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(57) ABSTRACT

A Mesh network-based synchronization system includes a
plurality of stage lights and a controller for controlling the
stage lights, each of the stage lights having an ad hoc
network module. A LAN is established based on the Mesh
technology among several stage lights by the controller
under the help of the ad hoc network module, one stage light
in the LAN acts as a master node, the remaining stage lights
forms at least one tree-shaped network topological structure
connected to the master node, and some stage lights are
selected to form a group. Subsequent to time synchroniza-
tion of the stage lights in the group, delay time of each stage
light relative to the master node is respectively calculated
according to the layer level, the master node sends a start
command in advance of the corresponding delay time to the
respective stage light to synchronously display a show.
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a LAN 1s established via
the ad hoc neiwork modules

a master node 1s selected and at
teast one tree-shaped network
topological structure 1s formed

some stage lights in the LAN are
selected to form a group and
conduct time synchronization

delay time of each stage light in the group relative to
the master node ts respectively calculated according
to a layer level between the corresponding stage
fight and the master node

a start command is sent by the master node in advance |
of the corresponding delay time to the respective stage |
light to synchronously display a show by the stage '
lights within the group

FIG. 2
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the master node continuously
broadcasts a time signal in real time

¥
- cach stage light withim the group compensates for
the time signal received according to the delay
time caused by the laver level between each stage
hight and the master node

//‘/fhe time of the stage light T

7 itself 1s compared with the
- fime compensated, NO
s determuning whether the time
o difference 1s greater than a
T fifth preset time difference -

~. e
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¥

- the result is fed back
- to the master node
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1
MESH NETWORK-BASED
SYNCHRONIZATION SYSTEM OF STAGE
LIGHT GROUP

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priorities from Chinese
Application No. CN 202310795045.1 filed on Jun. 30, 2023,
all of which are hereby incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to the technical field of stage
lights, and more particularly, relates to a Mesh network-
based synchronization system of a stage light group.

BACKGROUND

Traditional stage lights are generally controlled by means
of a DMX unidirectional communication protocol. How-
ever, in such way, a console is unable to know the status of
each light, causing that when there is a delay in receipt of
signals from the console among different stage lights or great
cumulative error of their own timing crystal oscillator, the
stage lights will be out of synchronization for performance
of a show. Still worse, due to lack of a feedback mechanism,
the console cannot automatically adjust to achieve synchro-
nization of the show for all the stage lights. In a way, 5G
communication is used to control the stage lights with each
stage light having a 5G card. While such way may still
present high communication delay, and it will be difficult to
control synchronization among multiple stage lights to per-
form the same show.

SUMMARY

With regard to the above-mentioned deficiencies, the
present invention provides a Mesh network-based synchro-
nization system of a stage light group, which can realize
synchronization in a stage light group for performance of a
show.

According to the present invention, the Mesh network-
based synchronization system includes a plurality of stage
lights and a controller for controlling the stage lights, each
of the stage lights having an ad hoc network module. In the
present invention, a local area network (LLAN) is established
based on the Mesh technology among several stage lights by
the controller under the help of the ad hoc network module,
in which one stage light in the LAN acts as a master node,
the remaining stage lights forms at least one tree-shaped
network topological structure connected to the master node,
and some stage lights in the LAN are selected to form a stage
light group. It is configured that subsequent to time syn-
chronization of the stage lights in the group, delay time of
each stage light in the group relative to the master node is
respectively calculated according to the layer level between
the corresponding stage light in the group and the master
node, and the master node is configured to send a start
command in advance of the corresponding delay time to the
respective stage light to synchronously display a show by
the stage lights within the group.

In the Mesh network-based synchronization system of a
stage light group of the present invention, at least one
tree-shaped network topological structure connected to the
master node is formed by the remaining stage lights except
the master node in the LAN. In such configuration, in order
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to control the stage lights in the tree-shaped network topo-
logical structure to start to display a show, the delay time of
each stage light relative to the master node can be calculated
respectively according to the layer level between each stage
light and the master node, and start command is accordingly
sent to the respective stage light in advance of corresponding
delay time, thus enabling the group including the stage lights
selected from the LAN to synchronously display a show.
Synchronous displaying a show by the stage lights in the
group has advantageous to bring much better show effect
and experience for audiences.

Particularly, during the show performance by the stage
lights in the group, the master node is configured to delay
sending the start command according to the maximum delay
time among the stage lights in the group, and then based on
such delay time, to send the start command to the respective
stage lights in advance of the corresponding delay time of
each stage light. In such way, during show performance, it
is also possible to always make all the stage lights in the
group display a certain show frame at the same time, thus
resulting in better synchronization effect.

As it is convenient to retrieve a corresponding show frame
later according to the time points when the show is seg-
mented according to time points, that is once the time
synchronization in the group is completed, the show syn-
chronization in the group can be achieved, in the present
invention, once the stage lights in the group receive data of
the show, the show is segmented according to time points to
acquire a show frame of respective stage light at each time
point of the show.

In the case of power failure, the stage light in the group
is configured to have time synchronization and receive the
data of the show again once restarted, meanwhile the show
of the stage light is segmented again and the stage light is
adjusted to jump to the corresponding show frame according
to the synchronized time. In such way, even if a certain stage
light in the group is powered off, once restarted, such stage
light can still be automatically kept consistent with other
stage lights in the group to synchronously perform the show
without any human intervention.

In the situation that stage lights in a certain layer level in
the group are powered off, the stage lights in the next layer
level thereof may be connected to the other stage lights in
the group. In this way, even if certain stage lights having
next layer levels are powered off, the stage light in the next
layer level will still not be out of control and can continue
to keep consistent with other stage lights within the group to
perform the show.

Preferably, during time synchronization among the stage
lights within the group, reference time received by the
master node from the controller is sent step by step accord-
ing to the layer level until all the stage lights within the
group have received the reference time. In such way, initial
time synchronization of the stage lights within the group can
be completed fast and orderly.

In the present invention, time synchronization among the
stage lights within the group is conducted in a way that: after
all the stage lights within the group have received the
reference time, the time of the stage light in each layer level
is calibrated sequentially from the top to the bottom based on
the layer level. Specifically, the time of the stage light in the
next layer level is compared with the time of the stage light
in the previous layer level thereof, if the time difference is
less than or equal to a first preset time difference, the time
thereof remains unchanged, otherwise the time of the stage
light in the next layer level is synchronized on the basis of
the time of the stage light in the previous layer level thereof;
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after an interval of a second preset time difference, the time
of the stage light in the next layer level is compared with the
time of the stage light in the previous layer level thereof
again, if the time difference is less than or equal to a third
preset time difference, the time of the stage light in the next
layer level is compared with the time of the master node, if
such time difference is less than or equal to a fourth preset
time difference, the time thereof remains unchanged, other-
wise the time of the stage light in the next layer level is
re-synchronized. In the present invention, time synchroni-
zation is calibrated layer by layer, so that the packet loss and
air delay error caused by broadcasting time synchronization
of the master node can be avoided. In addition, during time
synchronization of the stage light in the next layer level, the
stage light in the next layer level, the stage light in the
previous layer level and the master node can achieve three-
party time synchronization correction, it thus can ensure
time synchronization performance of all the stage lights
within the group to fall in the demanded error range, thus
realizing accurate time synchronization.

Particularly, after the stage lights within the group com-
plete time synchronization, the master node still continu-
ously broadcasts a time signal in real time, and each stage
light within the group compensates for the received time
signal according to the delay time caused by layer level
between each stage light and the master node and compares
the time therebetween, if the time difference is greater than
a fifth preset time difference, then the result is fed back to the
master node, otherwise continues next comparison. Moni-
toring in real time whether the time of the stage light itself
is abnormal and feeding back the result can allow a user to
decide whether to timely perform adjustment for time syn-
chronization or to allow the stage light to continue to display
the show under consideration of the actual situation.

As interference to the stage lights within the group caused
by the signal sent from the controller can be avoided, the
show data to be displayed by the stage lights within the
group is preferably forwarded by the controller through the
master node, according to the present invention.

Particularly, the show data of one show to be displayed by
the stage lights within the group is sent by the controller at
one time. That is, the data of one show is sent at one time,
and when there are multiple shows, the data of the multiple
shows is sent several times. Therefore, each stage light can
know in advance the corresponding show to be displayed by
itself, and after the show of the stage light itself is completed
to display, in a case of the time thereof becoming abnormal,
the time of such the stage light can be free of synchroniza-
tion, even if other stage lights are still displaying the show,
thereby saving the computing power and simplifying the
processing flow.

In the present invention, the stage lights in the LAN may
form a plurality of groups which are independent of each
other. In such configuration, each group can display its own
show independently, such LAN thus can achieve more
lighting effects.

In the present invention, the ad hoc network module may
be a WIFI module or a Bluetooth module, which is a
common ad hoc network module having stable performance,
mature technology, and reduced connecting cables between
the stage lights. Therefore, the stage light with such con-
figuration can be mounted more conveniently.

Accordingly, the controller may be a cell phone, a tablet
personal computer, or a mobile computer wirelessly con-
nected to the stage lights. It is thus convenient to directly
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4

control the stage light and reduces the connecting cables
with the stage light, thereby achieving more convenient to
mount the stage lights.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural view of a Mesh network-
based synchronization system of a stage light group accord-
ing to an embodiment of the present invention;

FIG. 2 is a work flowchart of the Mesh network-based
synchronization system of a stage light group according to
an embodiment of the present invention;

FIG. 3 is flowchart showing how to conduct accurate time
synchronization among stage lights in a group according to
an embodiment of the present invention;

FIG. 4 is a flowchart showing how to adjust the time in
real time of stage lights in a group according to an embodi-
ment of the present invention; and

FIG. 5 is a schematic view showing segmenting of a show
according to an embodiment of the present invention.

DETAILED DESCRIPTION

The accompanying drawings are for exemplary illustra-
tion only, and should not be construed as limitations on this
invention. In order to better illustrate this embodiment, some
parts in the accompanying drawings may be omitted,
enlarged or reduced, and they do not represent the size of the
actual product. For those skilled in the art, it is understand-
able that certain well-known structures and descriptions
thereof in the drawings may be omitted. The positional
relationship described in the drawings is only for exemplary
illustration, and should not be construed as limitations on
this invention.

With reference to FIG. 1 and FIG. 2, a Mesh network-
based synchronization system of a stage light group is
provided according to an embodiment, which includes a
plurality of stage lights 200 and a controller 100 for con-
trolling the stage light 200. In the present embodiment, each
of the stage lights 200 has an ad hoc network module 210,
the controller 100 is particularly configured to control sev-
eral stage lights 200 to establish a local area network (LAN)
300 based on the Mesh technology by the respective ad hoc
network module 210. In the LAN 300, one stage light 200
is taken as a master node 310, the remaining stage lights 200
is configured to form at least one tree-shaped network
topological structure 320 connected to the master node 310,
and several stage lights 200 in the LAN 300 are selected to
define a group 330. It is configured that subsequent to time
synchronization of the stage lights 200 in the group 330,
delay time of each stage light in the group 300 relative to the
master node 310 is respectively calculated according to the
layer level between the corresponding stage light in the
group 300 and the master node 310, the master node 310 is
served to send a start command in advance of the corre-
sponding delay time to the respective stage lights 200 to
synchronously display a show by the stage lights 200 within
the group 330.

Network layers of one tree-shaped network topological
structure 320 is usually up to more than 10, taking the master
node 310 into calculation, and the number of nodes (the
number of stage lights) may reach more than 200. In such a
complex network state, it may frequently present massive
time delay and excessive packet loss during the broadcasting
in the entire network.

According to the present embodiment, at least one tree-
shaped network topological structure 320 connected to the
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master node 310 is formed by the remaining stage lights 200
in addition to the master node 310 in the LAN 300. In such
configuration, in order to control the stage lights 200 in the
tree-shaped network topological structure 320 to start to
display a show, the delay time of each stage light relative to
the master node 310 can be calculated respectively accord-
ing to the layer level between each stage light 200 and the
master node 310, and start command is sent to the respective
stage light 200 in advance of corresponding delay time, thus
enabling the group 330 including the stage lights 200
selected from the LAN 300 to synchronously display a show.
Synchronous displaying a show by the stage lights in the
group brings much better show effect and experience for
audiences.

It should be noted that the synchronization of the show for
the stage lights 200 in the group 330 described in the present
embodiment means that each stage light 200 display the
show in accordance with uniform time, rather than the show
frames of the individual stage lights 200 is the same at the
same time. This is because the show frames of the individual
stage lights 200 may or may not be the same at the same time
in one show, but they need to be shown sequentially in a
specific order to demonstrate intended effect, and cannot to
be shown with some in advance and some delayed, which
may deviate from the intended effect.

In the time synchronization of the stage lights 200 in the
group 330, it is preferable to directly conduct time synchro-
nization for all stage lights 200 throughout the LAN 300.

In a preferred embodiment of the present invention, in the
show performance by the stage lights 200 in the group 330,
the master node 310 is configured to delay sending start
command according to the maximum delay time among the
stage lights 200 in the group 330, and then based on the
maximum delay time, to send the start command to the
respective stage lights 200 in advance of the corresponding
delay time of each stage light. In such way, the master node
310 can send the signal received in order from the largest to
the smallest based on the length of the delay time to
guarantee that all the stage lights 200 receive the start
command at the same time. Therefore, during show perfor-
mance, it is also possible to always make all the stage lights
200 in the group 330 display a certain show frame at the
same time, thus resulting in better synchronization effect. It
should be noted that the start command can refer to the
beginning of the entire show or the beginning of a certain
segment of the show.

As in FIG. 5, in a preferred embodiment of the present
invention, after the stage lights 200 in the group 330 receive
data of the show, the show is segmented according to time
points to acquire a show frame of each stage light 200 at
each time point of the show. With the show segmented
according to time points, it is convenient to retrieve a
corresponding show frame later according to the time point,
i.e., the time synchronization in the group 330 is completed
to realize the show synchronization in the group 330.

The show is preferably segmented according to an equal
time interval.

It should be noted that the time point of the show may be
a customized time within the LAN 300, or may be Beijing
time or an official time anywhere in the world.

In a preferred embodiment of the present invention, in as
case of power failure, after restarted, the stage light 200 in
the group 330 will be re-synchronized in time and re-receive
the data of the show, meanwhile the show is segmented
again for the stage light 200 and the stage light are config-
ured to be adjusted to a corresponding show frame according
to the synchronized time. In this way, even if a certain stage
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6

light 200 is powered off, once restarted, the stage light can
still be automatically kept consistent with other stage lights
200 in the group 330 to perform the show without any
human intervention.

In the present embodiment, after the certain stage light
200 in the group 330 is powered off, the stage light 200 in
the previous layer level is configured to receive change of
information, and after the stage light 200 powered off is
restarted, such stage light 200 will begin to resend the data
of the show and time.

Generally, the data of the show includes the start time of
the show, so that once the time of the stage lights 200 is
synchronized, the current progress of the show can be
deduced according to the synchronized time, and if the show
is segmented according to the time point, it is possible to
directly jump to the corresponding show frame.

In a preferred embodiment of the present invention, in a
case that the stage light 200 in a certain layer level in the
group 330 is powered off, the stage light 200 in the next level
may be connected to the other stage lights 200 in the group
330. In this way, even if a certain stage light 200 connected
to stage lights in the next layer level is powered off, the stage
lights 200 in the next layer level will still not be out of
control and can continue to keep consistent with other stage
lights 200 within the group 330 to perform the show.

Notably, if all the stage lights 200 throughout the LAN
300 is conducted time synchronization, the stage lights 200
in the next layer level can be connected to any stage light
200 within the LAN 300.

In a preferred embodiment of the present invention,
during time synchronization between the stage lights 200
within the group 330, reference time received by the master
node 310 from the controller 100 is sent according to the
layer level step by step until all the stage lights 200 within
the group 330 receive the reference time. In such way, initial
time synchronization of the stage lights 200 within the group
330 can be completed fast and orderly.

FIG. 3 shows how to achieve time synchronization among
the stage lights 200 within the group 330 according to a
preferred embodiment of the present invention. Specifically,
after all the stage lights 200 within the group 330 have
received the reference time, the time of the stage light 200
in each layer level is calibrated sequentially from the top to
the bottom based on the layer level. The time of the stage
light 200 in the next layer level is compared with the time
of the stage light 200 in the previous layer level thereof, if
the time difference is less than or equal to a first preset time
difference, the time thereof remains unchanged, otherwise
the time of the stage light 200 in the next layer level is
synchronized on the basis of the time of the stage light 200
in the previous layer level thereof; after an interval of a
second preset time difference, the time of the stage light 200
in the next layer level is compared with the time of the stage
light 200 in the previous layer level thereof again, if the time
difference is less than or equal to a third preset time
difference, the time of the stage light in the next layer level
continues to be compared with the time of the master node
310, if such time difference is less than or equal to a fourth
preset time difference, the time thereof remains unchanged,
otherwise the time of the stage light 200 in the next layer
level is re-synchronized. In the present embodiment, time
synchronization is corrected layer by layer, so that the packet
loss and air delay error brought by broadcasting time syn-
chronization of the master node 310 can be avoided. In
addition, during time synchronization of the stage light 200
in the next layer level, three-party time synchronization
correction are achieved between the stage light in the next
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layer level, the stage light in the previous layer level, and the
master node 310, it thus can ensure the time synchronization
performance of all the stage lights 200 within the group 330
to fall in the error range that demands, realizing accurate
time synchronization. Re-synchronization of the time of the
stage light 200 in the next layer level can refer to synchro-
nization with the time of the stage light 200 in the previous
layer level, or synchronization with the time of the master
node 310.

Preferably, the above correction requires to be repeated
until it is verified that the time of the stage light in the next
layer level, the stage light in the previous layer level, and the
master node 310 all fall within the error range for at least 3
consecutive times, then it is considered that accurate time
synchronization is completed. In this embodiment, it is more
preferably required that until it is verified that the time of the
stage light in the next layer level, the stage light in the
previous layer level and the master node 310 all fall within
the allowable range for 5 consecutive times, then it is
considered that accurate time synchronization is completed.
Repeated correction can avoid inaccuracy result of single
correction caused by accuracy error of the crystal oscillator
of the stage light.

Preferably, the first preset time difference, the third preset
time difference, and the fourth preset time difference are all
5 ms, and the second preset time difference is 10 s.

Referring to FIG. 4, in a preferred embodiment of the
present invention, after the stage lights 200 within the group
330 complete time synchronization, the master node 310
will still continuously broadcast a time signal in real time,
and each stage light 200 within the group 330 can compen-
sate for the received time signal according to the delay time
caused by layer level between each stage light and the
master node 310 and compares the time therebetween, if the
time difference is greater than a fifth preset time difference,
then the result is fed back to the master node 310, otherwise
continues next comparison. Monitoring in real time whether
the time of the stage light itself is abnormal and feeding back
the result can allow a user to decide whether to timely
perform adjustment for time synchronization or to allow the
stage light 200 to continue to display the show under
consideration of the actual situation.

As known, the stage lights 200 generally relies on its own
crystal oscillator to provide time indication during its opera-
tion, but the precision of the crystal oscillator of the stage
lights 200 is usually limited, which may cause that the
deviation between each other after a period of operation will
obviously affect the synchronization of the show frame of
different stage lights 200 (the crystal oscillator error is
generally around 10 us to 1 ms, and the naked eye can be
aware of out of synchronization in more than 20 ms).
Therefore, the stage light 200 within the group 330 com-
pensates for the received time signal and compares the time
therebetween to monitor in real time whether the time
thereof is abnormal. In this way, during show performance
by the stage lights 200, the time of the stage lights 200
within the group 330 can be adjusted in real time to keep the
time difference between the stage light and the master node
310 within the range of the fifth preset time difference,
thereby facilitating automatically maintaining the show
frame consistency between the stage light 200 within the
group 330 and the master node 310.

Preferably, the above comparison step requires to be
repeated until the time after being compensated for at least
2 consecutive times and the time of the stage light itself are
both within the allowable range, then it is considered that the
time of the stage light itself is not abnormal. In this embodi-
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ment, it is more preferably required that until the time after
being compensated for at least 3 consecutive times and the
time of the stage light itself are both within the allowable
range, then it is considered that the time of the stage light
itself is not abnormal. Therefore, single correction inaccu-
racy caused by the accuracy error of the crystal oscillator
and the compensation error can be avoided.

The fifth preset time difference is preferably 10 ms.

Optionally, after receiving a feedback signal, the master
node 310 can send out warning information and the time of
the stage light 200 can also be automatically synchronized
according to setting.

Referring back to FIG. 1 and FIG. 2, in a preferred
embodiment of the present invention, the show data to be
displayed by the stage lights 200 within the group 330 is
forwarded by the controller 100 through the master node
310. In such way, interference to the stage lights 200 within
the group 330 from the signal sent by the controller 100 can
be avoided.

In a preferred embodiment of the present invention, show
data of one show to be displayed by the stage lights 200
within the group 330 is sent by the controller 100 at one
time. That is, the data of one show is sent at one time, and
when there are multiple shows, the data of the multiple
shows is sent several times, so that each stage light 200 can
know in advance the corresponding show needing to be
displayed by itself, and after the show of the stage light itself
is completed to display, even if the time thereof starts to
become abnormal, the time of such the stage light can be free
of synchronization, even if other stage lights 200 are still
displaying the show, thereby saving the computing power
and simplifying the processing flow. However, the data of
one show of a conventional console is sent step by step by
the console during the show performance by the stage lights.
In a preferred embodiment of the present invention, the stage
lights 200 in the LAN 300 form a plurality of groups 330,
and the plurality of groups are independent of each other. In
such configuration, each group can display its own show
independently, such LAN 300 thus can achieve more light-
ing effects.

An ID number is given to each group 330, and the ID
number is bound to the SN number (Serial Number) of each
stage light 200 within the group 330. The master node 310
can acquire the network MAC address of the stage light 200
through the ID number to send the signal.

Of course, it is also possible that all the stage lights 200
within the LAN 300 together form a group 330, i.e., there is
only one group 330 in the LAN 300.

In a preferred embodiment of the present invention, the ad
hoc network module 210 is a WIFI module or a Bluetooth
module, which is a common ad hoc network module 210
having a stable performance and mature technology, and
reduced connecting cables between the stage lights 200, so
that it is more convenient to mount the stage light 200.

In a preferred embodiment of the present invention, the
controller 100 is a cell phone, tablet personal computer or
mobile computer wirelessly connected to the stage light 200.
It is convenient to directly control the stage light 200 and
reduces the connecting cables with the stage light 200,
achieving more convenient to mount the stage light 200.

Preferably, each stage light 200 has a power storage
module for it to display a show, so that no connecting cables
are required between the stage light 200 and the controller
100, or between the stage lights 200. Therefore, it is more
flexible to mount the stage light 200 and more convenient to
use the stage light.
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Obviously, the above-mentioned embodiments of the
present invention are only examples for clearly illustrating
the present invention, rather than limiting the implementa-
tion modes of the present invention. For those of ordinary
skill in the art, changes or modifications in other different
forms can also be made on the basis of the above description.
It is not needed and it is impossible to list all implementation
modes here. Any modifications, equivalent replacements
and improvements made within the spirit and principles of
the present invention shall be included within the protection
scope of the claims of the present invention.

The invention claimed is:

1. A Mesh network-based synchronization system of a
stage light group, comprising

a plurality of stage lights, each of the stage lights having

an ad hoc network module; and

a controller for controlling the plurality of stage lights,

which is configured to control several stage lights to
establish a local area network (LAN) based on Mesh
technology under the help of the ad hoc network
module, wherein one stage light in the LAN is taken as
a master node, at least one tree-shaped network topo-
logical structure connected to the master node is
formed by the remaining stage lights in the LAN, and
some stage lights in the LAN are selected to form a
group,

wherein it is configured that subsequent to time synchro-

nization of the stage lights in the group, delay time of
each stage light in the group relative to the master node
is respectively calculated according to a layer level
between the corresponding stage light in the group and
the master node, and the master node is configured to
send a start command in advance of the corresponding
delay time to the respective stage light to synchro-
nously display a show by the stage lights within the
group.

2. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein during
displaying the show by the stage lights in the group, the
master node is configured to delay sending the start com-
mand according to the maximum delay time among the stage
lights in the group, and then based on such delay time to
send the start command to the respective stage light in
advance of the corresponding delay time of each stage light.

3. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein once the
stage lights in the group receive data of the show, the show
is segmented according to time points to acquire a show
frame of respective stage light at each time point of the
show.

4. The Mesh network-based synchronization system of a
stage light group according to claim 3, wherein in a case of
power failure, the stage lights in the group are configured to
have time synchronization and receive the data of the show
again once restarted, meanwhile the show of the stage lights
is segmented again and the stage light is adjusted to the
corresponding show frame according to the time synchro-
nized.

5. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein in a case that
stage lights in a certain layer level in the group are powered
off, the stage lights in the next layer level thereof are
connected to the other stage lights in the group.

6. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein during time
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synchronization among the stage lights within the group,
reference time received by the master node from the con-
troller is sent step by step according to the layer level until
all the stage lights within the group have received the
reference time.

7. The Mesh network-based synchronization system of a
stage light group according to claim 6, wherein the time
synchronization among the stage lights within the group is
conducted in a way that: after all the stage lights within the
group have received the reference time, the time of the stage
light in each layer level is calibrated sequentially from top
to bottom based on the layer level, specifically the time of
the stage lights in the next layer level is compared with the
time of the stage lights in the previous layer level thereof, if
the time difference is less than or equal to a first preset time
difference, the time thereof remains unchanged, otherwise
the time of the stage light in the next layer level is synchro-
nized on the basis of the time of the stage light in the
previous layer level thereof; after an interval of a second
preset time difference, the time of the stage light in the next
layer level is further compared with the time of the stage
light in the previous layer level thereof again, if the time
difference is less than or equal to a third preset time
difference, the time of the stage light in the next layer level
is further compared with the time of the master node, if such
time difference is less than or equal to a fourth preset time
difference, the time thereof remains unchanged, otherwise
the time of the stage light in the next layer level is re-
synchronized.

8. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein after time
synchronization among the stage lights within the group is
completed, the master node is configured to still continu-
ously broadcast a time signal in real time, and each stage
light within the group is configured to compensate for the
time signal received according to the delay time caused by
the layer level between each stage light and the master node
and compare the time therebetween, if the time difference is
greater than a fifth preset time difference, then the result is
fed back to the master node, otherwise next comparison is
conducted.

9. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein the data of
the show to be displayed by the stage lights within the group
is forwarded by the controller through the master node.

10. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein the data of
one show to be displayed by the stage lights within the group
is sent by the controller at one time.

11. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein the stage
lights in the LAN are defined to form a plurality of groups
which are independent of each other.

12. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein the ad hoc
network module is in a form of a WIFI module or a
Bluetooth module.

13. The Mesh network-based synchronization system of a
stage light group according to claim 1, wherein the control-
ler is in form of a cell phone, a tablet personal computer, or
a mobile computer wirelessly connected to the plurality of
the stage lights.
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