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Extraction and Recognition of Concrete Slab Surface
Cracks using ART2-based RBF Network

Kim Kwang—Bael(r

ABSTRACT

This paper proposes a method that extracts characteristics of cracks such as length, thickness and
direction from a concrete slab surface image with image processing techniques. These techniques extract
the cracks from the concrete surface image in variable conditions (including bad image conditions) using
the ART2-based RBF network to recognize the dominant directions (-45 degree, 45 degree, horizontal
and vertical) of the extracted cracks from the automatically calculated specifications like the lengths,
directions and widths of the cracks. Our proposed extraction algorithms and analysis of the concrete
cracks used a Robert operation to emphasize the cracks, and a Multiple operation to increase the difference
in brightness between the cracks and background. After these treatments, the cracks can be extracted
from the image by using an iterated binarization technique. Noise reduction techniques are used three
separate times on this binarized image, and the specifications of the cracks are extracted form this noiseless
image. The dominant directions can be recognized by using the ART2-based RBF network. In this method,
the ART?Z is used between the input layer and the middle layer to learn, and the Delta learning method
is used between the middle layer and the output layer. The experiments using real concrete images showed
that the cracks were effectively extracted, and the proposed ART2-based RBF network effectively recog-
nized the directions of the extracted cracks.

Key words: ART2-based RBF Networks(ART2 714 RBF WIE $] =), Directions of the Cracks(¥ <€ 9}
"akA)) Delta Learning Method(Delta 3+¢¢ HHH)
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