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Abstract

The imaging of samples immersed in milk media is blurred because of the scattering effect. By uti-
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lizing the digital holography technique, the phase and intensity of wave front of the transmitting
beam through the non-transparent media can be reconstructed, while the noises introduced by
the scattering material can be filtered by digital filtering algorithm. In this paper, the transmission
digital holographic microscopic system was applied in imaging of USAF resolution plate immersed
in milk. The effect of incident light intensity on imaging is also discussed. The experiment results
show that even when the incident light source is too weak to image the sample in milk, by applying
digital holographic microscopy, clear reconstructed intensity image of sample in milk can still be
obtained. Therefore, digital holography technique is especially suitable for the imaging of samples
immersed in milk media.
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Figure 1. Setup of transmitting digital holographic microscope
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Figure 2. USAF resolution board in air medium. (a) digital microscopic hologram; (b) frequency spectrum;
(c) intensity
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Figure 3. USAF resolution board in milk medium. (a) digital microscopic hologram; (b)

frequency spectrum; (c) intensity
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Figure 4. Digital holograms of USAF resolution board in milk medium illuminated by optical sources with mul-
tiple intensities. (a)-(0) the intensity of 4.5 mW, 4.2 mW, 3.9 mW, 3.6 mW, 3.3 mW, 3.0 mW, 2.7 mW, 2.4 mW,
2.1 mW, 1.8 mW, 1.5 mW, 1.2 mW, 0.9 mW, 0.6 W and 0.3 mW
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3.6 mW, 3.3 mW, 3.0mW, 2.7mW, 24mW, 2.1 mW, 1.8mW, 1.5mW, 1.2mW, 0.9 mW, 0.6 W F
0.3 mW
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Figure 5. Frequency spectrum of USAF resolution board in milk medium illuminated
by optical sources with multiple intensities. (a)-(0) the intensity of 4.5 mW, 4.2 mW,
3.9 mW, 3.6 mW, 3.3 mW, 3.0 mW, 2.7 mW, 2.4 mW, 2.1 mW, 1.8 mW, 1.5 mW,
1.2 mW, 0.9 mW, 0.6 W and 0.3 mW

5. FRIFEEAREBE T F PR D HEEERIEE. (a)~(0) NFTHKINERNA 4.5
mW, 42 mW, 3.9 mW, 3.6 mW, 3.3 mW, 3.0 mW, 2.7 mW, 24 mW, 2.1 mW,
1.8mW, 1.5mW, 1.2mW. 0.9 mW,. 0.6 W #1 0.3 mW

LS FER, RIFDGHR R A4 B RS s MU, BEROCIRAOILES, SRR,
0.3 mW AbSEAR R IR T LA AT L, T S R T 0. RS 0 9 A A7 SR,
6 7.
I -
= 9 A = 9
= =
] =
M=y
{AER =

(@ (h)

(9]

DOI: 10.12677/0€.2020.103014 112 JeH T


https://doi.org/10.12677/oe.2020.103014

WKEF F

(m) (n) (o)

Figure 6. Reconstructed intensity of USAF resolution board in milk medium illumi-
nated by optical sources with multiple intensities. (a)-(0) the intensity of 4.5 mW, 4.2
mW, 3.9 mW, 3.6 mW, 3.3 mW, 3.0 mW, 2.7 mW, 2.4 mW, 2.1 mW, 1.8 mW, 1.5
mW, 1.2 mW, 0.9 mW, 0.6 W and 0.3 mW
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