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Application of a novel filtering algorithm to eliminate mechanical
vibration in laser curtain detection
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Abstract: Noise, disturbances, and mechanical vibrations cause the laser curtain wall to deviate from the optical scan-
ning plane, significantly affecting the security detection performance. To improve the stability and accuracy of the laser cur-
tain wall detection system, mathematical compensation methods are used for processing. Simulation studies show that Gauss-
1an filtering is fast and effective for smooth surfaces, while wavelet filtering is time-consuming but more effective in handling
surface discontinuities. Therefore, a new mathematical processing strategy is proposed: wavelet filtering compensates for the
edge regions of the laser curtain wall surface, preserving the edge curvature, and Gaussian filtering is applied for overall sig-
nal smoothing. Experimental results validate the effectiveness of this method, successfully integrating the advantages of both
filters and significantly improving the system's stability and detection accuracy.
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