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基于低频IMF能量比的微弱目标检测算法

 张建, 黄勇, 关键, 何友

海军航空工程学院电子信息工程系, 山东烟台;  海军航空工程学院新装备培训中心, 山东烟台

摘要： 

为检测海杂波中的微弱目标，该文分析了海杂波的低频固有模态函数（IMF）特点以及目标的影响，

发现无目标时，海杂波的能量主要集中于前3个高频IMF中，而当目标出现时，海杂波的能量将向后面

的低频IMF扩散，导致低频IMF能量在整个信号能量中所占的比例明显增大，在此基础上提出了采用低

频IMF能量比检测微弱目标的算法。仿真结果表明，与基于盒维数的微弱目标检测算法和多脉冲CA-
CFAR(100个脉冲)检测算法相比，该算法的检测性能较好，对海杂波中的慢起伏目标具备较强的检测

能力。 
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Weak Target Detection Based on the Proportion of the Low Frequency 
IMFs Energy

 ZHANG Jian, HUANG Yong, GUAN Jian, HE You 

Department of Electronic and Information Engeering, Naval Aeronautical and  Astronautical 
University, Yantai, Shandong;  New Equipment Training Center, Naval Aeronautical and 
Astronautical University, Yantai, Shandong   

Abstract: 

To detect the weak target in the heavy sea clutter, after the intrinsic mode functions (IMFs) 
of the sea clutter and the inuence of the target on them is analyzed, it is found that the 
energy of the pure sea clutter is focused on the former 3 high frequency IMFs, but the 
proportion of the latter low frequency IMFs energy to the whole sea clutter energy becomes 
larger since it is affected by the appearing target, on the base of which, the proportion of the 
low frequency IMFs energy is proposed to detect the weak target. Compared with the weak 
target detection method directly using the box dimension or the multi-purses Cell Average 
CA-CFAR(100 pulses) method, it’s better to detect the slowly uctuant target in the sea 

clutter by the method proposed in the paper.
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