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Abstract

(LBC). First, we analyzed the LBC production system and established a vision measurement system using linear

We propose a calibration method of the linear cameras used for measuring lithium battery coatings

cameras. We then studied the linear camera calibration technology and developed a single-dimensional calibration
method based on the LBC production characteristics and the detection requirements. We hence simplified the
calibration method and improved the calibration precision. Finally, we developed a corresponding software system
based on the technology in use and applied the system for the production practices. The practice results demonstrate

that the proposed calibration method meets the LBC measurement requirements in an actual production
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environment.
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Fig. 2 Diagram of coating inspection model
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Fig. 3 Diagram of camera imaging distribution
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Fig. 4 Diagram of camera single-dimensional imaging model
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Fig. 5 Image calibration. (a) Left camera calibration point;

(b) right camera calibration point
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Table 1 Camera calibration results

Calibration parameter Left camera Right camera

g, 20.3687 20.3627

t, 1970.5537 101.457

T, —104.3465 —196.16979
Calibration error 0.6428 1.4497
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Table 2 Camera calibration results
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—

Calibration parameter Left camera Right camera

ki —2.0786 X 10 " —4.2328X10 "
ks 2.9220X 1017 1.5027 X10° '8
u 5181.8 6302

Coordinate error
0.1794 0.3985
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Table 3 Characteristic point u-direction coordinates
Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
X, /mm 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
u /pixel 10 242 474 706 938 1170 1403 1636 1868 2103 2337 2570 2804 3038 3272
Number 16 17 18 19 20 21 22 23 24 25 26 27 28 29
X, /mm 150 160 170 180 190 200 210 220 230 240 250 260 270 280
u /pixel 3507 3741 3977 4211 4447 4681 4917 5152 5388 5623 5859 6094 6330 6566
1.5 —— . stand
1.0k leftcamera_——=+
g 05
S
g O
:E _05L 4 coating
10k \,/ ——Zhang's calibration method
' - proposed method
P8 5 7 9111315 1719 21 23 25 27 29
Feature point number
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Fig. 7 Contrast of calibration errors Fig. 8 Field applications
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Table 4 Field test data mm
Section No. Ttem B, B, B; B, B; B B
: Actual value 15.036 172.358 28.742 172.768 30.197 171.92 15.154
Measurement error 0.038 0.087 —0.078 0.001 —0.048 —0.068 0.019
) Actual value 15.088 172.317 28.799 172.727 30.241 171.88 15.115
Measurement error 0.035 0.072 —0.031 —0.059 —0.043 —0.028 0.009
s Actual value 15.017 172.427 28.672 172.832 30.148 171.98 15.1
Measurement error 0.057 0.018 —0.057 —0.063 0.001 —0.079 0.073
. Actual value 15.076 172.322 28.775 172.727 30.241 171.9 15.162
Measurement error —0.002 —0.075 —0.061 —0.007 —0.043 —0.048 0.011
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