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Indoor Through-the-wall Passive Human Target Detection Algorithm
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Abstract: In through-the-wall scene, due to the serious attenuation of signal caused by wall, the energy of
target reflection signal in the received signal decreases significantly and the received signal is submerged in the
direct signal of the transceiver and the reflection signal of indoor furniture, making the target behind wall is
hard to be detected. In view of the above problems, a novel Through-the-Wall Multiple human targets
Detection (TWMD) algorithm based on multidimensional signal features fusion is proposed. Firstly, the
received Channel State Information(CSI) is preprocessed to eliminate the phase error and amplitude noise, and
the multidimensional signal features are fully extracted from the correlation coefficient matrix by using time
correlation and subcarrier correlation of CSI. Finally, the mapping between features and detection results is
established by BP neural network. The experimental results show that the recognition accuracy of this
algorithm in the environment with glass wall, brick wall and concrete wall is above 0.98, 0.90, 0.85,
respectively. According to the detection results of 4000 samples, compared with the existing detection
algorithms based on single signal feature, the proposed algorithm achieves an average accuracy improvement of
0.45 in the detection of different number of moving targets.
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