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Advanced Visual Inspection Technology with
2-Dimensional Motion Images for Film-shaped

Products
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Industrial Technology & Research Laboratory
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Maya Ozak1

This paper presents an advanced technology for visual inspection of film products. Usually, line sensor is used
to inspect defects in web-shape products such as long films. However, one-dimensional image data captured via
line sensors always includes restrictive optical information about defects. Therefore, inspection performance is

limited. With the advantage of using area sensors, two-dimensional images containing more optical information

can be obtained. The authors have established a novel imaging procedure which is based on two-dimensional

motion images. The experimental results show that the new image processing framework enhances the appearance

of defects. The authors also achieved an in-line web inspection system for film manufacturing lines.
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PBEEEN  Film distortion and its adverse affect on observation of a defect
Each lower plot shows intensity profile on a dashed line (line sensor view) in the upper image.
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(a) 3D view

IEEEIE Coordinate system for LCI simulation
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fk# M=L-3 )

70 Sy
vexak 1oL, 1 ®

f 1 S2

X0
x=-M-x,

Y= -M - Yo (3)

Zi=81+So+AH

ThHzoh5b, 22T, s)ldvy ZOYMIFEE» S
7+ — 5 A E TOPEEE, sl 3R Efz=0251L v XD
BMFE A E TOMNEE 2 hZThET,

(2) KRkaiz &k 51EH

7 4 U LARINONHRD AR ERIZ L ¥ ZTHIAND AGS
QB L UHHENF2 6RO 6N 5, JERrD AGHTE D
W RGHAFAET B 5546, Fig. 151283 & 5 12,
T AL ANEB TR Xz (Rayl). 7 4 L 4D
RMMIZ K > TRE 2 FIANUIEANIT 5 h 2D
(Ray2) EWVio7=fFHAVEL D, AV 3IaLb—vavT
AR IR RO <k <) ZHNT B Z 12X 5T
WA ELRS, £72. 74 L L0FKE - i TOME
NEZNTIDOMNBETDT 4 L ATHOERRER Y FIL %
FWTEEHT %,
KREGOERGIRET L E L TR, 28 21F. kAD
KOy ZBBERVS,

x4y’

z=g(r,y) =Ae > o (Y]

ZZT, ADMEIZ & > TRIGOMIM DS & (BED% &

39



2RITTENE G & AN =7 1 IV AR BRI E BT

BFEE) 2ERL. ollk-> TR EEERIT 5,

iifz=g(x, y) LD (x, v) 128 BEHER 2 bV,
251 Ky FIADEARR 27 PILOAFEIZ L D KRD &
STk 5N B (Fig. 162MH),

Ray 1 Ray 2

R, yr, 2

: attenuation

Particle defect l N

IEEEEN  Defect model and its normal vector
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experimental result
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(a) Configuration of in-line inspection system
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(b) An example of defect detection map

IEEEEN 1ndine web inspection system by using area
sensors equipped with “LCI technology”
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