
 
 
 
 
 
 

α=1.1, the horizontal wire results to be in focus at a distance d =150 mm (Fig.1d) instead of 100mm. If 
α=1.22, the twisted wire with the eyelet is in focus at d= 150 mm (Fig.1e)instead that at d=125mm. 
Anyway, the results shown in Fig.1 demonstrates that the depth of focus can be controlled by means of 
the uniform stretching of the holograms according to Eq.(2). 

 

 

Figure 1. Reconstruction of a digital hologram H 
as recorded (no-stretching) at three different 
distances with each wire in focus at distance of 
(a) 100mm, (b) 125mm and (c) 150 mm, 
respectively. If the holograms is stretched with 
α=1.1 the horizontal wire is in focus at distance 
of d =150 mm (d) while for α=1.22 the curved 
wire is in focus even at d= 150 mm 
(e).Conceptual draw of the H stretching (f). 
 

 
This interesting results implies that by an adaptive deformation of digital holograms, different parts of 
the 3D scene that are a different depths can be obtained in good focus in a single reconstructions. 

2.  Fourier holograms 
For holograms recorded in Fourier configuration, the simple linear stretching gives different results in 
respect to the Fresnel holograms. In fact, by application of a linear transformation to a Fourier 
hologram no changes can be observed about image focusing properties during reconstruction.   

Nevertheless, if, instead of a linear transformation described by Eq.(1), we apply a quadratic 
deformation, it results that the in-focus distance changes with a linear law given 
by )'21( lLD α+= where l’ is the horizontal coordinate in the reconstruction plane, α is the 
deformation parameter and L is the reconstruction distance of the recorded (not deformed) hologram. 
Therefore, by this kind of hologram deformations we can put correctly in-focus the numerical 
reconstruction of a tilted object recovering its EFI. In Fig.2 (left) we show the numerical 
reconstruction of the acquired hologram for an object tilted with an angle φ= 55°. It is clear that the 
left part of the object, where there is the number “0”, results to be in-focus, while the right part, with 
the number “1”, is out of focus and that the focusing gradually worsen going from left to right side. If 
we apply the quadratic deformation before performing the reconstruction (with an opportune choice of 
the deformation parameter α), we obtain the image shown in Fig.2(right). 

 

  

Figure 2. Numerical reconstruction of the holograms for an object tilted with an angle of 55 degrees  
as acquired by the CCD (left) and after the quadratic deformation (right). 
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