$28% 456 w5 %R Vol. 28.No. 6
2013 4F 12 A Chinese Journal of Liquid Crystals and Displays Dec. ,2013

XEHS:1007-2780(2013)06-0855-05
TR L AdE B GBS T 51T |
%iﬁgaﬁil@\%9iyk‘§”@af% ’%i%'g?%éﬁagﬁ7x%\a§ﬁj‘a*

M K2 LS (5 B TR AR, M M 350002, E-mail:xtzhou@fzu. edu. cn)

M OE: ERUNR 3D BoRJE —FoR) RS BE R 5 AT 4 A5 S T SR AN T B R B X AR BRLR 3D BUR
bR B R 2 ] ] RS B 2 O 5 1R T DL R A B BT AR 2 TR B R G Y B A IR R T R R
B SR T FLBE B 09 AS 338 D8 43 o B ik 2% WO M T 8T AL/ OB SR A & MR B S5 40 . AR AR 42 UL R 3 L A3
BHAL /0B B G S B S8 TE R Tracepro G2 B4R 42 UAR 3D 7R o 78 #4705 &, 45 1 oK 710
SR A BY B L BT L /TGS R AL A [ 51 #0 RE A R0 20 3 3 fd B 2 T ) B A A B 51 1 5 R TG 56 i 2%
BE L 4 B R BT 2 5 2290 53 B B R A A B 2 SR FH AT L/ (803 8 A 6 W 4 B L A B ) B KT B A R A
x # W eI ERUE 3D WIR EF LIS s 06E BB 81

FESFEE: 0435;TN27 XERARIRED : A DOI: 10. 3788/YJYXS20132806. 0855

Design and Simulation of Combined Pinholes/Microlens
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Abstract: Integral imaging is a display technology which captures and displays three-dimen-
sional (3D) information using microlens array, stray light from the intervals between the ele-
mental lens and crosstalk between the elemental images might affect the quality of the recon-
structed image. This paper presents a combined pinholes/microlens array. in which the pin-
holes array was used to reduce the stray light. The parameters were designed and analyzed
according to the principle of integral imaging, and the 3D display process was simulated
using Tracepro. The results show that the presence of pinholes array reduces remarkably the
lilght spots irrelevanted to the imaging during both the pickup and reconstruction of images.
Especially, when the pickup lens and reconstructed lens were both pinholes/microlens array,
the reconstructed image with the highest quality was obtained.
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Fig. 1 Scheme of integral imaging
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Fig. 2 Scheme of combined pinholes/microlens array.

(a) microlens array; (b) pinholes array; (c)

combined pinholes/microlens array.
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Table 1 Parameters of microlens array and integral ima-

ging system

Lens and imaging system Parameters
Number of lens 9X9
Focal length /mm 19. 64
Aperture /mm 5
Shape of lens Circle
Material PMMA
Object distance (g) /mm 16. 84
Image distance (g) /mm 117.8
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Fig. 3 Simulating system structure of integral imaging
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Fig. 4 Elemental images captured by the simulating sys-
tem. (a) Elemental images captured using micro-
lens array; (b) Elemental images captured using

combined pinholes/microlens array.
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Fig. 5 Reconstructed images obtained by the simulating

system. (a) Microlens array was used in the pick-

up and reconstruction; (b) Pinholes/microlens

was used in the pickup, microlens array was used

in the reconstruction; (c) Pinholes/microlens

was used in the pickup and reconstruction.
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