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Abstract

When a mobile robot moves around autonomously without man-made corrupted bye landmarks, it is
essential to recognize the placement of surrounding objects especially for self localization, obstacle
avoidance, and target classification and localization, To recognize the environment we use many Kinds of
sensors, such as ultrasonic sensors, laser range finder, CCD camera, and so on. Among the sensors,
ultra sonic sensors(sonar)are unexpensive and easy to use. In this paper, we analyze the sonar data
and propose a method to recognize features of indoor environment. It is supposed that the
environments are consisted of features of planes, edges, and corners, For the analysis, sonar data of
plane, edge, and corner are accumulated for several given ranges. The data are filtered to eliminate
some noise using the Kalman filter algorithm. Then, the data for each feature are compared each other
to extract the character is ties of each feature. We demonstrate the applicability of the proposed
method using the sonar data obtained forrn a sonar transducer rotating and scanning the range

information around a indoor environment.

Key Words : Sonar, Ultrasonic Sensor, Kalman Filter, Mobile Robot, Target Classification

.M 2 =d AHEE7lY e AMEE 718 FRV} 3D
st AAIZF AEYE gl &4 2em A7)
71EAA AXME 2o]7]d HFEA T Zxo] 1o
A 222308 2o B8y, t}E AN Multiple
Reflections)d] 21§ A& 7is) Folof sl &
A7 At o] % 2R e M Feore] SONARE
g% ZREF Aot A2e) SONARIA 4]
5] TOF (Time Of Flight)e] =e]& o] &3}t
SONAR ®i€# EREY 788d RAE 4
ok 4 e ojelg T AlLslv] sl
e dA 3 A9 2§59 AME o433 FHA
e AR BAE T HAET WX yuE FHok

UREHQ  AEolFEE  (Autonomous  Mobile
Robot)& 5 ®&AL 9448 A4, 5 404
9 Z4l, Al A HA 54 Q] 387 oy E
AEg A ZAde] g FR_7E FrhshAA
o geAol A AAEHET Ak AFAEYL FH &
2 U 9 g FYPRE A AHE A g=
Al Fbslojeld A Fo shurl MM Alxgo]
chi5] dA AFEElR e A 2 MM AAageR
T HdAA, FAAN, A2y, ganE, HAAAN,
Aol HAAM, 2FFAN Fo] Yo A wt
A AAME dAAF @k F¥ 8AE A

- 62 -



e}, [1121(3]

g oeRdAE @ A9 U a
SONAR A29e 74, AU 8#74¢ 2 72Xz 7
vEn 873 BUME BAE 29
237 dolHE 58 Y3 2
@ dolEe) M $4E Fi dojd &Y

A3 87 A4 dneFE ALdc

233 AA(Ultrasonic sensor)& &3k oz ZFo
Al 20kHz AF o3 &3 oduAe H#E 230
o2& AMe 229 dde Hag @
E W L0 E(Transmitter)9} 57 dido] s& &3
of ¥hAlE]o] EeleE Echo® #AEe H73FH<QU
Az 2 vl FE 2 Al H (Receiver) & Tl 4
A7 dugl 7k Zd9 g "“}ﬁ}ﬂ' ‘3
et YA gE 706 o8 HEe] Hed £

7] &o) YR FEYF(Threshold level)S 7} Al

37} ol WSl ARow TOFE AR ok

WAl 5=

ﬂ-'
0 2

22 A 8§73 =g

ANH o2 o)F R &F WA HE
o Au FHe Hyuez ojFoy ¥, 1 @1":0]
M2 Aoz TUA ofoze FxIE Ho
t} 1987 Roman Kucol| & Held <14 wi4de]

HE 374 FF9 ERE Z, 3 W(plane), Comer,
Edge®] F8& 3o ¥z i ie Ay 7
o] A8 FAE ¥ + drkeE P A SONAR
S ol &3 R EFE Aol o)FZR
2t7] 9% Q14 S HofolM A& 53 Q)
g
X E_BZ_D
r ©1_p
Z
=3 olset X

=3 Jiset Xy

a9 187 2de) 24 Wy 2 o
Fig. 1. Measurement Range & Error
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Fig. 2. The beam pressure pattern for Sonar
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Fig. 3. Environment Analysis Prediction
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Fig. 4. Ultrasonic sensor and Sensing Range
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Fig. 5. Distance Analysis of Plane Model
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Fig. 9. Flow Chart of Environment Recognition
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