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Abstract

Using only laser range finder to detect the obstacles in an environment that contains transparent obstacles can not guarantee
autonomous mobile robot from collision problem. To solve this problem, a mobile robot using laser range finder must be
used additional sensor device such as sonar sensor that can detect the transparent obstacle. In this paper, a method is ad-
dressed to deal with the problem to detect the transparent obstacles within environment only by using laser range finder for
mobile robot. In case the recognized transparent obstacle, the proposed algorithm is to localize the transparent obstacle to
extract and process the reflected noise. This algorithm ensures autonomous of mobile robot only using laser range finder.
The effectiveness of the proposed algorithm is evaluated by the real mobile robot and real laser range finder experiments
with three case studies.

Key Words : Transparent Obstacle, Laser Range Finder, Mobile Robot

1. M 2 of EAlsh= FolEEe] X HARE GgatA dA st

i, 2, 3, 111 o] & A3l ol& 2EE 253 AA[4, 5],

o]% 3ol g FaAL A U] ZAEE PR Bl AALG, 7], #lel A ARl SA71EI1A =AY,
o] ZERREH AFR9of a1, o]2 YeirE 34 U Laser Range Finder)[8, 9, 10]¢} 22 Z+& AAMES F%
slil, o]& B3l ol ZHo] FHo| EAlste FelEEel

g XE 20134 9 1

AMAHTAE)LRE 20134 10 12¢

AM2H UK - 20143 48 9

t Corresponding author

= d7es 20130 dR (U |sF)e MA2=2 AT MAHHAMTHSHLING SMAILD st 7]
ZATAIE(2010-0025247)2] sSX| @22 e E 2ty ch 74| X|ofl ZAI=EZ Lt

This work was partially supported by Basic Science Research Program (2010-0025247) and the fostering project of LINC through the
National Research Foundation of Korea (NRF) funded by the Ministry of Education, Science and Technology (MEST).

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License

(http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

11



Journal of Korean Institute of Intelligent Systems, Vol. 24, No. 2, April 2014

SR g s =
9% 87 2 Fojzel Yo, 2 AN 54 S we ¥
F94S g WEFD Q7] A A A0S 59
ohE Q4o it BN welstolof Tk

o | Fue] EASGE FoBS AN & Y%

E 5= AXE F el delA A" A9 A
tre] Aol A E o gate] g te] Agl W wl7te
A% 4 AR dFe AKA A0 47 dolAe)
. Asfe] e A2 54 Aol v
= < 73 QUH8, 9, 10]. =3 o)A Ae
2717} A]—%é}L gol A= 9 A st P 4A
13 9lo] the A2 24 xSl wls) e 4
A ARE AT FA, v HFo R Qe 4YE
% PR AT§0R ol ALgH L JTHS, 9, 10

[t

AR dlolA AT 24718 4PE olF 2o A4
Mo el Fahe ohe ol dolA Adl 24717
Agets dolde] B4 A4 frels 2o T RS 4
Sel Q4@ - glths @o] EAlsha o) ol
[12]. olef@ o] 4 A 2471 BAHOR Qsto] dlo]

A Ad EA/NE ol FIke o)F 2BOR dolT ¥
Aefsol w3 BAoIA bdstn 4T 4% FUL B
= BAAe] BT ] g Rk of
g BARE 7% A% pEEEe] A9 ddEeo] 24
2 f) Ei FY Eehad 2o wY golel Ag nF
she 4RolA] B BAAD k. o] Qste] o
A7\ A o5 ZRe B4 el &
At T FATS Ax3] A FAAL AN e
Al BasH HE ol FH PR A e,
Wb B =R delq A FR7wS AHgshe
o myow sl B vl EAGE FH B
N g5 JES T Y golE Q4 dnelFe Al

2. glolX HEl £F7(e &Y o= A

dolA Al FA7IE ol&ste] £ Foles s
= 73T, ¥ 13 22 dde] sl A X]'OHE
< =5 Folea 2l dolAE Ao oA whARA]
714 Fekal S3 g 2, Al A4S AT A Qﬁ‘r
o= oA el FA47IR sl AR EAsh= 71
Follee A8 A AR S HHE olF =
Fo A AleetA ok

\ Glass

Other Obstacle
Laser Range Finder
Zhofl ol 2| 2o|H 2Qlx| melr e
HEAL A
Fig. 1. Reflection effects of laser range finder when
a transparent obstacle exists
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Fig. 2. Reﬂected noise for transparent
obstacle from laser range finder
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IF Py(t) = Pyt—1) THEN
Calculate the robot cell cell,(t) which includes the
robot position Px(t) in the grid map

FOR each d,(t)
IF d,(t) € [D

min? ma T

] THEN

Calculate the cell

cell,(t):=f(d,(t),0,, Pgt),0,(t)) which was
pointed by n-th sensor data d,(t) in the grid

map

DCﬂfap(cell"(t)) +=1

Make a set L whose elements are the cells
on the virtual line segment between cellg(t)

and cell,(t) excluding cellx(t) and cell, (t)

LOOP
Find the nearest cell cell;; in L from the
robot cell cell ()
DCMap(cell;,) —= 1
Find the next nearest cell cell;, in L
from cell 4(t)
celly = celly,
END LOOP
END IF
END FOR
END IF
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Fig 3. Proposed algorithm to detect the surface of
transparent obstacle
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Fig. 4. Experimental environment
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(b) Map building result
with glass

(a) Map building result
without glass
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Fig. 5. Experimental results following with the straight
glass wall
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Fig. 6. Experimental results following with the straight
glass wall including a static obstacle on the top middle
side
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Fig. 7. Experimental results following the right-angle
glass wall
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