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Aerial Target Classification Algorithm Based on

Double-Layer Feature Selection
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'College of Electronic Information and Automation, Civil Aviation University of China, Tianjin 300300, China;
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Abstract The classification of biological and abiotic targets in the air is an important part of bird strike control in the
airport. Target classification based on trajectory information has the advantages of easy access to trajectory information and
high degree of discrimination of some features, but improper feature selection will result in large classification errors of close-
range trajectory samples. Aiming at this problem, an aerial target classification algorithm based on double-layer feature
selection is proposed. First, fully feature extraction is performed on the three-dimensional trajectory data of dynamic targets
to expand the range of feature selection. Second, the feature subset is selected through the designed two-layer feature
selection algorithm, which reduces the computational complexity of the algorithm and improves the classification precision.
Finally, online sequential extreme learning machine (OSELM) is used to realize the real-time classification of aerial
biological and abiotic targets. Experimental results show that the proposed algorithm takes into account the accuracy and
speed of classification, the classification accuracy reaches 99. 7% , and the average classification time is only 1. 26 ms, which
meets the needs of real-time monitoring and early warning. The proposed algorithm provides a potential solution for real-
time classification of air targets under airport conditions.

Key words 1mage processing; online sequential extreme learning machine; feature extraction; feature selection; real-

time classification
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Table 1 Comparison of accuracy and standard deviation of

different feature selection algorithms unit: %

Algorithm Precision  Standard deviation
K-S test+ De-relief 99.78 +0.02
FCBF 97.75 +0.08
EDA 99.11 +0.12
Lasso 95.10 4+0.06
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Fig. 6 Comparison of feature quantity and precision of each
algorithm
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Table 2 Comparison of classification performance of various

classification algorithms

Algorithm Precision /% TPR FPR
Ret-OSELM 99.7 0.996 0.016
LSTM 98.5 0.983 0.036
DNN 97.8 0.979 0. 055
Naive Bayes 92.1 0.935 0.081
Decision tree 95.6 0.962 0.058
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Fig. 7 Comparison of training time
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Table 3  Comparison of test time of different feature
extraction algorithms
Algorithm Test time /ms
TSFRESH extract features 52.13
TSFRESH extract+ K-S test 15. 87
TSFRESH extracts+ K-S test+relief 2.11
TSFRESH extracts+ K-S test+ De-relief 1.26
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