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Challenge: manage a complex environment CF#1

FLEET

DEVELOPMENT ROBOT HARDWARE /

SOFTWARE FRAMEWORK
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processing sense
Deployment
docker C’
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CyberFactory#1

All our robots are simulated

Simulation is a priority in the
development of our products

Simulation and design are
executed in parallel with design

The virtual replica allows
faster development, bug fix,
and time-to-market

Simulated is based on open
source tools to which we
contribute

Simulations until CF#1
project were uni-robot

FACTORY NO.1
ot a0
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CF#1 N/

Simulation Is transparent

How does it work?
Exactly the same interface is used both for the simulation and the real HW

How is it implemented?

Same interface Simulation

RobotHW

base_controller |

arm_controller

foo_controller

---------------------

Physical robot
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Previous status: uni-robot simulation CF#1__ =R/l

What is simulated?

Physics (forces, masses, collisions)
Sensors (cameras, odometry, depth)
Motion planning and navigation




CyberFactory#1 FAcmnma.:1 }}

Challenge: one-robot to multi-robot CF#1

How is modelled the multi-robot?

® Strategy for the navigation
IS based on Voronoi graphs

* Grid map
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Challenge: one robot to multi robot Hza i 77

Synthetical scenarios containing

Simplified cobot model
for large number of robots

Long and narrow corridors

Large amount of robots coexistence

Continuous integration development
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Challenge: one-robot to multi-robot Hza i °

Simulation tools combined to check different criteria:
Navigation or coordination

multi_pmb2.rviz* - RViz

al L2 JERSEA

Navigation

v

Fleet
coordination
strategies

<

RC! Yet Another REST ¢ x
C  ® YetAnother REST Client | chrome-extension;//ehafadccdcdedbhcbddihehiodgeddpl/index.html

v1.1.5
/Q/YARC! Main  Favorites@~  History  About  Help

Request Settings v

URL:

* | http://localhost/topic/delivery_task POST ~

Payload:
{
"pickup_station" : "green"”,
"delivery_station” : "red"

}

(O Time
ROS Time: [3152.35 | ROS Elapsed: |567.25 Wall Time: [1618921017.07 | Wall Elapsed: \8}8.84 | Experimental

9 fps

|| Reset
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Multi-robot, realistic scenario and sensor Hiil

Factory of the future integration
fleet and realistic simulation

~ gazebo ~ Wed 10:06

Gazebo
Firefox Web Browser _ Window X

World nsert Layers . : I. ‘ . |. . f/ | B | |=v n | B

Scene

Spherical Coordinates
Physics

Atmosphere

Wind

3 o, D, = A

» Models — K a9
P Lights =N \‘ N \
g : \\ <
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Multi-robot, realistic scenario and sensor Hil

Factory of the future integration
fleet and realistic simulation (video low resolution)

Activities % Gazebo ~

x

Gazebo

1 LA IERSEA |k O &

Property

Link to the video: https://www.cyberfactory-1.org/wp-content/uploads/2021/11/Presentation ESM PAL video.mp4



https://www.cyberfactory-1.org/wp-content/uploads/2021/11/Presentation_ESM_PAL_video.mp4
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Thank you

sergi.garcia@pal-robotics.com

Questions




