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Efficient Generation of 3-D Video Holograms Using
Temporal-Spatial Redundancy of 3-D Moving Images
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ABSTRACT

In this paper, a new method to efficiently generate the 3-D(three-dimensional) video holograms for 3-D moving
scenes, which is called here the TSR-N-LUT method, is proposed by the combined use of temporal-spatial
redundancy(TSR) of 3-D video images and novel look-up table(N-LUT) technique. That is, in the proposed
scheme, with the differential pulse code modulation (DPCM) algorithm, temporally redundancy redundant data in
the inter-frame of a 3-D video images are removed between the frames, and then inter-line redundant data in the
inter-frame of 3-D video images are also removed by using the DPCM method between the lines. Experimental
results show that the proposed method could reduced the number of calculated object points and the calculation
time of one object point by 23.72% and 19.55%, respectively on the average compared to the conventional
method. Good experimental results with 3-D test moving pictures finally confirmed the feasibility of the proposed

method to the fast generation of CGH patterns of the 3-D video images.
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Fig. 6. Extracted temporal redundancy data of 3-D video
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Fig. 7. Interline redundancy maps extracted with a
vertical scanning method
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(¢) 31° frame

(d) 60" frame
Fig. 8. Reconstructed of conventional TR-N-LUT method
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(d) 60" frame
Fig. 9. Reconstructed of proposed method
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Fig. 10. Comparison with conventional and proposed
method
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Table 1. Comparison results between the conventional
and proposed methods

TSR-N-LUT | TSR-N-LUT
TR-N-LUT | (Vertical | (Horizontal
scan) scan)
Number of 8,831.97 6,890.97 6,036.73
Ist - |calculated points| (100%) (78.02%) (68.35%)

300 | Computation 057 046 041

frame tinef?r’m ;—point (100%) | (8140%) | (71.07%)

Number of | 1087330 | 953567 | 8994.03

31st - |calculated points| (100%) | (87.70%) | (82.72%)

f;‘flmm ﬁncme f‘or‘pu‘f_‘m‘.l o2 1.10 1.03
) POb) - 100%) | (9120%) | (84.87%)

Number of 985263 | 8213.32 7,515.38
calculated points| (100%) (8336%) | (76.28%)
Total | Computation
tine for 1-point

(ms)

0.89 0.78 072
(100%) | (88.06%) | (80.45%)
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ZEa dab A7EE wlagk AiaE el Zlo)
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w222} Microsoft Windows7 7|HFe]  Matlab
200925 AREsle] FaYsiict Rl A3 1
~ 30" =3¢ 94t ¥<QEE TR- N-LUT 7|9
°] 8,831.97 ¥3lEd|] 698097 FQIEZ Aakel
Hhrlo] 7|&e] upH W) 2198%2] 4k EQlE S
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Z9JollA= 10,873.30 EQNEA 953567 E9l
ER FolEa A 32 sl M= A
o7 985263 ¥3Eo|A 8213.32 ¥QlER 7}t
ZFo] oF 16.64%2] AF EQIEV} Fol=x 7
E 5 ook ¥lEY 228 APAIRE 7S
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