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SAR target recognition based on one dimensional matched filtering
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Abstract: In order to overcome the effects on the recognition performances caused by position and pose
uncertainty of Synthetic Aperture Radar(SAR) targets, a new method for SAR target recognition was proposed
based on one dimensional matched filtering. The target image was pre-processed based on the pose
estimation, the similarity or distance between two sample images was defined based on the one dimensional
matched filtering, and the nearest neighbor classifier was used. Experiments were conducted on the MSTAR
public data set, and the recognition rates with and without knowledge of the target pose achieved 98.8% and
98.2% respectively. According to the experiment results, the proposed method outperforms the Support Vector
Machine(SVM) method.
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Fig.1 Diagram of the matched filtering classifier
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Tablel Training & testing sets of the MSTAR 3-class target recognition experiments

training sets testing sets

target No. samples target No. samples
BMP2-C21 233 BMP2-C21 196
BMP2-9563 195
BMP2-9566 196
BTR70-C71 233 BTR70-C71 196
T72-132 232 T72-132 196
T72-812 195
T72-S7 191
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Table2 Correct recognition rate of the matched filtering Table3 Correct recognition rate of the matched filtering
classifier with knowledge of pose(%) classifier without knowledge of pose(%)
normal size/pixel normal size/pixel
24 12 8 6 4 24 12 8 6 4
72 987 988 985 987 98.0 72 974 97.7 982 979 979
. 36 983 985 082 984 979 tangential 36 9.8 973 977 975 975
tanger"tlal 24 981 985 982 977 970 sizgl ixel 24 966 97.2 975 972 96.6
sizefpixel 18 975 977 973 970 959 P 18 959 962 966 964 96.0
12 967 966 962 958 954 12 939 938 944 945 942
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Table4 Confusion matrix corresponding to the highest Table5 Confusion matrix corresponding to the highest
recognition rate with knowledge of pose recognition rate without knowledge of pose
target No. BMP2 BTR70 T72 target No. BMP2 BTR70 T72
BMP2-C21 196 0 0 BMP2-C21 196 0 0
BMP2-9563 195 0 0 BMP2-9563 194 1 0
BMP2-9566 188 3 5 BMP2-9566 193 2 1
BTR70-C71 0 196 0 BTR70-C71 1 195 0
T72-132 0 0 196 T72-132 2 1 193
T72-812 7 0 188 T72-812 13 1 181
T72-S7 1 0 190 T72-S7 3 0 188
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9 97.0%, VERECUEPE/r 2K a8 X — 5450 98.8%, IR AR HAR LS TWAF T 98.2%, HIWILT SVM 43245,
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Table6 Comparisons between performances of one dimensional and two dimensional matched filtering classifiers

with knowledge of pose without knowledge of pose
correct recognition rate average processing time correct recognition rate average processing time
two dimensional matched filtering 99.1% 42 ms 98.4% 32ms
one dimensional matched filtering 98.8% 17 ms 98.2% 14 ms
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