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Implementation of an Electrode Positioning System to Improve
the Accuracy and Reliability of the Secondary Battery Stacking
Process

June-Hwan Lee
Professor, Dept. of EnergylT Engineering, Fareast University
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Abstract As for the battery package method, a prismatic package method is preferred for stability
reasons, but it is rapidly expanding due to the stability verification of a pouch type package. The
pouch type using the lamination process has an advantage of high battery energy density because
it can reduce space waste, but has a disadvantage of low productivity. Therefore, in this paper, by
extracting edge detection algorithm precision, pattern algorithm precision, and motion controller
recall rate by improving backlight lighting fixtures to minimize light diffusion, securing standards for
stereo camera position relationship displacement monitoring, and securing standards for lens release
monitoring. We propose to implement a system that ensures accuracy and reliability in positioning.
As a result of the experiment, the proposed system shows an average error range of 0.032mm for
edge detection, 0.02mm for pattern algorithm, and 0.014mm for motion controller, thus ensuring the
accuracy and reliability of the positioning mechanism.
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HiE g 74 A2 24y, 9893, 1A 5 o
Gk Falo] glom 7|Eo= HEA8Y olfE 49 o
71A] ®alo] A4S = IoH1,2]. I FE A3
T7]2)9] A Aol wet e g7} o] FoiR| 1L
Ao 2025¢0= A FY A4 A A2t &
o7} §le AL oA dEnHl]. oA ohe-AF Al
2L I, =SS veEs A5 3, A93
A aE 2 HIEE UEe 2 34, 3UHAS
of A7 EHE Folst= 4% 352 v
3.4]. A=Z FAHL Mixing, Coating, Pressing,
Slitting <=0 & ¥4 FZ AXL, o]F 2HIA
Al Notching, Stacking, Tab Welding, Packing,
Degassing <=2 1173o] Agdc}, wpxjuto =z g4
3} ZAo| A= Formation, Aging &0 & ZH& AX
A E

2% "8 gl Winding 4] o]&sto] A&
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2.1 OIX| Z=(Edge Detect)

A& AA 9 aFAcR AA QL wiHY HAAHS
LERATHB 9], ol A= AA|9] FEjof it HEE 71A]
1 9leug AAE U5 Y F8% IS g
o}, oA HEZ o|u|A|of|A Skagho] FASHA Watst
ng 7187 g2 AAetd 53 4 ok sk
WIS v E6hH of|A] Ffo] o= ShaofA H 3}
AE HIk= G0l HdFE Y SHioA of
& AR Wk JYoA= HAE HAH
o} gt tokr] sl miaa A4kS ARESH, of
FAQ Ho gL Aul(Sobel), ZEY(Prewitt) BFA
3 5ol SItHB-10]. °AE 2o st= YA
AW E Fig. 13} o] AAe}. s 99k Ay
stazte) vl Foke Wk oulsh g shka
oA o} kA WFoE ARt
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Fig. 1. Edge Detect Tool Caliper Setting
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Fig. 2. Edge Detect Result
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Fig. 3. Extraction of the upper left coordinate of the
secondary battery through Edge Detect
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Fig. 4. Pattern Model Train

Fig. 5= W8 2d EFQS Fof WiAE 20&
o]l St} Pattern "R Q] A= Elyl X5}
Fxet I 45 Fof S4sHH, 23 A

2 Pofeh et 3)H 4nE FET 5 9
BEAAE AH 22H-A 9] miAE 55 94

i)
ox

(o)
Y
T
ER R

b
(E
;

Fig. 5. Pattern Matching Result
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3.1 7|2t Z42|=2f|0|M(Camera Calibration)
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o|dogXE AFH. izt AeH ol 33
FEAY A 7t oln| Aot 22 224 1A
9] HER WgelFe A4 FfiAl= g AQfol
ok olgst A FAL UE I (Perspective
Distortion) WA} WAFE 9= (Radial Distortion)
WHCE FAJETH12,13]. HF HFE 7t YA
getstA 7Hei7t 208 HAE 4= glal ool 7]
2030l sty wjzolH, ALY f2 7t
27} 7HA AL Qe &40 71Q1gtH14-16].

E AFoAE CogCalibCheckboardToolE ARE-
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A4 DX = -0.000082005¢ X&F& £O& 7]&0)
AEE Yl 913 AlS DY = 0.0001525182 Y
£Z 508 70X FLE Yehd

Fig. 6. Vertical Camera Calibration Result
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Fig. 9. Lower Right Camera Conversion Result
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3.2. Monitoring of Camera Position Relationship
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Fig. 10. Camera Position Relationship before Correction
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Fig. 11. Camera Position Relationship after Correction
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Table 1. Analysis result by case

Comparison X=Axis Y-Axis Rotation Angle
Factor Difference Difference Difference
Pattern 0.021921856 0.025570439 0.000739439
Intersect (Edge) | 0.031551663 0.033638872 0.00073948
Special Lighting | 0.021550565 0.023846636 0.00024036
General Lighting | 0.031922953 0.035362675 0.00123856
16mm Lens 0.016784782 0.011480368 0.000663913
8mm Lens 0.039930145 0.051991697 0.000858024

e darElgo] oA #& daFEHEY FYolE
AUETt w2 AR SAEeH I Ak Ao o
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< U Hlon dit 299 B3¢ 3 4 &
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8mm H=E ARFE 1 B3 2AH 97 21%~40%
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