength of the
peripheral search signal, the first reference lighting device 111a may transmit the
received signal strength of the peripheral search signal to the lighting control apparatus
101. If the response message does not include the received signal strength of the pe-
ripheral search signal, the first reference lighting device 111a may measure the
received signal strength of the response message and transmit the received signal
strength of the response message to the lighting control apparatus 101.

Next, the lighting control apparatus 101 displays the list 909 of the lighting devices
111a, 111b, 111¢, 111d, 111e, 111f, 111g, 111h, and 111i in step 933 (@). In this case,
the lighting control apparatus 101 may display the selection state, the identification
data, the received signal strength, and the registration state with respect to each of the
first reference lighting device 111a and the peripheral lighting devices 111b, 111c,
111d, 111e, 1111, 111g, 111h, and 111i.

Then, the lighting control apparatus 101 selects one of the peripheral lighting devices
111b, 111¢, 111d, 111e, 1111, 111g, 111h, and 1111 as the second reference lighting
device 111g in step 935 (®). In this case, the lighting control apparatus 101 may select
the second reference lighting device 111g by comparing the peripheral lighting devices
111b, 111¢, 111d, 111e, 1111, 111g, 111h, and 1111 with each other. In addition, the
lighting control apparatus 101 may select the second reference lighting device 111g as
a user of the lighting control apparatus 101 checks the lift 909 and makes a selection.
Next, the lighting control apparatus 101 may display the second reference lighting
device 111g on the display window 907. Thereafter, the lighting control apparatus 101
transmits a registration request signal to the second reference lighting device 111g in
step 937 (@). In this case, the lighting control apparatus 101 transmits the registration
request signal by using identification data of the second reference lighting device 111g.
In addition, the lighting control apparatus 101 may directly transmit the registration
request signal to the second reference lighting device 111g. Alternatively, the lighting
control apparatus 101 may transmit the registration request signal to the relay device

105, and the relay device 105 may transmit the registration request signal to the first
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reference lighting device 111a.

Next, if the registration request signal is received from the lighting control apparatus
101, the second reference lighting device 111g transmits a response message corre-
sponding to the registration request signal to the lighting control apparatus 101 in step
939 (®). In this case, the second reference lighting device 111g may perform a
dimming operation before or after the response message is transmitted. In addition, the
second reference lighting device 111g may directly transmit the response message to
the lighting control apparatus 101. Alternatively, the second reference lighting device
111g may transmit the response message to the relay device 105, and the relay device
105 may transmit the response message to the lighting control apparatus 101. In
addition, if the response message is received from the second reference lighting device
111g, the lighting control apparatus 101 registers the second reference lighting device
111g in step 941.

FIG. 23 is a flowchart showing the lighting control procedure of the lighting control
apparatus according to the second embodiment.

Referring to FIG. 23, the lighting control procedure of the lighting control apparatus
101 according to the present embodiment starts from the detection of the registration
mode by the control module 202 of the lighting control apparatus 101 in step 951. For
example, the lighting control apparatus 101 may include a registration execution key,
and the control module 202 may enter the registration mode corresponding to the
selection of the registration execution key. In addition, the control module 202 detects
the power-on state of the lighting control apparatus 101 to enter the registration mode.
In addition, if the registration mode is detected, the control module 202 registers the
first reference lighting device 111a in step 953.

Thereafter, the control module 202 detects the peripheral lighting devices 111b,
I1lc, 111d, 111e, 1111, 111g, 111h, and 1111 in step 955. In this case, the control
module 202 controls the first reference lighting device 111a to detect the peripheral
lighting devices 111b, 111c, 111d, 111e, 1111, 111g, 111h, and 111i. Next, the control
module 202 registers the second reference lighting device 111g in step 957. In this
case, the control module 202 selects one of the peripheral lighting devices 111b, 111c,
111d, 111e, 1111, 111g, 111h, and 1111 and registers the selected peripheral lighting
device as the second reference lighting device 111g.

Subsequently, the control module 202 determines whether to continue to perform the
registration mode in step 959. In this case, if the control module 202 determines to
continue to perform the registration mode in step 959, the control module 202 repeats
steps 955 to 959 to add another second reference lighting device. Meanwhile, the
control module 202 determines not to continue to perform the registration mode in step

959, the control module 202 terminates the registration mode.
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Finally, if the control mode is detected in step 961, the control module 202 controls
the registered reference lighting devices 111a and 111g in step 963. In this case, the
control module 202 may individually or integrally control the reference lighting
devices 111a and 111g. In other words, the control module 202 may turn on or turn off
the reference lighting devices 111a and 111g, or may control the dimming operation of
the reference lighting devices 111a and 111g.

As described above, although various examples have been illustrated and described,
the present disclosure is not limited to the above-mentioned examples and various
modifications can be made by those skilled in the art without departing from the scope
of the appended claims. In addition, these modified examples should not be ap-

preciated separately from technical spirits or prospects.
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Claims

A lighting control system comprising:

lighting devices; and

a lighting control apparatus for registering at least one of the lighting
devices and for controlling the registered lighting device, and

wherein the lighting control apparatus registers at least one of the
lighting devices as a reference lighting device and registers at least one
of other lighting devices according to received signal strengths between
the reference lighting device and the other lighting devices.

The lighting control system of claim 1, wherein the reference lighting
device transmits a peripheral search signal to the other lighting devices
according to a command of the lighting control apparatus, receives a
response message corresponding to the peripheral search signal from at
least one of the other lighting devices, and notifies the lighting control
apparatus of the received signal strength determinated from the
response message.

The lighting control system of claim 2, wherein the response message
includes the received signal strength measured from the peripheral
search signal by at least one of the other lighting devices.

The lighting control system of claim 2, wherein the reference lighting
device measures the received signal strength from the response
message.

The lighting control system of any one of claims 2 to 4, wherein the
lighting control apparatus registers at least one of the other lighting
devices if the received signal strength exceeds a previously-stored
received signal strength.

The lighting control system of claim 1, wherein the lighting control
apparatus selects one of the lighting devices, transmits a registration
request signal to the selected lighting device, receives a response
message corresponding to the registration request signal from the
selected lighting device, and registers the selected lighting device.

The lighting control system of claim 6, wherein the lighting control
apparatus displays a display screen image including a registration
request key and an input window, transmits the registration request
signal if the registration request key is selected, and registers identi-
fication data corresponding to at least one of the lighting devices if the

identification data is input into the input window.
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[Claim 8] The lighting control system of claim 1, wherein the lighting control
apparuats displays a display screen image including a switch to turn on/
off the registered lighting device and a control unit to control a
dimming operation of the registered lighting device, and controls the
registered lighting device by detecting a command according to the
switch or the control unit.

[Claim 9] A lighting control method comprising:
registering at least one of lighting devices by a lighting control
apparatus; and
controlling the registered lighting device by the lighting control
apparatus, and
wherein the registering at least one of the lighting devices comprises:
registering one of the lighting devices as a reference lighting device by
the lighting control apparatus; and
registering at least one of other lighting device according to received
signal strengths between the reference lighting device and the other
lighting devices, by the lighting control apparatus.

[Claim 10] The lighting control method of claim 9, wherein the registering at least
one of the other lighting device comprises:
transmitting a peripheral search signal to the other lighting devices
according to a command of the lighting control apparatus, by the
reference lighting device;
receiving a response message corresponding to the peripheral search
signal from at leas one of the other lighting devices, by the reference
lighting device;
notifying the lighting control apparatus of the received signal strength
determinated from the response message, by the reference lighting
device; and
registering at least one of the other lighting devices by the lighting
control apparatus if the received signal strength exceeds a previously-
stored received signal strength.

[Claim 11] The lighting control method of claim 10, wherein the registering at
least one of the other lighting device further comprises:
receiving the peripheral search signal by at least one of the other
lighting devices;
measuring the received signal strength of the peripheral search signal
by at least one of the other lighting devices; and

transmitting the response message including the received signal
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strength by at least one of the other lighting devices.

The lighting control method of claim 10, wherein the notifying the
lighting control apparatus of the received signal strength comprises:
measuring the received signal strength of the response message by the
reference lighting apparatus.

The lighting control method of claim 9, wherein the registering at least
one of the lighting devices further comprises:

selecting one of the lighting devices by the lighting control apparatus;
transmitting a registration request signal to the selected lighting device,
by the lighting control apparatus;

receiving a response message corresponding to the registration request
signal from the selected lighting device, by the lighting control
apparatus; and

registering the seleted lighting device by the lighting control apparatus.
The lighting control method of claim 13, wherein the registering at
least one of the lighting devices further comprises:

displaying a display screen image including a registration request key
and an input window by the lighting control apparatus;

transmitting the registration request signal by the lighting control
apparatus if the registration request key is selected; and

registering identification data corresponding to at least one of the
lighting devices by the lighting control apparatus if the identification
data is input into the input window.

The lighting control method of claim 9, wherein the controlling the
registered lighting device comprises:

displaying a display screen image including a switch to turn on/off the
registered lighting device and a control unit to control a dimming
operation of the registered lighting device by the lighting control
apparatus; and

controlling the registered lighting device by detecting a command
according to the switch or the control unit, by the lighting control

apparatus.
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[Fig. 10]
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[Fig. 11]
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[Fig. 13]
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[Fig. 14]
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[Fig. 16]
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[Fig. 18]
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[Fig. 22]
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