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A Study on Optimum Lighting Conditions for Effective
Coordnate Measuring Machine

e, Bl

Jun-Young Bae, Kap—-500 Ban

{Abstract)

Machine vision systems is applied for various industries such as optimize your
spending, automate your production and maximize your efficiency. This research is
effective for most optimal light condition of machine vision that technology was
applied bald outside human visual acuity. Image processing converts a target image
captured by a CCD camera into a digital signal and then performs various arithmetic
operations on the signal to extract the characteristics of the target, such as points,
lines, circles, area and length. The mathematical concepts of convolution and the
kernel matrix are used to apply filters to signals, to perform functions such as
extracting edges and reducing unwanted noise. This research analyze and compares
matching ratio with reference image and search for optimal lighting condition in
accuracy that user wants coming input image according to brightness change of
lighting.

Keywords - Coordinate Measuring Machine, Optimum lighting conditions

*AAH A A, AEHTn BebrEdeke * Ilsin Tech. Graduate School, KYUNGPOOK National University

A0, WAAR, ARGy AsAEEE 14, ** Corresponding Author, School of Automotive
T Engineering, Ph.D. KYUNGPOOK National University
E-mail:gsban@knu.ac.kr



KIS(A

185

5l
o4
]
=l

|
N
o
N
7o
oF
oju

o4
&I

__E

I

lﬂo}

[e)

WAlo
He
1 (1)

2

EE
o

4 an

3

Al(Feature)

i

3t

o

i
2

Machine Vision
r E
[Be Mg

}_

ER
[¢)

|

RS

]

M F8
<o
Y

Zo
S|

15

3l
1
(cos#,)

-
e
L

\

TARR] FEellA 2

of wal, ofe] 714 %
How sjpel vkl el

227}

A=
& 77 4]
HOP%% og

=

cos” '[sin(36,) sinf, cos (¢ +180 ° ) +cos (36,) cosb, ]

2.1 239
HAL Hldef Mol 2 TR 248t 31
b, A ol uhs
2.2 39| 714
Acosb, cosf, +

o
ze

olg] 7p2] 29 Aol Qlrkxie ulApge] ®

System
2 7HA

1

e
QLY.

kS

kS

=

. S

o] A
714

ePo] o]

2

Q

OO

J'TL
]_

°l
o e o

o

£
H
=k
=5

o s HgEgle
RERE TR
Jo =
o,

[e]
=T

HAH7]f

ER
o

A7 AdH2).

b
it

AP Al

e o
, 7

=)
=

ER
O

20| b5

Q7

A

o

]_

X
h8s

sk

—

(o)

=

et 7le] ey o

WA 2ol

|

QI

42 A7 k. A
A

B

DA Hol A4

Qi

et 4
A
3t

. A
A
|k
=
P

_—

LED 2% 5| Bo| AGEL 22 9 W

o] wEe] ANl of
o W 7277} o]0l

NEERIEEER

71 1ol 7

[e)
fus

fu

A
=

Ps =

2 g

o Bade o

e

7}

A

i
K
el
e

cos” '[sin(39,) sin(8,) cos¢+ cos (36;) cosb, ]

@



KIS(A

186

STAN SIS =2 A7 H3E

I8

4

Fig. 1 Illustration of the vectors of ncident
light(I) and observation direction(E).

R H
e S ?L}J&E LR Zlole. of]

olujgict,  Eet 67 ARk
A, B, C k. 123l 45 VA et
curve fitting® & ojA), H=
Z(Half-mirror)& ©]-gste] 7haete}l o]
o SAxis) el wolAl sk AL

Fsh waNa
S

oR
flo
=
ne X

f
o ‘P{rUN o

=2 T

AESAG mlARtL
Z=2 AlgE}h %
A Z%(line lightye ARl ZARK=

Aol 319l EAS 7hAMoR 2]

I
=
Zrgup
¢}

=
%0,
[‘IF
o nlol- o
°
=
i
ok

BN
oH,
of
o[

B
N
of
rlo
)
o
)
*ok
(e}
>i 4
Lo gi
i Ho

O
<

H—

oa lgo] Zjo]f’: zx%g}: x{%ﬁ

jug
o
E

§Xe)

OF steps, gaps, edges T} 7L Eo

LY
B2 2= tc% v WA Y& contrast®] F&

}>
2
off o

=

H

%‘54 e yERd ol =
A9l 7go] glol wdEEY A9 2
Bl S ARGl ZHESIAL AJHSHA 2ol s}

g % 4 gons 499YuES Aot

ﬁite Light

Red Filter

Blue Object

Red Background

Fig. 2 Filter lighting

HFhEHE= F 79 gHE ANgsto] 3 3
Bl 1BA7IAL e HEHE JAAZHA A
ANSpecular reflection)o] 74 AA 7= ¢4
oA ZPYE ARSIt #HY dEE ARgIE
AukAle}l SAHEAKDIffuse relection)s 2] 4
glom wRAEEA HZogHE AukAE A3}
A G F2 oolgHrh v FE=R <l
A7 FA dojupr] el Erot =2 2
AI717F a7,

Table 1 Specification of Filters

Filter £ 4

B4 ZE | HMT =M NS OIS BICH

Eoh defgE = 45
AEZ gAY 4> 9lck. Table 12 2
eloll b dHe| S4& depd ol 29 4
EIS ARgt] sjApAlel wige] Ado] thEAlRt
Greygho = HgEw 79 27 = ol 2
Edtag |olaA & o 7] dEE H83dt.
T1Ed g mEe} o] Wl ofet ylo] 74
b Aete] Wk w2 293 A77F 8Eh



c. 105 V d. 120 V

Fig. 3 Images along the brightness
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Fig. 5 Lighting system
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Fig. 6 Brightness graph along the edges
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Table. 2 Reference Image specification(Circle)

Reference Image(li8 & 712)

size 100 x 51 (mm)

Pixel 360.235 x 137.01 (pixel)
size(Hd) @14.5( mm)
Pixel(¥d) 37.7 (Pixel)
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Fig. 12 Contour image of circle along the
brightness.
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Table. 3 Matching ratio(A) with pixels(p) along
the brightness
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