Krasuwveidojosie
elementi




Speja redzet spilgtumu ir visiem ar redzi apveltitajiem,




bet saskatit toni un piesatinajumu spé€j tikai ar krasu redzi apveltitie. Kopa tie ir krasu
redzes hromatiskie komponenti un tie atskiras no spilgtuma — ahromatiskas
komponentes.
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Spilgtums apraksta gaismas daudzumu (“cik daudz”). Kamér tonis un piesatinajums
raksturo gaismas kvalitati (*kada veida”).

Spilgtums ir pakape, kada krasu paraugs atstaro gaismu. Sis krasu atribts tiek izmantots
krasu modeli HSB (Hue, Saturation, Brightness).
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Krasam svariga ir gan noverotaja (pétama) reakcija, gan stimula (objekta) fiziskais raksturs, un
ir skaidri janoskir sie subjektivie un objektivie krasas aspekti. Termini “tonis”, “krasa”,
“spilgtums”, “vieglums”, *hroma” un “piesatinajums”, neparprotami ir subjektivi termini.
Objektivi termini apzimeé daudzumus, kas ieguti ar merinstrumentiem, un, atskiriba no
subjektiviem atribGtiem, Sos daudzumus neietekmé novérotaja adaptacijas izmainas (iznemot
simbolus iekavas).

In colour, both the response of the observer (the subject) and the physical nature of the
stimulus (the object) are important, and it is necessary to distinguish clearly between these
subjective and objective aspects of colour. The terms hue, colourfulness, brightness, lightness,
chroma, and saturation, as described above, are clearly all subjective terms. Objective terms
denote quantities obtained with measuring instruments and, unlike subjective attributes,
these quantities are unaffected by changes in the adaptation of the observer (except for the
symbols in brackets). It is desirable to measure quantities that correlate with the subjective
attributes defined above, and the relevant objective terms are as follows.

Subjective Terms Objective Terms Objective Symbol
Hue Dominant wavelength Mg

CIE 1976 hue-angle h,, or hy, (hor H)
Brightness Luminance L(Q)
Colourfulness (M)
Lightness Luminance factor B (J)

CIE 1976 lightness L
Chroma CIE 1976 chroma Cr or C% (O
Saturation Purity P

CIE 1976 saturation S 15)

Hue and saturation Chromaticity x,yoru, v
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TUMSA-GAISMA

value Ar gaismu saistas divi vizualas maks-
las valodas struktiiras elementi. Viens
no tiem ir krasa,

An-
glu valoda makslas teorétiki, metodiki
u.c. makslas zinataji lieto terminu “va-
lue™. “Value” —relativa tumSuma vai gai-
Suma pakéape, kuru iegiist kads virsmas

hue

* value — vértiba, (Tulk. no anglu val.)

saturation
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combined values
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Analoga krasa sastav no 3 komponentém Digitala krasa ari sastav no 3 komponentém
1) pigments 1) hue
2) saistviela 2) saturation
3) skidinatajs 3) value.
Uztverei visas komponentes nav vienadi
nozimigas

HUE SATURATION VALUE



Terminus dazadi krasu modeli izmanto dazadus - katru savai nepiecieSamibai
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HSL HSV

Saturation Saturation

o

Value

Lightness
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Mansela modelis. 1900. gadu sakuma amerikanis Alberts Mansels izstradaja krasu
analizes sistému, kas balstijas uz toniem, vértibu un hromu. Sie elementi veido
trisdimensiju modeli: sakot ar aplveida reljefu, Mansela izveidoja decimalzimju
sistému, lai raksturotu pareju no vienas krasas uz citu. Lai vienkarsotu savu modeli
Mansels ierobezoja ari savas krasu sistemas nomenklatiru, atsaucoties uz oranzo ka
sarkandzeltenu. Vina otrais apzimé&jums, vértiba, apraksta krasas gaisas vai tumsas
1pasibas, skala no 1 (tumss) lidz 10 (gaiSs). Vina termins, hroma, identificé krasas
novietojumu modela iekSpusé. Mansels savu modeli dévéja par krasu koku.
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Gleznotajs un makslas profesors
Alberts Henrijs Mansels neieredz€ja
krasu vardus - tie ir parak subjektivi.

Pirms vairak neka simt gadiem vins
izstradaja skaitliski bazeétu krasu l
klasifikacijas sistému. Vina sistéma

tika pienemta talu no makslas un II
modes pasaules, pat ASV valdibas |
agronomiem patika Mansela sistéma, |
jo lava tiem precizak atsaukties uz i
dazadu augsnu krasam.

Vina risindjums bija diezgan sarezdits, |i
bet tas bija ari paplasinams un

racionals... to varéja iemacities un ',
apgut.

Mansela sistéma sarkanais tonis
vienmer ir no 95 lidz 5, zils no 55

lidz 75 un ta talak. Var uzskaitit

pat vismazako krasu gradaciju, un
“jaunas” krasas var vienmér papildinat
neizjaucot sistemu.

WA MUNSELLU COLORTREE [



HSB (hue, saturation, brightness) — (tonis, piesatinajums, spilgtums) krasu modelis: krasu
modelis, kas apraksta krasas tonus, piesatinajumu un spilgtumu.

HSE Coloxr NMiodel:

A color model that describes color in terms of hue, saturation, and brightness.

Krasas tonis, piesatinajums un spilgtums lielakaja dala lietojumprogrammu krasu var izvéléties,
izmantojot Hue, Saturation un Brightness (HSB) modeli (ko deveé ari par Hue, Saturation un
Value). Toni méra grados no 0 lidz 360; piesatinajums nosaka spozumu, kad krasa virzas

uz balta pusi; un spilgtums maina krasas tumsSumu. Piesatinajums un spilgtums tiek meérits
procentos.



What is Color?
Hue, Saturation & Lightness; etc

e Hue (100%
saturation and

Tint

Shade

brightness)

e Tints
(adding white)

¢ Shades
(adding black)
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Krasu var aprakstit gan redzama spektra
izteiksmé&, gan to var raksturot ar tris
raksturlielumiem, toni gaiSumu un
piesatinajumu. Tonis ir krasas nosaukums,
proti, sarkana vai zala, zila vai oranza. Toni
var uztvert ari ka siltu vai vésu.

MATCH™ SYSTEM
COLOR MODEL

Tha 3-0 Solutan o 4-0olor Seacs
LCH krasu modelis ir CIELAB modela
atvasinajums, kas laboratorijas taisnstlra
koordinatu sistémas vieta izmanto cilindriskas
gaiSuma, hroma un tonu koordinatas.

Vienmeérigu sadalijumu visos virzienos

nevar panakt ar cilindriskam koordinatam,

jo attalums starp nokrasu blakusplakném
samazinas pelékas centralas ass virziena vidu
no balta lidz melnajam.

TpebyeMoe paBHOMEpHOE pacnpeaeneHue
BO BCEX HaMpaB/IEHMNAX HE MOXKeT

6bITb AOCTUIHYTO LUIMHAPUYECKUMHU
KOOpAMHATaAMM, MNOCKOJIbKY pacCTosHUE
MeXAy CMEXHbIMW MIOCKOCTSAMU OTTEHKOB
COKpallaeTcs B HanpaB/ieHUN CEPON OCHU

OT cepeauHbl K 6enomy n yepHomy. [C.
CredaHos; C. CtedaHos, B. TuxoHoB - LiBeT
ready-made nnu...

& HRH, ERURECTOH RS




Gaisums (Lightness): pakape, kada krasas paraugs atstaro gaismu. Sis krasu atribts
tiek izmantots LCH krasu modeli (Light, Chroma, Hue).

Brightness vs. Lightness. In color science, we draw a distinction between brightness
and lightness. Or most purposes, the two words mean the same thing - they both refer to
the eye’s (non-linear) perception of intensity. But the strict definition is that lightness is
relative brightness.
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The gray value of a color when
converted to Black and White
[Grayscale).




Scenografijas skice. Gaismotajs var modelét apgaismojumu un dizainu neuztraucoties
par krasam un izmantojot tikai melnbaltus tonus. Apgaismojuma skices var zimét ar jebko,
bet visizplatitakie ir markieri, zimulis, pildspalva un tinte.

5-6 Hue-Value Relationship The twelve
principal spectrum hues are arranged next
to the value scale in their natural light-
to-dark relationship. The middle value of
the seven steps between black and white
is referred to as medium in value; the three

steps above are known as low light, light,
and high light. The lower value steps are
high dark, dark, and low dark.
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vardu “kl€pis”, stavot kajas. Krasas tonim ir vairakas definicijas - dazas neskaidrakas par
citam. Ir dzirdeéta tada definicija ka “krasas krasa”.
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Visprecizaka definicija ir tada, ka krasu nosaka dominéjosais gaismas vilpna garums.
Visas krasas ir daudz gaismas vilnu garumu, bet dazas - vairak neka citas. Domin&josais vilnu
garums kas redzams krasas parauga, nosaka ta toni. Més uzsveram vardu “redzams”, jo tas
var nebit faktiskais dominéjosais vilnu garums - krasas paraugam mdusu acis vienkarsi ir
jarada tada pati reakcija tris konusu tipos ka uztvertajam dominé&josajam vilnu garumam.

Example Spectrurm with a Bluish Hue

The most precise definition is that hue is the attribute of a color by which we
perceive its dominant wavelength. All colors contain many wavelengths, but some more
than others. The wavelength that appears most prevalent in a color sample determines its
hue. We stress the word “appears” because it may not be the actual dominant wavelength

- the color sample simply has to produce the same response in the three cone types in our
eyes as the perceived dominant wavelength would.

KRASU IPASIBAS: TONIS UN PIESATINAJUMS. Krasas “tonis” raksturo, kur$ vilnu
garums skiet visdominéjosakais. Objekts, kura spektrs ir paradits, visticamak, tiktu
uztverts ka zilgans, lai gan tas satur visa spektra vilnu garumus.
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Krasas piesatinajums parada tas dzidrumu. Loti piesatinata krasa saturés loti Sauru vilnu

garumu joslu un izskatisies daudz izteiktaka par lidzigu, bet mazak piesatinatu krasu. Pieméra
ilustréts spektrs gan izteikti piesatinatai, gan mazak piesatinatai zilai nokrasa.

i
—

Low Saturation

xf_z—

High Saturation

A color’s saturation is a measure of its purity. A highly saturated color will contain a
very narrow set of wavelengths and appear much more pronounced than a similar, but less

saturated color. The following example illustrates the spectrum for both a highly saturated and
less saturated shade of blue.




Tonis (hue) ir krasu
atriblts, kas nav atkarigs no
piesatinajuma un gaiSuma.

Hue is an atribute of
color independent from
saturation and light.



TONIS (HUE) ir krasas parametrs, ko identificé ar krasas nosaukumu, pieméram,




“sarkans”,




“zals” vai




“zils”.




ga ir nokrasas (hue
S, pieméram, sarka
umus spektra regio

eliow -yan

JIrange

blue Green
SlIow reen

ja, ka ta ir tas pamatnosaukuma

ens, violets, oranzs utt. Més dodam Sos
tad més precizéjam atseviskus krasu
ZImejumus ka spilgts, piesatinats, bals,

~ Magenta
Violet
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Tadeéjadi sarkans ir nokrasa (hue), bet roza nav - to var raksturot ka balu vai nepiesatinatu
sarkanu.
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Nokrasa ir kré_sa atributs,

: J \ : péc kura ta iegust savu
F S :
l '35 pamatnosaukumu. Si saikne

..r starp nokrasu un pamatvardu
nav tikai filozofiska nianse,

. bet, iesp&jams, vissvarigaka
lieta, kas jaatceras par
krasu reprodukciju. Ja
nav neka cita, tas nosaka
minimalo reprodukcijas

= 11OYY kvalitatei. Domstarpibas parasti

izraisa nokrasas neatbilstiba

reprodukcija, nevis spilgtuma
vai piesatinajuma trikums.

Hue as the attribute of a color by which it gets its basic name. This connection between

hue and basic names isn’t just a philosophical nuance. But may be one of the most
important things to remember about color reproduction. If nothing else, it sets a
minimum bar for reproduction quality. We're generally fussier about discrepancies in
hue than we are about discrepancies in brightness or saturation between a target color and
its reproduction.




HUes
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Javeéro vai reprodukcija nokrasas nemainas tik loti, ka parvieto
citu kategoriju. Tas skatitajiem bus acimredzami un signalizés par b
problému.

Watch for hue shifts that move a color into a different color name category.
These will be obvious to viewers and signal a significant problem.




Painter 3 color picker. In Painter, there is nothing that is more iconic than its color picker.
It was designed for the artist, and so it features a circular ring of hues (called a color
wheel) and a triangle of single-hued color (called a color page) inside it. Mark Zimmer.
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Paintera izveidotajs Marks Zimmers to vel butu uzlabojis ergonomiskaku...

Look at an RGB color wheel, to the left, and a perceptual color wheel, to the right.
Two things have been done. First, the colors have been spaced perceptually equal. Second,
the colors have been chosen to be at approximately the same luminance, of apparent
lightness. Notice on the RGB color wheel, where the colors red, yellow, green, cyan, blue,
and magenta are equally spaced at 60-degree angles around the wheel, that the yellow
area seems tight, and the green area seems grossly large in comparison. On the perceptual
color wheel, care was taken to have equal color increments. This means that a user can
choose colors in the area they want with equal ease. So, if I were to do Painter again, I
would probably do some work at making the color picker more ergonomic. Mark Zimmer.




Krasas uztveri ietekme fona krasa
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Piesatinajums — krasas rekvizits, kas to padara krasainu. Melnam, baltam un pelékam

nav piesatinajuma. Sarkanam tomatam ir augsts piesatinajums. Pastela krasam ir zems
piesatinajums. Saukts ari par Chroma. (Sis krasu atributs tiek izmantots krasu modelos
HLS (Hue, Llumination, Saturation) un HSB (Hue, Saturation, Brightness).

Saturation:

The property of a color that makes it appear strongly colored. Black, white, and
gray have no saturation. A red tomato has high saturation. Pastel colors have low
saturation. Also known as Chroma. (This attribute of color is used in the HLS (Hue,

Lightness, Saturation) and HSB (Hue, Saturation, Brightness) color models.







Krasu paraugi ar plasu vilpnu garumu izkliedi rada nepiesatinatas krasas, savukart
tie, kuru spektrs sastav no Sauras smailes, Skiet piesatinataki. Pieméram, lazers ar asu
smaili pie 520 nm bitu totali piesatinats zals.

—




Vertiba un nokrasa (Value
and Hue). Ikvienai nokrasai
vistirakaja forma ir atbilstoSa
vértiba pel€kaja skala. GaiSuma
un tumsuma atskiribas
starp dzelteno un violeto

ir visekstréemakas. Citam
nokrasam ir mazaka pelekas
vértibas starpiba, un dazas
veértibas, pieméram, sarkanas
un zilas ir vienadas.

A
@ Hue (pure colon)




Katrai nokrasai ir sava vértiba maksimalaja piesatindjuma punkta. Seit redzams ir katras
krasas vértibas rentgena skats maksimalaja piesatinajuma punkta.




Piesatinats sarkans izskatas tumsaks neka piesatinats dzeltens, jo katrai krasai
attiecigaja piesatinajuma punkta ir atskiriga vértiba.

red hue vellow hue

i [ | |
red valve yellow value



Value contrast Hue contrast




Bérniem patik spilgtas
krasas.

=S, Get em in the handy roll
everywhere
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musu redzes lauku nosaka musu “redzes konuss” - aptuveni 60° lenki.

our field of view is defined by a cone our ‘cone of vision’ -of angle approximately 60°.




Redzes lauks ir telpas dala,
ko més varam aptvert ar
vienu skatienu, saglabajot
galvas nekustigumu. Redzes
lauks ir bezgaligi dzils,

bet ierobezots platuma un
augstuma.

Atbilstosi misu galvas
uzbuvei, redzes lauks aptver
plataku, neka augstaku
telpu, turklat virs horizonta
dala ir mazaku par dalu zem
ta. Caurmeéra vidéjais redzes
lenkis vertikali uz augsu ir
45 ©, lejup - 65 °, bet kuz
saniem ir aptuveni 70 °.
Kop€jais sanu redzeslauks ir
140°. Visskaidrakas redzes
konusa lenkis vertikali ir 28°
- 37°, bet skaidras redzes
lauks atbilst maksimalajam
53 ° lenkim. Platakie lenki
nosaka neskaidras redzes
lauku.

B cpemHeM NpH HOPMAaJbHOM 3pEHHH YIJIOM NPH BepuIMHE KOHyca Hauboliee SICHOTO
A OTYET/IMBOrO 3PEHHs NPHHATO CYUTATh Yrojl B mpemenax 28° — 37°, a Mmoo SACHOro 3pe-
HHUS COOTBETCTBYET MakKCHMANbHBIA yroj B 53°. Vrusl Gonblre 5TOro mpefeia ONpeessaioT
nmojie Hesichoro 3penus. Ha pucynke 58 MBI BHAMM, KaK OTHOCHTEBHO MAJIbl
gauboJjiee fAICHOTO W SICHOIO 3peHHsl MO CPAaBHEHHIO C IMOJIEM HESICHOTO 3PCHHS.

2290

IOJIE 3PEHMA

43. — Ilone 3peHusi — 3TO 4acTh NpOCTPAHCTBA, KOTOPYIO MBI MOXKEM OXBATHTH OJI-
HUM B3IJI0OM, COXpaHAA TOJHYK HEMOABHXHOCTH TOJIOBEI. B HEM MOJDKHBI YMECTHTHCH
peanpHble HJIM BOOOpakeMble TpPeAMETHI, KOTOpPbIe Mbl XOTHM HANHCaTh HA KapTHHE He3a-
BACHMO OT TOro, paforaeM JIi Mbl C HATYPBI, 0 MAMATH WIA 4YepHacM CHKeT B BooOpa-
KEHMM.

ITone 3pennst OeckoHeYHO B IIyOHMHY, HO OrpaHHYEHO B INMPHHY H BbICOTYy (pHC. 59).

Coo0pa3no MOJIOKEHUIO W CTPOCHHIO HAIOMX IJia3, IOJIe 3PCHHA OXBATHIBACT B ILNHPHHY
OoJbIIE TMPOCTPAHCTBA, Y€M B BLICOTY, NPUYEM YacTh €ro HaJ IOPW30HTOM MEHbINE YacTH
HU)KE ropu3oHTa. MOXHO cyuTaTh, 4YTO B CpeJHEM YroJl 3peHHS IO BEpTHKAJd BBEPX pa-
BeH 45°, BHU3 — 65°, a xaxneii M3 OOKOBHIX yrjoB 3penus npaMmepHo—70°, OO6mmit yromn
GokoBoro oxsarta paseH 140° (puc. 58).

WUrak, HopMajibHOE NOJIe 3peHUs
npejcrasigeT coboit koHyc n3 Oecko-
HEYHOro KOJIMYecTBa Jyuell ¢ BepIud-
HOH B ONTHYECKOM lieHTpe Iia3a (T. e. 55
B Touke 3penus). OOpasymompe 3TOT |
KOHYC JIydd 3peHHs WMEKoT Hanpa- |
BJISIIOLIEN HENPAaBUJIBLHYIO KPHBYIO, lili ‘
YCJIOBHO COEMUHSIONIYIO YETHIpe TOY- LI bl T

KH, IOJIyYeHHBIE HA JIBYX B3aUMHO 0
HEePHEHONKYISPHBIX OCAX (rOpU3oHTa- # 7 g
NbHOH M BEPTUKAJIBLHOM) C IOMOUILIO 0
BBIIIEHA3BAHHBLIX YIJIOB, Pnc. 58 (43)

moJist
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caurméra redzes lenkim atbilst fotoaparata pamatobjektivs

Nikon 50mm /1.4
AF and AF-D NIKKOR (1986-today)

Qmm
1 2

16 11 ' 1 16




fokuss piesaista uzmanibu
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Epizode no Vudija Allena komé&dijas “Deconstructing Harry” (1997),
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https://youtu.be/jrVVmALJNMk?t=15
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Vairak ka 3 stundu melnbaltai filmai “Andrejs Rublovs” (1966) nosléguma kadri ir krasaini...
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ANDRE RUBLE}




Saprotamu iemeslu dé| atstaroSanas un absorbcijas pamatprincipu izpratne ir svariga

scenografam, lai raditu dekoracijas, térpus un apgaismojumu.

A colored surface reflects its own color and absorbs all others. A white surface lit
with white light reflects rather than absorbs all the wavelengths, allowing us to see the
object as white. Likewise, unfiltered light on a black surface is mostly absorbed, revealing
the object as black, or without color. Under white light, a colored surface such as green
reflects only green wavelengths and absorbs all others. Adding a colored filter to the white
light changes our perception of the colored surface. A red filter allows only red light to
transmit, which mixed with a green surface appears black. (See Figures 16-6 and 16-7.)

Understanding the basic principles of reflection and absorption, as well as color
perception, is critical to set, costume, and lighting designers for obvious reasons. Once
again, clear communication throughout the production process is essential. If from the
start everyone is aware of how color is to be used in production, great success can result,
and the designers can use one another to enhance the statement each is trying to make.
Without it, a color disaster may result.

Color Vision and Perception

Scientific explanations aside, what the eye sees and the brain interprets is subjective. Every-
one interprets color uniquely. The eye functions like a camera, receiving light through its
lens, but we process the information based on social norms and our personal background,
history, and experience.




Color Sensation and Subjective Response

The experience of color includes elements of sensation or emotion as well.
When they choose colors, in both pigment and light, to establish a mood
or specific atmosphere on the stage, designers in the theatre must be aware
of the scope of the audience’s often subconscious emotional response. The
psychological effect of color on an audience, however, is difficult to mea-
sure because each individual has different associations with color. To some
extent, the designer must depend on a measurable individual response and
hope it will multiply.

Most emotional response to color is conditioned by a lifetime of
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Tadu paradibu ka “krasu” dazadas kultdras saprot un lieto dazadi. Japanim dazkart nav tik
svarigi zinat, vai runa ir par zilu, sarkanu vai citu krasas spektra dalu, bet svarigakas ir citas
kvalitates: krasa ir matéta vai spidiga. Japana uztveré Sis aspekts ir izSkiross.

Japanu valoda ir vairakas baltas krasas definicijas, kas apzimé dazadas matéjuma un spiduma
gradacijas, no pasas blavakas lidz zilbinoSakajai un spozakajai. Rietumu cilvéka acs ne vienmér
spéj tas atskirt, un baltas krasas nosaukumi Eiropas valodas ir parak tricigi, lai varétu iztulkot
nianses.
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Krasu novietojums var radit telpas iluziju.
Color juxtaposition can create the illusion of space.

krasu perspektivas pieméri Rériha gleznas
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zilas (vésas) krasas Skiet talakas, briinas (siltas) Skiet tuvakas
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pretéji piemeri
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Trifo filma Domicile conjugal 1970,




Metamerisms: paradiba, kura dazadi krasu paraugi, izskatas vienadi pie viena gaismas avota,
bet atSkiras pie cita. Divi Sadi paraugi tiek saukti par metamerisku pari.

Metamerxrism:

The phenomenon where two color samples appear to match under one light source,
and differ under another. Two such samples are called a metameric pair.




Metamerism

If you've encountered the term "metamerism" you've probably heard it

referred to as a problem or as an "error" of human vision. But—as pro-
grammers love to say-—it’s not abug, it's a feature. Not only is metamerism
inherentin trichromatic vision, it's the feature thatmakes colorreproduction
possible.

In simple terms, metamerismis the phenomenon whereby two different
color samples produce the same color sensation. By "different color sam-
ples" we mean two objects that have different spectral characteristics. So,
remembering our light-object-observer definition of color, if the objectsare
different but theyproduce the same “colot”™ (thesame colorsensation),this

match may be dependent on (1) the light illuminating both color samples,
or (2) the observerviewingthe two color samples. Under different lighting,

or to a different observer ,the two samples may not match.

Figure 1-16

Metamerism in action




Ka noteikt konkrétu krasu? Ja man prieksa ir
citrons, ka var pa telefonu pateikt, kada krasa
tas ir? Varéetu teikt “citrons ir dzeltens”, bet cik
dzeltens? Ka jls precizi nosauktu katru no Siem

dzeltenajiem?
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Zinot, ka krasa ir cilvéka uztverta elektromagnétiska starojuma interpretacija, més varéetu
matematiski definét krasu, izmantojot spektralo plusmu. Katra cilvéka redzama krasa bus
dazu izsvértu monohromu (viena vilna garuma) krasu kombinacija. Monohromas krasas
tiek sauktas ari par spektralam krasam.

Reflectance spectrum of a point on a lemon

Relative power

T .,

550 600

Wavelength (nm)
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Monohromas krasas nosaka vilna garums. Katram objektam meés varam izmérit ta
emisijas (vai atstarosanas) spektru un izmantot to, lai precizi identificétu krasu. Ja més
varam reproducét So spektru, tad noteikti varam reproducét krasu! Saules stariem, kas
atstarojas no kada citrona punkta, atstarojoss spektrs var izskatities sadi.

Reflectance spectrum of a point on a lemon

Relative power

T .,

550 600

Wavelength (nm)
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Kad sadi sadalita spekrala energija nonak muisu acis, més to uztveram ka “dzeltenu”.
Tagad, pienemsim, ka es nemu citrona fotografiju un to augsupieladé&ju datora. Péc tam
rapigi iestatu krasas uz ekrana, lidz konkréts ekrana citrona punkts neatskiras no istas
citrona krasas, kurs ir man roka.

Reflectance spectrum of a point on a lemon

Relative power

T .,

550 600

Wavelength (nm)
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Ja jus méritu spektralo energiju, kas nak no ekrana, kadu spektralo likni jls iedomatos

redzet? Jus varat pamatoti ceréet, ka ta izskatisies lidziga ieprieks minéta citrona
atstarojuma spektram. Bet patiesiba ta izskatitos apméram sadi.

Emission spectrum of a pixel of a lemon on a screen

Relative power

400 450 500 550 60 650 700 750

Wavelength (nm)
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Divi dazadi spektrali gaismas sadalijumi, kas novérotajiem izskatas vienadi, tiek
saukti par metameriem. Lai saprastu, ka tas ir iespéjams, aplikosim acs biologiju.

Two metamers of a specific yellow
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Cilvekiem parasti ir 3 veidu gaismasjutigas valites. Tris dazadu veidu valites nodrosina
“trihromatisku” redz. Katrs valites veids ir apziméts ar gaismas vilnu garumu, kas vinas
kairina. Standarta markejums ir “S”, *"M” un “L" (iss, vidéjs, gars). Sis tris liknes norada,
cik jutiga ir atbilstosa valite katram vilnu garumam. Augstako punktu katra ltkné sauc par
“pika vilna garumu”, noradot starojuma vilnu garumu, pret kuru valite ir visjutigaka.

Human cone sensitivites

Human cone sensitivites

600

Wavelength (nm)
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Cone excitation by a point on a lemon
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Cone excitation by a pixel of a lemon on a screen

Tagad atkartosim
Visu procesu uz
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Metamera gadijuma vienmér normalizétais valiSu stimulacijas apgabals liknu ietvaros bis vienads
visiem 3 valisu tipiem. Tapéc krasa no ista citrona un krasa no digitala citrona izskatas vienada!
Tas ir diezgan érti, jo (0,02, 0,12, 0,16) ir daudz vieglak komunicét neka sarezgitas nepartrauktas
funkcijas. Matematiski advancétiem: musu skatiens veic dimensiju samazinajumu no bezgaligas
dimensionalas telpas uz 3 dimensijam, kas ir diezgan forsa lieta, ko iesp&jams izdarit neapzinati.

Cone stimulation of two metamers
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Figure 1-16

Metamerism in action

Divi vizuali atskirigi krasu paraugi, kas rada vienadu krasu sajitu,
tiek saukti par metameriem. Vai ari sakam, ka abas krasas

ir metameriskas pie noteikta apgaismojuma vai pie noteikta
noverotaja tipa.
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Figure 1-16

Metamerism in action

Pateicoties metamerismam més varam atveidot Sis lapas krasu
drukata veida, neizmantojot nevienu pilienu zalas tintes. Bez
metamerisma mums bltu jaatveido krasas, dublic&jot precizu
originalo krasu stimula spektralo saturu. (Starp citu, tiesi tas
notiek skanas reproducésana - jaduplicé sakotné&jo skanas vilnu
garumu stimulus vilni péc vilpa.) Ja jus domajat, ka jusu tintes
Sodien ir dargas, iedomajieties, cik maksatu tikstoSiem tintes
krasu, nevis tikai Cetras!

Thanks to metamerism,we can reproduce
the color of this leaf in print without using a

single drop of green ink.

Without metamerism, we'd have to reproduce colors by duplicating
the exact spectral content of the original color stimulus. (Incidentally this
1s what we have to do with sound reproduction—duplicate the stimulus
of the original sound wavelength by wavelength.) If you think your ink
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Objekti atstaro gaismu no apgaismojuma avota un to fiksé kamera. Péc tam, lai simulétu
to, kas tika novérots sakotné€ji, attélu var izdrukat, un skatities uz to pie noteikta
apgaismojuma.

Sun

>

Observer

Pretty Scene o F@ &  Print

Inkjet Printer

Figure 1.6 Light from an illumination source is reflected from objects and then recorded by the camera. The image can then be
printed to simulate what was originally observed, again depending on reflected light to be seen.
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1) metamerisms ir tad, ja divi krasu paraugi pie noteikta apgaismojuma rada vienadu krasu

sajutu.
2) metamerisms ir tad, kad divi krasu paraugi pie noteikta apgaismojuma rada atskirigas krasu
sajdtas. Patiesiba metamerisms ir tad, kad abi Sie notikumi notiek ar vienadiem krasu

paraugiem.

Color Management Essential Training

What is Color?
Metamerism

e Metamerism is when two spectral radiant power
distributions appear to have the same color.

e Metamerism means a red apple can be printed
successfully in a magazine without the actual

pigments in a red apple.
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Praktiski visas musu krasas
atbilstibas sasniegsanas aktivitates
balstas uz metamerisku sakritibu
veiksanu starp divam krasam vai
krasu komplektiem.

Virtually all our color - matching
activities rely on making a metameric
match between two colors or sets of
colors.
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Ir loti maz ticams, ka abiem paraugiem
bus identiskas spektralas liknes,

bet pateicoties metamerismam, meés

varam tas saskanot vismaz pie noteikta
apgaismojuma.

It's highly unlikely that the two
samples will have identical spectral
curves, but thanks to metamerism.

We can make them match — at least in
some lighting conditions.
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Metamerisms rodas, jo acs sadala visu ienakosu spektru tris valisu reakcijas. Diviem
stimuliem var bt radikali atskiriga spektrala energija, bet, ja tie abi sadalas starp trim valisu
tipiem, stimul€jot tos vienadi, novérotajam skiet, ka to krasa ir vienada.

Metamerism happens because the eye divides all incoming spectra into the three
cone responses. Two stimuli may have radically different spectral energies, but if they both
get divided up between the three cone types, stimulating them in the same way, they appear
to be the same color.




Color Management Essential Training

What is Color?
Metamerism
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Color Management Essential Training

What is Color?
Metamerism

* Metamerism is a very good feature of human vision.

e To effectively print artwork, use standard lighting
conditions such as D50 simulated lighting.
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Ja skenera sarkanie, zalie un zilie detektori reagé citadi neka midsu redzes sensori, skeneris
var fiksét metamerisku atbilstibu tur, kur més redzam dazadas krasas, vai, pret&ji — krasu
paraugu paris var izskatities identisks mums, bet atskirigs skenerim. To dazkart sauc par
skenera metamerismu, un tas ir iemesls, kapéc nevar izmantot skeneri ka kalibrésanas ierici
profilu veidosanai.

If a scanner’s red, green, and blue detectors respond differently than our cone
sensors, the scanner can see a metameric match where you and I see separate colors, or
conversely, a pair of samples may appear identical to us but different to the scanner. This is
sometimes called scanner metamerism, that this is the reason it’s difficult to use a scanner
as a measurement device for making profiles.

Metamerisms - kad uztverSanas ierice redz krasas atskirigi
no ta, ka to daram meés - ta daudz biezaka probléma
digitalajam kameram, neka ar skeneriem.

Metamerism - where the capture device sees colors
differently from the way we do - is much more commonly
a problem with digital cameras than it is with scanners.



q

Ta ka So ieriCu “receptori” atskiras no miasu receptoriem, rodas situacija, kad ierices fiksé
krasu sakritibu, bet més neredzam to un otradi.

When the “receptors” in these devices differ from our receptors, the situation arises where
they see matches that we don’t and vice versa.

Metamerisms dod iespeju simulet dargas iespiedpreses rezultatu uz leta printera.

acs saskata summu, bet nespéj atskirt sastavdalas
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Pieaugot krasu spilgtumam metamerija samazinas, jo spilgtas krasas veido tikai viena
komponente
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Par papildkrasam tiek saukti divu starojumu vai divu krasu krasu toni, kas veido
ahromatisko krasu. Pieméram, dzeltenas un zilas krasas maisijums lielos apjomos dod
melnu krasu. Kad Sis pasas krasas tiek nemtas mazos daudzumos, tam ir peléka krasa. Tikai
pelekajiem toniem nav papildkrasu.

AonosHNTeIbHbIMU LiBETaMU Ha3blBalOTCH LBETAa ABYX U3JIyYeHUN UK ABYX KPacoK,
06pa3yrouwmnx B CMECUM aXpOMaTUUECKUM LUBeT. HanpuMmep, cMech XeNnTol U CUHEN KPaCoK,
B3ATbIX B BO/bLUINX KOJIMYECTBAX, AAeT YepHbI LBEeT. Koraa 3Tu Xe Kpacku B3SATbl B MasibiX
KONM4YecTBax, OHM AaloT cepbit UBET. TOJIbKO Cepble TOHAa He UMEKOT AOMNOJIHUTEJIbHbIX
uBeTtoB. OHM caMu No cebe no-pasHOMy pa3benieHHble U 3aUepHEeHHbIe - cepble.

Primary/Complementary Colors




MocKoNbKy Kaxable ABa LBETa U3 OCHOBHbIX MOTyT ObITb NpeACTaB/EHbl B CMECU, Kak,
HanpuMep, XXeNTbIW U KpaCHbIN - B OpaHXeBOM, TO benbin, TO eCTb aXxpoMaTUYECKUIN LBET,
MOX>XHO MNOJIY4YUTb CMELWMBAHUEM ABYX LBETOB, HAXOASLWNXCS HAa NPOTUBOMNO/IOXHbIX KOHLLAX
AnaMeTpa LUBEeTOBOro Kpyra.

Opposing Colors

magenta green

orange indigo



Papildu krasu princips. Kombinejot papildkrasas vienadas dalas, rodas neitrala
krasa, kura nav identificejamas sakotnejas krasas.

The principle of complementary color: when combined in equal parts, complementary
colors produce a neutral color that is not recognizable as either parent.

Ja zinams, ka 3 pamatkrasu sajauksana veido ahromatisku krasu abos modelos: RGB
modeli — baltu, CMY modeli — tumsi peléku...

...jJautajums — ka var rasties ahromatiska krasa sajaucot tikai divas pretkrasas?
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krasu parejas posterizacija parada uztveres efektu — kontrasta pieaugumu sadures vietas
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krasu parejas posterizacija parada uztveres efektu — kontrasta pieaugumu sadures vietas




LyndaCom Working With Color
0215.mov
by Bruce Heavin
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In conclusion of the first part we will bring some basic laws about the optical mixing of colors.

First law: for every chromatic color it is possible to choose other chromatic color so, that their
mixture gives an achromatic color in result.

[ sl
S —



Second law: optical mixture of colors turns to the color that is between source colors.




Il
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Third law: colors that look identically give identical results in mixtures regardless of their spectral
structure.
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...Idz to gleznoja zalu...
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zalS méness un pat zvaigznes zalas...




—2389_

Valdemars Januscaks rada, ka impresionisti gleznoja tumsa




Raimonds Staprans

Vitauta Simana ilustracijas
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Raimonda Staprana makslas paraugi Artichoke Fields Revisited 2008




Staprans Down-
Falling Lemons
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Staprans Rothko’s Barn Nr2 2008
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Staprans Still Life with the White Box 2006




2396 =

Staprans Study of the
Bottle with the Dried-in
Cork 2008
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Complementary Hues Hues that appear directly opposite each other on the
color wheel are complements. When any two complementary hues are placed side
by side, the color contrast is so high that it produces an apparent vibration. Mixing

two complementary colors results in a “neutralizing” of the hue (see the following
5 3 i '
discussion on chroma).

Krasas, kas krasu apli atrodas tiesi
preti cita citai, ir pretkrasas. Divas 2
pretkrasas novietotas blakus, rada i
lielu kontrastu un acimredzamu L,
vibraciju. Divu pretkrasu savstarpéja
sajaukSana rada nokrasas
“neitralizéSanu”.
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With a Green

Stripe 2007
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Raimonds Staprans (American/Latvian, 1926) Wayne Thiebaud (1920)




Raimonds Staprans macijies pie Wayne Thiebaud. Sekojosas ir Wayne Thiebaud gleznas.
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Photoshop color picker loga krasu piedavajums mainas nospiezot podzinas H,S,B,R,G,B,L,a,b
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Krasas satumsinasanai jaizveélas “B” (Brightness) izvéle un jaslidina “gliemeziti” gaisak-tumsak
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GLOSSARY OF TERMS

® Additive A colour system
that begins with a dark space
and mixes light.

® Chroma: A colour's
chroma [often referred to as
“intensity” or "saturation”) is
its strength or weakness.

@® Complementary colours:
Colours that sit opposite
each other on the colour
wheel. Mixing produces grey.
® Gamut: The range of
colours in a system.

® Hue: The purest form of
any colour.

® Intensity: See "Chroma”.
@ Luminance: The amount
of light reflected from a hue.
@® Primary colours: Colours
within a system that cannot
be mixed from others.

@ Saturation: See "Chroma’.
@ Secondary colour: The
result of an equal mix of two
primary colours.

@ Shade: The result of

> USING COLOURS ONLINE

Graphics card limitations once meant
colour on the Web was a tricky
business. Many machines were
restricted to 8-bit (256 colour] displays,
and even those at the cutting edge were
restricted to 16-bit. Furthermore, Macs
and Windows PCs had their own default
palettes, which resulted in the arrival of

the Web-safe palette, comprising just
216 colours from combinations of RGB.

It was once advised to stick rigidly to
this palette, especially when working
with flat colour, but usage is now in
steady decline. Cheaper graphics cards
mean most new PCs display millions of
colours, and global browser statistics
suggest about two-thirds of people are
using such systems, with the bulk of the
remainder on 16-bit. Most Web
designers stick with sSRGB - considered
the default colour space for the Web.
However, with the rise of PDAs, many of
which have 8-bit displays, the Web-safe
palette may well make a come back.

To find out more, read Death of the
Websafe Color Palette? at http://
hotwired.lycos.com/webmonkey/00/37/
index2a.html
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Web-safe palettes like David Lehn and
Hadley Stern’s Reallysafe Palette could well
make a comeback with the rise of 8-bit
displays on most PDAs.

If you're really paranoid about the colours on
your site, run them through Photoshop’s
Color Picker, which can be forced to display
only Web-safe colours.
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WEB-safe colors

# Photoshop File Edit Filter 3D View Window

Image Layer
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WEB-unsafe colors pieméri: b75500, 995d16, 997e53
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Kada krasa veidojas katra krasu modeli
(gan subtraktivaja, gan aditivaja) sajaucot 3
pamatkrasas?
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Ka sauc redzes fenomenu, kad pie noteikta
apgaismojuma, dazadas izcelsmes krasas skiet
vienadas?





