Classical 3D technology
1. Explain how human eyes can obtain three dimensional (3-D) perception with the left and the right eyes. (Hint: disparity)

2. What is monocular 3D and binocular 3D vision? List a few examples. (Hint: something you learnt from your 1st mini-project)

3. Describe the 3D movie projection technology in a typical cinema, and the device that the viewers need to wear in order to observe the 3D effect.
4. What is the difference between linear and circular polarization? 

5. Describe the main advantage of  circular polarized 3D spectacles over linear polarized 3D spectacles. (Hint: Effect of tilting the head sideways when watching a 3D movie)

6. Describe the 3D technology in domestic television based on 
(a)
time division multiplexing, and 
(Hint: shutter glass)

(b)
spatial division multiplexing.
(Hint: Patterned retarder film)

7. Describe the major disadvantages of a time-division 3D system. (Hint: consider brightness, flickering, practical issues, adverse effects on viewers)

8. Describe the major disadvantages of a spatial-division 3D system. (Hint: consider brightness, resolution, practical issues, adverse effects on viewers)

9. In a glass-free stereoscopic display that is implemented by overlaying a vertical lenticular array onto the screen, how does the sub-pixel (i.e the red, green, or blue sub-pixels) arrangement affect the quality of the 3D image.
(Hint: What causes the rainbow effect?)
10. Further to the above question, what should be the preferred sub-pixel arrangement?

11. Describe the principles behind a multiple view, 3D auto-stereoscopic display.

12. How are multiple views of a scene captured in practice? (Hint: something you learnt in the 1st mini-project)

13. Describe how multiple view images of a scene are packaged in the N-tile format.

14. What are the major advantage and disadvantage of the N-tile format?

Holographic 3D technology
15. What is the difference between photography and holography?

16. Describe the optical setup for capturing an off-axis hologram of a physical object. Explain why an off-axis, real-valued (i.e. the pixel value is a real number and not a complex number) hologram is captured instead of an inline real-valued hologram.
17. Explain what is meant by a “twin image”, and how it is affected by the angle of incidence of the illumination beam for a real-valued off-axis hologram.

18. What is a Fresnel zone plate (FZP), and how it is expressed mathematically?

19. What is the magnitude of a FZP? (Hint: it can be deduced from the mathematical expression)
20. Describe how a Fresnel hologram can be generated from multiple object points. (Hint: superposition)

21. Describe a typical process for generating digital hologram with numerical means (i.e. using computers instead of optical setup).

22. Describe the sub-line method for speeding up the hologram generation process.

23. What are the advantage(s) and disadvantage(s) of the sub-line hologram generation process? (Hint: consider data-rate, speed, parallax)
24. What are the major disadvantages of spatial light modulators (SLMs) in displaying holograms? 
25. Describe how a complex-value hologram can be displayed with

(a)
2 SLMs,

(b)
a single amplitude-only SLM, evenly partitioned into 2 non-overlapping regions.

(c)
a single phase-only SLM, evenly partitioned into 2 non-overlapping regions.

26. What are the disadvantages of the hologram display systems in the above question?

27. Show mathematically, how a complex number can be decomposed into a pair of phase-only terms.
28. Describe how a complex-value hologram can be converted into a phase-only hologram with the following means, and their advantage(s) and disadvantage(s).

(a)
Direct magnitude removal,

(b)
Iterative method (e.g. Gerchberg Saxton Algorithm),

(c)
Complex modulation,

(d)
One step Phase Retrieval (OSPR),

(e)
Uni-direction and bi-direction error diffusion,

(f)
Down-sampling method.
29. Describe the localized error diffusion method for converting complex-valued hologram to phase-only hologram.

30. What is the advantage of phase-only hologram over amplitude-only hologram? (Hint: consider attenuation)
31. What are the problems in printing a hologram with a high resolution printer?
32. What is meant by a binary amplitude hologram?

33. Describe the advantage(s) and disadvantage(s) of generating a binary hologram with the following means.

(a)
Sign-thresholding,

(b)
Grid down-sampling,

(c)
Grid-cross down-sampling,

(d)
Random (stochastic) down-sampling,

(e)
Adaptive down-sampling.
34. Describe the frequency spectrum of an image that has been down-sampled with a grid-cross lattice, and explain why it can be applied to generate binary hologram.

35. Describe the principles of phase-shifting holography (PSH).

36. What is meant by the term “steps” in PSH.

37. Describe the advantage(s) and disadvantage(s) of 

(a)
four-steps PSH system,

(b)
one-step PSH system.

38. Describe mathematically, how can a complex valued hologram be captured with a four-steps PSH system.


