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Study on the Image Reconstruction Algorithm for Passive Human
Terahertz Imaging System
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In order to improve the object identification capacity of our passive human terahertz imaging system, a
passive terahertz image reconstruction algorithm is put forward using deconvolution method. First the main reasons

OCIS codes

identification capability are obtained. Experimental results show that the proposed algorithm is able to effectively
the practicability of our imaging system.
Key words

original human terahertz images are processed and resulting images with higher definition and better object

1

of image degradation are analyzed according to the basic imaging principle of the system. Then the original terahertz
images are de — noised as preprocessing course. Afterwards the images are reconstructed by deconvolution method

using Gaussian point spread function, so the image resolution is improved. Their grayscales are corrected. The
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el
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improve the image quality of our passive human terahertz imaging system. It can help the observers detect the
contrabands hidden in the clothes of imaging subjects more quickly and accurately, which consequently strengthens

image processing; passive terahertz imaging; image denoising; deconvolution-based image reconstruction
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Fig. 1 Schematic diagram for passive terahertz

imaging system
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Fig. 2 Terahertz imaging system
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Table 1 Parameters of terahertz imaging system

Parameter Value
Working frequency /THz 0.1
Lens diameter /mm 300
Detector Radiometer
Size of image /pixel 100X 50
Spatial resolution /cm 5
Temperature resolution /K 1.7
Field /(%) 20X 40
Imaging speed /Hz 1
Size of system /m® 1.6X0.8X0.7
Weight of system /kg 350
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Fig. 3 Terahertz imaging indoor. (a) Visible image;

(b) terahertz image
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Fig. 4 (a) Spectrum and (b) three-dimensional mesh image of GLPF
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Fig. 5 Result of terahertz image denoising. (a) Original terahertz image; (b) result of image denoising; (c) filtered noise;
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