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Moire simulation and analysis on non-rectangular
sub-pixel metal mesh touch screen

SANG Sheng-tian', SU Yu-yang, XIA Lei, YU Tao, WANG Zhi-le
(School of Astronautics, Harbin Institute of Technology, Harbin 150080, China)

Abstract: When the moire pattern on the metal grid touch screen is simulated and analyzed by the sub-pixel
transmittance calculating matrix of LCD), if the sub-pixel shape of I.CD is non-standard non rectangular shape,
the accuracy of algorithm prediction results will be low because of the large shape error. In order to solve this
problem and provide the reliability of algorithm prediction results, this paper aims at a non rectangular sub-pixel
L.CD touch screen with specific shape, by improving the generation algorithm of sub-pixel shape, the computer
simulation is used to generate sub-pixel shape graphics closer to the real shape, scan and calculate its
transmittance matrix. Then, the obtained moire simulation pattern is processed by neighborhood filtering
and low-pass filtering in the frequency domain to obtain the characteristic frequency reflecting the moire visibility.
A moire visibility prediction table with metal mesh parameters as independent variables is generated, and the

prediction results of moire visibility are given in combination with the judgment frequency obtained from the
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experiment. The experimental results show that when 2 Ip-mm ' is used as the judgment frequency, the overall

matching rate of the improved algorithm is increased from 76.4% to 79. 5%, and the available matching rate is

increased from 67.57% to 84.51%. The accuracy and reliability of the algorithm are significantly improved,

which can provide more reliable prediction results for the manufacturers of metal grid touch screen.
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Fig. 3 Schematic for the calculation procedure of sub-pixel

transmittance matrix. (a) Illustration of black matrix
for non-rectangular pixel; (b) Illustration of metal
mesh parameters; (c), (d) Illustration of the super-
position for pixel plane; (e) Transmittance matrix

schematic for non-rectangular sub-pixel.
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Fig.8 Calculation results of the new algorithm

HIEL 6 WLEEN B3 45 Hh i SC B 45 21, nl LA H
25 Hh 9 SR ST L AR X (0 2 5
DX 30) 7 B R 07 8 B oA R B Ry, X Ui
JE AN T B E AR HIE B LA — € 19 3E
P o (E US4 B0 TN 25 2R R T A A R )
FFAE BRI 58 IR GO DL 2RI il (5 X3, 1X 5
Y A5 RN AAT G, Ul R E AT AR BOR A R
2o XL P 8 TSI 4 T B SE IR SOnT DL RE N R
AT 6 WLEEN B3 45 Hh B S B 45 21l LUK B, 4
25 B B R S0 AT DL AR ) X Jek B 2 11 B
R T LT B 4 A TN A5 SR AR AN O
IR GCAT DL B A (2, TSR ) AL R A s A
BE B, X T BT TR R B TR R N AR
HEP 101 0 EL A O ) v AR R R AT SR TR 7R

P8 rp B 4 5 5 A RN BR 2 A 57 L A

S B T A R R I R 22 IR MR R 22 R kR
B —EiRZ = EGAHEMMNE R, a5 A

14 50 AH X85 2 (TR 7 v 3224 i LA 64> 41 5
ML HA L8 K8 & R i di bk B
1.55% ) , AN 5% i) A 4 750000 2% SR A5 20 r 75 1) & R
R4 TS5

Ry T g A G kRN S D I 4 R W)
JE I FU B PR R RS Y T R, T T O R B A
S D JC 45 SR 0 UG C 2R o B A R Y D I
RS NN R ] SV TR N I R
5 B AT G 5 LY Ve 25 R — B B 5
P B2 BB L], R DG 2R 2 4 1 B4
g R nl JH AR 43 5 S0 W DS I 45 2R — B 2L
T S VG L 45 SR b B T R e,
BAXN:

B

A Dy 52y D TE 45 2R v R R Dl R SO
CEPVEECAE AR OK™) i s B8R , B R 45



1308 W5 Bos

37 %

1 B 7K SC AT U B T 3 v [m] B A2 O T ) B A
R AE S VG BC 45 5 b 5 A7 B OK 1Y
SRR

A FH DG i 58 i B T T 2 SR 4 ) T A
AT AE BE RN A BB T 1, v 5 e . 7
S bR AR 77 DR TC R B 0 il 4 B I, 2 80 LR
WRAR LY, JCR AR B AR 6 i A 1 S5 4 UC L 2
AL, X I B AR B AT Y 4 ) s S o8 e KT
f5 FL 70 A 45 A, DRt A 7 R O A T T R
R FEFIWIA RN 2 Ip-mm B, P A OE L Y A
PR VT FC 2 A A] FH D R A 3R 2 s . SR 27T LA
BB A R AR DT RO 76. 4% 2 R
79.5% , n] HVCHEC R 67. 57 % $E 5] 84. 51%,
PR 07 LV B2 48 bR B4 8] T 4 e, o3
S AT DG TC 2 B v S R K 3k 18 Y i AL VA A L
TSR 0 O R R T, ) SR TR R
/T S A el [ N T Ry L s 0 R 2
I R T/ A S e il |1 R 7R < BT
AE ST BR TORE N B, SRR i T &5 S 4k R

®2 WIWEEHL

Tab.2 Comparison of two algorithms

JE fig % AR/ Y BRI/ %
AR DL i % 76. 4 79.5
CIRSE LY eSS 67.57 84.51
& £ X #k:

HH AT IR 4 A a5 O (B A O B < T R0 A% 9 0t
R, 75 B R 22 FOULGE B E MR 2, AT
FH T TE A 5 80 26 il mT LA AR IE RE % £2 21 AT I /Y
& Jm MRS

1 F 1% R B o RT3k B A4 A 4
& DA 4% B B SR S B JE R Y
) A5 28 B DL Y VR R A 38, 3 3 R0 AE S0
FRFETRGHIE 2 58K 48 A fil 75 i
b PR Y B R ST UL IR 25 AR L AR SCEE X
Horp —Fh AR F 18 2 b4z B, R SRR 4
A W5 IR AR IR B0 4 3 0 T O 42 e B
PRV BC R o R 2 R e AR 4 45 B 45 B
P 14 223 )33 3% O 6 A7 08 i, 75 31 T R AE A5 R
o B2 W B R 40 1 R UL 8 A L A5 R A AR R
W 31 238 5% B IR 4 ) AT L RE E AT A3 25 . SR A5 AR
W, L2 Ip-mm R WA R R R R R
VT Jc 26 )\ 76. 496 $& &5 %] 79. 5% , AT F VT B 26 A
67.57% H 1= 2 84. 51 % , Bl i J5 BT ) R B A
AIEEPEAS BT A LR X S bR AR
FERE AR SO AT R VG BRI T 4R L X
XiF 4 JE DA il 4% B 0 A T R ORI B Ok S 4R
DG BC £ 455 Jas Do) A% ok 42 o A B2 0 Lo

[1] ##®&,hwT AlbaBmEaAEHESRES BRMAIT] &a5 2+,2020,35(7):733-740.

[2] LINSF, SHEN T Z. Electrical-optical properties of graphene oxide liquid crystal and its applications [J].

Chinese

Journal of Liquid Crystals and Displays, 2020, 35(7): 733-740. (in Chinese)

[3]

[4]

[5]
[6]

[7]

(8]

[9]

[10]

JINL L, YANG Z Z, LIU H, et al. Color moiré of a high dynamic range dual-panel LCD [J]. OSA Continuum ,
2020, 3(5): 1105-1116.
BYUN SJ, BYUN S Y, LEE J, et al. An efficient simulation and analysis method of moiré patterns in display sys-
tems [J]. Optics Express, 2014, 22(3): 3128-3136.
AMIDROR 1. The Theory of the Moiré Phenomenon [M]. Dordrecht: Kluwer Academic Publishers, 2000.
WHEATLEY J, LIU T, VAN DERLOFSKE J, et al. Greener displays through integrated optics: display back-
lights using OneFilm [J]. SID Symposium Digest of Technical Papers, 2012, 43(1) : 659-662.
WU B, ZHENG H H, LIS F, et al. Evidence for moiré intralayer excitons in twisted WSe,/W Se, homobilayer su-
perlattices [J]. Light: Science & Applications, 2022, 11: 166.
CADARSO V J, CHOSSON S, SIDLER K, et al. High-resolution 1D moirés as counterfeit security features [J].
Light: Science & Applications, 2013, 2(7): 86.
JOO B Y, SHIN D H. Simulations of pixel moirés in the liquid crystal display with image processing technique [J]
Displays, 2009, 30(4/5): 190-194.

CHEN C C, CHEN C Y, HUANG S Y. Metal mesh design for high-ppi LCD application [J]. SID Symposium Di-



5 10 19 SR, 25 AR 153K 4 Jm RS 42 B b 5 JR S0 7 B3 B 1309

gest of Technical Papers, 2015, 46(1): 805-808.

[11] POURNOURY M, ZAMIRI A, KIM T Y, et al. Numerical evaluation of moiré pattern in touch sensor module
with electrode mesh structure in oblique view [C1//Proceedings of SPIE 9770, Advances in Display Technologies
VI . San Francisco: IEEE, 2016: 977008B.

[12] XIE X D, YANG H, SHAO X B, et al. Moire research and simulation of OGS metal mesh touch sensor [J]. SID
Symposium Digest of Technical Papers, 2018, 49(1): 1889-1892.

[13] YURLOV V, KIM T Y, HAN K, ez al. Visibility minimization of the moiré pattern on a display screen by optimiz-
ing geometrical parameters using an F/0 plot [J]. Journal of the Optical Society of America B, 2018, 35(10) :
2562-2573.

[14] SUY Y, WANG Z L, AN D. Simulation of moire pattern based on transmittance calculation of LCD metal mesh
touch panel [J]. Journal of the Society for Information Display, 2021, 29(8): 620-631.

[15] POURNOURY M, ZAMIRI A, YURLOV V, et al. Minimization of moiré effect generated by a double-layered
metal mesh on top of the R-G-B optical source [J]. Results in Physics, 2019, 14: 102401.

[16] INSIDEOPTICS Co. , Ltd. RAYWIZ user manual 2013 [EB/OL]. http://www. insideoptics. com.

[17] CHENY M, CHE C C, CHENJ S, et al. Simulation and analysis of moiré effect based on LCD [J]. SID Sympo-
sium Digest of Technical Papers, 2017, 48(1): 2083-2086.

EEE N :

ZBEME975—), 5, BIEL R /RE A I+, PRI, 2010 4F F 08 JREE Tk R SRAFE 200, FEM
HHCF RN DGR R 5 E S A S HAHESY . E-mail: stsang@hit. edu. cn



