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Method for Instant Measurement of 3D Microdefect Shapes Using Optical Imaging System Capable of Color
Mapping of Light Direction
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Non-contact inspection methods to measure the three-dimensional (3D) surface shapes of products by means of calculations using multiple images
captured by cameras have become widely disseminated in a variety of manufacturing processes, either during or after the processing of products.
However, as it is difficult to obtain clear images of microdefects on the surfaces of products using conventional optical imaging technologies, thereis a
possibility that the shapes of microdefects might not be distinguished or that they might be overlooked.

To address this issue, Toshiba Corporation has developed a method to calculate the 3D surface shapes of microdefects through color mapping of
the directions of light reflected from the microdefects using a clear image obtained by a newly developed one-shot optical imaging system. From the
results of experiments using a prototype imaging system, we have confirmed that this method makes it possible to instantly measure the 3D surface
shapes of microdefects, including those of minute scale.
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Geometric relationship between surface normal direction and reflected
light direction
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Color mapping of light direction using newly developed optical imaging
system
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Schematic cross-sectional view of one-shot bidirectional reflectance
distribution function (BRDF) optical imaging system
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Color mapping of component of light direction vector
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Prototype one-shot BRDF optical imaging system
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Example of unprocessed image of microridge obtained by prototype

D5, N YD OERRIT M OMEE A 2l 7 i - 24k
THILD G, £z, FHEIFEOEH (hue) 2250, %4
HFRICh->CHHTEs, R7ICEHL-ER2RT,

K8iz, M7 TmRLINDIES» 55 2)%H»T3
RITARZ TR LA ROBEN 2R T, SIS ESER
ZHWTORLTZ,

K9 DI D 3XRILIR D R X E# Sy a—a’ 2R T,
%7z, MODAHIL, Moaa EoEsE 7oy bl, A
THEMECERML 2D L IR L., AT HEMEX
FIF =T —TOEBERIMEN R THD, Foa-a' L
ZOMBEDEZEAX Y LEPSHIE L, ZORDDL,
ZODHIERERIZRAI4.6 % DMETRL—KTHE
PR 5b,

BZLEa2—Vol. 77 No. 4 (20224%7A)



®7. By Iletd s 0 NEHER

6 DA MFED M (hue) 5, BN v IR $ 260 T A p 5 % FH
L7z,

Result of calculation of components of light direction (6,) reflected
from microridge
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Calculated 3D surface shape of microridge
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Calculated cross-sectional shape of microridge
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