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Advances in science and technology in recent years have affected the quality
of human life. Devices such as televisions, printers, mobile phones, monitors,
and projectors are good examples of these advances that have brought about a
tremendous change in human life. An essential characteristic in the output of
these devices is their color gamut, which refers to the range of colors that
they can accurately reproduce. In general, the color gamut is the range of
colors that a device can provide and depends on several factors. It is
noticeable that the color gamut is usually a specific subset of the three-
dimensional color spaces and could be introduced over the colorimetric axes.
In the present report, studies and researches on the importance of color gamut
in printers, monitors, natural dyes used in wool and cotton fibers dyeing
process, and solar cells have been investigated. Finally, the algorithms for the
definition of gamut boundaries, surface creation, triangulation methods, and
application of the Delaunay triangulation method have been studied.
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space: (a) spherical coordinates; (b) segment maxima algorithm (only
6 x 6 segments) the highlighted part is for clarification [11].

Gl 05 e ) 05al S 0 LS ogmaz 1 oads bl wlddos
5 Ple wgntlie Gl sy ol () DsalS o) e gyt
a3y Lol as adlsl 0 a8 Sols sanidin 10 3990 sla ol

Sydse

Ny 9ol (50 g pT (lapeis yoSII -

ool 00 ) (65l Sl )55 (S, D9alS (sl 50 p25 10
30 el a8 3 113 oolail 8 )90 e ;o cpl 5l soS ol Jadd Lol
O 8l iS5 s 1) 6 )3l s Wosls (5,505l a7 90
5 Alpha shape Convex hull slags ;oS 5l o 55) D50l 5 (slaj o
o=l 3l ogb se oolainl prlaw bolas 0 )5 s (61, Segment maxima
90 2 b oo b polai 10 Lgalls 550 Gt (sl I o0 o o)
Gmgd slalad (o ladiges S5y DgalS IS jobo 4y .0 5 oolainl by
dlons slp rizpen Wigd o st l, GlaSS LAl gaman b
2559 slapt )9Sl 5l Laassel bags oud ol (S5 SgalS oon>
V10,5 oolaul g5 oo

Alpha shape s 5531 -V-Y

2055 sl |, Alpha shape o ,e-S01148Y Jlw jo oY 5 5o oo
ool Boa LT Jocke iy, ol o 0s S @l (S gelS sl e
59 )00 g2 (g0 Il e ISl (gly g 09 bl g o
azdF ,ha o K0, DeelS uss (00> YU soe Qbuil Ojse
o9, L L og 8 o cel (0 <+) x5 (g03e Sl § 398 ol
P I sgban 0 )18 (550 Ll (lgieas dlilay (S Lgals
Ol les e 05l cws @y (gl aS () D58 )0 39290 bl slaws
low (ly 0g oolawl YL A 5 sl gl o Cewl oals oolazul
S o oolaiwl Alpha shape i ;63! 5l blis acgamms 51 Ko 0
o3l o )o- S ol 51 (5 D9al (0,5 Ty sl Jgere sl Ll
Alpha shape ;65! sl 5 s5lwasls slp Ve 1V ] 0 oo
3,5 ool e 13810 35 51 s oo

Segment maxima s o5/ -¥-Y
Sl Dgal8 s (s Dgliie g, S Segment maxima o ;55!
oy (2lindyy 9 oL jlaS 25w 8 (lp egls (p e (L LS
Jio 379 5T Sag 90 Laugs 39, (ol 395 o0 Slonl aiies ls,95
whie glaS U S ool L o olgiioy Yoo o b 194V
O3 3 D5 D9alS s S sloml A e Wl e g
shab 5L C" v p g e |y it - Segment maxima

! Cholewo
2 Love

% Morovic
4 Luo

PA-Y0 A (V&)Y /55 slsd )3 wilallbs sele &3 uin



vd OT BL) yo T it Sl yb9) 9 55 3908 13 529 00 /UKD 9 s Soaljuy Jhlw

IVST 00 0 orebo psle g Lol jo Q—l 3 p,5

Delaunay (guasscdino —V-Y
Slapi s bLE acgame SO 5l Golo anidio sbml sl
by Sodo ganadie VAT Jlu jo ol oo il Silgl 8
. .y & A . [

Sdgs sl eS8 o)l g asdlhae 35007 (S9dS jsm
adie Koo ojle sl opls (a8 Lol gilB Selo unddie
o e o,0ls T 0 4T cunl gan Edie 9 o oo son
ol byi) il Ko slacdio gl 5l swly e Joli cdie
IS 0 dalgs LSS (guy cline £45 cpl a5 sl mlg g (lanmee
[YF-VE] a0 oo Ginled 1) (Sels (gamadin 5l diges S Y

w0l Camols 4 led e el unidin ples alex
8,5 o)Ll osgasme Conls 5 GG oot aggly cosls
w0l Caols o ccul oo ools L ¥ S o oS jebles
S 4o Blee PR, P, PRy bl 3l oals ol slacdice 51 ause
el P& (60 S 51 Sl gunadie

Je
" ~
. . Q7,5 . ®
] L] L , 5
" 1!"‘ . .|,‘|' L L] L ’ .I-I‘ v
o oa b ab oy g bl
oa Yyt :, l*"" '1 woa Yyt : ‘ti“ rl|
¥ it ¥ l‘" . s * o l'" .
i . ¥ L Qi & ¥ [
. ca v . R
¥ ;0 ¥ W " # g L L
¥ i " [ ¥ i i ] 4
. # " \ ] i o/
"L T I I B
L qzh q3

[rv] Convex hull o 631 51 oles 1V &
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Figure 9: The 3D color gamut of Toshiba monitor in (a) RGB color system and (b) CIELAB color space[17].
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Figure 10: Comparison of digital printers” color gamut over the CIELAB color space [8].
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Tablel: The calculated color gamut volume for different papers [8].
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Figure 11: Comparing the color gamut of different papers over the CIELAB color space [8].
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Table 2: Colorimetric coordinates of CdS nanoparticles [23].

BT N N

Ethylene glycol D65-10° 9.8 79.13 83.39

Ethylenediamine D65-10° 20.70 98.38 79.96
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Figure 15: The color gamut of 9 natural dyes over
the CIELAB color space[22].

gy 3, Mll Cot aeeolS Sl B3 gl S5, Slasie
ol Cews 4y CIEL964 5 lasbiwl sosSeanliv 3 D65
JLEENIPUUTY I SRV PUWIL I RIRA ) G PRSI ol Cewddy s
50 0 Fii pedlS Al 9 (0,0 S5, el (68 kil y0 e
Iyl cal)ls 1) 5,5 5, Josol8 oLl

o)lac 3l Luil LS g 055 e YV Jlo jo Audog jo
g sl sl 3 oaiiS o yseay | ol oS
et ye—aiedny a50,S eolaiwl 1555, slgs 4y ool
1355, sla oo 5l adl JLasl jo wo ) () sloaasis
el Ve slaplS L el Voo B ¥ e b jo (o
sladasin polie ¥ Jgaz ;0 .c8)5 )15 anlllas 5 o))l 9,50
Jskxo O (sl CIELCH 3 CIELAB (slacSs Lis ;s baaiges S,
oy yetaie ay O] cl oo oolo i xnds 63K,
oL 5l sals Jolows lsse 4y C digad oSG e JIS slo g
aS ol plas g opl gl ol dwlie Koo sladiges b sl
oy € gad 5 Syt Al Jlone 33 B 5 A slasipe
4o S C 9B A ladipes (ogl> polie izres 5 aiten
QS gyt Jodome )0 (5 )5absé b aS cunl i Koo slaaiges
D 3C B A slaJslxa job* jiolie .aivg odel Cawd 4 padw
ens L a8 Gl alte pl [Klo a5 cnl zalS I o atigy
el Gl b 50 (ol el (L @ (ol >l aoa

sl sdxe s (5, B pols las g gl anlsl (o
A e S gy S0y IS sl Jodoe 5o eadizl el
C abgei L Ladasge aad oy 55, OS] ji0lie conwl cows
5% 00d gl 555, sl Joloee F Jga illae ol drlone
13555 0ol slaJodoe Ly aslio ;o S5, S0l Jodoe
A o (e (55) WS mros S g 000 50 oozl

! Sambucus ebulus

PA-Y0 A (V&)Y /55 slsd )3 wilallbs sele &3 uin

Yy



vy OT &) p0 Za it LAY, 9 S5) D90 23 52900 /YR 9 Sisiin Sy bl

[0 JCIELCH 4CIELAB sl Lad 1o b 6155, Joloe & (S, sloaasin iV Jous
Table 3: Color characteristics of 5 natural dye solutions in CIELAB and CIELCH color spaces[5].

Sample Solvent AE "3 Sample photo

A 0.1 N HCI 87.57 24.01 1.09 24.04 2.59 9.94

C = 82.70 27.58 -6.81 28.41 346.13 l
I',,v N
L 4
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Figure 16 : Distribution of yarns dyed with natural and synthetic
dyes over the a*b* diagram [24,25]
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Figure 17: a) Distribution of dyed woolen yarns with natural dyes and

b) Munsell color chips (solid circles) and woolen yarns dyed with
natural dyes (hollow circles) over the chromaticity diagram [26, 25].
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