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Abstract

Automatic subspace partitioning (ASP) and optimum index factor (OIF) are widely used in dimen-
sionality reduction of hyperspectral data. On the basis of ASP and OIF algorithm, information en-
tropy and Barkhault coefficient are introduced, and BSEF algorithm is proposed. Firstly, it divides
the hyperspectral bands by ASP. The band information is measured by information entropy, and
the correlation between bands is measured by Barkhault coefficient. The bands with large infor-
mation and small correlation are selected. The BERF dimensionality reduction algorithm for su-
pervised target detection is proposed based on BSEF algorithm. Experiments show that BSEF can
reduce the running time of the algorithm to a quarter of the original time, and BERF can reduce
the running time to a third of the original time. Both dimensionality reduction methods can ensure
the detection efficiency.
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Figure 1. Flow chart of BSEF algorithm
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Figure 2. San diego naval airport
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Figure 3. Area image containing the target
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Table 1. Selection results of different band selection methods
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K B2t 5 prirte ) 32 IBATHERT/s iEEd )i EPS E
B TAE BB Uk 148, 149, 150 0.1937 0.9991, 0.9956, 0.9935
FT I Z W Bk 117,119, 120 0.1279 0.998, 0.999, 0.998
OIF 16,17, 181 1003.33 0.9995, 0.8798, 0.8870
PCA - 0.1681
BSEF 146, 177, 202 0.2007 0.9599, 0.9359, 0.9850

B8 BRI T 07 2 I BOR 5 R S 5 R R R BOR BTV, 43 Bl 7 25 s S0 R
BELENZD. BUARFBEGEEENZ D, FHFAFEIEBLZ MMAHCME, SOkt s BalE, 5l
N[148, 149, 150] [117, 119, 120], BB [AIFHRMERHE, HIEEILAR. OIF Byl FH BB+, &
16 F1 181 P 25 17 F1 181 PE L [AAHSGHEARHAK, (R 75 285 EROR, FER R, RO H
CEIVEMIEATI A EARSCH, HARBEYER) B M2 — R g EE I SER M, 5 OIF Sk A A 5 4k
Mt . A SCHR H K BSEF S0k H ik BE 2 [ (AR DS ME R 55, FLS AT [ A b 3L e SRk T LA 32 .

P BE PRI H HRNT HARKTI,  BEAEA OB R A M S, S EARESE A I AR . HERR
OIF Bk, MR IUM R4 AR 45 BT 78 HARRI, 5 B RX AT, kb, wmME
N 0.25, XHRGIGE BT RE S E . FROTVERR I SE B 4 B

(b) FT5 BRSO BBO Bl 45 2

DOI: 10.12677/csa.2019.97154 1370 TFE LR 5 R


https://doi.org/10.12677/csa.2019.97154

(e) BSEF-RX £l 44 5

Figure 4. Test results of different methods
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Figure 5. ROC curves of different algorithms
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Table 2. Performance parameters of different algorithms
=2 TEEEMESH
B BSEF-RX PCA-RX RX XinxiShang-RX FangCha-RX
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Figure 6. Flow chart of BERF algorithm
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Figure 7. Hyperspectral panorama
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Figure 9. Test results of different algorithms
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Table 3. Performance value of different algorithms
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