IN-PREP

Airborne Sensor Data

Gunnar Schwoch, Fabian Morscheck

German Aerospace Center (DLR)

Th|s prOJect has"recelved fundlng from the European Union’s Horizon 2020 research and innovation

programme under grant agreement No 740627.

e

. Mt



Connectivity

‘According to system architecture

F35

(Simulated Sensor Data)

{Graund Cantrol
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Camera
{Live Sensar Data)

o InTTX1: Usage of simulated drone and F3S as
sensor data provider

Mission area
Altitude
Requested sensors
Camera configuration

- Demos will be with “real” drone and camera Images or video
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Workflow

o

- Decides which area to investigate
Planner

- Sends mission request to remote pilot

o Checks request

U-Fly - Modifies route
Remote pilot P Iculates flight path

- - e a

. re-calculates flight p 35

Enables mission

Monitors flight execution

> sﬁi
Flight status Drone Sensor data (real or sim.) G
# Sensor data (real or sim.) (real or sim.)
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Workflow in TTX1

- Decides which area to investigate

- Sends mission request to remote pilot

@ - Checks request
U-Fly - Modifies route
Remote pilot )
- Pre-calculates flight path
A F3S

Enables mission

Monitors flight execution

> sﬁi
Flight status Drone Sensor data (sim.)
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Workflow in TTX1

Export to partners

F3S

U-Fly

CRIMSON

Sensor data (sim.)
File transfer

Flight status
UDP

c2

Position
Latitude, Longitude, Altitude

Attitude
Yaw, Pitch, Roll
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Step 1: Flight planning in U-Fly

Flightplan

Departure  EMEIIy

Destination EiigsIsa

CruiseAlt  BRIJISON Cruise Spd

Name Latitude Longitude Spd

> <%xml version='1.0' encoding='utf-8'72>
o+ : - <kml smlns='http://www.opengis.net/lml/2.2'>

o ”'d -:——'—1
r 'llllllll[

<Document>
<8tyle id='path'>
<LineStyle>
<color>££00aad0</color>
<width>3.1</width>
</Linestyle>
! . <PolyStyle>
WP9 - - & <color>6600aa00</color>
. </PolyStyle>
</8tyle>
<style id='path0'>
<LineStyle>
In ut <color>££00aa00</color>
p <width>3.1</widthy

</Linestyle>

Manual flight planning

</PolyStyle>
</Style>

Prepared KML file/waypoint list from file server

<key>normal</key>

Mission request via network (UDP) e

<Pair>
<key>highlight</key>
<styleUrl>#path0</stylsUrl>
</Pair>
</8tyleMap>

<Placemark>
utpu .

<styleUrl>#pathl</styleUrl>

KML file flight plan (see right)

<tessellaterl</tessellate>
o o <altitudeModerrelativeToGround</altitudeModes
° la]-‘ <coordinates>12.7283,42.7336,0 12.7285,42.7332,50 12.7305,42.7336,50 12.7300,42.7337,
(Future releases. dlrect e beddlng) 12.7257,42.7328,50 12.7258,42.7321,50 12.7283,42.7336,0 </coordinates>
</LineString>
</Placemark>

</Document>
</kml>
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Step 2: Copter flight management system (CFMS)

<Z?xml version='1l.0' encoding='UTF-8'2>

|—|<kml xmln5='http://www.opengis.net/kml/2.2'>

<Document>
<name>0CTO</name>

<Placemark>

<name>0CT0O</nams>

<type>0OCTO</type>

<LineString>

<extrude>l</extruds>

Bildaufnahmedatum: 4/25/2018 42°44!05.48" N 12°43'39419} <tessellate>0</tessellate>
<width>4</width>
<altitudeMode>relativeToGround</altitudeMode>

Input = <coordinates>

12.72830000000000,42.73360000000000,0.000000<?AtTime
KM L f'l f U Fl 12.72830000000000,42.73360000000000,0.100000<?AtTime

Hne rom - y 12.72830000000000,42.73360000000000,0.200000<22tTims
12.72830000000000,42.73360000000000,0.300000<?AtTime

( Futu re re l ea S es : d ire Ct e m b e d d i n g) 12.72830000000000,42.73360000000000,0.400000<7AtTime

12.72830000000000,42.73360000000000,0.500000<22tTim=

.0o00000
.100000
.200000
.300000
-400000
.500000
- 600000

"

?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
2?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
0.000000 2>
?Bank 0.000000 2>
2?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
2?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
?Bank 0.000000 2>
2?Bank 0.000000 2>

[T R )

]

i}
o}
[}
o}
o}
o}
12.72830000000000,42.73360000000000,0.600000<?2tTime O
12.72830000000000,42.73360000000000,0.700000<?2tTime 0.700000
12.72830000000000,42.73360000000000,0.800000<?2tTim=s 0.800000
12.?2830040000000,42.?3360000000000,0.900000<?AtTime 0.500000
1
1
1
1
1
1
1
1

"

na

12.72830000000000,42.73360000000000,1.000000<?AtTime 1.000000

12.72830000000000,42.73360000000000,1.100000<?AtTime 1.100000

output 12.72830000000000,42.73360000000000,1.200000<?A+Time 1.200000

12.72830000000000,42.73360000000000,1.300000<?AcTime 1.200000

KMLf'l t H t H ht 12.72830000000000,42.73360000000000,1.400000<?AtTime 1.400000

Ie ra]ec Ory See rlg 12.72830000000000,42.73360000000000,1.500000<?A+Time 1.500000

12.72830000000000,42.73360000000000,1.600000<?A+Time 1.£00000
12.72830000000000,42.73360000000000,1.700000<?AtTine
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Step 3: Sensor data simulation

-
#  Sensor0_osgWindow

Lidar Optical

Input
KML file trajectory from CFMS (replayed)

Output
Optical/radar/lidar sensor data via
* File (shared folder)

‘#7  Network @
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Step 4: Monitoring in U-Fly and F35

© start repording
B Enable recording hotkey Enable sound notification

Hotkey. 8 crrl+ shift + Alt + super+ R

Preview

frame rates).

Start preview

3 Cancel recording

© a X patapootvsio Oct2 I Taxisim : taxisim — Kon. SceneGraph.h 1772}

_gu—Dolphin (@ My Drive - Google Drive.

]
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Thank you for
your attention

Any questions?

_________________________________________________________________________________

Gunnar Schwoch'

Fabian Morscheck
German Aerospace Center (DLR)

>AGunnar.Schwoch@dlr.de
7449 531295-2582 |

><dFabian.Morscheck@dlr.de
449 5312952543 |
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