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e Varaviksneé nav 7 krasas,

ta ir nepartraukta krasu pareja starp violetu un
sarkanu.

» Krasas, kadas mes redzam, daba nepastav, tas
pastav tikal musu apzina.

e Cilveku speja atskirt krasas un krasu nianses
atskiras.

CCHNO

SOME RIGHTS RESERYED © Karlis Kalviskis, 2012.



RSN ASANIE

ICCRNO, Karlis Kalviskis, 2012. gada 19. maija



Krasas

()}
(e
£

172)
N — =
= @®©® ©
N N o

04 05 0,6 0,7 (um)

Redzama gaisma

(1mm) (1 m)
107 10°% 10° 104 102 102 10:1\ 1 10 102 10% 104 10° 10¢ 10" 108 10° Vilna
— — — garums,
s -l Ll . m

o ©n o wn BRI 2O 2] 'E: E
£ = S o s 'Y z o z
2 g ol 5 225 2 e
> d 5 g® s = &

) Infrasarkanais

starojums

g
®

Karlis KalvisSkis, 2012,

SOME



Multivides tehnologiju izmantoSana biologijas macT§ana :Bioll1303

e Varaviksni, ar prizmu sadalitu gaismu, lazera stara
krasu veido spektralas krasas — katrail krasai ir savs
vilna garums.

e Apkart redzamas krasas veido dazadu spektralo
krasu sajaukums.
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e Ar aci mes nevaram pateikt kada garuma vilni ir
dotaja krasa.

e Sajaucoties sarkanai un violetajai veidojas purpura
krasa, kurai neatbilst neviens vilna garums.
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e Cilveka act krasu redzi nodroSina tris spektrali
dazadi jutigi Sunu veidi

0,4 zils 05 zalS o6 sarkans o,7 (km)

L :

(péc Populara medicinas enciklopédija, 1984. gads. )
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Cilveka redze

e Cilvekam ir seskrasu redze
/N N 7\
< A Lo
@ (O
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e Krasu aklums rodas, ja nevar uztvert vienu no
pamatkrasam (dihromatija):
e sarkano krasu (protanopija);
 zalo krasu (deuteranopija, daltonisms);
 violeto krasu (tritanopija, retak).
e Var but pavajinata jutiba (anomalija) pret kadu no
trim krasam (protanomalija, deiteranomalija,
tritanomalija).
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protanopija deuteranopija tritanopija
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Pamatkrasas

nevar iegut sajaucot abas paréjas krasas, toties tas
dazadi jaucot var iegit visas parejas krasas.

mﬁm @ © Karlis Kalviskis, 2012,
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e Eksiste loti daudz
pamatkrasu grupu.

e Makslinieki par pamatkrasam
pienémusi sarkanu, zilu un dzeltenu.

Johanesa Itena (1888 — 1967) krasu aplis
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e Spektralas krasas tiribu nosaka cik dalas no krasas ir
dota garuma vilnis, cik balta gaisma.

e Tira spektrala krasa ir 100 %.

e Visnetiraka ir balta gaisma —
tas tiriba ir 0 %.

¢
o @ © Karlis Kalviskis, 2012.
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e Pamatkrasam (neatkarigam krasam) nav jabut tiram
spektralam krasam.

 Eksperimentali pieradits, ka jebkuru krasu var iegt
sajaucot tris pamatkrasas noteiktos daudzumos.

i
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e Pamatkrasu grupa veido krasu telpu.

e Tkdiena visbiezak sastopamas Sadas krasu telpas ir
RGB un CMYK.

» Krasu telpu iespejams definet ne tikai izmantojot
pamatkrasas, bet arl krasu 1pasibas, ka toni,
piesatinatibu, krasainibu. Pieméram HSB un HSL.

e Ir aprakstitas un tiek izmantotas vel daudzas citas
krasu telpas.

[
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e R — Red — Sarkans.
e G — Green — Zals.
e B — Blue — Zils.

e Aditivais krasu modelis.

e Jerices, kas pasas izstaro gaismu.

 Pamata izmanto ar1 attélu (dokumentu) skeneri un
digitalas fotokameras.

* Balta krasa ir ,,255, 255, 255” vai ,,FFFFFE”.
* Melna krasa ir ,,0, 0, 0” vai ,,000000”.

i
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e C— Cyan — Cians.

* M — Magenta —
Purpursarkans (Fuksins).

* Y — Yellow — Dzeltens.

K- Key colour - Melns.

e Subtraktivais krasu modelis.
e Virsmam, kas atstaro gaismu.
e Balta krasa ir ,,0, 0, 0, 0.

e Melna krasa ir ,,0, 0, 0, 100”.
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Krasu nosaukumi — cyan
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255, 0, 255 255, 0, 144

202, 31, 123

128, 0, 128
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Krasu nosaukumi — yellow
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255, 0,0 128, 0, 0
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Krasu nosaukumi — zala, green
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0, 0, 255 0,0, 128

51, 51, 153
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Krasu telpa

* Krasu telpa atbilst "y 1-Gety)
o o o o ’ 04U
noteiktai videi, kur y
iesp€jas krasas | 560
noteikta diapazona 500 |
(gamu t) ZS: o 580
0,4 00
* CIE 1931 xy 6
krasainibas " 490 700
diagramma 02
480
0,1
470
0.0 460

00 01380%> 03 04 05 06 07 08
X (sarkana)

péc http://en.wikipedia.org/wiki/Image:CIExy1931.png
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SWOP CMYK
(Specifications
for Web Offset
Publications)

SRGB
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e Dazadas ierices vienu un to pasu krasu var radit
stipri atSkirigos tonos.

e Parmeru liels kontrasts gaisas krasas padara par
baltam, bet tumsas — par melnam.

[
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e Hue — tonis — apzimeé priekSmeta krasu.

e Chroma (Chromaticy) — krasainiba — krasa tona
tirtbas pakape.

e Saturation — piesatinajums, krasas intensitate —
nosaka, cik krasa ir atSkaidita ar peleko krasu.
L1dziga nozime ka Chroma.

e Value, Brightness, Lightness — gaiSums — nosaka ar
kadu peleko krasu (sakot ar melnu un beidzot ar
baltu) krasa tiek atSkaidita

¢
o @ © Karlis Kalviskis, 2012.
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e Luminance — spozums — apvieno sevl gaiSumu un
plesatinajumu

e Tint — nianse, nokrasa — krasas izmainas piejaucot
balto krasu

e Shade — enojums — krasas izmainas piejaucot
melno krasu

e Tone — tonalitate — krasas izmainas piejaucot
peleko krasu

¢
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 Hue — tonis.
 Chroma ~ Saturation — piesatinajums.
e Value ~ Brightness — gaisums, spilgtums.

e Lightness — gaisums.

N\

Gaisums

| (15° solis)

Piesatinajums
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http://fr.wikipedia.org/wiki/Fichier: TSL-Cross02.png
http://fr.wikipedia.org/wiki/Fichier: TSL-Cone04.png
http:/fr.wikipedia.org/wiki/Fichier:TSL-Cone02.png http://fr.wikipedia.org/wiki/Fichier:HSL_color_solid_cube.png
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Krasa Piesatinajums Veértiba
Spilgtums
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RGB

FF0000

O0OFF00

O0000FF

FFFFOO

- 000000

FFFFFF

CC
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HSB

0, 100, 100

120, 100, 100

240, 100, 100

60, 100, 100

0,0,0

0, 0,100

© Karlis Kalviskis, 2012.

RGB
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HSB
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240, 100, 50
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0, 0, 50

0, 0, 50



Video krasu telpa
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Mansela krasu sistema
Munsell color system
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Mansela krasu sistema

Izvedo no tabulas
file:///home/karlo/Documents/lekcijas/=Atteli=/Par_atteeliem/
Kraasas/kraasu_telpa/Munsell/munsell_data_files/tikai_sRGB.ods
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Mansela krasu sistema
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Secigi sakartoti objekti

Secigi sakartoti ar lizuma punktu

Sadalijums klases
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Kvelspuldze

Saules gaisma

€ o0

rgija

Ene

K_/\ Balta LED diode

Dienasgaismas lampa

400 Vilnu garums, nm 700

Liknes péc http://www.color-theory-phenomena.nl/07.01.html
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LED baltas gaismas

file:///home/karlo/Documents/lekcijas/=Atteli=/Par_atteeliem/Kraasas/

apgaismojums/TALEXXengine_ STARK_SLE_guide_EN.pdf
Zimejums no 26. lappuses
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Spectral radiant exitance, M, (Wm -2 um~1)

B.CCH
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Krasu temperatura

Blackbody radiation curve
at incandescent lamp temperature

Blackbody radiation curve
at the earth's temperature

Visible radiant energy band
?—ZI
7 Blackbody radiation curve
000K at the sun’s temperature
4000 K
3000 K
200 K
. 1000 K
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300 K
/ 290 E\
1 T
01 02 05 1 2 5 10 20 50 100

Wavelength (zm)

Thomas M. Lillesand, 2004. Remote sensing and image interpretation; 5th ed.

© Karlis KalvisSkis,

2012.

http://commons.wikimedia.org/wiki/File:PlanckianLocus.png
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lerobezota krasu uztvere

N Aizsargati (Vismazakais risks |

" Relativi aizsargati (mazs risks)

[ Vidgji aizsargati (vidéji augsts risks)

[ 1 vaji aizsargati (augsta riska pakipe)
00 Neaizsargati (visaugstaka riska pakipe)

Riska faktori, to izvértéSana un riska vadiba Latvijas lauksaimnieciba
Pazemes Gdenu aizsargatiba
http://www riski.lv/public/25898.html
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lerobezota krasu uztvere

[ Aizsargati (Vismazakais risks |

[ Relativi aizsargati (mazs risks)

LI Vidéji aizsargati (vidéji augsts risks)
[ vaji aizsargati (augsta riska pakape)
I Neaizsargati (visaugstika riska pakape)
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lerobezota krasu uztvere
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e Viena josla vai blakus joslas esosSas, vienada
gaisumu krasas, var gadities, ka dazi cilveki nespes
atskirt.
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 http://www.colorbrewer.org/
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LATVIA

VENTSPILS

Zvejniakciems

SAIRLKRASTI *
:]-.

&
PAVILOSTA A

Tikai rupigi ieskatoties iespéjams atskirt
jau esoso parklajumu no planota.

with car installations

planned till 30.06.2002.

y céell-phones/
Riga in your pocket; june/july 2002 e ¢ with car installations
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http:///kids.niehs.nih.gov/

ICCRNO, Karlis Kalviskis, 2012. gada 19. maija



Multivides tehnologiju izmantoSana biologijas macT§ana :Bioll1303

[
E'Zh'EH_‘E'IqTEHEEEﬁ'-'Ej ® © Karlis Kalviskis, 2012.



Krasu maina

e ®
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Krasu maina

http://en.wikipedia.org/wiki/Image:Optical_grey_squares_orange_brown.svg

SONE VED @ © Karlis Kalviskis, 2012,



Krasu maina
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Ramyja ietekme uz saturu
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Kada krasa zvaigznu centri?
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,Udenskrasu” iltzija
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Apkartnes objektu ietekme uz izmeru
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joE=kz cam
http://joe-ks.com/archives_jul2007/DoubleVision.htm
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http://joe-ks.com/archives_oct2006/HandFace.htm
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* plenemtie apzimejumi,

e kur shéma tiks radita (krasaina izdruka, melnbalta
izdruka, briva daba uz stenda, uz datora monitora,
televizija utt.);

e kam sheéma domata (plaSai auditorijai, bérniem,
noteiktas grupas specialistiem utt.);

e pastavosie uzskati.
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Aug

2012.

[72]
x
>N

>

©
N4

»
.
IS
X
©




Multivides tehnologiju izmantoSana biologijas macT§ana :Bioll1303

[ A
oA

SONE RIITTERESERVED © Karlis Kalvi § kis , 2012. http://www.giss.nasa.gov/tools/gprojector/



Augajs val augstums?

© Karlis KalvisSkis y 2012, http://www.shadedrelief.com/natural2/pages/download.html



Multivides tehnologiju izmantoSana biologijas macT§ana :Bioll1303

e Maris Kundzins, 2004.; Dabas formu estétika;
Madris; ISBN: 9984-31-756-0

e Valdis Revalds, 2001.; Optika no senatnes lidz
musu dienam; Macibu gramata; ISBN: 9984-18-
175-8

© Karlis Kalviskis, 2012.



Izmantota literatura

ESRI Press; ISBN-13: 978-1-58948-089-6
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