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Seismic and acoustic sensors play a crucial role in detecting and tracking 

moving objects by capturing ground vibrations and airborne sound waves. These 

sensors are deployed on the surface to passively monitor object movements without 

requiring active signal transmission [1-3]. Seismic data processing techniques, 

including spectral-time analysis, allow for the differentiation of movement-induced 

vibrations from background noise, improving detection accuracy [4-6]. 

Spectral-polarization processing enhances the ability to determine object 

direction by analyzing wave propagation characteristics and polarization parameters. 

Bearing determination methods leverage seismic wave travel times and 

frequency-domain analysis to estimate the precise location of moving objects. 

Experimental results confirm that seismic-acoustic detection achieves 85-95% 

accuracy, making it highly reliable for security, military surveillance, and industrial 

automation applications. 

The passive nature of seismic and acoustic sensors allows for covert and real-

time monitoring in complex terrains, including urban environments and remote 

locations. The integration of seismic and acoustic sensors provides a robust and 

efficient solution for detecting moving objects in various environments. Further 

advancements in data processing algorithms and sensor networks can enhance 

detection capabilities, improving adaptability to diverse operational conditions and 

expanding their application range in both civilian and defense sectors. 
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