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Towards THz 3D imaging for objects with complex shape
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Abstract: The Inverse Synthetic Aperture Radar(ISAR) technology is applied to terahertz frequency
band, and the original data are obtained by scanning smooth surface objects and complex surface objects.
The obtained 3D data are processed based on fast Fourier transform, and the transverse and radial high
resolution terahertz 3D target reconstruction is realized. After the spherical wavefront correction of the
wavenumber domain echo complex signal to the plane wavefront phase compensation, interpolation
processing and spatial image threshold denoising processing, the reflection coefficient of the target is
extracted from the three-dimensional space and its spatial position information is retained, so as to
complete the reconstruction of the three-dimensional target.
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Fig.1 Principle diagram of synthetic aperture imaging for
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Fig.2 Experiment field photos of two sets of target objects
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Fig.3 (a) photo of target letters A and H; (b) photo of target model of plastic hand
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Fig.4 3-D scatter plot of original data Fig.5 Three dimensional scatter plot after direct
& 4 JFih%EEE =4ens | reconstruction of original data
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Fig.6 (a) unfocused image of data; (b)focused image of letter A; (c) focused x
image of letter H Fig.7 Two-dimensional focusing effect
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Fig.8 Three-dimensional reconstruction of scattered point images with different angles
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Fig.9 (a) 2D image of raw data by scanning mode of S};; (b) 2D focused image by numerical processing by scanning mode of S,

P9 (a) Sy EHIBEATT A9 AR —HERURIE 5 (b) Sy ST A4k B0 1) 2R 2 — B (R 1

original data amplitude image focusing amplitude image

E - ' 0 1
20 60 100 140 180 200
x/mm x/mm

Fig.10 (a) 2D image of raw data by scanning mode of S,; (b) 2D focused image by numerical processing by scanning mode of Sy,
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Fig.11 (a) 3D reconstructed image of hand model by scanning mode of S;;; (b) 3D reconstructed image
of hand model by scanning mode of Sy,
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