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Retrieving Signed Fuzzy Measure of Choquet Integral Based on Linear Discriminant Analysis
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(College of Machatronics and Control Engineering, Shenzhen University, Shenzhen, Guangdong 518060, China)
Abstract For solving classification problems,Choquet integral classifier plays an increasingly important role by its non-
linear and nonadditivity. Especially,in the domain of solving the problem of data classification and fusion,Choquet inte-
gral has obvious advantages,because its signed fuzzy measure provides an effective representation to describe the intera-
ction among contributions from predictive attributes to objective attributes. However, there is lack of an effective me-
thod to extract the signed fuzzy measure of Choquet integral. Currently, the most common used method is genetic algo-
rithm, but the genetic algorithm is complex and time-consuming. Since the values of signed fuzzy measure are critical pa-
rameters in the Choquet integral classifier,it is necessary to design an efficient extraction method. Based on linear dis-
criminant analysis, this paper proposed an extraction method for retrieving the values of signed fuzzy measure in the
Choquet integral based on linear discriminant analysis,and derived the analytic expression of the signed measure value in
Choquet integral under the classification problem,so that the key parameters can be obtained quickly and efficiently.
This method was tested and validated on artificial data sets and benchmark data sets, respectively. The experiment re-

sults show that this method can effectively solve the optimization problem of signed fuzzy measure in Choquet integral

classifier.
Keywords Linear discriminant analysis,Choquet integral, Fuzzy measure,Classifier
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Fig.1 Contours of Choquet integral projection in two-dimensional
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Table 1 Comparison between retrieved values and preset values
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Fig. 2 Classification results based on Choquet discriminant analysis
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Table 2 Retrieved values of signed fuzzy measure in ten-fold

cross-validation
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Table 3 Comparison between retrieved values and preset values

in ten-fold cross-validation
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Table 4 Comparison of misclassification rates of ten classifiers on five real data sets
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