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Optical acquiring technique of three-dimensional integral
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Abstract: By taking optical acquiring 3D objects with a lens array for an example, a method to obtain
the optimal pick-up distance was proposed to reduce the elemental image overlap and the crosstalk in
reconstructed three-dimensional images for 3D integral imaging and display technology. By analyzing
the effective imaging rates of object points and the image point utilization of objects with various sizes
at different pick-up distances, the optimal pick-up distance was achieved. Compared with conventional
methods for a specific integral imaging system, the product of the effective imaging rates of object
points and image point utilization has increased at the optimal pick-up distance and the maximum one
can increased by 34 times. Optical experimental results show that the reconstructed images has full 3D
information and wealth detail, which verifies the feasibility of the proposed method. Moreover, the
method is suitable for both the lens array and the camera array to acquire 3D information.
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Fig. 1 Pickup process of integral imaging
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Fig. 2 Schematic diagram of proposed method
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Tab.1 Experiment parameters

Lens number Focal length of Elemental Elemental object Image plane
of lens array lens/mm lenses/mm® plane area/mm® area/mm’
5CH) X7(V) 55.97 7X4.,3 35X30.1 35X30.1
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Tab. 2 Comparison of pick-up distance between new

method and original method

Object size New method Original method

O W ok RSV S o
distance/ mm distance/ mm

35 0. 3395 391.79 0. 0098 279. 85
70 0. 5470 671. 64 0. 0282 599.7
105 0.6190 1063. 43 0. 0602 839. 55
140 0.6521 1343. 28 0. 1040 1119.4
175 0.6572 1679. 1 0.1714 1399. 25
210 0. 6555 2126. 86 0.2712 1679. 1
245 0.6539 2518. 65 0.4245 1958. 95
280 0.6624 2742.53 0.6165 2238.8
315 0. 6609 3078. 35 0. 6489 2518. 65
350 0. 6597 3414, 17 0.5922 2798.5
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ging in experiment
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