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Feature selection algorithm based on quantum genetic algorithm
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Abstract: Feature selection is always an important and difficult issue in pattern recognition and machine learning . This pa-
per proposed a criterion function for selecting the optimal feature subset and a search strategy called novel quantum genetic algo-
rithm (NQGA) .NQGA adopted a novel update approach of rotation angles of quantum gates, and immigration and catastrophe
operations to enhance search capability and to avoid premature convergence. Besides, high efficiency of NQGA was analyzed
qualitatively . Testing results of typically complex functions and experimental results of feature selection in radar emitter signal
recognition show that NQGA has good characteristics of strong search capfibih'ty, rapid convergence and no premature conver-

gence. The proposed feature selection algorithm reduces greatly the dimensions of original feature set and heightens accurate

recognition rate of radar emitter signals.
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1 35|F (Introduction)
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2 FEFiEAEHEE(Novel quantum genetic al-

gorithm)
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Table 1 Look-up table of function h(a, )

h(anﬂi)
h>0 >0 L <Gl
True True +1 -1
True False -1 +1
False True -1 +1
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3 MEBEMK (Performance test)
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Table 2 Results of performance tests of algorithms
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4 45{Ei%$E (Feature selection)
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Table 3 Statistical results of GQA and NQGA

By AG AT AF MF
GQA  465.78 19,77 19.77  28.36
NQGA  486.84 26.08 26.81  28.36
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Table 4 Recognition rates using different feature sets

HHY BPSK QPSK MPSK LFM NLREM
R 9790  78.17 100 90.87 100
EEE 99.01  93.75 100 100 100

HE W FD FSK IPFE  CSF

LEFERT  98.47  98.78  97.91 100 91.67
®EE 100 100 100 100 100

5 #%iF (Concluding remarks)
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