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LINUX ON DRONES IN 2008 22Xt
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autopiLot

LINUX ON DRONES IN 2012

IROS 2012, Friedrich Fraundorfer, Lionel Heng, Dominik Honegger,
Gim Hee Lee, Lorenz Meier, Petri Tanskanen, and Marc Pollefeys ‘ DFOﬂECOde EL.I e mza'rich



PX4 PROGRESS UPDATE 22Xt

 VTOL (Tiltrotor / Tallsitters / Quad Planes]
* Hardware support

* Dronekit - first steps

* MAVLInk based Simulationkit

* Building a complete stack:
— Simulation in 3D including cameras / flow
— High speed computer vision
— Obstacle avoidance
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HARDWARE SUPPORT 22Xt

Autopilot Hardware Operating Systems

* Linux (user space]
* QuRT (kernel]
* NuttX (kernel]

* (S X [user space]
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VTOL CONTROL

JAXH
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SNAPDRAGON ON OPEN SOURCE DRIVERS =2
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DRONEKIT SUPPORT

* Basic support in Dronekit upstream
(community-contributed)

* Mode setting, missions, arming
» Still work in progress (unpolished)

Try it:
http://dev.px4.io/dronekit-example.html
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IMULATIONKIT (MAVLINK API)
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Zoom mode: Manual FOV: 60.00°
FPS: 61 Init MAVLIink
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SIMULATIONKIT (MAVLINK API)

Firmware — mainapy

mainapp

[

pxh>

pxh>

pxh>

pxh> commander takeoff[Wrn] [Publisher.cc:140] Queue limit reache
printed only once.

[Wrn] [Publisher.cc:140] Queue limit reached for topic motor_:

ce.

[Wrn] [Publisher.cc:14@] Queue limit reached for topic motor_:
ce.

[Wrn] [Publisher.cc:14@] Queue limit reached for topic motor_:
ce.

[Wrn] [Publisher.cc:14@] Queue limit reached for topic gazebo/com
inted only once.

[Wrn] [Publisher.cc:140] Queue limit reached for topic imu, delet]

INFO home: 47.3977417, 8.5455942, 488.42
INFO TONE_SET_ALARM 6

pxh> WARN taking off!

INFO TAKEOFF DETECTED

INFO home: 47.3977417, 8.5455936, 488.46
INFO TONE_SET_ALARM @

commander land

pxh> WARN landing!

commander disarm

pxh> INFO TONE_SET_ALARM 4

INFO LANDING DETECTED

INFO TONE_SET_ALARM @

INFO [blackbox] stopped (@ drops)

WARN extended logging: OFF

WARN time: gps: @ seconds

WARN not logging

pxh>
pxh> commander takeoff]
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SIMULATIONKIT (MAVLINK API) 22Xt

Altitude-rel (m)

-0.2

Ground Speed (m/s)
0.1
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BUILDING A COMPLETE STACK? 22Xt

* Dronecode flight stack (PX4 / APM]
* Simulationkit

* High speed stereo

* AlT-Visual Inertial Odometry

* Local avoidance planner (VFH+ 3D)

* Global path planner (Octomap + graph]
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OPTICAL FLOW SIMULATION
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REALTIME VISION 22Xt

Pascal Gohl, Dominik Honegger, Sammy Omari, Markus Achtelik, Marc Pollefeys and

Roland Siegwart. Omnidirectional Visual Obstacle Detection using Embedded FPGA. ‘ D d E u Cormputer Vision m o
Proc. IEEE/RSJ Int. Conf. on Intelligent Robots and Systems (IROS), 2015 ronecode and Geometry Lab Ziirich



AVOIDANCE XE
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GLOBAL PLANNING
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