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Fig.1 The sketch for the relationship of the surface

structure and the optical length in reflection mode
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Fig. 2 The sketch for relationship of recorded object

size and recording distance
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Fig. 3 Schematic of digital in-line holographic microscopy
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Table 1 Experimental parameters for digital holographic microscopy

Parameter 1 2 3 4 5 6 7
2, /mm 40 20 20 20 0 20 20
L,=L,/mm 0.372 0 1.436 0 1.436 0 1.600 0 2.50 1.436 0 1.436 0
W.,=W,/mm 0.30 0. 30 0. 30 0. 30 0.30 0.30 0.30
H 0.000 6351 0.000 6351 0.001 2702 0.001 2702 0.001 270 2 0.001 8 0.001 8
r 0.002 117 0.002 117 0.004 234 0.004 234 0.004 234 0. 006 0. 006
M 1 1 1 1 1 1 3
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(a) The image of the original surface

500 100 x

(b) The reconstructed topography

H6 Z3ASEXRMELRER
H4 BZ1ALZBHRNERER Fig. 6 Experimental results using the parameters in Set 3
Fig. 4 Experimental results using the parameters in Set 1 o

(b) The reconstructed topography

(b) The reconstructed topography
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EHS Z24A2BdRMERER Fig. 7 Experimental results using the parameters in Set 4
Fig. 5 Experimental results using the parameters in Set 2

(b) The reconstructed topography
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(b) The reconstructed topography
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Fig. 8 Experimental results using the parameters in Set 5

(b) The reconstructed topography
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Fig. 9 Experimental results using the parameters in Set 6
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Fig. 10 Experimental results using the parameters in Set 7
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(a) Spectrum of object wave

(¢) The unwrapped phase image
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Fig. 11 Experimental results when the object wave does not satisfy the sampling capacity

(a) Spectrum of object wave
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(c) The unwrapped phase image

Fig. 12 Experimental results when the object wave satisfies the sampling capacity
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(a) Spectrum of object wave
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Fig. 13 Experimental results when the object wave satisfies the sampling capacity in image-plane hologram
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(b) The wrapped phase image

(¢) The unwrapped phase image
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Effect of System Parameters on the Reconstructed Image Quality in Digital
Holographic Microscopy

MA Li-hong, WANG Hui, YONG Li, DENG Li-jun
(Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract; The effect of system parameters on the reconstructed image quality in in-line digital holographic
microscopy was studied. Firstly the spatial frequency of object wave was computed. Under the assumption
of perfect imaging, the spatial frequency of object wave in the image space was completely determined by
the frequency of the surface structure of the measured specimen and the magnification of the imaging
system. Then, a suitable magnification must be designed so that the spatial frequency of object wave in the
image space could satisfy the sampling capacity, based on the analysis that all the spatial frequency
components of object wave should arrive at the recording plane and be effectively recorded in order to
acquire the reconstructed image with high quality. And the recording distance affects on the object size
which can be effectively recorded. When the magnification was the same, the size became larger with the
decrease of the recording distance. Both the simulation and optical experiments validate the correctness of
the proposed analysis.

Key words: Digital holographic microscopy; Reconstructed image quality; Magnification; Recording

distance





