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Digital holographic microscopy aberration compensation with high speed
XIE Zhan, HUANG Xinyu, CAI Peng, FAN Yuanyuan, LIU Congrui, KONG Yong
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[ Abstract] In the process of digital holographic microscopic quantitative phase imaging, a microscope is used in the experimental

device to enlarge the object light information and the reference light beam. The three — dimensional phase of the hologram will

introduce the curvature of the microscope and cause serious distortion of the object phase. In addition, off—axis inclination introduces

tilted distortion. In this paper, a two — wavelength phase subtraction method is proposed to eliminate the distortion in digital

holographic microscopy. The specific operation is to record the phase images at different wavelengths by using filters that are highly

transparent to 671 nm band and highly inverse to 532 nm band respectively. Then, the phase diagram containing object information

and distortion can be directly subtracted from the phase diagram containing only distortion to obtain the phase diagram with distortion
compensation. Through theoretical analysis and experimental verification, it is proved that the proposed method has great application

value to compensate distortion in digital holographic microscopy.
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Fig. 1 Schematic of second—order distortion aberration
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Fig. 2 Structure diagram of the filter piece
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Fig. 3 Schematic diagram of optical path structure

T, KR 671 nm OG- FATE bR EHLAY
4 BRI UG 4 B X B b 4 B R gk A 7l L
A4 b BEAS B JFAR A AR L @, , BEET @, HONLA
TR B I BT B A7 AE — B B AR A AR
SRIG RN 532 nm W BOEERFASN 2 B E1E R
25334 B B 0 s 48 4 2 (B TR A (R B o A A gk P
N2 HAEMN @,, VLB @, o AT — i F1 B A
(VACTRETSINE =3 i SR e (TR L AN R Rk 4 (R )
BT @, , HEATAHA 1R 22 1) [R] I M 15 21 5 2 A1
B gy0 WM 671 nm FOCERITHEE LK 4 7
7N, KR 532 nm OGRS L WA S iR,

(a) 2B

(b) HEMA

(o) BT

(d) +1 s [ g A E

(e) BLEEAANL

(1) /D IS L AL

4 GEAKZA 671 nm BLRMIRERE
Fig. 4 Photos taken by a 671 nm laser
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Fig. 5 Photos taken by a 532 nm laser
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Fig. 6 Phase diagram with aberration compensation
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