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Fig. 1. Multiplication of relative luminous efficiency and trans-
mittance intensity of CR lens.
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_Er__]j]_% o] AHEHL Ho|F4:9] iond}ol
CRAZ= 24 ol A vl 9 (ligand)S &Ja}o] ol
2

AV
[‘-{]1 & rlo

ol 2&k BF=oll 93 band oJTHT), o] F}A]F
o] FFol 943 band $IX W} Tt oGS
3HA HE} G, P9l T3 Z=HER X 500~650 nm F
band= ion3} S\ A] £ bando]™, FAAIZk] &
peakﬂ AAE @ol vt Mze] HErt wstd
2= ohq.
Y(yellow) A el gE @=zo] 739, CR AW=9 350
3 B edge} 400~450 nm 32 9] % zee] 3 &
7} A FHE-S 29 ER 500 nm o) FuHd 059301]*1
A JEaL Aok @b 49l & F57 Lot vt

XN

[e]

mlo ‘L?.l 12 oft of
o ox 18

Vol. 14, No. 1, March 2009

e

=] cut-offy] filter X H HL & 4 At} 500 nm ©] A
o) Fubgaln F47t I3 e 9l Fahgoln, o5
2HEH g B =T MZE 7| =) o] AHE
Be ore) 2dER A 3 gu ol oS 2
Hlo] N2 wA WAYS & 5 Ak F Frel 2 A
ZHel 23S 500 nm o1 Fukgel A FaAIzie] 2o
3, 500 nm ©]3te] Wsigelx] At el o] ekt
o} Cut-offe] filter & @} F5FPIAAEHS o]F1
0]+ contrasts = F= TJ3EZ] 7EL gl =o|t},
G(green) A2 dy dl=zo] 3 4= 500 nm 99
A B} o AL Sl g 3

J

_l

™, 550~670 nm J NN E F F57F Lo} TJ,}%lro]
QobAH, o] Fo19] A=A B2 bandS 2o
F4:0] ol2o] 3k U band 7k9] B F5 o] oY

©

o]
Aol SFsh= TS0t} o)A 450~550 nm ¥ ET
FET9 450~550 nm F 2] T3} o] FUldl| 93 &
AL G(green) ZAe}E o]t}

P(pink) ZHZHe} FE] A= 9] =41 G(green) 2H4
Zetel Auito] BFo £ AHERS Holn, &4
A Al M2 B BA S-S HolFar Qo) 7
Al 3F FE 450 nm G B 600 nm o]} FHoN F F
Fgo] =& Aejo]ar, 520~530 nm F S JJrﬂoﬂH 35
F7F oA lE B4 548 UeM 019_1:4, 520~550 nm
A 3709 &5 band= %] Y, G A} A=A} 2
o] o] T4 ionell &gk o 4=] 2] band 7H] ¥ F
4 bando|t}. FEF 2 FEI AHEZLS 2R X771
w2} 600 nm oY Fuel e Aol dASIL, 400 nm,
550 nm FFoll M= ZFHA A7FEAS Ho] Ff

Y(yellow) 221z} J A=9] 739 dupg g ol A
FE57F ABRE CIE 37 A= 373 249 Qo] o]

Aol F2 AREE ZHA Hoh o] AHS B
Y(yellow) ZHA8Z2tol| G(green) 2HZets H7F5o 24
A & 471 At ol AA WHe R Y,,G, AZE}
2H A=E xgtoll wet Al&ste] xgkoll w2 400~700
nm 37 FHo|A FE ~HERL Fig. 70 BT}

Y(yellow) 22}l G(green) 2H14e1E 37 FF(x)©]
ALDTFE FF band A7} G Fo g o] &3}l
x=0.1914 H-E= G(green) ZAZele] Tupd g ~
HEo] Yeh}r] Al&slal x7 A-TE o] Yo F
& A7E ARES 2 5 A Y(yellow) 2 Za¢}
G(green) ZAZEP7F 248 182 x=0.590 F T4 =
HEH 5L G(green) 2 Zele] GO 550~650
mm 9] FFTFE EHos 5 T Utk

2 WO E, CIE 37 AE 37 &AM 4
g Bop Fupd JAo &8k P(pink) A EE

ﬂ-l

H

it

J. Korean Oph. Opt. Soc.



Y]-XGX7 Yl-xPx %E\"%E%%

06 |-

Stee,
e,

TRANSMITTANCE (x100 % )

oal : Y(0.96) G(0.04)
02} -
00+ /
1 1 1 1 1 1 1
400 450 500 550 600 650 700
Wavelength (nm)
;‘ 10 |
o
2 0.8
S L
3 06 i
Z
= (0.90)G(0.10)
- 04
=
0
Z 02
<
14 $
= :

0.0 -

I I 1 I I 1 I
400 450 500 550 600 650 700

Wavelength (nm)

AR HA s AT 51

0.6

04 - .

Y G

02} / (0.92) ~(0.08)

0.0 -

TRANSMITTANCE (x100 % )

1 ! 1 1 1 1 1

400 450 500 550 600 650 700

Wavelength (nm)

08 |-

(0.88) G(0.12)

s
.
.

TRANSMITTANCE ( x100 % )

.
.
.
.
.
.

| N 1 N 1 1 s 1 N 1 s 1

400 450 500 550 600 650 700
Wavelength (nm)

o
-3
T

e,

04 |-

02+

TRANSMITTANCE (x100 %)

0.0+

1 |

Y .G

(0.5) ~(0.5)

| | 1 1

400 450 500

550 600 650 700

Wavelength (nm)

Fig. 7. Transmittance of Y1,G color filter lenses.

Y(yellow) Z2Zete]l H7tele Y. P AR HE A
a4 I} T3 425 mm JEo] B ~HEH
=Y 5 ok ol A ez v,.p, %
Azet Iy %15—3— xgkoll whet Al2bste] xghel whE

J o)X BE AHEYHL Fig. 80

~
(=]
T
i)
S
(e
=

5

OEi
of

x=0.1%] P(pink) ZA1Ze}e] 425 nm F o] T3} ~HE
22 A4 PAS T=E band ©|th. Y(yellow) 2z}
F7¥8h= P(pink) 2H4Zel o] BoldaE, 500~600 nm
FIME P(pink) ZHAZeEte] F £ ~HERoR W
3= Holal Ut} 53] P(pink)e] #FHx)©] AZFE A7+

Vol. 14, No. 1, March 2009

© 24399 5550m 9] B Fh mEo] v
vrol At S7HA 71 Al 9R)7) gtk 1y
425nm G| T} ~HEHT L AT F7IATE A

Aoll= 2u7} S22 P(pink) FAZel H-2(x=0.2,

0.4) o] Hasit}.

2. Y1.Gx 2t Y1, Py EMZE TE X 2T HAZHE
"ot

Photopic vision “FEJIA CIE & 4ol #3303 = 34

o L2 Pyl Wiz A3 o] o) (height), ¥
(peak), HaL o] AWk X]ol|A] Z(width) Z 400~700 nm

J. Korean Oph. Opt. Soc.



52 he

038 |-

06 |-

©0) ' (.0 §

04|

02|

TRANSMITTANCE (x100 %)

0.0 |-

1 1 1 1 1 Il 1
400 450 500 550 600 650 700
Wavelength (nm)

08

06

04

02 -

TRANSMITTANCE ( x100 %)

00 +

400 450 500 550 600 650 700
Wavelength (nm)

& =
BEES
1.0
X
o 08f
e
1% (0.2)° (0.8) i
~ 06} .
w
O
=z
< 04} !
= i
E :
= $
o 02} J
F oo}
. | | | | . L
400 450 500 550 600 650 700
Wavelength (nm)
1.0
o
LN 08
o
1=}
-
x
~ 06 |-
w
2
< 04 Y P
[
= (0.8) (0.2)
% 02+
3
= ool ¢
1 1 1 1 1 1 1
400 450 500 550 600 650 700

Wavelength (nm)

Fig. 8. Transmittance of color filter lenses.

1.0 |
5 .
= / \
— L]
= sl / \ POTOPIC
= Area : 10659 ,/ a
4 06 Peak : 555 / .
B °° width: 110 /
- Height: 100 = -
= o04f “/ .
< A
i / .
w o2t - \
(2 Y .

/./ .\
LN
00 mmmu®"® "raa
1 " 1 I 1 I 1 1 1 1
400 450 500 550 600 650 700

WAVELENGTH (nm)

Fig. 9. Curve of relative luminous efficiency (relative sensi-
tivity).

Joll A =4 P(h)2] WA (area) 52 T3 A3} Fig. 90l
itk

CIE 37 3% vAIE 34 POEHFE 3 HaH
o] Fol(H)y= 100, IH(P)= 555 nm, HIL o] AHke] X
oA F(W)& 110nm 2 4 P WZ(A) 10659
nm T% 5= AT} ©] S 71T 2 319 Y,,G,, Yi.P,
izl gy dzo|A e FHF ¥AIAE P) I
B9} BlaitA] Jriste] K23t 2adete] 248 s
T Aok

e wE FEIE T(L) S E-I} photopic vision

Vol. 14, No. 1, March 2009

Fefoll A 3o E 233 AR 4 P(V)S] F AT
w TP A717F 2ol PlAE HE HIAIE 2do]
), HF AR P AI71Y F9S 10002 3t A
Akttt Fapgel ~HER A7 AR A7)7F BT
2 HF 23 HAEE p(ve Al71I7F 10002 71
A, o] 3o v wollA FRAET) 7MY =& 3
o] dct. T3 apge)E Fis ~HEHLS T 233
HIAAE 223l o3l ZdlZ 7= AALE S
oulgit}. &, 555 nm FFoNM= 7127 7Y AA F
t7h Har 2go] 555 nmol| A B EE A7 A
Aoz gt Hr}.

Y1.Gy 22 e A=) gk xgkoll W 400~700
nm PN HF FF ¥vIATEE PV AXPET 1
ZZ Fig. 100] EAc}.

Y1.G, 22 D =0 A i3l xgto] 091 A5 F
THANZE Fd POOEFE T8 HH9 Fo|(H)e=
81.0, IF(P)= 555 nm, il o] ARFIX|A F(W)
90 nm % A P(L)Q] WH(A)S 8165 nmT% 5= &2
o} B3 AAE =Zol7t 7P xFHE x=0.12 3Eo= Hi
Ao Eo|H)E 82.0, WH(P)E= 555 nm, HaL Fo| dvk
AN Z(W) 110 nm 2 J4 PVe] HH(A)S
8698 nmT%°] 1L, L TR0 & xFhe x=0.140.2 F 3173 9]
FO|(H)= 80.4, 3P&(P)= 555 nm, L Fo] Arke|A|d]

J. Korean Oph. Opt. Soc.



80

70

60

50

40

30

20

RELATIVE SENSITIVITY

80

60

40

20

RELATIVE SENSITIVITY

80

60

40

20

RELATIVE SENSITIVITY

Fig. 10. Final relative luminous efficiency (relative sensitivity) of Y1.,G, spectrum in photopic vision.

A ZFH(W)=2 100 nm 2

Y]-XGX7 Yl-xPx %I—E]'%

CER SR

L . 80 |-
o MeoBio] | o~
L \ 2 -
Area : 7920 ; \- E w /. |
L : / (7] r ) / u
Peak : 560 . \ 2z Area : 8119 . \
[ Width: 100 / " w Peak : 555 .
Height: 71.09 | \ W 4o Width:100 | \
L / \ > Height : 77.81 " }\
/ . = / \
3 2 3 20 | ; .
/ L] w .
L Y2 a o - \
o . /./ L}
. ."ll 0+ --.—-—-l'. k..'ll
L L L L L L L 1 1 1 1 1 1 1
400 450 500 550 600 650 700 400 450 500 550 600 650 700
100
I e Y02 008 o - Y00 Ce10
) T e o
. L] — / \
Area: 8304 . \ S Area : 8611 . "
L Peak: 555 / . 5 ol Peak:555 / .
Width : 100 h \ b4 Width : 100 " .
Height : 79.4 \ l-‘g Height: 83.93 | \
L J . w o “ '\\
/ \ > / .
/ B = / \
| /-’ . E 20 | ”' " .
.J '.k oL u mmmmn® ey
|l smaans® g I I I 1 L L L
400 450 500 550 600 650 700
Il 1 1 1 1 Il 1
400 450 500 550 600 650 700 WAVELENGTH (nm)
WAVELENGTH (nm)
L 80 | o
e Area : 8698 N AV
g . E Peak : 555 h " (089 019
| Area: 8550 ‘ . Z | Width:110 / h
Peak - 555 . \ = Height: 82.03 \
Width : 100 B\ & /
| Height:80.4 ] N O 40| . .
’f‘ -\ g J -
" \ \
L / I‘ E 20 ., I(
|l swmms® gy OF mammm®™ e
L L | L L | |
T T T T T T T
200 0 500 50 600 o0 700 400 450 500 550 600 650 700
WAVELENGTH (nm) WAVELENGTH (nm)
30
-
t 25 - r \\\ Y(o.s)G(o.S)
= Area : 1992 [ %
Z 20| Peak: 530 T
@ Width : 60 / \
iaht - / "
2 | Height:267 | .
[72] / -
> op . \
= b
S \
| - L]
I-IJ \
o - LE Y
0 an® R g
- LB B B J
1 1 1 1 1 1 1
400 450 500 550 600 650 700

WAVELENGTH (nm)

Vol. 14, No. 1, March 2009

=4 PV)e] WAL 8550
nmT% &= AT Y16, ZFiZe; 5 d=o|A ot

el

53

xZHoll & o] AZFMAILE A4 PVHERE T3 HaL

=o|(H), I7H(P), HL Fo| AuH|oA] ZFH(w) 2

J. Korean Oph. Opt. Soc.



54 Ag -

100

>
(=R Y(o.a)P(o.2>
E LA
| \
B o) Area:7892 "
P4 . " \
b} Peak : 560 ]
(2] [ Width : 100 ] \.
w40} Height:71.0 \
= . "
3 20} ] "
w J L}
o o LN
O mmmmn® i ‘..ll
1 1 1 1 1 1 1
400 450 500 550 600 650 700
WAVELENGTH (nm)
80 |
ﬁ Y(D.A)P(O.B)
E o L Area : 7524 -
n Peak : 580 a2 \
E Width : 110 .
S .
7 Height : 66.4 o '
w /
2 " .\
= / \
/ "
E 20 . \
o
ob mmmmu®” L R
1 " 1 1 L 1 n 1 L 1 n 1
400 450 500 550 600 650 700
WAVELENGTH (nm)
80 |
,
S 6o rea: 3522
= Peak : 590
(2] Width : 50 .
Z ol  Height: 478
> f %
= 20} - B
] . g
oL mmmsmmmmn®® "aaa
1 1 1 1 1 1 1
400 450 500 550 600 650 700

WAVELENGTH (nm)

Fig. 11. Final relative luminous efficiency (relative sensitivity)
of Y4xPx spectrum in photopic vision.
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Table 1. Area, peak, height and width parameters in Y,Gy

color lenses

CR-Color Area(S)) Peak Height Width
Phtopic 10659 555 100 110
Y1.xGy, [x=0.00] 8165 555 81.0 90
Y1xGy, [x=0.04] 8119 555 77.8 100
Y1.xGy, [x=0.08] 8304 555 79.4 100
Y ,.<Gy, [x=0.10] 8611 555 83.9 100
Y1.xGy, [x=0.12] 8698 555 82.0 110
Y1.xGy, [x=0.14] 8550 555 80.4 100
Y1xGy [x=0.50] 1992 530 26.7 60
Y 1.xGy, [x=0.10] 7920 560 71.0 100

Table 2. Estimation index f and & in Y1,Gy, color lenses

CR-Color Si/So |(B)=S1/Sy + 100| 8=h,/h * 100

Phtopic 1 100 100
Y 4Gy, [x=0.00] | 0.766 76.6 81.0
Y .Gy, [x=0.04] | 0.761 76.1 77.8
Y .Gy, [x=0.08] | 0.779 77.9 79.4
Y .Gy, [x=0.10] | 0.807 80.7 83.9
Y .Gy, [x=0.12] | 0.816 81.6 82.0
Y 1..Gy, [x=0.14] | 0.802 80.2 80.4
Y .Gy, [x=0.50] | 0.186 18.6 26.7
Y .Gy, [x=0.10] | 0.743 74.3 71.0
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Table 3. Area, peak, height and width parameters in Y,Py

color lenses
CR-Color Area(S,) Peak Height | Width
Phtopic 10659 555 100 110
Y xPx [x=0.2] 7892 560 70.0 100
Y xPx [x=0.6] 7524 580 66.4 110
Y xPx [x=0.8] 3522 590 47.8 50
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Table 4. Estimation index 3 and 6 in Y,Py color lenses

CR-Color Lens Si/So | (B)=S+/Sy -100 |  8=h;/hy-100
Phtopic 1 100 1

Y. Py [x=0.2] 0.740 74.0 70.0

Y <Py [x=0.6] 0.705 70.5 66.4

Y. Py [x=0.8] 0.330 33.0 47.8
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Research on Optimizing Luminosity Factor Through Color Filter Y,,Gy, Y1Px

YongGeun Kim and Hyun-Ju Park

Department of Ophthalmic Optics Dongkang College, Gwangju
(Received October 30, 2008: Revised February 6, 2009: Accepted March 6, 2009)

Purpose: To find optimized luminosity factor of color from light transmission filter. Methods: To make YG;,
Y <Px by using CR-39 compound within dipping method, mixing up Y(Yellow), G(green) and P(pink) for
optimize eye sensitivity. Modeling for relative luminous efficiency(relative sensitivity) curves in Luminose
transmission, it could be resolved by Multiplying sensitivity of eye within transmission rate of Lens (PA{L)=
T(A)-P(A).). To evaluate Wavelength between 400~700 nm, relative luminous efficiency curve in Area and Height
value is being used. Results: In color filter of Y, Gy position of x equals to 0.04, 0.1, 0.08, 0.12, 0.14, 0.5 at
B=S1/Sy <100 each consist value of 76.1, 77.9, 80.7, 81.6, 80.2, 18.6 In color filter of Y, Py position of x equals
to 1.00, 0.2, 0.6, 0.8 at B=S,/S, ‘100 each consist value of 74.3, 74.0, 70.5, 33.0 The result from experiment
Y .«Px value less than Y,,G, from evaluating luminous efficiency curve and test was successfully optimized.
Conclusions: Optimized relative luminous efficiency curve result have value of X=0.12-0.14 at Y, Gy

Key words: Iuminosity factor, relative luminous efficiency (relative sensitivity), final relative luminous effi-
ciency, estimation index () of luminosity, dipping method
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