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摘要摘要摘要摘要： 

 降维是高光谱图像常用的预处理手段,而核主成份分析通过非线性映射能够挖掘数据的高阶统计特性,是目前较常

使用的特征提取方法.本文提出了一种基于优选样本的核主成份分析高光谱图像降维方法,算法挑选参与核主成份

分析运算的样本时兼顾整幅高光谱图像的统计特性,以与全图能量分布相近的最小样本集为最终选择样本.本算法

由IDL7.0实现,并在实际高光谱图像Cuprite上进行实验.结果表明,在大幅缩短运算时间的同时,降维效果优于传统

的核主成份分析方法. 

关键词关键词关键词关键词： 高光谱图像   核主成份分析   非线性映射   迹   降维   

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)v 

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.

Keywords:     Hyperspectral image   Kernel Principal Components Analysis(KPCA)   Nonlinear 
mapping   Trace   Dimensionality reduction   

收稿日期收稿日期收稿日期收稿日期 2010-11-27 修回日期修回日期修回日期修回日期 2011-03-01 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-06-25 

DOI: 10.3788/gzxb20114006.0847

基金基金基金基金项项项项目目目目: 

国家自然科学基金（No.60802084）资助 

通通通通讯讯讯讯作者作者作者作者: 王瀛

作者作者作者作者简简简简介介介介: 

参参参参考文考文考文考文献献献献：：：：

[1]SHAW G,MANOLAKIS D.Signal processing for hyperspectral image exploitation[J].IEEE Signal 
Processing,Magazine,2002,19(1)|12-16.
[2]LANDGREBE D.Hyperspectral image analysis[J].IEEE Signal Processing Magazine,2002,19(1)|17-28.
[3]JIA X,RICHARDS J A.Segmented principal components transformation for efficient hyperspectral 
remote sensing image display and classification[J].IEEE Transactions on Geosscience and Remote 
Sensing,1999,37(1)|538-542.
[4]STEIN D W J,BEAVEN S J,HOFF L E,et al.Anomaly detection from hyperspectral imagery[J].IEEE 



Signal Processing Magazine,2002,19(1)|58-69.
[5]FAUVEL M.Decision fusion for hyperspectral classification in hyperspectral data exploitation:theory 
and applications[M].New Jersey:John Wiley & Sons,2007.
[6]HUGHES G.On the mean accuracy of statistical pattern recog-nizers[J].IEEE Transactions on 
Information Theory,1968,14(1)|55-63.
[7]SCHLKOPF B,SMOLA A,MLLER K R.Nonlinear component analysis as a kernel eigenvalue problem
[J].Neural Computa-tion,1998,10(5)|1299-1319.
[8]JOLLIFFE I.Principal component analysis[M].New York|Springer-Verlag,1986.
[9]TAYLOR J S.Kernel methods for pattern analysis[M].cristianini N.Cambridge:Cambridge University 
Press,2004.
[10]FAUVEL M.Spectral and spatial methods for the classification of urban remote sensing data
[D].Reykjavik:Institute National Polytechnique de Grenoble,2007.
[11]LANDGREBE D.Signal theory methods in multispectral re-mote sensing[M].New Jersey:John Wiley & 
Sons,2003.
[12]SCHLKOPF B,SMOLA A,MLLER K R.Kernel principal component analysis[J].Neural 
Computation,1999,24(10)|1299-1319.
[13]RUIZ A,PEDRO E L T.Nonlinear kernel-based statistical pattern analysis[J].IEEE Transactions on 
Neural Networks,2001,12(1)|16-32.

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．贺霖;潘泉;赵永强;郑纪伟;魏坤.基于波段子集特征融合的高光谱图像异常检测[J]. 光子学报, 2005,34(11): 

1752-1755

2．朱海丰 方志良 刘永基 .人工晶体前移与人眼屈光调节关系的研究[J]. 光子学报, 2007,36(4): 738-741

3．陈华;金伟其;张楠;石俊生;王霞.基于神经网络的三维宽场显微图像复原研究[J]. 光子学报, 2006,35(3): 473-

476

4．成华;钟鸣;吕百达.掺杂浓度和初始温度对热容激光器应力分布的影响[J]. 光子学报, 2006,35(3): 330-334

5．易佑民;俞强;石市委;杨群;章于川; 夏茹.梯度折射率微球回归反射材料的研究[J]. 光子学报, 2005,34(6): 

848-851
6．赵晓飞;韦明智;何俊华;陈良益.基于NURBS曲线插值的实时大气折射误差修正[J]. 光子学报, 2005,34(12): 

1845-1849

7．夏可宇;于荣金;孟华茂.1×7 锥形混合棒塑料光纤耦合器[J]. 光子学报, 2004,33(8): 908-911

8．吕群波;相里斌;薛彬;周锦松.高光谱图像中纯光谱提取方法[J]. 光子学报, 2005,34(9): 1336-1339

9．杨波;刘一超;王涌天.多曲面反射体的计算机辅助设计及优化[J]. 光子学报, 2004,33(8): 970-973

10．尹明;孙晓军.电子束曝光机大物面强磁透镜的研究[J]. 光子学报, 2004,33(4): 509-512

11．苏令华 衣同胜 万建伟.基于独立分量分析的高光谱图像压缩[J]. 光子学报, 2008,37(5): 973-976

12．魏秀东 王瑞庭 张红鑫 卢振武.太阳能塔式热发电聚光场的光学性能分析[J]. 光子学报, 2008,37(11): 

2279-2283
13．王爽,黄敏,朱启兵.基于无信息变量和偏最小二乘投影分析的高光谱散射图像最优波段选择[J]. 光子学报, 

2011,40(3): 428-432

14．罗欣 郭雷 杨诸胜.基于可逆整数变换的高光谱图像无损压缩[J]. 光子学报, 2007,36(8): 1457-1462

15．吴国俊 吴玲玲 闫亚东 仓玉萍 陈良益 .一种同时测量平行偏差、倾斜偏差的方法[J]. 光子学报, 2007,36

(11): 2098-2102

文章文章文章文章评论评论评论评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈

人   邮箱地址  

反馈

标题   验证码  

反馈

Copyright 2008 by 光子学报


