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ABSTRACT
This study proposes a technique for the recognition of crack patterns, which includes horizontal, vertical,

diagonal(-45°), diagonal(+45°), and random cracks,

based on image processing technique and artificial neural

network. A MATLAB code was developed for the proposed image processing algorithm and artificial neural
network, Features were determined using total projection technique, and the structure(no. of layers and hidden
neurons) and weight of artificial neural network were determined by learning from artificial crack images. In this
process, we adopted Bayesian regularization technique as a generalization method to eliminate overfitting problem.
Numerical tests were performed on thirty-eight crack images to examine validity of the algorithm. Within the
limited tests in the present study, the proposed algorithm was revealed as accurately recognizing the crack patterns

when compared to those classified by a human expert.
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Fig. 6 Features according to five types of cracks
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Table 1 Desired outputs for learning

Horizontal | Vertical D(lf%g?)al D(liéglg?)al Random
node 1 1 0 0 0 0
node 2 0 1 0 0 0
node 3 0 0 1 0 0
node 4 0 0 0 1 0
node 5 0 0 0 0 1

Table 2 Results of recognition

The node number showing

a maxirum output value The result of recognition

Horizontal
Vertical
Diagonal (-45°)
Diagonal (+45°)
Random
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(a) Horizontal crack

Fig. 9 Features according to five types of crack
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Table 3 Result of pattern recognition of cracks by artificial neural network

Classifications by artificial neural network
Classifications by human | Horizontal | Vertical | Diagonal (-45°) | Diagonal (+45°) | Random Total |Accuracy (%)
Horizontal 4 0 0 0 0 4 100
Vertical 0 19 0 0 0 19 100
Diagonal (-45°) 0 0 7 0 0 7 100
Diagonal (+45°) 0 0 0 5 0 100
Random 0 0 0 0 3 100
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