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Abstract

A new design scheme of a binary decision tree is proposed. In this scheme a binary decision tree
is constructed by using genetic algorithm and FCM algorithm. At each node optimal or near-optimal
feature subset is selected which optimizes fitness function in genetic algorithm. The fitness function
is inversely proportional to classification error, balance between cluster, number of feature used. The
binary strings in genetic algorithm determine the feature subset and classification results - error,
balance - from fuzzy partition matrix affect reproduction of next generation. The proposed design
scheme is applied to the tire tread patterns and handwritten alphabetic characters. Experimental results

show the usefulness of the proposed scheme.
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Table 2. Feature vectors for the sample
alphabetic character patterns.
Py el IR S R N T T
A 73 012 11 7 234725
B 0 2 41 26 6 1 2 9 0 2
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D 1 2 3 00 2 3 0286 1 6
E 1 0 01 0 9 8 9 8000
F 20 0 3 0 0 81216 2 719
A 36 41 00 2 8 7 80 2
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Fig. 3. Constructed binary decision in the case
of we=10, ws=1, wy=1.
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Table 3. Patterns, error, balance coefficient,

extracted feature at each node for

Fig. 3.
node pattern error balance feature
G AZ 0 0.4216 fufsfifo
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Table 4. Patterns, error, balance coefficient,
extracted feature at each node for

Fig. 5.
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Table 5. Feature vectors for the sample tire
tread patterns.

Features[ 5 .
Patterns ‘ hok b i b L f l
T
Yl 1714 931 1750 1743 111 926 2410 2327
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