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Function Emergence in Multirobot Systems Utilizing Intelligent Data Carriers

Teruo Fujii*', Hajime Asama*?, Daisuke Kurabayashi*?,
Hayato Kaetsu** and Isao Endo**

This paper describes the use of the newly developed system named “Intelligent Data Carrier System: 1DC System™ to
execute several 1asks by a multirobot system in a so-called “emergent” manner. In order to realize the function emergence
in real systems, it is important to consider how to design and embed the system into a real form, rather than theoretical or
numerical researches on an emergent behavior itself. Based on the discussion on the design frameworks of an “emergent
system”, we try to implement the 1DC system along with an actual multirobot system which consists of omnidirectional
mobile robots equipped with folk lifts for handling of the IDC units. The applicability of the IDC system is demonstrated
through the experiments for two kinds of 1asks; 1) object transportation, and 2) patrolling. It can be concluded that the IDC
system is effectively used in the tasks appearing in the practical missions of multirobot systems which can be regarded as
one of the physical (real) systems that could realize “function emergence”.
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Table 1  Specifications of the IDC o
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Media Electromagnetic Wave )

Frequem_:y 90MHz é o0 Success No Reception

Modulation FM % 40

Data Rate 9600bps 5 20
v

Range Im 0 - - -

Intensity <10mW 0 25 50 75 100 125 150

Power SUpply DC35V Communication Distance (cm)

CPU 280 class Fig.4  Communication characteristics of the IDC

Memory 32 Kbyte

Fig.3 A prototype of the IDC
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Fig.6  Design of the IDC unit
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Fig.10  Experimental Results of Object Transportation
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