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Meéreni barev




Vizualni triplet

Light source
S(4)

Light entering eye
I(A) = S(AR(A)

Reflectance of object R(A)



Spektralni vlastnosti objektu

Primarni-zrcadlovy odraz
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Zakladni rozdéleni objektu podle
interakce se svétlem

Difazni
odraz

Zrcadlovy
Zrcadlovy odraz
odraz

Objekty neprusvitné Objekty neprusvitné
- nekovové - kovové
Difdzni
Zrcadlovy odraz
odraz

Zrcadlovy
odraz

Dituzni Regularni
Regularni transmise transmise
transmise

Objekty prlsvitné
- podil zrcadlového odrazu
nebo regularni transmise —0

Objekty prGhledné
- podil difuzniho odrazu
nebo transmise —0




Pristroje

Geometrické atributy

Barevné atributy

lesk, mat, textura atd.

Fyzikalni analyza

Spektrofotometr Kolorimetr

Spektroradiometr

Objektovy mdéd

- Prostup (transmise)




Vizuadlni kolorimetrie
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Kolorimetry |

Tristimulus Colorimeter

Specimen
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Photodetectors Data Display

’

Light Source

Red, Green
& Blue Filters




Kolorimetry Il




Kalibrace monitord

@ zvatsit

4. Optical system of conventional CA-210 optical system
\Sﬁf&ﬁr\ : measuring instruments

Objective lens Optical fiber block  Sensor

]

<— W/10 W/10 —

Applications

Rear Projector, PDP, LCD, OLED, FED

Chromaticity Inspection / Adjustment

Quality Control of Chromaticity.

White-Balance Inspection / Adjustment
! Gamma Inspection / Adjustment.

wiz ' Front frame Contrast Inspection / Adjustment

Photo shows Universal Measuring Probe



Spektrofotometry |

datacolor s S

mternatlonal

Byk color
CJ GretagMacbeth

=

* HunterLab




?

Light
Source

Spektrofotometry Il

__ Specimen Spectrophotometer

Diode Array

Diffraction Grating

In
—

Data Processor

Data Display




CIE konfigurace geometrii
osvetlovani a meéreni

Sample
Viewing |, Specular

45°
| 25:
POt PO' (M) . A L. Source
e . £
...... )
Reference / & / AN Specular

Beam
Port

Light Source

110°

Sample Being Measured

Sample Being Measured

Sample Being Measured

d/8 - difuzni 0/45 - uhlova vicethlovd =



Soucasné doporuceni CIE pro
mereni odrazivosti

CIE 15.3 (2007) Colorimetry 3-rd edition

1) Diffuse: eight-degree geometry, specular component included
(di:8°)

2) Diffuse: eight-degree geometry, specular component excluded
(de:8°)

3) Eight degree: diffuse geometry, specular component included
(8°:di)

4) Eight degree: diffuse geometry, specular component
excluded (8°:de)

5) Diffuse / diffuse geometry (d:d)

6) Alternative diffuse geometry (d:0°)

7) Forty-five degree annular / normal geometry (45°a:0°)
8) Normal / forty-five degree annular geometry (0°:45°a)
9)
10

Forty-five degree directional / normal geometry (45°x:0°
) Normal / forty-five degree directional geometry (0°:45°x




Meéreni spektralniho Cinitele
rozptylného odrazu

45° Illumination/0° Measure
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Odraz svetla na ruznych povrsich

Geometrie 45/0

Matny : Vysoceleskly

Polomatny



Meéreni celkového spektralniho
Cinitele odrazu
Specular Excluded

Spectrometer;

Specular Included

Spectrometer

i
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Source Source

SCE -

SCI - D / 80
Specular component included Specular component excluded
(bez zrcadlové slozky odrazu)

(v€etné zrcadlové slozky odrazu)




Geometrie 0°/45°

AL* Aa* Ab*
SCE 1.4 -1.5 -1.2

(bez zrcadlové slozky odrazu)



Geometrie d/8°

AL* Aa* Ab*

SCI - 0.0 0.1 -0.0

(véetné zrcadlové slozky odrazu)

SCE - 1.8 -1.6 -0.9

(bez zrcadlové slozky odrazu)



Rozdily mezi meé

Specular
port

Sphere

e

Rozdil mezi velikosti vystupni apertury
u difznich méficich geometrii
vztazenych na idealné hladky vzorek a
velikosti apertury nutné pro vylouceni
leskové slozky u realnych vzorkd ma za
nasledek neshodu mezi daty
namerenymi 45°:0° (SCE) a de:8°(SCE)
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Mereni laku |

\\‘\\\fa :—\_’&é

Absorption pigments: Metallic pigments: Pearlescent pigments:

Diffuse scattering (T10,) Metal-flake (Al) pigments Small, thin platelet of
in a clear resin, like mirrors  transparent material (mica
coated with T10, (n=2.4)),
thin-film interference

Color 1s independent of
geometry Color depends on the

Geometry 45°/0° or ~0°/d viewing angle
CIE and ASTM

Color depends on the
illumination and viewing
angle

Geometry 45°/15° & 45° &
110°

ASTM

Geometry under study
(ASTM)




Meéreni laku Il

Visually Evaluating Appearance

)\
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Mereni laku I




Leskomeéry

measurements
minimize prob
inconsistent co

X-Rite Konica-Minolta Zehntner GmbH

On-line méfeni lesku

Shanghai Precision & Scientific Instrument Co., Ltd.




Viceuhlové spektrofotometry |

i i Gloss Angle
Incident light Spootia 1)
45° 250
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I ]
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Specular (0°)




Viceuhlové spektrofotometry Il

To receptor
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Figure 7: 3-angle circumferential illumination MASEN Hlumination and Viewing Angles




Prislusenstvi
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& analyza

' 4

Obrazov




Obrazova analyza Il

r(A) N —— e

Wk(k)
d

11

v Bayerova maska

P Svitlocitivé
le¢ barvoslepé
buriky senzoru
Aby bylo moZné zjistit barvu, a tim
vytvorit plnobarevny pixel obrazu,
pomdhaji si fotoaparaty malym trikem
zalozenym na tzv. Bayerové masce.
Bayerova maska je soustava
tristimularnich filtrG umisténych pred
senzorem - kazd4 bunka senzoru je pak
citliva pouze na svétlo urcité barvy.



Obrazova analyza lll

Prof. Roy Berns,

A :
Adopted from Technical Report ,,Jmaging at the National Gallery of Art,Washington D.C.*



Udrzba systému mé¥eni
-PECE O SPEKTROFOTOMETR

-UCHOVAVANI KALIBRACNICH STANDARDU V CISTOTE A
SPECIALNiM PRACHOTESNEM BOXU

-DODRZOVANI JEDNOTNE METODIKY KALIBRACE (spravna pozice kachli a

cerného standardu vtci aperturnimu otvoru, pozor na mechanické poskozeni)

-PREVENTATIVNI UDRZBA

- SLEDOVANI ODCHYLEK MERENI
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Pfesnost a Spravnost

Nepiresné a nespravné  Nepresné a spravné
méreni méreni

Kalibrace — proces zajistujici pfenosi-telnost pfistrojem
namérenych hodnot vici narodnim a mezinarodnim
miram.

Ovéfeni - proces zajistujici schopnost pfistroje
poskytovat pfesna a spravna méreni vuci narodnim a
mezinarodnim miram.

Presné a nespravné Presné a spravné
méfeni méreni




Kdo muze provadét kalibraci?

-Operator pristroje

-Vedouci laboratore

-Interni kalibraéni tym

-Externi kalibracni servis

-Vyrobce pristroje

- Ve vsech pripadech je

DET NORSKE VERITAS
MANAGEMENT SYSTEM CERTIFICATE

Certificate No.

CERT-09382-2002-AQ-HOU-ANAB, Rev. 1

This s to certify that

DATACOLOR

APPLIED COLOR SYSTEMS, INC.

Has

5 Princ

been fou

ess Rd., Lawrenceville, NJ 08648 USA

und to conform to Management System Standard:

ISO 9001:2000

This Certificate is valid for the following product: ‘service ranges:

THE DEVELOPMENT, DESIGN, MANUFACTURE
AND CUSTOMER SUPPORT OF COLOR MEASUREMENT
SPECTROPHOTOMETERS AND COLOR MANAGEMENT SYSTEMS

20 Apsil 1995

7

nutné zaskoleni a potrebna dokumentace




