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Efficiency and Accuracy Analysis of Multispectral Image Classification Based on mRMR Feature
Selection Method

CHENG Ximeng'?, SHEN Zhanfeng”, XING Tingyan', XIA Liegang’ and WU Tianjun*

1. School of Information Engineering, China University of Geosciences, Beijing 100083, China; 2. Institute of Remote Sensing and Digital Earth,
CAS, Beijing 100101, China; 3. College of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310023, China;
4. College of Science, Chang’ an University, Xi’an 710064, China

Abstract: Image classification is a popular research topic in the field of remote sensing. This technology has been widely used in
environmental protection, military, urban planning, and other fields. Interfering by the massive feature information of remote sens-
ing image, applying the reasonable feature selection approach in the progress of image classification becomes critical for improving
the efficiency and accuracy of classification. This paper extracts the image feature data from the ZY3 satellite multispectral image
of Huainan region, and studies the mRMR (minimal- Redundancy- Maximal-Relevance) feature selection method. This algorithm
has a simple core principle and low requirement of data. The core problem of this algorithm is the computation of mutual informa-
tion. The mRMR algorithm is initially applied in the field of bioscience, such as the gene expression analysis, and it is not widely
used in the field of remote sensing. This research uses three methods (the binary discretization, histogram method and F-statistic) to
realize the computation process of mRMR algorithm. And two classifiers (the C5.0 decision tree and k-nearest neighbour) are used
for the classification based on three types of feature selection results and the total feature information. Moreover, the visual interpre-
tation is used to verify the image classification results from these different methods. The study shows that the results produced by
different mRMR computation processes are distinct regarding to different classifiers. In terms of efficiency, all methods can im-
prove the efficiency of C5.0 and KNN. The classification efficiency is increased by 36.84% for C5.0 and by 72.05% for KNN. In
terms of accuracy, all method can maintain the accuracy of C5.0 while improve the accuracy of KNN. The total classification accu-
racy and Kappa coefficient are increased for C5.0 by 0.60% and 0.80%, respectively. The total classification accuracy is increased
by 4.34% and the Kappa coefficient is increased by 7.90% for KNN. In summary, the feature selection method based on the mRMR
algorithm is effective in the procedure of multispectral image classification.
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Fig. 1 Schematic diagram of the incremental search algorithm
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Fig. 3 Remote sensing image of the study area
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Tab. 2 The result of feature selection based on the mRMR algorithm
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Fig. 4 (5.0 decision tree classification renderings
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Tab. 5 Comparison of the efficiency and accuracy

between different feature selection methods

DA YIS BMAIYISREIE/(%)  Kappa AL
C5.0 1.349 83.5 0.747
C5.0+mRMR 1.073 827 0.734
C5.0+PCA 0.924 78.0 0.658
KNN 276.014 80.5 0.696
KNN+mRMR ~ 161.547 823 0.725
KNN-+PCA 88.303 80.0 0.689
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