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Performance Metric for Base Station Situational Awareness in Robotic Swarm Patrolling
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This paper proposes a quantitative performance metric for patrolling missions by robotic swarms.
Real-world robotics applications require predictability from human operators at a base station to prevent
unexpected robotic behaviors and resultant harmful outputs. However, functions to ensure predictabil-
ity, such as frequent communication to the base station, may reduce mission performance. The proposed
performance metric quantifies the degree of situational awareness at the base station, which is strongly

related to predictability.

The metric visualizes the advantage of the functions for predictability en-

hancement and enables trade-off studies between mission performance and predictability from humans.
Simulated patrolling missions with two different patrol algorithms exemplified the usage of the proposed

metric.
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Fig.1: Conceptual image of patrol mission in grid map with
K = 64 (8 *8) grids by N = 5 robots including one
base station.
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Algorithm 1 update of assumption G, (t) [7]

1: for all i¥(t) € G, (t) do
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3: end for

4: if r,, have just arrived at a grid ¢’ then

5 {0, 6(0)} « {01}

6: end if

7: if connected to the base station then

8:  send all items in G, (¢) to the base station
9: end if

H
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for all items in G,,,(t — 1) sent from ry,, € A,(t —1)
do
11:  for all items in G, (t) do

12: iftﬁ(t—-n > t*(t) then

13: {in (0. th (O} « {if, (¢ = 1), th,(t = 1)}
14: end if

15:  end for

16: end for
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Fig.2: Schematic image of next patrol target selection by
robots under two different patrol algorithms
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Algorithm 2 Patrol strategy for robot:r,

1: if t ==1 or r, is connected to the BS then

2 00

3: else

4 ths b 41

5. end if

6: if t ==1 or r,, just arrived at its target g then

7. if t% < T% then

8: gl argnklax{ifl | g% € adjacent eight grids}

9: else !

10: for all g* € adjacent eight grids do

11: if g* is in the direction NOT farther to the
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12: j’geiﬁ*T’;s_i_a

13: else

14: gk ik

15: end if

16: end for

17: gl argnklax{jﬁ | g* € adjacent eight grids}

18:  end if !

19: end if
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Table 1: Simulation parameters
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Fig.3: Screenshot of a patrol simulation
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Fig.5: Mission performance in terms of Graph Idleness
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