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Fig. 2.7. Collinear shift multiplexing. 
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Fig. 3.9. Off-axis amplitude hologram. 
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Fig. 3.10. Double phase hologram. 
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Fig. 3.17. Holographic diversity interferometry. 
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Fig. 4.1. Schematic of multilayer collinear holographic memory. 
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Fig. 4.6. Shift selectivity along z-axis that depends on NA of objective lens. 

 

Fig. 4.7. Shift selectivity along z-axis by numerical simulation and average speckle size 
on recording plane. 

 

 

  

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

1

10

100

1000

 

 

NA of objective lens

 Shift selectivity along z axis (�Pm)
 Average speckle size along z axis (�Pm)
 Average speckle size along x- y axis (�Pm)

0 50 100 150 200 250 300 350

0

2

4

6

8

10

12

14

16

18

 

 

S
N

R

The number of recorded pages, S

 In the case of layout (a)
 In the case of layout (b)

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

1

10

100

1000

 

 

NA of objective lens

 Shift selectivity along z axis (�Pm)
 Average speckle size along z axis (�Pm)
 Average speckle size along x- y axis (�Pm)

























75 
 

 

 
Fig. 4.19. Shift selectivity along z-axis for each reference NA by experiment. 

 

Fig. 4.20. Shift selectivity along z-axis for each reference NA by simulation. 

.  
Fig. 4.21. Reconstructed images for each position along z-axis. 
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Fig. 4.23. Improvement effect of SNR by MRPM. 

 

Fig. 4.24. Reconstructed images with and without MRPM  
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Fig. 5.11. Experimental setup 
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Fig. 5.12. Original data page and it is also used in normal speckle shift 
multiplexing 

 
Fig. 5.13. Diffusion phase-only image and it is also used in speckle shift 
multiplexing with our method 
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Fig. 5.15. Image alignment on SLM and CCD. In the case where optical image 
is not correctly imaged onto the CCD plane, as illusrated in Fig. x(b), due to 
image tilt and size expansion/reduction, digital phase conjugation does not 
work.  
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Fig. 6.6. Full complex amplitude modulation by spatial cross modulation method. 
Number of data pixel in used image is 256 × 256 and diffusion ratio by diffuser is 4.0. 
Note that the number of data pixel is different from that shown in Table I just in this 
case. (a)Original amplitude image; (b)Original phase image; (c)Spatial profile of 
random diffuser; (d)Diffused amplitude image; (e)Diffused phase 
image(Cross-modulated image); (f)Reproduced amplitude image; (g)Reproduced phase 
image. 

  








































