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Abstract

dimensional (3D) display technology has gained widespread acceptance; however, its common phenomenon of visual

Because of features such as continuous viewpoints and visual-aid elimination, a integral imaging three-

crosstalk seriously affects the stereoscopic viewing effect. In this study, the effective pixel region of each element image
that corresponds to the stereoscopic area was examined, and the corresponding crosstalk-pixel distributions were deduced.
Then, a crosstalk-free integral imaging 3D display structure with a full stereo viewing area was proposed, and an
accurately designed mask array with a gradient aperture was created. On one hand, the mask array penetrates the effective
pixel light, allowing the light to be imaged onto the main view area and all the levels of the stereoscopic view area, thereby
retaining all the integral imaging system stereo viewing areas. On the other hand, it blocks the outgoing crosstalk-pixel
light, thereby removing crosstalk between adjacent view areas and achieving a complete crosstalk-free integrated imaging
3D display of the full stereoscopic view area. The proposed device is straightforward to build, and it will help popularize

the integral imaging 3D display technology.
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Fig. 1 Distribution of stereo viewing area and crosstalk area of integral imaging
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Fig. 2 Reproducing images. (a) Correct 3D image; (b) crosstalk image
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Fig. 5 Principle of the proposed method and the structure of gradual aperture mask array. (a) Light propagation of crosstalk-free

integral imaging 3D display with full stereo viewing area; (b) structure of gradient aperture mask array
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Fig. 6 Light distribution in each viewing area. (a) Light propagation of main viewing area and even-order viewing area passing through

the hole 1; (b) light propagation of odd-order viewing area passing through the hole 2; (¢) distribution of stereo viewing area of

proposed structure
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Table 1 Experimental parameters

2D display panel Elemental image array

Pinhole array

Mask array with gradient aperture

) Resolution / . Resolution / w,;/ b,/
Size /cm . . Size . . p /mm g /mm ’ Ab,;/mm d/mm
(pixel X pixel) (pixel X pixel) (mm>Xmm) (mmXmm)
_ 1.7225X 1.56X
35.8 19201080 48X 27 4040 6.5 8 0.0325 4
2.405 0. 8775
®2 RIS
Table 2 Distribution of stereo viewing area
Viewing area width /mm Range of stereo-view /(°) Crosstalk width /mm
L/mm Dy /mm 0y/(°)  First order Second order First order Second order Between main and first
(one side) (one side) (one side) (one side) order viewing area (one side)
800 396.5 24.3 403 409.5 29.47-46. 89 54.01-62. 1 305.5
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Fig. 7 Distribution of stereo image and crosstalk image of traditional integral imaging. (a) Left first-order visual area — 35"; (b) main

visual area — 12°; (¢) main visual area 0°; (d) main visual area 12°; (e) right first-order visual area 35°; (f) crosstalk area — 50°;

(g) crosstalk area — 27°; (h) crosstalk area 27°; (i) crosstalk area 50°
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integral imaging display based on gradient-aperture pinhole

Distribution of stereo image and dark zone image of proposed gradient aperture mask array structure. (a) Left first-order visual
area — 35°; (b) main visual area — 12°; (¢) main visual area 0°; (d) main visual area 12°; (e) right first-order visual area 35%;
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