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Simulation on the effect of noise on 2.52 THz Fourier digital holography

CUI Shanshan, LI Qi, HU Jiaqi
(National Key Laboratory of Science and Technology on Tunable Laser, Harbin Institute of Technology, Heilongjiang Harbin 150080, China)

Abstract: With the capability of shearing resistance, Fourier digital holography will be of great
significance once applied to terahertz imaging field. In this paper, the 2.52 THz Fourier digital holography
is simulated based on the parameters of surface array detector. Then the reconstructed image can be
obtained for a certain object using Fourier holography. By adding Gaussian noise and salt pepper noise to
the object, the influences of noise on the object are studied with the mean and median filters. The
experimental results reveal that, the reconstructed image can be distinguished though affected by noise,
when the variance of Gaussian noise is below 0.20, and image contours become distinct after filtering;
when the variance of Gaussian noise is above 0.20, the reconstructed image cannot be distinguished even
filtered. When the density of salt and pepper noise reaches up to 0.20, the reconstructed image submerges,
but it can be observed again by mean filtering or median filtering. Therein the mean filtering is superior to
median filtering.
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(a) hologram without (b) hologram with Laplace  (c) reconstructed image without (d) reconstructed image with
Laplace processing processing Laplace processing (Rsy= Laplace processing (Rsn=
0.133 6, MSE=0.426 8) 0.362 5, MSE=2.174 0)

Fig.4 Reconstructed images without and with Laplace processing
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Fig.6 Reconstructed results of Gaussian noise image
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Fig.7 Scanning results of Fig.6
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(b) median filter

Fig.8 Filtering results of Fig.6
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Fig.9 Salt and pepper noise images
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Fig.10 Reconstructed results of salt and pepper noise image
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Fig.11 Scanning results of Fig.10
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Fig.12 Mean filter and median filter results of Fig.10
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noise - - - - noise - - - -
variance noisy mean median noisy mean median variance noisy mean median noisy mean median
image filtering filtering image filtering filtering image  filtering filtering image filtering filtering
0.05 14621 2.1079 1.9728 5.6430 2.6371 2.8168 0.05 1.3799 2.0316 1.9135 6.0062 2.7015 2.7502
0.15 1.566 5 2.4113 2.2206 15.0063 6.1546 6.7040 0.15 1.4662 23171 2.1783 16.3538 6.3674 6.4978
0.20 1.5576  2.4334 2.2502 17.9999 6.7306 7.4847 0.20 1.5189 2.4621 2.2882 21.3962 7.9955 8.5183
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