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Real-time Localization of Mobile Robot Using Ultrasonic Sensor in
Structured Indoor Environment
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(Man-Hee Lee and Whang Cho)

Abstract : In order to increase the autonomous navigation capability of a mobile robot, it is very crucial to develop a method
for the robot to be able to recognize a priori known structured environmental characteristics. This paper proposes an ultrasonic
sensor based real-time method for recognizing a priori known structured indoor environmental characteristics like a wall and
corner. Unlike the methods reported in the literature the information obtained from the sensor can be processed in real-time by
extended Kalman filter to update estimations of the position and orientation of robot with respect to known environmental

characteristics.

Keywords : autonomous mobile robot, stereo ultrasonic sensor, extended Kalman filter, real-time localization

L A&

ZRo| AFAL R FHFA EAEL Q45 F
ARE SEE A7 9 0o AnE aEee
localization 7|&-2 2HR.o] 2§53 F#S AXs=H vl
T Fast "—ﬂ.%}*"* 37] W&ol kst AAS o)gste] F
AAE aHFoE AAERE Ve MEe v$ F238)
FHAEE QS AAE AHEAA, HgH AlA,

A, delA Fo)] AREEIAL o) ol F &4
L2F Aa vgo] A 2gu AAME AHEE T
o] EtalAl AFHI UrH1,2]

g Ay #43) Zo] ¥, ol ZAE Sa e
7188d B4 9iE2 3y @ HodsE 3349
o e 253 AAME ASTeEN 58 U4
T Ae WHECIB-6] AU BleAe & AR

o] 2EIAME ARESY] cross-talkE B3 F
NE FHE gopsls WS AREded 2EF99)
MR8 Ar] ARTHE 4& F A wEbA FE
= © Aol diolth [4lelMe & &

=) =7 AME 8em HFHOE H|X|F}H

Jobe BalE ARESte] WiARAY] FE W wgE RS

FuHEFS At Ged A= °‘iﬂé
o] AlA oA} oAISE TS R Yt [SlelME

3 AAE o]&ste] ¥, B0l BAE L& M}Xﬂﬁ‘r‘}

WHE ARBIEEE o W

2Ho] A&5Fo7 FAo|HA AMPRE B83)Y)

7} B7Fedte] A84do] Eelxithka & 4= vk 3k [6]

AMe F A9 LT FFAVE AMESY] dAlAIgL B

-

]
s

By

H 4 Db

N T
oE Y P
tr & do

LT

—{o

=2

;v 0 do o o 3 ek o
1
p

d
il
o
>,
pasa
fr

* Q) A A Corresponding  Author)

=8 02005 7.5, AHEA 2005, 10. 27.
ol¥rs), 3} LISt AR AT
(tely2k(@korea.convrobot@daisy.kw.ac.kr)

o A 20 gRE ol P Ackssc
FolA] o] P2 w2} de] 1719 $41719 27
N8 $A71E FHoE BAHoE WAY 26

fodo > ol
fio & H« ¥ rie

o A FERE ARSI ol ol&dld HW, KFo

A7t A 2 S ST F e E‘I’_ﬂ%
sttt

£ =S 239 A A2=EE o83ty 3 Ao
F7HAQ AAE FERA] &l 2 dRE ZHEHL
F59 AATES o] g3t dAIZtew 2R -?4?1 Uy
& 348 & & e £8%2 localization 7)&S At
tH9l. ol71A AAIzE l%olﬂ w3t Xﬂﬂr’ﬁ‘:«] SIS

TR 23 Fa AZE AYFOIH, 289 A4 U
ol Sgekn RS Al 2ol St AckE
B3 Jay} ¢lo] 439 88 wblEiA] 21 on the
flys #go] 7bedt 7l ovditt

Are 283 A2we 3 Al 271 F Ao 4
7] Aol Ax|3te] whAbAle] Bk F 7HA 7188 o]
HE 4Edws P8 2% s waAg $417)
kel S sAElol ) shie AR DEES AR
o] Aujd Wgelth. 2Re HNIL B3] o] F
B o] 917 2 ol el W e wEols} ¢
£ 37 535 m—w@_@a Tow 27 Wl 4

o

BE olgahe %—éw mae o1%zm
B e Tt go] T4s0] giek 22914 W,
Fol, BA2] ol tia 2HHe E£SIN WAL 2l
Y3 SUE olFLkel $EA ol A 2
S, 48] o5 ol8F AF FPL

Rl nJ[o b




Journal of Control, Automation and Systems Engineering Vol. 11, No. 12, December 2005 1069

3, SElM e AlZte 250 A2ES o]83 47 Fy
& A, viRte g 6doN AR EEITh

I AERIQR =S aHAl HiAl n@i2]

1. ﬁEﬂE-HO xg_u_l.k"A-I I:l:h:l:{ I:I|-A|, E_Eil

Z57 AAE o83l BAl9te] AYE SAHse W
< 2597F BA BH8 HEole e AL &3 HEA
ZH(Time of Flight, TOF) .8 AF ALrel= wgolth
b 283 A9 thgol wakzd BAgshal og wzkA,
WAL RIZEY & 289t AAME ARgShe $AHes
aHF & FASOIHS]. ¥ =RAME o)eld 289
Axe] S Az AT BAE FES R 2vte] A
WAL B8 AFFoz o848 4 EE 2L 2
3 A FZ2E Akt ok

B =R A A Al2Ee T8 164 HoxE
Hie} ol o] T Aol $A7] Ry # Ry Alolo]l $417] T
7 wiA & 2EEe R ol glov Halvjeh A7)
Atole] Azle s olth

FAZ TAM |95 $A8 27 R 3 R, & &
A" Al Az r g oo, $A7] To} ¥xo] g
A d, AX ZgS g digh AUy weke 02
4 Atk 29 194

OIl

r =1y, +r, = TB+BR =T B+ BR, @
Ty =Ty +1yy = TA+ AR,= T A+ AR, @

FH ATRT', ATR,T AA r, rSs X@IA e}
2k

7= (r, +7,)? =s?+4d* +4sd + sinf 3)

1y = (1ry; +799 )2 = s> +4d” — 4sd » sinf @)

G BDEFE F2719 Bl HPAT dob AN BE

=

o Wuel The AulE W 0= Thew o] 72t ol
4 3l

T 1L 2 YL 2SS B thak Akl

Fig. 1. Specular reflection of stereo ultrasonic sensor on a wall.
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