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ABSTRACT

This study suggesls the accurate method to calculale dominant wavelength and excitation purity which are used for
analyzing color of glass product. Instead of ruler and magnified chromaticity diagram, by using the slope of lines by
tristimulus measured and achromatic stimulus and by monochromatic stimulus and achromanc stimulus, calculating
method of dominant wavelength and excitation purity was acquired with the relation between them. When it was applied
to products. the oblained results were more accurate than those from existing methods.
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Fig. 2. CIE 1931 (x, y)-chromalicity diagram showing the
domunant wavelength A (x,. x,) of a color stumulus 8
with a chromaticily point S,(xg. %y and the com-
plementary wavelength A, of a color stimulus S, with

. .y : 671
a chromaticily point So{xg. Yo

Table 1. Chromaticity Coerdinates of Standard Scurce A, C

and Dgs”
Type of XYZ XY 10210
Standard Source Chromaticity Chromaticity
A x = 04476 x = 04512
y = 04074 y = 04039
C x = (.3101 % = 03104
y = 03162 y = 03191
D x = 03127 x = 03138
65 y = 013290 y = 03310
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Table 2. A part of Data Base of Tiistimulus Values, Slope between Achromatie Stimulus and Monochiomatic Stimulis and so

o1,

Slope between Mono Slope between Distance between
Achromatic _chromatic Two neighboring Two Neighboring
Stimulus and Si u.{lls X Y Menochromatic Monochromatic

Monochromatic Wa\lf[;en ih Stimuli on Stimuli on

Stimulus g Spectrum Locus Spectrum Locus
-275.7753 351 0.30876 0.68371 -0.9218 0.0097378
-14.248 350 (.30160 0.69231 -0.9132 0.0096831
~24. 449 549 (.20445 0.69884 -0.9050 0.0096569
-17.039 548 0.28729 0.70532 -0.8939 0.0096034
-13.197 547 0.28013 071172 -0.8842 0.0095710

Spectrum IUCN—L(XA—L Fa-1)
)
N
N,

/

Nizw, ¥u)
Fig. 3. Schematic diagram for calculating dominamt wavel-
ength I5: eq.(3) and /. : Eq.(4).
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Table 3. Tristimulus Values, X, ¥, &g and Pe of Various

Cilassecs

Amber | pin | Emerd | Yelow
X 55059 | 822471 19.1072 56.0654
Y 35289 | 842700 | 311486 G2.6463
Z 0.017% | 969827 10.6445 66.0418
X 0.5825 (03121 03137 (.3035
v 0.4156 (0.3168 05117 0.3391
Ag 39143 570.03 552.13 532.08
Pe 99.65 1.52 53.94 477

Table 4, Data for Calculating A, and Pe of Amber Glass
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Slope between Slape between Distance belween
Achromatic ]Monq. Two neighboring Twa Neighboring
Stimulus and %Eﬁ?ﬁ: ;C X v Monochromatic Monochromatic

Monochromatic Wavelength Stimuli on Sumuli on

Stmulus Spectrum Locus Spectrum Locus
(.34916 592 0.586685 0.41276 -0.9982 0.00807
037757 591 0.58094 041846 -0.9965 000817
0.40758 590 0.57315 0.42423 -0.9965 000831

Table 5. Dominant Wavelength and Excitation Purity Obtained by Using Ruler and Magnilicd Chyomaticity Diagram

Amber Flint Emerald Orcen Yellow Gleen

Aa Pe Ay Pe A Pe Ag Pe

#1 392.28 99.08 57167 307 552.00 54 45 543.89 575
#2 591.00 100.00 569.00 1.06 552.00 3151 321.00 2.97

#3 591.00 99.53 576.00 287 55200 53340 541.00 5.63

#4 581.50 100.00 576.00 296 55200 3270 553.00 5.00

#5 59250 98.30 58740 2.68 552.40 53 40 543.50 5.23
Average 591 66 99.38 57721 253 552,08 53.09 540.88 492
Deﬁilgtlzon 0.7048 0.7155 6.6026 0.8334 0.1789 1.0829 11.9801 1.1289
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Appendix A
Flow chart of Calcuating A4 A, and Pe
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Appendix B
- The exarmple of spread sheet
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Table 6. The Example of Spread Sheet
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Fig. 4. The example of Loms 123™ work sheet,

A B C D E F G H
! X Xy Ay m Xa Y4 Xp ¥b
2 Y ¥o Pe Aa mp La X Y
3 Z
Mono
~chromatic
4 my, list Stiznmins xa list vy list my, list L list ]
Wavelenpth
(A‘A) My
Area
Dala Data Data Daia Data Data
Data Data Dala Data Data Data J
Mono
-chromalic
200 my; list Stimulus X lisL v list m, hist L, list
Wavelength -|
)
M2
201 Data Data Daia Data Data Data Area
202 Data Data Data Data Data Data J
401 Data Data Dala Data Data Data
42
_ Ya—Ya-u

A
Ka—%a

Ly = «/(KA*XAfl)Z*(YAﬁYAq)Z
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