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Positioning of a Leader Robot in a Leader—Follower Robot

Using Low—Cost Infrared(IR) Distance Sensors
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Abstract

A leader—follower robot system using low cost small mobile robots has been developed. Sine the developed mobile
robot is made of widely used low cost parts, it can be built easily and fastly. Characteristics of the developed sensor
array composed of seven low—cost infrared(IR) distance sensors has been investigated, and a positioning algorithm of the
reader robot is proposed. Through a series of experiments, it has been verified that the proposed algorithm can detect the

position of the reader robot well.
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Fig. 1. Configuration of the leader and follower robot.
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Table 1. Specification of the leader and follower robot.
MEZE 9l 2=zz8Ho| o AleF

i+ 1.

Height 140mm

Body Radius 96mm

Weight 0.52kg

Wpestion off lnfrared Height from bottom 116mm
(IR) sensor

Wheel Radius 35mm
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Table 3. Maximum outputs of S2~S6 along distance.
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4 1457 1540 1485 1518 1472
6 1022 1075 1101 1142 1061
8 792 825 866 899 831
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16 390 411 468 485 442
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Fig. 5. Calculating distance functions (in the case of S4).
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Table 4. Distance functions of the sensor S2~S6.
4. MM S2~S62| HelEM =

v

ar o =T
Sensor Distance function (dg)
S2 dy, = 1483z 07299 _ 3 wog
S3 dg = 3877z 995 —1.548
S4 dg, = 9158 0% —1.21
S5 dg, = 22423 7% — 4.186
S6 dg; = 36537 %30 —1.381

[note] x : output of the IR sensor
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Table 5. Result of positioning of the leader robot.
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