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Design and Simulation of Curved Microlens Array for
Integral Imaging 3D Display

PENG Yu-yan, ZHOU Xiong-tu, ZHANG Yong-ai, YANG Lan, GUO Tai-liang
(School of Physics and Information Engineering , Fuzhou University, Fuzhou 350002, China)

Abstract; Integral imaging 3D display has a small field of view range, and the stray light between the
microlens will cause degradation of reconstructed images. In view of these problems, this paper presents
a pinhole/ microlens array structure with curved surface, which fits flexible display and curved surface
display well. The parametric analysis of curved surface pinholes / microlens array according to the
integrated imaging principle conducted, and the recording and reconstruction process of integrated
imaging 3D display based on curved surface pinholes / microlens array was simulateed with TracePro.
The results show that, in the recording and reconstruction process, the quality of reconstructed image
can be improved by the curved surface pinholes / microlens array structure. Concretely, a larger visual
angle of three-dimensional objects is obtained in recording process and the field angle of reconstructed
image is larger relatively. The quality of reconstructed images are accessed by rotating the receiving
screen, and it is found that the best images can be obtained when the curved degree of the curved surface
pinholes / microlens array is 30°.

Key words: Integral imaging; 3D display; TracePro; Microlens array; Field of view; Flexible display;
Image reconstruction
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(a) FOV of flat microlens array

(b) FOV of curved microlens array
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Table 1 Parameters of curved pinhole/microlens array

and integral imaging system

Lens and Imaging System Parameters
Number of Lens 11X9
Focal Length/mm 24, 44

Aperture/mm 5

Shape of Lens Circle
Material PMMA
Object Distance(g)/mm 192. 20
Image Distance(g)/mm 27.80
the Radius of Curvature/mm 25.25

Thickness of Pinhole Array/mm 0.2
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