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Advanced Agile Manufacturing System
using Multi-agent Robot with Simple Intelligence

Tokyo Institute of Technology O o Satoshi HOSHINO, Hiroya SEKI, and Yuji NAKA

Abstract— This paper addresses an advanced agile manufacturing system, which processes a large variety
of products. These products have their own task information, such as a target workplace, processing time,
and etc. Furthermore, the tasks are not given in advance. Consequently, system operating conditions vary
with the changes in given tasks from hour to hour. This system that includes such unsteady situations might
have a heavy workload in the system. Therefore, workload balancing is a challenge. For this issue, we focus
on multi-agent robot with simple intelligence in a manufacturing system. In this paper, we first describe
behavioral and cooperation mechanisms among robots. Thus, by sharing their information, robots are able
to react to such unsteady situations adequately. Then, we develop an advanced manufacturing system with
AGVs (Automated Guided Vehicles) and processing machines, which are operating as robots. Finally, the

effectiveness of the system is demonstrated based on the careful comparison and evaluation.

Key Words: Agile Manufacturing System, Multi-agent Robot, Workload Balancing, Cooperation.
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Fig.2 Information sharing among robots
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Table 1 Specifications of the operating robots
AGV

Max. traveling velocity  [m/s] 1.0

Max. cornering velocity [m/s] 0.32

Acceleration [m/s?] | 0.17
Processing robot

Max. traveling velocity — [m/s] 0.52

Acceleration [m/s?] | 0.019
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Table 2 Task generation chart with probability

Tasks Location | Location | Location | Location
1 2 3 4
1~50 0.5 0.5 0.5 0.5
51~100 0.1 1 0.1 0.1
101~150 0.1 0.1 1 0.1
151~200 0.1 0.1 0.1 1
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