
信号处理 2011, 27(10) 1509-1514 DOI:     ISSN: 1003-0530 CN: 11-2406/TN

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本

页]   [关闭] 

算法研究 扩展功能 

本文信息

Supporting info 

PDF(2308KB)

[HTML全文] 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 

文章反馈 

浏览反馈信息 

本文关键词相关文章

Hyp-curvelet变换

双曲线Radon变换

钢筋回波抑制

目标检测

本文作者相关文章

钟羽中

吴仁彪

刘家学

PubMed

Article by Zhong, Y. Z. 

Article by Tun, R. B. 

Article by Liu, J. X. 

基于GPR的机场跑道中钢筋回波检测与抑制

 钟羽中, 吴仁彪, 刘家学

中国民航大学天津市智能信号与图像处理重点实验室

摘要： 

钢筋强反射回波及其多次波严重影响探地雷达在机场跑道灾害目标检测与识别的应用。本文研究机场

跑道钢筋回波检测及抑制的方法。首先利用Hyp-curvelet变换将GPR时空二维回波信号投影到尺度空

间，目标回波的能量将聚集且与其他目标分离，进而基于尺度空间中的局部峰值进行目标检测。然后

结合目标回波的初始相位及时频特征，在尺度空间中消除钢筋回波分量。最后将数据反变换回时空

域，得到只含有灾害目标回波的数据。仿真实验表明，本文所提算法在低信噪比的情况下对钢筋回波

检测与抑制能取得很好的效果，重构的结果中灾害目标回波保存完整且钢筋回波罕有残余。 
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Rebar Echo Detection and Suppression in Runway Using GPR

 ZHONG Yu-Zhong, TUN Ren-Biao, LIU Jia-Xue 

Tianjin Key Laboratory for Advanced Signal Processing, Civil Aviation University of China 

Abstract: 

Strong rebar echo and its multiples will affect the performance of GPR（Ground penetrating 
radar）in disease target detection and discrimination badly, so they must be eliminated as 

much as possible. A method for rebar echo detection and suppression is proposed in this 
paper. First of all, GPR observed data are projected into Hyp-curvelet space by the Hyp-
curvelet transform, and echoes from different targets are concentrated but separated with 
each other. Target can be detected by searching the peak values in Hyp-curvelet space. 
Rebar can be discriminated from disease target with initial phase of echo and features 
distribution in time-frequency domain, and then its echo can be eliminated in Hyp-curvelet 
space. In the end, data are reconstructed back into time-space domain without containing 
rebar echo. Simulation results show that the proposed method has good performance in 
rebar echo detection and suppression under the condition of low SNR, and diseases echoes 
are preserved well and rebar echo is rarely left over in the reconstructed data.

Keywords: Hyp-curvelet transform, Hyperbola Radon transform, Rebar echo elimination, 
target detection   
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