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Evaluation of Efficiency of Distributed Map Management by Intelliget Data Carriers!

Daisuke KURABAYASHI®, Katsumi KonNisHI*® and Hajime ASAMA®

In this paper, we propose a quantitative evaluation algorithm of task execution by autonomous mobile robots. -
We have developed a device called “Intelligent Data Carrier (IDC)" which enables local communication and data
storage in an environment. Based on simple Malkov model, we propose a function to evaluate effect of layout of
the IDCs which provide local map information to autonomous mobile robots. The proposed algorithm arranges
a map of environment in which robots works to express robot motions driven by local map information. We
realize actual experimetal system of autonomous mobile robot by the IDC system. We verify effectiveness of the

proposed algorithm by simulations and experiments.
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Fig.1 The overview of local communication by the 1DC
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Fig.4 Comparison of proposed method and simulations
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Table 1 Specifications of the IDC

Media Electromagnetic wave
Frequency 300, 320 [MHz]
Memory 32 Bytes
Modulation ON/OFF Key
Data rate 1200 [bps]
Power Source | LION battery (3.6V
Size (tag) 110 x 65 x 25 [mm)]
(reader/writer) | 195x130x50 [mm]
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Fig.6 The autonomous omni-directional robot

Table 2 Spec of the autonoomus mobile robot

| Robot size 0.42W, 0.42D, 0.70H [m]
CPU Intel MMX Pentium 200MHz
Sensor 8 IR sensors, a gyro
Sensing range (IR) 0.3[m]
Running speed 0.04[m/s]
Batteries 12V 5Ah x 4 4‘
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