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Monitoring Methods of Multiple Robots using Communication
for Human Interface System

Tsuyoshi SUZUKI, Kazutaka YOKOTA, Hajime ASAMA,
Hayato KAETSU and Isao ENDO

This paper first discusses cooperation between the human operator and the decentralized
autonomous robotic system. To realize cooperation, the operator must know condition of the mutli-
robot system. Therefore, monitoring methods which let the operator know system’s condition are
needed. Then strategies of communication between the human interface and agents are discussed.
We propose explicit and implicit communication strategies to monitor the system, and several
monitoring methods to implement them : time-based and event-based monitoring for the explicit
monitoring and eavesdropping messages for the implicit monitoring. We compare the monitoring
methcds in order to ascertain how much information the human operator can gather in each method
using simulation. Finally, the characteristics of each monitoring methods are analyzed.
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Table 1 Monitored Information

Per agent information System-wide information

- ID of the agent - Current status of
- Position of the agent communication
- Current status of the agent | Current status of all tasks
- Capability of the agent |- Cooperation groups
- Cooperation group, currently in effect

if the agent is currently |- Changes in environment

participating in one - Operator actions
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Table 2 Monitoring Methods using Communication

Communication Strategies Monitoring Methods

Bi-directional
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intervals.
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intervals.
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Implicit | Eavesdropping leavesdrops messages
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Table 3 Conditions of Simulation

Velocity of a robot v (m/sec) 0.2

The duration of one-way communication T (sec) | .18

The number of segment in the map (segments) 201

segment

segment

Fig.4 Simulation Environment
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