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Mobile Robot Map Making using Ultrasonic Sensor Array

°Hee Rak Beom and Hyung Suck Cho
Dept. of Precision Engineering and Mechatronics, KAIST

ABSTRACT

This paper describes a method of producing maps of
an indoor environment with an autonomous mobile robot
equipped with sonar array. This method uses the certainty
grid suitable for accommodation of inaccurate sensor data
and real-time navigation. Each grid contains a certainty
value that indicates the measure of confidence that an
obstacle exists within the grid area. The scheduled firing
method is used to efiminate the crosstalk between ultrasonic
sensors. The effectiveness ot the method is veritied by a
{sen’es of experiments.
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Fig. 1 The block diagram of the ultrasonic range finder.

=

M >

27129 module® Y 10l ®E ups} o) A4
3 & YAHAI = transmit moduled WrAlEIE o)
ol receiver module, WA}3E ZZA7)E= gain
control module, Z12j31 ¢J2o}2] MAIE Medle] 1%
Al7]¥= switching module® FTA=e ) o2yt
moduleE& vlolAZ2 T2 A S A9e] PC/ATS o8l
Aol 9}, ERAFAR FE 27 AgE &4
AEd 28971 A Ed2FAZ 5E € "tz g
A el olzte] T B Ao AlLEE 2&u
gl AR 7% 0.26melA 10, Tm7HA ) el & AY
T A, 2Zut Ve Aol & AFeo 2N uA
7] $18te] ZE7)9) o] 58 AlTre} Wk Z7}AlFiol B
ok, =% 78 A A2l noise pick-up® WHAlDig
AR A= S WAF) 98] whalule] ARIE
Abgdct,  Tglstel AP e n Ay
threshold gtoll =93l =9 WAl o & Zleg
e 2,

EP2AFA

EFAFAME ¢ o2 kapton-filmez
e filmE X3 g4 F7 3l T2
diaphragm vacuume® geoj U}, FAIFL
diaphragme] 3% $ U=2 Fz9 Loy
backplate® =] Ati(4), ERAFAL AAL 4em
olvl ®AE 8go2 oig siY, 23 AE A=
150volte] DCulelejg ¥ 300volt peak-to-peake
e EW2FA ARz EAARANE
49 41kHz9 g9 & Wt}

Echo Signal
Z2F% 78RN A5 EAXAFA N

F 204, 23799 wslo) 0 e, Edx

g, ERAF A radiation=EAE

A El7] $1%to] EVXAFAE 2o 2 wano] 13

Hol vt ZpR et EHAFAe QAL Y 264
¥y o

m2ageg A} =
V2FA 2l FH&e hstel 2 6,8 waroz walms)
€0 & o WF ag) ERAFA JAlEE walnle) &

Transducer

Incident wave

rsinBsing,

Fig. 2 The piston type transducer.
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Fig. 3 Scanning area when 01= 9, 0°.
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Fig. 4 The crosstalk and the scheduled firing.
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Fig. 6 The mobile robot workspace for experiments.
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Fig. 7 The experimental results of certainty grid update,
v=0.05m/s.
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Fig. 8 The experimental results of certainty grid update,
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Fig. 9 The experimental results of certainty grid update,
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