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REMOTE SENSING TARGET RECOGNITION BASED ON
SWBCT AND PROJECTION FEATURE

HU Ying, WANG Shuang, HOU Biao, JIAO Li-Cheng
(Institute of Intelligent Information Processing, Xidian University, Xi’an 710071, China)

Abstract: Directional information extraction and small sample problem are the key problems in remote sensing object recog-
nition and applications. Based on the stationary wavelet based contourlet transform (SWBCT) and projection, a novel re-
mote sensing target recognition method was put forward in this study. Firstly the new method decomposed the remote sensing
image by the improved Contourlet transform SWBCT. Then it extracted statistical features of the subbands projectioned in
different directions. And K-nearest classifier was used to classify the features. The simulation results show that the new al-
gorithm has higher recognition power compared with the wavelet, Contourlet and some other well-known methods. Mean-
time, in the condition of small scale samples, our method still has very well results.
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Fig. 1 A schematic plot of Contourlet
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Fig.2 A schematic plot of Contourlet
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Fig.3 The coefficients of Contourlet (a) the 45 line decom-
posed by Contourlet (b) the 135 line decomposed by Contour-
let. The size of the image is 64 x 64, 1 level decomposition, 8
directions. The low frequency subband is above, and the high
frequency subbands are below
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Table 1 Classification accuracy of plane with 40% training
*  samples
3.4 L=1 L=2 L=3 L=4 L=5
N 60.722.02 77.62+2.18 81.14+1.71 81.83:+1.94 82.38+1.46
FEME 68.34:1.30 80.581.97 8L.75:1.37 85.43:2.07 88.50+1.16
Contourlet  65.7142.23 73.41£1.69 81.47:2.14 84.04:1.40 86.51:1.76
WBCT  68.53+1.77 79.20:£1.77 83.38:1.16 84.32:1.36 86.62:1.71
SWBCT  75.62:2.36 82.13+1.70 82.60:1.22 85.57+1.52 87.70:1.22
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Table 2 Classification accuracy of plane with 30% training
samples
4 L=1 L=2 L=3 L=4 L=5
N 58.0912.02 74.96+2.07 79.03+1.46 79.81x1.31 80.09+1.22
RZ=IN 3 63.39:2.50 78.30+2.42 79.10£2.03 82.46+1.72 85.30£1.25
Contourlet 63.00£1.92 70.74£1.77 78.91£2.02 82.27+1.47 84.26:2.00
WBCT  65.82+1.67 75.77+2.02 80.83+1.27 82.25:+1.39 83.78:1.84
SWBCT '72.88:2.67 80.50+2.02 81.99+1.49 82.89+1.49 85.11:1.45
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Table3 Classification accuracy of plane with 20% training
samples
Edid L=1 L=2 L=} L=4 L=5

N 58.09+2.02 74.96+2.07 79.03+1.46 79.81+1.31 80.09:1.22
FRAE 65.39:2.50 78.30+2.42 79.10+2.03 82.46:1.72 85.30:1.25
Contourlet  63.00+1.92 70.47£2.02 78.91+2.02 82.27:1.47 84.26:2.00
WBCT  -65.82:1.67 75.77+2.02 80.09+1.27 81.25+1.39 83.78+1.84
SWBCT  72.88+2.67 79.50+2.02 80.83+1.60 81.89+1.49 85.11x1.45
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Table 4 Classification accuracy of plane with 10% training
~ samples
%4 L=1 L=2 L=3 L=4 L=5
N 47.97+3.10 61.79£2.71 67.51+1.71 69.93+2.50 70.65+2.80
PR 51.8522.55 63.99+3.08 67.03+2.63 71.72+2.42 73.84+2.65
Contourlet  52.45+2.87 57.73+2.24 66.20:2.19 71.61+2.33 73.23:2.56
WBCT  54.67:2.71 64.56+2.13 69.74+2.17 72.42+2.57 74.1312.51
SWBCT  58.32+2.42 66.07+4.03 67.25+3.39 72.85+2.32 74.92:2.92
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Table 5 Classification accuracy of plane with 40 % training
samples
L=1 L=2 L=3 L=4 L=5
N 83.10+2.38 86.01+1.24 86.43:1.47 85.35+2.15 85.3712.03
PR/ 84.93:1.73 89.31:1.06 89.45:1.47 89.55:1.53 91.44+1.26
Contourlet - 82.24 +1.85 85.54+1.36 87.78+1.09 88.01+1.61 90.61 +1.47
WBCT  80.89:2.46 86.95:+1.25 88.34+1.32 87.84:1.86 87.98:1.47
SWBCT  86.54:1.46 89.50+1.28 89.67+1.93 90.25+1.73 90.50+1.57
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Table 6 Classification accuracy of plane with 30% training
samples
L=1 L=2 L=3 L=4 L=5
N 79.60+2.61 83.12+1.96 84.21£1.28 83.48+2.22 82.96:1.92
FRME 81.23:2.20 86.60:1.49 86.26:1.75 87.49:2.39 88.25:2.32
Contourlet  78.68 £1.56 81.91+1.59 84.33:1.68 85.30:2.00 87.85+2.30
WBCT  77.83+2.26 83.52:1.76 85.37+1.59 84.85:184 84.75:2.02
SWBCT  82.77+2.55 86.93:+1.86 87.17+2.06 87.60:2.06 87.87:1.84

x7 NSRS 20%p9 UL BHRIRBIE
Table 7 Classification accuracy of plane with 20% training
samples
L=1 L=2 L=3 L=4 L=5
N 79.60+2.61 83.12+1.96 84.21+1.28 83.48:2.22 82.96:1.92
PR/ 81.2322.20 85.60:1.49 86.17+1.75 86.49:2.39 88.25:2.32
Contourlet  78.68+1.56 81.91+1.59 84.33£1.68 85.30:2.00 87.85£2.30
WBCT  77.83:2.26 83.52:1.76 85.37+1.59 84.85:1.84 84.75:2.02
SWBCT  82.77:2.55 85.93:1.86 86.26+2.06 86.60:2.06 87.87+1.84
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Table 8 Classification accuracy of plane with 10% training
samples
L=1 L=2 L=3 L=4 L=$§

Mg 63.89£2.75 72.1842.52 74.39:2.12 74.32%2.41 74.87:2.74
FR/ME 65.7012.33 74.75:1.83 77.44£2.10 78.01:2.73 78.45:2.46
Contourlet 64.37+3.32 68.69+2.30 72.71x1.79 75.35+2.26 77.07+2.57

« WBCT - 65.96:1.66 71.55£1.99 75.35:2.39 76.88+1.92 76.33+2.16
SWBCT  66.11:3.45 74.9813.47 77.26+2.71 78.16%2.37 78.15+2.67
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