Marvelmind DJI Autonomous Flight
Manual

V2025 _01_09

www.marvelmind.com



file:///D:/Work/Marvelmind/Manual/www.marvelmind.com

Contents

1.

2
3.
4

EXECULIVE SUMIMAIY ...ttt et e e e s st e e e b e e e 4

10 o] oTeTa c=To [ B N 1 B B (o] g =Y J PSRRI 5
=0 ] o L= 0 TSRS 6
Drone CONrOl IMENU ........eiiiiiiiii ettt et e et e s e e e e e e b e e e e anene 8

4.1. Telemetry and Status MESSAQgES ........ccooiiiiiiiiiii e 10
4.2, Flight and Calibration Paths WINAOWS ............ccccuiiiiiiii e e e 11
4.3. Drone Control PANEIS ........oouuiiiiiiiiii e 13
4.3.1. Path Execution Control BUttONS ...........ccuiiiiiiiiiiiiiiiec e 14
4.3.2.  Manual Control BUHIONS .........cocuiiiiiiiiie it 15
4.3.3.  Additional Flight OPtIONS .........eviiiiiiiiiiiie et 16
4.4, Telemetry and QR Detection LOg Panels ...........ccooiiiiiiiiiiiiiiii e 17
4.5, Checkpoint INICALOrS ......ccooiiiiie e e e e e s raaeeeae s 18
4.6. Drone LOCation Dat@........ccoiiuiiiiiiiiiieiiiiie e 19
4.7. Calibration Result and Setlings .........cooiiiiiiiii e 20
[l o 1A (=T = 1= o o 21

5.1. SAfEtY N ... e 22
5.2. SPAre PropPellers .........oooueiiiiiiiiii et 23
[ [To | TS Y=Y (1 o TSP URRR 24

6.1. What Beacon to Use as Mobile BEACONT ...........cooiiiiiiiiiiiiie e 25
6.2. Lightening SUPEr-BEaACON ..........coouiiiiiiiiiiie et 26
6.3. Lightening Beacon Mini-TX........coo ittt e e s e e e e e e e 27
6.4. Phone REeQUIMEMENTS ... e e e e 28
6.5. SYSIEM SEIUD it 29
6.6. Flight CaliDration ..........ooo et e e 35
6.7. FlIght Path SELUD ....coiiiiiiie e 38
6.7.1.  Manual Change of Z-CoOrdiNates ...........ccoiiiiiiiiiiiiieii e 40
6.7.2.  Additional Waypoint Parameters ... 43
AAVANCEA SEHINGS ..ot 44

7.1. Details and Advanced SetliNgS ........ccooiuiiiiiiiiiiiii e s 45
7.2. Drone Command LanQUAGJE .......cooiiiiiiiiiiaee ettt e e et e e e e e e e 49
TrOUDIESNOOTING. ... ettt e e 51
1070] 1] =11 TSP OTPPRPPRPPPN 52

Q) Marvelmind

robotics



Version changes
V2025_01_09
- Basic polishing and updating
V2024 _12_02

- Chapters 4.3...4.7 are added
- Chapters 7.1., 7.2. are added

V2024_11_29

- Chapter 5.2. is updated
- Chapters 4.1., 4.2. are added

V2024_11_28
- Chapters 5.1., 5.2. are added
V2024_11_25

- Chapters 4.1.,4.3.,4.5., 4.6. are added
- Chapters 4.7. and 4.8. were moved to 4.7.1. and 4.7.2. respectively

V2024_11_19
- “Setup Instruction” chapter is added
V2024_11_12

- Initial manual release
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1. Executive Summary

Marvelmind developed an integration system for the Marvelmind Indoor Navigation System with
DJI drones to provide autonomous indoor flight, tracking, and other utilities. Using the DJI Mobile
SDK, we developed a unique Android app that connects to a DJI Remote Controller. This app,
together with Marvelmind Dashboard on a computer, allows users to set the flight path fully
autonomously indoors and execute tasks, such as taking pictures, scanning QR codes, sending
location data, etc.

Marvelmind Indoor Navigation System supports up to 250 beacons per modem to cover a huge
area. For example, 4 stationary beacons cover up to 1000 m? indoors. If you need more than 250
beacons in the system, you can use the Multi-Modem Architecture for very large networks (check
chapter 2.2.4. here). Additionally, the navigation system can work outdoors if necessary.

This manual assumes the user is familiar with the Marvelmind Indoor Navigation System and
does not contain instructions on how to set up one.

For more information on gathering a Marvelmind Indoor Navigation System, check the links
below:

- Marvelmind Indoor Navigation System Operating Manual
- Marvelmind presentation

- YouTube

- Website
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https://marvelmind.com/pics/marvelmind_navigation_system_manual.pdf
https://marvelmind.com/pics/marvelmind_navigation_system_manual.pdf
https://marvelmind.com/pics/marvelmind_presentation.pdf
https://www.youtube.com/@MarvelmindRobotics
https://marvelmind.com/

2. Supported DJI Drones

Below is a list of supported drones (25.Nov.2024):

DRONE RC EARLIEST COMPATIBLE
VERSION OF MSDK
MATRICE 350 RTK* DJI RC Plus 54.0
MATRICE 300 RTK* DJI RC Plus 5.4.0
MATRICE 300 RTK* DJI RC Enterprise with 5.0.0
Screen
DJI MINI 3 DJI RC N1 5.3.0
DJI MINI 3 PRO DJI RC N1 5.3.0
DJI RC Pro
DJI MAVIC 3 M* DJI RC Pro Enterprise 5.2.0
DJI MAVIC 3 ENTERPRISE DJI RC Pro Enterprise 5.1.0
SERIES*
MATRICE 30 SERIES* DJI RC Plus 5.0.0

*Expected to work well because it supports MSDK 5.0 but wasn'’t tested. We can perform your

tests on request. Request us by email info@marvelmind.com

All the tests were performed on DJI Mini 3 with DJI RC N1; the instructions below are based

on it.
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3. Example Case

Below is an example case using a DJI drone with the Marvelmind Indoor Navigation System. The
example is limited to introductory purposes; the system isn’t limited to 20x20 meters. For
example, Multi-modem architecture supports thousands of square meters (check Chapter
2.2.4 here).

Super-Beacon

(stationary beacon)

Super-Beacon ’

(Mobile beacon)

Lightened battery + no

housing

An example for 20x20 meter submap + 1 drone

:{ DJI drone: : Dashboard:
Marvelmind system supports DJI i Usedforthe setupofa - Central controller of the system. i - Special Marvelmind Android app,
drones, staring with DJIMini3. & : system. Visual drone Collects data from all beacons and § which allows one to control a :
i Integration works via DJI SDK tracking. Streams to your communicates via USBANirtual system remotely. Connects to a
T ERP and WMS UART with Dashboard DJIRC
Task

- To provide an autonomous indoor flight for DJI drones
- Automatically take pictures, scan QR codes, send location data

Solution:

- Marvelmind Indoor “GPS” system with a Marvelmind app for autonomous
flight

Principle of operation:

- The Marvelmind Indoor GPS system in this configuration provides tracking
an autonomous flight of a DJI drone using DJI SDK

Result:

- DJI drones autonomously flying according to waypoints in the Dashboard,
taking pictures or scanning and recognizing QR/bar codes, and sending them
along with their precise coordinates to WMS or ERP

- Autonomous return to the base
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https://marvelmind.com/pics/marvelmind_navigation_system_manual.pdf
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/modem-hw-v5-1/

Configuration:

1.

2
3
4,
5

4 x Super-Beacon — stationary beacons

1 x Super-Beacon (lightened) — a mobile beacon

1 x Modem HW 5.1 — a central controller of a system

1 x DJI drone — a trackable object (Supported DJI drones)

1 x DJI RC + Android phone with a Marvelmind DJI app — a controller of
an autonomously fly pattern of a drone

1 x Windows/Linux laptop — used to install Dashboard and set up a
system

W mrveiming com
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/modem-hw-v5-1/
https://www.youtube.com/embed/pXJjApoq36Y?feature=oembed

4. Drone Control Menu

We developed a special functional menu for drone control. It contains everything the user needs
to set up a path, control the drone, manage waypoints, calibrate the drone, and more. This
chapter describes its vital functions.

Below is a picture of the menu:

11} Drone control window - [m] X
- UDP tyme sync loop: 0.029 - Marvelmind Android drone app connected via UDP. | Resg an ‘ | Write af Write changes  Cancel changes
- Drone battery temperature: 31 - RC connected: DJI_RC_N1_S —— .
- Drone battery voltage: 8.15 V, Remained: 93% - Virtual stick enabled APP version v7.998 :
- Landing status: UNKNOWN STATUS - Calibration applied. Drone ready to go SDK version 590 |
- Camera status: LEFT_OR_MAIN. Count= 1 e
- Flight mode: GPS_NORMAL Power scale. % (0.255) ke
- Drone status: Ready to GO Reply timeout, s (0.0.100.0) 10
Aop timeout, s (0.0..100.0) 05 |
Hedge address (0..255) 106
Vision postioning enabled
Dione s A read only Drone telemetry log Precision landing disabled
= | nk-of:(;) ~ LX LY RX RY Pulsel Radarconnected disabled
_ pause (€. =
P | | |waypoints_begin() 0 |0 |5 |[04]|] Vitualstick roll/pitch mode Unknown
WOl(1.75,3.00,1.00) 0 |0 |5 [04]] Ange cat nfight enabled
W02 (1.75,-1.00,1.00) 0 |5 |o [lo4 g |
1| it 0.h2 10 jos DdﬂMAiWi.mHO‘MOJO,NO){ Applytoal || 1.000
e W04(0.75,-3.00,1.00) U Z etio
Take off W05 (1.75,-3.00,1.00) 0 (10 10 1104 |} "B i dark/no GPS condtions enabled
(SRR | (01225, 72 20 2-50) 0 10 10 1041 Vitial stick enable 10Hz enabled
W07(2.25,-0.50,1.50) 5 1o 1o llog
IRetumtobase " | wos(1.25,-0.50,1.50) : 00 it enabled
W0S(1.25,-2.50,1.50) -5 |0 |0 |04 -
ICiearapathi | | (w10(2.25,-2.50,1.50) g oy kg G sl dichiad
 Clear 3l -26,-2.50,1. Apply powet to all |15
'Reversepath | waypoints_end() Hosphewalos Show only camera when scanning code enabled
————— pause (1.0) setoall | C ¢ %
L 4 [. 4 landing() s sligt
e s o] | [ruseSo ©0/0/0/00/0/0/0)
"Rightsiek [0 |[15 v ‘
Puise tine, 0.4 Start location - -
E Cuuerllocauon
‘Savepath  [Loadpah
—J oty Targetbca(m ‘
[ Stream stick. d Calibration path [A read only [
[ No fly if takeoff failed pause (€.0) ~ |
[INo GPS dark lock takeoff || forwazd(0.8, s, 5.0) Calibration: gmﬂyme, m [
[ Disable vstick on landing ‘checn(";i’o“)'- 2] eeded Flown Delta  Sam |
[/ Force landing ity Fotwad.m [ﬂﬂ |
e oe lcie v sl AR |
] Adjust height at waypoint | || Savise (1. 0) [
%Rm’“eve‘ backward(0.8, 5, 9.0) Left. m . o 0 | ;
Snap to grid |checkpoint (3) Right. m  |0.80
ot 000 |[WANE2eN 0 |
= = right(0.8, 5, 9.0) e Angle,daa_
@ T @ icheckpoint (4) freeze, ) _ E}

[—] il v “'8;: d | detected  [PPead* Maxiigna Mindeta, m Max deta ‘
<Sa>) - code not detected f, ] |
N | Showfieezone | | ISHSESEEBRIN o saved caibrations ‘ \
'All ¢ | l 8' Load defaul calibraion| | Load zeto cabration < Prev Newt-> ‘

Pulse time, s

‘H;.l 1 f |
S et Sew  waew  Tmesyc
B E— (] o oo Fdat

To open a miniature version of the menu, press the “Reduce” button.
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Below is a smaller version of the menu:

11! Drone control window

- UDP tyme sync loop: 0.045
- Drone battery temperature: 35
- Drone battery voltage: 7.25 V, Remained: 37%

- Landing status: UNKNOWN STATUS

Drone commands [ read only

Pulse time, 50,4

[~ Stream stick commands
[ No fly if takeoff failed

[ No GPS dark lock takeoff
[V Disable vstick on landing
[ Force landing

[[]Beep on code detection
[ Adjust height at waypoint
] Run forever

[ Shap to grid

3 (T
€O
<@

W04 (1.25,3.25,1.€0,180,scan) 'S
W05(1.25,2.50,1.€0,178, scan)
W0€(2.00,2.50,1.€0)
waypoints_end()
pause (1.0)
landing()
pause (€.0)
landing()
[settings]
set_power(5)
set_power_rot(1S)
set_waypoint_pause (0.5)
set_timeout(9.0)
set_scan_timeout (10.0)
set_waypoint_radius(0.2)
set_waypoint_radius_z(0.1)
set_recalibrate_distance(0.50)
set_recalibrate_deviation(0.10)

v

ISavepath | [EGsdpE
Calibration path read only

pause (€.0) ~
forward(0.8, 5, 9.0)

checkpoint (1)

pause (1.0)

left(0.8, 5, 9.0)

checkpoint(2)

pause (1.0)

backward(0.8, 5, 9.0)

checkpoint (3)

pause (1.0)

right(0.8, 5, 9.0)

checkpoint (4)

pause (1.0)

landing () v

| Showfieszone | |ISiElGSMGGRMM

| Load default calibration | | Load zero calibration |

Pulse time, s

Apply calib

:

ap |

Save Saveandclose| | Close |

To open a large version, press the “Expand’

" button.

Next chapters explain different parts of the menu.
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4.1.  Telemetry and Status Messages

Below are two panels of telemetry and status messages, respectively:

- UDP tyme sync loop: 0.029

- Drone battery temperature: 31

- Drone battery voltage: 8.15 V, Remained: 93%
- Landing status: UNKNOWN STATUS

- Marvelmind Android drone app connected via UDP
- RC connected: DJI_ RC_N1_8

- Virtual stick enabled

- Calibration applied. Drone ready to go

- Camera status: LEFT_OR_MAIN. Count= 1

Flight mode: GPS_NORMAL

- Drone status: Ready to GO

Drone telemetry

messages

Drone and application

status messages

°Q])Marvelmlnd
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4.2. Flight and Calibration Paths Windows

Below are two command panels for path and calibration paths:

Drone commands [ read only
takeoff ()

pause (€.0)
waypoints_begin()
WOl(1.75,-3.00,1.00)
W02(1.75,-1.00,1.00)
W03(0.76,-1.00,1.00)
W04(0.75,-3.00,1.00)
W05(1.75,-3.00,1.00)
W0€(2.25,-2.50,1.50)
wW07(2.25,-0.50,1.50)
Wo08(1.25,-0.50,1.80)
W09(1.25,-2.50,1.50)
W10(2.25,-2.50,1.50)
waypeoints_end()

Drone path commands

pause(1.0)
landing()
pause (€.0)
landing()

v
Calibration path | [ read only |
pause (€.0) ~

forwazd(0.8, 5, $.0)
checkpoint (1)
pause(l.0)

lefr(0.8, §, 5.0)
checkpoint(2)

pause(l.0)

backward(0.8, 5, 5.0)

checkpoint (3) Drone calibration path
pause(l.0)

right(0.8, 5, $.0) commands

checkpoint(4)
pause(1.0)
landing() v

Show free zone ‘Start calbration
Load default calibration Load zeto calibration
Apply calibeation
‘Savecalibistion  Load calibration
'Save calibration path [ Load calibration pathi

To manually change commands, uncheck the “Read only” mark.

Drone Path:

e Save path — saves a path to a file
e Load path — loads a path from a file

Drone Calibration Path:

e Show free zone — show on the map the area where the drone can fly during
calibration.

e Start calibration — start execution of calibration (commands from the ‘calibration path’
panel)

e Load default calibration — load default calibration setting (without flight)

e Load zero calibration — loads zero calibration settings (without flight)

°Q])Marvelmlnd
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12

e Apply calibration — applies the calibration results (executed during the calibration
flight or loaded by default or zero calibration button)

e Save calibration — save calibration settings to a file

e Load calibration — load calibration settings from a file

e Save calibration path — saves a calibration path to a file

e Load calibration path — loads a calibration path from a file

For more info about calibration, check the related chapter.
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4.3, Drone Control Panels

Below are chapters with specific control areas and functions.
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4.3.1. Path Execution Control Buttons

Below is a panel to execute the path containing commands from the “Drone commands”

window.

Drone commands [ read only

waypoints_begin()
HOll‘l‘?s'-s-Do'l-OO)
W02(1.75,-1.00,1.00)

T ake off W05(1.75,-3.00,1.00)

Landing W0€(2.25,-2.50,1.50)
W07(2.25,-0.50,1.50)

Retum to base W08 (1.26,-0.50,1.50)

_ W09(1.25,-2.50,1_50)

Clear all path W10(2.25,-2.50,1.50)

Reverse path waypoints end()

. pause (1.0)
‘{ ’ landing()

— pause (€.0)
Leftstick |15 ||0 I landing()

takeoff () A
pauses (€.0)

W03(0.75,-1.00,1.00)
W04(0.75,-3.00,1.00)

Run — start execution of the flight (from the “Drone commands” window).
Changes to ‘pause’ / ‘continue’ during flight

Pause — causes the drone to hover at the current point

Continue — continue the flight

Stop — stops the drone and terminates command sequence execution

Take off — take off the drone; works only when the drone is still not in flight. The
drone starts rotors, moves to a height of 5 feet, and hovers

Landing — executes landing (if the drone is in flight)

Return to base — terminates the command sequence execution and returns to
the starting point (when the drone is in flight)

Clear all paths — remove all waypoints

Reverse path — reverse the waypoint sequence (first waypoint becomes last
and last becomes first)

Left/right arrows — select which waypoint will be the first one

Left/right stick — manual command to left or right virtual stick. Digits in the fields
on the right — X, Y “coordinates” of the stick (for test purposes)

Pulse time — minimum time of applying a corresponding movement

°Q])Marvelmlnd
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4.3.2. Manual Control Buttons

You can manually control the drone with the arrows in the bottom left corner of the
menu. Additionally, you can vary the power of rotors in the top left window for each
direction.

Pulse time — minimum time for the execution of a single command
| |

Drone commands [ read only Drone telemetry log

takeof£ () ~ LY RX RY Pulse]
pause (€.0)

waypoints_begin() 0 |0 |5 |04
WOl(1.75,-3.00,1.00) 0 ([0 |5 |04
W02(1.75,-1.00,1.00) o |5 o llo4
W03(0.75,-1.00,1.00)

W04 (0.75,-3.00,1.00) 0 )5 fo fo4
WOS{1.75,-3.00,1.00) 0 |0 jo |04
W06(2.25,-2.50,1.50) 0 (o [0 |04
W07(2.25,-0.50,1.50) 5 |lo lo lloa
W08 (1.25,-0.50,1.50) -
W09 (1.25,-2.50,1.50) 5 Jlo_Jo jjo4

W10(2.25,-2.50,1.50)
waypoints_end()
pause (1.0 | Apply pulse to all 0.4
landing() \,

Apply power to all hﬁ I
|

- 0/0[0/0/0/0/0/0

landing()

e o
Start location - - -

Current location

050 | [14s ]
Target location - -

Pulse time. 50.4

[~ Stream stick commands
A No fly if takeoff failed
[[JNo GPS dark lock takeoff
[ Disable vstick on landing
[ Force landing

[[]Beep on code detection
[ Adjust height at waypoint

Calibration: Overfly distances, m
Needed Flown  Delta

@
5

Sampl

CIFTT

[ Run forever
M Snapto glid
zigh;(o:&, s, 9.0) | Freeze |
@ @ checkpoint (4)
pause (1.0} TR
landing() o . Discard,% Max sigma,% Min delta, m Max delta
IE lu . QR code not detected
| Showheezone | \—\ no saved calibrations
x | ¢ | x I | Load default calibration | | Load zero calbration | Ry Hew
Pulsetime, s Apply ?Ib&mn
| Hide ifo panels inapp
Reduce ‘ Save Save and close Close Freeze Capture | Clear captures | Clear l

°Q])Marvelmlnd
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4.3.3. Additional Flight Options

You can turn on additional flight parameters for the drone flight. Below is the description

of four options. The other five will be disabled in future updates.

_ 4 | 4
Leftstick (15 |0

Pulse time, 4 0.4 |

I m—— = = g

landing()
pause (c.0)
landing{()

|
|

|
i
Right stick|0 |15 |
|
|
|

Stream stick commands | |
No fly if takeoff failed |
[ ]No GPS dark lock takeoff
Disable vstick on landing |

[ ] Adjust height at waypaint
[ ] Run forever
Snhap to and

ot

o Beep on code detection — the phone will indicate by sound attempts to

Calibration pa

pause (€.0)
forward (0.
checkpoint
pause (1.0)
lefc (0.8,

checkpoint
pause (1.0)
backward (0
checkpoint
pause (1.0)
right (0.8,
checkpoint

pause (1.0)

recognize and successful/unsuccessful recognition of the QR code by the

drone’s camera

e Adjust height at waypoint — the drone will adjust its height to the waypoint height

setting (move up or down) after achieving the waypoint by X, Y

e Run forever — the drone will execute moving through waypoints infinitely in the
loop without landing. Press “stop” or “return to base” commands to stop the

drone

e Snap to grid — snap waypoints to the map grid while placing or moving them on

the dashboard map

16
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4.4. Telemetry and QR Detection Log Panels

You can dynamically check changes in the drone’s state. Below the telemetry log, you can
also check the QR code detection status and QR code detection log.

Drone telemetry log

Drone telemetry log

Freeze 'Save log

Qr code:
QR code not detected

QR code detection panel

o Freeze — freeze filling the flight log window
e Save log — save the flight log to the file

°Q])Marvelmlnd
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4.5.

Checkpoint Indicators

You can add specific checkpoints to the program. These checkpoints will highlight when the

drone reaches a particular point.

WU4 (U. /5, =3.UU, 1.uu)
W0S5(1.75,-3.00,1.00)
W0€(2.25,-2.50,1.50)
W07(2.25,-0.50,1.50)
W08(1.25,-0.50,1.50)
W09(1.25,-2.50,1.50)
W10(2.25,-2.50,1.50)
waypoints_end()
pause (1.0}

landing()

pause(€.0)

landing()

Calibration path

o|lo|l0o|Oo
o|lo|lo|o

| Apply power to all |15

{ Apply pulse to all 0.4

@

art |@
rent location |2.06 | |0.50 | |1.49
Target location |0.00 | |0.00

©10]0/6I10/010

&fon  |0.00 | |0.00 | |0.00

pause (€.0)
Sorard il 8oy oy Calibration: Overfly distances, m
Che‘:k‘(’zlg:(l) Needed Flown Delta  Samples
pause (1.
left(0.8, S, 9.0 Forward, m| 0.80 0
checkpoint (2) = Backward,|p_g0 0
pause (1.0)
backward(0.8, S Leftm  0.80 E]
checkpoint (3 Right. m [p.g0 El
pause(1.0)
e 0e, 8 3 e | [wa | ]
checkpoint (4 po
pause (1.0) Tooia Calibration applied. Drone ready to go.
landing() v N Discard,”s Max sigma,” Min delta, m Max delta
< . QR code not detected 0 ] @] [om] [w0]
| Showfreezone | |ISiSliESliratBRIN no saved calibrations 7
| Load default calibration | | Load zero calibration | < Prev Nest ->
Apply calibration
iave | | Saveandclose Close | Freeze | | Capture | Clear captures | [ clear |

EmeE o lel<sls|Dl

| ==

°Q])Marvelmlnd
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4.6.

Drone Location Data

Below is the drone location data panel. The coordinates of the points are shown in the X, Y,
and Z systems.

It contains of:

Flight start location
Current drone location
Current target location

 Apply power to all || 19

 Apply pulse to all | 0.4

Start location

Current location

T arget location

Calibration: Overfly distances, m
Needed Flown Delta

Samples

Forward, m|0.80

0

089
Backward, | p_g0 -

Left.m  |p.g0

E

0
0

°Q])Marvelmlnd
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4.7.

Calibration Result and Settings

Calibration determines the overflight distance during the drone's forward, backward, left, and

right movement and orientation angle.

For more information about the calibration, check the Flight Calibration chapter.

Start location
Current location
Target location

X Y £
0.00 | |0.00 | [0.00 |
206 | |0.50 |1_49 |

0.00 | |0.00

Forward, m| 0.80
Backward, p.go

Calibration: Dverfly distances, m
Needed Flown Delta

Samples

Left, m  |p.80

Right.m |p.80

Angle, deg

Freeze |

Qr code:

Discard,” Max sigma,” Min delta, m Max delta

QR code not detected o]

0]

[-020|  [1.00 |

<~ Prey

no saved calibrations

Next >

‘ Freeze | | Capture | Clear captures ‘

[1[o# ]

Sle
Deep

°Q])Marvelmlnd
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5. Flight Preparation

We recommend that you complete some prerequisites before you start your flight. This chapter
lists some valuable things to do before the flight.
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5.1.  Safety Net

We recommend making the flight area safe and surrounding it with a safety net. To make it
safe, attach the net to the ceiling and add some weight to the bottom to prevent it from
unnecessary moves.

Here is the list with videos as an example where we use a safety net:

Fully autonomous flight indoors
Demo: tracking mini-copter indoors

Below are some photos as an example:

IR

i

1.00 0.03
0.00 92.54

'
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https://www.youtube.com/watch?v=e8eHhUhc0Z4
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5.2. Spare Propellers

We recommend having spare propellers for smooth drone usage because unexpected things
can happen sometimes. Combined with a safety net, you decrease the chance of breaking
the drone completely.

If the drone's flight becomes poor in manual mode, change ALL propellers. Mixing bad
and good propellers can cause problems in flight.

°Q])Marvelmlnd
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6. Flight Setup

This manual only explains the Marvelmind Indoor Navigation System integration with a DJI drone.
Instructions on how to set up a Marvelmind Indoor Navigation System can be found here.

Before setting up the system, don’t forget to charge all the devices (inc. Beacons, drone, and RC)

Additionally, download a special SW pack for this setup from email.

cQJ)Marvelmlncl
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https://marvelmind.com/pics/marvelmind_navigation_system_manual.pdf

6.1. What Beacon to Use as Mobile Beacon?

Two types of beacons can be used as a mobile beacon: Super-Beacon and Beacon Mini-TX.

Super-Beacon has the same functionality as stationary beacons, except it should be lightened
to use as a mobile beacon. It has an external antenna and full-size ultrasonic sensors, which
provide better radio coverage and ultrasonic signal.

Beacon Mini-TX is a “small brother” of a Super-Beacon. It has an inner antenna and tiny
sensors, but its weight is significantly smaller than Super-Beacon's. Because of this, Beacon
Mini-TX has worse radio coverage and receives ultrasonic signals at a narrower angle, but it
has increased maneuverability and extended flight duration.

The main differences are:

SUPER-BEACON BEACON MINI-TX
(LIGHTENED) (LIGHTENED)
WEIGHT ~35¢g ~10g
ANTENNA 50mm Embedded ceramic antenna
ULTRASONIC SENSORS | 16mm 8mm

- Weight. It is much lighter than a Super-Beacon. Mini-TX’s weight without housing and
battery can be lowered to 6.37 grams.

- Smaller antenna. The radio coverage is smaller, so the distance may be lowered to
30-50 meters

- The sensor’s diameter is smaller. The diameter is 10 mm instead of 16 mm on Super-
Beacon. The stable radius is 1.5 times smaller than on Super-Beacon

To conclude, we recommend using Super-Beacon as a fully functional mobile beacon. If your
system doesn’t include large distances, you can use a Beacon Mini-TX as a mobile beacon to
increase maneuverability and increase flight duration.

Figure 2. Lightened Beacon Mini-TX
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/mini-tx/

6.2. Lightening Super-Beacon

It's better to lighten Super-Beacon for better performance. Making it lightweight will increase a
drone's flight duration. The process consists of removing the housing and soldering a new
light battery.

Changing the battery requires soldering skills. In case you don’t know how to solder, stop
after Step 1.

1. Open the Super-Beacon, which will be used as a mobile beacon. Using a card or
something flat, carefully detach the top part of the housing from the bottom.

The next step requires soldering.

2. Carefully detach the battery from the board (it is attached with two-side tape) and
unsolder the battery

3. Solder a new 100-300 mAh Li-Po battery

4. Attach it to the board with two-side tape

Requirement for the battery:
e Atleast1A&1ms
To achieve this, check the C-Rate for the battery and use this formula:

A = Capacity * C-Rate

°Q])Marvelmlnd
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6.3. Lightening Beacon Mini-TX

You can also lighten Beacon Mini-TX for better performance. Due to its initial weight, this is
not necessary, but if you want to achieve even less weight you can perform steps explained in
this chapter. The process consists of removing the housing and soldering a new light battery.

Changing the battery requires soldering skills. In case you don’t know how to solder, stop
after Step 1.

1. Open the Beacon Mini-TX, which will be used as a mobile beacon. Using a card or
something flat, carefully detach the top part of the housing from the bottom.

v

The next step requires soldering.

2. Carefully detach the battery from the board (it is attached with two-side tape) and
unsolder the battery

3. Solder a new 100-300 mAh Li-Po battery (recommended, at least, 1 A & 1 ms)

4. Attach it to the board with two-side tape

Requirement for the battery:
o Atleast1A& 1ms
To achieve this, check C-Rate for the battery and use this formula:

A =C * C-Rate

n40°™

L 9N X1-1un) 3%

.

pUIW[aA el (0 g
"85 my-
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6.4. Phone Requirements

Minimum requirements for the phone for the system:

- Android 11 OS
- Type-C port
- 1080 x 2340 pixels display
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6.5. System Setup

You can begin setting up the system after charging all devices and downloading the SW pack.
Below are listed the instructions:

1. Open the SW pack folder

2. From the “10_Android_app_vX_XXX” folder, copy apk file to your Android phone
3. Install the apk file

4. Set up a 3D map using 3-4 stationary beacons (Link for a manual; chapter 6.3.)

- Use the SW from the pack that is sent to you

- In the abovementioned chapter, the map is 2D, based on 2 stationary beacons.
The difference between 3D is that you will gain a Z-coordinate, and a mobile
beacon can’t intersect a plain of stationary beacons. This means you must place
stationary beacons on the ceiling so the drone won'’t intersect the plain of
stationary beacons

- Check that the map isn’t mirrored to the actual position of the beacons

- No need to enter the height for a mobile beacon because it will be measured
automatically

- Before proceeding to the next step, check the tracking of a mobile beacon without
a drone

5. Turn on the RC with one short and one long press on the power button

- Before proceeding to the next step, check that the DJI drone is linked to the RC.
If not, check this YouTube video by Droneblog or DJI support blog

6. Connect it to the phone using the Type-C cable on the back of the RC

7. Choose the “Marvelmind Aircraft’ app and press “Always”

f B device
y for the usB de
an app !

Choose

(el
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https://www.youtube.com/watch?v=8KpnCVWXZJk
https://www.youtube.com/@Droneblog
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After connecting the RC in the app will be shown “RC connected”

Virtua
Ver:5.9.0 BuildVer:1659 Debug:false ProductCategory:AIRCRAFT LDI

LDM

MLicenseLoaded fals

Marvelmind to DJIv7.990

Calibration
1P=0.0.0.0, Port=49100

VP=0, HOA=0, DOA=0, UOA=0, PL=0

8. Turn on the drone with one short press and one long press on the power button

9. After 10-20 seconds, on the phone screen, “Ready to GO” will appear

Virtual Stick —
LOMI i
Info .0 BuildVer:1659 Debugfalse ProductCategory:AIRCRAFT LicenseLoaded:
S o o ONLINE | CountryCodeRU | FirwareVer:01.00.0100 | LOMEnabled-false

\ ¥
Enable Virtual Marvelmind to DJI v7.990
Stick P=0.0.0.0, Port=49100

Disable Virtua
Stick

Timing: 439 : 313/ 11 ] 3 /0

10. Turn on Wi-Fi on the phone and connect it to the same Wi-Fi network as a computer

with a dashboard
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11. IP address and port will appear on the left side of the phone screen

i X ‘AIRCRAFT LDMLicenseLoaded:fals
ver:5 9.0 BuildVer:1659 Debug:false ProductCategory:AIRC
m g 4 -ONLINE | CountryCode:RU | FirmwareVer:01.00.0100 | LDMEnabled:false

Massalmind ta N1l v7 Qan

Normal

Enable Virtual Calibration

Stick \P= 192.168.100.28, Port=49100

Disable Virtual
K VP=1, HOA=0, DOA=1, UOA=0, PL=0

Set Speed
Level

Take Off

Landing aanil
Timing: 5761 :

Start/Stop Use
Rc Stick Value

12. In the Dashboard, open the “Drone Control” window if it wasn’t opened automatically

Dashboard - robots management w7.205L drones

File Language Tools Settings Firmware Licenses  Help

m Marvelmind - UDP tyme s'_-,:nc loop: 0.047
robotics|| - Drone battery temperature: 29

- Drone battery voltage: 8.29 WV, Remained: 100%
= —r— - Landing status: UNKNOWN STATUS

@l1]e)

Lde)

O v

Power

Fun

Drones control
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13. Enable “UDP communication” and enter the IP address and UDP port that is shown in

the top left corner of the phone

L o

1ver-5.9.0 BuildVer:1659 Debug:false Product
s - ONLINE | CountryCode:RU | FirmwareVer.0

Enable Virtual
Stick

Disable Virtual
Stick

Set Speed
Level

Take Off

Landing

Start/Stop Use
Rc Stick Value

Calibration

Masualmind ta N w7

Qan

IP= 192.168.100.28, Port=4910

Category:AIRCRAFT LDMLicenseLoaded:fals

1.00.0100 | LDMEnabled:false

Normal

A Drone control window - o X
;’ - UDP tyme sync loop: 0.046 Read a Write i Write changes  Cancel changes
one battery temperatur - -
Drone battery voltage Vv mained: 5 - Virtual stick enable APP version v7.990
- Landing status: UNKNOWN STATUS - Flight mode: GPS_NORMAL SDK version 590
-Camera s LEFT_OR_MAIN. C . =
Mobile beacon not found - can't fly. Wake the mobile beacon Power scale, % (0..255) 30
- Drone status: R GO Reply timeout, s (0.0..100.0) 1.0
App command timeout, s (0.0..100.0) 05
Hedge address (0..255) 0
Vision enabled
Drone commands [ read only Drone telemetry log Precision landing | disabled
r.-koo!(! ( ;) S LX LY RX RY Pulse Radar connected disabled
ause (€. il 2
:o;ghc:u .€0) Forward 0.5m 0 |o |0 |5 |04 Virtual stick roll/pitch mode Unknown
waypoints_begin() A |5m [0 |0 |0 |5 |04 Angle calibration comection in flight enabled
:Sfii-isfﬂ 5.1-52: Left 0.5m 0 |0 |5 |0 |04 Defautt flight height. m (-10.000..10.000)  Apply to all 1.000
W03 (0 .€0,178,scan) Right 0.5m 0 [0 (5 |0 jo4 Use wayponnts Z enabled
W04 (0. .€0,180, scan) Rotalele90 |-45|0 |0 |0 04 Take off Fly in dark/no GPS conditions enabled
W0S(0.25,-2 €0,178, scan) Rotatenght90 (45 [0 |0 |0 |04 Landing =
W0€(1.25,-2.75,1.€0) Up05m o 15 o o o4 d Virtual stick enable 10Hz enabled
waypoints_end() Dﬁ' o P T T 3 Retumn to base Improved recalibraton enabled
(1.0) 05m K 04
ii:iinv 0 Clear all path Yaw scan during QR reading disabled
- v Appypowertoal (15| e _—_— Show only camera when scanning cade enabled
Apply pulse to o[04 | = = Camera work during al fight enabled
Leftstick |15 |0 g
Calbration path read only Rightstick 0 |15 | . :"""
- OOOOOODE)| rueimesor ] o
pause (6.0) X v p4 () collapse Y
i:::::igéfi»s' o Stattlocation 0.0 | [0.00 | [0.00 UDP communication enabled
e <
pause (1.0) Cusrent location (0.00 | 0.00 | [o.00 [ Stream stick Phone IP address 192.168.100.28 <
left;ﬂ-i» B 20 Target location |0.00 | |0.00 [/ No fly if takeoff faded Phone app UDP port (0..65535) 49100
;x;fi"gf U Calibration: Overfly distances, m [CINo GPS dark lock takeoff M, >
b a NeededFlown Delta  Samples | [] Disable vstick on landing
ackward(0.8, §, $.0) A -
checkpoint (3) Forward, m 0.80 |0.80 [0.00 | [0 % Force landng }
pause (1.0) E N Backward. p.go |0.80 |0.00 | |0 Beep on code detection
right(0.8, §, 9.0) reeze SEY L ‘ [] Adiust height at waypoint
checkpoint (4) Leitm  p.g80 [0.80 [0.00 | [0 ] Run forever
pause (1.0) V] e Righ.m [0.80 |0.60 [0.00 | [0 | | EdSnaptogid
QR code not detected sl 10 )
Angle, deg | 0.00 0
Stan calbration ‘ @ T @v
Defauk calibration Zero calibration Dm;aj d% Max ?IW,% Min qeh’ o M?‘ delta)
Apply calibration 0 20 020 1.00 S -
S ibrali Load calibrati no saved calibrations A v
Save calbrstionpath ' Load calibratripath | <Prev Nest > A Jr v
| |
Last error Pulsetime, s[04
error, P Type="CORE’, errorCode="REQUEST_TIMEOUT, innerCode=", description="null', hint="error code =
-3} Hide info panels in app
Reset Sleep Wake up Time sync
KN - Cose | |7 Cioor captures | | Cier [] o | [Deepsiees| |Detack
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14. On the phone will appear “UDP connected” and “Time sync”

Virtual Stick

Y
5.0.0 BuildVer:1650 Debug:false ProductCategory:AIRCRAFT LDMLicenseLoaded:fals

3 MSDK Info
avice DJIN 3 Networ\-ONLINE|CountryCode:RU|FlnnwareVer101.00.0100lLDMEnabIed'false

Calibration Marvelmind to DJI v7.990
P= 192.168.100.28, Port=49100

VP=1, HOA=0, DOA=1, UOA=0, PL=0

Timing: 13788

15. Attach the mobile beacon to the drone

VN EINE
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16. Coordinates will appear on the phone

vork'N/A | CountryCode:N/A | FifmwareVer N/A | LOMEna

Marvelmind to DJI v7.990

1D« 169 148 100 78 Dast-A0100

VP=1, HOA=0, DOA=1, UOA=0, PL=0

Timing: 909 :

The initial setup is completed. The next chapter will describe the calibration of a waypoint flight.
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6.6.  Flight Calibration

Flight calibration is necessary for a drone to fly. By default, the flight path is a square: 0.8m
forward, 0.8m left, 0.8m backward, 0.8m right. Make sure that there are no obstacles on this
path!

Below is the description of the calibration:

1. Place the drone in the center of a service zone of a submap

1) Dashboar - rabots maragerment (705 drones - a8 x
Fie Langusge Tooks Setings i
Q) marvelmind el e Vi aman]| (oo chamare]
roboties)| -
D voltage: 8.2 V AN CPUID Copytocipbosrd | 062646 |
e oL - UNKHOWN STATUS i e s TR
Qm@ o Execue cal or better pedomance B M
oo e —
i Fedrgwimete |78
OO . - e
. . . . . P - : E Tracking qualty threshold, % 0100y L]
fun |10 ] . - . . - . 5 o e [evare——
Supply wokage: V 1450 550) 47
FR—— i s/ 15550 /0
t . . .. P - RS fom 094,26 2
SRR R B , e =
Prokia. Ganaral (515 MH band)
Camertmauency. MHZ 5150
N N ", | Radio channel 0
Device address 1_254) 1
. : . o - - o ' . o . Long time dees e
l Dtance e .16 o
: : - - E : : o : - : E Max_hedges radout per cysle (1.255) n/a
. P et
Yo enatied
g E - o - -
pressrars SO ired
: : N e
:
&
= . . .
rta
B - |
ne
HE
b pro
2280 " Sevice tones vae enabied
, s s e wmied
B —
- [0 ] [Boph] PP Parcneosrmmpets | enaes
 [Frecaomones | femmmmn s
s
- [uﬂreezeman
¥ =
| vt ] _ovior| 2 IR ) D o [ Seerms || Lontmap || P | Sem || Ve | Teeame | [l
eser == == — ST = - cn [oespunep ||Bual) ) Upkood va oo [ Keep ndo
Reserved I e W O e Ensemep | _ew ][] Ry
Connected: COMI2 X 1377, V: 3.654 Rate: 79 Hr 4 168 totad, O failed (0%)

2. Make sure there are no obstacles in a range of 0.8 meters in each direction
3. Open “Drone Control” window

Dashboard - robots management v7.905L drones

File Language Tools Settings Firmware Licenses Help

m Marvelmind/ - VPP tyme sync loop: [].[]4_7
roboticsl| - Drone battery temperature: 23

- Drone battery voltage: 8.29 V, Remained: 100%
= *—r— - Landing status: UNKNOWRMN STATUS

@1]e)

2 &

B e — Y

Pawer

Run

Drones control
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4. Press “Start calibration”

Calibration path [ read only

takeoff() A
pause (€.0)

forward(0.8, 5, 5.0)

checkpoint(l)

pause(1.0)

left (0.8, 5, 9.0)

checkpoint(2)

pause (1.0)

backward(0.8, 5, 9.0)

checkpoint (3)

pause (1.0)

right(0.8, 5, 9.0)

checkpoint (4)

pause (1.0) v

. Freeze

| |

Default calibration Zero calibration |

Apply calibration

(r code:

QR code not detected

5. Check that after calibration, value fields will turn green

11} Drone control window — [m]
- UDP tyme sync loop: 0.046 - Marvelmind Android drone app connected via UDP. Read all Wirte changes  Cancel changes.
- Landing status: UNKNOWN STATUS - RC connected: DJI_RC_N1_S
- Virtual stick disabled because aircraft disconnected APP version v7.9%
- Calibration ready. Press "Apply calibration” SDK version 590
- Camera status: Camera not found. Count= 0
- Flight mode: UNKNOWN lrowesacele Y0 x
- Drone status: Aircraft disconnected - make sure drone is paired with your R| Reply timeout, s (0.0..100.0) 10
PApp command timeout, s (0.0..100.0) 05
Hedge address (0..255) 102
-1 Vision positioning disabled
Drone commands [Aread anly Diore telemelry log Precision landing disabled
Wi4(0.50,-2.00,1.60,180, scan) ~ ¥ LY BX RY Pulse Radarconnected disabled
W05 {0.50,-2.75,1.€0,178, sean) .
o [FawadEm [0 [0 ][0 |5 |j04]| Virual stk rolpich mode Urkeronn
waypoints_end() [ Backward05m [0 [0 [0 |5 [[0.4]| Ange calioration comsction i fight enabled
!l’::r‘l;‘?’ [Leitosm [0 [0 |5 |0 |[04]] Defaut fight height, m (-10.000.10.000) | Applytaal || 1.000
pauss (€.0) [Aight05m 0 [0 |5 |0 04 ) U wayponts 2 enabled
1[-“"1159 0 ; :“‘ate ‘E’ngn :: g g g E: Fiy in dark/no GPS condtions disabled
settings otate right
et power () s o 5 o o Jos Virtual stick enable 10Hz enabled
set_power_rot(l5) : o 15 o [0 o4 Improved enabled
et _waypoint pause(0.s) e G s disabled
set_timeout(3.0) Apply power to 4l [15
set_scan_timeout (10.0 oY Show only camera when scanning code enabled
et . radius(0.2] Apply pulse to all 0.4 R s enabled
set_ _radius_z{0.1)

Pulse time, 5 0.4

[ Stream stick commands Calibration path [ read ol
[ Mo fly if takeaff failed pause(€.0) Al
[Ma GPS dark lnck takeoff ||foswazd (0.8, &, 2.0) Calibration: Overfly distances. m

[ Disable wstick on landing | || heskpeint (1)

[ Force landing

[ Besp on code detection
(] Adjust height at waypaint

[ Run forever
[ Snap to grid

set_recalibrate_deviation(0.10)

et recalibrave_discance (3.30) OEOEOEOGEOE)
® A

z

Start lncation
Current location

Target location

pause(1.0)

lefr(o.g, 5, 5.0}
checkpoint (2)
pause(1.0)
backward(0.8, 5, 5.0)

Pulse time, 5

Hide infa panels in app | ave calibation path [ Lead calbralion path |

pause(1.0)

checkpedint (4)
pause(1.0)
landing ()

o | Orcode
QR Code not scanning ¢

Fonward, m|
Backward,

Left. m

checkpoint (3) Right. m

| Load default calbration | | Load zero calibration |

Showfieezone | [Stacalbration ] o saved calibrations

<= Prev Nest >

eeded Flown  Delta  Samples

Save Save and close Freeze Capture || Clear captures

Reset Sleep Wake up

[[] /e | oecpsken | ok

Time sync
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6. Press “Apply calibration”

Drone control window - [m] X
- UDP tyme sync loop: 0.046 - Marvelmind Android drone app connected via UDP Read all Write all Wrte changss  Cancel changes
- Landing status: UNKNOWMN STATUS - RC connected: DJI_RC_N1_S
- Virtual stick disabled because aircraft disconnected APF version v7.996
- Calibration ready. Press "Apply calibration’ SDK version 590
- Camera status: Camera not found. Count= 0 =
- Flight mode: UNKNOWN Fosems {1 2) 0
- Drone status: Aircraft disconnected - make sure drone is paired with your R} Reply timeout. s (0.0..100.0) 1.0
App command tmeott. s (0.0.100.0) 05
Hedge address (0.255) 103
Vision posttioning disabled
1one commands madonly  Dione telemetry log Precision landing disabled
W04(0.50,-2.00,1.60,180, scan) ~ %X LY R AY Pule| Radarconnected disabled
IREA| | (wosto.s0 75,1.€0,178,scan)
WOE(L 25, -2 75,1 €01 Forward 0.5m 0 |0 |0 |5 |[o4]|] Virtualstick roll/ptch mode Unknown
_ waypoints_end () Backward05m (0 |0 |[0 |5 ||04 |} Angle calibration comection in flight enabled
e {1.0) Left 0.5m 0 |0 |5 |0 |[04|] Defautfight height. m (-10.000..10.000) Apply to all 1.000
——————— [1andingty
pause (€.0) LAk 0 {0 115 {0 041 Use waypoints Z cnabled
Take off landing () Rotsteleft 80 |45(0 |0 |0 |04 |} B 5ot o GPS condiions disabled
Landin; [settings] Rotateright 30 |45 [0 |0 |0 ||04
- ) i e oo in| Minuslstick ensbe 10tz enabled
Fieturn to base set_power_rot {15} Improved enabled
et waypoine pause(0.5) Down 0.5m 0 |5 o Jo |fos : - !
Clear al path e Sy = aile Yaw scan duing QR reading disabled
[ set_scan_simeout (10.0) pspoertoal 15 || g, only camera when scanning cods enabled
3 5 ST A D) Apply pulse to &l Camera work durng al fight enabled
_waypoint_radius_z(0.1)
Leftstiok [15_|[0 set_recalibrate_distance (0.50) @@@@@@@@ {+) expand
= set_recalibrate_deviation{0.10) " 7 o {+) expand
Right stick [0 |[15 v
Start location 041 Calors in App. (+) expand
Pulse time, 5/ 0.4
Curtert location 041 UDP settings. () expand
Savepah  [Leadpath ]
Target location 041
ream stick commands | | Calibration path tead only
Mo fiy if takeolf faied pause (6.0) ~
No GPS dark lock takesff || forward (0.8, &, $.0) Calibratior: Dwerlly distances, m
Disable wstick on landing fhéfklegf‘l) Needed Flown  Delta  Samples
v pause
0 on cods ceeston ||| 055 T Beckeard 0,00 |98)[008 0|
[ Adiust height at wappoint | || oouze i1 o)
ERU" forever backward (0.8, 5, 9.0) Left.m [ 0 |
Snap to grid checkpoint (3) Right, m
e mEosnoze 0|
right(0.8, 5, %.0) Fresze Sl Angle, deg @ El
@ @ checkpoint (4}
pause (1.0} 0 coda Calibration ready. Press Apply calibratior!
landing () 4 g Discard,% Max sigma.% Min delta, m Max del:
QR Code not scanning ¢
B - ?
Show free zone | Stattalibration no saved calbrations
xl ¢ I gl Load default calibaion| | Load zero calbralion Kbl Wat=d
Pulse time, 5
Save calibration Load calibration
Hide info panels in app | Save calbration path [ Load ealiralion pathi | P T —
Reduce Save | | Saveanddoss| | Chse Freeze | Capturs | Clear captures | | Clear D Ct | Despsieep | Default

On the phone, the “Calibration” field will show values of the calibration

MSDK Info{Ver:5.9.0 BuildVer:1659 Debug:false ProductCategory:AIRCRAFT LDMLicenseLoaded:fal
ce UNKNOWN | Network:N/A | CountryCode:N/A | FirmwareVer:N/A | LOMEnabled:false

Calibration

Marvelmind to DJI v7.990
IP=192.168.100.28, Port=49100

Timing: 7296

Calibration is complete. The next chapter describes how to set a flight path.
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6.7.  Flight Path Setup

This chapter describes how to set up a work path for the drone. The mechanics are the same
as with a robot, so check Chapter 11.14 in the Marvelmind Indoor Navigation System
Operating Manual for more information.

Press the Shift + Left Mouse Button on the map to set a waypoint for the drone.

I Dashboard - robots management v7.990 drones

File Language Tools Settings Firmware Licenses Help I Drone control window

R

m) Marvelmmd - UDP tyme sync loop: 0.045
—""’f’fff - Drone battery temperature: 52

L o ’ ix_r_ - Drone battery voltage: 7.34 V, Remained: 4

- Landing status: UNKNOWN STATUS

Power e
‘. Bun ‘ X=4.520 Drone commands Mread only
o set_power (5) A
O Robott 2 K 4 ' 5 g i E 2 " set_power_rot(15)
set_power_height(§)
O Robot2 set_waypoint_pause (0.5)
set_timeout(5.0)
O Robot3 . . . B . . ’ G 3 C set_scan_timeout(10.0)
Gl set_waypoint_radius(0.2)
O Robotd Z=1300 set_waypoint_radius_z(0.1)
B set_recalibrate_distance (0.50)
O Robatd) n set_recalibrate_deviation(0.10)
= set_min_rotation_angle(180)
D Robot®] = =2 =
O Robot7) v
CLEAR
O Robot8]
-5 | Savepati | T
O Robotd _ oo = e
O Robott0| | Floors — e Calibration path [ read only
Casseren 2
O Robot11 pause (€.0)
forward(0.8, 5, 9.0)
O Robot12 checkpoint (1)
pause (1.0)
O Robot13 left(0.8, 5, 9.0)
‘ checkpoint (2)
| A | Andle off pause (1.0)
! = backward(0.8, 5, 9.0)
‘ v | checkpoint (3)
pause (1.0)
= right(0.8, 5, 9.0)
Clear map ‘ - - > ’ 5 2 ' > % checkpoint (4)
pause (1.0) b
Dots timeout, sec | Hedce o |

The main difference between a robot and a drone is the Z-coordinates. You can set the
drone's default flight height in the settings, as shown below. “Apply to all” will apply this height
to every waypoint.

ied via UDP Read s ‘ Write all | Write changes ~ Cancel changes
APP version v7.990
£ SDK version 590
Power scale, % (0..255) 30
Reply timeout, s (0.0..100.0) 1.0
App command timeout, s (0.0..100.0) 05
Hedge address (0..255) 20
Vision postioning enabled
Precision landing disabled
RY Pulsel Radar connected disabled
5 |04 ;‘ Virtual stick roll/pitch mode Unknown
-5 |[0.4 ibati ign.infli
0 |j04 Default fiight height, m (-10.000..10.000)  Applytoall || 1.000
0 |[04 se waypoints enal
0 |04 Fly in dark/no GPS condtions enabled
g g: m—— - Virtual stick enable 10Hz enabled
o Iloe . | Improved recalibration enabled
h Yaw scan during QR reading disabled
Show only camera when scanning code enabled

Camera work during all flight

:D ;’ulse time: 0.4
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After you place waypoints, you can start flying by pressing the “Run” button in the “Drone

control” menu:

11} Drone control window

- UDP tyme sync loop: 0.029

- Drone battery temperature: 31

- Drone battery voltage: 8.15 V, Remained: 93%
- Landing status: UNKNOWN STATUS

Drone

[A read only

takeoff ()

pause (€.0)
waypoints_begin()
WO0l(1.75,-3.00,1.
W02(1.75,-1.00,1.
w03(0.75,-1.00,1.
W04(0.75,-3.00,1.
W05(1.75,-3.00,1.
W0€(2.25,-2.50,1.
'W07(2.25,-0.50,1.
IW08(1.25,-0.50,1.
{W09(1.25,-2.50,1.
|W10(2.25,-2.50,1.
waypoints_end()
pause (1.0)
landing()

pause (€.0)
landing()

Pulse time, 0.4

00)
00)
00)
00)
00)
s0)
50)
50)
s50)
50)

[ Stream stick d: Calibration path

[ No fiy if takeof failed pause (€.0)

[INo GPS dark lock takeoff |forwazd(0.8, &, S.

[ Disable vstick on landing check;::i:\): &)

3 pause (1.
%;““""d::ed‘ : lef(0.8, 5, 5.0)
sep on code detecion . | | o Coysaine (2)

[ Adjust height at waypoint | || panee 10

0)
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6.7.1. Manual Change of Z-coordinates

For advanced users only!

You can manually change the Z-coordinates of each point to make the path more complex.
We recommend using this option after getting proper tracking with a default waypoint height.

There are two ways to do so:

- Change by dragging
- Change by entering values

cm)Marvelmlncl
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6.7.1.1. Change by Dragging

For advanced users only!
You can manually change the height of the points by dragging them in the Z/Y plane.
Below are the instructions:

1. Change the view to Z/Y plane in the bottom left corner of the map
2. Hold the Left Mouse Button on point and drag it up or down

Serv. zones

Floofplan ...... M e A S e & e s W
= wIm AAAAAAAAA
...... . o e o
A4.4.A4W.0‘ .............. LT s e e e
.................................

....... ........................
....... et S e e e e
Y=-3.

[ Hecige rorm KSR -
.................................
.................................
AAAAAAAAAAAAAAAAAAAAAAAAA

Dev :::JWD Dev ;EWD Dev w:wlji Device7 7|:|7 Dev 23"':] Dev »EWD
cet7|[]  Devicets|[]  Devicets [J  Device2t Beaconzz | M}
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6.7.1.2. Change by Values

For advanced users only!

You can manually change the height of the points by changing the values in the “Drone
Control” window. The “Read only” checkmark prevents accidental changes in the coordinates.

Below are the instructions:

1. Open the “Drone Control” window
2. Uncheck the “Read only” mark
3. Enter values (X, Y, Z) for desired waypoints

I Drone contro

- UDP tyme sync loop: 0.101

- Drone battery temperature: 55

- Drone battery voltage: 7.28 V, Remained: 37
- Landing status: UNKNOWN STATUS

Drone commands Mreadonly§f

takeoff ()

pause (€.0)
height(1.€0)
waypoints_begin
W0l(4.25,-3.5
W02(4.25,-2.7
W03(4.75,-2.7
waypoints_end(
pause (1.0)
landing()
pause (€.0)
landing()

fsettinas]
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6.7.2. Additional Waypoint Parameters

You can set up additional parameters on a waypoint by clicking on it with the Right
Mouse Button and enabling them.

- Waypoint with direction; at this point, the drone will rotate the facing direction
according to the arrow on the point

- Scan QR code at point; after reaching the point and (if enabled) rotating the facing
direction, the drone will scan a QR code. Recognized code will be sent to the
Dashboard and shown above the waypoint.

X=3.821
Y=2.440
Z=1.800
Update A A T
eSS
e 02
G ' ) Select floorplan oz
o Glue floorplan to ether e
Ml Serv. zones KRN s RS
Floors.
==
Waypoint with direction
2 Scan OR code at point
e
€ar poin
i ‘ Clear all points
AEFEEED e e s Save path
- EEN setto 00)
G
Background color
o |
==
B Beac.nom [
T
wo1
) «4 s e
Y=3.500
tacl] I s T
Full |} 3 = > . .
- R —

After setting up the path and placing the drone in the starting position, you can start the flight
by clicking the “Run” button in the “Drone Control” window. To stop the flight, press the
“Stop” button. Additionally, you can land the drone or return it to the starting point by pressing
the corresponding buttons.

- Marvelmind Android drone app connected via UDP
- RC connected: DJI_RC_N1_S

- Virtual stick enabled

- Camera status: LEFT_OR_MAIN. Count= 1

- Flight mode: GPS_NORMAL

- Calibration applied. Drone ready to go.

- Drone status: Ready to GO

LX LY RX RY
Forward 0.5m 0 |0 |0 |5
Backward0.5m |0 |0 ||0 |5
Left 0.5m 0 |0 |[-5 |0
Right 0.5m 0 |0 |5 |0
Rotate left 30 -45|0 |0 |0 |04 Take off
Rotate right 30 (45 [0 |0 |0 |04 Landing
Up 0.5m 0 |5 |0 |0 |04 Retum to base
Down 0.5m 0 |5 |0 |0 |04
Clear all path
Apply power to all |15
Reverse path
Apply pulse to all |0.4 1 S
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7. Advanced Settings

For advanced users only! Don’t change it if not necessary.

Additional settings are available in the Dashboard for advanced users. Some of them, such as
PID settings, aren't available yet. For standard flights, there is no need to change these settings.

Use waypoints Z

Fly in dark/no GPS condtions

Virtual stick enable 10Hz

Improved recalibration

Yaw scan during QR reading

Show only camera when scanning code

Nominal power, % (0..100)

Nominal rotation power, % {0..100)

Nominal height power, % (0..100)

Pause at waypoint, s {0.0..100.0)

Waypoint timeout, s (0.0..100.0)

QR code scan timeout, s (0.0..100.0)

Waypoint spot radius (X.Y). m {0.00..100.00)

Waypoint spot radius (Z), m (0.00..100.00)

Recalibration distance, m (0.00..100.00)

Recalibration deviation, m {0.00..100.00)

Min rotation angle, degrees (0..180)

Angle control mode

PID for angle distance (0.00..100.00)

PID for angle - P (0.000..1000.000)

PID for angle - 1 {0.000..1000.000)

PID for angle - D (0.000..1000.000)

Read all Write all ! Write changes  Cancel changes
APP version v7.950
SDK version 590
Power scale, % (0..255) 30
Reply timeout, s (0.0..100.0) 1.0
App command timeout, s (0.0..100.0) 05
Hedge address (0..255) 20

= Vision positioning enabled
Precision landing disabled
Radar connected disabled

Virtual stick roll/pitch mode Unknown
enabled

disabled
enabled

50
10.0
0.20
0.10
0.50
0.10
180
Discrete comection
0.20
1.000
0.000
0.000
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7.1.

-
p=

Qoo o000 o

Details and Advanced Settings

This chapter describes the details and advanced settings of the system.

Read all Write all ‘ Write changes ' Cancel changes
APP version v7.998
SDK version 590
Power scale, % (0..255) 30
Reply timeout, s (0.0..100.0) 1.0
App command timeout, s (0.0..100.0) 05
Hedge address (0..255) 106
Vision posttioning enabled
Precision landing disabled
Radar connected disabled
Virtual stick roll/pitch mode Unknown
Angle calibration comection in flight enabled
Defautt flight height, m (-10.000..10.000)  Applytoall || 1.000
Use waypoints Z enabled
Fly in dark/no GPS conditions disabled
Virtual stick enable 10Hz enabled
Improved recalibration enabled
Yaw scan during QR reading disabled
Show only camera when scanning code enabled
Camera work during all flight enabled

APP version — version of the phone app
SDK version — version of the DJI MSDK used in the app

Power scale — scales the power applied to the drone rotors. Changing this setting
increases or decreases the speed of all drone movements. For advanced users
only!

Reply timeout — timeout of receiving UDP reply from the drone app on the phone.
UDP connection warning appeared if a timeout was exceeded

App command timeout — timeout of receiving UDP command in the app. UDP
connection warning appeared if the timeout is exceeded

Hedge address — address of the mobile beacon on the drone. If only one mobile
beacon is in the system, it is assigned to the drone automatically. If you have multiple
mobile beacons, assign the correct beacon manually

Vision positioning — the DJI drones' vision positioning system (VPS). Don’t change
this setting

Precision landing — landing can be softer, but the landing place should meet more
requirements. Refer to the DJI documentation for more information

Radar connected — some DJI drones have integrated radar. This parameter shows
the status of the radar connection

Virtual stick roll/pitch mode — this setting is unavailable. Please don’t change it
manually!
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Angle calibration correction in flight — keep enabled. Angle correction allows to correct
the orientation angle if the calibration was not executed ideally or if the orientation
angle was unexpectedly changed during the flight

Default flight height — all new waypoints on the map have ‘default flight height’.
Pressing ‘apply to all’ allows to change the height of all already placed waypoints

Use waypoints Z — if enabled, the drone will try to achieve waypoint height during the
flight

Fly in dark/no GPS conditions — allows DJI drone to fly in darkness and without GPS.
Set with caution! As in most cases when GPS is not available indoors, light can be a
must for drone stabilization

Virtual stick enable 10 Hz — don’t change. This option is unavailable

Improved recalibration — advanced mode of in-flight angle correction

Yaw scan during QR reading — if enabled, the drone slightly rotates left and right
during QR code scanning to find the code

Show only camera when scanning code — when the drone scans the QR code in
flight, the phone app hides all message windows over the image from the camera
Camera work during all flight — if enabled, the camera works and tries to scan the QR
codes during all flights. If disabled, the camera scans QR codes only at points
assigned for scanning QR codes
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Show only camera when scanning code enabled‘
; | Qoollapse |
Nominal power, % (0..100) 5
- Nominal rotation power, % (0..100) 15
 Nominal height power, % (0..100) 15
Pause at waypoint, s (0.0..100.0) 1.0
Waypoint timeout, s (0.0..100.0) 9.0
QR code scan timeout, s (0.0..100.0) 10.0
Waypoint spot radius (X.Y), m (0.00..100.00) 0.20
Waypoint spot radius (Z), m (0.00..100.00) 0.10
Recalibration distance, m {0.00..100.00) 0.50
Recalibration deviation, m (0.00..100.00) 0.10
Min rotation angle, degrees (0..180) 15
Angle control mode Discrete comection
PID for angle distance (0.00..100.00) 0.20
PID for angle - P (0.000..1000.000) 0.100
PID for angle - 1 (0.000..1000.000) 0.010
PID for angle - D (0.000..1000.000) 0.010

Nominal power — default power for flight forward, backward, left, and right

Nominal power — default power for rotation (clockwise/counterclockwise)

Nominal height power — default power for moving up and down

Pause at waypoint — pause after achieving each waypoint before moving to the next
one

Waypoint timeout — timeout of achieving a waypoint. Increase this time if the distance
between waypoints is large

QR code scan timeout — time of attempts of scanning QR code at waypoint

Waypoint spot radius (X, Y), Waypoint spot radius (Z) — if the distance from the drone
to the waypoint is less than the waypoint spot radius, the waypoint is achieved, and
the drone can fly to the next waypoint

Recalibration distance — the minimum distance the drone needs to pass before in-
flight angle recalibration

Recalibration deviation — if improved recalibration is enabled, the recalibration is
applied only if the distance from the drone to the line between waypoints is more than
the recalibration deviation

Min rotation angle — the minimum angle to rotate. If the drone comes to the waypoint
with a specified direction, it will rotate only if its current orientation differs from the
required more than by this angle
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¢ Angle control mode:
- Discrete correction — discrete correction after passing 'recalibration distance’
intervals.
- PID — angle correction is executed permanently after passing the first short
interval of the path
e PID for angle distance — distance to pass for initial PID angle correction
e PID for angle: P, I, D: PID coefficients

Additional parameter settings:

- Obstacle avoidance — don’t change these setting
- Colors in app — you can change some colors in the phone application
- UDP setting
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7.2.

Drone Command Language

Below is the description of the drone's commands. They are used in “Drone commands” and
“Calibration path”.

Takeoff(height_limit) — execute takeoff. If the 'height_limit' parameter is omitted (just
'takeoff()"), the drone will fly to the default height for the DJI takeoff, usually 5 feet
above the floor by the drone optical sensor. If 'height_limit' is specified, the drone
will terminate elevation after reaching the specified height (in meters) by the
Marvelmind coordinates.
landing() - execute landing. The command is executed until landing and
stopping the rotors
pause(T) - pause for a specified time in seconds
waypoints_begin() - start of waypoints section
waypoints_end() - end of waypoints section
grcode(timeout) - a separate command used to scan the QR code. The drone will
try scanning the QR code until a specified timeout in seconds (if the QR code is not
recognized) or until successful QR code recognition
checkpoint(index) - specifies a checkpoint with a selected index. The dashboard
indicates the reached checkpoint in the drone control window
forward(distance, power, timeout) - fly forward (relative to current drone orientation)
o 'distance' is the required parameter — a flight distance in meters
o 'power' is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
backward(distance, power, timeout) - fly backward (relative to current drone
orientation)
o 'distance'is the required parameter — a flight distance in meters
o 'power' is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
left(distance, power, timeout) - fly left (relative to current drone orientation)
o 'distance'is the required parameter — a flight distance in meters
o 'power' is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
right(distance, power, timeout) — fly right (relative to current drone orientation)
'distance’ is the required parameter — a flight distance in meters
o 'power'is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
return() - return to base - return to the starting point
down(dh, power, timeout) - move down
o 'dh'is the required parameter - the delta of the height in meters from the
current position. dh should be positive
o 'power'is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
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o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
up(dh, power, timeout) - move up
o 'dh'is the required parameter - the delta of the height in meters from the
current position. dh should be positive
o 'power' is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
height(h, power, timeout) - setup the height
o 'h'is the required parameter - a height in meters to be achieved (by
Marvelmind coordinates)
o 'power' is an optional parameter, power in percents. If the parameter is not
specified, the default power is applied
o 'timeout' is an optional timeout in seconds. If not specified, the default
waypoint timeout is applied
[settings] - parameters specified after the '[settings]' line in the drone commands
window, duplicate the 'Flight parameters' in the menu on the right side of the drone
control window. Changing the settings via the menu affects the settings in the drone
commands window, and vice versa - if you change the value of settings in the text
window, the corresponding setting is updated in the menu. The '[settings]' section is

not present in the calibration path window; it is only in the drone commands window.

Wnn(X, Y, Z, dir, cmd) - waypoint command.

o nn - index of the waypoint, starting from 01, automatically assigned when
the dashboard GUI places waypoints on the map.
o X, Y, Z - coordinates of the waypoint (meters) on the Marvelmind map

o dir - optional parameter, orientation direction in degrees. 0 degrees mean
direction along the X axis, 90 degrees along the Y axis, and so on. If this
parameter is assigned, the drone will rotate in the specified direction after
reaching the waypoint

o cmd - optional parameter, additional command. Not only one command is
available: 'scan'. If this parameter is assigned, the drone will scan the QR
code at the waypoint,

Dir and 'scan’ parameters can be enabled in the context menu of the waypoint by
right-clicking on the waypoint on the map.

For example: W07(2.25,-0.50,1.50,54,scan) - move to point X=2.25m, Y=-0.5m,
Z=1.5m, rotate to angle 54 degrees, scan QR code
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8. Troubleshooting
Here are presented typical problems that users may face:

1. In case of poor tracking, check that the map is built correctly. Before flying with the
drone, check the tracking by walking with the mobile beacon
2. DJI drones might overheat, so they can shut down automatically

Wl Drone control window

- UDP tyme sync loop: 0.058
- Drone battery temperature: unknown last= 53

- Drone battery voltage: unknown, Remained: unknown
- Landing status: UNKNOWN STATUS

3. The drone may appear active before shutting down but won’t respond to any
commands. This lasts 40 seconds, so no need to worry if this happens to you.

Please report any bugs to info@marvelmind.com.
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9. Contacts

For more information about the company, check About us

For additional support, please send your questions to info@marvelmind.com
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