CHAPTER 4
RESULTS AND DISCUSSION

4.1 Results

4.1.1 Size

The size is showgastable4-1 through 4=Fstheyresults of the ruby from Beauty

Gems Co., Ltd. are shg om C.Siamese Gems Co., Ltd

in Table 4-2a and 4-2#ffosé T Paragon € ‘Table 4-3a and 4-3b, and those

from SWD import & € ults of the blue sapphire from

JOlE
Beauty Gems Co., Ltd. & \ b, those from Primeir Co., Ltd. in

Table 4-6, and those from SWD'ifm f-rcff tiC d. | Table 4-7.

L
The first column in eac ﬁﬂiﬁ_ olor code, the second the shape, the
LTI, .
third to fifth the size.in mm % h.and width, and the last carats as

provided by comp ,; = 7 l“"

)
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Table 4-1a Shape, proportion and carat weight of CRA, CRB, CRC

Code Shape Length Width Height L/w Carats
CRA1 Oval 410 3.18 1.80 1.29 0.218
CRA 2 Oval 4.00 3.1 2.29 1.29 0.261

CRA 3 Oval 4.00 3.00 2.21 1.33 0.238
CRA 4 Oval 4.25 2.00 1.30 0.259
CRA 5 Oval N\ 1.89 1.32 0.206
CRB 1 Oval 1.30 0.214
CRB 2 Oval 1.30 0.251

CRB 3 Oval 1.35 0.255
CRB 4 Oval 1.28 0.252

CRB 5 Oval 1.24 0.209
CRC 1 Oval 1.29 0.208
CRC 2 Oval 1.25 0.249

CRC3 Oval 1.28 0.237
CRC 4 Oval 1.26 0.206
CRC 5 1.28 0.206
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Table 4-1b Shape, proportion and carat weight of CRD, CRE and CRF
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Code Shape Length Width Height L/w Carats
CRD1 Oval 3.98 3.15 1.92 1.26 0.224
CRD2 Oval 4.00 2.98 1.20 1.34 0.187
CRD3 Oval 4.28 2.85 2.00 1.50 0.223
CRD4 Oval 3.85 2.20 1.28 0.211

CRD5 Oval 1.95 1.29 0.245
CRE 1 Oval 3. 20 1.31 0.288
CRE 2 Oval 1.44 0.244
CRE 3 Oval 1.33 0.237

CRE 4 Oval al A 1.29 0.277
CRE 5 Oval (7 1.15 0.279
CRF 1 Oval 481 gk 1.30 0.274
CRF 2 Oval 08 Jrhia .05 1.28 0.251

CRF 3 Oval 3 (B 2.00 1.30 0.213
CRF 4 Oval e 2.25 1.30 0.260
CRF5 OV 1.26 0.243

]
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Table 4-2a Shape, proportion and carat weight of CSGA, CSGB, CSGC
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Code Shape Length Width Height L/W Carats
CSGAT Oval 6.25 429 3.31 1.46 0.751
CSGA2 Oval 6.05 418 3.00 145 0.682
CSGA3 Oval 6.05 411 2.89 147 0.596
CSGA4 Oval 5.98 1.88 1.44 0.443
CSGAS Oval 252 155 0.463
CSGB1 Oval - 5.1 215 137 0.830
CSGB2 Oval 139 0.574
CSGB3 Oval % 1.46 1144
CSGB4 Oval AL 1.87 0.905
CSGBS5 Oval. 8- 1.43 0.876
CSGC1 Oval " 8s 1.37 0.345
CSGC2 Oval ,:':. 62 1.27 0.240
CSGC3 Oval 7 2.32 1.19 0.329
CSGC4 Oval 481757), 9] 2.35 1.30 0.394
CSGC5 Ov I 127 0.263

j

AU ININTNEINT
RINNIUUNIINIAY




37

Table 4-2b Shape, proportion and carat weight of CSGD, CSGE and CSGF

Code Shape Length Width Height L/w Carats
CSGD1 Oval 461 3.69 2.32 1.25 0.346
CSGD2 Oval 450 3.60 1.70 1.25 0.255
CSGD3 Oval 4.55 3.60 2.61 1.26 0.382
CSGD4 Oval 4.41,) 1.85 1.28 0.257
CSGD5 Oval 50 L. 219 1.82 0.325
CSGE1 Oval . : 3. 262 1.26 0.446
CSGE2 Oval : 2 100 1.29 0.261
CSGE3 oval" AN 127 0.327
CSGE4 Ov A8 ' 1 1.32 0.189
CSGE5 Ov 0. T : 1.30 0.200
CSGF1 Oval 4 0 m".-; 22 N1\, s 1.34 0.175
CSGF2 Oval A2 28 1.34 0.265
CSGF3 Oval o 1.69 1.48 0.235
CSGF4 Oval 4855771 ) 138 129 | 0185
CSGF5 ' . 1.24 0.442
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Table 4-3a Shape, proportion and carat weight of PRA, PRB, PRC

Code Shape Length Width Height L/wW Carats
PGRA1 Oval 5.10 4.10 1.92 1.24 0.53
PGRA2 Oval 5.05 3.75 2.90 1.35 0.35
PGRA3 Oval 4.90 4.00 2.60 1.23 0.44
PGRA4 Oval 5.00 | 3.10 1.19 0.61
PGRAS5 Oval | ot 2.10 1.31 0.43
PGRB1 Oval . 29 5 1.25 0.51
PGRB2 Oval ' O 1.10 0.43
PGRB3 Oval 00 of 1.20 0.50
PGRB4 Oval ' 488 1.45 0.56
PGRB5 Oval 4 Nz W2 1.28 0.43
PGRC1 Oval a0 » 1.27 0.35
PGRC2 oval | 8] 40 1.34 0.26
PGRC3 Oval A, 2.35 1.28 0.48
PGRC4 Oval 5.307 5701 < 2.35 1.36 0.48
PGRC5 Ovél- 1,02 0.67
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Table 4-3b Shape, proportion and carat weight of PGRD, PGRE and PGRF

Code Shape Length Width Height L/w Carats
PGRD1 Oval 5.10 4.25 2.30 1.20 0.47
PGRD2 Oval 5.20 3.92 2.72 1.33 0.53
PGRD3 Oval 5.10 4.00 2.30 128 0.42
PGRD4 Oval 5.12 N 14 3.00 1.24 0.60
PGRD5 Oval | A 195 127 0.36
PGRE1 Oval |t 0 2,13 1.28 0.41
PGRE2 Oval , — 1.26 0.58
PGRE3 Oval o, , 114 0.42
PGRE4 | Oval™ | Y 128 0.36
PGRE5 Oval . K= AN 122 0.47
PGRF1 Oval 2 ¥ 1.27 0.62
PGRF2 | Oval | BT 21 129 0.50
PGRF3 oval | #5285 EJ 2.96 1.27 0.47
PGRF4 Oval 538559512 3.02 1.19 0.63
PGRF5 oval 1.25 0.62

iy
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Table 4-4 Shape, proportion and carat weight of RSWDA, RSWDB, RSWDC, RSWDD

and REWDE

Code Shape Length Width Height L/w Carats
RSWDA1 Oval 4.50 3.40 2.20 1.32 0.345
RSWDA2 Oval 4.48 3.50 2.75 1.28 0.380
RSWDA3 Oval 450, 2.70 1.25 0.456
RSWDA4 Oval | 7 y 2.35 1.26 0.370
RSWDAS5 Oval J34 2.10 1.38 0.333
RSWDB1 Oval 1.47 0.389
RSWDB2 Oval 3. 1.46 0.353
RSWDB3 Oval IR 155 0.396
RSWDB4 Oval . L T2 1.64 0.342
RSWDB5 Oval 4 1 0 1.57 0.330
RSWDC1 |  Oval ok 40 125 0.362
RSWDC2 Oval 45872 — 2.40 s 0.407
RSWDC3 Oval 48V 00 2.98 1.22 0.461
RSWDC4 | Ovaid 3.45 25 124 0.334
RSWDC5 Ova N 7 1.25 0.373
RSWDD1 | Oval<d| 495 00 2. 1.23 0.364
RSWDD2 a | ous 4 2.10 120 0.370
RSWDD3 | asﬁ Ejl F |4.§ “| 8 2121 I IJ 1.33 0.522

4

RSWDD4 Oval 525 €| 415 2.85 426 0.556
RSWDE1 Oval 6.05 4.05 2.15 1.49 0.513
RSWDE2 Oval 6.02 4.04 1.95 1.49 0.491
RSWDE3 Oval 5.87 4.00 242 1.46 0.536
RSWDE4 Oval 6.00 4.20 2.30 1.42 0.540
RSWDES5 Oval 5.85 4.15 1.70 1.41 0.400
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Table 4-5a Shape, proportion and carat weight of CSA, CSB, CSC

Code Shape Length Width Height L/wW Carats
CSA 1 Oval 4.29 3.65 2.90 118 0.402
CSA2 Oval 451 3.78 2.60 1.19 0.401
CSA3 Oval 4.50 3.65 2.81 1.23 0.440
CSA 4 Oval 452 : 2.69 141 0.374
CSAS Oval A 261 1.24 0.352
CSB 1 oval | 3.4 81 1.29 0.413
CSB2 Oval - T 1.22 0.381
CSB 3 Oval | %4 348 2 1.35 0.410
CSB 4 Oval ' |8t 1.12 0.377
CSB5 Oval 4 afef 135 . 1.24 0.360
€sC/1 oval A 0 L7 8 1.43 0.405
CSC 2 Oval A A0 48 1.30 0.341
CcsSC 3 Oval P i 275 137 0.414
CSC 4 Oval 4485t 2.65 124 0.374
csC5 oval! ' ' 123 0.376
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Table 4-5b Shape, proportion and carat weight of CSD, CSE and CSF
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Code Shape Length Width Height L/w Carats
CSD1 Oval 412 3.25 2.49 127 0.298
CsD2 Oval 4.20 3.15 2.25 1.83 0.279
CSD3 Oval 4.20 3.25 2.41 1.29 0.320
CSD4 Oval 3.90 2.15 1.30 0.229
CSD5 Oval 27 1.19 0.330

CSE 1 Oval 3.1 5 1.29 0.228
CSE 2 Oval 1.26 0.291

CSE 3 Oval 1.32 0.292
CSE 4 Oval 48 130 0.269
CSES5 Oval 4 k7 fi22 0.249
CSF 1 Oval | 8100 1.37 0.237
CSF 2 Oval =T 15 1.32 0.250
CSF 3 Oval ;- g, 2.10 1.34 0.264
CSF 4 Oval 4205550 o/ 2.38 1.35 0.289
CSF 5 0 1.36 0.218
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Table 4-6 Shape, proportion and carat weight of PMSA and PMSB
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Code Shape Length Width Height L/wW Carats
PMSA1 Oval 6.01 5.00 3.50 120 0.931
PMSA2 Oval 6.35 4.92 2.90 129 0.763
PMSA3 Oval 6.10 470 3.60 130 0.875
PMSA4 Oval 6.10 40 4.00 139 0.972
PMSAS5 Oval -8 A 300 151 0.951
, o
PMSB1 Oval == 2 5.3Z .90 122 0.904
PMSB2 Oval Q\\\\ 1.6 0.840
PMSB3 Oval / /// ‘ ‘\\%\ 1.22 0.773
YEETON \
PMSB4 Oval m / ﬂfﬁ, 45 \\ 136 0.662
PMSB5 130 0.808
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Table 4-7 Shape, proportion and carat weight of BSWDA, BSWDB, BSWDC, BSWDD

and BSWDE

Code Shape Length Width Height L/w Carats
BSWDA1 |  Oval 7.10 5.25 2.60 1.35 0.855
BSWDA2 | Oval 7.10 5.16 3.19 137 1.153
BSWDA3 | Oval 7.05 3.15 1.36 1,093
BSWDA4 |  Oval gt 2.42 1.39 0.755
BSWDA5 |  Oval 948 0 137 0.737
BSWDB1 | Oval 117 0.832
BSWDB2 |  Oval 7 1.29 0.750
BSWDB3 | Oval 4488 1.40 0.818
BSWDB4 | Oval . L e 148 0.773
BSWDB5 | Oval - 13 1.08 0.667
BSWDC1 | Oval e 0 1.40 0.725
BSWDC2 | Oval i 2.00 1.15 0.451
BSWDC3 | Oval 5855501,/ 2.70 1.40 0.633
BSWDC4 Ova 5 6! 1.29 0.711
BSWDC5 | Ov 0.548
BSWDD1 | Oval m 6.05 0.701
BSWDD2 val | 2682 0.566
Bswop3 | | € 0.669
BSWDD4 | Oval 560 4 0.565
Bswasm I;a Qﬂm 0.535
BSWDET | Oval 5.95 0.457
BSWDE2 | Oval 6.15 4.15 2.35 1.48 0.590
BSWDE3 | Oval 6.25 4.30 2.05 145 0.545
BSWDE4 | Oval 5.95 410 2.20 1.45 0.533
BSWDE5 | Oval 6.02 4.08 2.30 147 0.561
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4.1.2 Color quality given by Munsell Notation

Results are shown in Table A-1 through A-12. The first column gives the
subjects’ name, the second the color code with number at the end to identify different
samples and the third the Munsell notation. The results of “Dark Red” ruby are shown in
by in Table A-2a through A-2d, those of
“Vivid Red” ruby in Table A-3a.through A-8g f “Strong Red” ruby in Table A-4a
through A-4d, those of “PUff ed” réa through A-5d, and those from

“Dark Blue” blue sapphire are

blue sapphire in Table A-8a
A-9a through A-9b, those of
“Strong Blue” blue sap | \ Oa “ ough A:10bythose of “Purplish Blue” blue

sapphire in Table A-11a o, tngse of “Gre Blue” blue sapphire in Table

421 The ;"- "———f;--- CIE 1976 u’ V' diagram

]

To see the resuIF quantitatively the Munsell HVC were converted to L* u’ V'

values in the ﬂE(H/EJ;JJ Wﬂﬁﬁﬂ H"aﬂﬁr each ruby and blue

sapphire were @lbtted in the C|E1976 u’ v’ uniform chromahcuty scale dlagram

QRIANDA BANIANLAY...

The color coordinates u’ and v’ of rubies are plotted in Figure 4-1 for the
lightness L*=20.54. The color of a rubies of 7.5R2/8 in Munsell color system became
u'=0.39 and v'=0.49 in the CIELUV system and we can see that this color is very highly

saturated because the point in the u’ v’ diagram locates at a large distance from the
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white shown by a cross. This color was found in the “Dark Red” and “Deep Red” ruby

(shown in Table 4-13).

4.2.1.2 Chromaticity diagram presentation for rubies with L*=30.77

The color coordinate | V' of rubies are plotted in Figure 4-2 for the

lightness L*=30.77. The colorof s of %8/12 in Munsell color system became

u'=0.44 and v'=0.51 in the™e ELUV syste ' see that this color is very highly

saturated because th int i ' v diagramoeat

at a large distance from the

p Red” ruby (shown in Table

4-14)
4213C ity diagram Presentation for rubies with L*=41.21
The color cogfdinates i+ ang of rubies are plotted in Figure 4-3 for the
lightness L*=41.21. The color bfa—rul 2 4/14 in Munsell color system became
u'=0.41 and v'=0.49,in thesCIELUY System A see.that this color is very highly

saturated because il * S poir ..':-; a large distance from the

white shown by a croﬁ

AULINENINYINT

42.1.4 Chromaticity dlagram presentatlon for rubies W|th L*=51.57

g W'lﬁﬁtl‘?ﬁl«! ARIANEIAY.. ...

Iightness L*=51.57. The color of a rubies of 7.5RP5/14 in Munsell color system became

Deép Red” ruby (shown in Table
¥

4-15).

u'=0.34 and v'=0.44 in the CIELUV system and we can see that this color is very highly
saturated because the point in the u’ v’ diagram locates at a large distance from the
white shown by a cross. This color was found in the “Vivid Red” and “Pinkish Red” ruby

(shown in Table 4-16).
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4.2.2 The results of visual evaluation of color blue sapphire in the CIE 1976 u’ V'

diagram

4.2.2.1 Chromaticity diagram presentation for blue sapphires with
L*=20.54

The color coore¢ i and E bies are plotted in Figure 4-5 for the
lightness L*=20.54. The cO mofa-rubi n Munsell color system became

u'=0.18 and v'=0.27 in ih e that this color is very highly
saturated because the#pC i \dia ";‘“i C at a large distance from the
white shown by a crgsé’ Thié rfwas ). the, “Datk Blue”, “Deep Blue”, “Vivid

Blue”, Strong Blue” andgPugdlish Blue’ bl ; ohirey(shown in Table 4-17).

_ "
#--I

4.2.2.2 Chrgmaficity .uﬁ‘ entation for blue sapphires with
L*=30.77 "'M: -
AT
The1 GQJor cO0Ia £ are plotted in Figure 4-6 for the
lightness L*=30.77. - ..‘; ell color system became
u'=0.18 and v'=0.311i l e hat this color is very highly

saturated because the pg‘mt inthe u' Vv’ dlagr@ locates at a large distance from the

white shown tﬂ %ﬁrf}!ﬂ Hm w ﬂﬁ]aﬂ ﬁd “Strong Blue” blue

sapphire (showfilin Table 4-18).

QW’]Nﬂ‘SﬁUN‘MTAWH’]ﬂH
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v
0.7 W
06 l
05 -
="
04 ®  Dark red
®  Deep red
03 + ®  Vivid red
Strong red
L = Purplish red
®  Pinkish red
0.1 4
+ D65
0
0 07 v

e -7
‘v_l I" 'd’

Figure 4-1 CIE 1976 uniform chre diagram showing the saturation all of the

4

color coordinate classificatm of ruby on Iighmss 20.54
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0.7

06

0.5 -

———HC
0.4 - ®  Darkred
®  Deep red
0.3 - ®  Vivid red
Strong red

b = Ppurplish red

B Pinkish red

0.1 4

‘y_,.

Figure 4-2 CIE 1976 uniform chrome s'diagram showing the saturation all of the

color coordinate classificatign of ruby on hgh ss 30.77
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0.7

0.6

0.5

—HG

04 -
®  Dark red

B Deep red

0.3
| Vivid red

Strong red
0.2 4
®  Purplish red

B Pinkish red
0.1

+ D65

0.7 v

e — ’:'j

\ v_' 1\' "

Figure 4-3 CIE 1976 uniform chira Y § diagram sfigwing the saturation all of the

color coordinate classificgtion of ruby on Iigh@ss 41.21
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"]
06 l

0.5 -

pe—HC

0.4 ®  Dark red

" Deep red

L " Vivid red
Strong red

0.2 4
®  Purplish red

B Pinkish red
0.1 4
+ D65

0.7 Y

-
-

\ v_l 3 I‘v'-"
Figure 4-4 CIE 1976 u T orm Chre a0 howing the saturation all of the

A

color coordinate classificat ﬂof ruby on I|gh 8 51.87
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07 W
06 l

0.5

—HC

0.4 - ®  Dark blue

®  Deep blue

034} = Vivid blue

Strong blue

0.2
% Purplish blue

®  Greenish blue
0.1
+ D65

0.7 v

j r‘d

diagra howing the saturation all of

Figure 4-5 CIE 1976 uifor
the color coordinate clas@fi&ition of blue sapeyire on lightness 20.54
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v
0.7 -\
"
0.5
—HC
0.4 - ®  Dark blue
B Deep blue
031 = Vivid blue
Strong biue
0.2 1
®  Purplish blue
®  Greenish blue
0.1
+ D65
0
0 0.7 v
‘ v.‘ ] |\' "
- Hld - i . .
Figure 4-6 CIE 1976 uniform chromaticity st diagram shiowing the saturation all of the

color coordinate classifica‘ti‘ﬂ of blue sapphi@pn lightness 30.77
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Table 4-8 The lightness 20.54 can be found the visual evaluation results of color quality

classification of ruby in three levels.

Color Quality Munsell System CIELUV System Values
Classifications Values L* (U} \'A
“Dark Red” 2.5R 2/8 20.54 0.37 0.45

20.54 0.38 0.47

20.54 0.39 0.49

“Deep Red” — 5R1/8 = 0.54 0.37 0.45

‘-_‘i

).54 0.38 0.47

=
A/// 5"” \\ 0.39 0.49

“Vivid Red” ##* / /fﬁ 7\\\\‘\ 0.37 0.45

J/E‘ ’\\\u o | om | owr

ﬂUEJ’WIEJVIﬁWEJ’lﬂ‘J
QW’]ﬂﬁﬂ‘imﬂJiﬂﬁ’mmﬂﬂ
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Table 4-9 The lightness 30.77 can be found the visual evaluation results of color quality

classification of ruby in five levels.

Color Quality Munsell System CIELUV System Values
Classifications Values I U’ WV
“Dark Red” 2.5R 3/8 30.77 0.34 0.47

SRBAQ | . 0.38 0.47

: \-:}:‘a\':!":f . 0.39 0.49

(= 10RP)3/8 0. 033 | 045

——

0.34 0.47

i

/Z{/ Am\\ 0.38 0.47
” /#f*'" F\\\\\\ 0.39 0.49
;I E"“ ’\\\‘\\\ 77 0.32 0.44

“Deep Red”

0.44 0.51

0.37 0.45

“Vivid Red” 0.34 0.47
0.38 0.47

0.39 0.49

0.37 0.45

“Strong Red” L) 0.34 0.47
. fal 25R3MQU 0.38 0.47

ﬂ u Ej ‘: 0.39 0.49

| Y 19RP 3/10 077 | P77 0.45
utpish Réar TW . ; 0.44
9 7.5RP 3/10 30.77 0.35 0.43
10RP 3/8 30.77 0.33 0.45

10RP 3/10 30.77 0.37 0.45
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Table 4-10 The lightness 41.21 can be found the visual evaluation results of color quality

classification of ruby in five levels.

Color Quality Munsell System CIELUV System Values

Classifications Values 1 L Vv’
“Deep Red” 2.5R 4/14 41.21 0.40 0.47
41.21 0.41 0.49

“Vivid Red” 41.21 0.40 0.47
RR.4/14 *41.21 0.39 0.45

“Strong Red” /42 21 0.34 0.44
P 21 0.36 0.46

p 0.39 0.45

“Purplish Red” . 1 0.37 0.47
7.5RP 1 0.32 0.44
L > 1.21 0.34 0.44
4,4 41.21 0.36 0.46
10K 41.21 0.39 0.45
“Pinkish Red? 0.33 0.43
m 0.32 0.44

- p 7.5RP 4/12 41721 0.34 0.44
El > 0.35 0.45
0.36 0.46

v
_a)ﬂ 0.45
=
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Table 4-11 The lightness 51.57 can be found the visual evaluation results of color quality

classification of ruby in two levels.

Color Quality Munsell System CIELUV System Values
Classifications Values i v’ Vv’
“Strong Red” 7.5RP 5/14 51.57 0.34 0.44
“Pinkish Red” o 7 0.32 0.45
81.57 0.34 0.44
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Table 4-12 The lightness 20.54 can be found the visual evaluation results of color quality

classification of blue sapphire in six levels.

Color Quality Munsell System CIELUV System Values

Classifications Values s u* \'A
“Dark Blue” 5PB 2/6 20.54 0.16 0.34
0.15 0.30
0.18 0.34
0.18 0.30
0.18 0.27
“Deep Blue” 0.16 0.34
0.15 0.30
0.18 0.34
0.18 0.30
0.18 0.27
“Vivid Blue” == 20, 017 | 0.38
l : 0.16 0.34
0.15 0.30

0.19 0.41
0.19 0.38
0.18 0.27
“Strong Blu 0.16 0.34
7 7 5PB 2/8 2054 &15 ' 0.30
ARIANNT HTRE | o
9 | 7.5PB 2/8 20.547 0.18 0.30
75PB2/10 20.54 0.18 0.27
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Table 4-12 The lightness 20.54 can be found the visual evaluation results of color quality

classification of blue sapphire in six levels.(continued)

Color Quality Munsell System CIELUV System Values
Classifications Values L U’ \
“Purplish Blue” 5PB 2/4 20.54 0.17 0.38

20.54 0.16 0.34

20.54 0.15 0.30
0.54 0.19 0.38
0.18 0.34

0.18 0.27

\“‘ ’""‘.
“Greenish Blue! / // tf\\ — —
IIE" ,\\\\ 015 | o030

II ‘\\\ 54 0.18 0.34

1";"': '.-‘
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Table 4-13 The lightness 30.77 can be found the visual evaluation results of color quality

classification of blue sapphire in four levels.

Color Quality Munsell System CIELUV System Values
Classifications Values L* U’ v
“Deep Blue” 5PB 3/8 30.77 0.16 0.34
“Vivid Blue” 7 BRE 3 30.77 0.18 0.34
N 018 | 031
0.18 0.29

0.18 0.34

//a}; VR :‘k 0.18 0.31
Jl/f“ 420\ | 200 0.18 0.29

“Strong Blue”

“Purplish Blue” J, / m ’\s&l 0.15 0.31

ﬂumwﬂmwmni
qmmnmumwmaﬂ
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4.3 Representation of colors of ruby and blue sapphire by CIELAB color system

4.3.1 The results of visual evaluation of color quality classification of the ruby in

the CIE L* a* b* diagrams

by were plotted in the CIE L* a* b* diagrams

4.3.1.1 The “Dark Red”

43.1.2 uby were plotted in the CIE L* a* b* diagrams

with the average values 29. . 0- 3) and standard deviation values (6.55, 7.81,

6.14) of L*, a*,and b AshowrkinF \ ,\-- 4-10, respectively). The
visual evaluation of “Deep -shown | e 15.

4.3.1.3The blotted in the CIE L* a* b* diagrams

with the average values (29.9 M! < andard deviation values (5.12, 6.37,
4.59) of L*, a*, and% ..,.a--m-na---na--mmm---_ 4-12, respectively). The

visual evaluation of Tid

)

woene S HE BT o
f.-::;.%a ARSI

4.3.1.5 The “Purplish Red” ruby were plotted in CIE L* a* b* diagrams
with the average values (37.37, 52.07, 2.22) and standard deviation values (5.19, 5.91,
4.54) of L*, a*, and b*, respectively (shown in Figure 4-15 and 4-16, respectively). The

visual evaluation of “Purplish Red” ruby were shown in table 4-18.
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4.3.1.6 The “Pinkish Red” ruby were plotted in CIE L* a* b* diagrams with
the average values (42.82, 56.27, -0.49) and standard deviation values (3.79, 4.37, 3.30)
of L*, a*, and b*, respectively (shown in Figure 4-17 and 4-18, respectively). The visual

evaluation of “Pinkish Red” ruby were shown in table 4-19.

4.3.2.1 ere plotted in CIE L* a* b*

diagrams with the ave ad standard deviation values
(0, 5.90, 5.80) of in Figure 4-19 and 4-20,
respectively). The vis ' of “Dask Blue’ blue sapphire were shown in table

4-20.

4.3.2.2 The Hiie b apphires were plotted in CIE L* a* b*
diagrams with the average valué: "-35.42) and standard deviation values
(3.50, 7.20, 5.90) of L*m@* and b*, res) hown-in Figure 4-21 and 4-22,
respectively). The ;‘—l:‘o were shown in table

4-21.

U

AUEINENINYNT

43.2.3 The “Vivid Blue" blue sapphlres were plotted in CIE L* a* b*

i LML (1SN 1301

respectively). The visual evaluation of “Vivid Blue” blue sapphire were shown in table

4-22.

4.3.2.4 The “Strong Blue” blue sapphires were plotted in CIE L* a* b*

diagrams with the average values (20.54, 17.94, -41.31) and standard deviation values
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(6.20, 9.05, 11.38) of L* a* and b* respectively (shown in Figure 4-25 and 4-26,

respectively). The visual evaluation of “Strong Blue” blue sapphire were shown in table

4-23.

4.3.2.5 The “Purplish Blue” blue sapphires were plotted in CIE L* a* b*
diagrams with the average values 0.45, -33.64) and standard deviation values
(3.12, 4.95, 7.83) of L* a*, (shown in Figure 4-27 and 4-28,
respectively). The visual € blue sapphire were shown in table
4-24.

4.3.2.64MR¢ : .";" : oW were plotted in CIE L* a* b*
diagrams with the ave b (0 04,4794, 00« ) and standard deviation values
(0, 3.27, 3.32) of L*, &, 6%, wcopeCively shdwn in Figure 4-20 and 4-30,
respectively). The visual gValdatio ‘ i :, , '\“._‘ " blue sapphire were shown in
table 4-25. |

(A

)
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Table 4-14 The visual evaluation results of “Dark Red” ruby

66

Munsell System CIELAB System Values Frequency of
Values L" 8" b* values
2.5R 2/8 20.54 38.86 1.46 4
5R 2/8 20.54 38.63 7.74 34
7.5R 2/8 20. A7 14.11 8
2.5R 3/8 : 8.64 2
2.5R 3/10 o 9.95-1 9 5
5R 3/10 77| |4 18 4
10RP 3/8 - 4
=60
. e
e
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Table 4-15 The visual evaluation results of “Deep Red” ruby

Munsell System CIELAB System Values Frequency of
Values L ar b* values
2.5R 2/8 20.54 38.86 1.46 3
5R 2/8 20.54 38.63 7.74 20
7.5R 2/8 ) 47 14.11 4
25R 3/8 q wwﬁ 8.64 5

2.5R 3/10 0-77 49051 1 59 11

5R 3/10 h\?xw.. B2 e

N

7,
7.5R 3/8 / /4/‘ ‘\\:\b\\

7.5R 3/12 ‘// J ﬁﬁ;’ A \‘\&\\ :
W G PN

10RP 3/10

2.5R 4/14

N[ W | N

5R 4/14

Yf=60
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Table 4-16 The visual evaluation results of “Vivid Red” ruby

72

Munsell System CIE LAB System Values Frequency of
Values L* i b* values
2.5R 2/8 20.54 38.86 1.46 2
5R 2/8 20.54 38.63 7.74 8
2.5R 3/8 30.7%. 40.79 8.64 1
2.5R 3/10 17| A8 1069 30
5R 3/10 12
2.5R 4/14 - '/m r 4
10RP 3/10 /;//‘i‘ 24 |3 2
10RP 4/14 A ‘/‘f’;& 648 ‘N\\ 1
o 3t =60

2\

ﬂUEl’JVIEJVI’a'WEﬂﬂ‘i

QW’]Mﬂ?ﬂJﬂJ‘MT}ﬂEﬂﬂH



73

"S8N|BA UOIBIASD

piepuels pue ajdwes abeisae ay) yim weibelp g e 31O U0 UMOYS aiam Agnu pay Buoug, Jo synsai ay] gL-p ainbig

aY

X

(A %

NN

0L

o

-~
o
~—

jﬁ

TNYINT

anjeA ebesene sy ¢

—

sanjeA a|dwes g

AUL NN
ARIAATAIN

9

v
o
<



74

"SeN|eA UONBIASp

piepue)ls pue a|dwes sbeisAe au) yim welbelp e 7 3|0 U0 umous aiam AgnJ .pay buong, Jo wu__:wmh a8yl ¥)-¢ ainbi4

00t

06 08 0L

e
bo

anjea abeloAe 8y o

sanjeA sidwes g

188

TN

AU INEN

=4

¢

YRIANNIU NN IV

9

= 0L

= 0

= 0%

+1



Table 4-17 The visual evaluation results of “Strong Red” ruby

75

Munsell System CIE LAB System Values Frequency of
Values A a* b* values
2.5R 3/8 30.77 40.79 8.64 8
2.5R 3/10 30.77 79.95 10.69 16
5R 3/10 18.92 3
10RP 3/10 313 18
7.5RP 4/12 = 579 4
10RP 4/12 2
10RP 4/14 d T4
75RP5/14 A’il / Jﬁi 63 &\\\k\ 2
2f=60
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Table 4-18 The visual evaluation results of “Purplish Red” ruby

78

Munsell System

CIE LAB System Values

Frequency of

Values B a* b* values
7.5RP 3/8 30.77 41.00 -3.92 2
7.5RP 3/10 30.77 49.54 -4.82 8
10RP 3/8 30. 1.21 2.58 14
10RP 3/10 3.18 sl
2.5R 4/12 1 3.46 2
7.5RP 4/12 -~ 9 3
10RP 4/12 14
10RP 4/14 7 3
2f=60
i
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Table 4-19 The visual evaluation results of “Pinkish Red” ruby

81

Munsell System CIE LAB System Values Frequency of
Values L* a3~ b * values
6.25RP 4/12 41.21 65.79 -7.46 1
7.5RP 4/10 41.21 47.15 -2.26 9
7.5RP 4/12 21 35.72 -2.79 16
a2 | /A
8.75RP 4/12 41,21, e elt g 0.80 8
10RP 4/12 8121 @ SEBTl o 46 5
10RP 4/14 %Mm 2 3
A | ma
75RP 512 A 85T | ;\\\\\h 3
7.5RP 5/14 ,i’/yﬁ' 3 -Q{& 6 4
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Table 4-20 The visual evaluation results of “Dark Blue” blue sapphire

84

Munsell System CIE LAB System Values Frequency of
Values L* a* B values
7.5PB 2/6 2054 | 1380 | 2875 14
7.5PB 2/8 20.54 19.15 -36.94 14

7.5PB 2/10 q 26.70 -44.78 7

5PB 2/6 -29.52 5

5PB 2/8
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Table 4-21 The visual evaluation results of “Deep Blue” blue sapphire

Munsell System CIE LAB System Values Frequency of
Values A a* b* values
7.5PB 2/10 20.54 25.70 -44.78 8
7.5PB 2/6 20.54 13.80 -28.75 7

J .

7.5PB 2/8 4 5 -36.94 8

5PB 2/6 5%, EHW | 2952 12

5PB 2/8 7-_-;..: =l e 8.67 4

5PB 3/8 :'j;% 750 ™=88:34 6

Yf=45
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Table 4-22 The visual evaluation results of “Vivid Blue” blue sapphire

Munsell System CIE LAB System Values Frequency of
Values ¥ a® b* values
7.5PB 3/10 30.77 22.48 -45.87 3
7.5PB 2/10 20.54 25.70 -44.78 5
7.5PB 3/12 30. s 12813 -53.25 3
7.5PB 3/8 2077 | y 1600 | -37.89 4
5PB 2/6 _"E #2952 4
5PB2/8 - -"1" ’m 35148867 6
7.5PB 2/4 ' /7‘ ‘\\\\ 2
5PB 2/4 ‘(Il/?ﬁv \\\l\ 2
7.5PB 2/2 " i m; p '\'\\\ﬁ\ 1

Yf=30
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Table 4-23 The visual evaluation results of “Strong Blue” blue sapphire

93

Munsell System

Values

CIE LAB System Values

L*

Frequency of

ar* b* values
5PB 2/8 20.54 935 | -38.67 7
7.5PB 2/10 2054 | 2570 | -44.78 1
7.5PB 2/8 sanlhl o -36.94 2
5PB 2/6 A 2052 3
7.5PB 2/2 o _...r.; 3 :v.:"_, 1.79 2
7.5PB 3/8 | 3
7.5PB 3/10 j” lml T* ‘“\}\ 2
7.5PB 3/12 I/ f&ﬂ? TE\\\\ \ 10

Yf=3p
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Table 4-24 The visual evaluation results of “Purplish Blue” blue sapphire

96

Munsell System CIE LAB System Values Frequency of

Values £y a8 b* values
7.5PB 2/6 20.54 13.80 -28.75 6
7.5PB 2/10 20.54 25.70 -44.78 2
5PB 2/8 9.3 -39.67 8
5PB 3/10 -46.83 2
5PB 2/6 9.52 8
7.5PB 2/4 18| "20.42 2
5PB 2/4 /’W‘“’ &\\ 1

' 2£=30
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Table 4-25 The visual evaluation results of “Greenish Blue” blue sapphire

Munsell System

CIE LAB System Values

Frequency of

Values L a* b* values
7.5PB 2/6 20.54 13.80 -28.75 4
5PB 2/8 20.54 9.35 -38.67 2
5PB 2/6 20 46 -29.52 9
2f=15

AU INENTNEINS

ARIANTAUNNINGIAY




	Chapter 4 Results and Discussion
	4.1 Results
	4.2 Representation of Colors of Ruby and Blue Sapphire by Cieluv Color System
	4.3 Representation of Colors Ruby and Blue Sapphire on Cielab color system


