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A New Method to Improve Radar HRRP Recognition and Outlier Rejection

Performances Based on Classifier Combination
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Abstract
mances into account when evaluating a radar automatic target recognition (RATR) system. In this paper, we propose to
utilize the nearest neighbor (NN) classifier with the inputs being the outputs of a classifier, referred to as “Classifer-NN”
system, to identify outliers. In order to improve the performance, several “Classifer-NN” systems are combined. A cost

Because of the presence of outlier samples, it is important to take both the recognition and rejection perfor-

function is defined to measure the recognition and rejection performance of the RATR system. Two algorithms are devel-
oped to select the optimal work point of each “Classifer-NN” system. Experimental results based on the measured HRRP
dataset have validated the effectiveness of the proposed methods.
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Fig.1 Diagram of target recognition and rejection
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Fig.2 Radar HRRP recognition and rejection system

based on classifier combination
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ARG % B MCC-NN R 3L T 58 4 i 12 5l i
fE; SVM-NN LI T H4F i vk §8; RVM-NN 7£
R R DA (5 L R AR A i 1 R A
T AR S E Sy, CC-NN R bk 5 &4

R =FRFIE P AFUSER R AUC H HEL

Table 1  Comparison of AUC values obtained by different methods
AUC NN SVDD OCSVM AGC SR — w4l
HRRP & 0.351 0.316 0.324 0.942 0.982
DAk 0.989 0.971 0.972 0.996 0.993
A 0.884 0.994 0.993 0.967 0.998
X2 BLPRGE R R
Table 2 Comparison of local method and optimal individual system
Jri: a=05 a=1.0 a=15 a=20
RVM-NN 0.0726 0.0594 0.0515 0.0461
B 0.0637 0.0529 0.0466 0.0422
IGES SRS 0.0636 0.0528 0.0464 0.0420
AT R iR (RVE 0.0524 0.0475 0.0448 0.0425
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Fig.4 Results obtained by local method when using
weighted voting method
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FH 4 R VR ) = Bl @il 7 9415 B AR A 2R S0,
3 IHHEA, SRR RS (RVM-NN) /R0
BRBE AR LG, = Rh 5 vk Rl A S AR ek UM 29 )
BT 10.1 % ~12.9%, 13.1% ~13.7% A1 29.5%
~ 33.1%. HHUEAT L, ARy aT DU A Aot i
RATR R4 IMLEETERE.
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Fig.5 Cost function values obtained by global method

when using weighted voting method
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Fig.6 Comparison of local method and global method

when using weighted voting method
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Table 3  Comparison of global method and optimal individual system
D3 a=05 a=10 a=15 a=2.0
RVM-NN 0.0726 0.0594 0.0515 0.0461
S 0.0632 0.0523 0.0459 0.0415
PIGES SRS 0.0626 0.0514 0.0446 0.0401
AT R iR (VA 0.0486 0.0407 0.0358 0.0326
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AL, 4 JR i e AR PRI Rl A 5 AR AN bR BUE S I 4%
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AR SCH IR SR S0 2 A 53 2K 4 — B 4R
ARG IR &5 RBEAT R, T 78 70 R A
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iR o RAs i VERE LKL 0 R4 — B Al AR
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