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One approach in swarm robotics (SR) is homogeneous system which is embedded with
sensing, computing, mobile and communication components. This is identified with mobile

Connectivity of Swarm Robot Networks for Communication Range and the Number of Robots
wireless sensor networks (WSNs). For some SR tasks, robots need to collect information from
the environment and share their data with each other. Due to the multi-hop transmission
of WSNSs, robots in such networks can communicate with each other via intermediate relay
robots. Therefore, it is important to take connectivity of the network into account. This
study investigates communication range and the number of robots required for a SR network
to achieve connectivity by using percolation theory.
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Fig.2 Illustration of the bonding criteria for two-dimen-

sional ramdom-lattice site problem
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(B: base station, T:
: robot)
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Fig.1 Target detection using SR

target, solid lines: ad hoc network, e
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Fig.3 Experimental setup for two-dimensional ram-
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Fig.5 Effect of the size of the robot on the percolating sample fraction

0
0

200 400 600

Time Step

(a) R=0.6,Ns =20

800 1000

s

gf :zt

3ot

N

i | i
200 400 600 800 1000

Time Step
(b) R=10.2,Ns =20

200 400 600

Time Step

(c) R=0.3,N, =50

800 1000

Fig.6 Connectivity for each time step
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