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Space Target Recognition Based on Trace Feature of ISAR Image
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Abstract.: This paper proposes a space target recognition algorithm based on the trace feature of ISAR ( Inverse Syn-
thetic Aperture Radar) image. Firstly,the ISAR images are segmented and normalized. The Canny edge detection and Hough
transform method are used to extract the longest axis of the ISAR image of space target to ensure the rotation invariance of
the proposed feature. Then, Trace transformation is only carried out in the local area where the longest axis is located to gen-
erate the local trace matrix of ISAR image,so that the trace features proposed can meet the requirements of low dimension;
then each column of the trace matrix is shifted and aligned to eliminate the impact of ISAR image translation on the recogni-
tion and take it as the feature vector of the space target recognition; finally, taking the minimum Euclidean distance as the
dissimilarity in the feature space, AdaBoost. M2-KNN, an ensemble classifier,is used to classify and recognize the five types
of space objects. The method is validated by the ISAR data of five types of space targets,and compared with several existing
ISAR image feature extraction methods. The results show that the proposed algorithm is feasible and effective,and can sig-
nificantly improve the recognition rate.
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4.2 A [E trace $FER S K BERA R

WI2. 1R 1 hgg it T 8 FUAR[E Y Trace 424 bRy
B N T 5B ANIE] Trace BRI HEIUL trace FRIEZE S, 42
TRANTHATAA trace FFAERY /3 R PEREIAY. TEILAE
JE SRS A 48 DX S8 /N DA R A JRE ) 8 P 52 e, 4 25080 141 7
TR (4R ) ARIE L 11 Fi R B 3 AR B 454, LA
5 H738 SUR 56 EA T I 255 003X RPYIT 2588000 15 0 55080
K/NEE Ry 40 1) EARUE (5550 264150 2 20, FI T 8
il trace FFAEFELT 43 22 AMNASS S AN K] 13 PrR.

PN 13 R IR R o] LA 3, T 28 48 %5 iz A i
T YER A E] 99. 2% | [l , Holfe sl Pkt ol , 76
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T T, 28400 7 1 DU ASCRAR I B AR DUIEL 14 Hrr] DUR
F|,8 B Trace A& 7 A9 Y ZRHER AR5 RSV
IKF] 100% , Horf T A 36 7 (4 )1 225 0 il 3 L Sl i
9L LEH 1 ARG 5 E) 99.17% , T, T, T, . T, |
T, [T, [T, 7535558 Iof 1 Y1 5 0 e 2 LSO S5 30 T R AT, i
B T AR BT trace HRAE X 2P AR X Fc k.
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AdaBoost. M2-KNN £E /228 - 47 10 ¥k 5 738 6
55, BUGE R ECH 20, THAEE R a3k 2 k.

£2 10RSHEXBBER

T, T, T, T, T, T, T, T,
i 0.961 0.876 0. 888 0. 841 0.908 0.875 0.903 0.992
2t 0.968 0. 880 0.897 0.848 0.896 0.881 0.908 0.994
3t 0. 969 0.882 0. 900 0.848 0.919 0. 862 0. 905 0. 990
4t 0.964 0. 887 0.884 0. 846 0.916 0.870 0. 901 0.992
5t 0.971 0.882 0.887 0.846 0.910 0.875 0. 906 0.991
6" 0.970 0.883 0.878 0.841 0. 909 0.874 0.898 0.992
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10" 0.963 0.879 0.891 0.838 0.913 0.875 0. 905 0.992

0. 966 0. 881 0. 888 0.844 0.912 0.875 0. 904 0.992

P2 hgg il 1 AdaBoost £ BST 24 10 IS rag X
Ko 25 34, %5 F 10 IR Kz 3 H 8 Ff Trace 748 8 XJ 17 14
YRR ZE ISR 0, B I R A 45 i) 8 Filt Trace A8 4
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AR BAT B R

5 B F Ty A4 0] B 7 R UER R = 15 99. 2% , 7]
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R3 TRNGHFIHEVRERETHSLER

3 PR

T, T, T, T, T, T, T, Ty
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5t 0. 963 0. 867 0.874 0.829 0. 909 0.878 0. 899 0.992
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2 38 LK B
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