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Digital Holographic Microscopy (DHM) is a powerful method that allows from the numerical 
acquisition of a single amplitude image (the hologram), to recover at a high reconstruction 
rate (15 Hz) the amplitude and the phase delay introduced by a microscopic object with a 
nanometric precision along optical axis [1].  
  

 
Figure 1: (a) amplitude and (b) phase 
reconstructions without application of 
calibration method. (c) amplitude and 
(d) phase reconstructions with 
compensation for phase aberration and 
distortion 
 

 
Furthermore, the digital approach allows the 
application of numerical procedures to improve the 
quality of the reconstructed images by compensating 
for different kind of aberrations such as spherical 
aberration [2] or astigmatism [3] among others. We 
present here a calibration method inspired by the 
work of Ward et al. [4], allowing a full aberration 
compensation in terms of phase aberrations and 
image distortion in DHM. The principle consists to 
record a calibration hologram containing only the 
aberrations terms (hologram recorded without 
presence of specimen). The multiplication of the 
specimen hologram with the conjugated calibration 
hologram (containing the conjugated phase 
aberrations terms), allows the suppression of phase 
aberrations. The reconstructed amplitude and phase 
are also corrected in terms of distortion and phase 
aberration as presented in Fig.1, where a lens ball is 
used as a microscope objective to image a USAF test 
target. 
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