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Design Method for Distributed Map Management Systems by Intelligent Data Carriers

Konishi Katsumi, Non-member (The University of Tokyo), Kurabayashi Daisuke, Non-member, Asama
Hajime, Member (The Institute of Physical and Chemical Research), Shin Seiichi, Member (The

University of Tokyo)

This paper focuses on navigation systems for autonomous robots by using distributed map management
systems, which are realized by putting “Intelligent Data Carrier (IDC)” in an environment. This paper pro-
vides the mathematical model describing the behavior of an autonomous robot based on a stochastic model
and proposes the evaluaiton method for an effect of layout of the IDCs. The IDCs arrangement problem is
formulated based on the mathematical model. This problem is combinatorial problem and difficult to solve.
In order to overcome combinatorial complexity, the relaxation problem is introduced. This paper provides
the design method for IDCs arrangement problem using the relaxed problem. A numerical example shows
an optimal arrangement of IDCs can be obtained by using the provided method.
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Fig.1. The overview of intelligent environment
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(b) A reader/writer

(a) IDCs
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Fig.2. The prototype of the IDC system

#1 Specifications of the IDC

Media Electromagnetic wave
Frequency 290, 310 [MHz]
Memory 32 Bytes
Modulation ON/OFF Keying
Data rate 1200 [bps]

Power Source
Size (tag)

(reader/writer)

a Li-ON battery (3.6V)
110 x 65 x 25 [mm)]
195x130x50 [mm]
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Fig.3. Schematic view of navigation system.
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Fig.4. An example of a working field.
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Fig.5. A working field devided into cells.
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Fig.6. A working field described by graph.
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on two junctions among (a)-(j).
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