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Target Surfaces using Two Pairs of Ultrasonic Sensors

. Ultrasonic sensors have been widely used to recognize the working environment for a mobile robot.

However, their intrinsic problems, such as specular reflection, wide beam angle, and slow propagation velocity,
require an excessive number of sensors to be integrated for achieving the sensing goal. This paper proposes a
new measurement scheme which uses only two sets of ultrasonic sensors to determine the location and the type
of a target surface. By measuring the time difference between the returned signals from the target surface, which

are generated by two transmitters with 1 ms difference,
target surface. Since the proposed

it classifies the type and determines the size of the
sensor system uses only two sets of ultrasonic sensors to recognize and

localize the target surface, it significantly simplifies the sensing system and reduces the signal processing time so

that the working environment can be recognized in real time.

Keywords :

L M2

ojF 2R S8Eort B mW 2R oF
e FH A4S Ao E Bdyde d7vt 2
JP=HD ok FA FAH i PR FIE 93
OFE AX7E olgHI oy 28 AXe ST
o ¥t Al=gle] Fgo] dwsh 7hge] Attt
= 59 BAH "Wl 53] ®eol AHE: ok 2y
=59 AMe 19 FHe dlsie EAEE /AL
AjA AA g ALgstel B Aol Yok 253 A
5o ALY, 5~30%) ol2e W& A%, W=
343m/se] AAHETL o2 EAS &8t

o2 EAFES HFde WY EA BE =EE

P

It

o] BFAe AXE AMEstE WHE AHESC V&Y
=RES 257 A F9 B E specular B7olg}
713E A AL BAE siEs ) S8 F e Al
ME ol&3ld Ex9 74\“49} e A ¢ de
gutAQl B wigrg T3 gich A7 Wik B4
o BRE s iy Eﬂ"ﬂ’ﬁ Aolg RS gl
£, BEAE BRE A8 44, Jdze =7, A5 #
3 ZAtskete #ddle o O d WYE ol&3tn
Ak

Kleeman 5112 3lu}e] A5 T /e FAR=Z
49 dE AX F AE o8 F W #EHo
dolzl Al FRE Atk EA9 EFRe A HA
A8 ""‘]Z}J—’r T B8R A £AZE AE o] 83
AZ E578 Aok ada £A% Ase] AEE AIZES
a7 T]EH FA% Az Ay £4E 53 Ar)ERE
FACF)E o183tk AB=x S22 T $A4%9}

ot ¥ fu

HEYAF 1998, 4. 14, FHSE © 1998, 8. 7.
$9FE, FAF - AU AxF et

ultrasonic sensor, localization, classification, virtual image

FARE FI FFo 747 FAFE Fof A FARE
Eolee M9 A Fr2HY 78HA 54& o
3 @A FA(cormnen)S EF38H7] s A Az

A7) ARE o] 8T

Sabatini S[5]& H] 7Nl %:"1 —’r‘- ARZ Zh

’—‘}*174 ﬂﬂ%i% ot ”é‘?'i, %

(edge)& 9%l A& &, B 4

=1 37]—% °4§91 HPX]—‘E—.% v"rf?}%i &% R, 28l
g

sk FsEE He 9 ’ﬁl/‘i% ’\}%?ﬂcﬂ AEYe] A
T den AgFyre 7185
1 Exe AXAF € 2RI 2
U 9] =52 AF" vk} 2ol 259 AA9 F7
Fo o =¥ B0z Q) g W o] MEHS
2 o8] AA processingd|A 7 A|7HE Sulgct AE
Z F2]e 3 e HEHoz EAY AFY B B
FE WA e FaReA FAEH HAEERE
Al ARE ol&Foy EAZ EF3] i 2159
7] HARE B43= ‘“’tﬁ— —A?{EE}.
Al&Ele 3 e A

‘?_

d ¥ 459 A] i}—g— S8 A9 A
8 e WHE AN T SaRaN zwr
5 2



748

253 BYe] 71 9IAY A EHY texture

2857} B0 HiAl
A4 Wol AL wElE ANoE N 4
et dutEez I e o&% A FF
vte] BIYAIZHTOF, Time of Flight)S A4}
o7tk TOF WL 283 A57t $417]904
AZERE EAe ®A WALE Y] A7) Fof
3] o]2 whom U AJZre] H#H S
o] Agz Z3gste otk o] Wy
A% Aolo] Az, a1z B
gt WI3lnE o] WS o|&3lr] 3|
FAF7 T AXA doka s sk
FAMZE shute] FAR e FalRuhg 7k
o AXd P WEFe 4% 5 gick
Hel Aol Wig 71&7], & WIS 245}

a9 1elMsh 2ol shig) $a%e £ e

B ox
i)
o
o

il 1‘:'[):;

w
;

=

nr ooz

> 10 o
fo o

B X

to dlo

¢

Lodorr jonE & oo in
o

>
borr o
o g
N o
2 o e o
Boop 2 gy

ofx
o
-
A

¢H do

o P

N\ -

2 X
it
o

A

ARE ol§3IL AUtk T FAR Alels Az} 4 o]

258 FAF R S} R 7AA S3A 44

n, n8 W RSt R & s AR U Ui &

AR WF g (D7 2ol 78 + Uk
_2_ 2

g= sin_l——--’z1 2:§a’ d

By 0 W ooy

o
r>
dz

1

................................

recosé

a9 1 3399 455,

Fig. 1. Configuration of orientation measurement.
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