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摘要 随机噪声雷达通常利用时域相关完成脉冲压缩从而进行目标检测。该文根据压缩感知理论提出一种适用于噪声雷达目标检测的新算法，它用

低维投影测量和信号重建取代了传统的相关操作和压缩处理，将大量运算转移到后期处理。该算法以噪声雷达所检测的目标空间分布满足稀疏性

为前提；利用发射信号形成卷积矩阵，然后通过随机抽取卷积矩阵的行构建测量矩阵；并采用迭代收缩阈值算法实现目标信号重建。该文对算法

作了详细的理论推导，形成完整的实现框架。仿真实验验证了算法的有效性，并分析了对处理结果影响较大的因素。该算法能够有效地重建目

标，具有良好的运算效率。与时域相关法相比，大幅度减小了目标检测误差，有效抑制了输出旁瓣，并保持了信号的相位特性。
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Abstract： Random noise radar executes pulse compression via direct correlation in time domain for target detection. A 

novel algorithm is proposed based on compressive sensing for random noise radar system. Projection for low dimension 

data is adopted instead of correlation; Signal reconstruction is used to substitute signal compression; And much 

computational load is transferred to background processing. In this algorithm, detected targets in scene satisfy the 

requirement of sparsity peculiarity, and measurement matrix is constructed by selecting the rows of convolution matrix 

stochastically. Furthermore, two step iterative shrinkage/thresholding algorithm is applied to reconstruct target signals. 

With elaborate theoretical derivation, the whole processing of this algorithm is presented. Simulation results are 

provided to show that the algorithm is able to reconstruct targets efficiently with well computational efficiency. Moreover, 

factors highly influencing on the results are analyzed. In contrast to correlation operation, reconstruction error is 

significantly reduced and sidelobes are faithfully suppressed. In addition, phase characters of target information are 

preserved well. 
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