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Table 1

Eigenvalues, variance and cumulative variance by the PCA, the KPCA with randomly selected sample

set and the KPCA with optimized sample set

PCA KPCA with randomly selected sample set ~ KPCA with optimized sample set
) ) Cumulative ) ) Cumulative ) ) Cumulative
PCs Eigenvalues Variance . Eigenvalues  Variance . Eigenvalues Variance .

variance variance variance

1 58665.078 1 89.998 4 89.998 4 26.1559 22.525 2 22.525 2 18.542 6 37.980 1  37.980 1
2 4138.907 7 6.3495 96.347 9 15.191 0 13.082 4 35.607 6 9.574 9 19.6120 57.592 1
3 1407.473 3 2.159 2 98.507 1 8.024 4 6.910 5 42.518 1 5.579 6 11.428 6  69.020 7
4 336.103 5 0.515 6 99.022 7 5.776 0 . 974 2 47.492 3 3.634 0 7.443 3 76.464 0
5 108.726 1 0.166 8 99.189 5 4,554 2 .922 0 51.414 3 2.614 3 5.354 8 81.818 8
6 103. 666 5 0.159 0 99. 348 5 3.626 3 L1230 54.537 3 2.529 3 5.180 7 86.999 5
7 57.461 7 0.088 2 99.436 7 2.912 7 .508 4 57.045 7 1.491 1 3.054 1 90.053 6
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Fig. 2 The 10" dimension data for the PCA, the KPCA with randomly selected sample
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A Dimensionality Reduction Method Based on KPCA with Optimized Sample
Set for Hyperspectral Image

WANG Ying, GUO Lei, LIANG Nan
(Institute of Automatic , Northwest Polytechnical University, Xi’an 710129, China)

Abstract; Dimensionality reduction is a common preprocessing for hyperspectral image, and Kernel
Principal Components Analysis(KPCA), as a common feature extraction method, makes use of nonlinear
mapping to capture higher-order statistics of data. An optimization sample set algorithm, which is used in
KPCA for dimensionality reduction of hyperspectral image was proposed. This algorithm picks sample set
used in KPCA taking the statistics of the whole hyperspectral image into account simultaneously, and the
minimum sample set with similar energy distribution of the full image is the final selection. The algorithm
was implemented in IDL7. 0 and tested by using the real hyperspectral image from Cuprite. The
experiment results show that the new algorithm is able to save computing time significantly and perform
better than conventional KPCA in dimensionality reduction.

Key words: Hyperspectral image; Kernel Principal Components Analysis (KPCA); Nonlinear mapping;

Trace; Dimensionality reduction





