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57 ABSTRACT

The present invention discloses a humidity alarm monitoring
system for a stage light configured to monitor a closed
chamber of the stage light comprises a humidity detection
module located inside the chamber for detecting the humid-
ity of the chamber;

a light control module connected to the humidity detection
module; and a light source control module and a display
module which are connected to the light control module.
According to the present invention, the humidity alarm
monitoring system, which is simple in structure and conve-
nient in operation, can provide alarm and protection func-
tions while monitoring the humidity condition of the stage
light, can overcome the problems of existing stage lights
such as damaging the electronic components due to exces-
sive humidity, can improve the reliability of the light, and
can also prolong the service life of the light.

5 Claims, 2 Drawing Sheets
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HUMIDITY ALARM MONITORING SYSTEM
FOR STAGE LIGHT

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of International
Application No. PCT/CN2018/097238, filed on IJul. 26,
2018, which claims priority from Chinese Patent Applica-
tion No. 201720943058.9 filed on Jul. 31, 2017, all of which
are hereby incorporated herein by reference.

TECHNICAL FIELD

The invention relates to the technical field of stage lights,
in particular to a humidity alarm monitoring system for a
stage light.

BACKGROUND

Stage lights begin to be widely applied to outdoor scenes.
The inside of the light without good sealing performance can
cause high humidity, and the electronic device is corroded
and fails to work, so that the power supply and control
devices and the like of the stage light cannot work normally,
and even electric shock accidents will occur to people during
the use of the light when a large amount of water enters the
inside of the light. Therefore, the humidity of the inside of
the light must be guaranteed to be normal.

Currently, the waterproof method of the stage light
includes being waterproof by the light itself or through a
protective cover, so that the water flow can be prevented
from entering the inside of the light. However, it may not
absolutely ensure that no water enters the inside of the light
when the light is placed in a wet or humid environment.
Then the electronic device is easy to be damaged and fails
to work if the problem is not handled in time. No technology
that can monitor the humidity inside the light has been
prevented in the current technical field of stage lights.

SUMMARY

In order to overcome the problem of current waterproof
stage lights that the potential danger of entering the inside of
the light by water vapor cannot be handled in time, the
invention provides a humidity alarm monitoring system for
the stage light. The invention can monitor the humidity
inside the stage light at any time, display the humidity
condition of the light on the display module of the light, and
feeds back the humidity condition to the total control
system. The total control system of the light controls a light
alarm, starts a dehumidification system, or reminds a worker
to maintain the failed light.

According to the present invention, a humidity alarm
monitoring system for a stage light includes a chamber of a
monitored stage light in which the chamber is in a closed
structure, and a humidity detection module located inside
the closed chamber. The humidity detection module includes
a humidity sensor for detecting the humidity condition
inside the closed chamber of the stage light, and the detected
signal is converted to an electrical signal by the humidity
sensor. The humidity detection module also includes a
sub-controller connected to the humidity sensor for receiv-
ing the electrical signal transmitted by the humidity sensor.
The inside of the sub-controller includes an analog-digital
conversion module that converts the electrical signal trans-
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mitted by the humidity sensor to a digital signal and trans-
mits the digital signal to the light control module.

The light control module is located inside the light body
and is used to receive a humidity digital signal transmitted
by the sub-controller.

The original hardware of the inner system of the stage
light can be used by the above modules except the humidity
sensor, which can reduce the space occupied by the system,
and lower the cost and the risk of electromagnetic interfer-
ence.

The humidity alarm monitoring system for the stage light
further includes an input and output module, in which the
input and output module includes a setting module and a
display module.

The setting module is used to preset humidity thresholds
and transmitting preset humidity thresholds to the light
control module. The range of the humidity values required
by the inside of the monitored chamber is different since the
light source and the device material of the light and other
factors are different, so that the preset humidity threshold
needs to be input as a judging criterion.

The humidity inside the monitored chamber slightly
exceeds the standard and the device inside the monitored
chamber still can continue to work when a first humidity
threshold is preset and the humidity exceeds the first humid-
ity threshold.

The humidity inside the monitored chamber severely
exceeds the standard and the device inside the monitored
chamber cannot operate well and the stage light must stop
running when a second humidity threshold is preset and is
higher than the first humidity threshold and the humidity
exceeds the second humidity threshold.

The light control module judges whether the humidity
value inside the monitored chamber exceeds the first humid-
ity threshold and the second humidity threshold according to
the received humidity digital signal, and feeds back the
processed humidity state information to the total control
system while outputting a control instruction.

Due to different manufacturing time, materials and other
reasons, the stage lights have different degrees of tolerance
to humidity. The setting module adopted by the present
system can set different humidity thresholds for the lights
with different requirements, and the applicability of the
system can be improved.

The total control system can output the control signal to
control the light control module and can receive the humid-
ity state information fed back by the light control module at
the same time, judges whether to output alarm information
or not according to the humidity state, and prompts the user
to schedule light maintenance. The total control system can
control a plurality of lights simultaneously and receive the
humidity state information fed back by the plurality of
lights.

All lights can be monitored by the total control system as
a whole when the number of stage lights is large, thereby
reducing manpower and material resources.

The light control module controls the display module and
a light source driver.

The display module can display humidity information and
display alarm information after the data exceeds the preset
humidity threshold.

The light source driver controls the state of the light
source to be turned on or off, and controls the light source
to be turned off when the humidity value exceeds the second
humidity threshold.
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Although the light source of the stage light is high in cost,
the function of the system to set and control the light source
to be turned off can stop loss in time and reduce the risk of
damaging the light source.

Preferably, the humidity sensor can adopt a general resis-
tive or capacitive moisture-sensitive element.

Preferably, the number of the humidity sensors can be
increased appropriately to prevent the humidity sensors from
being damaged which causes that the humidity condition
information cannot be read normally.

Compared with the prior art, the present invention, which
is simple in structure and convenient in operation, can
provide alarm and protection functions while monitoring the
humidity condition of the stage light, can overcome the
problems of existing stage lights such as damaging the
electronic components due to excessive humidity, can
improve the reliability of the light, and can prolong the
service life of the light.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a functional block diagram in Embodiment 1 of
the present invention.

FIG. 2 is a flow chart of a humidity alarm monitoring
system for a stage light in Embodiment 1 of the present
invention.

FIG. 3 is a functional block diagram in Embodiment 2 of
the present invention.

FIG. 4 is a structural schematic view for part of the light
in Embodiment 2 of the present invention.

EMBODIMENTS

The present invention will be further described in detail
below with reference to the accompanying drawings and
embodiments in order to clarify the objectives, technical
solutions and advantages of the present invention. In order
to better illustrate the embodiments, certain components of
the drawings may be omitted, enlarged or reduced, and do
not represent the dimensions of the actual product. It will be
understood for those skilled in the art that some known
structures and descriptions thereof in the drawings may be
omitted.

Embodiment 1

As shown in FIG. 1, a humidity alarm monitoring system
a stage light includes a humidity detection module 100, a
light source control module 200, a light control module 300,
an input and output module 400, and a total control system
500.

The humidity detection module 100 includes a humidity
sensor 110 and a sub-controller 120 which is connected to
the humidity sensor 110. The sub-controller 120 is also
connected to the light control module 300 for data trans-
mission with each other. The light source control module
200 includes a light source driver 210 and a light source 220
controlled by the light source driver 210. The light source
driver 210 is connected to the light control module 300 and
can receive instructions issued by the light control module
300. The light source control module 200 thus can adjust the
working state thereof according to the humidity data of the
light control module 300. The input and output module 400
includes a display module 410 that can receive instructions
issued by the light control module 300, and a setting module
420 that can input information to the light control module.
The total control system 500 is located outside the light, and
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usually is a general console in a stage control room. The total
control system 500 is connected to the light control module
300, can receive information fed back by the light control
module 300, and can also issue instructions to the light
control module 300.

The operating principle of Embodiment 1 is as follows.

A relevant operator presets a first humidity threshold and
a second humidity threshold by the setting module 420, in
which the second humidity threshold is higher than the first
humidity threshold. The humidity inside the monitored
chamber is in an abnormal state and the device inside the
monitored chamber can still continue to operate when the
detected humidity exceeds the first humidity threshold, and
the device inside the monitored chamber cannot operate well
and the stage light must stop running when the detected
humidity exceeds the second humidity threshold.

The humidity sensor 110 is placed inside the monitored
chamber to detect the humidity inside the monitored cham-
ber. The detected humidity analog signal is converted to a
humidity electrical signal, and the electrical signal is trans-
mitted to the sub-controller 120 which then converts the
received humidity electrical signal to a humidity digital
signal.

As shown in FIG. 2, the data processing of the humidity
alarm monitoring system in a normal working state has three
cases as follows.

Case 1

S110. The light control module 300 reads the humidity
digital signal emitted by the sub-controller 120.

S120. The light control module 300 compares the humid-
ity digital signal with the second humidity threshold.

S121. If the humidity digital signal exceeds the second
humidity threshold, the light control module 300 issues an
instruction to the light source driver 210 to turn off the light
source 220, and the light source driver 210 controls the light
source 220 to be in a closed state. Meanwhile, the light
control module 300 controls the light to stop running.

S122. The light control module 300 controls the display
module 410 to display alarm information, such as “Water-
proof failure at X site, please schedule maintenance”, and
feeds back the humidity state information to the total control
system 500 and informs a user about noticing the state of the
equipment, in which the X is the name of the monitored
chamber.

S150. The light control module 300 determines the oper-
ating state of the light and the light stops running at this time,
and the detection is finished.

Case 2

S110. The light control module 300 reads the humidity
digital signal emitted by the sub-controller 120.

S120. The light control module 300 compares the humid-
ity digital signal with the second humidity threshold.

S130. If the humidity digital signal is smaller than or
equal to the second humidity threshold, the light control
module 300 compares the humidity digital signal with the
first humidity threshold.

S122. If the humidity digital signal exceeds the first
humidity threshold, the light control module 300 controls
the display module 410 to display alarm information, such
as “Humidity exceeds standard at X site, please check the
light”, and feeds back the humidity state information to the
total control system 500 and informs the user about noticing
the state of the equipment, in which the X is the name of the
monitored chamber.

S150. The light control module 300 determines the oper-
ating state of the light.
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S110. The light still continues to receive the data of the
total control system 500 and work at this time, and the light
control module 300 rereads the humidity digital signal
emitted by the sub-controller 120. The humidity alarm
monitoring system runs in real time.

Case 3

S110. The light control module 300 reads the humidity
digital signal emitted by the sub-controller 120.

S120. The light control module 300 compares the humid-
ity digital signal with the second humidity threshold.

S130. If the humidity digital signal is smaller than or
equal to the second humidity threshold, the light control
module 300 compares the humidity digital signal with the
first humidity threshold.

S140. If the humidity digital signal is smaller than or
equal to the first humidity threshold, the light normally
operates.

S150. The light control module 300 determines the oper-
ating state of the light.

S110. The light still continues to receive the data of the
total control system 500 and work at this time, and the light
control module 300 rereads the humidity digital signal
emitted by the sub-controller 120. The humidity alarm
monitoring system runs in real time.

Embodiment 2

On the basis of Embodiment 1, humidity sensors are
provided inside different chambers respectively for moni-
toring the humidity condition when the number of indepen-
dent and closed chambers of the monitored light increases.

As shown in FIGS. 3 and 4, according to the present
embodiment, the humidity alarm monitoring system for the
stage light compared with Embodiment 1 includes a humid-
ity detection module 100. The humidity detection module
100 includes a humidity sensor 111, a sub-controller 112
connected to the humidity sensor 111, a humidity sensor 112,
and a sub-controller 122 connected to the humidity sensor
112. The sub-controllers 121 and 122 are connected to the
light control module 300 respectively for data transmission
with each other. The monitored chamber includes a light
head 600 and a chassis 700. The light head 600 and the
chassis 700 have mutually independent and closed struc-
tures.

The light control module 300 reads the humidity digital
signals emitted by the sub-controllers 121 and 122 respec-
tively. The data processing in the normal working state in
Embodiment 2 has three cases as follows.

Case 1

When any humidity digital signal of the humidity digital
signals emitted by the sub-controllers 121 and 122 respec-
tively exceeds the second humidity threshold, the light
control module 300 issues the instruction to the light source
driver 210 to turn off the light source 220, the light source
driver 210 controls the light source 220 to be in the closed
state, and the light control module 300 controls the light to
stop running. Meanwhile, the light control module 300
controls the display module 410 to display alarm informa-
tion, such as “Waterproof failure at X site, please schedule
maintenance”, and feeds back the humidity state information
to the total control system 500 and informs the user about
noticing the state of the equipment, in which the X is the
name of the monitored chamber. In Embodiment 2, the X
may be the light head 600 or the chassis 700, or the light
head 600 and the chassis 700. After the above steps are
completed, the light control module 300 determines the
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operating state of the light and the light stops running at this
time, and the detection is finished.
Case 2

When both the humidity digital signals emitted by the
sub-controllers 121 and 122 respectively are smaller than or
equal to the second humidity threshold while any humidity
digital signal of both the humidity digital signals exceeds the
first humidity threshold, the light control module 300 con-
trols the display module 410 to display alarm information,
such as “Humidity exceeds standard at X site, please check
the light”, and feeds back the humidity state information to
the total control system 500 and informs the user about
noticing the state of the equipment, in which the X is the
name of the monitored chamber. In Embodiment 2, the X
may be the light head 600 or the chassis 700, or the light
head 600 and the chassis 700. After the above steps are
completed, the light control module 300 determines the
operating state of the light, the light still continues to receive
the data of the total control system 500 and work at this time,
and the light control module 300 rereads the humidity digital
signals emitted by the sub-controllers 121 and 122. The
humidity alarm monitoring system for the stage light runs in
real time.

Case 3

The light normally operates when both the humidity
digital signals emitted by the sub-controllers 121 and 122
respectively are smaller than or equal to the first humidity
threshold. The light control module 300 determines the
operating state of the light. The light still continues to
receive the data of the total control system 500 and work at
this time, and the light control module 300 rereads the
humidity digital signals emitted by the sub-controllers 121
and 122. The humidity alarm monitoring system for the
stage light runs in real time.

Further, the humidity alarm monitoring system for the
stage light can increase the number of humidity sensors to
prevent failure of the whole system caused by failure of a
certain humidity sensor.

The embodiments described above only present a few
embodiments of the present invention, and are not intended
to limit the present invention. Any modification, equivalent
substitution or improvement and the like within the spirit
and principle of the present invention should be included in
the scope of the present invention.

The invention claimed is:

1. A humidity alarm monitoring system for a stage light
configured to monitor a humidity of the stage light, the stage
light including a light head and a chassis, the light head and
the chassis having mutually independent and closed struc-
tures, the humidity alarm monitoring system comprising:

a humidity detection module including at least one humid-
ity sensor located inside the light head for detecting the
humidity inside the stage light, or located inside the
chassis for detecting the humidity inside the chassis;

a light control module connected to the humidity detec-
tion module; and

a light source control module and a display module which
are connected to the light control module and are
provided in the chassis,

wherein the humidity detection module transmits detected
humidity data to the light control module, the display
module is used to receive and display alarm informa-
tion on humidity exceeding standard from the light
control module, and the light source control module
adjusts a working state thereof according to the humid-
ity data of the light control module, and



US 11,143,392 B2

7

the display module displays the alarm information to
allow auser to view the display alarm information from
an exterior of the stage light,
the light source control module includes a light source
driver controlled by the light control module, and a
light source controlled by the light source driver, and
the humidity alarm monitoring system further comprising
a setting module for presetting a first humidity thresh-
old and a second humidity threshold, wherein the
second humidity threshold is greater than the first
humidity threshold, the stage light stops running when
the monitored humidity data exceeds the second
humidity threshold, and the light control module con-
trols the light source driver to turn off the light source.
2. The humidity alarm monitoring system according to
claim 1, wherein the humidity detection module further
includes at least one sub-controller located inside the light
head, the humidity sensor is in one-to-one relationship with
the sub-controller, the sub-controller is connected to the
light control module, and the sub-controller is used to
convert a received humidity electrical signal to a humidity
digital signal.
3. The humidity alarm monitoring system according to
claim 2, wherein the humidity sensor adopts a general
resistive or capacitive moisture-sensitive element.
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4. The humidity alarm monitoring system according to
claim 1, wherein the light control module controls the
display module to display first alarm information when the
monitored humidity data is greater than the first humidity
threshold and smaller than or equal to the second humidity
threshold, and when the monitored humidity data is greater
than the second humidity threshold, the light control module
controls the display module to display second alarm infor-
mation, and the first alarm information and the second alarm
information display a name of the light head or the chassis
to be monitored and level information on the monitored
humidity data exceeding the standard.

5. The humidity alarm monitoring system according to
claim 1, further comprising a total control system located
outside the stage light, wherein the total control system is
configured to simultaneously control a plurality of lights,
and receive humidity state information fed back by the
plurality of lights; the total control system is further con-
figured to output a control signal to control the light control
module, to receive the humidity state information fed back
by the light control module at the same time, and determine
to output alarm information according to the fed-back
humidity state information to inform a user about scheduling
light maintenance.



