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Abstract

Recently, many researches for autonomous mobile system have been proposed, which can recognize surrounded
environment and navigate to destination without outside intervention. The basic sufficient condition for the autonomous
mobile system is to navigate to destination safely without accident. In this paper, we propose a path planning method
in  local region for safe navigation of autonomous system through evaluation of the road surface
distortion(damaged/deformed road, unpaved road, obstacle and etc.). We use laser distance sensor to get the
information on the road surface distortion and apply image binalization method to evaluate safe region in the detected
local region. We show the validity of the proposed method through the computer simulation based on the artificial
local road map.

Key Words : Autonomous robots, Laser distance sensor, Road surface detection, Safe navigation, Path planning

2 =RelAE dolA Mel ANE olgdle] Ag 33
3 glol 2w BAe AAgn wr  ALHe Y el e ARE AYE /HE A
28 deisiel AgdoR Agahe g T ADVIVE A0 BAWNS olg s A%

ks APE 7 QeH1-5]. o) g (Gl w29, MR B2 Gole 5) dH JEE g

B
)
N
md
lo |
il
2 9
o o o
=
lo,
~
==

A zelo] 3t Aot : o =3t
248 78 A]_#zg;on B3 4Mo} ol Aol whebA] Bzt 3 A5 AR g HedA AHgHE olxist Ve
HAE 24 HalA 22 AR AolE BelAM % #-gste] AP GAE Gk £ HGrhsl 99E& ke
& Has g 1] B 9519 23S 252497 3) 2 QM A ol 75 BEE AAETh APrHEe A
& Brbxu] 2o @3 APE Mol Yk Al GEa o) 39AZ A" DelolA W9l AME

el oo e Ad 2g e AlaHe] V|RA A} oj-g8to] nwe] HH FHsly, 2)A5H =W HRIE
e fsg Foll AbaLz} WPAERR] ek oFASHA ZE 7R Bl 2be F#8 Alage] &% 7hed $ e Otsud) 4%
ol53l= Aotk o]F 98] oJate] 7|ue M ¢lal » ARY S ol fste] FEsH, DHEE A& ddezE &
ot W] XAl 6-8], @o)A ek & AA 7uke] ol  FrE AP At MEE £MER vehid 19
g AA/890, 6-11] % olF wwe) Aee] Mg s 1

AM Az=Eli, 12, 131 5ol o3 A5typ &ubs] zas o

MR} 2008 48 1Y
etz X} 1 20084 8¥ 27
'Corresponding author

599



==Xl 2008, Vol. 18, No. 5

o 1= T A L B R
Fig. 1. Block diagram of the proposed method

A gk 7]‘?.391 E‘r 4L dole FAE AR dolEed 7]

2. = el HE H ot I "ot

2o Aol AHE BolA W

AMME A, aﬂom Wel A Ltﬂg i:?ﬂl/l o v
o] JEHE HE3) oA Bl A FA4 2 2A W
Ae 292 QE}.

I
Autanomous | Autonomous
system systern
& O

a8 2. Fa Aaue] Aol Wel AN T
Fig. 2. Laser distance sensor of autonomous system
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Fig. 6. An example of region partitioning
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Fig. 7. An example of value selection of partitioned
region
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Fig. 11. An example of path planning of autonomous
system
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(a)Road surface information A
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{b)Road surface information B
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Fig. 13. Road surface information used in simulation
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Fig. 14. The result of safe region evaluation
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Fig. 15. The result of path planning

27 15914 HE3A e 27 14eA 2o Y Y
& Uehi, 84 e Ag Y Aladlo] o]5E FRE
vrebdTh

a9 159 HF A2 A4 AFETE AbvIYel A9
2 7Y xE 4R ol A Bel tislx] shuhel kA
BEE st At FE Ag AT 4 ok

74 9l glol %A oIFARE BTl A

& %
o] QHHstA BHAld Tash= Rolt) o]& siA A

I% WAl A== 9 Bz 1A/ 53 2e A7)
#irs] zlgy OIE}

W =Ro A= olelgh Alal ok} § RP oz Ty =
Q N e HHe g4k olxEvHel Otsug &3}
q 9 GG AH JHg FEIY, Y o] JF
g o] B ARE s 71HE Aok I Hoay
& B3t At 71 A4S gt A% d7
AR A Alznde FAstm, AT A2 Aot 7
W& HEste], At 7y 8348 F9ss Aotk

[1] R. Siegwart and 1. R. Nourbakhsh, Introduction
to Autonomous Mobile Robots, MIT Press, 2004.

(21 AAel, ollzt, dwdl, “B2 2734y ol%
E2RES A dolA=x 79 e84 F¥A
¥ ANEAl2gEs] =72, Al49, 4F, pp.
396-401, 2004.

[3] P. K. Pal and A. Kar, "Mobile Robot Navigation
Using a Neural Net,” In Proc. IEEE Int. Conf.

on Robotics and Automation, pp. 1503-1508,
1995.

(4] FH9E&, =4, “FALRIYZHE o838 (%Y
2R Fg Aol IFHA % AL

=X, A15E, 43, pp. 451-456, 2005.
[51 ol@Al, A7, “mA BANA olEzyel F

603



[l

(6]

(7]

(8]

(9]

[10]

{111

[12]

(131

BHE A S A A

ol

f5| =&X| 2008, Vol. 18, No. 5

J

DeE #FHA E AEA2YGH =EA,
] 164, 3%, pp. 275-284, 2006.
W. S. Wijesoma, K. R. S. Kodagoda and A. P.
Balasuriya, “Laser and Vision Sensing for Road
Detection and Reconstruction,” In Proc. IEEE
5th Int. Conf Intelligent Transportation Systems,
pp. 248-253, 2002.
J. W. Lee, "A Machine Vision System for Lane
Departure Detection,” Computer Vision and
Image Understanding, vol. 86, no. 1, pp. 52-78,
2002.
M. Bertozzi, A. Broggi and A. Fascioli,
"Vision—based Intelligent Vehicles: State of the
Art and Perspectives,” Robot Automat System,
vol. 32, pp. 1-16, 2000.
Z. Xu, Y. Zhuang and H. Chen, "Obstacle
Detection and Road Following Using Laser
Scanner,” In Proc. the 6th World Congress on
Intelligent  Control and  Automation,  pp.
8630-8634, 2006.
C. Rasmussen, "Combining Laser Range, Color,
and Texture Cues for Autonomous Road
Following,” In Proc IEEE Int. Conf. on
Robotics and Automation, pp. 4320-4325, 2002.
L. Montano and J. R. Asensio, "Real-Time
Robot Navigation in Unstructured Environments
using a 3Dlaser Rangefinder,” In Proc
IEEE/RS] Int. Conf Intelligent Robots and
Systems, pp. 526-532, 1997.
Y. Sasada, M. Nakano, Y. Miyata, K. Sugiyama
and E. Shiba, "Development of the Road Surface
Condition Sensing System,” In Proc.
IEEE/IEE]/JSAI  Int. Conf. Intelligent
Transportation Systems, pp. 14-19, 1999.
M. Yamada, T. Oshima, K. Ueda, I. Horiba and
S. Yamamoto, "A study of the road surface
condition detection technique for deployment on
a vehicle,” JSAE, vol. 24, pp. 183-188, 2003.

604

X Kb A 74

A& X (Hye C. Jeong)

A18A 3% (2008 6¥3) Fx
E-mail : doldory@kotmi.rekr

MAMEH(Suk T. Seo)

A187@ 3% (20083 6¥3) F=
E-mail

. kenneth78@ynu.ac.kr

0| AsH{Sang H. Lee)

19934 : Fd ST 71743 8o F A
199543 : Gguistn oisty FUrASE
SHEEAAD
20013 ~2003 : & t|E 7)1 A
AR
199591 ~2000d : A F59 AENEE
20033 ~ 20063 : S o AA T A
A7l ed
20063 ~ @A - dFAAG V| Ed Bk A
B4R} 1 REITHA, AojA2d
E-mail : shlee@dria.or.kr
o[elZ(In K. Lee)

18 3& (20089 6¥ %) =
E-mail : iklee@ynu.ac.kr
H=8%(Soon H. Kwon)

A18A 335 (20083 6¥ %) T=
E-mail : shkwon@yu.ac.kr



