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Abstract: Aiming at the problem of large errors in the calculation of the deflection angle of the substrate
and the position of the pixel pit in the display ink printing of e-paper, a high-precision substrate angle cor-
rection and location method was proposed. Firstly, a vision detection system was constructed according to
the requirements of inkjet printing, which was used for high-resolution imaging of substrate markings. The
installation angle calibration and multi-camera relative position calibration of the vision system were carried
out by improving the camera’s intrinsic and extrinsic parameter calibration methods and improving the mi-
croscopic imaging calibration method. Then, edge detection and contour moment feature calculation were
performed on the substrate markings, the center pixel coordinates of the markings were extracted, and
high-precision substrate correction was achieved using coordinate transformation and least squares line fit-
ting. Finally, the initial pixel pit positioning was completed by indirectly using the substrate alignment
marks. Experimental results show that the correction error of the substrate angle correction algorithm is

within £2”, and the pixel pit positioning error is within =3 pm, far exceeding the accuracy requirements
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of ink filling. By establishing a vision detection system and designing substrate correction and positioning

algorithms, high-precision and efficient printing filling of display ink were achieved, improving the yield of

printing equipment, which is of great guiding significance for the localization of display ink printing and fill-

ing equipment.
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Fig. 9 E-paper display ink printing filling device
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Fig. 10 Different point light sources illuminate the Mark
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E11 FHPLZE S R % A bR

Fig. 11 Camera is mounted for deflection angle calibration
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Tab.1 Multi-camera installation position deviation pm

Number of X direction Y direction
experiments deviation deviation
1 —2091.8 355115.4
2 —2093.1 355114.8
3 —2091.5 355116.4
4 —2094.2 355117.5
5 —2094.4 355113.9
6 —2092.6 355114.5
7 —2093.4 355113.1
8 —2094.6 355115.8

Z B2 2 0 b o S g L B AT T 8K L 18
B A7 AAHLARXT T 22 AL AT BITE X, Y J7 ] | i %
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Fig. 12 Algorithm extracts the center coordinates of Mark
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Tab.2 Angle deviation of the rotary table rotating at 200"

Num’.ber of Algorithm calculation Absolute error Num’.ber of Algorithm calculation Absolute error
experiments angle experiments angle
1 199. 31 —0.69 13 199. 47 —0.53
2 200. 82 0.82 14 200. 99 0.99
3 199. 84 —0.16 15 200. 97 0.97
4 200. 86 0.86 16 200. 96 0.96
5 200. 39 0.39 17 199.92 —0.08
6 200.91 0.91 18 200. 93 0.93
7 200. 00 0 19 201.07 1.07
8 200. 35 0.35 20 199.72 —0.28
9 200. 96 0.96 21 200. 87 0.87
10 201.47 1.47 22 200. 33 0.35
11 200. 48 0.48 23 199. 82 —0.18
12 199.98 —0.02 24 200. 80 0. 80
” — Algorthm (o/o/o o/o[e/o]o/e]0
27k —— Rotary table

—
el (=] —_
- T

Angle of deflection/(”)
SRS

18

1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100110 120 130

Number of experiment

P13 H F L 20" 5% Sl i iy BE i 2
Fig. 13 Angle deviation of the rotary table rotating at 20"
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Fig. 14 Ink drop print pixel pit test
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x3 BBHTHNNERE
Tab. 3 Ink drop printing position deviation (pm)

x4 EFHITHNEEEMRE
Tab.4 Ink drop printing repeat localization deviation(pm )

Pixel pit center  Ink drop center X Y Pixel pit center  Ink drop center X Y
coordinates coordinates deviation deviation coordinates coordinates deviation deviation
(42.63,39.15)  (40.89,37.37) 1.74 1.78 (42.63,39.15) (40.89,37.37) 1.74 1.78
(41.76,115.71) (40.89,114.80)  0.87 0.91 (41.76,39.15) (41.76,37.37) 0 1.78
(41.76,193.14) (40.02,192.23) 1.74 0.91 (42.63,40.02) (41.76,38.24) 0.87 1.78
(41.76,270.57) (40.02,269.66) 1.74 0.91 (42.63,39.15) (40.89,37.37) 1.74 1.78

(40.89,347.13) (40.02,347.09)  0.87 0.04
(40.89,424.56) (40.02,423.65)  0.87 0.91
(40.89,501.99) (39.15,501.08) 1.74 0.91
(40.02,578.55) (39.15,578.51)  0.87 0.04
(40.02,655.98) (39.15,655.07)  0.87 0.91
(40.02,733.41) (38.28,732.50) 1.74 0.91

(40.02,810.84) (38.28,809.06) 1.74 1.78

(41.76,40.02) (40.02,38.24) 1.74 1.78
(40.89,40.02) (40.02,39.11) 0.87 0.91
(40.89,39.15) (39.15,38.24) 1.74 0.91
(40.02,39.15) (40.89,37.37) —0.87 1.78
(41.76,39.15) (40.89,38.24) 0.87 0.91
(40.02,40.02) (40.02,39.11) 0 0.91

(40.89,40.02) (39.15,39.11) 1.74 0.91
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