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Abstract: In order to improve the generalization performance, most of the current mutual information feature selection algorithms
have not optimized the specific application field, and electronic nose sensor array optimization is a special feature selection problem.
It is difficult to search for the optimal feature subset using traditional algorithms. Combining the special redundancy and unique
sensitivity of the gas sensor array, this paper proposes a mutual information feature selection optimization algorithm based on the
performance of the electronic nose sensor. The influence of the sensor characteristics on the recognition accuracy is verified through
two different electronic nose public data sets, which proved the effectiveness of the proposed algorithm.
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. 2
(%)
4 5 6 7 8 9 10 11 12
MIM 65.22 65.22 60.89 60.87 60.87 56.52 56.52 60.87 56.52
JMI 65.22 60.87 60.87 65.22 65.22 65.22 60.87 56.52 60.87
mRMR 73.91 73.91 69.57 69.57 73.91 69.57 73.91 69.57 73.91
MIFS 73.91 73.91 69.57 73.91 65.22 73.91 78.26 73.91 73.91
MRMD 69.57 73.91 69.57 73.91 69.57 73.91 73.91 78.26 73.91
CFR 60.87 69.57 60.87 65.22 69.57 78.22 73.91 78.26 73.91
SPMI 82.61 78.26 82.61 82.61 82.61 78.26 73.91 73.91 69.57
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(%)
10 11 12 13 14 15 16 17 18 19 20
MIM 73.08 76.92 77.88 81.73 75.96 82.69 77.88 79.91 75.96 73.08 78.85
™I 73.08  74.04  75.96  79.81  78.85  80.77  77.88  79.81 78.85  82.69  81.73
mRMR 75.96 75.00 75.00 73.08 76.92 79.81 80.77 79.81 75.96 83.65 82.69
MIFS 73.08 75.00 75.96 78.85 76.92 82.69 75.96 80.77 81.73 81.73 85.58
MRMD 92.32 93.27 91.35 92.31 93.27 91.35 91.35 94.24 90.38 94.23 90.38
CFR 88.46 91.35 90.38 91.35 90.38 91.35 91.35 92.31 94.23 88.46 89.42
SPMI 95.19 95.19 92.30 96.15 93.26 92.30 97.12 97.12 96.15 96.15 97.12
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