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A novel FOD detection method for millimeter-wave radar

TANG Shuang-xia
(College of Information Engineering, Guangzhou Panyu Polytechnic , Guangzhou 511483, China)

Abstract ; Aiming at the problems of high false alarm rate and poor detection performance of millimeter wave radar air-

port runway foreign body (Foreign Object Debris, FOD) detection algorithm,a FOD detection method based on bis-

pectral

features and support vector domain description ( Support Vector Domain Description,SVDD) classifier is pro-

posed. Firstly,the FOD and background clutter signals received by millimeter wave radar are transformed into bispec-

tral domain,then the two-dimensional features of bispectral entropy and second-order statistics are extracted to form

the feat

ure vector as the input of SVDD. Finally, SVDD classifier is used to realize FOD detection in the feature do-

main. At the same time,in order to improve the performance of SVDD algorithm,a genetic simulated annealing algo-

rithm (

Genetic Simulated Annealing Algorithm, GSAA) is proposed to optimize the kernel parameters and penalty fac-

tors of SVDD. Based on the real airport data obtained by 77 GHz millimeter wave radar,the experimental results show

that compared with the traditional methods ,the proposed method can not only obtain higher detection performance , but

also sig

nificantly reduce the false alarm rate.
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Fig. 1 Flowchart of the proposed method
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Tab. 1 Comparison of detection performance

of different methods

SHIS2 fik RIARRER + ik Ik
Fs

pa/ % | p/% |\ pa/% |p/ % |pa/% | p/ %
CM-CFAR 74.55 | 7.89 | 77.89 | 5.50 | 75.18 | 8.34
CM-CFAR-SVDD| 88.92 | 6.53 |90.25 | 3.73 |89.22 | 6.89
PSO-SVDD | 91.38 | 8.11 [94.47 | 4.69 |93.61 | 10.03
AR 94.70 | 3.25 | 97.83 | 1.15 [96.74 | 2.94
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