Journal of Institute of Control, Robotics and Systems (2014) 20(6):718-723

http://dx.doi.org/10.5302/J.ICROS.2014.13.1982 ISSN:1976-5622 elSSN:2233-4335

FoxeE

olgst TMIIXIS X HiEZE|

el ZAH AlAH

Inspection System of Electric Vehicle Battery Plate Using
Image Processing
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Abstract: In this paper, we developed the inspection system of electric vehicle battery plate using image processing. Four cameras
are used for acquiring the principal parts of the plate, and several steps of image processing for extracting significant dimensions of
the plate such as widths and lengths. As a preceding step, calibration of four cameras is carried for compensating distorted images
using dot-arrayed sheet. Coordinate systems for four cameras are defined where one coordinate system is assigned to the reference
coordinate system to which the others are relatively described. Line information of the edge in the windowed image is extracted
using elaborate edge-detection algorithm, and finally the intersection points between lines are extracted to calculate widths and
lengths of the plate from which the error status of the battery plate is decided.
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Fig. 1. Li-lon Polymer Battery Plate.
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Fig. 2. Inspection Regions of Four Cameras.
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Fig. 3. Flowchart of Inspection System.
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Fig. 4. Calibration Sheet and Four Coordinate Systems.

a9 5. G A
Fig. 5. Calibration Result.

Ak 2 Aol A= wAHIEEE MIL (Matrox Imaging
Library) S ©]-&38}31th
7} Fhuete] Aol YA g 98 Ao, 7|EX
FAE 49 FhlEt FxpAlelan, v A 1, 2, 39 kst
AE AoREAR o7|A F4E AR G52 75 7
ARl 4 FhrlelxtEA ghow SbeTh
a9 5% 49 FHlEt QS Este] 4lde] B
F& HojFrh HS A4 ¢ e
THE AUA got, wA o= A9

SHAl A7kaL 9l

=

b2

ot fo o

Iv. 3485

LIPBE= Alz=7gu]ol| A AREEzs S1al zdHelolE EalA
A glo] ol s3] AARE WA Hth ol g ol 34
S A2 ARt E5317] flste] 9F-E| A (External Trigger)
= Akgsto] FHEEEE 94 HlolEE E5sH) B oY
67 Zo] oo E o] AHX|Fo] Qe eFEAE
LIPB7} AWWh= 57 748ke] Zhelet 4djol] EAlel 25
= 2lar, 19 FhelElelA] 4tje] AERH FAld 2lE

% 6. SFEFA AL
Fig. 6. External Trigger.



720

>
o
0
=
o
+

i L First Camera First Strobe
Signal Or 1

—_—

Second Camera ] Second Strobe ]

External Trigger

Third Camera I Third Strobe I

Fourth Camera J Fourth Strobe J

O% 7. ERA 2 AERH M5O FE,
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Fig. 8. ROI Setting.
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Table 1. The Average of The Experimental Data.

Normal State [Unit: mm]
No 1 2 3 4 5
Value | 14853 | 24932 | 121 3739 | 1598
Tilted to the left
Value | 14851 | 24933 | 121 | 3738 | 1596
Tilted to the right
Value | 14852 [ 24933 | 122 | 3739 | 1597
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Table 2. The Standard Deviation of The Experimental Data.

Normal State [Unit: mm]
No 1 2 3 4 5
Value | 00169 | 00156 | 0.0064 | 0.0145 | 00154
Tilted to the left
Value | 00088 | 0.0084 | 00111 | 00174 [ 0.0149
Tilted to the right
Value | 0.0050 [ 00124 | 0.0082 | 0.0126 [ 00118
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