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A Study on the Feature-Based Map Building Method Using Sonar Data

Jong-Hwan Lim** and Byung-Soo Kang*

ABSTRACT

This paper presents a sonar based map building method. The environment is a room or an area inside a

building. which is composed of four types of geometric primitives{corners. edges. cylinders. and walls). We also

assume the environment can be modeled into two dimensional map in terms of planes(walls). points{corner and

edge). and circle(cylinder). In a real world where most of the object surfaces are specular ones. a sonar sensor

suffers from a multipath effect which results in a wrong interpretation of the location of an object. To reduce

the effect and uncertainty. the method employs a simple thresholding technique for extracting circular arc

features called regions of constant depth(RCD) from scanning sonar data. The usefulness of the approach is

illustrated with the results produced by sets of experiments.

Key words : Mobile robot. Feature based map. Sonar sensor, RCD
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Fig. 16 Plane target and the RCDs
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Fig. 18 Reconstructed map

Table 1. Results of the map building method

(planes)

LD | L2 | L3 | Ldy | L5y | L6
Tree | o Lo (180 | 0 | 180 | 270
angle(® )
Estimated 179, 179. | 269,

»

anglet | 012 | 8082 | T lmaz | |
Angle | 010 | 008 | 027 | 068 | 0.44 | 0.8
error(® )

% Angle represents normal direction of the plane
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Table 2. Results of the map building method{cylinders. corners. edges)
True Estimated True Estimated Position Radius
position(m) position(m) radius radius error(m) error
object (x. y) {(x. y) {m) {m) (x. y) {m)
P(D) 0.0 0.001 , 0.007 0.001 . 0.007
P(2) 395 .0 3.962 . 0.015 0.003 . 0.015
P(3) 3965 . 373 3.967 . 3.732 0.002 , 0.002
P(4) 244 . 373 2438 . 3.739 0.002 . 0.009
P(5) 244 . 5185 2455 ., 5.162 0.015 . 0.023
P(6) 0,518 0.008 . 5.181 0.008 . 0.004
P(7) 244 .183 2.436 . 1.821 0.004 . 0.009
P(8) 279 . 2135 2791 . 2133 0.001 . 0.002
P(9) 244 . 2.44 2.453 . 2453 0.013 . 0.013
c(D) 1525 . 1.525 1516 . 1.546 0.11 0.151 0.009 . 0.021 0.04
c(2) 1.22 . 366 1214 . 3677 0.14 0.167 0.006 . 0.017 0.027
2230 A =g AYsts PHg AUgstn 4E2 I8
2 1848 35 A% g8 22 qES 4
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