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Elozmények

CIE TC1-62 (colour rendering of white LED light sources): a jelenlegi
szinvisszaadasi index helyett U] szinmindsegi metrikara van szukseg a
modern fényforrasok szinminéségének jellemzésére.

Commission Internationale de I'Eclairage, CIE TC 1-62, Colour Rendering of White LED Light Sources, Technical
Report, Publication CIE 177:2007.

Szinharmonia észlelet valtozasat leird matematikai modell kifejlesztése

F. Szabé, P. Bodrogi, J. Schanda: Experimental Modelling of Colour Harmony, Color Research and Application 2010,
35:1, 34-49, 10.1002/col.20558

A fényforrasokat szinharmonia észlelet torzitas szempontjabadl leird u;
szinmindsegi metrika kifejlesztése

F. Szabé, P. Bodrogi, J. Schanda: A Colour Harmony Rendering Index Based on Predictions of Colour Harmony
Impression, Lighting Research and Technology 2009 41: 165-182., impakt factor: 0.733 (2008), Online ISSN: 1477-
0938 Print ISSN: 1477-1535
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A szinharmonia észlelet becslés
’ T Virtual Environment and
folyamatabraja

Példa két sziningerbdl allé szinkombinaciok esetére

BEMENET Szinharmonia Kimenet

//\J_/L /

A tesztfényforras spektralis 5 X
teljesitmény eloszlasa CHF,p yqir =2.5-10°|AJ[" +3-10°|AJ|” —2.2-10%|AJ| +0.158 ) L
A szinkombinacio

szinharmonia

CHF,p soum =107°(J,,)° —0.119J . +0.939 ) I
eészlelet becslése a

II‘ meghaté rozott
CHF,p, cqi =—0.053AC|+1.172 megfigyelési
A szinkombinacié 6sszetevdinek szituacidban
spektralis reflexidja
CHF,; cum = —0.051C,, +2.36 [_5+5]

CHF,p nair = 8-107°(lh, —h,|f* —0.0279h, —h, |+ 2.3428
P o 1

0.515CHF, 44 +0.391CHF,p, .. + 0.205CHF, 5 .y
+1.736CHF,, ¢ + 2.187CHF, 5 4 +5.104CHF,p o

A megdfigyelési szituacié CHF,, =0.47- [ J —2.283

leiroi
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A szinharmonia modellek alkalmazasa [y

Imaging Technologies

Mi lehet a szinharmonia torzulasanak oka?

Vizualis élmény A szinkoordinatak elmozdulasa

RGB LED esetén CIELAB a*, b* sikon CIE u’-v’ diagrammban

b*
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A szinharmoénia észlelet torzulasanak mértéke a fényforrasok szinminéségének
megitélésekor fontos tényezo lehet. Ennek szamszertu leirasara a szinharmonia
visszaadasi index (HRI) kerult bevezetésre.
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Colour Harmony Rendering &>

Virtual Environment and

Index (Rnr) imag Iscvoigies

A szinharmonia észleletet leird matematikai formulakbol vezethetod le:

CHF,_ —CHF

lest

HRI =100—k*>_
ahol: -

CHF, . —az i. szinkompozicio eseteben eldrejelzett szinharmonia eszlelet a
referencia megvilagito alatt

CHF, . — az I. szinkompozicio eseteben elorejelzett szinharmonia eszlelet a
teszt megvilagito alatt

k — a vizualis eredmeényekhez illeszkedd konstans

A jelenleg kereskedelmi forgalomban kaphato fényforrasok Rnr értéke:

Fény 1zz6lampa RGB LED Kompakt fénycsé "'ai'z‘;%e“ RGB LED I;::th::;
forras 2700K 2700K 2700K o 4100K P
HRI 94.9 78.9 91.9 96.2 82.2 92.3
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A szimulacios program Za>

kifejlesztésének szempontjai [t

imaging Technologies
pLaabaoamr-atarwy

« A felhasznal6é szamara konnyen érthetdé formaban abrazolja a
szinkoordinatak elmozdulasat (CIELAB a*-b* sikon)

* Objektiv mer6szamokat szolgaltasson az elmozdulasok mertékének
szamszeruUsitésére ( CIECAMO02 korrelatumok: Lightness (J),
Brightness (Q), Colorfulness(M), Chroma (C), Hue angle (h), Hue
composition (H) )

* A medfigyelés paraméterei pontosan definialhatok eés konnyen
valtoztathatok legyenek. ( Megjelenito fehér pont: Xw, Yw, Zw, L,
Y,, viewing condition: average/dim/dark )

« Tetszlbleges, felhasznalo altal definialt szinképi eloszlasok és
tetszbleges reflexiok is importalhatok legyenek. ( 1 nm-es
lépeskozzel )

* A szinhelyes megjelenités erdekében tamogassa a CRT és LCD
monitorok kalibracios adatainak felhasznalasat. 7/115



-\"‘_/
Virtual Environment and

Imaging Technologies

A szimulacios program mukodése

8/15



Letezo megjelenito kalibracio
adaptalasa

File

Calibration | Figures | CIECAMO2 | Table | Vectors | Help
Kind of the output monitor: CRT % LCD Save calibration
Calibration of CRT monitor Calibration of LCD monitor
The inverse-tristimulus matrix of the CRT monitor: The inverse-tristimulus matrix of the LCD monitor:
X Y £ X Y £
R 00298716514 -0,0082962278 00007263686
G -0,0142671688 0,0146854631 -0,0019534522
B -0,0039376766 -0,0002770756 0,0088391a06
The parameters of the model function: The parameters of the model function:
R G B R G B
kg a 0,6050202478 0,6528296502 0,6412418203
v b 0,0182173109 0,0185681309 0,0136308720
C -4,2341795762 -4,47399783589 -3,0903094038
d 0,8009452980 0,8767339629 0, 7929583084
CIECAMO2 parameters of the display The inverse channel-context matrix of the LCD monitor:
La 20.0 cd / m2 1.0000000000 -0.0001137683 0.0002340477
Yb 18.0 ed [ m2 -0,0000018883 1.0000000000 -0,0000225223
-0,00006285871 0.0002795079 1.0000000000
XwYwsw 117.8205 13/,8089 130,7082
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A szinharmonia torzitas vizualis Za>»

szemleltetese ey Yotmslals

File

" Figures | CIECAMO2 | Table | Vectors | He
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Iluminator 1.0 x

Az alakzatok szinmetrikai

7y mu

jellemzoi

File
( Calibration | Figures | CIECAMO02 | Table | Vectors | Help |

Select shape: Select shape:

|2nd shape |v| 2nd shape |v|

Select surround

Select surround

) Average ) Average
) Dim ) Dim
® Dark ® Dark

Reference white
Hw 95,042

Yw 100.0
Zw  108.861

Viewing conditions

Reference white
Hwr 116.186

Yw 100.0
W 26.041

Viewing conditions

CIECAMOZ CIECAMO2Z
F 0.8 F 0.8
c 0.535 () Lightness 43.811 () Lightness 46,765 c e
MNc 0.8 (Q) Brightness 148.565 (Q) Brightness 154.415 Mc 0.8
La 20.0 (M) Colourfulness 30.927 (M) Colourfulness 27.861 La 20.0
¥Yb 18.0 ¥b 18.0
(C) Chroma 37.469 (C) Chroma 33.754
XYZ (s) Saturation 45.626 {s) Saturation 42.477 WY Z
X 17.798 - - X 22.75
(H) Hue composition 335.528 (H) Hue composition 366.232
13.611 15.535
2 32.783 (h) Hue angle 302.066 (h) Hue angle 343.963 ~ — =
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Az osszes alakzat sziningermetrikaillzgp 3
jellemzoje tablazatos formaban T

- Illuminater 1.0 - X
File

Calibration | Figures | CIECAMO02 | Table [ Vectors | Help
# Lightness Brightness Colourfulness Chroma Saturation Hue composition Hue angle
5. shape (left fi... |46.473 153.011 21.588 25.154 37.561 293.796 232,142 -
5, shape (right ... [46,394 153.801 14,458 17.515 30.65 256,339 202,219
6. shape (left fi... 43,128 147.404 17.364 21.037 34,322 218,031 175,602
6. shape (right ... |42.5564 147,317 19.583 23.725 35,450 194,577 158.73
7. shape (left fi... |41.145 143,974 1319 15.98 30,267 258.045 211.118
7. shape (right ... [41.031 144.64 9.166 11.105 25,174 198,897 153,085
8. shape (left fi... |40.878 143.505 19.081 23.117 36.464 301.026 239,714
8. shape (right ... [40.85 144,32 10,502 12.723 26,975 254,85 208,651
9, shape (left fi... |41.528 144,538 27.419 33.219 43.54 305.738 251.474
9, shape (right ... [41.478 145,424 17.395 21.076 34,587 285,874 233,831
10, shape (left ... |40.31 142,505 34.73 42.077 49,367 309,977 257.858
10. shape (righ... |40.255 143.265 24,101 29,199 41.015 304,006 245,115
11, shape (left ... |[41,722 144,979 30,758 37.276 45,068 324,945 284,975
11. shape (righ... [43.172 148.364 20.562 24,912 37.228 347,239 319,274
12 shape (left ... |43.403 147.872 27.099 32,821 42,800 345,606 318.385
1Z2. shape (righ... |47.285 155.271 32.093 38.881 45,453 378.844 358.501
13 shape (left .., |43.42 147.9 20,555 24,904 37.28 356,15 331.314
13 shape (righ... [47.223 155.169 30.737 37.239 44,507 387.407 7.643
14, shape (left ... 45.884 152.039 19.685 23.85 35.983 388.349 8.615
14, shape (righ... [30.9564 151.199 38.79 45,995 49,054 0,174 20,279
15 shape (left ... |44.945 150.475 5.294 7.626 20.453 0.104 20,223
15, shape (righ... [47.124 155.006 19.517 23.6485 35.484 12,674 30,079
16, shape (left ... 43.883 148.687 3.145 3.81 14.544 204,577 157.0585
[ 16, shape (righ... [44,6567 150,911 8.46 10.25 23.677 50,053 57,435 -
- 12/15
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CIELAB a*-b* torzitas-vektorok |. [E»q

Virtual Environment and

Otlet: Peter van der Burgt: Colour Rendering Vectors

v Illuminator 1.0
File

>

[ calibration | Figures | CIECAMO2 | Table | Vectors | Help |

b* The vectors are showing the colour shift of one
particular colour patch. The origin of one arrow is the
CIE a* b* co-ordinates of one particular colour patch
under the reference illuminant. The destination of one
arrow is the CIE a* b* co-ordinates of one particular
patch under the test illuminant.

|
|
| HELP

gLight source spectra used in the left image in "Figures"
[and "CIECAMO2" tabs:

INCANDESCENT.txt

%Light source spectra used in the left image in "Figures" |
and "CIECAMO2" tabs: ‘

CFL.txt
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> Illuminator 1.0
File
( calibration | Figures | CIECAMO2 | Table [ Vectors ﬂ[AHeIp |

/]

N o | HELP
b The vectors are showing the colour shift of one
particular colour patch. The origin of one arrow is the
CIE a* b* co-ordinates of one particular colour patch
under the reference illuminant. The destination of one
arrow is the CIE a* b* co-ordinates of one particular
patch under the test illuminant.

jLight source spectra used in the left image in "Figures"
iand "CIECAMO2" tabs:

D65.txt

TTrTrrrrrrrrrr T T rrTrd

)Y

P e I |

R

fLight source spectra used in the left image in "Figures"
|and "CIECAMO2" tabs:

Y

*
RGB_LED.txt

L

o i e el

|

/s

|
IIlIllIlI'IlI'IIlIIII

I I
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Koszonjuk a figyelmet!
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