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(57) ABSTRACT

A method for controlling a lighting system using a lighting
control console generating digital adjusting commands
transmitted to lighting devices of the lighting system via
data links at least one moving an adjustable lighting device
towards different positions, and a preprogrammed lighting
program being carried out in several consecutive program
steps, an acoustic parameter characterizing the noise sensi-
tivity being assigned to each programs step. The method
includes driving the actuator towards the next predefined
position of the lighting device as a function of a result of a
comparison of the acoustic parameters of the program steps.

3 Claims, No Drawings



US 11,363,701 B2
Page 2

(56) References Cited

OTHER PUBLICATIONS

Wei et al., The Optimization Design of Embedded Control System
for LED Stage Lights, Journal of Guangdong University of Tech-
nology, 2015, 32(3):110-114.

Yoshida et al., Reduction of Light Source Noise from Optical
Intrinsic Signals of Mouse Neocortex by Using Independent Com-
ponent Analysis, In 2015 37th Annual International Conference of
the IEEE Engineering in Medicine and Biology Society (EMBC),
pp. 6277-6280.

* cited by examiner



US 11,363,701 B2

1

METHOD FOR CONTROLLING A
LIGHTING SYSTEM USING A LIGHTING
CONTROL CONSOLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application represents the national stage entry of
PCT International Application No. PCT/EP2017/082174
filed Dec. 11, 2017. The contents of this application are
hereby incorporated by reference as if set forth in their
entirety herein.

The invention relates to a method for controlling a light-
ing system using a lighting control console, according to the
preamble of claim 1.

Lighting control consoles serve for controlling lighting
systems such as those employed in theaters or in concert
halls, for instance. Routinely, said lighting systems comprise
a plurality of lighting devices, for instance stage spotlights,
wherein, the lighting devices on their own are in many cases
also able to distinguish between a plurality of lighting states,
for instance between different colors. These different light-
ing states are controlled in the lighting program of the
lighting control console by way of programmed parameters.
Here, standard lighting systems may comprise up to several
thousand lighting devices.

With each lighting device, at least one light effect, for
instance a beam of light, can be generated in order to light
the stage with these light effects, which in many cases
overlap. The generic method here relates to controlling
lighting devices that are adjusted using at least one actuator
in order to be able to move towards different positions of the
lighting device. If said lighting device is, for instance, a
stage spotlight, the beam of light of the spotlight can be
pivoted freely across the stage by moving the corresponding
actuators in two axes in order to follow, for instance, the
main protagonist.

From the state of the art, a lighting method is known that
is referred to as “Move in Black”. The aim of this “Move in
Black” method is to completely switch off the corresponding
light effect of the lighting device before moving towards a
new position of the lighting device in order to prevent that
the audience perceives the movement of the spotlight while
the next predefined position is being approached. The
“Move in Black” control concept is here substantially based
on three steps. In the first step, the lighting device is initially
switched off under program control so that the lighting
device generates no light effects anymore. Subsequently,
after the lighting device has completely gone out, the
actuator is activated by the lighting control console under
program control in order to move towards the next pre-
defined position of the lighting device using the actuators. In
the third step, the lighting device is then switched on again
after the predefined position has been reached in order to
generate the light effect at the predefined time. The lighting
device can, as a matter of course, also be switched on or off
in the manner of a dimming process, during which the
luminosity of the lighting device is regulated up or down
along a dimming curve.

By means of the “Move in Black” method, undesired
optical effects that occur when a lighting device is moved
while the light source remains switched on are avoided.
However, even with the “Move in Black method, undesired
disturbances of the stage show can arise, namely owing to
undesired acoustical interferences. This is because, depend-
ing on the type of the respective lighting device, consider-
able engine noise can arise due to the driving of the
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actuators, which noise acoustically impairs the stage show
when the ambient noise level is correspondingly low. If, for
instance on a theater stage, an actor delivers a monologue in
a certain scene, there is almost no noise in the auditorium at
this time.

If, during such a monologue scene, a stage spotlight was
then moved to the next predefined lighting position in
advance, the audience would perceive this as a considerable
acoustical interference.

It is therefore the object of the present invention to
propose an enhanced “Move in Black” method with which
acoustical interferences resulting from the lighting devices
being moved can be avoided.

This object is attained by a method according to the
teachings of claim 1.

Advantageous embodiments of the invention are the sub-
ject-matter of the dependent claims.

The inventive method is based on the fundamental idea
that each program step of the lighting program carried out
successively is assigned an acoustic parameter. Said acoustic
parameter characterizes the noise sensitivity of each
assigned program step. If, for example, a monologue scene
with no ambient noise is played in the theater during a
program step of the lighting program, an acoustic parameter
having a high noise sensitivity can be assigned to this
program step. It is, for instance, possible to assign an
acoustic parameter from a scale of values ranging from 1 to
10 to each program step, an acoustic parameter having the
value 1 defining a program step with high noise sensitivity
and an acoustic parameter having the value 10 defining a
program step with low noise sensitivity. In this way, acoustic
parameters characterizing the noise sensitivity of the respec-
tive scene on the stage can be assigned to each program step
of the lighting program.

During the program sequence for carrying out the lighting
program, it is then possible to compare all program steps
between method step a) and method step ¢) with regard to
their acoustic parameters. The adjustment of the lighting
device by driving it using the assigned actuator is carried out
as a function of the result of the comparison of the different
acoustic parameters that have been compared with each
other. In other words, this means that after switching off the
lighting device, the program steps to be carried out before
switching the lighting device back on are compared with
each other with regard to their noise sensitivity, this com-
parison allowing to determine the preferred program step
during which an adjustment of the lighting device can be
carried out due to the respective program step having a low
noise sensitivity. Lastly, the lighting device is switched back
on after reaching its predefined position.

According to a preferred variant of the method, the
adjustment of the lighting device by driving it using the
assigned actuator is carried out during the program step of
the lighting program between method step a) and method
step ¢) having the acoustic parameter with the lowest noise
sensitivity.

If the actuators are activated as a function of the result of
the comparison of the acoustic parameters of the different
program steps, this can result in the problem that this
comparison does not lead to an unambiguous result as, for
instance, all acoustic parameters are the same. In this case,
the lighting program would no longer be able to fulfil its
intended purpose because the desired lighting effect would
no longer be achievable due to the lighting device not being
positioned. In order to prevent this from happening in any
case, it is envisaged in accordance with a preferred embodi-
ment that the adjustment of the lighting device by driving it
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using the assigned actuator is started, irrespective of the
result of the comparison, at a point of time lying ahead, by
the travel time that is needed for moving towards the next
position, of the point of time of the next switching-on of the
lighting device under program control. In other words, this
means that the actuators are switched on at the latest when
there is still enough time for moving towards the next
predefined position, even if the comparison of the acoustic
parameters has not led to an unambiguous result. In this way,
it is guaranteed in any case that the program controlled light
effects are adhered to and a small acoustical disturbance may
be tolerated if necessary.

When corresponding lighting programs are run under
program control, the lighting devices are switched off or on
under program control. In this case, the light scenes are
predefined in individual lighting steps, which run one after
the other under program control. In order to give the user of
the lighting control console the opportunity to imperatively
preclude an adjustment of the lighting device for individual
program steps, the corresponding program steps can be
marked in the program sequence in such a manner that the
adjustment of the lighting device by moving it using the
assigned actuator is precluded in these program steps, irre-
spective of the result of the comparison of the acoustic
parameters that are to be compared with each other.

The invention claimed is:

1. A method for controlling a lighting system using a
lighting control console, digital adjusting commands being
generated in the lighting control console, said digital adjust-
ing commands being transmitted to a plurality of lighting
devices of the lighting system via data links to actuate at
least one of the plurality of the lighting devices, and at least
one of the plurality of lighting devices being an adjustable
lighting device coupled to at least one actuator, the at least
one actuator configured to move the at least one adjustable
lighting device, and a preprogramed lighting program being
carried out in a plurality of consecutive program steps, the
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4
preprogrammed lighting program comprising a plurality of
acoustic parameters identifying a noise sensitivity for each
program step in the plurality of consecutive program steps,
the method comprising the following method steps:

a) under control of the preprogrammed lighting program,
generating a first digital control switching off the at
least one adjustable lighting device such that the at least
one adjustable lighting device generates no light;

b) identifying a next program step in the preprogrammed
lighting program generating a second digital control
switching on the at least one adjustable lighting device
at a predefined position;

¢) comparing the corresponding acoustic parameters of
each of the plurality of program steps occurring after
method step a) and before the program step identified
in method step b);

d) determining a travel time that is needed to move the at
least one adjustable lighting device to the predefined
position identified in method step b);

e) driving the actuator, to move the at least one adjustable
lighting device to the predefined position identified in
method step b) as a function of the result of the
comparison of the acoustic parameters or the travel
time; and

f) generating a second digital adjusting command switch-
ing on the at least one adjustable lighting device to
generate a light effect in the predefined position iden-
tified in method step b).

2. The method according to claim 1, wherein method step

e) is carried out during the program step having the acoustic
parameter with the lowest noise sensitivity.

3. The method according to claim 1, wherein method step

e) is started irrespective of the result of the comparison of
the acoustic parameters, at a point of time determined by the
travel time.



