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MO hinh mau

M6 hinh mau (color model) 1a hé théng c6 quy tac cho viéc tao khoang
mau tirtap cac mau co ban.

Khoang mau ma ching ta tao ra véi tap cadc mau co ban goi la gam
mau he thong dé system’s color gamut.

Moi mo hinh méu c6 khoang mau hay gam mau riéng gamut (range)
cua nhimg mau ma noé c6 thé hién thi hay in.

Moi md hinh mau dugc gidi han khoang cta phd mau nhin dugc. Gam
mau haK khoang con dugc goi la khonE gian mau "color space”. Anh
hay do hoa vector co thé noi: st dung khong gian mau RGM hay CMY
hay bat cirkhéng gian mau nao khac

M@t s6 img dung d6 hoa cho phép n%L_rgi dung str dung nhiéu mé hinh
mau dong thoi dé soan thao hay thé hién doi tugng hinh hoc. Diém
quan trong la hiéu va dé cho dung mé hinh can thiét cho cong viéc.



MO hinh mau

e C6 2 loai mo hinh mau la:

— Mau thém - additive: M6 hinh mau thém str
dung anh sang - light dé hién thi mau. Mau
sac cta mo hinh nay la két qua cua anh sang
tryén dan - transmitted

— Mau bu - subtractive: m6 hinh ma bu str dung
muc in - printing inks. Mau sac cam nhan
duoc |a tir anh sdng phan xa - reflected light.



Phep tron mau

e Mau them

— CRT
— LCD
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Khi 2 nguén sang két hop thi két
qua thu dugc |a su'thém vao cua
ctia phan bo phé nang Iu’dng

Thomas Young (1801) 3 mdu co
ban red, green, blue timg déi sé cho
ra 3 mau thircap yellow, cyan,
magenta;

Mau trang thu dugc khi két hop ca
3 mau

Surthay doi cudng do cua cac mau

thanh phan sé tao dugc gia tri mau

Rat ky trong phd mau --spectral
ues

Man hinh mau st dung nguyén ly 3
mau thém

MO hinh mau
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MO hinh mau thém

« C=rR+gG+bB
— C = color or resulting light,

— (r,g,b) = color coordinates in
range 0 1, cuong do ca anh sang
chieu hay b6 3 gia tri kich thich

tristimulus values RGB
— (R,G,B) =red, green, blue primary
colors.
 Néu 2 mau tao ra cung 1 gia tri kich
thich thi ching ta khong thé phan
biét dugc 2 mau
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MO hinh mau bu

M6 hinh mau CMY- xanh tim, Do tuoi,
vang

M6 hinh mau bu - Subtractive color
models hién thi &nh sang va mau sac
phan xa tirmuc in. B6 xung thém muc
dong nghia vai anh sang phan xa cang it.

Khi bé mat khong pha muc thi anh sang
phan xa la anh sang trang - white.

Khi 3 mau c6 cung gia tri cho ra mau
xam. Khi cac gia tri dat max cho mau den

Color = cC + mM +yY
C| [1] [R]
M|=|1|-|G
Y 1 B
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MO hinh mau CMY- K

M6 hinh mo rong cua CMY (ihg dung trong may
in mau. Gia tri den bo xung vao thay thé cho
ham lugng mau bang nhau ctia 3 mau co ban.

e Cong thirc chuyén doi:

—K =min(C, M, Y) ;

-C =C-K;

—-M=M-K;

-Y=Y-K;

— C-Cyan, M-Magenta, Y-Yellow; K-blacK
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MO hinh mau HSV

Hue - sac mau dung dé phén biét su khac nhau
gilra cac mau nhu xanh, do, vang...

Saturation - d6 béo hoa: chi ra mirc do thuan cua
mot mau hay khoang cach cua mau t6i diém co
cuong do can bang (mau xam)

Lightness - do sang: hién than vé mé ta cudng do
sang tir anh sang phan xa nhan duoc tir doi tuong.
Brightness (d6 phat sang). cuong do anh sang ma
tu doi tugng phat ra chirkhong phai do phan xa tir
cac nguon sang khac.
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MO hinh mau HSV

M6 hinh mau RGB, CMY, YIQ dugc
dinh hugng cho phan cung
HSV=HSB dinh huéng nguti sir dung
dua trén co so Ve truc giac vé tong
mau, sac do va sac thar my thuat
HSV, 1978 by Alvey Ray Smith

— Hue: sac do 0-360

— Value-Brightness:(do sang) 0-1

— Saturation: D6 bao hoa 0-1

odd and anti-intuitive when the

strength of the colour of white is
considered
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MO hinh mau HSV

Khong gian mau truc quan

— H =Hue
— S = Saturation

— V = Value (or
brightness)
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Chuyén doi HSV-RGB

« Khi S=0 H ko tham gia //den trang

- G =V,
— B =V,;
e Else //CHROMATIC case
= H/60;
Floor(H);// lay gid tri nguyén
H - I;
V¥(1 - S);
V*(1 — S*F);
V*(1-S*(1-F))

v
T
1.TIII
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0.0
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AN =2 < Tm H+H I
Il 1l

@ then (R,G,B) = (V,K,M);

= 1 then (R, G, B) = (N, V, M);
= 2 then (R, G, B) = (M, V, K);
« if I = 3 then (R, G, B) = (M, N, V);
« if I = 4 then (R, G, B) = (K, M, V);
e if I= 5 then (R, G, B) = (V, M, N); 17
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* M6 hinh thuong dugc sur
dung trong ky thuat do hoa.
« Ul diém
— intuitive(truc giac):
choose hue, vary
lightness, vary
saturation
« Nhuoc diém
— Chuyén doi véi RGB c6
sal sO (cube stood on
end) thay doi trén trén
cac loai man hinh khac
nhau.

— khong cé cam nhan déu

MO hinh mau HSV
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MO hinh mau YIQ

» M6 hinh mau YIQ [a mé hinh mau dugc tng dqng
trong truyen hinh mau bang tan rong tai My, va do
do no co moi quan hé chat che vai man hinh do hoa
mau raster.

» YIQ la su'thay d6i cua RGB cho kha nang truyén
phat va tinh tuong thich vai ti vi den trang the hé
truac. Tin hiéu truyén su dung trong hé thong NTSC
(National Television System Committee).

» Surbién doi RGB thanh YIQ dugc xac dinh theo
cong thure sau:

Y] [0.299 0587 0.114 [R]
/ |=|0.596 -0.275 -0.321|G
Q| [0.212 -0.523 0.311 | B
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_ﬂ}AFNhuqc diém RGB

Ket ua thuc nghiém cho thay rat nhiéu nhimg anh sang mau
khong thé tao t anh tir 3 thanh phan mau co sd véi nguyén
nhan do vo ctiia vong mac - retinal cortex.

Vi mau Cyan: cuting do clia &nh sdng 2 mau green va blue
kich thich cam nhan mau do trong mat ngan khéng cho thu
dugc mau chinh xac

Céch duy nhat dé thu dugc mau nay |a loai bét phan mau do
bang cach thém anh sang dé vao mau ban dau.

Bang cach thém tir tir anh sang do vao thu dugc (test + red) sé
cho ra mau dung bang (blue + green)

C+rR=gG+bB <=>C=gG+bB - IR

Van dé dat ra la viéc phuc tap trong phan tich mau va chuyén
d6i mau vdi dai lugng am cua anh sang dé doc lap thiét bi.
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MO hinh mau CIE

Commission thanh lap 1913 tao mot )
dien dan quoc té vé tz?o ddi y tudng \)
"__‘:} e

RGE TRISTIMULUS
A 4

va thong tin ciing nhurtap chuan -
set standards cho nhiing van deé lién
quan dén anh sang.

M6 hinh mau CIE color phat trién
trén co so hoan toan doc Iép thiet bi

Dua trén sucam nhan cua cua mat
ngudi vé mau sac. -

Yéu t6 co ban cua mo hinh CIE dinh
nghia trén chuan vé nguén sang va
chuan vé nguoi quan sat.

OBSERVER

TESTLAMP
-
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MO hinh mau CIE

Nguon chuan - Standard Sources

— Source A tungsten-filament lamp with a color temperature of
2854K

— Source B model of noon sunlight with a temperature of 4800K

— Source C model of average daylight with a temperature of
6500K

— Ngu6n B va C c6 thé thu tirngudn A thong qua loc tir phan bo
pho clia nguoén A.

Ngudi quan sat chuan - Standard Observer
CIE 1931 c6 2 dac ta cho chuan nguoi quan sat va bo xung nam 1964

— Standard observer la sukét hgp ca nhém nhg cac ca thé (about
15-20) va la dai dién cho hé quan sat mau sac cla nguoi
thudng-normal human color vision.

— C4c dac ta sur dung ky thuat tuong tu dé dé thu dugc nhimg
mau c6 3 gia tri kich thich tuong duong véi 3 kich thich 6 RGB -
RGB tristimulus value
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MO hinh mau CIE

 CIEXYZ: mo hinh CIE goc st dung so d6 mau dugc chap nhan
nam 1931.

e CIELUV: Ia mo hinh thiét Iap nam 1960 va bo xung 1976. mo
hinh thay doi va mé rong so do mau goc dé hiéu chinh tinh
khong dong déu non-uniformity.

« CIELAB: Mot cach tiép can khac va phat trién cua Richard
Hunter in 1942 ding nghia mau theo 2 truc phan cuc cho 2 mau
(a and b) va dai lugng thtr 3 1a anh sang (L).

25



MO hinh mau CI

CIE - Cambridge, England, 1931. vaiy
tuong 3 dai lugng anh sang lights mau X,

Y, Z cung pho tuong ing:

Moi song anh séng A c6 thé cam nhan
dugc boi su két hop cua 3 dai luong X,Y,Z
M6 hinh - 1a khdi hinh khéng gian 3D
X,Y,Z g6m gamut cua tat ca cac mau co

thé cam nhan duoc.

Color=X'X+Y'Y+Z7'Z

XYZ tristimulus values thay thé cho 3 dai

luong truyén thong RGB

Mau dugc hiéu trén 2 thuat ngit.
(Munsell's terms). mau sac va sac do

0.5 —

0.4 —

0.3+

0.2 —

0.1 —

0.0

390 430 4¥0  &10  A50 580 B30 &Y0 710

26


http://www.adobe.com/support/techguides/color/colormodels/munsell.html

ClE XYZ

CIE strdung 3 gid tri XYZ tristimulus d& hinh thanh nén
tap cac giatri ve do két tia mau - chromaticity mé ta
bang xyz

Uu diém cua 3 loai mau nguyén ly co ban la c6 thé sinh ra

cac mau trén co s& tong cac dai lugng duong cia mau
m&i thanh phan.

Viéc chuyén doi tur khong gian mau 3D toa do (X,Y,Z) vao
khong gian 2D xac dinh boi toa do (x,y), theo cong thuc
dudi phan s cua cta tong 3 thanh phan co ban.

X=X/(X+Y+Z) ,y = Y/(X+Y+Z) ,z = Z/(X+Y+Z)
—X+y+z=1

toa do z khong dugc sir dung
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ClE XYY

Chuan CIE xac dinh 3 mau gia
thuyét hypothetlcal colors, X, Y, and
Z 1am co s6 cho phép tron mau theo
mo hinh 3 thanh Fhan kich thich -
tristimulus mode

Khdng gian mau hinh mong ngua -
horseshoe-shaped lakéthgpcua ..
khong gian toa d6 2D mau-
chromaticity x, y va do sang.

AX =700 nm; Ay = 543.1 nm; Az =
435.8 nm

Thanh Rhan do sang hay do choi
dugc chi dinh chinh bang gia tri dai
lugng Y trong tam kich to
tristimulus cua mau sac.

0.6

0.2
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MO hinh CIE

Thang do cua Y xuat phat tir diém

trang trén duong thang vuong goc
vGi mat phang x,y vai gia tri tw 0 to
100.

Khoang mau |6n nhat khi Y=0 tai
diém trang va bang CIE llluminant
C. bay la ay cua hinh.

Khi Y tdng mau tro' nén séng hon va
khoang mau hay gam mau giam
dI:en tich trén toa do x,y cling giam
theo

Tai diém trén khong gian vdi Y=
100 mau ¢6 sac xam bac va
khoang mau & day l1a be nhat.

= XYY
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MO hinh CIE xyY

= Khong sirdung so do mau xyY
nhu la anh xa cho viéc chi ra
quan hé gitra cac mau.
= So d6 la la khéng gian phang
gi6i han bai duong cong ma
phép anh xa quan hé mau cua
khong gian quan sat dugc bi
van meéo.
= Vjdu: mau khong thudc khoang
xanh luc sé thudc phan do hay
tim.
« X=x(Y/y),Y=Y,Z=(1-x-
y)(Y/y)
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Ju diém

Cung cap

Chuan chuyén doi gia tri mau ma do bao hoa thanh
théng tin cua cac md hinh mau khéac.

1 cach dinh nghia va xac dinh truc quan va don
gian vé mau bu thdng qua giai thuat hinh hoc ¢6
thé tinh toan.

Dinh nghia tu nhién vé sac thai tint va don gian hoa
viéc dinh luong gia tri cua thudc tinh nay

Co sa cho dinh nghia gam mau (space) cho man
hinh hay t thlet bi hién thi. Gam ctia man hinh RGB
c6 thé mo ta bang SO do mau CIE.

Su thay doi mau sac cua doi tuong c6 thé anh xa
thanh quy dao trén so do CIE.

Vi du maximum cta blackbody spectrum ca doi
tugng nung ndng co thé biéu dién trén so do mau.
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CIE-LUV

» D¢ hiéu chinh diéu do, so do ti 1é mau dong
dang-uniform chromaticity scale (UCS) duoc
dua ra.

» So'd6 UCS strdung cong thirc toan dé chuyén
doi gia tri XYZ hay toa do x,y thanh 1 cap cac
gia tri mdi (u,v) biéu dien 1 cach truc quan va
chinh xac mo hinh 2 chiéu

* 1960, CIE chap nhan loai UCS vay vdi tén 1960
CIE u,v Chromaticity Diagram:

32



CIE-LUV

Trong so d6 moi doan thang mo ta

su’ khac biét vé mau sac tuong dong o

vGi ti 1& bang nhau. NATA

Khoang cach gitra 2 dau cua moi ; AL

doan thang dugc cdm nhan la nhu “'ﬁ‘lg;f’ y

nBau theo CIE 1931 2° standard = :%f}; g} 2
observer. "1 NI S
Chiéu dai doan thang la bién thién = @3& (—“ﬂ?— =5
va cd thérat [on phuthudc vao vitri = amie?”

ca chung trén biéu do ‘fu;‘*wff

Swkhac biét gitra chiéu dai cua T
doan thang cung chinh la su bién y

dang méo gitra cac phan ctia do thi.
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ClE UV

So sanh UCS v6i so d6 1931 diagram | I I
truac do,khac biet la su keo dai vung |
mau lam- do que red ctia so do va suh
thay d@i vi tri cua diém chéi trang dan
dén giam trong thay su khac biét cua
vung mau luc.

K Ty nhién diéu dé van khong thoa man
o dén nam1975,

1976 CIE dua ra su' stra doi cua so do
u,v thay bang 2 gia tri méi (u',v') bang
cach nhan v v6i 1.5.
So do mai co dang chuyén doi.
—u'=u

— V' =1.5v.



http://www.adobe.com/support/techguides/color/colormodels/ciexyz.html#1931_xyz

CIEuvV

Ty khong phai la toan dién nhung so do u',v' dua ra su
dong dang toét hon han so vai u,v.

doan thang trong so d6 u’,v' ciing c6 hinh dang giéng nhu
trong x,y nhung quan sat cho thay chiing gan nhu dong
dang vai nhau.

M6t diém khac biét tao dé tao nén mo hinh CIELUV la su
thay thang do gia tri do sang Y bang thang do L+.
Thang do cua Y la ti Ié dong dang cua do sang vdi cac
budc thay déi la bang nhau.

Tuy nhién ti Ié nay chua thoa dang khi biéu dien su khac
biét tuong duong vé do sang.
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ClE LUV

D0 sang Y dugc cho la khong khac biét vai gia tri la cuong do la
khoang la 70 hay 75. Vé con so su khac biét |a 5 tuy chung ta khong
phan biét dugc su khac biét gitra gia tri thap hay cao cting nhu diém
nam giira.

Str dung cong thic toan, gia tri Y chuyén thanh gia tri khac xap xi va
dong dang de chi ra su khac biét 1 cach de dang.

Thang do méi L#, gan giong vdi thang do hé thong Munsell. Sukhéc
biét ro rang nhat la L* str dung thang do 0-100, trong khi Munsell's st
dung thang do 0-10.

Thang do d6 sang L* dugc sir dung trong CIELAB ciing nhu CIELUV.
Gia tri cua CIELUV tuong tu CIEXYZ va CIE xyY la tinh doc lap thiét bi
va vi vay ore not restrained by gamut.

Viéc phat trién theo CIEXYZ va xyY sé cho phép biéu dién khong gian
mau dong dang t6t hon.
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CIE-LAB

CIELAB Ia hé thong tha 2 dugc CIE chap nhan nam

1976 nhu'la m6 hinh mau dé biéu dien tot hon gia

tri mau dong dang.  — -

CIELAB la hé thong mau ddi nghich dwa trén hé . | e

thong cta Richard Hunter [1942] goilaL,a,b. =

Su doi mau dugc phat hién ra vao khoang gitra

nam 60s hat: tai T vi tri gitra than kinh thi giac va

nao hay vong mac su kich thich mau dugc chuyén

thanh su khac biét gira toi va sang (light and dark)

glfra do va luc( red and green), giira lam va vang(
lue and yellow).

CIELAB biéu dien cac gia tri nay trén 3 truc: L+, a*,

and b*. CIE Lxa*b* Space.)

Truc ding trung tdm biéu dién d sang L+ véi céac

gia tri chay tur (black) t6i 100 (white).
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CIE-LAB

» Truc mau dya theo nguyén ly: mau khong thé ca do lan luc hay lam va
vang Vi chiing 13 mau d6i 1an nhau. Trén madi truc gia tri chay tir duong

dén am.
— Trén truc a-a’, gia tri duong chi ra tdng cia mau dé trong khi d6
am chira tong mau xanh.
— Trén truc b-b', mau vang duong va lam am.
— Trén ca 2 truc zero cho mau xam
»  Nhuvay gia tri chi can 2 truc ma con do sang hay muc do xam su
dung truc (L*), khac biét han véi RGB, CMY or XYZ d6 sang phu thudc

vao tong tuong quan cua cac kénh mau.

 CIELAB va desktop color.
— Doc lap thiét bi (unlike RGB and CMYK),
— La mo6 hinh mau co s& cho Adobe PostScript (level 2 and level 3)
— dugc dung la m6 hinh quan ly mau doc lap thiét bi cho ICC
(International Color Consortium

38



