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Abstract

Typically, the ultrasonic sensors can be used in navigation systems for modeling of the environment,
obstacle avoidance, and map building. In this paper, we tried to approach an object classification
method using the range data of the ultrasonic sensors. A characterization of the sonar scan is described
that allows the differentiation of planes, comers, edges, cylindrical and rectangular pillars by processing
the scanned data from three sonars. To use the data from the ultrasonic sensors as input to the neural
networks, we have introduced a clustering, threshold, and bit operation algorithm for the obtained raw
data. Afier repeated training of the neural network, the performance of the proposed method was
obtained through experiments. Also, the recognition ranges of the proposed method were investigated.
As a result of experiments, we found that the proposed method successfully recognized the objects
within the accuracy of 78%.
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Fig. 1 The acoustic pressure model of the sonar
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Fig. 8 Photograph of the experimental equipment
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Fig. 9 The convergence of various neural networks structures : hidden layers [units]

Table 1 The target vector of neural networks

Object Target Vector
Cylinder 0 0 1
Rectangular 1 0 0
Plane 0o 1t 0
Corer 0 0 0
Edge 1 1 1

o 1 1
Error i 1 0

1 0 1
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Table 2 Recognition results in the training set

Rect-
angular | Cylinder | Corner | Edge | Plane
Pillar

tss 2.2741 | 18.0080 | 4.9023 | 5.3358 | 8.6997

Mean tss | 0.0152 | 0.1201 | 0.0327 | 0.0356 | 0.0580

rss 1.2320 1.0610 | 1.6489 | 2.6738 | 2.1364

Mean rss | 0.0089 0.0114 | 0.0131 | 0.0207 | 0.0209

Correct 92% 62% 84% 86% 68%
recognition
Mecan
correct 78.4%
recognition

s : The total sum of square error at 50 epoch

s : The recognition sum of square error
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