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Longitudinal resolution enhancement of terahertz imaging based on
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Abstract: In order to improve the longitudinal resolution of terahertz imaging detection, a novel longitudinal resolution
enhancement method based on empirical mode decomposition of continuous wavelet was proposed. Firstly, the frequen-
cy domain signals of the sample are processed by continuous wavelet transform to obtain the corresponding continuous
wavelet transforms coefficients. Then, the obtained continuous wavelet coefficients are decomposed by empirical mode
decomposition, which is adaptive decomposed into a series of intrinsic mode functions and a residual signal. And the
first-order intrinsic mode functions are extracted as the imaging parameter for 3D reconstruction to obtain the final 3D in-

trinsic mode function image, so as improving the longitudinal resolution of terahertz detection image. In order to verify
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the effectiveness of the method, the 150~220 GHz high frequency terahertz frequency modulated radar imaging system

was used to detect two kinds of sandwich structure composite material with internal adhesive debonding defects, and the

proposed method was used to process them. The detection results images of the longitudinal resolution effectively en-

hanced and the sharpness effectively improved was obtained, which provides a new idea of future terahertz computer to-

mography imaging and terahertz non-destructive testing research.

Key words: terahertz imaging, continuous wavelet transform, empirical mode decomposition, longitudinal resolution
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Fig. 7 THz images at different scan points along the z axis in sample 2 (a) The scan point 1483, corresponding to the upper surface

of cyanate ester matrix composites reinforced by quartz yarns(Il); (b) The scan point 1485; (c) The scan point 1487; (d) The scan

point 1488, corresponding to the lower surface of cyanate ester matrix composites reinforced by quartz yarns(Il)
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Fig. 8 The comparison between the original detection signals
and the signals processed by the proposed method (a) Signal

comparison of adhesive debonding defect in sample 1, (b) sig-

nal comparison of adhesive debonding defect in sample 2
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Fig. 9 Each method of reconstructing image for specific re-

gion data in sample 1 (a) Select the z direction data within the
dotted red line region for 3D reconstruction, (b) 3D image re-
construction from original detection data, (c) 3D image recon-
structed by previous method, (d) 3D image reconstructed by
proposed method in this paper
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Fig. 10  Each method of reconstructing image for specific re-
gion data in sample 2 (a) Select the z direction data within the
dotted red line region for 3D reconstruction, (b) 3D image re-
construction from original detection data, (¢c) 3D image recon-
structed by previous method, (d) 3D image reconstructed by

proposed method in this paper
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