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Drones flying safely in public spaces

[ Integrate drones to the

mobility mix J \ [ Distributed drone tra ffic J

rules
\ [ Simulation }
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Bottom up approach
+

Self organization
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Project goal

Can drones fly in a busy area with a
clear mission but without hitting each
other?

This project is taking the first steps %éf
towards drones being able to fly over

busy public areas safely .

See how effectively we can use realistic
simulations and a selected toolset for
this purpose .
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Project approach

e Reinforcement Learning

e Deep Q-learning

ENVIRONMENT

action

>

T reward

observed state
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Technologies '@"

The
Construct

e The Construct: openai_ros

e ROS1/ROS2

JLX -
e Gazebo Classic outopiat GAZEBO
e PX4 SITL
:::ROS
00
e Blender oo
e PyCharm Community Edition
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Software setup

-

Gazebo Environment \

Robot Environment

~

Task Environment

J
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Software setup

[ PX4 SITL ] \

. 4 )
[ multi- drone ] \ Gazebo Environment

[ ROS1-ROS2 | R ‘\4

Robot Environment

[ box ] | N

[ ' ] / Task Environment
containers

J
[ scenarios ] /
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""" Learningand
overall simulation

Software setup T

(" N

| Gazebo Environment | \ /

Robot Environment ‘ :
\ N J

| Task Environment |

- %

Robot Environment

Task Environment

Learn Environment

ROBOT INSTANCE
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Project outcomes

e Scenarios and rules

o Positive results for simple scenarios

o Cooperation |

38 || |
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Project outcomes

e Benefits
o Working setup
o Learnt scenarios

o Opensource

e Difficulties
o Longertime to set up thanexpected
o Low simulationspeed

o Instability

Expected

Evaluateresults Project scoping
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Next steps

e Giving back

e Cloud based infrastructure

e Increase number of drones

e Drones with different
configurations

e More complex algorithms

e Variable realism

e More environments

Safe and effective

/ behavioral models

Complex test
environments

/ / \ \ Reliable operation

in public spaces

Advanced

algorithms \ T *
Complex
environments

SIMULATION ]

Collaborative
learning
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Thank you!
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Veronika Bojtar
Robotics Engineer
veronika @asimovo.com

Scan me!
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