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Zalozpév barev noci

 Jest barva pouhou iluzi?

* Jsou barvy opravdu vérné?
e Urcuje osud barva znameni?
» Jaka je barva Vesmiru?

* Kdo vladne noci?
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Barvy
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Co je to barva?

e Barvaje...

e ...to co nas nauéili.

Vizualni vjem (pocit) vzhledu okoli.

Snadné odliSeni a orientace predméti
(potrava, nebezpeci).

* Hojné vyuZivany v uméni, v mo6dé,

ve spolecnosti, ...

sestavil F. Hroch Zalozpév barev noci XK 4/34



Experimenty s lidmi

Porovnani barevnych diapozitivii,

cca pred stoletim, zacatky barevné fotografie,

pozorovatelé 2° (zluta skvrna) a 10°,

standardni pozorovatel,

* rozpoznani tfi nezavislych hodnot, tristimulus.
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Barevny prostor CIE 1931 XYZ

2.0
X = I(Ae) - X(Ax) - Adx L3
Y =1(4y) - y(4y) - A4, 1.0
Z =1(2;) - 2(A;) - A, 0.5
0.0

Empiricky model,

XYZ vyjadiuje podmét pro receptory,

Y je umérna svitivosti (odrazivosti), barva je imérna X a Z,

/X

N < X

CIE (Commission internationale de ’éclairage), zaloZena 1913,

citlivosti pro CIE standardniho pozorovatele.
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Vlastnosti barev v modelu XYZ

1.2

daylight ——
filter m—

1.0

(o)

Y = / 1) () da

0

Y ~ I(4,) - ¥(4,) - A4,

0.0
300 400 500 600 700 800

Trojice hodnot X,Y, Z,
jde o relativni kladnou veli¢inu, bez jednotek,
obvykly rozsah hodnot: 0 (tma) ... 100 (svétlo),

barva zavisi na spektru zdroje /(1), §ifce A1 a citlivosti y(A4,).

bila je pro X =95.047, Y = 100, Z = 108.883 (Sluncem a mraky
osvétlena krajina kolem poledne).
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Barvy v XYZ
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barva=X-X+Y-Y+Z-Z.
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Z.obrazeni barev
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Z.obrazeni barev

sRGB

puvodné barevna fotografie

zobrazeni na LCD, projektoru, ...

vlastnosti vychazi z catode-ray tube
(CRT)
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Barevny prostor sSRGB

x=X/X+Y+2)
y=Z/(X+Y+2Z)

» odvozeno z vlastnosti
zobrazovacich zafizeni

e zéakladni barvy RGB
s nelinearnim
skalovanim

» standard pro monitory,
LCD a projektory
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Z.obrazeni XYZ do sRGB

Transformace

R = 3.2410X —1.5374Y — 0.4986 Z,
G' = -0.9692X +1.8760Y + 0.0416 Z,
B’ = 0.0556X —0.2040Y + 1.0570 Z,
Gama korekce

12.92 x, x < 0.0031308,
80 = { 1.055 x1/24 ~0.055, x > 0.0031308,
Vysledek
R = g(R"),
G=g(G), 0<RGB<1
B = g(B’).
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Barvy v astronomii
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Barvy v astronomii

Definice (Johnson photometry systém UBVRI):
» Vega, magnituda my = 0, 10 tisic stupnd, (/ je
spektrum Vegy)
» Vega, barevny index mp —my =0, my —mg =0, ...
» etalon bilé: v§echny barevné indexy nulové
e R, Bz RGB neni R, Bz UBVRI (!)

Energie ze zdroje (ze spektra /(1) = AE/A AAt AS a §irky filtru AQ):
B =1(1p)- f(1p) - Adp,
V=1I1y)- f(lv) - Ady,
R =1(Ag) - f(AR) - Adg,
Magnitudy

1%
my = —2.5logqg W v =1
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Jak zobrazit BVR?

Ne-nasledovanihodny ptiklad

.

B—->X,V>Y R—>Z

sestavil F. Hroch Zalozpév barev noci X 15/34



Filtry
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400 500

barva=X -X+Y-Y+Z-Z=B-B+V-V+R-R
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Aproximace filtrd, filtry

1.0 Y o—
0.8 Landolt V =——
approx.
06 residuals
04 Y'(1) = bB(2) + vV(2) + rR(1)
0.2
0.0 fraeti ‘ ‘—_
0.2 min ||Y(/l) - Y’(/l)”

400 500 600 700 800 900

Johnson BVR na CIE 1931 XYZ

Z = 1.38826 B—0.11459 V + 0.01970 R,
Y = 0.08265 B +1.10069 V + 0.08009 R,
X = 0.19362 B + 0.59315 V + 0.31060 R.
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Problém bilé

Soustava rovnic

95.047 = 1.38826 B — 0.11459V + 0.01970 R,
100 = 0.08265 B + 1.10069 V + 0.08009 R,
108.883 = 0.19362 B + 0.59315V + 0.31060 R.

Neznamé f(Ag), f(Ay), f(AR):

B =1(Ag) - f(dp) - Adp,
V=1y)- f(dv) - Ady,
R =I(AR) - f(AR) - AR

Zdroj e hvézda s patricnou teplotou,
 bila ploska na snimku.
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Zrekonstruovany obraz ve dne
-
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Vesmir v barvach
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Cinka Mrsg. Romana
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Prstencova mlhovina
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Barva Prstencové mlhoviny ze spektra

X=/IM57(/1)§(/1) di, Y=...,
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Prstencova mlhovina z vesmirného dalekohledu
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Antény z danského 1.54m

&
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Barvy noci

,»Svét v temnych, ale skutecnych barvdch md vetsi cenu, nez svét v bar-
vdch rizovych, ale falesnych.“

Jean Dutourd (1920 — 1980)
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Noc¢ni skotopické vidéni
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Purkyntv efekt

/ LAY

2 R J

Botanicka zahrada ve dne Botanicka zahrada v noci
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Jak vidi botanickou zahradu ...

...clovék ...pes
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Z.odiak — denni vidéni
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Z.odiak — no¢ni vidéni
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1

Cinka v noci

= el

Barevné vidéni No¢ni vidéni

ISuggested by Jesus IL.
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Zalozpév barev noci

Late Lament

Cold-hearted orb that rules the night
Removes the colours from our sight
Red is grey and yellow, white

But we decide which is right

And which is an illusion

by Graeme Edge, The Moody Blues, Days Of Future Passed

Chladny kotouc vlddnouci noci,
snimd barvy z nasich oci.
Cervend Je Sedd a Zlutd, bild,
ale my vime co je pravda,

a co iluze.

X
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