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Efficient Neighborhood Covering Model Based on Triangle Inequality Check and Local Strategy

CHEN Yu-si, Al Zhi-hua and ZHANG Qing-hua

Chongqing Key Laboratory of Computational Intelligence,Chongqing University of Posts and Telecommunications,Chongging 400065, China
Abstract Neighborhood covering model is widely used in classification tasks for its simple mechanism and ability to handle com-
plex data. However, the neighborhood covering model has the problem of low efficiency and lack of related research work. To
solve this problem, triangle inequality between distances is introduced to improve the efficiency of constructing neighborhood.
Meanwhile, local neighborhood covering is defined. The local strategy is used to improve the efficiency of constructing neighbor-
hood covering. In summary, to improve the efficiency, traditional neighborhood covering model is improved from two perspec-
tives.and a neighborhood covering model based on triangle inequality check and local strategy (TI-LNC) is proposed. In addition,
current classification algorithms based on neighborhood covering models only classify samples based on neighborhood centers and
neighborhood radius,and ignore the sample information in neighborhoods, which affects classification accuracy. To improve the
classification accuracy of the neighborhood covering model, the consideration of sample information in the neighborhood is added,
and a new classification algorithm based on TI-LNC is designed. The experimental results on 10 UCI data sets show that the pro-
posed model which is reasonable and effective can achieve higher efficiency and better classification accuracy.

Keywords Neighborhood rough set, Neighborhood covering model, Local neighborhood covering, Triangle inequality check
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Fig. 3

Classification accuracy with different ¢ in 10 data sets
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Table 2 Comparison of classification accuracy

CHRLA 2 26D

g LSVM CART 10-NN NB NCR TNCR TI-LNC
Pima 77.09 73.17 74.23 75.65 72.29 74.62 75.40
Parkinson 79.79 79.89 83.60 78.44 76.21 77.45 76.85
WDBC 95.25 93.31 96.30 93.49 93.49 91.38 94.72
Ionosphere 87.75 89.73 81.77 88.02 86.49 87.89 93.16
Iris 97.33 95.33 95.33 95.33 97.33 95.33 96.67
Sonar 79.35 67.36 79.83 68.29 83.17 82.20 82.20
Breast-w 96.14 93.42 96.85 95.99 96.99 95.99 97.57
Blood 76.74 77.15 77.55 75.40 77.27 76.47 78.88
German 75.50 72.90 73.30 71.69 67.90 71.50 71.70
Mammographic 81.33 82.28 80.36 80.96 80.46 79.76 81.20
Avg 84.62 82.45 83.91 82.33 83.16 83.25 84.84
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Time cost with different ¢ in 10 data sets
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Table 3 Comparison of time cost
(L ss)

HAE & NCR TNCR TI-LNC
Pima 2.08 2.54 0.98
Parkinson 3.57 7.03 0.42
WDBC 1.04 3.59 0.16
Tonosphere 0.4 1.19 0.32
Iris 0.08 0.27 0.02
Sonar 0.15 0.39 0.14
Breast-w 1.76 5.14 0.35
Blood 1. 85 2.03 0. 44
German 3.54 3.69 1.62
Mammographic 2.04 2.61 0.59
Avg 1. 65 2.85 0.50
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