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Overview
]

11 Five e-pucks need to search the arena ‘
and find randomly-distributed worksites @

01 They then carry virtual resource units
from worksites to the base until all
worksites are depleted

0 Do robot swarms where robots recruit
each other perform better?

0 How does noise in the GPS affect the
swarms?e




Semi-virtual environment bl‘&
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Qutcomes

]
In small noiseless oo
g 14
environments, the choice of a £z *
5; 10
foraging strategy does not 2 %%% % %
matter S j .Solltary 'Broadcaster
D=0.7m D=1.4m
7 When GPS noise is added, Without noise

robots may loose track of
foraging sites



Qutcomes

0 Recruitment near worksites
helps the swarm maintain
correct information about
worksite locations

01 Inherent sensory-motor noise
makes obstacle avoidance
harder in reality than in
simulation
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Experiment details

]
Number of robots 5
Arena size 2X1.5m
Base radius 0.4 m
Worksite radius 0.1 m
Number of worksites {1,3,12}
Min. worksite distance from base edge | {0.7,1.4} m
Total reward 48
Robot worksite sensor range 0.25m

Robot communication range 1.25 m




Semi-virtual environment: Positioning

1 Vicon tracking
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orientation
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0 Server sends X,Y
position to each
robot every 1/10
seconds




Semi-virtual environment: World state
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Semi-virtual environment: Recruitment
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Robot control algorithms: Solitary
- 000_0000__]

1 Robots start in the base
and scout for worksites

T When a robot finds a
worksite, it tries to load
resource from it

1 The robot delivers
resources to the base
until the worksite is
depleted or not found

y

“‘worksite found”

“atb

worksite location”
)

Scout E 4

Y

Go to
worksite

NS

elieved

- ‘packet not
./~ received”

>

Worksite
location

“worksite not
depleted”

A 4

Try to load
resource

™\ “packet
received”

Return
to base

T “‘worksite
depleted”

BDRML representation of the Solitary controller



Robot control algorithms: Broadcaster
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Foraging performance
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Foraging performance

0 As a result of noise, Solitary
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Relation to previous work

0 Similar results than in larger simulated
environments

1 Obstacle avoidance and dealing with
congestion are more difficult
in real world due to inherent

noise
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Find out more:

Designing Robot Swarms project:
https:/ /rebrand.ly /designingSwarms

The BDRML language
https:/ /rebrand.ly /bdrml

_ Lenka Pitonakova, Alan Winfield, Richard Crowder
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