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Hierarchical and Distributed Patrol Strategy for Robotic Swarms with
Continuous Connectivity Including Base Station
OKazuho KOBAYASHI (Yokohama National Univ.), Takehiro HIGUCHI (Yokohama National Univ.),
and Seiya UENO (Yokohama National Univ.)

Abstract: This paper proposes a hierarchical and distributed strategy for patrolling missions by robotic swarms, including a fixed base
station. One of the essential requirements for autonomous robotic swarms is predictability from human operators. As a clue to satisfy
this requirement in patrolling missions, the strategy employs a hierarchized algorithm to maintain continuous connectivity to the base
station by (i)global patrol and (ii)nearby patrol. Each robot chooses the location to patrol by one of the two algorithms, according to
the robot's role. The paper also introduces a performance metric for the base station's situational awareness, which may indicate the
swarm behaviors' predictability. The simulation study demonstrated the successful patrol behavior of the swarms with continuous
connectivity to the base station. Future studies will compare the proposed strategy to existing patrol strategies in terms of both metrics:

patrol performance and situational awareness.
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Fig. 1 A typical form of a swarm (B: Base station, R: Repeater,
L: Local leader, E: Explorer). The circles, triangles, and lines
show the robots, their orientation, and communication
connections, respectively.
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Fig. 2 Schematic diagram of the hierarchical algorithm for the
next patrol target selection. The solid black lines indicate
connections between the robots.
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Fig. 4 Disconnections and recoveries during the missions
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