BIEHIE Vol.38

MR ARERERE

EIE TP v

- BHEE"®

[i-TOP] DRIF

- JeARF R

Development of Auto Surface Inspection System for Steel Strip “i-TOP”

Motonori Kawamura, Hidemasa Kurara, Hideo KitamoTto

Synopsis :

In late years the quality requirement of steel products has become severer. In the late 1980s, we

developed the first auto surface inspection system having a line sensor camera and a light source to

control the surface quality of steel strips.

About 2000, by the introduction of digitized line sensor camera and highly performed personal
computer, the auto inspection system on production lines were largely improved and began (o
appear on the market as applications of film and paper inspections. At the same time, we tried to
apply the system on the steel strips and developed a low-price and highly efficient inspection
system finally by combining our experiences and lechnology which we had cullivated lor a long
time. Since then, we have verified the effectiveness of the system in our production line not only
for steel strips like a tin free steel (TFS) , a laminated steel, a tinplate, and steel before plating, but

also for an aluminum plate.

In 2011, we named this system “i-TOP” and began to promote it to other companies. So far it has
been well-received and contributed to the improvement of productivity and quality for customers

both in domestic and overseas.

In this paper, we introduce our aulo surface inspection system, so-called, “i-TOP” that we
developed for steel strip. By using this system, the inspection ability was greatly improved, so il
became possible to recognize such a defect like a light colored scale which used to be very difficull

to find.
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Surface inspection method of steel strip
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Fig. 2 Video waveform of steel sirip
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Fig. 3 Method of the edge detection

3.2 REBH¥EOEEL

it 7 A RIS RET 50, TRo-—%
VRSN Tt EnRufitiEEs R AIL, v—F
YIS & DT LRAREOOLE 2 6 & 2 S /AR
LT 2HMETY 2 E03% v, L L, WA
DRI, Figd (a) TRT XD IR T 5
—2CHE (RS odeitze, RO A X (i, B, i)



B MEALEE (TOP) DRd%E

I
l Width 1300mm(4096bit) ™
I

# X resolution:about 0.3mm/bit ]
Y resolution:about 0.3mm/Line

Processing of make a plane
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Qutput the defect detection signal of the harmful defect.
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Output a defect detection
signal at high speed.

Fig. 4 Method of the defect processing
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Fig. 8 Calculation of spatial filter
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Image processing of spatial filter
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After processing

Integration processing
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Table 1 Grade of i-TOP
Standard Hybrid High grade
2048~6144 pix 2048~6144 pix 2048~8192 pix
Specifications
80MH=z 80MH=z 80~160MHz
Camera
Series of max 2 4 4
Number of max 4 8 48
Following the edge available available available
Output of real-time judge available available available
Matrix 77 7x7 %7
Teree Circuit 2 2 4
processing
Multistage not available not available available
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