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Optical Inspection Technologies to Automatically Detect Microdefects on Products with Curved Surfaces
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To improve productivity in the manufacturing industry, demand has grown in recent years for optical imaging technologies that can automatically
detect the microdefects on curved surfaces of products via nondestructive inspection. However, visual inspection work often must be carried out by
a limited number of skilled engineers because it is difficult for conventional optical imaging technologies to detect microdefects on curved surfaces.

The Toshiba Group has developed the following two technologies as a solution: (1) an optical system using both a stripe-patterned multicolor
filter and radially diffusing illumination light, which can capture microdefects on curved surfaces as drastic color changes in the image, and (2) an
image processing technique to automatically detect the microdefects by extracting drastic color changes through spatial differential processing.
The results of tests applying these technologies to an automotive part with curved surfaces confirmed that the new optical imaging technologies

can automatically detect the microdefects with a depth of several tens of micrometers on curved surfaces.
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Images captured by conventional and new optical imaging systems
prior to image processing
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Configuration of new optical imaging system
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Mechanism for detecting microdefects on curved surfaces
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Image processing
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Outline of prototype optical imaging system and test sample
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Images of test sample being conveyed prior to image processing
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Images of test sample after image processing

witahffoeTtns, o, AHlogE R e, AIA
G CIRAMIC R TR EZLIELTwE, TDZE
25, FEHLTWAEFum oY%, oSk az
LELTHELTE AT LD DD o T,

K71z, HEEOFFE G L CEGE T A L 72
fiRemd, K7, HERERAOHIEERTHY,
HLTWAANZREHEIFBEICHNRTHSE>Tw5, %
7z, Thbdhicd, FBREICH GBI EB D -7,
70k, MiHERRTHD, MM HESh R
AT, ZMANOFEEREGOHS S 2 7 il
LTRRLI, ZOfRP»E, HHLTWEAZAZIELL
HETELIEDN DB, TN DEEDIHL WEEED
FREOMINTH o7z,

INHORERD S, BAFEL IR R O HE R T I
&oC, B RICHFET 23S 40 pm o Mth2sHE T
ELTERMER LT,

5. HEHE

ANTATIRD G 0 H T —T 4y =k, BEHRICIED S
WA &2l R 76 R &2 BHFE L, Hi B oMUz M
Z, B{ROtO 22 LTIz 6NnD Ko
Trote, BT, mAAIBICELL T B R E 22 M S T
HEpRL, #RELmoRifsRs | ioEife LTk
R DHERUIRFEZBIFE LT, o ZHAHbEHN
SRR B & HH TR O R AR IE A U7 A5 2R, #hif b
DEARZE - um oMM E HEIR I TE 2, ZoEAfN,
IO pm U T H HERIHTELZ R T oy L didH D,
TR HED T D,

oM BB M, MEROBEMTEERTER

HE EOBINVEME BERE Y B A ARERIM

— %3RS FEATURE ARTICLES

olEICHEAL, WE TRl - 7Y outic
K BEEMER RICEBIL T,

X R

1) KEFHEE], 132, N R IGEZ BRI IR IR T & B IR, 3
ZlLEa—, 2021, 76, 6, p.38-41, <https://www.global.toshiba/
content/dam/toshiba/jp/technology/corporate/review/2021/06/
f03.pdf>, (£ 2024-08-22).

2)  Ohno, H. One-shot color mapping imaging system of light direction
extracted from a surface BRDF. OSA Continuum. 2020, 3, 12,
p.3343-3350.

3) Ohno, H. One-shot three-dimensional measurement method with

the color mapping of light direction. OSA Continuum. 2021, 4, 3,
p.840-848.

4) Ohno, H.; Kamikawa, T. One-shot BRDF imaging system to
obtain surface properties. Opt. Rev. 2021, 28, p.655-661.

5) Ohno, H.; Kano, H. BRDF color mapping using line scan camera.
Opt. Rev. 2023, 30, p.486-492.

HO#W  ZR5K KANO Hiroya
WF%EBHF 2 > & — Fagfls 27 LW
Bt > AT LT RI P —

HA 2 HAEW A2 28
Mechanical Systems Lab.

K% {&F OHNO Hiroshi, Ph.D.
WFebs 2> & — HIRElL s A7 LRSI Bl 2 A7 LR T b —
i (FAE) A ES  JE R 2 B E A 2 RS
T4 -Optica-SPIE& B

Mechanical Systems Lab.

% ZEBF  OKANO Hideaki
WFgEBHF 2 > & — Hagfls 27 LW
Bt > AT LT RI P —

HA 228

Mechanical Systems Lab.

REF 3L OHNO Akifumi

FCETEH S AT L ()

IYNRTY RV RT LRI T R_T7y PO 2T LE R
Toshiba Information Systems (Japan) Corp.

49


https://www.global.toshiba/content/dam/toshiba/jp/technology/corporate/review/2021/06/f03.pdf
https://www.global.toshiba/content/dam/toshiba/jp/technology/corporate/review/2021/06/f03.pdf
https://www.global.toshiba/content/dam/toshiba/jp/technology/corporate/review/2021/06/f03.pdf



