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Chaotic Ground Penetrating Radar Based on Compressive
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Abstract; It is an important task in urban construction to detect the underground cavities of urban roads,which can
effectively reduce road collapse and ensure road safety. Compared with the conventional ground penetrating radar
(GPR) ,the chaotic based GPR has the advantages of strong anti-interference and high signal-to-noise ratio. However,
the existing chaotic GPR needs to collect a large number of data when determining the location of the cavity ,and carry
out cross-correlation operation between the echo signal and the delayed transmission signal ,which takes a long time,
and brings a great burden to the storage and transmission of the signal ,which is not conducive to practical application.
In this paper,a new two-dimensional imaging method based on compressed sensing is proposed for chaotic ground
penetrating radar, and it is used in underground cavity detection. In this method, chaotic pulse phase modulation
(CPPM)signal is used as the signal source,and compressive sensing ( CS)is used to replace the cross-correlation
operation in the process of traditional chaotic signal processing,so as to reduce the amount of data collected. The
simulation and experimental results show that compared with the traditional chaotic GPR imaging method , the new
imaging method based on CS can accurately detect the underground cavity target with only 10% of the data sampled
by the traditional method while maintaining the effectiveness and accuracy of the imaging results, which greatly
improves the efficiency of GPR.

Key words: ground penetrating radar ( GPR) ; compressive sensing ( CS) ; two dimensional imaging ; underground
cavity ; chaotic pulse position modulation( CPPM)
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