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Anh sdng va mau sac

 Mau sac la cam nhan xay ra khi nang lugng anh
sang tiép xuc vai vong mac dugc phan tich boi
b0 nao

 Nguyén tac ciia anh sang duwa trén 2 goc do
—Vat ly - physics
— Sinh ly - physiology



Anh séng la séng dién tir c6 budc séng A di
tir400nm — 700nm.

Anh séng c6 tinh chat hat

Vantocc=fA

— ¢ =2.9979458 . 10E8 m/s khi truyén
trong chan khong

— ¢ =2.25. 10E8 m/s khi truyén trong
nuoc

— ¢ =1.97 . T0E8 m/s khi truyén trong
thuay tinh

Tong nang lugng dac trung cho tung loai
buoc song dugc biéu dién bang ham phan
b6 nang lugng phd P(L).
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Pho cla anh sang

Anh sang xuat phat tir nguon sang dugc xac dinh béi phd
I(A) cua no - spectrum, pha I(A) nay dugc do bai nang
lugng cua anh sang voi buac song cho trudc di qua 1 don
vi dien tich trong 1 khoang thoi gian.

Thuat ngir khac phd cong suat - power spectrum, véi don
vi la watts/m2.

Pho cong suat dugc dung dé do cudng do phat sang cla
nguon - emission intensity

Hay con goi cutng d¢ truyén dan - transmission intensity
cua anh sang theo luong trong khong gian, hay cuong do
phat sang- illumination Intensity cua anh sang dap len bé
mat.



Mau sac

Isaac Newton - anh séng trang di qua
thau kinh thuy tinh sé phat tan ra _
thanh pho cac mau cau vong e

Ngugec lai, thau kinh c6 thé két hgp cac
pho anh sang dé tao thanh anh sang

trang.
Chum sang khi phan tach thanh pho >
mau co lién quan dén pho nang lugng "

I(A). i
Phd dién tir d6 c6 budc songd tir 350 c(h)
to 780 nm va color dugc dac trung boi
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» Cau tao hé quan sét cua con ngudi “~
gom 2 loai té bao cam thu - sensors g j
Perception

— Rods (té bao que): cho cam nhan  tumination
cuong do anh sang thap hay
trong bong toi

— Cones - té bao hinh nén
« Nhay cam véi anh sang mau sac
« Chialam 3 loai non - cone

- 3 loai sé co 3 giatrigoila
tristimulus values cam nhan tuong
Umg trén 3 mau co ban va gui dén
nao nhimg tin hiéu tao ra cam nhan
vé mau sac S-M-L

- DE dat dugc 1 su'cam nhan vé 1 mau
bat ky ta phal xac dinh gia tri cua 3
dai lugng nay

*ﬁu ’ Reflectance ,--rf'/

and cones

Optic nerve



Té bao ndn
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» 3 loai té bao ndn sé cd do nhay cam
vi 3 mau voi cac budc song khac

ht fraction
sorbed

b

nhau nhu: s
— L hodc R, nhay cadm nhat véi anh o 50 nBER)
sang do (610 nm) wavelength (nm)

— M hoac G, nhay cam nhat véi
anh sang xanh |4 (560 nm)

— S hoac B, nhay cam nhat védi anh
sang xanh da troi (430 nm)

— (Nguyén nhan dan dén viéc bi
mu mau la do ton thuorng dén
mot trong cac té bao non nay)

e Tilé nhaycamS M:L=1:20:40 =
Con ngudi nhay cam vdi mau do hon
mau xanh da troi
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Ly thuyét 3 mau

[Young] tat ca cac mau trong tu nhién déu duogc tao nén tir 3 mau
co ban - mat nguoi phan tich mau sac thanh 3 thanh phan mau
co ban la RGB va gti tin hiéu dén nao theo 3 kénh than kinh khac
nhau - nerve channels

Helmholz (1855) mat chira 3 co quan thu cam phan img manh véi
cac budc song anh sang tuong ing red, green, blue

Theo Helmholz: Mau sac dugc xac dinh bai ti |é phan tmg ctia 3
thanh phan thu cam

Vi du:Tai 480nm, ti Ié 1a 1:5:9 cho cam nhan cyan hay blue
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— A.H.Munsell dua ra vao nhimg nam 1976
» Khong gian 3 chiéu bao gom 3 yéu t6 Hue,

Lightness va Saturation.
— Sac mau trong Hoi hoa

» sac thai (Tints), sac do (Shade), tdng mau (Tone) tir
cac mau nguyen chat hoéc bao hoa

— Cam nhan

— Hue

— Saturation

— Lightness (phan xa)
— Brightness (phat xa)

Do
Dominant Wave Lenght
Excitation purity
Luminance
Luminance



Anh séng don sac

Khong cam nhéan dugc cac sac mau khac nhau nhu
vang, do, tim

Dinh lugng 1a thudc tinh duy nhét cua cac tia sang
don sac va vé mat vat ly

Cudng do (intensity) hay d6 chiéu sang (luminance)
la chinh nang lugng cua tia sang

Du6i géc do cam nhén vé mat tdm ly thi cuong do
cua tia sang chinh la do sang cua vat (brighness)

St dung pho ké - photometer dé do do sang min va
max cua man hinh. Va do la khoang dong:

Khoang cudng do nhan gia tri min, |,, dén max, 1.0



Dynamic Ranges

Dynamic Range Max # of
Display (max / min illum)Perceived
Intensities (r=1.01)

CRT: 50-200 400-530
Photo (print) 100 465
Photo (slide) 1000 700
B/W printout 100 465
Color printout 50 400

Newspaper 10 234



Cuong do sang va cach tinh

d Cuong do cua nguon sang sé thay doi
trong khoang tir0 dén 1: lo=lo

o 0 qui uéc cho mau den va 1 cho mau trang
0 khoang tang ctia cudng do sang sé phan |11 =1l

chia theo ham logarit

or=(1/1)1/255 | lj=1rjl, = 1,(255)/255
Q1 =k.Nv

oVéi k va y la cac hang so (tr2.2 -> 2.6)N so lugng
hat tai mot thoi diém phat ra I =r|.. =255
25511254




|=K.Vr hayV= (I/K)""»
— V:dién ap tilé vai N
Gia s ching ta c6 mot cudng do
sang | thi buoc dau tién ta phai lam la
tim ra gia tri Ij gan nhat qua phép lam
}r/bln.)galé tri J tim dugc = ROUND(logr (
0))-

Thay j vao céng thurc ta co:

j=1.1,

Bugc ti€p theo cua tién trinh la xa
dung muc dién ap Vj cho diém an
ma cudng do anh sang c6 gia tri
tuong ung la |].

Vj = ROUND( lj / K )

Phép hiéu chinh gama
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Xap xi ban tong

Str dung den trang dé mo ta anh nhiéu
mau?

Phuong phap trén dua vao cau tao mat
cua nguoi cing nhu nguyén ly thu nhan
anh cua mat khi nhin nhiing viing nho
o khoang cach xa.

Lic d6 mat khong thé phan biét dugc
cac vat mot cach cu thé ma chi ghi
nhan cudng do trung binh cua vung
anh do

Anh bao vao khoang ttr 60->80 dpi, con
trong tap chi va sach cao hon la
khoang ttr 110 -> 120 dpi.




Giai thuat phan nguéng

» Phan nguong: so sanh cuong do sang trung binh
cua 0 vai mot nguong xac dinh
 Mau t0:




Thir nhat; Khong dung ma tran mau ¢6 dang dudng thang ngang
Thir hai: Cac mau phai duoc hinh thanh theo chuoi cac budc lién
ti€p nhau sao cho moi diém anh c6 mat do thé hién ngudng a
déu phai co mat dé thé hién moi nguong b véi b > a.

Thir ba: Cac mau phai dugc phat trién theo quy tac tir tam di dan
ra xung quanh. Nho d6 sé gay dugc cho nguoi sirdung hiéu ting
tang kich thudc diém.

Thir tu: Vi mot s6 cac thiét bi in nhu may in laser hay cac thiét
bi ghi hinh, van dé vé cac diém doc lap tuyét doi la rat kho co
kha nang dat dugc. Khi ma dai da phan cac diém anh dugc bat
cho mot cuong do sang thi chiing sé gay ra cac thay doi cho cac
diém con lai.



Xap xi ban tong véi anh mau
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Ma tran Dither va

phép xap xi ban tong

Bayer nam 73 da dua ra dang ma tran dither ma

nho d6 tang duge do min cua anh khi hién thi.

Ma trén 2 x 2 ma tran dither ¢6 ky hiéu D@: D% =

¢ ma tran D@ thong qua D™:
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U™ [a ma tran n x n voi tat ca cac phan tr=1
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