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anding or return area of the abnormal drone. When the abnormal drone e
xceeds the fence, the motor will be turned off directly.The setting range is
10-2000 meters. Do not enable this function unless necessary.

( This function requires authorization and is currently only open to users in

Europe and the United States)

Watch in real time

The range of the No-fly zone fence (kill the drones fence) can be adjusted

according to the performance site environment or performance safety

needs, and is measured with the help of the ranging function in Skyshow.
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As shown in the Skyshow above, the white area is the dance performance
flight area, and the red area is the manually set no-fly zone fence of 200
meters in the horizontal direction and 100 meters in the vertical direction.

When the drone is in the red area and the white area, the drone with
abnormal positioning will automatically return according to the lowest
return altitude for abnormal landing set by the user (if it is not set, it will not

automatically return, and the flight controller will land on the spot)

When the position of the drone exceeds the red flight range (no-fly zone
fence), the drone lock paddle will be triggered!

/@ X Please do not use No-fly zone fence (kill the drones fence) function

unless it is necessary. When the drone flies out of the no-fly area, the
paddles will be locked. Please judge by yourself and bear the possible
losses of using this function.

3.5.3 Select drone

Test

Selected 3000

Drone Drone

Select the drone to be operated and controlled, and select the drone according
to the drone number to test operation or take-off in batches. (Long press Ctrl +

left mouse button click to select multiple drones directly on the main interface)

>>130



Hymeam

R TR EHRRFRERAE

Please input the drone ID to be selected and use the space bar to separate thent

* Please separate the selected drones with spaces, e.g. 02 6

* You may use the conjunction symbol (-) to select continuously numbered
drones, e.g. 0-100

* Clear and back: You may clear the entered drone number, and the main
interface displays all drones connected to the server, and all selected drones
resume status.

Dance boundary: Auto-fill UAV numbers at the dance boundary for pre-flight
testing.

Area1: Auto-fill with UAV numbers ending in an even number (including 0)
Area2: Auto fill the UAV numbers ending in an odd ending number

The Area1 and Area2 functions are mainly used for hovering tests to take off

the UAVs in separate intervals to reduce mutual airflow interference or collision.

3.5.4 Test drone and adjust

Select  gelected 3000 Test
Drone Drone

S o O

Restart  Standby Shutdown

Test Drone Test the selected number or all drones before take-off, and use them
when checking the status of drones.
® Motor
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When unlocking, the drone paddles rotate at idle speed, and when locking,
the paddles stop rotating. This item checks whether the drone paddles and
motors are in abnormal condition.

® Hover

Confirm to hover

The selected drone hovers in the air. After setting the hovering height,
Hover is clicked, and the selected drone hovers according to the set height.
This item checks whether the drone flies stably, the wind interference strength
on site, and whether there are any conditions such as drone spinning, shaking,
positioning deviation and fluctuation. (Hovering height limit 1~50m) ,click “land”

the drone landed in place.

? X Please ensure that the safe distance on both left and right sides of

drone is 1.5 m or more before hovering test.
It is recommended to hover at a height of 2 m, which is convenient for

users to check the flight status of drone.

® Light
The host computer sends commands to control the lights of the drone to
turn on/off the lights.

® Colors
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Light color settings

Ready light
mode:

Default v

Default
Mode 1
Pick Screen Color Mode 2

Mode 3

Add to Custom Colors ML: #0000ff

Test light Apply

The light module can change the light color by customizing the RGB values.

When all three values of RGB are 0, the lights are turned off.

* Please refer to the following website for RGB color matching value:
https://www.sojson.com/rgb.html

* Users can click Add to Custom Colors to save RGB color matching values
to the menu.

Enter #666888 in the HTML bar to write random colorful lighting effects to
the drone.

Ready light mode: After the drone is ready, you can choose three dynamic
lighting modes here (the drone array needs to be larger than 5x5).

Reset: Restore the light

Test light: LED light RGB three-colour flashing test or Dance light colour test

Confirm to test light

RGB Test Dance Test

Apply: Apply the set light colours.
® Calibrate

The magnetometer of drone is used to detect the magnetic field strength
and direction of the site, and provide accurate heading and orientation for the
drone. If the host computer has large heading deviation, large magnetic field
interference (drone flashing yellow and green alternately), magnetometer
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failure, or obvious nose deviation after take-off, or abnormal flight path such as
flashing after take-off in the test process, the user can try calibrate to solve the
above problems. It is necessary to select the drone for magnetic calibrate, and
the "calibrate" button is clicked to adjust the magnetometer of the current drone.
The "calibrate" is clicked, and the host computer sends the magnetometer
calibrate instruction to the selected drone, and the drone enters the calibrate
state. After entering the calibrate state, the host computer no longer receives
the external light control instruction until it exits the calibrate state.

Horizontal calibrate of magnetometer: When the drone calibrates the
magnetometer horizontally, the blue light is always on, and the drone
horizontally rotates as shown in the figure below until the blue light flashes.
Vertical calibrate of magnetometer: When vertically calibrating magnetometer,
the blue light flashes, and the drone vertically rotates as shown in the figure
below until the blue light flashes when exiting.

Calibrate success: The drone returns to its original light state.

Calibrate failure: The drone is always in the calibrate state. For example, if the
vertical calibrate fails, the blue light will flash until the host computer sends an
calibrate exit instruction.

Click "Cancel" to exit the calibration status.

=
[~

= s

Horizontal calibrate Vertical calibrate

® WIFI
Turn on/off UAV WIFI

® Restart
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Confirm to restart

Ples it the restart type

All drones  Offline drones

Restart is divided into restarting all drones and restarting offline drones. It
can be used to restart drones that cannot be connected to AP, and there is no
need to unplug and plug the battery of the drone to restart. After the drone tick
rings, the selected drone will restart.
® Standby

The UAV enters into standby mode, but the radio and RTK are always

working, and the other modules enter into hibernation, which can be

restored to the original state by "cancel ".
® Shutdown

The drone powers down or enters an ultra-low power state. After switching

off, the battery needs to be pulled out and plugged in again to re-power on

and start.
3.5.5 Payload settings
This function is used for ignition configuration related to fireworks mounted on
the drone.

Payload board type: Select the payload board type, USB type or CANBUS

type
USB type:
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Payload Settings

Payload board type: (] CANBUS USB

] Single point ¥4 Polling (ol e Rer

Single point mode: Only one firework is connected, the firework can be

inserted into any channel as all three channels are triggered simultaneously
during ignition. (Note that due to the limited output current of the ignition
module, only one firework can be connected in single point mode)

Polling mode: Three fireworks can be connected with the triggering sequence
starting in order of channel 0, channel 1, then channel 2. After each trigger,
the program will automatically add 1, 0-1-2 polling. When designing the dance
steps, it is not necessary to consider which channel is triggered, as long as
the step sends a special frame, the ignition module will trigger channel 0 for
the first time (requiring channel reset), if another ignition command is
received, the ignition module will trigger channel 1, and so on.

Channel reset: Channel reset is a safety measure. After selecting the mode, it
is necessary to unlock the motor before performing "channel reset". After
channel reset, it is necessary to screen the fireworks status on the host
computer to check for any payload boards that have not been successfully
reset. If it is necessary to replace the payload board, a channel reset is
required for the new payload board. After all drone channels are reset, the

fireworks can be connected and normal pre-flight preparations can begin.
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/i\ Tips: Reset the channel only when the drone is unlocked and no other
devices are connected to any USB ports of all drones, except the payload

board. Connect the payload board to fireworks after a successful reset.

CANBUS type

Payload Settings

Payload board type: CANBUS (] usB

Select the channel: Channel 0

Current interface drone: Set (] Not set

Set:0, Not set:4000

Set channel Light Color¥

Select the Channel: Used for manually configuring the channel to trigger the

payload. No configuration is necessary if the ignition is triggered by a dance
step.

Current Interface Drone: Enables filtering and viewing of "Set" or "Not Set"
drones for the currently selected drone.
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Set Channel: Configures channels for drones that have not been set based
on the current selection.
Light Color: Facilitates drone screening by enabling operation of lighting on

the current drone interface.

3.5.6 Non-magnetic Take-off

Confirm to enable the non—-magnetic
take—off function

No magnetic

interference height:

This feature is designed for use in environments with significant ground
magnetic interference. It allows users to identify drones affected by magnetic
interference using the upper computer, then activating the Non-Magnetic
Takeoff function for those drones. To use this feature, drones must first be
placed in a magnetically clean environment to eliminate any hardware issues
with the magnetometer. Then return to the magnetic interference zone to test
the height without magnetic interference and fill in the height value. Lastly, it is
crucial to ensure precise drone orientation during placement (within £5°).

Skipping any of these steps could pose a risk of malfunction!

3.5.7 Formation flying interface function
3.5.7.1 Configuration
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Configuration

Batch setting drone password:

AT cmd:

TimeCode:

Light Brightness:

® Upgrade Firmware

Settings

Settings

Settings

Listening

R TR EHRRFRERAE

It is used to upgrade and modify the drone firmware version. Please place

the firmware files for upgrading in the FlyContrlUpdate folder of the installation

folder. During upgrade or transmission, the purple light of drone is always on. If

communication is occupied, the host computer instructions will not be

processed.
® USB Flashing Settings
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USB Flashing
Drone Firmware:
Drone Password:
Drone WiFi SSID:
Drone WiFi PWD:
Drone Xbee1 ID:
Drone Xbee?2 ID:
Drone Number:
New drone nubmer:
WiFi:
Xbee ID:

Select firmware:

Synchronized dance file:

Select serial port: - m

No device connection

Download log

After connecting the drone to the computer through a dedicated RIFF data

line, select the corresponding serial port to read and display the drone's
firmware information, password, WIFI ID, Xbee ID, current number, and other
data. At the same time, you can perform firmware modification, number
modification, WIFI ID, Xbee ID modification, dance step upload, drone log

download, and other operations.etc.

? In case of successful connection when inserting USB, the white light will
flash at high frequency for 2 seconds. All lights can be interrupted and return
to the original state after quick flashing for 2 seconds. After successful flashing,
the cyan light is always on for 4 seconds, and the purple light is on when
flashing the dance. Please do not disconnect the data line during USB flashing.

® Synchronize the drone number to the base
When the RIFF BASE is connected to the drone through the magnetic head,
the drone number is synchronized to the RIFF BASE.
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® Xbee serial

GCS Switch Xbee radio is connected to the computer through USB port,
and can be connected by selecting the serial number of Xbee radio connection
in the host computer configuration. Xbee radio is used to send flight instructions
of pause, continuing, filling and backward return during the dance step of drone.

The Xbee radio can send control commands in the event of WIFI failure.

A X In any case, please install the GCS Switch Xbee radio and open the

xbee serial communication settings before it is ready to take off, so as
to avoid that it cannot be used immediately in case of emergency
during the performance!

X If the GCS Switch Xbee radio is disconnected during use, the user

needs to click ‘CLOSE’ in the device configuration and then open xbee
serial

® Manage Firmware File
Open the default firmware folder FlyContrlUpdate in the installation folder

to modify and manage the firmware file.

Downsoftware 4/2/2021 9:51 AM
FlyContrlUpdate 6/29/2021 3:11 PM
LocalDanceStep \ 6/29/2021 3:18 PM
LogFile 6/8/2021 2:14 PM

® Manage Dance File
Open the default dance folder LocalDanceStep in the Installation folder,

and change and manage the dance file in it.

Downsoftware 47272021 &:51 AM
FlyContriUpdate B/29/2021 3:11 PM
LocalDancestep 6/29/2021 3:18 PM
LogFile \ 6/8/2021 2:14 PM

® Batch setting WIFI

The host computer broadcasts WIFI SSID and password to the correct
UAV through GCS Switch, and the UAV password should be entered before
modification, and the UAV password can be obtained through "USB Flashing
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Setting". The purpose of modifying WIFI is to use multiple sets of flight
equipment at the same field to achieve the purpose of non-interference. After
modifying the WIFI SSID and password, you need to modify the SSID and
password of the router synchronously. Tap to confirm the setting, the drone
light will flash white for 2 seconds after successful setting, please pay
attention to the light colour change during the setting process, if the setting

fails, you can repeat the setting for several times.

Custom WiFi

New WiFi Name:

New WiFi Password:

® Batch setting Xbee ID

Batch setting Xbee |D: Drone v| Default ~
Drone |

Base station

RTK repeater
GCS switch

The purpose of batch setting Xbee IDs is the same as batch setting WIFI.
In order to use multiple sets of equipment in the same venue for flight
performances, modifying Xbee IDs requires ensuring that all devices in the
formation system that contain Xbee modules use the same ID number.
Therefore, it is necessary to modify the same ID one by one for drones, base
stations, RTK repeaters, and GCS Switches (formerly known as XBee
repeaters), otherwise they cannot communicate with each other.

Setting Drone Xbee ID: Batch setting of drone Xbee IDs requires setting
through the WIFI network. Therefore, before setting, it is necessary to ensure
that all drones are connected to the server and that the drone numbers do not
duplicate, otherwise they cannot be set. If the setting is successful, the drone
light will flash white for 2 seconds. Please pay attention to checking the light
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color during the setting process. If the setting fails, please repeat or check the
drone network connection.

Setting Base station XBee ID: To set the base station ID, you need to
enter the MAC address number of the base station. The MAC address number
is pasted on the bottom of the base station. Different frequency bands have
different MAC addresses. Please fill in all the MAC address codes.

Setting GCS Switch XBee ID: At first, you need to connect the GCS

Switch USB port to the computer, and then you can directly set it .

Xbee Serial: B CheckXbee m

Setting RTK repeater XBee ID: the same as setting the GCS switch
® Batch Setting Drone Password
To modify drones passwords, you need to enter an old password, with an
initial password of 123456. Forgotten passwords can be read through "USB
flashing".

A
/A\ X  When modifying WIFI ID, XBee ID, and drone password, it is

important to note that the same batch of devices are set with
different IDs or passwords, and it is necessary to make
identification on the devices to distinguish between them. If the
passwords are confused or forgotten, itis necessary to use a "USB
flashing" to connect the devices and read and configure them one
by one.

® RKS Setting
RKS devices are used in the EU region. For configuration instructions, see
the {Remote Kill Switch Quick - Reference Guide)
® Time Code
Access Time Code device.
® Light Brightness
Adjusts the brightness of the dance lights, default 100%.

>>143



ﬂh%@@ﬁ
| ~aN iGH GREAT R T EEIFHRKFRERAT

3.5.7.2 Load dance

Load Dance Program

Current Dance File:

Select Current Dance:

Turn off number lights (]

Irregular formation auto numbering ]

Auto Numbering Stop Numbering Send Dance File

Fill Time: 0 s
Loaded dance 0 pcs
Compass Status: Refer Heading:
Position Status: True Heading: 322.000000
Number of GPS: 0
Generate the position table Unify Position

Auto Placement Configure RemotelD

® Select current dance

It is used to select pre-selected dance to be uploaded to drone. The default
dance folder is located in the “LocalDanceStep” folder of the installation file. If
the dance has a fill of absent drones funtion after selecting a dance, it will show
which second the specific filling time is at the bottom. When it is 0S, it means

that there is no fill of absent drones funtion for dance.
Fill Time:

When the host computer prompts that it fails to read the dance step file,
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please check whether the dance step file is damaged or the format is wrong.

Error prompt

Failed to read file, please resend the dance
file!

® Auto numbering
After loading the dance, the drone needs to be numbered. Before using the
auto numbering function, it is necessary to ensure that all drones are turned on
and successfully connected to the server, and all drones enter Fix positioning
state, ensure the above state, and then follow the following steps for operation:
(1) Step1: change the drone number
By modifying the numbering function, all the 0 and pile drone numbers
that appear in the host computer are cleared. (Pile drone refers to the last
drone in the first row of the dance steps. As shown in the figure below, the
dance steps are 100. 10*10, then the last drone in the first row is number
9) Make sure that there are no drones and pile drones at the scene, and t
hen perform the second step to manually flash number.
(2 Step 2: Manual flashing number
Select two drones and use USB flashing drone to determine the number 0
drone and pile drone. Note that the for pile drone number also needs to e
nsure that there is no duplicate number of the drone at the scene. If there i
s a duplicate number, you need to manually modify it.
The manual flashing process is as follows: Configuration>USB flashing
settings>Select serial port>Fill in new number of drone>Flash (flashing
lamp signal: insert USB, after successful connection, the white light will
flash for 2 seconds at a high frequency; after successful flashing, the cyan
light will always be on for 4 seconds).
(3 Step 3: Place No. 0 drone and pile drone
Place No. 0 drone and pile drone in the positions shown in the dance
drawing, in the same row.
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drone 0 Pile drone
Once more than 90% of the numbering is completed, the server sends light
control instructions, the same lights are displayed in the same row or column,
including green and blue lights on at intervals, the same row or column light
shift controls secondary (to prevent dead lights, rows and columns are all of the
same color); for numbers that are not within the specified range of dance (i.e.
drone greater than the number of dances), orange-red (RGB: 255, 61, 0) lights
are always on. After auto numbering is stopped, all lights return to their original
state. After successful numbering, the light changes as follows:
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If you want to turn off the three-color light effect during auto numbering,you
can check the "Turn off number lights ",If the numbering of a drone fails in the
process of auto numbering, the system will automatically assign a drone
number greater than the number of dances, and the orange-red lights of the
drone greater than the number of dances will always be on. If the number of
drones with numbering failure is small, you can choose to flash the number

manually or with USB, or check the placement of the drones and renumber
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them automatically.

? X You can turn on as many drones as you need for dances. Other

unnecessary drones shall not be turned on to avoid numbering failure.
The pile drone must be placed in the correct position and turned on,
otherwise the auto numbering will fail. Auto numbering can be
successful only after all drones are in Fix state, and drones without

positioning Fix state will not be auto numbered.

X When you select pile drone for auto numbering, you should select the

long side of the drone square for numbering, if you select the short

side, it may easily cause auto numbering failure.

® Irregular formation auto numbering
Due to some ground restrictions during the performance, drones cannot be
placed in a square array, so we need to check ‘lIrregular formation auto
numbering’ function. Irregular formation auto numbering process is similar
to the ‘Auto numbering’. Select No. 0 and a pile drone number. No. 0 and
pile drone numbers cannot have the same number. The choice of pile drone
number needs to be determined according to the dance steps. The pile
drone number is selected as the drone of the No. 0 drones on the positive
direction of the Y-axis. As shown in the figure below for Irregular formation
dance steps, you can choose drone No. 2 as the plie drone, and place the
two drones in the positions corresponding to the dance steps. After

positioning them, start numbering according to the auto numbering process.
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® Send Dance File

The current pre-selected dances are uploaded to the drone, and wait for
the program to prompt that all the dances to be uploaded at present are
uploaded successfully, and 0 fails, that is, the dances are uploaded
successfully. If a small number of drones are not uploaded successfully, USB
flashing can be selected to flash the dances.
® Generate the position table
This function is mainly used in irregular site conditions. When the drone cannot
be placed regularly, it is necessary to generate the position table, and the dance
programmers design the dances for the placement of the drones on site
according to such position table.

Methods for generating the position table:

Drones are placed according to the site. Attention shall be paid to the safe
distance between drones when placing them. After placement, they shall be
turned on, any dances shall be selected for auto numbering, and then it is
necessary to check the host computer to ensure that all turned-on drones are
online and have no duplicate numbers. Then click ‘unify position’ ,After the
sending is completed, "generate the position table" is clicked. The host
computer obtains the coordinate list of all drones and makes a document in .txt
format for storage.
® Unify position

The dance host computer sends auxiliary dance, just like send dance file.
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It needs to wait for the program to prompt that all auxiliary dances are uploaded
successfully, and 0 fails, that is, the auxiliary dance steps are uploaded
successfully.

? X After clicking the "Unify position", the host computer will prompt to wait.

After the sending is completed, the number of successful sent and failed to
sent will be displayed. If there are failed drones for a long time, they shall

be send again.

® Reference heading angle

The reference heading angle is the heading angle of the unmanned aerial
vehicle No. 0 automatically obtained by the system. Please note that the
unmanned aerial vehicle No. 0 is placed correctly.

® True heading angle

The true heading angle is obtained during the automatic numbering process.
During flight, the formation flies according to this heading angle. The true
heading angle can also be manually entered, and attention should be paid to
ensuring that the angle value is accurate when manually entering.

® Auto Placement

Auto Placement

Pile number:
Minimum flight height(m): 5
60
(0 Enable
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Auto Placement is used to automatically arrange drones before takeoff,
replacing manual placement procedures. To use this function, position the
0# drone and Pile drone first, then initiate the auxiliary dance steps. Once
other drones are powered on and positioned anywhere around the takeoff
area, the system will perform a self-check of drone status. Upon confirming
all drone statuses as OK, drones will display alternating red and blue lights
and take off from the spot and follow the steps straight to the placement
point for landing.

Pile Number: Refers to the pile number, aligning with Drone 0 to form
the 0-degree angle direction on the positive X-axis.

Minimum Flight height: Sets the minimum height for drone flight
during placement. Adjust this height higher than obstacles if the site has
obstacles.

Timeout: The system continuously conducts real-time comparisons of
the completion of placement with the dance step placement diagram. This
setting determines the timeout duration for these checks. When there are
numerous dance steps for the drones, it may be necessary to extend the
timeout period appropriately. If the system fails to detect any missing
drones, manual placement can be used to supplement them.

Position Check:

By default, no check is performed. When drones are automatically
placed, the placement procedure executes only once. Regardless of
whether the drone reaches the position accurately, once it has completed
the automatic placement procedure, no second calibration will occur.

If "Check" is selected: Drones always target the dance step placement
point as the final destination. The system conducts real-time checks. If the
drone's position is offset during the initial execution, the system instructs
the drone to perform the placement command again until it reaches the
precise position (position offset standard is +50cm).

Sync Firmware: After powering on , the drone will automatically check
the version of the flight controller’s firmware. If the firmware version is lower
than the current setting, the flight controller is upgraded before executing
the placement procedure.
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/ﬂ\ When using the auto placement function, you need to pay
attention to the placement position of the No. 0 #drone and the pile drone.
Then start automatic placement. After about 60 seconds, you can import
the map and heading angle preview on SkyShow ,and verify whether the
placement area meets the requirements by combining with the actual map
If the requirements are not met, the positions of O#drone and Pile drone
need to be adjusted.After confirmation, turn on other drones ,. At the same
time, you need to understand the drone’s flight altitude space and the
unobstructed flight route. Before placement, the drone should not be
placed in the dance step take-off area. During the placement process, there
should be no pedestrians walking in the take-off area. Pay attention to flight

safety, and you can interrupt it by "stop" in the middle.

Placement Example:
A. Grid Formation

1. Review the dance step positioning diagram and the current scene.

iz 234 + i + ¥ ¢ DALY

FBED.2.0) |1020 82(203.0) BHUI020) 40,20 BEHE0.3.0) A6(6.0,50] 4F(70,3.0) SEED.A0) —89a.030}

226(00.2.0) 211020} 22(20,2.0)0 232.02.0) 2444.0.20) @8(60.2.0) 26(6.0,20) 27(7.0,2.0) @B(80.2.0) —29{9.0.2.0}

THAD..0) ANW101.04 AA20,1.00 AH20M A44.0.7.04 NG040 ABE010) AF(70.1.0) ABE..0) —HHIDA0E

OG0 BURR AL LZ‘E.O.G(H V000 Oy 0Oy G000y W00 ‘%18.0.0.0} 9(0.0,0.0)
o 1 2 3 4 s 5 7 [ 9

(Dance Step Placement Diagram)

As shown in the diagram above, first locate Drone 0, then observe the
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direction at O degrees.

Pile drone

(Placement Diagram)

The red circle represents the placement position of 0# drone, and the
orange circle represents the placement position of the pile machine. The
green box indicates the actual area where drones can be placed on the
site. The blue lines represent the actual matrix of drones placed.

Correct Example: In the diagram below, the green area indicates
where you can place drones. Position O# drone at the red circle in the
bottom-left of the green box, and position the pile machine at the orange
circle. This placement ensures that the drones will be within the blue

outlined placement points.

Incorrect Example: In the diagram below, the green area indicates
where you can place drones. If O# drone is positioned at the red circle in
the middle of the green box, and the pile machine is placed at the orange
circle, the drones will end up within the blue outlined placement points.
However, the vertices of the blue box extend beyond the green border,
meaning some drones will be placed outside the actual permitted area.
Therefore, it is crucial to pay attention to the positions of 0# drone and the

pile drone before placement.
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B. Non-grid Formation Placement

The method is similar to grid formation placement. Referring to the
dance step diagram, locate 0# drone and then place a pile machine to the
right of O# drone (i.e., outside the maximum boundary of the placement
diagram). (Note: When designing dance steps, it is preferable to position

0# drone as far left as possible on the placement diagram.)
"; - - 2 - \ ‘e .. ‘e ..

“0# -
W EE

Tip: With this feature, you can now create patterns on the ground.

® Configure Remote ID
Remote ID requires drone models equipped with this feature and used in
countries or regions where relevant regulations mandate it. Before use,

parameters related to Remote ID need to be filled out.
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Configure remotelD

Device Control: Basic Information:

Transmitted

Transmitt

Operator Information: System Info Configuration:
OID Phone Number AreaCeiling(m) 50.000000
| AreaFloor(m) 0.000000

LocationType 0 AreaCount 8

Latitude 22.607731 AreaRadius(m) 54

Longitude 114.051521 ble 2

Height 74.481003 UAGroup |
Enable Broadcast Disable Broadcast

Transmission Power: Default 15 dBm
Transmission Channel: Configure frequency range according to current

Device Control

country or regional frequency requirements

Message Cycle: Default 1000ms

Enable Broadcast Mode: Supports both BLE and WiFi broadcasting modes,
defaulting to BLE-DUAL mode

Basic Information

UAV Type: Default fill in 1, (When in the EU: 0-Unknown, 1-classO ...... 6-
class7; When in China, 0-micro UAV, 1-light UAV, 2-small UAV, 3-other UAVs
with operational recognition capabilities)

CAA ID: CAA Assigned Registration ID obtained from the local civil aviation
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authority

UTM UUID: UTM Assigned Universally Unique Identifier allocated during
task execution

Session ID: Temporarily not needed

Height type: Default 0, (Range 0 or 1, 0 represents off-ground altitude, 1
represents AGL altitude.)

Operator Information

ID Type: Can select to fill in operator’s identity ID or mobile phone number

ID: Fill in corresponding number according to selected ID type

Location Type: Default fill in 0, Range 0, 1, 2 (0 represents takeoff position,
1 represents dynamic position, 2 represents fixed position)

Latitude, Longitude, Height: Automatically obtained by the system after
positioning

System Information Configuration

Area Ceiling: Automatically obtained by the system after positioning

Area Floor: Automatically obtained by the system after positioning

Area Count: Automatically obtained by the system after positioning

Area Radius: Automatically obtained by the system after positioning

UA Lable: Default fill in 2, Fill in range 0, 1, 2 (O - Unknown, 1 - EU, 2 -
China)

UA Group: Default fill in 1, (O - Undefined, 1 - Open Class, 2 - Licensed
Class, 3 - Certified Class)

Broadcasting Method: Can choose Boundary Broadcast, All Broadcast, or
Turn Off Broadcast. Boundary Broadcast means only drones at the dance step
boundary are broadcasted; All Broadcast means all drones are broadcasting;
Turn Off Broadcast means this function is not used (ensure compliance with

local regulations when turning off broadcast).

3.5.7.3 Display Filtering

Display Filtering

Filter the state of selected drone, such as the current power of the drone,
GPS state, dance loading, etc.
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® Display information
The selected information will be displayed on the drone state icon of the
main interface. The display information has three main contents: drone number,

number of GPS search satellites and heading angle.

GPS state: Number of search
satellites+F/f/G/N
F: Fix
f: float

- G: 3D positioning  (GPS positioning)
N: No positioning
Fix is displayed in orange; the rest is
displayed in red

The upper left corner shows the battery
power and charging state,

Lightning icon indicates that charging is in
progress, and the current power is 95%.

Heading angle deviation: With the

true heading angle deviation value,/
Drone number

orange font will be displayed when

the deviation value is exceeded,

and red font will be displayed for

abnormal magnetic state.

? X When there are many drones, the user can hide some information that

does not need to be viewed temporarily, and then open the display
when it needs to be viewed, which can relieve the pressure of computer

video memory and reduce the jamming of the page.

® Filtering

It will filter the states of drone, the filtered item is clicked, and the filtering
threshold is entered. For the drone that passes the filtering, \ is displayed on
the state bar, while for the drone that fails to pass the filtering, X is displayed on
the state bar. Before the formal dance performance, focus shall be given on
filtering the drone's power, GPS state, dance file uploading and firmware
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version.

For the drones with abnormal status, the red light will light up, and the drone
icon with the corresponding number in the host computer will light up in red.
(You can also check the "Turn off the filter light" to turn off the red lights during
screening)

GPS: GPS has four states, F: Fix; f: float; G: 3D positioning; N: No positioning.
When using the auto numbering function, the numbering can be successful after
all drones enter Fix state, and drones without Fix state cannot complete auto
numbering.

Battery: To ensure the smooth progress of formation performance, it is
recommended to filter the battery power before take-off, and the default filtering
power is 80%.

Heading : The filtering range of heading angle deviation value can be set, and
the smaller the deviation value, the stricter the detection of nose placement.
When the ground magnetic field interference is small, the default filtering
heading angle is set to 20, which is beneficial to detect the nose placement
deviation. If the heading angle detection cannot be passed when the nose is
placed accurately, it is necessary to try to set the deviation range to a large one.
IMU Abnormal: The IMU sensor is responsible for attitude control in flight. To
filter out the drones with abnormal IMU, you can click the drone icon with the
corresponding number, and use the calibration IMU function to align and
calibrate. For the IMU calibration steps, please refer to 3.5.5 Stand-alone state
data and calibration IMU.

Mag Abnormal: The magnetometer sensor is responsible for the heading control
of the drone in flight. If the abnormal drone is screened out, you can click the
icon of the drone with the corresponding number and use the magnetic
calibration function to align and calibrate. Please refer to 3.5.4 Test drone and
adjust.

BAT TEMP: Different battery temperatures have a slight impact on the
discharge performance of the battery. When the battery temperature is higher
than 60 degrees, it is recommended to replace the battery or to use it after the
battery is cooled down. Or when the ambient temperature is lower than 5
degrees and the battery temperature is low, it is recommended to place the
battery at room temperature of 20 degrees before carrying out formation
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performance to ensure the best performance of the battery.

Cycle Count: The life of battery is related to the times of charging and
discharging. A charging cycle means that all the power of the battery is used
from full to empty, and then the battery is charged from empty to full. After many
charge and discharge cycles, the battery performance will be weakened, the
internal resistance of the battery will become larger, the activity of internal
chemical elements will decrease, and the aging battery will affect the formation
performance. The system filters batteries with 100 charge and discharge cycles
by default.

BAT voltage: Filter the current battery voltage. Intelligent S3 battery output
voltage: 11.4 V; The intelligent S4 battery output voltage is 14.54 V. It is
recommended to replace the battery with excessive voltage difference.
Satellites: Filter the number of satellite signals received by drone, with the
default filtering number of 25. To ensure the smooth progress of formation
performance, it is necessary to watch whether there are tall buildings around
the flight site before flight, and keep away from tall buildings, crowds and strong
magnetic interference areas (at least 150m safe distance from crowds),
otherwise it may lead to weak GPS signal and abnormal magnetic compass of
drone, which may lead to take-off failure of drone.

Galileo: Filter the number of Galileo satellites received by drone, with the default
value of 5.

BAT Status: Check the battery state. When there is a problem with the battery,
there will be three states of "voltage imbalance, power mutation, and battery
error". When the filter result prompts, please replace the battery according to
the flight requirements.

Abnormal landing: Filter the cause of abnormal landing of drone. These include
magnetometer failure, low battery landing, abnormal positioning, out-of-control
rotation, excessive attitude, etc. When the landing reasons of drone cannot be
checked, it is necessary to export the flight log of abnormal drone to analyze
the specific reasons.

Ublox: Filter drone Ublox version.

No Base: Filter the connection status between the USB of the base and the
drone.

Unloaded dance: Filter the sending of drone dance.
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Unupgraded firmware: Filter the firmware upgrade of drone, and make sure that
the firmware versions of drone are consistent before take-off.

Xbee data: Filter the reception of Xbee signals of drone.

Position deviation: Filter out drones whose position deviation is beyond the

range of the dance step placement map

/ﬂ\ X The surrounding area of formation flight site shall be as far away from

large buildings and strong magnetic interference areas as possible
(and it needs to be far away from the crowd to ensure a safe distance
of 150m), otherwise it may lead to weak GPS signal and abnormal
magnetic compass, which may lead to the take-off failure of drone. At
the same time, the wind speed is detected to ensure that it is below

7.9m/s, which has achieved better performance effect.

® Operation
This operation is mainly aimed at the selected drones. It is necessary to
carry out further firmware upgrade, send dance, light operation, restart, etc.

3.5.7.4 Sync timing

Unified sync timing is carried out for all drones which determine a standard
time to achieve the purpose of synchronous flight. When the sync timing fails,
the state icon of drone will be displayed in red, and when it is passed, it will be
displayed in green. For the drone with sync timing failure, the state icon can be

clicked to check whether each state is normall!

Fa9 311

an
J’ i

3

Sync timing failure Sync timing success
3.5.7.5 Take-off check
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off Chack

It is necessary to check whether all states of drone are passed, including
dance program, firmware version, sync timing, auxiliary dance, positioning state,
etc. When the state icon of drone is displayed in green, that is, all take-off

checks have been passed, flight operation can be carried out.

$46 30F £$100 31F) [#96 28F) (60 28F
v 3 v 4 )
a Ve

Selected 100 - 4 X (7 e {".9
Unlock Lock n ) re Ad Cance

0 KB/s 0 KB/s & x @

The detailed state data of drone can be aroused by clicking the number of

formation flight control interface. The detailed state of drone is shown in the

following figure.

l l Click the switch buttons on both sides of the status bar or use the
left and right arrow keys to quickly switch the drone number to view the drone
status.
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Drone number: 68 Modify Heading check SPI_FLASH
Battery * Position check IMU1

Base station data1/2% Height check MU2 *
Positioning status Unify position Mag compass 1%
Dance files * Timing Mag compass 2%
Firmware version * Take off license Barometer *
Status Throttle on Heading angle
IMU temperature Landing NO X axis

Battery temperature Landing reason Normal Y axis

Battery voltage Flight duration Os Z axis

Battery cycle Number of satellites Geodetic height

Battery power Shaking value olo Vibration value

Base battery Firework NO Reset

Return Seek Drone¥ Light Color¥ Light Motor

Calibrate IMU Calibrate Mag Standby Shutdown Restart

* Items marked with 5% are those that must be tested and passed before take-off
The light of the drone selected by the single machine flashes orange, and

the user can modify the number of the drone separately by clicking "Modify"

/A\ X Note: When manually modifying the number, the drone cannot be modified

to the same number of the drone currently online. In case of two drones

with duplicate numbers, the number needs to be modified again.

Shortcut keys in the detailed stand-alone interface of the drone:
O (Turn on the lights only for the currently selected drone)
P (Turn off the lights only for the currently selected drone)
C (Modify the number of the currently selected drone)
F5 (When WIFI is offline, drone heartbeat packet data is transmitted back
through XBee radio)

The detailed data shows the self-test state of the drone with the current number,
battery temperature, battery, Firmware version, barometer state, IMU state, mag
compass state, dance file state, positioning state, sync timing state, number of satellites

geodetic heading, auxiliary dance file state, heading inspection, take-off license prompt,
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the clicked drone lights flashing orange-red (RGB: 255, 61, 0), normal state data font
showing green and abnormal font showing red.

Battery:

Battery *

The power mutation of battery refers to the detection in flight. This kind of
problem generally occurs when the flight is close to low-power landing. When
the battery power drops rapidly by more than 10%, a prompt is given, and the
battery life of this phenomenon will be reduced.

“voltage unbalance” or “power mutation” are still allowed to take off. Users
need to fully evaluate the flight requirements during use. When these two
states occur, the corresponding drone frame will be colored cyan as shown in

the figure below.

99 15F 99 15F 99 15F

386 387 388

Battery *

The battery abnormality will be detected in real time after the drone is turned

on. When the voltage of the four cells and the total voltage of the battery have
a large deviation, the problem will be prompted. The box is shown in red in the

image below.

99 15F 99 15F 99 15F

405 406 407

The bottom debug button can test the state of the drone with the current
number separately.

Return Position Seeking'¥ Light Color'¥ Lights On Lights Off Unlock Lock

Adjust IMU  Cancel Adjust IMU  Adjust Mag  Cancel Ajust Mag Restart Hover Land

Return: The current drone returns directly to the take-off point.
Position Seeking:

After the light color is selected, the drones with adjacent numbers of the
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drone lights up in the same color. Drones used for out-of-order landing return
to their original positions. For example, No. 2 drone is selected in purple for
drone locating, and the adjacent No. 1 and No. 3 drones light up in purple at the
same time.
Adjust Mag:

Please refer to 3.5.4Test drone and adjust
Adjust IMU:

An IMU contains accelerometer and gyroscope and is used to measure

the angular velocity and acceleration of an object in three-dimensional space,
based on which the attitude of object is calculated. In the flight of drone, the
flight attitude is given to the main control board by this sensor, so that the main
control board can make judgment according to the attitude information.

When the drone deviates obviously during flight and its attitude cannot be
kept stable, the user can try to adjust IMU, and put the six surfaces of the drone
horizontally and statically on one drone to adjust IMU as shown in the figure

below.
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Bottom Top

1. After placing one surface of the drone horizontally on the horizontal drone,
the yellow light is always on (the green light is always on after calibrate is
completed) when the system detects that the current surface is not adjusted; it
is detected that the current surface has been adjusted, and the green light is
always on;
2. When the IMU data acquisition on the current surface is finished, the motor
sound prompts that the calibrate on the current surface is completed (the green
light is always on at the same time). It is necessary to collect all the data on six
surfaces, and the motor self-test sound prompts that the calibrate is completed.
3. The final calibrate is successful, and the green light flashes quickly for three
seconds; the final calibrate fails, and the red light flashes quickly for three
seconds.
3.5.7.6 Flight operation

In addition to sending instructions through the server for flight operations,
it also supports sending instructions through GCS Switch Xbee Radio in offline

mode during the flight to deal with emergencies during the performance.

(Offline mode: server disconnected).
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Prepare

Take—off

Pause

Continue

® Prepare

Confirm to prepare

Online Prepare  All Prepare

Preparation is divided into "Online Prepare" or "All Prepare".

"Online Prepare" only sends preparation commands to drones that are
online with WIFI, while "All Prepare" can send preparation commands to
both online and offline drones.

Online Prepare:
When the drone receives the ready command, the icon of the online
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drones that have passed the preparation will turn blue, and the icon of the
drone that has failed will turn red. If a drone fails to pass the preparation,

users need to check whether the drone status is normal or not.
Prepared: 8 pcs,unprepared: 42 pcs(Offline dridsres: 81

Selected 40000

Prompt

The drone is ready to start the formal dance step. After it is ready, the drone
icon turns blue,

waiting for the host computer to send the take-off instruction. If the drone
being ready to take off fails, the user needs to check whether various states

of the drone is normal.

Prepared: The number of prepared drone within the current dance range,
including drone with battery status alarm (cyan frame)

Un Prepared: The number of unprepared drones (including offline drones)
within the current dance step range. Prepared/unprepared drones do not
include the number of fill drones.

* When preparing the state, the default drone forest is always on. Or can
modify the dynamic lighting effect when preparing the preparation state in

the light color of the test, there is three modes option.
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Light color settings

rs

Ready light

mode:

Default v
——

Mode 1
Pick Screen Color Mode 2

Mode 3

Add to Custom Colors HTML: #0000ff

=0 restiont | Apply

All Prepare:

Sends preparation commands to both online and offline drones, The online
drone preparation is the same as the above method. If use "Offline drone
prepare", due to the offline status, the drone's status cannot be viewed on the
FlyDance. Status can only be inferred from the drone's LED lights: Green light
indicates successful preparation and red light indicates preparation failure.
(Criteria for offline preparation failure:Drones perform self-checks based on
parameters set in the "Settings" section of the ground station. If these

parameters are not met, the drone's red light will indicate preparation failure).

? X Tips for Offline Preparation: When facing issues such as insufficient

APs on-site or WiFi interference, preventing drones from going online,
you can effectively utilize this feature.

Method 1: Test drones in batches. After completing the testing, turn off
the WiFi of all drones except Drone 0 using the ground station. Power
on another batch of drones for testing. Finally, use the “All Prepare”
function.

Method 2: If WiFi cannot be used at the site, prepare drones in advance
in an environment with available WiFi. Assign numbers to drones and
load dance steps (for a small number of drones, use USB for loading
dance steps and assigning numbers). Affix number labels on drones
and arrange them according to the dance step diagram at the
performance site. During positioning (while pushing auxiliary dance
steps), ensure the status of Drone 0 by accessing it via the ground
station and using the radio to transmit status data (press F5). Configure

>>168



LEEE
N HiGH GREAT

R TR EHRRFRERAE

relevant parameters, enabling drones to prepare without WiFi entirely.

® Take-off
After clicking take-off, the host computer sends the instruction to start dance
step. After the countdown of take-off delay, the drone takes off. Indigo LED
is always on in the take-off countdown of the drone.

® Land
It will send the dance stop command, and the drone lands vertically and
slowly from the current position. The drone will not avoid collision during
this landing, Do not use unless necessary! If low battery landing is set for
the drone in the dance step, the drone will turn off the lights and land
automatically when it reaches low battery; when the drone is positioned
abnormally for more than 15 seconds, it will also turn off the lights and land
automatically. At the end of the performance, other drones will land
automatically according to the path and time planned by dance.

® Pause
The host computer sends a pause command, the dance step is paused,
and the drone hoveres in the air at the current position of the dance .

® Continue
The host computer sends the instruction to continue, the dance step
continues, and the drone continues to perform the dance step from the
paused position.

® Backward return
The drone flies backwards according to the original dance. If the drone
needs to return urgently at the time of dance performance, it can support
the drone to return backwards according to the original dance, so as to
ensure that the drone will not collide during the return process. It is
necessary to evaluate whether the current power of the drone can complete
the backward dance step Before backward return. Once the drone receives
the relevant instructions, there is no room to cancel the instructions on the
way until all drones land. It is necessary to connect the Xbee module before

the dance performance starts and ensure that the instructions can be sent

>>169



ﬂ =LK
~aN iGH GREAT R T EEIFHRKFRERAT

normally.

® Return
All drones stop the performance,and returns from the current flight positio
n while maintains the current altitude. After return to the sky above the tak
e off point, an overall landing will be proceed. In the process of returning,
the drone will not avoid collision in the air. This function must only be use

d in emergency situations

/A\ X Backward return and Retrun are two different functions, please pay

attention to the distinction when using

® Payload Trigger
When a manual trigger is needed for the payload, first configure it in the
"Payload Settings" section, then adjust the parameters accordingly.

(note :that you must pass the Sync timing on the ground before triggering)

Confirm to trigger the payload

Which channel: [J ch0 [Jch1 [Jch2 [ ch3

Trigger delay(3~60s):

NI |: 500-2500 :I :

LWL W

Duration(0~255):

Yes

Select the configured payload channel, fill in a trigger delay time of 3-60
seconds, and then set the duration of 0-255ms according to the payload
requirements. After the setting is complete, click "Yes" to execute the
trigger action.
Select channel: select according to the configured payload channel
Trigger delay: 3-60 seconds delay
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PWM and duration: Fill in the trigger pulse or continuous trigger time
according to the type of payload.
After the settings are complete, click "Yes" to execute the triggering action.

Fill of absent drone
If some drones cannot take off normally since various conditions cannot

meet the take-off conditions, we can use fill of absent drone function at this time.
The premise of using this function: When designing the dance, it is necessary
to design the filling dance in advance, and when placing the drone, it is

necessary to place the filling drone in advance. The minimum height of the
dance step when filling the position should be = 10m.

When the filling node is reached, the system will automatically pop up the
following dialog box, and the user can choose whether to fill or not. After filling,

it is necessary to click the "Continue" button in "Flight Operation".

List of absent drone

List of offline drone

Refresh list

? X The list of absent drone refers to the drone that the system

automatically determines the vacancy and is online; the list of offline
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drones refers to the drone that is offline before taking off (being unable
to connect the server). If the drone is offline due to the explosion after
taking off from the ground, the system cannot identify whether it is
vacant. At this time, it needs to be manually added to the list of offline
drones. If the drone is still online after the explosion, the system can

still automatically identify it to the list of absent drone.

> Drone filling will consume a certain amount of flight time. The filling time

depends on the number of absent drone and the size of dance, which
usually takes 2-5 minutes. It is necessary to use this function according

to the actual situation during the flight performance.

3.5.7.7 SkyShow

Skyshow is a platform for simulating and watching drone formation flight
state and playing back historical records in real time. The software simulates
and displays the flight dynamics on the computer mainly through the coordinate
data transmitted by the drone in real time, so as to achieve the purpose of real-
time flight monitoring. Once the drone is abnormal, corresponding emergency
flight operation can be made on software. Meanwhile, The software can also
automatically record the flight log of the entire dance step performance and

save, playback, preview dance steps and other functions.
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§' Abnormal drone f/§\‘» Remote control button 9 ) More operations
/\ 1
(2) Drone ID/ Position
N 1
1

(1) Drone number search |
1 ]

(5) Rangi - N
i ) Ra g".‘g (7) Quick operation of flight 8 ) Show/hide
4) Remote control number | i ) i

‘ﬁ Dance duration

~ 1 ~ ~ - " o .
10 Pause/play 43 simulation 16) Viewpoint switching

:14‘ no-fly zone fence(kill the drones fence)

375 dance flight fence

Through real-time watching, the state information of drone currently in
formation can be watched in real time. In the log playback, the log that needs
to be played can be imported from the local end of the computer. Drone number
search: After entering the drone number to be searched and clicking Search,
the found drone will display different colors in the simulation display area.

The white frame on the periphery is the dance step fence (the electronic
fence). When the drone is flying beyond this range, the automatic return or
landing mechanism will be activated.

The red box is the no-fly zone fence (kill the drones fence) set on the host
computer. Drones beyond the range of this red box the paddles will be locked

and the drone will fall from the sky

The functions are introduced in the order of the numbers in the figure
below:

1. Drone number search: After entering the drone number to be searched and
clicking Search, the found drone will display different colors in the simulation
display area.
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2. Drone ID/position: It can display the current ID and X/Y/Z position
information of formation drone in real time.

3. Abnormal drone:

Abnormality type Abnormal drone Remote control

representative takeover ways

serial number

ALM D

Abnormal flashing w Manual setting of
means

takeover

abnormal N X

Abnormal position Manual setting of
drone

deviation takeover

Abnormal position Manual setting of

Jj

deviation due to takeover

strong wind

GPS without Manual setting of

abnormal takeover /

positioning automatically
taken over

Offline drone Can not be
takeover

Instructions for handling abnormal drone operation:

® \When the drone is abnormal, the abnormal drone representative serial
number will be automatically arranged to the forefront of the table.

® First, it is necessary to quickly select the abnormal drone through shortcut
keys Ctrl+1 (select the drone with abnormal flashing), Ctrl+2 (select the
drone with abnormal position deviation) and Ctrl+3 (select the drone with
GPS without abnormal positioning).

® Then, itis necessary to use Ctrl+G (high return, which means return at fixed
altitude), Ctrl+U (return, which means local return), Ctrl+L (landing), Ctrl+H

(hovering), Ctrl + B (locked) shortcut keys for operation processing, or click

>>174



LEEE
N HiGH GREAT

R TR EHRRFRERAE

relevant operation processing through the mouse.

® Remote control takeover: When there is a drone with abnormal positioning,
the drone with abnormal positioning will be automatically taken over by the
remote control if the console is connected with a remote control, and the
drone will be officially taken over when the remote controller hits the lever.
If the remote control does not hit the lever or the console is not connected
with the remote control, the drone with abnormal positioning will
automatically land according to the flight control logic. The remote control
takeover function can also be manually set for other abnormal drones
through software. Manual setting of takeover as shown in the following
figure: It is necessary to select a drone in SkyShow and click one of the

remote control icons for takeover. After the remote control is turned on, it

can take over the control directly.

Exit remote control takeover: When the drone is not selected, the remote
control is clicked to exit the takeover, or when the drone lands on the

ground, the remote control automatically exits the takeover.

? X Automatic takeover means that there is no need to set the remote

control takeover function on the computer, and the first drone will be
automatically taken over when the remote control hits the lever more
than 5%, and the second drone will be automatically taken over when
the remote control hits the lever 5% for the second time... The taken-
over drone will no longer be taken over automatically, but can be taken

over manually.
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X After the remote control is turned off (the receiver is disconnected from
the computer), it will exit the program. If it needs to take over again, it
is necessary to re-select the port in the remote control calibrate.

X One remote control can only take over one drone at a time. When there

are many drones with abnormal positioning, the system will take over

the drone according to the time sequence of abnormal positioning

® Abnormal drone location mark
After the abnormal drone appears, the software will record the coordinates
and latitude and longitude of the abnormal drone before it was offline for

the last time and display it on the map. Click on the marked point to view

the drone's number and related coordinate data. The number (1) @ (3)on

the mark corresponds to the landing reason code. (X)stands for offline

drone. Clicking on the mark will display the coordinate position of the drone

when it is offline.
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* ol
Mark

Serial Number

Coodinate

4. Remote control number: It displays the remote control number of the drone
that has been taken over at present.

5. Ranging: Click the ranging button to start the distance measurement, click
two points on the map to measure the distance between the two points, this
function can be used to measure the setting interval of the no-fly fence( kill
the drones fence), or measure the distance between the dance step range
and the building. Click the 'Ranging' button again to exit the ranging function.

6. The remote control button is used to control the turn-on of the remote
control.

7. Quick operation of flight: It includes remote control takeover, on/off, high
return, return, landing and locked quick operation. Flight operation is mainly

used to control drone with abnormal emergency control during flight viewing.

>>177



L
N HiGH GREAT

R TR EHRRFRERAE

® Remote control takeover: The remote control is used to control the
abnormal drone, in which those with abnormal positioning are
automatically taken over on the premise of accessing the remote control,
without manual pairing, and other abnormal drones can be manually
paired with the drone to be controlled.

® High return: It means that the drone flies vertically to the specified
altitude before returning and landing on the take-off point.

® Return: After receiving the instruction, the drone directly returns to the
current position and lands on the take-off point.

® Land: The drone lands in place after receiving the instruction.

® Hove: The drone hovers in place after receiving the instruction.

® Lock: The drone will be locked immediately after receiving the
instruction, and will stop paddling and fall to the ground directly.

® On/off: The lights used to control abnormal drone are turned on or off.

/A\ X Note: The above flight control can only take effect when the drone is

online. All operations shall be careful, and collision with other normal

performance drones during return or landing shall be avoided during use.
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8. Show/hide

Drag the corresponding scroll bar to adjust the size of the displayed drone,
marked, flashlight.

Steps Postion: After importing the map, you can preview the drone's dance
steps position on the ground (you need to “unify position” before can use this
function).

Select the Steps Range, Serial number, Grid, and Coodinate related
display/hide operations.

Enable the Fireworks type to preview the simulation of a dance step with a
designed payload of fireworks.

9. More operations

More operations include setting, remote calibration and operation instructions.

® Setting: It can set the return altitude of high return, the sensitivity of vieing
angle switching of simulated drone, the background selection and the

version display.
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Setting

Return altitude

Background s on [ Starry skyll Map B No

Abount Current version:1.4.6

® Remote calibration:

Remote calibration

oo+ | s+ |
Remote2
Remote3

| Right

Complete

It can calibrate the deviation value of the remote control, only one port can
be selected for each remote control, and an error will be reported if the same
port is selected for multiple remote controls. After the remote control selects
the port number, it will push the rocker to test whether the slider in the above
figure is sensitive. If the rocker is not 0 when it is in neutral position, it shall be

operated to 0 through fine-tune first.

® Operation guide:
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Ctrl + H: |
Arl + D or
fixed altitude

ocal return

ct all faulty aircraft

P: Turn off the light

hold the right mouse button,
ect one or more aircraft

Scroll mouse + “Alt” Zoom in and out

Precautions for shortcut keys of operation instructions: Turn on the light
(Ctrl+0O), turn off the light (Ctrl+P), high return (Ctrl+G), return (Ctrl+U), landing
(Ctrl+L), hovering (Ctrl+H) and locked (Ctrl+B) quick operations can be effective

after abnormal drones are selected.

X Import map

Import map

B AMAP B Google

TR Get lat and
Longitude :

Latitude

Heading angle

This item can be imported into AMAP or Google Maps, enter the longitude and
latitude coordinates of the performance site, or it can be automatically obtained
by the on-site 0# drone. Click "Import" to download the on-site satellite map (to
import the map, the computer needs to be connected to the internet ).

10. Pause/play: Pause/play can be performed when playing logs.
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11. Dance duration: It displays the total dance duration and performed duration
of drones flying in formation.

12. Fast playback/slow playback: Fast playback/slow playback can be
performed when playing logs.

13. Simulation drone display: It simulates the current real-time performance

drone.

14. no-fly zone fence (kill the drones fence): When the no-fly zone fence
function is checked in Flydance, a red frame will be added to the screen. When
the drone is between the white area and the red area, the drone with abnormal
positioning will automatically return according to the lowest return altitude for
abnormal landing set by the user (not When set, will not automatically return,
and the flight control will control the in-situ landing)

When the position of the drone exceeds the red flight range (no-fly zone fence),
the drone lock paddle will be triggered!

The scope of the No-fly zone fence(kill the drones fence) can be adjusted
according to the performance site environment or performance safety needs.

Measurements can be made with the help of the ranging function in Skyshow.

A . . .
/A\ X Please do not use this function unless it is necessary. When the drone

flies out of the no-fly area, the paddles will be locked. Please judge by
yourself and bear the possible losses of using this function.

15. dance step fence (the electronic fence): The white frame on the periphery
is the space range occupied by the formation flight performance of the current
dance step, (the electronic fence). When the drone is flying beyond this range,
the automatic return mechanism will be activated. Please observe the terrain
during the formation process to avoid existence in the formation flight range.

buildings or mountains.

16. Viewpoint switching: It switches the drone display angle on the current

simulation page.
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3.6Appendixes

3.6.1Explanation of Lamp Signal

Non-calibration State Lamp Signal

1. Highest instruction: In case of successful connection when inserting USB,
the white light will flash at high frequency for 2 seconds. (All lights can be
interrupted and return to the original state after quick flashing for 2 seconds).

2. Instructions to turn on/off the light from the host computer. (Priority 1)

3. The power supply is lower than 5% of power. (Priority 2)

4. The white light is always on when the AP is not connected, and the white
light flash slowly when the server is not connected (Priority 3)

5. Hardware failure such as IMU, barometer or magnetometer: white, blue and
purple lights quickly flash. (Priority 4)

6. Host Computer low-power detection: red light quickly flashes.

7. Upgrade the flight control of the host computer and transmit the dance:
purple light is always on. (If communication is occupied in the process of
upgrading or transmission, the host computer instructions will not be
processed)

8. Auto numbering
a. The auto numbering function is turned on to calibrate the No. O drone,

and the red, green and blue lights of the No. 0 drone will switch with each
other and flash. More than 90% of the numbering is completed, the
server sends light control instructions, the same lights are displayed in
the same row or column, including green and blue lights on at intervals,
the same row or column light shift controls secondary. numbers that are
not within the specified range of dance (i.e. drone larger than the number
of dances), and orange-red (RGB: 255, 61, 0) lights are always on.

b. For numbers that are not within the specified range of dance (i.e., drone
greater than the number of dances), orange-red (RGB: 255, 61, 0) lights
are always on.

c. After auto numbering is stopped, all lights return to their original state.

* Note: When a certain drone encounters the first, second, third, fourth and

fifth lamp signals with high priority in the process of flashing numbers, the
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auto numbering lamp signal will be on according to the lamp signal with high
priority.

9. When manually modifying the number (including flashing the number
through USB), the cyan light will always be on for 4 seconds after successful
flashing.

10.When the drone is selected by the host computer, the orange-red light will
flash to exit the selection, and the light returns to the previous state. If the
host computer sends the light color instruction in the selected state, the light
will be on according to the instruction.

11. Get ready to take off: The forest green light is always on.

12. Take-off countdown: The indigo light is always on.

13.During the dance step, it will be only executed according to the dance lights,
and no other light control instructions are executed.

14.In case of abnormal landing of the drone during the dance step, the
configuration switch of the host computer is pressed or the lights are turned
off to land during landing.

15.In case of repetitive drone number, the orange-red light is always on.

16. After the drone is powered on and positioned normally, it will automatically
turn off the light, with the state when turning on the light:

Fix The green light is always on
Float The yellow light is always on
GPS The purple light flashes.

17.The lights are forced to be on in the following states:

It includes selected drone, positioning (Float or GPS), filter, low battery,
hardware failure, number modification, adjust, IMU calibrate and base
connection. When the above conditions occur, the lights are forcibly turned
on, and when the above operations are exited or the fault state does not
exist, the state before forcibly turning on the lights will be restored.

Calibrate state lamp signal
When it is in the calibrate state, it will no longer receive external lamp control
instructions until exit the calibrate state

1. Adjust magnetometer:

Horizontal calibrate: the blue light is always on; Vertical calibrate: The blue
light flashes.

>>184



LEEE
N HiGH GREAT

R TR EHRRFRERAE

Calibrate success: Restore the original lamp signal state.
Calibrate failure: It is always in the calibrate state, e.qg. if the vertical calibrate
fails, the blue light flashes all the time until the calibrate exit instruction is
sent.

2. Calibrate acceleration:
The yellow light is always on (the green light is always on after calibrate is
completed) when the system detects that the current surface is not adjusted;
it is detected that the current surface has been adjusted, and the green light
is always on;
when the data acquisition on the current surface is finished, the motor sound
prompts that the calibrate on the current surface is completed (the green
light is always on at the same time). After all the data on six surfaces are
collected, the motor self-test sound prompts that the calibrate is completed.
The final calibrate is successful, and the green light flashes quickly for three
seconds; the final calibrate fails, and the red light flashes quickly for three

seconds.

3.6.2Shortcut keys of the main interface

Ctrl+left key (click the drone box to select multiple drones, and orange lights will
be on for all selected drones)

Ctrl+A (restore the original state light of the drone)

O (turn on all lights)

P (Turn off all lights)

Shortcut keys in the stand-alone detailed state data interface:

O (Turn on the lights only for the currently selected drone)

P (Turn off the lights only for the currently selected drone)

C (Modify the number of the currently selected drone)

F5 (Retransmit heartbeat packet data through Xbee radio. Do not reuse this
function during flight, otherwise it may affect positioning)

3.6.3Skyshow shortcut keys
Ctrl+1 Select the drone with abnormal flashing.
Ctrl+2 Select abnormal drone with position deviation

Ctrl+3 Choose abnormal drone without GPS positioning
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The following shortcuts are valid only for the selected drone

Ctrl+L Landing Ctrl+G High return
Ctrl+H Hovering Ctrl+U Return
Ctrl+B Locked Ctrl+D Turn on the remote control

Ctrl+A Select all faulty drones | Ctrl+C Clear all selections

Ctrl+O Turn on the light Ctrl+P Turn off the light

3.6.4Serial port setting and driver installation

1. It is necessary to connect the receiver to the USB interface of the laptop,
open the Device Manager, and locate the ports (COM and LPT).

% Device Manager - O x
File  Action View Help

&= FE HE B XS

~ % WIN10-20210118G
Iy Audio inputs and cutputs
3 Computer
s Disk drives
& Display adapters
i Firmware

== |DE ATASATAP| controllers
E= Keyboards
[g Mice and other pointing devices
[ Menitors
F Network adapters
v {d Ports (COM & LPT)
i USE Serial Port (COM3)
i BfEmD (comr)
= Print queues
] Processors
!t Software components
B Software devices
iy Sound, video and game controllers
&y Storage controllers
i3 System devices
§ Universal Serial Bus controllers

2. ltis necessary to locate the receiver port USB Serial Port, right-click and
select Properties-> Port Settings-> Advanced (A)-> Latency Timer (msec)
to 8, and then restart the computer.
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USE Serial Port (COM3) Properties o
Genera Driver Details Events
Bits per second: | 9600 v
Diata bits: |8 w
Parity: | None ~
Stop bits: |1 ~
Flow cortrol: | Mone i
Advanced... Bestore Defaults

Cancel

Advanced Settings for COM3 ? X

COM Part Mumber: COM5 et

UUSE Transfer Sizes Cancel
Select lower settings to correct performance problems at low baud rates.
Defaults
Select higher settings for faster performance.
Receive (Bytes): 4096 w
Transmit (Bytes): 4096 w
BM Options Miscellaneous Options
Select lower settings to correct response problems. Serial Enumerator
Serial Printer |
Latency Timer (msec): 8 ~ Cancel If Pawer Off 1
’ Event On Surprise Removal |:|
Timeouts Set RTS On Close ]
- Disable Modem Cirl At Startup 1
Minimum Read Timeout (msec): 0 w Enable Selective Suspend ]
Minimum Write Timeout {msec): Selective Suspend Idle Timeout (secs): |5 e

3. If the device cannot be recognized after the receiver is connected to the
PC, it is necessary to contact the manufacturer to obtain the driver CDM
v2.12.28 WHAQL Certified file, update the driver manually, and then modify
the Latency Timer in the second step. The driver is installed as follows:
Device Manager-> Other devices-> right-click to select Update Drivers->
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Browse My Computer for drivers-> Select the path to the driver folder->
Click Next-> Restart the computer after the update.

% Device Manager - O x
File Action View Help

o mEHE P EX®

v & WINTD-20210118G
i Audio inputs and outputs
3 Computer
e Dizk drives
& Display adapters
* Firrnware
Human Interface Devices
== |DE ATA/ATAPI controllers
Keyboards
Q Mice and other pointing devices
[ Monitors

E¥ Other devices
B4 USB Serial Port

§ Ports (COM & LPT)

=1 Print queues

[ Processors

!‘t Software components

B Software devices

| Sound, video and game controllers

SE‘” Storage controllers
i3 System devices
i Universal Serial Bus controllers

B Update Drivers - USB Serial Port

How do you want to search for drivers?

—) Search automatically for drivers

Windows will search your computer for the best available driver and install it on
your device,

—> Browse my computer for drivers
Locate and install a driver manually.

Cancel
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4 B Update Drivers - USE Serial Port

Browse for drivers on your computer

Search for drivers in this location:

| Di\Users\Deskto) CDM v2.12.28 WHOL Certified e Browse...

[ Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Mext Cancel

B Update Drivers - USB Serial Port (COMS)

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

USE Serial Port
o

Close
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3.6.5Ubuntu IP Settings

1.Virtual machine Ubuntu IP settings

(1) After the computer is connected to the switch and AP, open Windows
Settings -> Network and Internet -> Ethernet -> Change Adapter Options ->
Right-click the current netwo

(2)  rk properties -> Double-click the ipv4 protocol -> Choose to obtain an
IP address automatically.

;; Wi-Fi Properties X
Networking  Sharing

Connect using:
P Intel(R) Wireless-AC 9462

This connection uses the following items:
TR 2 Client for Microsoft Networks ~

W] T/Mware Bridge Protocol

vl ? File and Printer Sharing for Microsoft Networks
v| 1

W 4 Intemet Protocol Version 4 (TCP/IPv4)

L1 Microsoft Network Adapter Multiplexor Protocol

v 4 Microsoft LLDP Protocol Driver v
< >
Install.... Uninstall Properties
Description
Allows your computer to access resources on a Microsoft
network.
0K Cancel
Internet Protocol Version 4 (TCP/IPv4) Properties *

General Alternate Configuration

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

I (®) Obtain an IP address automatically ]
() Use the following IP address:

[ (®) Obtain DNS server address automatically I
(O Use the following DNS server addresses:

DM

Validate settings upon exit Advanced

o[ o

(3)  Network IP settings in the virtual machine:
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Menu->Settings->Network->Click  Settings->Select IPV4 ~ Muanual

mode->Addresser input IP->Click Apply->Open Wired button. (Note: restart

the virtual machine after setting it up)

Activities Apr15 17:03 e

© m ® O

Passwords... Power Stat... Remmina Rhythmbox

M & & N

Shotwell Software ... Software ... Startup Ap...

— /.

System M... Terminal Text Editor Thunderbi...

B " =

Ubuntu So... Unnamed ... Videos

Settings

&) Network
Wired

Bluetooth

4]

Connected - 1000 Mb/s
[® Background
=]

Cancel

20O~

Screenshot Settings

Startup Di... Sudoku

©

Transmissi...

Network

Appearance
PP "
3 IPv4
0 Notifications |
Q search IPv4 Method i Link-Local Only
4 O Manual Disable I:
# Applications Shared to other computers off | &
B Pprivacy Addresses 5
< Online Accounts
192.168.5.200 255.255.248.0 1]
= Sharing
1 sound
DNs Automatic (@)
@ Power
&) Displays
[} Mouse & Touchpad
Keyboard Shortecuts
=) Printers

O Removable Media
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(4)  Virtual machine network bridge connection settings:
In Vmware, click Edit -> Virtual Machine Network Connection -> Change
Settings -> Modify Bridge Mode -> Select the network card model of the
external network cable connected to the Ethernet.

(Bridged to connected network)

(2}’ Ubuntu 64-bit - VMware Workstation

File L Edit Jview VM Tabs Help ]~ & O @4 9 [0 B O

Cut Ctri+X

Librany
Copy Ctri+C

Q Dact "ty \/

i

&  Virtual Network Editor...
Preterences... Ctiri+V

N ——— -

[C] Red Hat Enterpris
I3 Ubuntu 64-bit
) Shared VMs

K
2
=
:
m
:

*

Name Type External Connection Host Connection DHCP Subnet Address

VMnet0 Bridged Intel(R) Dual Band Wireless-A... - = =

VMnetl Host-only - Connected Enabled 192.168.81.0

VMnets NAT NAT Connected Enabled 192.168.184.0

£ >
Add Network... Remove Metwork Rename Network...

VMnet Information

(@) Bridged (connect VMs directly to the external network)

Bridged to: | Intel(R) Dual Band Wireless-AC 3165 ~ | | Automatic Settings...
(_)NAT (shared host's IP address with VMs) NAT Settings...

(") Host-only (connect VMs internally in a private network)

Connect a host virtual adapter to this network

Use local DHCP service to distribute TP address to VMs DHCE Settings...

[ - - ] st . ]

Restore Defaults Import... Export... 0K Cancel Apply Help
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‘ontrol Panel Items * MNetwork Connections

g-. VMware Network Adapter VMnet8 & WLAN g
o=~ _ Enabled - Not cannected -

»
a
=4 VMware Virtual Ethernet Adapter ... x il Intel{R) Dual Band Wireless-AC 31...

2. Windows Ubuntu 20.04LTS IP settings

(1) After the computer is connected to the switch and AP, open Windows
Settings -> Network and Internet -> Ethernet -> Change Adapter Options
-> Right-click the current network properties -> Double-click the ipv4
protocol -> Enter the following IP address. Fill in the corresponding IP and
click OK.

If the number of drones flying is less than 1000, set it to
192.168.5.200 255.255.248.0 192.168.5.1
If the number of drones flying exceeds 1000, set it to
192.168.200.200 255.255.0.0 192.168.200.1

¥ Wi-Fi Properties >4

Networking  Sharing

Connect using:
P Intel(R) Wireless-AC 9462

This connection uses the following items:

W) . Client for Microsoft Networks A
¥ S8 yMware Brdge Protocol
W B File and Printer Sharing for Microsoft Networks
v °

: W 4 Intemet Protocol Version 4 (TCP/IPv4)

| L1 g Microsoft Network Adapter Multiplexor Protoc:

| @ 4 Microsoft LLDP Protocol Driver v
| < >
Install... Uninstall Properties
Description
Allows your computer to access resources on a Microsoft
network.
OK Cancel
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General

¥ou can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Uze the following IF address:

IP address: | 192 .188 . 5 .200 |
subnet mask: | 255 255 .248 . 0 |
Default gateway: | 192 168 . 5 . 1 |

Obtain DMS server address automatically

(@) Usze the following DNS server addresses:

Preferred DMS server: | . . . |

Alternate DNS server: | . . . |

[] validate settings upon exit Advanced...

Corcel

‘§- X When the program prompts "Unable to connect, please try again!", the

server connection fails. Please follow the steps of WIFI Formation
Server Installation Guide to check whether WIFI Formation Server is

installed successfully!
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4.0perating Manual for RIFF drone Formation

Flight Performance System

4.1 Introduction to Ground Base Station

For detailed introduction and installation of ground reference stations, go

to the directory 1.4.3 Introduction and installation of ground reference stations.

4.2 Instructions for Erecting Controller, Switch, AP and

Xbee Repeater

1. The controller is mainly used for centralized control and management of
wireless APs, for example, saving and modifying configuration parameters,
radio frequency intelligent management, access security control, etc. The
switch is a network device mainly used for electrical signal forwarding, and the

AP is used for data transmission within the range.

Controller

\\p 1o
>~

Front view of AP AP interface
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2. The controller ETH1-ETH3 provides parallel serial ports to connect to the
switch. Each switch connecting to the controller needs only one serial port. A
controller can be connected to up to 3 switches, In practice, we need to connect
244# port of the switch to 1# port of the AC controller, 1-23#port of the switch
connect to computer and AP.

3. In the figure, the blue line is connected to the controller switch, the black one
to the computer, and the yellow one to the AP (connected to the interface in turn

if there are multiple APs).

AP3

Remote control receiver Xbeeradio

AN

PC

O= TErrreres | Swch

Network controller

>>196



=

imeam

R TR EHRRFRERAE

POE port for AP connection

4. Xbee radio is mainly used for the transmission of instructions such as pause,
resume,backward return, and landing during the flight, and it is connected to the
USB port of the computer. (The FT232RL driver needs to be installed for the first
connection to the computer, which can be searched online, or obtained from

technical support personnel).
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4.3 Outdoor Operating Procedures

4.3.1Deployment of drone
1. Before outdoor operation, the engineer will first send pattern information as
follows:
finddist of end and head: 0.000000
mindist_xyz: 1.200314minindex:1 times: 432.966667s
maxvyaw(0.000000
vx 4.296741 vy 2.332563 vz 3.448334
minvz -1.981430
maxx: 96.170898 maxy: 13.500000 maxz:143.447754
minx: -43.830402 miny: -5.710010 minz:0.000000
error mindist3 1.200314

Where, times: 432.966667s represents the flight time of 432 seconds, so it
is required to ensure sufficient power supply and is recommended to ensure
that the drone battery is fully charged before each take-off. The direction of
drone nose is generally the positive direction of Y axis of the coordinate (please
ask the engineer for specific dance steps); maxx 96.170898 represents the
maximum value, 96 meters, at positive direction of X axis during flight, maxy:
13.500000 represents the maximum value, 13.5 meters, at positive direction of
Y axis during flight, and maxz: 143.447754 represents the maximum value, 143
meters, at positive direction of Y axis during flight. minx: -43.830402 represents
the maximum value, 43.8 meters, at negative direction of X axis during flight,
miny: -5.710010 represents the maximum value, 5.7 meters, at negative
direction of Y axis during flight, minz: 0.000000 represents the maximum value,
0 meter, at negative direction of Z axis during flight (since the drone lands on
the ground after the performance). It is therefore necessary to survey the field
before flight to see if the flight conditions are qualified.

The deployment diagram of drone will be sent simultaneously. Generally
the drone is positioned with the rear facing the audience (contact the sales staff

for the deployment of drone nose). Pay attention to the distance between
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drones and the number of drones each row. As shown below, the distance
between drones is 1 meter, 40 drones each row, ten rows in total. O# drone is
generally positioned at the origin of the 3D coordinate, and the position of 1#
drone should be determined (the direction should be determined to avoid
confusion in the vertical and horizontal directions). The rest of drones can be
placed with the distance specified by the dance step chart, regardless of the

serial number.

9060 WS1 W52 663 G4 WGS WG W67 WGS WO 70 W71 WI2 W73 W74 WIS WIG W77 W75 67O W0 W1 W2 KBI WS4 WSS WAG AT WES WO WO WOT WO NI W34 WIS W6 W97 ©O8 W90

|
wr?o 21
,,*,u
. #40 e w42

W22 W23 W24 W5 W26 W27 W28 W20 WI0 W31 WI2 WII BI4 WI5 WI6 WI7 W36 MID WA0 WA1 W42 043 44 W45 WG W4T W48 W40 WSO W51 M52 W53 W54 WSS WS6 WST W58 WSO

W81 W2 WWEI WBS WE5 WB6 WAT LEE WAO L0 WG1 WI2 WII LG4 LIS W96 W97 W98 L9 MO0 W01 W02 W03 W04 WOS W06 W07 K0S W09 WIO WIT W12 WIJ W14 WIS WI6 WIT W18 W19
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|
5 ‘too ®O1 R02 03 W04 OS5 RO6 WOT WOB LOO R10 W11 BI2 W13 V14 RIS V16 W17 RIS W19 B0 B21 22 23 W24 W25 V26 27 28 %20 RI0 BI1 WI2 LIJ 34 IS LI6 LI7 VI8 RI9
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2 ‘% W OW2 M3 B4 WS W6 W7 W3 MO WO W1 W WI W WS W6 W7 W WO MO0 MO1 W02 MO3 MO4 W05 MO6 MO7 MO8 M09 W10 W11 W12 W13 W14 W15 W16 W17 W18 W19

W3 WM N5 NG N7 W3 WY WO B W W3 WL WS W6 W7 W WO WO W1 W2 WI B4 W5 W6 W7 W WO W0 W1 W2 W3 N4 N5 W6 W7 N3 Wo
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2. Put the compressed package of dance steps into the dancefile folder in

server folder of C drive;

IEEkE > Windows (C:) * server

~

BiR fEREE] it

A

config

l dancefile
droneServer.tar.gz

B install db.sh

2021/2/22 14:35
2021/2/22 16:40
2021/2/20 16:07
2021/2/2212:53

it

it

WinRAR E4830{4F
SH iFEsZE

71,301 KB
6 KB
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© IEERE > Windows (C:) > server > dancefile

o~

BAFR Era el F

B03DanceStep2-split-1600.Sep-2018...  2018/10/12 9:41 WinRAR EES#F 1,882 KB
p2-sp p

B02DanceStep10-20200414154722(4...  2020/4/14 15:47 WinRAR =504 1,802 KB

BO3DanceStep10-20200414160316(2...  2020/4/14 16:22 WinRAR a4 183 KB

B03DanceStep10-20200414162614(1... 2020/4/15 9:22 WinRAR R4 541 KB
P

B03DanceStep10-20200822150637(B... 2020/8/22 15:07 WinRAR &S 2,601 KB

B02DanceStep50-20200722142740(1...  2020/7/22 14:28 WinRAR =50 740 KB

B03DanceStep50-20201107231341(...  2020/11/21 8:59 WinRAR B4 14,125 KB
P

¥ BO3DanceStep200-20201110181831(... 2020/11/21 8:59 WinRAR RS 64,966 KB
P

B02DanceStep200-20201114100355(.. 2020/11/21 8:59 WinRAR =504 52,475 KB

B02DanceStep200-20201201151756(.. 2020/12/16 14:36 WinRAR [EE30{4 67,900 KB

4.3.2Erection of Base Station and IP Setting

1. Before flying, check whether there are tall buildings around the field. Keep
away from tall buildings, crowds, and areas with strong magnetic interference
(at least with a safe distance of 150m from crowds), otherwise it may cause
takeoff failure due to weak GPS signals and abnormal magnetic compass.
Make sure the wind speed is below 7.9m/s.

2. Before taking off, connect the base station, controller and other equipment,
and check whether the equipment is abnormal. The base station should be in
an open space and unobstructed, more than 10m away from the drone

formation. The control box faces the drone formation.

3. After the controller, switch, AP and other equipment are connected, keep the
AP facing the drone, about 2 meters away from the drone formation. The
distance between two APs is about 15-20 meters (as shown below, the blue
box means the location where AP is positioned, generally on both sides of the
long side of the drone formation). Our factory is equipped with two different
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types of APs. For example, if you use 3620 type AP, you need one for 50 drones
on average (if you use 8220-X type AP, 150-200 drone use one), so the ratio
between AP and the number of drone Please decide according to the specific

AP model! If conditions permit, please increase the number of backup APs.

- g 6 C )
AP AP AP AP

POPHE SE0 BRI SR) WG BT SEA SET WA SR N0 WT) W72 WP) T4 WM G0 7T WUE RTE SN0 ST GED WED NG SA0 G ST WEE SRR R0 WO W) W) WBd W W W0 e W

AOBNO WY WZD WD) W24 WY WO WIT NN WIS W0 WI1 WIS WD) WM WO WO6 W1 WA WOR WMD WET BT WHD WA ST SN WET WAE SR W00 W50 SE7 WS W4 W04 WNS WET e W

L - L - WHI WE) WS R WS WY W WSS SN SO0 I A0 SO S04 e Wl et - .-
L < . W50 W WS WS WS e ese e WIS W00 ST WNI SE) 56 WEY S04 W80 Wer e

SO0 WO' 0T WEN W04 WOT WOR W LA o - - - - - LS «
o - - "

- - - - -
- - ow oW - e ow W W W W ow - - -

N N W W W W W W W W W W W W %% W % WO W O W W % OS W W W W W W oW owowewow e Wowm

R T R e e T el

AP AP AP AP
=3 = (I (—
When setting up the AP, please face the AP to the drone array to ensure stable
communication. After the UAV takes off, the AP needs to be oriented towards

the dance flight performance area to ensure the best communication effect.

ste Ste St St Shte

4. |P settings
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Option One: Modify the IP of the virtual machine
(1) After the computer is connected to the switch and AP, open and operate
the computer, Control Panel> Network> Network Connection, and select

Ethernet, right-click the Properties, double-click the ipv4 Protocol and select
Automatic.

,:.. Wi-Fi Properties X
Networking  Sharing

Connect using:
P Intel(R) Wireless-AC 9462

This connection uses the following items:

a Client for Microsoft Networks ~
E\/Mware Bridge Protocol

LI Microsoft Network Adapter Multiplexor Protocol

4 Microsoft LLDP Protocol Driver v
< >
Install... Uninstall Properties
Description
Allows your computer to access resources on a Microsoft
network.
OK Cancel
Internet Protocol Version 4 (TCP/IPv4) Properties X

General Alternate Configuration

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

[ (®) Obtain an IP address automatically 1
(O Use the following IP address:

IP address I
Default gateway: I

[ (@) Obtain DNS server address automatically ]
(O Use the following DNS server addresses:

rred DNS server l
alternate DNS serve [

Validate settings upon exit

Advanced...
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(2) Virtual machine network IP setting (Note: restart the virtual machine after

setting)
A.

Activities Apr15 17:03 e

© m C N &

Passwords... Power Stat... Rhythmbox Screenshot Settings

EH @& N 9

Shotwell Software ... Software ... Startup Ap... Startup Di... Sudoku

System M... Terminal Text Editor Thunderbi... Transmissi...

B e

Ubuntu So... Unnamed ...

B. Click Network> Settings> Select IPV4 Mode> Enter IP> Click Apply> Open

button.
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Settings Network

s Wired 6
B Bluetooth 1 b

Connected - 1000 Mb/s ©
[3 Background
Appearance +

3 IPv4
0 Notifications
Bl S IPv4 Method Automatic (DHCP) Link-Local Only
© Manual Disable
i Applications ) Shared to other computers OFff
& [P ) Addresses
MNELMIasK ew
< Online Accounts
192.168.3.100 255.255.255.0 192.168.6.1 @
=, Sharing
Il sound
DNS Automatic ()

® Power
&) Displays eparate IP addresses with comma
) Mouse & Touchpad

(3) Bridging connection settings of virtual machine
A. Click Edit> Virtual Network Editor> Change Settings

[2)' Ubuntu 64-bit - VMware Workstation
File | Edit JView VM Tabs Help ||~ & O S MO8 g

Libran
(@)

=

i

@ Virtual Network Editor...
Preterences...

A . .+ i

[} Red Hat Enterpric
[[¥ Ubuntu 64-bit
) Shared VMs

Trash

B. Check the model of computer network card
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M= Network Connections = u]

4 & > Control Panel > All Control Panel ltems > Network Connections v [8] Search Ne.. @

Organize ~ 5= - O @
: VMware Network Adapter VMnet1 L‘- VMware Network Adapter VMnet8 L"- WLAN : LA
\'\A¢ Enabled x*ﬁf Enabled s> a Not connected \.\}f TP-LINK_0D5A
@ \WMware Virtual Ethernet Adapter .. @~ \Mware Virtual Ethernet Adapter.. 9 ‘ml Intel(R) Dual Band Wireless-AC 31.. I @ Realtek PCle GbE Family Controller

l: o=
Disconnected
=P WAN Miniport (PPPOE)

C. Select the model of network card and click OK.

NETWOTK C X
Name Type External Connection Host Connection DHCP Subnet Address
VMnetD Bridged Intel(R) Dual Band Wireless-A... - = =
VMnetl Host-only - Connected Enabled 192.168.81.0
VMnets NAT NAT Connected Enabled 192.168.184.0
< >
Add Network... Remove Network Rename Network...

VMnet Information

(@) Bridged (connect VMs directly to the external network)

Bridged to: |Intel(R) Dual Band Wireless-AC 3165 ~ | | Automatic Settings...

{_) NAT (shared host's IP address with VMs) NAT Settings...

() Host-only (connect VMs internally in a private network)

Connect a host virtual adapter to this network

Use local DHCP service to distribute IP address to VMs DHCP Settings...

Restore Defaults Import... Export... 0K Cancel Apply Help

Option two: Win10 comes with liunx virtual machine IP settings
(1) After the computer is connected to the switch and AP, open and operate

the computer, Control Panel> Network> Network Connection, and select
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Ethernet, right-click the Properties, double-click the ipv4 Protocol, Choose to
use the IP address below, fill in the corresponding IP and click OK.
If there are less than 1,000 drones, the IP will be configured as “192.168.5.200
255.255.248.0 192.168.5.17; if there are more than 1,000 drones, the IP will
be configured as “192.168.200.200 255.255.0.0 192.168.200.1".

,:, Wi-Fi Properties X
Networking  Sharing

Connect using:
P Intel(R) Wireless-AC 9462

This connection uses the following items:

2 Client for Microsoft Networks ~

B yMware Bridge Protocol

LI Microsoft Network Adapter Multiplexor Protocol

. Microsoft LLDP Protocol Driver v
< >
Install... Uninstall Properties
Description
Allows your computer to access resources on a Microsoft
network.

Internet #MYKRZR 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

() Obtain an TP address automatically
(@) Use the following TP address:

IP address: | 192.168 . 5 .200 |
Subnet mask: [255.255.248. 0 |
Default gateway: [192.168. 5 . 1 |

Obtain DNS server address automatically

(@) Use the following DNS server addresses

Preferred DNS server: | . . . |

Alternate DNS server: | . . . |

|:|Va|idate settings upon exit AT
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an X Do not move the base station after it is placed! Otherwise, there

will be a risk of crash!

? X An AP is required for an average of 50 drones.

X All drones are based on the positioning angle of the 0# drone as a

reference. If the position of 0# drone is deviated, and it will prompt the

wrong heading angle even if other drones are placed correctly.

4.3.30peration of FlyDance Host Computer

1. Enable FlyDance Host Computer
Select drone model, login the personal account

2. Enable Server

(1) At the terminal, enter cd and then enter the start command line and click
Enter (for server installation, please refer to the “Installation Instructions for wifi
Formation Server” -- The computer configured by HG Innovation Company has

been installed before leaving the factory)

Feb23 1420

hgfly@ubuntu: ~

YOTT [SHECC] [INFO] user:hgfly action:r
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(2) After the server is running normally, as shown in the figure, this is the drone
operation background that cannot be disenabled during flight. After use, it can
be disenabled using the stop command line.

(3) Enter ifconfig to view IP

hgfly@ubuntu: ~

B $ cd
:~5§| ifconfig
ens33: flaas=4163<UP.BROADCAST .RUNNING.MULTICAST=_ mtu 1586
inet 192.168.5.200 netmask 255.255.248.0 broadcast 192.168.7.255
LMELo TE80: (9000 eC:0agL:paul  pPrel LALeN 0F SCOPELd UXZOZLLNKS
ether 00:08c:29:db:af:34 txqueuelen 1000 (Ethernet)
RX packets 72 bytes 7263 (7.2 KB)
RX errors @ dropped & overruns @& frame 0
TX packets 47 bytes 5294 (5.2 KB)
TX errors @ dropped @ overruns @ carrier ® collisions @

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.8.8.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 8x10<host>
loop txqueuelen 10800 (Local Loopback)
RX packets 260 bytes 19959 (19.9 KB)
RX errors ® dropped @ overruns 8 frame 0
TX packets 260 bytes 19959 (19.9 KB)
TX errors ® dropped ® overruns @ carrier ® collisions @

N |

3. Configuration and Selecting the Server
(1) Click Config Server

(2) Enter the IP of the server just queried: 192.168.5.200, and the drone port is
28680
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Default connection configuration

Server P 192.168. 5 . 200
Server port

Connection P
history 127.0.0.1 28680

192.168.1.50 28680
192.168.1.53 28680
192.168.1.54 28680

192.168.1.56 28680

1l o.okB/s o0.0kB/s

Selected 100

6. Equipment Power-on
(1) First, turn on the smart battery of the drone. Note that the battery will be
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loaded into the drone immediately after it is turned on, otherwise the battery
will be automatically shut down. It is required to short press again to turn it on
if the battery is turned off.

After the drone is powered on, view the status of drone by observing the
light signals:

After the drone is anchor normally, the light will be off (the light is green
when it is on), and the light will automatically turn on if the positioning is
abnormal (yellow light for Float status, and flashing purple light for GPS status);

Orange-red light always on: the drone is renumbered/ a certain drone is
selected by the host computer.

White light always on: drone not connected to AP

Breathing white light: not connected to the server

Red light: electricity quantity less than 5%

Quick flashing in white, blue and purple: failure of hardware such as IMU,
barometer or magnetometer

For more details about drone light signals, please refer to Chapter VI

“Description of drone Status Light Signals”.

@

= >*When powering on for the first time, there may be drones
with the same number, so the host computer may not display all
the drones. You only need to keep all the drones powered on
without hardware failure, and ensure that the server is successfully
connected.
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7. Setting
(1) Click the Settings button in the upper right corner

(2) Setting page
Complete the settings according to the prompts on the page. The ambient
temperature and the Lowest return altitude for abnormal drone are required

items for formation performances.

Settings

) Low Battery

[# Low battery landing

:= Displayed number of drone
x -
(® Take—off delay

® Ambient temperature
Pause after _ seconds

£47 Lowest return altitude for abnormal landing

Heading angle sensitivity

Safe spacing range

(I Inspection height

Cancel

8. Configuration
(1) Click Configuration

Configuration
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(2) Select the corresponding firmware to upgrade (only needed when a new

flight control firmware upgrade is available)
Configuration

Upgrade Firmware; |E\ (beta7)

USB Flashing Settings: Settings

Confirm to upgrade firmware

EMO_03_20

Yes

(3) After the computer is connected to Xbee repeater, select the serial port and
click Connect; after successful connection, click “CheckXbee” to ensure the

successful connection and normal communication.
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Configuration

Upgrade Firmware:  EMO
USB Flashing Settings: Settings
Synchronize the drone number to the base: Sync

Xbee Serial:

Manage
Firmware Files:

EMO | 026(beta?)
Firmware Folder

Manage Dance
Files:

10-2 03E v
Dance File Folder

A 3% Be sure to install the Xbee repeater before taking off, and enable the

serial communication settings, in order to use the function immediately
during performance in case of emergency! If the Xbee repeater is
directly unplugged, the interface will also display the connection status.
After reconnecting, you need to click Disconnect and then click

Connect.

9. Auto Numbering +Send Dance File

Before using the auto numbering function, it is necessary to ensure that all
drones have been turned on, successfully connected to the server, and they
have been in the Fix positioning state. Confirm the above state and then follow
the steps below:

(1) Change the drone number: First, set all the number 0 in the upper computer
and the number of the last drone in the first row of the dance step layout
diagram (for example, the dance step layout diagram is 100, 10*10, and the
first The last drone in the row is number 9) to any other number, click on the
upper computer drone number 0 and the following interface will appear. After
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modifying the machine number in the upper left corner, click OK, and the
machine number will be changed. The purpose of changing the drone number

0 is to ensure that there is no drone number O at the scene.

Drone number: Madify Dance filesk X axis

Status

IMU temperature
Battery temperature
3s Batteryk
Firmware version
Barometer %
Xbeex

IMU1T %

MU2

SPI_FLASH*

Shaking coefficient 1

Vibration coefficient 1

Base battery level:

Not connected

Unify positionk
Positioning status*
Timing *

Position inspection
Heading inspectionk
Height inspectionk
Take off licensex
Mag compass 1%
Mag compass 2%
Number of satellites
Shaking coefficient 2

Vibration coefficient 2

Y axis

Z axis

Geodetic height
Heading angle
Throttle on
Landing

Ublox version
Battery cycle
Landing reason
Battery voltage

Flight time

NO
VO
0]
Normal
0.0v

Os

Lock

Position Seeking¥ Light Color¥ Lights On Lights Off Unlock

Adjust IMU  Cancel Adjust IMU  Adjust Mag  Cancel Ajust Mag Restart Land

(2) First select two airdrones and flash them to the number 0 and the pile
number via USB flashing. The pile number is the number of the last drone in
the first row of the dance step layout, such as: 100 performance drone, the
layout picture is 10*10, and the pile number is 9 (Note that it is also required to
ensure that the drones on the field do not have a duplicate number, and if any,
manually modify it).

The manual flash process is as follows:

Configuration>USB flashing settings>Select serial port>open>New number of
drone>Flash

(Flashing light signals: After the USB is inserted and connected successfully,
the white light flashes at high frequency for 2 seconds, and the blue light will

be always on for 4 seconds after successful flashing)
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USB flashing settings: Settings l

USB flashing

Current drone firmware:
Current drone number:

New number of drone:
Select firmware:
Synchronous dance file:

Select serial port:

No device connection

Download log

T/

® X To use the USB flashing function, you need to install the
“‘STSW_STM32102 virtual serial port" driver in advance. HIGH GREAT will pre-
install it before the computer is delivered. Please contact your technical support
staff if reinstallation is required.
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(3) In the dance step chart, place 0# drone and positioning drone in the same

row, with the positioning drone placed at the end of the first row.
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(4) Click Load Dance

(5) Select Dance
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Load Dance Program

Current Dance File:

Select Current Dance: 10

Irregular formation D

Turn off number lights D

Auto Numbering Stop Numbering

auto numbering

Fill Time:

dance
Compass Status: Refer Heading: 0
Position Status: True Heading: 66.000000

Number of GPS: 0

Unify position
Generate the position table

(6) Click Auto Numbering and confirm it again. (If the dance step chart is not

placed in a square matrix, check the “Lrregular formation auto numbering”).

Auto numbering

Confirm to automatic numbering

10-

(7) Enter the anchor drone number.

Please enter the anchor drone
number
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Auto numbering

ﬁ > The positioning drone must be placed in the correct position and
turned on, otherwise the auto numbering will fail.

><All drones shall be in the Fix state before they are automatically and

successfully numbered, and the drones that are not in the Fix state will not

be auto numbered.

(8) During auto numbering, the lights of 0# drone will flash red, green and blue
alternately, and others will display the same lights in the same line or in the
same row. If the red, green, and blue lights are lit at intervals, it means that the
auto numbering is successful.

The lighting changes after successful numbering are as follows:

)]
)
)
)
)]
)
)
Y
)
)

y o

X HEHEHEEHEKEKE KK
36 3 I I H H K K K XK
E S0 SF S SR S S0 Sk Op AP
SP 9P PSP AP A0 A5 b AP 9P

HHXHXLHXHXXXXKXX
XXX N
35 3 3 K H & K K K
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H K& K KL K KX K K XK
B K& K K K KX K H X K
K K& KL KL &L K K H XK
B K KL K K K K X K H
B K K K & &L K K & &
& & £ H K K K H K K
H £ K KL K KX K K X H

*If, in the process of auto numbering, a certain drone fails to be numbered,
the system will automatically assign a drone number that is greater than
the number of dance steps, and the light of the drone assigned with greater
number than the number of dance steps is always on in orange red. If there
is only a few failed drone, you can choose to manually flash the numbers,
or check the placement of drones and renumber them automatically.

X Power on as many drones as needed for dance steps. Do not turn on
other drones to avoid unsuccessful numbering.

% |If the layout of dance step drones is quite special, please check “Lrrgular

formation auto numbering”.

(9) Send Dance File

After successful auto numbering, click “Send Dance File”.

Send Dance File
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® XAfter clicking Send, wait for the number of all drones to be displayed
in the successful place. If failed drones exist for a long time, please send the

dance steps again.

If, during the push of dance steps, a few drone dance steps fail to be pushed,
use the USB flashing function to flash the dance steps of a single drone as
follows:

Select Serial port> Select firmware> New number of drone> Check

“synchronize dance file”> Flash.

USB flashing

Current drone firmware:
Current drone number:

New number of drone:
Select firmware:

Synchronous dance file:

Select serial port:

No device connection

Flash Download log

® XPlease note when flashing dance steps with USB: enter the current
drone number in the new drone number, otherwise incorrect numbers will

cause wrong numbers and dance steps to be flashed.
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(10) Unify position. During the transmission of dance steps, the drone's purple

light is always on.

Unify position

® XAfter clicking Push, wait for the number of all drones to be displayed in
the successful place. Please push the auxiliary dance steps again if failed

drones exist for a long time. Or use USB flashing to transfer dance steps.

10. Display Filtering

Display Filtering

Display Filtering is mainly used to screen the status of drones
(1) Display info

The display settings of drone status information can display or hide drone-

related information status.

Display Info

Battery GPS  Heading

>>221



UR=ean
AN HiGH GREAT RYlmE ECIFNEFZBRAS

I It means charging. 99 means battery
power. It displays i red for warning n
ecase of low battery. «

GPS status in the upper right corner: number
of received stars + F (fix), f (float), G (3d
positioning). N (No positioning); the color 1s
orange for Fix and red for other statuses

f

Heading angle deviation: deviation from '

the true heading angle, that is, exceeding | .. UAV No.¢!
the deviation (orange font), abnormal N
magnetic state (red font)<

® XIn case of a large number of drones, you can hide some of the
information that you do not want to view temporarily, and then turn on
the display when necessary. This can increase the display cache of

computer and reduce page jamming.

(2) Screening

Click the Relevant Information button to screen and select the droneS that do
not meet the requirements.

(The following picture shows the options that can be screened. In the picture,
the drones with less than 50% power are being screened, and those with less

than 50% power will be automatically selected).
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