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迭代子空间跟踪和结构约束的自适应波束形成算法

賀順,杨志伟,廖桂生

 西安电子科技大学雷达信号处理重点实验室;  西安科技大学通信学院

摘要： 

自适应波束形成（adaptive beam-forming: ABF）方法通过对阵列数据进行加权处理来获得最大的输出信干噪

比，对采样协方差矩阵依赖性较大。在小快拍和通道随机响应误差条件下，采样协方差矩阵的估计值与真实值通常

存在较大差异，严重恶化了基于线性约束最小均方误差准则的自适应波束形成方法的干扰抑制性能。针对该问题，

本文基于子空间投影类波束形成方法的思想，提出采用迭代子空间跟踪和结构约束的自适应波束形成方法。该方法

首先利用clearing技术在训练样本集上依次跟踪主特征矢量并构成信号子空间；然后根据子空间投影类波束形成权

矢量的结构特性计算自适应加权矢量。仿真结果表明本文方法能有效提高自适应波束算法的输出信干噪比。 
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Adaptive beam-forming algorithm with iterative subspace tracking and structural 
constraint

 HE Shun, YANG Zhi-Wei, LIAO Gui-Sheng 

National Laboratory of Radar Signal Processing, Xidian University, Xi’an;  Communication and 
Information Engineering College, Xi’an University of Science and Technology, Xi’an 

Abstract: 

The maximum output signal to interference plus noise ration (SINR) can be achieved as weighted the 
array data’s by adopting adaptive beam-forming (ABF) algorithm. Therefore, the deviation between the 

estimated sample matrix and the ideally correlation matrix will deteriorate the performance of the 
linearly constrained minimum variance (LCMV) beam-former. To alleviate this decreasing in output SINR 
with secondary data deficient scenario and channel mismatch coexistence, a new method based on 
iterative subspace tracking and structural constraint is presented. The approach is performed in two 
stages. First, we employ clearing operation at training data set to calculate each principal eigenvector in 
sequentially, then, the adaptive beam-forming algorithm based on subspace projection can be obtained 
by constraining its weight vector to a specific form. The high output signal to interference plus noise 
ration of subspace processing is remained and the robustness against small sample support and in the 
presence of channel mismatch is improved. Numerical simulation indicate that its performance is better 
than that of several well-known adaptive beam-former.
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