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Context - Bedrijf

e Ericsson
e 5G Hub
e Demo’ s




Context - Probleem

* 5G antenne inspecteren
* Oxidatie
 Swapped feeders
* Line of Sight

* Inspecteren na
monitoren

* Demo mogelijkheden 5G
 BVLOS (Beyond Visual Line of
Sight)
e Onderdelen drone

 Voorafgaand aan project
besteld




Context - Hoofdvraag

* Hoe kRan een drone ontwikReld worden die met 5G
aangestuurd kRan worden om zo op afstand autonoom
inspecties uit te voeren?

* Hoe kunnen de Raspberry Pi flight computer en PixHawk 4 Mini
flight controller gebruikt worden om de drone te laten vliegen?

* Waar zit de intelligentie van de drone die de onderdelen samen
laat werken?

* Hoe kan de drone op afstand via 5G bestuurd worden?

* Welke 5G-technologieén zijn nodig om de drone succesvol
inspecties uit te laten voeren?
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Flight controller

* Doel - drone laten vliegen

* Autopilot software
 ArduPilot
* PX4

« ROS (Robot Operating System)

e ArduPilot
« MAVROS (ROS 1)

* PX4

 MAVROS (ROS 1)

« PX4 ROS 2 Bridge
» XRCE-DDS
* Beta v1.14

o

utopiLot




Topics don’t have to only be point-to-point communication; it
can be one-to-many, many-to-one, or many-to-many.




Flight computer

* Doel - Aansturen flight controller
* Uitlezen sensoren
e Verbinding API
* Raspberry Pi 4B+
. 2GB -> 8GB UbUﬂtU
* 0S
 Ubuntu Linux
« ROS 1
« ROS 2 .
 Raspberry Pi OS Raspberry Pl OS
* ROS 1

e ROS 2 met Docker



Verbinding ftlight computer -
flight controller

* PX4 ROS 2 Bridge

* Veel problemen

* Bouwen packages, hardware dependencies

(Processing: pxd_ros_com] [2h 25min 36.7s] [2/3 complete] [px4_ros_com:build 4% - 2h 24min 22.0s]
[Processing: pxd_ros_com] [2h 3imin 42.6s] [2/3 complete] [pxd_ros_com:build 4% - 2h 30min 27.8s]

[Processing: pxd_ros_com] [2h 42min 26.1s] [2/73 complete] [px4_ros_com:build 4% - 2h 4imin 11.3s]
[Processing: pxd_ros_com] [2h 4Bmin 38.3s] [2/3 complete] [px4_ros_com:build 4% - 2h 47min 23.5s]
[Processing: px4_ros_com]

[Processing: pxd4_ros_com] [2h S4min 29.3s] [2/3 complete] [ox4 _ros_com:build 4% - 2h 53min 14.6s]
[Processing: px4_ros_com]

2h 59min 48.9s] [2/3 complete] [px4_ros_com:build 4% - 2h S8min 34.2s]

Benja

Beniamino Pozzan
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dronefenable_failsafe

—

failsafe

<<Interface==>
drone/failsafe

drone/control_relais

relais_control

<=<Interface==>

<> drone/

ol_mode

- A

<=<Interface=>
drone/arm_status

display

subscribes to

publishes on

<=<Interface==>
drone/status

publishe

object_detection

LY
<=<Interface=>
e -

LY LY
<=<Interface==>

drone/object_d

. -

<=<Interface==>

drone/route_status

supscribes to

drgne_status

publishes an » subscripes to

hYa

9

pxd4_conrjectio

subscribes tn)( publishes on

7 )
Ipscribes to

drone/fset_attitude

[dronefset_trajectory

f subscribes to

drone_controls

subscribes to

drone/move_to_position

)(subscribas to

[dronefset_attitude

subscribes t

drone/set_vehicle_control

drone/disarm

drone/arm

dronefset_trajectory

iron!servc!s

All ROS2 topics are
defined as pink
interfaces

/drone/move_to

routing| publishes on

drone/follow_route

api_communication

/droneffollow_route

<=<Interface=>
drone/position

hYa

“Subscribe]

beacons_positionin|

publishes on

fdronefready

/dronefenable_failsafe

subscribg

drone/picture




Aansturing
Pre flight failure with Optical Flow on Ground #2099

. q
NJ I@pERY AlexKlimaj opened this issue on Jan 14

* Se
. DronecodeBot commented last month
° o F :

A

.

This Preﬂight Fail: velocfty estimate‘error
1S 1

fe"“’j The vehicle has failed a pre-arm'check. In M

order to arm the vehicle, resolve the
failure.

-

* GPS binnen™ ™ 17 G W
 Optical flow B,
* MarvelMind SuperBeacon

- e
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5G Drone API

Camera view: Not connected

Not connected to drone

Connect

Controls

Turn left || Turn right | | Up | | Down || Forward || Backward || Left | | Right | | Land | I3uGELE EUTE RS G4

Take picture
Arm/Disarm

| ' ' ' 5G Drone API p 4 |

Last picture:

Drone status

Battery percentage
CPU load

Current speed
Current position

Height

Failsafe not activated
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Demo

* API
* Vliegen drone (video)
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Aanbevelingen

Load average: 9.31 7.46 4.90

Tasks: 64, 165 thr; 4 running
Uptime: 02:28:00

* Flight computer met sterkere processor

3D printen onderdelen

* Mount camera, mount flight computer en modem, pootje

* Uitbreiden autonoom vliegen
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Reflectie

* Heel veel geleerd
* Vanat 0O naar een vliegende drone

* Werkend product waar Ericsson verder mee kan
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