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DESCRIPTION

[0001] The present invention relates to a method and a system for three-dimensionally staging. More specifically, the present
invention relates to a three-dimensional staging method and system, providing a three-dimensional representation in a theater, a
concert hall, a TV studio or others by individually moving a plurality of illumination devices up and down.

[0002] In the past, there has been a stage representation system wherein a plurality of illumination devices for lighting players
and a stage setting including large props or stage properties are suspended from a ceiling of a theater, a concert hall, a TV
studio or others, and moved up and down. In such a stage representation system as moving the plurality of illumination devices
up and down, there is one having an elevation baton suspending the plurality of illumination devices therefrom and capable of
moving up and down.

[0003] There is a case, however, in that on the way of descending the elevation baton according to the stage representation
system described above, one of the plurality of illumination devices suspended from the elevation baton is in contact with a
barrier. In such a case, there is a problem if it is necessary for further descending the other illumination devices not in contact with
the barrier, in that the latter illumination devices are impossible to be descended.

[0004] A stage representation system having an elevation baton free from the above-mentioned drawback is disclosed in
Japanese Patent Application Publication Laid-Open No. Hei 8-148005, wherein a movable portion of an elevator device is divided
into two sections; a main elevator section movable up and down along a distance up to the vicinity of a floor, and a one-point
suspension displacement elevator section for moving an illumination device by a short pole; so that the displacement elevator
section is miniaturized, and further the elevator device is arranged by using a planar baton so that the illumination device is two-
dimensionally movable by the two-dimensional movement of the planar baton.

[0005] When the three-dimensional stage representation is provided by the one-point suspension displacement elevator in a
theater, a concert hall or a TV studio, however, there is a problem in that, since a height of the illumination device moved
downward by the one-point suspension displacement elevator is fixed, it is impossible to provide the three-dimensional
representation wherein the plurality of illumination devices are independently moved up and down.

[0006] Also, if the illumination is represented by using the one-point suspension elevator when the three-dimensional
representation is provided in a theater, a concert hall or a TV studio, even if the height of the illumination device moved down by
the one-point suspension displacement elevator is not fixed, the displacement distance due to the short pole of the one-point
suspension displacement elevator is too short to provide the three-dimensional representation for moving the plurality of
illumination devices independently from each other.

[0007] FR-A-2 643 134 discloses a remote-controlled lighting device comprising a motor for controlling a vertical movement of
the lighting device and means for controlling the brightness of the lighting device, wherein the means for controlling the
brightness and the motor are integrally formed in the lighting device.

[0008] EP-A-0 862 082 relates to a multi-projection system using plural projectors in which the arrangement and the size of
images can be freely changed and each image can be freely flown.

[0009] DE 20 57 484 A1 relates to an arrangement for operating light sources.

[0010] DE 91 09 580 U1 relates to illumination devices which can be used for movie, television or theatre scenes and which can
be controlled remotely.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide a three-dimensional stage representation method and system for moving a
plurality of illumination devices independently from each other, free from the above-mentioned drawbacks of the prior art.

[0012] The object is solved by the subject-matter of claims 1 and 2. Further development of the invention are given in the
dependent claims.
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[0013] According to an example for explaining the invention, a three-dimensional stage representation system used for
performing the three-dimensional stage representation is provided. The system comprises a plurality of elevator devices, each of
the plurality of elevator devices including: a motor, a reel coupled to the motor, and an up-down motion control means for driving
the motor to operate the reel; a plurality of illumination devices having the same number as the a plurality of elevator devices,
each of the a plurality of illumination devices coupled to the corresponding one of the a plurality of elevator devices by a reel wire,
and each of the a plurality of illumination devices including: an LED, and an illumination control means for operating the LED; and
a control device including: a device control means for identifying a device to be operated by an input containing information on
length of the reel wire from the elevator device to the illumination device coupled to each other as well as brightness of the LED
and generating an indication signal to the device to be operated, and a transmission/reception means for transmitting the
indication signal generated by the device control means to the device to be operated if the device to be operated identified by the
device control means is the elevator device or the illumination device; wherein the up-down motion control means of the elevator
device receives the indication signal transmitted from the transmission/reception means of the control device and transmits the
content of the received indication signal to the motor to operate the reel so that the length of the reel wire from the elevator
device to the illumination device coupled to each other becomes the input length of the reel wire; wherein the illumination control
means of the illumination device receives the indication signal transmitted from the transmission/reception means of the control
device and transmits the content of the received indication signal to the LED to operate the LED of the illumination device based
on the input information in relation to the brightness of the LED; wherein a three-dimensional object is formed using all of the
LEDs resulting from operating the motor to operate the reel by the up-down motion control means of the elevator device and
operating the LED by the illumination control means of the illumination device, in relation to each of the a plurality of elevator
devices and each of the a plurality of illumination devices; and wherein a dynamic three-dimensional object is formed using all of
the LEDs by repeating an operation that the up-down motion control means of the elevator device operates the motor to operate
the reel and the illumination control means of the illumination device operates the LED, in relation to each of the a plurality of
elevator devices and each of the a plurality of illumination devices.

[0014] According to the present invention, it is possible to dynamically provide the three-dimensional stage representation of an
imaginary three-dimensional object.

[0015] Further features of the present invention will become apparent from the following description of exemplary embodiments
with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a configuration view illustrating a three-dimensional stage representation system according to one embodiment of the
present invention;

Fig. 2 is a block diagram illustrating the three-dimensional stage representation system according to the embodiment of the
present invention;

Fig. 3 is a flow chart illustrating a method relating to a processing performed by a control device in the three-dimensional stage
representation system according to the embodiment of the present invention;

Fig. 4 is a flow chart illustrating a method relating to a processing performed by an elevator device in the three-dimensional stage
representation system according to the embodiment of the present invention;

Fig. 5 is a flow chart illustrating a method relating to a processing performed by an illumination device in the three-dimensional
stage representation system according to the embodiment of the present invention;

Fig. 6 is a flow chart illustrating a method for charging an electric source for the illumination device in the three-dimensional stage
representation system according to the embodiment of the present invention;

Fig. 7A and 7B is a configuration view illustrating an example of the three-dimensional stage representation system according to
one embodiment of the present invention;

Fig. 8 is a configuration view illustrating an example relating to the change of an imaginary object with time, represented by the
three-dimensional stage representation system according to the embodiment of the present invention; and

Fig. 9 is a configuration view illustrating another example relating to the change of an imaginary object with time, represented by
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the three-dimensional stage representation system according to the embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0017] Embodiments of the present invention will be described below in detail with reference to the attached drawings.

[0018] Fig. 1 illustrates a configuration of a three-dimensional stage representation system according to the present invention.
The three-dimensional stage representation system according to this embodiment includes elevator devices 101, 102 and 103 for
moving illumination devices up and down, illumination devices 104, 105 and 106 having LEDs and connected to the elevator
devices 101, 102 and 103, respectively, by reel wires such as nylon guts, a planar baton 107 for suspending the elevator devices
101, 102 and 104 therefrom, and a control device 108 connected to the elevator devices 101, 102 and 103 and the illumination
devices 104, 10 5 and 106 via wireless means to be capable of operating the elevator devices 101, 102 and 103 and the
illumination devices 104, 105 and 106 independently from each other.

[0019] The elevator devices 101, 102 and 103, the illumination devices 104, 105 and 106, and the control device 108 have
antennas, respectively. The independent one-to-one wireless connection can be accomplished by the respective antenna
between the control device 108 and each of the elevator devices 101, 102 and 103 and the illumination devices 104, 105 and
106. For example, by operating the control device 108, it is possible to individually send an indication signal to the elevator device
101 to descend the illumination device 104. Further, by operating the control device 108, it is possible to individually send an
indication signal to the illumination device 104 without the intervention of the elevator device 101 to switch on/ off an LED.

[0020] To switch on/off the LED of the illumination device 104 by operating the control device 108, a method may be possible
wherein, instead of establishing the one-to-one connection between the illumination device 104 and the control device 108, the
elevator device 101 is connected to the illumination device 104 so that the illumination device 104 is operable by the control
device 108 via the elevator device 101. In this method, however, a communication section for the illumination device 104 is
necessary in the elevator device 101. Further, if the elevator device 101 and the illumination device 104 are connected by a wired
connection, a connection cord or others becomes necessary between the elevator device 101 and the illumination device 104 in
addition to the reel wire such as nylon guts.

[0021] Accordingly, by comparing a case where the illumination device 104 is operated by the control device 108 via the elevator
device 101 with a case where the three-dimensional stage representation system according to this embodiment is used, it is
apparent that the latter is advantageous in respect to the miniaturization as well as the weight saving. The three-dimensional
stage representation system according to this embodiment is not necessary to use the conventional short pole between the
elevator device 101 and the illumination device 104, but may use reel wires such as nylon guts, whereby the displacement
distance accompanied with the up-down movement between the elevator device 101 and the illumination device 104 can be
prolonged.

[0022] According to an example not forming part of the present invention, in place of the illumination device used in the three-
dimensional stage representation system according to this embodiment, acoustic equipment such as a speaker or a set
containing large props or stage properties may be adopted so that the three-dimensional stage representation different from that
employing the illumination device can be accomplished.

[0023] Fig. 2 is a block diagram illustrating a three-dimensional stage representation system according to one embodiment of the
present invention. An elevator device 201 in the three-dimensional stage representation system according to this embodiment
includes an up-down motion control section 202 for controlling the respective parts, a motor section 203 connected an
input/output part of the up-down motion control section 202 for supplying power thereto, a reel section 204 connected to the
motor section 203 for winding/unwinding reel wires such as nylon guts, a slack detecting section 205 connected to the reel section
204 for detecting slack of the reel wires such as nylon guts wound/unwound by the reel section 204, a counter section 206
connected to the input/output part of the up-down motion control section and the output of the reel section 204 for monitoring
length of the reel wire such as nylon gut, an antenna section 207 connected to the input/output part of the up-down motion
control section 202 for communicating with a control device 216, a charging section 208 for charging an illumination device 210,
and a connector section 209 connected to the charging section 208 and detachable/attachable relative to the connector section
of the opposed device.

[0024] The illumination device 210 of the three-dimensional stage representation system according to this embodiment includes
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an illumination control section 211 for controlling the respective parts, an LED section 212 connected to the input/output part of
the illumination control section 211 and illuminated, an antenna section 213 for communicating with the control device 216, an
electric source section 214 for supplying electric power to the illumination control section 211 and the LED section 212, and a
connector section 215 connected to the electric source section 214 and detachable/attachable relative to the connector section
of the opposed device.

[0025] The control device 216 of the three-dimensional stage representation system according to this embodiment includes a
device control section 217 for generating indication signals to target devices and, respectively, controlling the elevator device and
the illumination device to be operated, an input/output part 218 connected to the input/output part of the device control section
217 for providing a user interface, a transmission/reception section 219 for transmitting/receiving signals relative to/from the
elevator device and the illumination device to be operated, and an antenna section 220 connected to the input/output part of the
transmission/reception section 219 for communicating with the elevator device and the illumination device to be operated. The
device control section 217 has a memory 221 for storing data. The memory 221 stores elevator device data 222 containing data
of the respective elevator devices, and illumination device data 223 containing data of the respective illumination devices.

[0026] According to such a configuration, the three-dimensional stage representation system is provided, wherein a plurality of
illumination devices are independently movable up and down to exhibit the three-dimensional stage representation. Then, after
describing a processing of each device in the three-dimensional stage representation system, operations of the elevator device
and the illumination device in the three-dimensional stage representation system according to this embodiment will be explained
when operations of the elevator device and the illumination device have been preliminarily programmed.

[0027] Fig. 3 is a flow chart illustrating a method relating to a processing of the control device of the three-dimensional stage
representation system according to this embodiment of the present invention. If the control device is input from external such as
an operator, the input is detected by the input/output part of the control device at S301. At S302, the device control section of the
control device identifies a device to be operated from the input detected by the input/output part of control device, and generates
an indication signal to the device to be operated. If the device to be operated identified at S302 is the elevator device, the method
proceeds to S303.

[0028] For example, it is assumed that the illumination device is moved down by lowering the reel wire due to the input from the
external such as the operator so that length L of the connected reel wire from the elevator device to the illumination device
coupled to each other is "3 m". Then, at S303, the device control section of the control device generates an indication signal
representing "L = 3 m" from the input detected by the input/output part of the control device, and transmits a signal to a
transmission/reception section of the control device, for informing that the indication signal thus generated is transmitted to the
elevator device to be operated. The transmission/reception section of the control device receiving the signal transmitted from the
device control section of the control device transmits the indication signal representing "L = 3 m" to the elevator device to be
operated via the antenna section of the control device in accordance with the received signal.

[0029] The elevator device to be operated receiving the indication signal transmitted from the transmission/reception section of
the control device performs an operation for descending the illumination device while the length L of the reel wire connecting the
illumination device to the elevator device becomes "3 m" since the content of the received indication signal is "L = 3 m". The
operation of the elevator device to be operated will be described below with reference to Fig. 4. Further, it is assumed that the
illumination device normally moves down, for example, by an operation of the elevator device to be operated.

[0030] Then, condition data is transmitted to the control device by the elevator device to be operated, showing that the lowering
of the illumination device has been completed by the elevator device to be operated while defining the length L of the reel wire
from the elevator device to the illumination device coupled to each other at "3 m". At 8304, the transmission/reception section of
the control device receives the condition data transmitted from the elevator device to be operated via the antenna section of the
control device. At S305, the device control section of the control device stores the condition data received by the
transmission/reception section of the control device in the memory and updates the elevator device data stored in the memory.

[0031] In addition, the device control section of the control device transmits an output signal indicating that the operation of the
elevator device to be operated has been completed and "L = 3 m" to the input/output part of the control device. The input/output
part of the control device receiving the output signal transmitted from the device control section outputs information showing the
operation-completed state of the elevator device to be operated as well as "L = 3 m" to the external such as the operator. While
the operator inputs that the length L of the reel wire from the elevator device to the illumination device connected to each other in
this example, the indication for moving the illumination device up and down may be input as length of the reel wire for moving the
illumination device up and down.
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[0032] If the device to be operated identified at S302 is the illumination device, the method proceeds to S306. For example, it is
assumed that the LED is lit at a predetermined brightness by an input from the external such as the operator. Then, at S306, the
device control section of the control device generates an indication signal for indicating that the LED is lit in a color having the
predetermined brightness (for example, represented by RGB or HSL) by the input detected by the input/output section of the
control device, and transmits a signal for transmitting the generated indication signal to the illumination device to be operated to
the transmission/reception section of the control device. The transmission/reception section of the control device receiving the
signal transmitted from the device control section of the control device transmits the indication signal to the illumination device to
be operated via the antenna section of the control device in accordance with the received signal.

[0033] The illumination device to be operated receiving the indication signal transmitted from the transmission/reception section
of the control device performs an operation for lighting the LED since the content of the received indication signal commands the
lighting of the LED. The operation of the illumination device to be operated will be described below with reference to Fig. 5.
Further, it is assumed, for example, that the LED normally lit by the operation of the illumination device to be operated.

[0034] Then, condition data representing that the operation for lighting the LED has been completed in the illumination device to
be operated is transmitted to the control device. At S307, the transmission/reception section of the control device receives the
condition data transmitted from the illumination device to be operated via the antenna section of the control device. At S308, the
device control section of the control device stores the condition data received by the transmission/reception section of the control
device in the memory and updates the illumination device data stored in the memory.

[0035] Further, the device control section of the control device transmits an output signal representing the operation-completion
condition and the LED-lighting condition of the illumination device to be operated to the input/output part of the control device in
accordance with the condition data stored in the memory. The input/output part of the control device receiving the output signal
transmitted from the device control section outputs information representing the operation-completion condition of the illumination
device to be operated as well as the LED-lighting condition to the external such as the operator.

[0036] Fig. 4 is a flow chart representing a method relating to a processing of the elevator device in the three-dimensional stage
representation system according to this embodiment of the present invention. When an indication signal is transmitted from the
control device in the three-dimensional stage representation system according to this embodiment to the elevator device to be
operated, the up-down motion control section of the elevator device receives the indication signal from the control device via the
antenna section of the elevator device at S401. For example, it is assumed that the content of the indication signal received from
the control device is to lower the illumination device by descending the reel wire so that the length of the reel wire from the
elevator device to the illumination device connected thereto becomes "3 m". Then, at 8402, the up-down motion control section of
the elevator device receiving the indication signal from the control device transmits a signal that the length of the reel wire to be
monitored is "3 m" to the counter section of the elevator device in accordance with the indication signal received from the control
device. The counter section of the elevator device receiving the signal from the up-down motion control section of the elevator
device starts a monitoring operation whether or not the length of the reel wire is "3 m" in accordance with the signal received from
the up-down motion control section of the elevator device.

[0037] At 8403, the up-down motion control section of the elevator device transmits a signal that a power is supplied to the reel
section to the motor section of the elevator device in accordance with the signal received from the control device. The motor
section of the elevator device receiving the signal from the up-down motion control section of the elevator device starts an
operation for supplying the power to the reel section in accordance with the signal received from the up-down motion control
section of the elevator device. When the motor section of the elevator device has started the power supply to the reel section, the
reel section of the elevator device starts a reel-out operation of the reel wire, and the slack detecting section of the elevator
device starts a detection of slack of the reel wire. Next, at 8404, the up-down motion control section of the elevator device
determines whether or not the slack detecting section of the elevator device detects the slack of the reel wire reeled out from the
reel section of the elevator device.

[0038] If the slack of the reel wire reeled out from the reel section of the elevator device is not detected at S404, the method
proceeds to S405. At S405, the up-down motion control section of the elevator device determines whether or not the length of the
reel wire monitored by the counter section of the elevator device is "3 m". If the length of the reel wire monitored by the counter
section of the elevator device is "3 m" at 8405, the method proceeds to S406.

[0039] At S406, the up-down motion control section of the elevator device transmits signals for finishing operations of the
counter section and the motor section of the elevator device, respectively, to the counter section and the motor section of the
elevator device. The counter section and the motor section of the elevator device receiving the signals for finishing the operations
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thereof finish the operations, respectively. When the operation of the motor section of the elevator device is completed, the
operations of the reel section and the slack detecting section of the elevator device are completed, respectively. Then, at 8407,
the up-down motion control section of the elevator device transmits, via the antenna section of the elevator device to the control
device, condition data of the elevator device representing that the operation for descending the illumination device has been
completed while defining the length L of the reel wire from the elevator device to the illumination device at "3 m".

[0040] If the slack detecting section of the elevator device detects the slack of the reel wire reeled out from the reel section of the
elevator device at 404, for example, when the descending illumination device is brought into contact with a barrier, the method
proceeds to S408. At S408, the up-down motion control section of the elevator device disrupts an operation of the motor section
of the operating elevator device to stop the operations of the reel section and the slack detecting section of the operating
elevator device, respectively. Next, the method proceeds to S407 at which the up-down motion control section of the elevator
device transmits, via the antenna section of the elevator device to the control device, condition data of the elevator device
representing that the reel section of the elevator device is abnormally made to stop. Also, if the length of the reel wire monitored
by the counter section of the elevator device is not "3 m" at 8405, the method goes back to S402 and the method is continued.
While the indication signal represents that the length of the reel wire from the elevator device to the illumination device coupled to
each other is "3 m" in this example, the indication signal may represent length of the reel wire along which the illumination device
is moved up or down in another example.

[0041] In the method regarding the processing of the elevator device according to this embodiment, if the slack generates in the
reel wire, the operation of the motor section of the elevator device is made to stop by the up-down motion control section of the
elevator device so that the operations of the reel section and the slack detecting section are interrupted, respectively. However,
upon the generation of slack, in place of being controlled by the up-down motion control section of the elevator device, the power
supplied from the motor section may be cut off from the reel section by a mechanism of the reel section itself to stop the
operations of the reel section and the slack detecting section of the elevator device, respectively.

[0042] Fig. 5 is a flow chart illustrating a method relating to a processing of the illumination device in the three-dimensional stage
representation system according to this embodiment of the present invention. When an indication signal is transmitted to the
illumination device to be operated from the control device of the three-dimensional stage representation system according to this
embodiment, the illumination control section of the illumination device receives the indication signal from the control device via the
antenna section of the illumination device at S501. For example, it is assumed that the content of the indication signal from the
control device is that the LED is made to light in a color of a predetermined brightness (for example, represented by RGB or HLS).
Then, at 8502, the illumination control section of the illumination device receiving the indication signal from the control device
transmits a signal to the LED section of the illumination device in accordance with the indication signal received from the control
device, so that the LED should be lit in the color having the predetermined brightness. The LED section receiving the signal from
the illumination control section of the illumination device starts an operation for lighting the LED in the color having the
predetermined brightness in accordance with the signal received from the illumination control section of the illumination device.

[0043] Next, at S503, the illumination control section of the illumination device determines whether or not the LED section of the
illumination device has completed the operation for lighting the LED. If the LED section of the illumination device has completed
the operation for lighting the LED, the method proceeds to S504. At S504, the illumination control section of the illumination
device transmits condition data of the illumination device to the control device via the antenna section of the illumination device,
representing the completion of the operation for lighting the LED of the illumination device. On the contrary, if the LED section of
the illumination device has not completed the operation for lighting the LED at S503, the method goes back to 8502 and the
method is continued.

[0044] Fig. 6 is a flow chart illustrating a method for charging the electric source section of the illumination device in the three-
dimensional stage representation system according to this embodiment of the present invention. When the reel wire is wound up
by the reel section of the elevator device in the three-dimensional stage representation system according to the present
invention, the illumination control section of the illumination device determines whether or not the connector section of the
illumination device is brought into contact with the connector section of the elevator device at S601. If it is determined at S601 that
the connector section of the illumination device is in contact with the connector section of the elevator device, the method
proceeds to S602.

[0045] Then, at S602, the illumination control section of the illumination device causes the charging section of the elevator
device to start a charging operation for the electric source section of the illumination device. Next, at S603, the illumination control
section of the illumination device determines whether or not the charging of the electric source section in the illumination device
has been completed. If the answer is affirmative at S603, the method proceeds to S604. At 8604, the illumination control section
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of the illumination device transmits condition data representing the completion of the charging in the electric source section of the
illumination device to the control device via the antenna section of the illumination device.

[0046] If the answer is negative at S601, the method proceeds to S604. At S604, the illumination control section of the
illumination device transmits condition data of the illumination device representing that the charging of the electric source section
in the illumination device has not started, to the control device via the antenna section of the illumination device. If the answer is
negative at S603, the method goes back to S602 and the method is continued.

[0047] In the method regarding the charging of the electric source section of the illumination device in this embodiment, if the
connector section of the illumination device is in contact with that of the elevator device, the charging of the electric source
section of the illumination device is started by the illumination control section of the illumination device. However, it may be
possible to start the charging of the electric source section of the illumination device through the charging section of the elevator
device by a mechanism of the electric source section of the illumination device itself.

[0048] Next, a concrete example of this embodiment according to the present invention will be described with reference to Figs. 1
to 6. it is assumed that an operator using the control device 108 brings down the illumination device by the elevator device 101 so
that the length of the reel wire becomes "3 m" and lights the LED in a color having a predetermined brightness by the illumination
device 104. First, the operator inputs a command into the control device 108 so that the elevator device 101 causes the
illumination device 104 to move downward by unwinding the reel wire until the length L of the reel wire from the elevator device
101 to the illumination device 104 coupled to each other becomes "3 m".

[0049] Then, the input/output part 218 of the control device 108 detects the input from the operator (S301). The device control
section 217 of the control device 108 identifies a device to be operated by the detected input (S302). Since the identified device
to be operated is the elevator device 101, the device control section 217 of the control device 108 transmits an indication signal
representing "L = 3 m" to the elevator device 101 via the transmission/reception section 219 and the antenna section 220 of the
control device 108 (S303).

[0050] Then, the up-down motion control section 202 of the elevator device 101 receives the indication signal from the control
device 108 via the antenna section 207 of the elevator device 101 (S401). The up-down motion control section 202 of the
elevator device 101 transmits a signal that the length of the reel wire to be monitored is "3 m" to the counter section 206 of the
elevator device 101 in accordance with the indication signal received from the control device 108 (S402). The counter section
206 of the elevator device 101 starts monitoring in accordance with the signal received from the up-down motion control section
202 of the elevator device 101 whether or not the length of the reel wire is "3 m".

[0051] The up-down motion control section 202 of the elevator device 101 transmits a signal for supplying a power to the reel
section 204 to the motor section 203 of the elevator device 101 in accordance with the indication signal received from the control
device 108 (S403). The motor section 203 of the elevator device 101 starts the power supply to the reel section 204 in
accordance with the signal received from the control device 108. In the elevator device 101, when the motor section 203 supplies
the power to the reel section 204, the reel section 204 starts unwinding the reel wire and the slack detecting section 205 starts
detecting slack of the reel wire.

[0052] When the reel wire is unwound, the up-down motion control section 202 of the elevator device 101 determines whether or
not the slack detecting section 205 of the elevator device 101 detects the slack of the reel wire represented in the reel section
204 of the elevator device 101 (S404). If the answer is negative, the up-down motion control section 202 of the elevator device
101 determines whether or not the length of the reel wire monitored by the counter section 206 of the elevator device 101 is
equal to "3 m" (8405).

[0053] If the length of the reel wire monitored by the counter section 206 of the elevator device 101 is "3 m", the up-down motion
control section 202 of the elevator device 101 transmits signals for finishing operations of the counter section 206 and the motor
section 203 of the elevator device 101 to the counter section 206 and the motor section 203 of the elevator device 101,
respectively (S406). The counter section 206 and the motor section 203 of the elevator device 101 receiving the signals for
finishing the operations thereof complete the operations thereof. Further, the up-down motion control section 202 of the elevator
device 101 transmits condition data of the elevator device 101 representing that the length L of the reel wire from the elevator
device 101 to the illumination device 104 coupled to each other becomes "3 m" and the operation for descending the illumination
device has been completed to the control device 108 via the antenna section 207 of the elevator device 101 (S407).

[0054] Then, the transmission/reception section 219 of the control device 108 receives the condition data transmitted from the
elevator device 101, via the antenna section 220 of the control device 108 (S304). The device control section 217 of the control
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device 108 stores the condition data received by the transmission/reception section 219 of the control device 108 in the memory
221 and updates the elevator device data 222 stored in the memory 221 (S305).

[0055] Furthermore, the device control section 217 of the control device 108 outputs information to the input/output part 218 of
the control device 108, that the operation of the elevator device 101 has completed and the length L of the reel wire from the
elevator device 101 to the illumination device 104 coupled to each other is "3 m" in accordance with the condition data stored in
the memory 221. The operator recognizes by the output of the condition of the elevator device 101 that the illumination device
104 moves down whereby the length L of the reel wire from the elevator device 101 to the illumination device 104 coupled to each
other becomes "3 m".

[0056] Secondly, in the control device 108, the operator inputs a command that the LED of the illumination device 104 should be
litin a color having the predetermined brightness.

[0057] Then, the input/output part 218 of the control device 108 detects the input from the operator (8301). The device control
section 217 of the control device 108 identifies a device to be operated by the detected input (S302). Since the identified device
to be operated is the illumination device 104, the device control section 217 of the control device 108 transmits an indication
signal to the illumination device 104 via the transmission/reception section 219 and the antenna section 220 of the control device
108, representing that the LED of the illumination device 104 should be lit in a color having the predetermined brightness (for
example, represented by RGB or HLS) (S306).

[0058] Next, the illumination control section 211 of the illumination device 104 receives the indication signal from the control
device 108 via the antenna section 213 of the illumination device 104 (S501). The illumination control section 211 of the
illumination device 104 transmits a signal to the LED section 212 of the illumination device 104 in accordance with the indication
signal received from the control device 108, representing that the LED should be lit in a color having the predetermined
brightness (for example, represented by RGB or HLS) (S502). The LED section 212 of the illumination device 104 begins to light
the LED in a color having the predetermined brightness in accordance with the signal received from the illumination control
section 211 of the illumination device 104.

[0059] The illumination control section 211 of the illumination device 104 determines whether or not the LED section 212 of the
illumination device 104 has completed the operation for lighting the LED (S503). If the answer is affirmative, the illumination
control section 211 of the illumination device 104 transmits condition data of the illumination device 104 to the control device 108
via the antenna section 213 of the illumination device 104, representing that the operation for lighting the LED of the illumination
device 104 has been completed (S504).

[0060] Then, the transmission/reception section 219 of the control device 108 receives, via the antenna section 220 of the
control device 108, the condition data transmitted from the illumination device 104 (S307). The device control section 217 of the
control device 108 stores the condition data received by the transmission/reception section 219 of the control device 108 in the
memory 221 and updates the illumination device data 223 stored in the memory 221 (S308).

[0061] The device control section 217 of the control device 108 causes the input/output part 218 of the control device 108 to
output information representing the completion of the operation of the illumination device 104 and the LED lighting condition of
the illumination device 104 in accordance with the condition data stored in the memory 221. The operator recognizes that the LED
of the illumination device 104 has been lit by the output of the condition of the illumination device 104.

[0062] In the above-mentioned description in relation to this embodiment according to the present invention, a concrete example
is shown wherein the control device 108 is used for descending the illumination device 104 by the elevator device 101 to make
the length L of the reel wire from the elevator device to the illumination device coupled to each other to be "3 m", after which the
LED is lit by the illumination device 104. However, since the operation of the control device 108 on the elevator device 101 and
the operation of the control device 108 on the illumination device 104 are independent from each other, it is possible either to
descend the illumination device 104 by the elevator device 101 after the LED is turned on by the illumination device 104 to define
the length L of the reel wire from the elevator device to the illumination device coupled to each other at "3 m", or descend or
elevate the illumination device 104 by the elevator device 101 simultaneously with turning the LED on/off by the illumination
device 104.

[0063] According to this embodiment, it is possible to provide a method and a system for representing an imaginary three-
dimensional object by repeatedly descending and elevating a plurality of illumination devices independent from each other so that
the three-dimensional stage representation can be accomplished.
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[0064] In the above-mentioned description relating to this embodiment of the present invention, an operator operates the control
device to independently descend or elevate a plurality of illumination devices. However, it may be possible to autonomously
descend or elevate the plurality of illumination devices independently from each other, or to turn on/off the plurality of LEDs
independently from each other by the device control section of the control device without the intervention of the operator if the
operation for elevating or descending the illumination devices by the elevator device and the operation for turning on/ off the LED
of the illumination device are preliminarily programmed in the device control section of the control device in the three-dimensional
stage representation system. By such the preliminary programming in the device control section of the control device, it is
possible to form an imaginary object on a stage, for example, when viewing from audience seats in a theater or others. For
instance, an arch type gate is supposed as an imaginary object on the stage. If LEDs are arranged on a line corresponding to a
contour of the gate, the object could be formed by the aggregation of discrete points. The operation of the three-dimensional
stage representation system for forming the imaginary object by the preliminary programming of actions of the elevator devices
and the illumination devices will be described below with reference to Fig. 7A and B.

[0065] Fig. 7A and B is a configuration view illustrating an example of the three-dimensional stage representation system for
displaying an imaginary object according to one embodiment of the present invention. A concrete example of the three-
dimensional stage representation system according to this embodiment includes a planar baton 701 for suspending devices,
elevator devices 702 to 705 for moving illumination devices up and down, illumination devices 706 to 709 having LEDs,
respectively, and coupled to the elevator devices 702 to 705 by reel wires such as nylon guts, and an control device 710
wirelessly coupled to the elevator devices 702 to 705 and the illumination devices 706 to 709 and programmed to be capable of
independently operating the elevator devices 702 to 705 and the illumination devices 706 to 709. The control device 710 includes
a device control section 711. The device control section 711 stores program data 712.

[0066] The program data 712 stored in the device control section 711 has information on the respective LEDs of the illumination
devices 706 to 709 variable with time in relation to length L of the reel wire from the elevator device to the illumination device
coupled to each other as well as brightness. Here, the information on the length L corresponds to a height of a contour line of an
imaginary object (such as an arch type gate) on a stage. The information on the brightness of the LED relates to the on-off
operation or brightness/darkness in color. The brightness/darkness in color can be represented by using RGB or HLS.

[0067] For instance, the LED 1 of the illumination device 706 has "L = 3 m" and is turned on at time 1. Similarly, at time 2, it has
"L =2 m" and is dark in color; at time 3, it has "L = 1 m" and is bright in color; and at time 4, it has "L = 1 m" and is turned off.
Here, it is assumed that the brightness of LED becomes brighter in the order of dark, turned-on and bright.

[0068] The LED 2 of the illumination device 707 has "L =2 m" and is turned off at time 1. At time 2, it has "L = 3 m" and is turned
on; at time 3, it has "L =2 m" and is bright in color; and at time 4, it has "L =1 m" and is turned off. The LED 3 of the illumination
device 708 has "L =2 m" and is turned on at time 1. At time 2, it has "L = 1 m" and is dark in color; at time 3, it has "L =3 m" and
is bright in color; and at time 4, it has "L = 1 m" and is turned off. The LED 4 of the illumination device 709 has "L =1 m" and is
turned off at time 1; it has "L = 2 m" and is turned on at time 2; it has "L = 2 m" and bright in color at time 3; and it has "L=1 m"
and is turned off at time 4.

[0069] Similarly, the program data 712 stored in the device control section 711 has the information on the respective LEDs in all
the illumination devices variable with time regarding the length L of the reel wire from the elevator device to the illumination device
coupled to each other as well as the brightness in color all over the period in which the stage representation is performed.

[0070] By such a program, it is possible to form an imaginary object (for example, an arch type gate) on the stage. Also, by
controlling the light emission of the LED, it is possible to vary the illumination, for example, in accordance with the motion of a
player passing through the gate.

[0071] Here, while the program data 712 has the information on the time, the length L of the reel wire from the elevator device to
the illumination device coupled to each other and the color brightness, since all the elevator devices used in this embodiment
move the illumination devices at the same speed, there may be a case where motion of a certain illumination device delays at a
predetermined time whereby it does not reaches the aimed position. Accordingly, in the three-dimensional stage representation
system according to this embodiment, the illumination device is controlled by using the length L of the reel wire from the elevator
device to the illumination device coupled to each other as a main parameter, while using the time as a secondary parameter.

[0072] That is, the control device receives condition data representing the completion of the operation of the elevator device
from the elevator device and stores the condition data in the memory shown in Fig. 2 (not shown in Fig. 7B), and thereafter,
transmits an indication signal to the elevator device so that the next length L of the reel wire is obtained and then transmits an
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indication signal to the illumination device.

[0073] In this regard, after receiving the condition data representing the completion of the operation of the elevator device from
the elevator device and storing the condition data in the memory shown in Fig. 2 (not shown in Fig. 7B), the control device first
transmits the indication signal to the elevator device and then to the illumination device. However, the order of the transmission of
the indication signals to the elevator device and the illumination device may be reversed or simultaneous.

[0074] If the delay of up-down motion of the illumination device is prevented by changing the up-down motion speed of the
respective elevator device, it may be possible to control the illumination device by using the time as a main parameter.

[0075] The device control section 711 of the control device 710 in the example of the three-dimensional stage representation
system according to this embodiment independently operates the elevator devices 702 to 705 and the illumination devices 706 to
709 in the concrete example of the three-dimensional stage representation system according to this embodiment in accordance
with the stored program data 712, in the same manner as the method programmed in relation to the operation of the control
device in the three-dimensional stage representation system described above with reference to Fig. 3, based on the information
contained in the program data 712 relating to the length L of the respective reel wire and the brightness in color.

[0076] Here, at S301 described above with reference to Fig. 3, the device control section of the control device generates an
indication signal transmitted to a device to be operated, based on the input from external such as an operator detected by the
input/output part of the control device. Contrary to this, the device control section 711 of the control device 710 in the example of
the three-dimensional stage representation system according to this embodiment does not generate the indication signal to the
device to be operated by the detection of the input from the external such as the operator by means of the input/output part of the
control device, but generates the indication signal to the device to be operated in accordance with the stored program data 712.
An example in relation to the variation of an imaginary object with time represented by the three-dimensional stage representation
system while programming the operations of the elevator devices and the illumination devices in the device control section 711 of
the control device 710 will be described below with reference to Fig. 8.

[0077] Fig. 8 is a configuration view illustrating an example relating to the change of an imaginary object with time, represented
by the three-dimensional stage representation system according to this embodiment of the present invention. In this example, the
elevator devices and the control device are not shown for the purpose of simplicity.

[0078] For instance, in a state of a planar baton 801, an arch type gates are formed in the depth direction of the stage. On the
other hand, in a state of a planar baton 802, the arch type gates are pulled up as a player passes through the gate. It is
exceptional that the three-dimensional stage representation system according to this embodiment provides a three-dimensional
effect by moving the illumination devices up and down without displacing the planar baton.

[0079] Then, the change of an imaginary object represented by the three-dimensional stage representation system according to
this embodiment of the present invention will be described using another example. Fig. 9 is a configuration view illustrating
another example relating to the change of an imaginary object with time, represented by the three-dimensional stage
representation system according to this embodiment of the present invention. In the same as Fig. 8, also in this example, the
elevator devices and the control device are not shown for the purpose of simplicity.

[0080] In Fig. 9, a static three-dimensional object representing a levitating magic carpet at two different times according to the
three-dimensional stage representation system of this embodiment. For the purpose of the explanation, the contour of outer edge
of the carpet is shown by a solid line and the broken line. Based on the program data such as shown in Fig. 7B, the elevator
devices and the illumination devices are operated respectively so that the LEDs are arranged on the contour line, whereby the
static three-dimensional object of the magic carpet is formed in a state shown in a planar baton 901.

[0081] When the control device operates the elevator devices and the illumination devices to arrange the LEDs again on the
contour line based on the program data such as shown in Fig. 7B, another static three-dimensional object of the magic carpet is
formed in a state shown in a planner baton 902. Thereby, it is possible to move the LEDs corresponding to the edge of the carpet
up and down as if the carpet were fluttered by wind. By preliminarily storing the program data as shown in Fig. 7B in the operation
control section of the control device, the form of the magic carpet by the three-dimensional stage representation system
according to this embodiment is variable with time as if it were levitating in air as seen from any viewing angle, like the
representation, for example, by computer graphic.

[0082] The magic carpet shown in this example is a mere illustration wherein an imaginary object not actually existing is formed

10
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as seen in any viewing angle by using an actual object (such as an animal or landscape) and dynamically variable with time.

[0083] Also in this example, the explanation has been made while using the limited number of illumination devices for the
simplicity. By narrowing a distance between the adjacent illumination devices and increasing the number thereof, it is possible to
represent more exquisite and dynamic three-dimensional object.

[0084] According to this embodiment, it is possible to provide a three-dimensional stage representation method and system for
forming an imaginary three-dimensional object by moving a plurality of illumination devices up and down independently from each
other with time and lighting the LEDs. Since the elevator device, the illumination device and the control device are wirelessly
connected to each other, connection cords for the control are unnecessary between the elevator device and the illumination,
whereby the reduction in size and weight is possible, and a number of illumination devices are simultaneously movable up and
down as well as a number of LEDs are simultaneously turned on/off.

[0085] According to an example, a system is applicable not only to the three-dimensional stage representation in a theater,
concert hall or TV studio, but also to a case where it is necessary for independently moving up and down a set including a
plurality of illumination devices. An example not forming part of the present invention may adapt. acoustic equipments such as
speakers, large props or stage properties.
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Patentkrav

1. Tredimensionel scenerepraesentationsfremgangsmade anvendt til at udfgre
tredimensionel scenereprassentation, hvilket scenereprassentationssystem
omfatter en styreindretning (108, 216), en flerhed af elevatorindretninger (101,
102, 103, 201), og en flerhed af belysningsindretninger (104, 105, 106, 210),
styreindretningen (216) omfatter et indretningsstyreorgan (217), et
input/outputorgan (218) og et sende-/modtageorgan (219), hver af flerheden af
elevatorindretninger (201) omfattende et op-ned-bevaegestyringsorgan (202), en
motor (203) og et hjul (204) koblet til motoren (203), hver af flerheden af
belysningsindretninger (104, 105, 106, 210) omfattende et belysningsstyreorgan
(211) og en LED (212), hvor antallet af elevatorindretningerne (101, 102, 103,
201) er det samme som antallet af belysningsindretningerne (104, 105, 106, 210)
0og hver af belysningsindretningerne (104, 105, 106, 210) er koblet til den
tilsvarende af elevatorindretningerne (101, 102, 103, 201) af en hjulwire,

fremgangsmaden omfatter trinnene at:

(a) med indretningsstyreorganet (217) i styreindretningen (216),
identificere en indretning der skal betjenes fra input indeholdende
information om laengde af hjulwiren fra elevatorindretningen (201) til
belysningsindretningen (210) koblet til hinanden sével som
klarhed/luminans af LED’en og generere et indikationssignal til indretningen

der skal betjenes;

(b) hvis indretningen der skal betjenes identificeret med
indretningsstyreorganet (217) af styreindretningen (216) er
elevatorindretningen (201), med transmissions-/modtageorganet (219) af
styreindretningen (216) sende indikationssignalet genereret af
indretningsstyreorganet (217) af styreindretningen (216) til
elevatorindretningen (201) der skal betjenes;

(¢) efter modtagelsen af indikationssignalet sendt fra sende-
/modtageorganet (219) af styreindretningen (217), med op-ned-
bevaegestyringsorganet (202) af elevatorindretningen (201) sende
indholdet af det modtagne indikationssignal til motoren (203) af
elevatorindretningen (201) der skal betjenes, hvorved motoren (203) af
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2

elevatorindretningen (201) betjenes for at bevaege hjulet (204) af
elevatorindretningen (201) sa at laengden af hjulwiren fra
elevatorindretningen (201) til belysningsindretningen (210) koblet til

hinanden bliver til inputlzengden af hjulwiren;

(d) hvis indretningen der skal betjenes identificeret med
indretningsstyreorganet (217) af styreindretningen (116) er
belysningsindretningen (210), med transmissions-/modtageorganet (219)
af styreindretningen (216) sende indikationssignalet genereret af
indretningsstyreorganet (217) af styreindretningen (216) til
belysningsindretningen (210) der skal betjenes;

(e) efter modtagelsen af indikationssignalet sendt fra sende-
/modtageorganet (219) af styreindretningen (216), med
belysningsstyreorganet (211) af belysningsindretningen (210) sende
indholdet af det modtagne indikationssignal til LED’en (212) af
belysningsindretningen (104, 105, 106, 210) der skal betjenes, hvorved
LED’en betjenes baseret pé inputsinformation i relation til klarheden af
LED’en;

(f) ophaenge elevatorindretningerne (101, 102, 104, 201) fra en plan
bjaelke (107) sdledes at et tredimensionelt objekt dannes ved anvendelse
af alle LED’erne (212) som et resultat af at udfgre trinnene (c) og (e) pa
hver af flerheden af elevatorindretninger (101, 102, 103, 201) og hver af
flerheden af belysningsindretninger (104, 105, 106, 210); og

(g) danne et dynamisk tredimensionelt objekt ved anvendelse af alle

LED’erne som et resultat af at udgve trinnene (a) til (f) gentagende,

hvor inputtet er programdata med information variabel med tid om laeangden af
hjulwiren fra elevatorindretningen (101, 102, 103, 201) til belysningsindretningen
(104, 105, 106, 210) koblet til hinanden og klarheden af LED’en (212) i relation til
hver af flerheden af elevatorindretninger (101, 102, 103, 201) og hver af
flerheden af belysningsindretninger (210).
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2. Tredimensionel scenereprassentationssystem anvendt til at udfgre

tredimensionel scenerepraesentation, hvilket system omfattende:

10

15

20

25

en flerhed af elevatorindretninger (101, 102, 103, 201), hver af flerheden
af elevatorindretninger (101, 102, 103, 201) omfattende:

en motor (203),
et hjul koblet til motoren (203), og

et op-ned-bevaegestyreorgan (202) til at aktivere motoren til at
drive hjulet;

en flerhed af belysningsindretninger (104, 105, 106, 210) med det samme
antal som flerheden af elevatorindretninger (101, 102, 103, 201), hver af
flerheden af belysningsindretninger (104, 105, 106, 210) koblet til den
tilsvarende af flerheden af elevatorindretninger (101, 102, 103, 201) af en
hjulwire, og hver af flerheden af belysningsindretninger (104, 105, 106,
210) omfattende:

en LED (212), og
et belysningsstyreorgan til at betjene LED’en (212); og
en styreindretning (108, 216) omfattende:

et indretningsstyreorgan (217) til at identificere en indretning der
skal betjenes af et input indeholdende information om laengde af
hjulwiren fra elevatorindretningen (101, 102, 103, 201) til
belysningsindretningen (104, 105, 106, 210) koblet til hinanden
savel som klarhed af LED’en og generere et indikationssignal til
indretningen der skal betjenes, og

et sende-/modtageorgan (219) til at sende indikationssignalet
genereret af indretningsstyreorganet (217) til indretningen der skal
betjenes hvis indretningen der skal betjenes identificeret af
indretningsstyreorganet (217) er elevatorindretningen eller

belysningsindretningen;
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hvor op-ned-bevaegestyringsorganet (202) af elevatorindretningen
modtager indikationssignalet sendt fra sende-/modtageorganet af
styreindretningen og sender indholdet af det modtagne indikationssignal til
motoren (203) til at drive hjulet (204) s3 at leengden af hjulwiren fra
elevatorindretningen (101, 102, 103, 201) til belysningsindretningen (104,
105, 106, 210) koblet til hinanden bliver til inputlaengden af hjulwiren;

hvor belysningsstyreorganet af belysningsindretningen (104, 105, 106,
210) modtager indikationssignalet sendt fra sende-/modtageorganet (219)
af styreindretningen (216) og sender indholdet af det modtagne
indikationssignal til LED’en (212) til at betjene LED’en af
belysningsindretningen (104, 105, 106, 210) baseret pa inputinformation i
relation til klarheden af LED’en;

hvor det tredimensionelle scenerepraesentationssystem yderligere omfatter
en bjeelke (107) til ophaengning af elevatorerne (101, 102, 104, 201)

derfra sdledes at

et tredimensionelt objekt dannes ved anvendelse af alle LED’erne der
stammer fra aktiveringen af motoren (203) til at drive hjulet med op-ned-
bevaegestyringsorganet (202) af elevatorindretningen (101, 102, 103, 201)
og at betjene LED’en (212) med belysningsstyreorganet af
belysningsindretningen (104, 105, 106, 210), i relation til hver af flerheden
af elevatorindretninger (101, 102, 103, 201) og hver af flerheden af
belysningsindretninger (104, 105, 106, 210); og

et dynamisk tredimensionelt objekt dannes ved anvendelse af alle LED’erne
(212) ved at gentage en funktion at op-ned-bevaegestyringsorganet (202)
af elevatorindretningen (101, 102, 103, 201) driver motoren til at drive
hjulet og belysningsstyreorganet af belysningsindretningen (104, 105, 106,
210) driver LED’erne, i relation til hver af flerheden af elevatorindretninger
(101, 102, 103, 201) og hver af flerheden af belysningsindretninger (104,
105, 106, 210),

hvor input er programdata med information variabel med tid om laengden
af hjulwiren fra elevatorindretningen (101, 102, 103, 201) til
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belysningsindretningen (104, 105, 106, 210) koblet til hinanden og
klarheden af LED’en (212) i relation til hver af flerheden af
elevatorindretninger (101, 102, 103, 201) og hver af flerheden af
belysningsindretninger (104, 105, 106, 210).

3. Fremgangsmaden ifglge krav 1, hvor styreindretningen, flerheden af
elevatorindretninger (101, 102, 103, 201), og flerheden af belysningsindretninger
(104, 105, 106, 210) yderligere omfatter tradlgst kommunikationsorgan,
respektivt, og

hvor indikationssignalet sendes fra styreindretningen via det trédigse

kommunikationsorgan.

4. Systemet ifglge krav 2, hvor styreindretningen, flerheden af
elevatorindretninger (101, 102, 103, 201), og flerheden af belysningsindretninger
(104, 105, 106, 210) yderligere omfatter tradlgst kommunikationsorgan,
respektivt, og

hvor indikationssignalet sendes fra styreindretningen via det trédlgse

kommunikationsorgan.
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