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基于支持向量描述的自适应高光谱异常检测算法  

梅锋,赵春晖,王立国,尤佳 

（哈尔滨工程大学 信息与通信工程学院,哈尔滨 150001） 

摘要： 

提出了一种应用于高光谱异常检测的自适应支持向量数据描述方法.根据高光谱数据和局部异常检测模型的特点,通
过局部背景分波段二阶分布统计,分析了核参量与局部背景总体标准差的变化关系,构造了随检测背景变化的局部检

测核参量,使得检测算法针对不同背景分布自适应地调整检测核参量.克服了传统支持向量描述算法由于采用固定核

参量带来的复杂背景下检测性能下降的问题.通过模拟数据和真实高光谱数据的测试检验,接收机特性曲线表明该算

法相对于传统固定核参量支持向量数据描述方法,在相同虚警概率下检测概率提高了10%. 
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Support Vector Data Description Based on Adaptive Anomaly Detection Method in 
Hyperspectral Imagery

MEI Feng,ZHAO Chun-hui,WANG Li-guo,YOU Jia

(College of Information &|Communication Engineering,Harbin Engineering University,Harbin 
150001,China)

Abstract: 

An adaptive support vector data description (SVDD) method is proposed for anomaly deteciton in 
hyperspectral imagery.According to the features of hyperspectral data and the local detection model,the 
second-order statistic information between hyperspectral bands of local background is calculated 
firstly.Based on the relationship between kernel parameter and the local second-order statistic 
information,an adaptive kernel parameter estimation method is derived.The parameter estimation of kernel 
function can be obtained along with the shifting of the background clutter pixels automatically.The 
degeneration of detection performance brought by a global fixed kernel parameter SVDD method in a 
background of miscellaneous terrain is improved by the proposed algorithm.Numerical experiments are 
conducted on simulated data and real hyperspectral imagery.Using receiver operating characteristic (ROC) 
curves,the results show that the detection probability of the proposed algorithm is 10 percentage better 
than the classical fixed kernel parameter SVDD at the same false alarm rates. 

Keywords: Hyperspectral imagery   Anomaly detection   Adaptive   Kernel-based method   Support 
vector data description   

收稿日期 2008-11-17 修回日期 2008-12-26 网络版发布日期 2009-11-24 

DOI: 

基金项目: 

国家自然科学基金项目(60802059)；高等学校博士学科点基金(20060217021)；黑龙江省自然科学重点基金

(ZJG0606-01);国家自然科学基金资助 

通讯作者: 梅锋

作者简介: 

参考文献：

［1］STEIN D W J,BEAVEN S G,HOFF,L E et al.Anomaly detection from hyperspectral imagery［J］. IEEE 

Signal Process Mag,2002,19(01): 58-69. 
［2］REED I S,YU X.Adaptive multiple-band CFAR detection of an optical pattern with unknown spectral 
distribution［J］.IEEE Transactions on Acoustics,Speech and Signal Processing,1990,38(10): 1760-1770. 



［3］DI Wei,PAN Quan,HE Lin,et al.Anomaly detection in multi-band spectral imagery based on multiple-
detector maximum entropy fusion［J］.Acta Photonica Sinica,2007,36(7): 1338-1344. 
邸韡,潘泉,贺霖,等.基于多检测器最大熵融合的多通道光谱图像异常检测［J］.光子学报,2007,36(7): 1338-1344. 
［4］HE Lin,PAN Quan,ZHAO Yong-qiang,et al.Anomaly detection in hyperspectral imagery based on 
feature fusion of band subsets［J］.Acta Photonica Sinica,2005,34(11): 1752-1755. 
贺霖,潘泉,赵永强,等.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. 
［5］BANERJEE A,BURLINA P,DIEHL C.A support vector method for anomaly detection in hyperspectral 
imagery［J］.IEEE Transactions on Geoscience and Remote Sensing,2006,44(8): 2282-2291. 
［6］GOLDBERG H,NASRABADI N M.A comparative study of linear and nonlinear anomaly detectors for 
hyperspectral imagery［C］.Algorithms and Technologies for Multispectral,Hyperspectral,and 

Ultraspectral Imagery XIII.Orlando,FL,United States: SPIE,Bellingham WA,WA 98227-0010,United 
States,2007:656504. 
［7］GU Yan-feng,LIU Ying,ZHANG Ye.A selective KPCA algorithm based on high-order statistics for 
anomaly detection in hyperspectral imagery［J］.IEEE Geoscience and Remote Sensing Letters,2008,5

(1): 43-47. 
［8］TAX D M J,DUIN R P W.Data domain description using support vectors［C］.7th European 

Symposium on Artificial Neural Networks,ESANN′99,Proceedings,1999:251-6. 
［9］SCHOLKOPF B,PLATT J C,SHAWE-TAYLOR J,et al.Estimating the support of a high-dimensional 
distribution［J］.Neural Computation,2001,13(7): 1443-71. 
［10］RUIZ A,LOPEZ-DE-TERUEL P E.Nonlinear kernel-based statistical pattern analysis［J］.IEEE 

Transactions on Neural Networks,2001,12(1): 16-32. 
［11］SCHOLKOPF B,SMOLA A J,MULLER K.Kernel principal component analysis［C］.Proceedings of the 

1997 7th International Conference on Artificial Neural Networks,ICANN′
97,Lausanne,Switz:1997,1327:583. 

本刊中的类似文章

1．全薇;王肇圻;宋贵才;凌宁;傅汝廉.用SVGA1薄膜晶体管液晶显示器矫正人眼波像差[J]. 光子学报, 2004,33

(12 ): 1445-1448 
2．吴栋;朱日宏;陈磊;何勇;姬会东.干涉仪环境振动的外差检测与自适应控制[J]. 光子学报, 2004,33(12 ): 1493-

1496 
3．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 
4．李哲;苏秀琴;杨小君;张广华.一种基于强边缘块的时域多分辨率图像分割算法[J]. 光子学报, 2005,34(9 ): 

1408-1410 

5．姚敏 陈林 .基于偏振度椭球的PMD补偿的前馈信息提取方法[J]. 光子学报, 2007,36(4 ): 710-714 

6．王瑾 黄德修 元秀华.基于高阶累计量的大气光通信自适应信号处理[J]. 光子学报, 2007,36(6 ): 1078-1082 

7．苏丽娟;相里斌;袁艳.高光谱分辨率横向剪切静态干涉光谱仪[J]. 光子学报, 2006,35(5 ): 684-687 

8．寻丽娜;方勇华.基于投影寻踪的高光谱图像目标检测算法[J]. 光子学报, 2006,35(10 ): 1584-1588 

9．柴饶军;马彩文;唐自力.基于自适应模板的低信噪比运动目标的自动定位算法[J]. 光子学报, 2005,34(9 ): 

1404-1407 
10．王炳健; 刘上乾; 周慧鑫; 李庆.基于平台直方图的红外图像自适应增强算法[J]. 光子学报, 2005,34(2 ): 299-

301 

11．张道兵; 张继武; 许朝晖; 史舒娟.基于小波变换的数字胸片自适应增强[J]. 光子学报, 2005,34(2 ): 302-305 

12．狄红卫;陈木生.一种自适应的多光谱图像与全光图像融合新方法[J]. 光子学报, 2005,34(3 ): 452-454 

13．张建忠;张晓光;于丽;席丽霞;沈昱;周光涛;张娜;吴斌;苑铁成.40 Gbit/s OTDM系统中二阶偏振模色散自适应

补偿技术研究[J]. 光子学报, 2005,34(4 ): 561-565 

14．杜培军; 方涛; 唐宏; 陈雍业.高光谱遥感信息中的特征提取与应用研究[J]. 光子学报, 2005,34(2 ): 293-298 

15．侯建华,2田金文柳健.一种改进的图像组合滤波方法[J]. 光子学报, 2005,34(11 ): 1748-1751 

文章评论 (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  

反馈内

Copyright 2008 by 光子学报


