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Abstract

periodic structures, and their use in combinations often results in obvious moire fringes, which seriously affects the actual

In the liquid crystal television display module, the multilayer backlight diaphragm and pixel panel both have

visual effect. Therefore, it is important to establish a theoretical model of moire fringes in the liquid crystal display (LLCD)
module and carry out simulation analysis to explore methods for decreasing or eliminating moire fringes. Here, a moire
fringe model with bilayer prismatic diaphragm based on Zemax is established, and it is combined with an eye observation
model to simulate the visual effect of human eyes on the moire fringes in the LCD screen. In addition, the theoretical
models of the backlight diaphragm and pixel panel are constructed in MATLAB. By changing parameters including the
cycle size and rotation angle of the backlight diaphragm and the pixel panel, the parameters including the size and angle of
the moire fringe are simulated and analyzed, and the effect of moire fringes determined by the human eye observation on
the display is considered comprehensively.
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Fig. 5 Prism diaphragm model build by SolidWorks.

(a) Diaphragm figure; (b) sectional view

@ detector
double
diaphragm

|

point-source —
array

RRRRARRRRRRRRRRRARR

Y
b,

42 3% 520 H1/2022 £ 10 B /¥ FHR

W o TR R K /N R 20X 20 B BE 51, 8] bR A
2.5 mm, ZOGHEM R 90", PIZBE A R B H £
iz W g (PMMA) B RE, I B — & Mm% /o R8I0 2
J AR TR, HA TR e — 2 BB Ak

B 70T LU A R IS O — o S Ak i R
TN 25 ] LA W 3] W 7 1] 2% 8038 SUTE i 119 46 1) B2 R 2%
S T AR LI A A UL B TR R e s S A A
P REE i AR e A A PR 3R T 9 B JR 2R B0 AR A B o

1) X300 4 £ 114 5% i

R AN R 20 <20 1) i SR B 51 L B e % ¢ £
g 10°, I AL T A S 11,5 mm &b, 2B & B,
2 PR 2% 2% 2 il e st B UL B AL AR AN TR B 0 g G
TN SR SR80 B B R B T AR Ak, dn K] 8
FE7R o

)

Y

L,

K6 LR GBUBIOGEE . () GEE A5 1 (b) B4 i [
Fig. 6 Simulated light path of moire fringes. (a) Light path structure; (b) ray tracing diagram
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Fig. 9 Simulation results under different detector distances. (a) 5. 5 mm; (b) 11. 5 mm; (c) 16. 5 mm; (d) 26. 5 mm
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Fig. 12 Reception of detector before and after adding lens. (a) Before adding lens; (b) after adding lens
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Fig. 13 Process of producing moire fringes. (a) Vertical fringes; (b) slanted fringes; (c) moire fringes
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Table 3 Error comparison of moire fringe calculation results

Edge period of Edge period of

Experimental result of

Theoretical result of

diaphragm 1 /pm diaphragm 2 /um Rotation angle /(°)  moire fringe period / moire fringe period /pm Deviation /%
pm
25 19 7 70.92 72.36 1.99
23 19 7 92. 22 92.10 0.13
23 20 7 126. 28 130. 10 2.94
20 15 5 57. 30 57.43 0.23
20 13 5 37.25 36.41 2.31
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Fig. 18 Lens structure of eye model
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