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Development of Robust Feature Detector Using Sonar Data

Se-Jin Lee’, Jong-Hwan Lim"* and Dong-Woo Cho*

ABSTRACT

This study introduces a robust feature detector for sonar data from a general fixed-type of sonar ring. The detector is
composed of a data association filter and a feature extractor. The data association filter removes false returns provided
frequently from sonar sensors, and classifies set of data from various objects and robot positions into a group in which
all the data are from the same object. The feature extractor calculates the geometries of the feature for the group. We
show the possibility of extracting circle feature as well as a line and a point features. The proposed method was applied

to a real home environment with a real robot.
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Fig. 1 Range data measured at arbitrary location by the
fixed-type sensor ring equipped with 8 Murata
sonar sensors which have the beam directivity of
45 degrees roughly
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Fig. 3 Position (x, y) on the edge of sonar footprint
contacted with features
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Fig. 4 Sonar footprints classified by the FPA model into
the same cluster for estimating a line, a point and
a circle feature during a robot exploration
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in Fig. 4 through Least Squares

Fig. 4 ¢ ZFE o9 & Wyoz
2 2 AXE U Z ity 9
AHAMTRE 379 HaAY

39

wakzte) o3 BEE £ Aok € AL A
ezt AE ol tEo u¥AE 7637} 47}_%]—,}'
Table 2 & Fig. 5 & Zo] A& 7|Eez ¥e

99 Azl FAHe g Jehdg, A 2R
9 YXE 23 flol AFEA FAHI}E AL %
JH58t7) W o} Table 2 o A YA oA %
23 AMe &3 BHAEY tEe] 259 94X
EgAEZRE 7AE Aolgt ¥ 4 Ut aE
I 9 AL g gA4eEy Y4 JEE F&
ol o] diolg o] BF3dtr] W& LAt
Hxd § 4 do ¢lth. 2dodl= ET7313 Table
2 9 A= RCD & ol &43l9 &% A5 ’8 &
Ao g 92 xket A Aot S € F
At}

Table 1 Feature model equations and given matrix and
vector of the linear equation

feature =
A b
model
x 1 N
= x, 1 Y2
8 ax+fi=y : :
X, 1 Vm
1 X b
"59’- a=x 1 X2 | Y2
2 B=y Pl
lmxl Xm y,,,
2, .2 1
B ST T
% a(x2+y2) xzz".‘J’z2 x.z y'z 1
o | +/h+py=1 : : : :
Xmt Y Xu Vm 1

Table 2 Pose errors of the extracted features in
comparison with the given true map

feature type coordination error

line r [mm] 3.63

0 [degree] 0.46

. r [mm} 12.36

point 6 [degree] 0.02

r [mm] 17.21

circle 6 [degree] 0.74
Radius [mm} 16.572
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Fig. 6(a) Pioneer-3DX mounted on the fixed-type sensor
ring equipped with 8 Murata sonar sensors
which have the beam directivity of 45 degrees
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Fig. 9(b) Features accepted by data association with map
landmarks based on the true trajectory
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Table 3 Average errors of associated features pose in Fig.
9(b)

feature type coordination €ITOr average

line r [mm] 89.56

0 [degree] 2.1

oint r [mm] 55.98

P 6 [degree] 1.62

r [mm] 27.77

circle 6 [degree] 0.62

Radius [mm] 40.98
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