Hx| 330l
& qpxal

5|23 A| 30|32 (Kumiko Horikoshi)™ of7| 82

L|A|Ct 7t=Z0] (Kazufumi Nishida)™

E}Z (Ryuutarou Maki)™

2919 go] 31¢jo] ofAJole] ] (paperboard)A1Z-S AZFsla glom, o]d ufaf F
o] A Felof tiet =87} STk QIS ol2et WaE 57| Lol AR FHAA &
o] Aol iAot A Aelg Bl QJeF o] Mk (chromaticity)2] 22F2] 0] AL

t}. Yokogawa+= B/M9000VP Fo] =& #a] A|Ad-§& LED @] #A49] 7]&S

A gl T e 2YOR ey

o Al22 14T BPAE 24 E, 31& 530] 7FsoH,

FIARE

(moisture resistance)©] 7] E Q5HTl LED A& AIA]9] gFiFE 7]5 @ AHi14 © 2 B/M9000VP

= A7 BHNA 4 Bel 2 AHeAE

% LED Z2f HIM : Y2 & Hoj

=4
T A E S o i ¥
L4 Aoz dgsin, ool wet Fol A4 Aloje] diet
a3l 2

7 271513 et 1S S, WAL AgEo] 5L A

SR ZAAAR AF Aol A A o Hol ARSEAL A|gh, 2 9]
o] mjEof AFd] FFE n|A7] o] w2 5] Ay BHE
ZZ5loF Pyt

Yokogawa®] B/M9000VP Fo] £4 ] A|Agof Azte
LED ZH& AAE= AR 34 F Fol At dad 28 B &

2helo g 4T 4 9ls5yrh LED A A= Fo] W(paper web)
o] 9 AAIE 712 A ol FshaA, o2 S ARl Mg HR
£ 41, HloJelE Alade] dEohH, Mk FA1E Fdth 1
@w} B/M9000VP% A o] FA/dS 7R Zagh 4, o]
Q1A FA-S B Q1o A ] FA] (coloring

>
‘?1
r15
E
B

o
% o] AU,

o 4] B4 A Bl fEeEt A 9] o]
Y3 2 E AL AT Bt ek

olefet BAIZ SFSIT AX THeIA A TelS A 9]
o, e DA 14 LED Ae] S g7 Aty ¢
P g, 14 24 9 29 A BRud e 49F 4 9l 1
WS BRAS ASUTE T4 HEel tEF B4 g FH0R U
£4o] AMEIGLT, AR BHAN A 23] Bag 7% 2 oy
ol AT EIT E 12 A A4 Flm0] F9 Ak A5}
ISR REE EREES R

Z A} (Irradiation) /
#Z (detection) 271

*1 Yokogawa A&
P&WAFAH-

23 4te 414 AE R AR

249 5A| ok 400-780 nm

7Fs He HEARE 0-130%
CIE L*a*b*, Hunter Lab, CIE Yxy %
CIE XYZ M Z7F (color space) 2]

2x gm Zk A= 7L,

ISO YA = (brightness), CIE B A4 I
2T 5

(fluorescence whitening effect)

O35 WA LED
24 (High-brightness white=LED)
UV-LED (3% 5% a3 Z4-8)

AHEY =7 7] 6.3 ms

Yokogawa Technical Report Korea Edition Vol.65 No.1 (2022) 41



AR SN A el JiAde IRt 1, g E A2 AlA

321 M=22 LED Z2{ 4IM

AA 34 5 A2 AL ZE
A2 22491 LED 2] A= Hold A=dat ¢
P @ 8l UV-LEDE F 02 Ao, 33} A|
of o] W& AR Th B3AI= Fol HHA HhAL
a1 A4kE (calculation unit}t= ZF TPl A §EAL & A
HEAL = w4 3 B2 (white tile calibration) 4]
oz Ast @ BAFUY 72 oS LED Ha Al

WAk ~dERS S o] 28 9 AR A
© = LED Z# A= 44 J‘i—i— Ze] Al~E]L CIE #7
E(whneness), ISO WA = (brightness) 52 AlAst] Aits &
.

QP W (apparent whiteness)E 57HA1717] $Islf Fo] A
z Al 933 S9A (Fluorescent brighteners) & AH&-gUth 22
LED Ag AlAE= A (high-brightness) UV-LEDE A1l & wf
Fol 4o vt Z4-Z S0l 1 avE v 4 QlsyTh

AA 2l FHols g2 Fdn ot WA Asources of
disturbance)o] QI U o]2fet 9]ghe] JakE BHAJ5E7] 918l LED
A2l AlAe 27 6.3 ms¥ Al 712 BE(F LED B5F A%, @A
LEDRF AR, % LED 25 A= 25t ‘= LED =% A%
HE 5P SAH 32 58 2 oA U2 Zo)7] 2o L e e
o glofefoflA] o] g T}

A2 LED d2] A= 22l A4 S4ol DAt 7lsx &
zhEo] Ql=t, Al W 574 dSolA 724 ii%% 1<
(

o EWA Aele] Wake BAs] Slat B el 1A 5ol

2,

[» o
T oX

r&ﬂn

ol

I
o flo o

=

o
o o

o

2
ox _|])1| T
).I
gn.ﬁ rkﬂ F
r$ "
Ol
ol

d—o'o}%lmﬁ.?‘;"‘
2

Y

o rr M T 2L of
oﬁﬁrﬂ

ﬂnfrﬂiﬂm

i
oft

-

of ntet A28 LED 23 A $19] 4] 744 me
22 2AF, Fol7t 12X 91 Bho
UG AHAA FA A5 ol
Sk, oleig ol mhiel $2 24
A 52 Yo, 24 e a7

o i

o
e
021_5‘

o o
H
i
oN
R
o,
Rl

oy lo Ho v T
rg

v
=

71 B A IS I VlE
1= §9 ZAHBack—illuminated) CCD 237
UVR A 28 £7

EYH o R Alo] 7Fet & 7He] LED(HA] 81 UV)7h el
AU o] Al LEDE 4.0 2 7o) A & 5= szt &
2 shte] LED7F AR gk o, & LED7} B5 7AA 9lg wje] &
4 S e 9 2] JFS 11174%} $ syt 1" 2= UV
LEDe} A LEDS] AHE™ EA-S BojFYrt & LEDO] 23k
UV el 14 =E BT E}.

UV-LED

Intensity

White-LED

Wavelength

J212 UV LED X A | EDO| AHIER EN

o] 1A UV LEDS} 94 LEDE S8 02 Aelgio 24 §
F aTe] 7ol PARle] S8E —’,‘—EEQ—’,\— AF U Al 74A] 24
REZZ 6.3 mo)E oF 19 ms?] F7|2 HHEEH(TY 3), o] 7|7¢
S dlolE 7 A w AL Ht e} Hujeh A %I(Chromanc value), #AY
I (brightness), @3 7= (fluorescence intensity), =54 = (opacity),

WAL (whiteness)oF Z2 FHE= ATEY 54 23S T =2

el S
% iUk
>
= ON ON
f =4
(<}
=
=
= 6.3 ms
3 OFF OFF UV-LED
UV light ON | UV light OFF ! UV light OFF i
= Time
w
=4
2 ON ON
£
=
=
o
=)
L ;
= OFF OFF White-LED
19ms Time
Visible light | Visible light | Visible light
ON ON OFF

J2I3LEDe| S 2! A5 H|of

}\HETOT_‘ LED 72431 k“ 1—‘1_:— ]-E _‘?__Eﬂ }_/\} CCD 7‘5]
RS Agolel BA o AR 2Ho] JPsehch ol o
ot 28 Ao] ool Azt

277 4%

42 Yokogawa Technical Report Korea Edition Vol.65 No.1 (2022)



Spectral reflection intensity
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(1) Atsushi Tsujii, Minoru Terajima, et al., “A High-precision Color Sensor
for the B/M9000VP System,” Yokogawa Technical Report English
Edition, Vol. 56, No. 1, 2013, pp. 35-38

* B/M9000VP is a registered trademark of Yokogawa Electric Corporation.

* All other company names, organization names, product names, and logos
that appear in this paper are either registered trademarks or trademarks of
their respective holders.
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