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Making Sense of Different
Colour Models & Systems
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Demystifying Colour

Learning outcomes:

e Understand the relevance of accurate colour
identification for design and the built environment

* Understand different colour systems including RYB,
Pantone PMS, NCS, CMYK, RGB, and Hex codes

e Distinguish between key online tools to identify and
colour match with reference to Resene Paints
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Introduction

Multiple colour models and systems exist that have
relevance to design and the built environment.
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Introduction

Designers and architects often refer to one or more
colour systems when specifying colour.

Walls - Resene1/8 Black White
N97-004-098 #F6F4EE

Fascia - Colorbond Surfmist
RGB: 228-226-213 #E4E2D5

Stone cladding and flooring
Pantone 7528C #C5B9AC

Rattan wallcovering
Pantone 7530 #A39382

Frames, guttering - Colorbond
Jasper RGB 108:97-83 #6C6153

Timber cladding and trim
Pantone 2322C #4B382B
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Introduction

More complex projects often involve a larger range of
different colour systems.

PMS: 11656 C PMS: 179-1C
=1 Heic #46C6F4 Hex #FOEEEA
R+ RGE: 70-198-244 RGB: 240-238-234
v CMYK: 71,19,0,4 CMYK:0,1,3,6
1 PMS: 1217 C PMS: 4.7 C
] Hex: #02B38F Hex FFD348
RGE: 2-179-181 RGB: 265-211-76
CMYK: 99, 6.0, 26 CMYK:0, 17, 71,0
PMS: 167:7 C PMS: 210C
Hex: #B3D236 Hax: #FFA2CB
RGE: 17921054 RGE: 255162203
CMYK: 15,0,74, 18 | CMYK:0,36,20,0
PMS: 133.7C PMS: 1217 C
Hexc #00B37C Hex: #02838F
RGB: 0-179-124 RGE: 2-179-181
CMYK: 100, 0, 31, 30 CMYK: 99, 6,0, 25

PMS: 2369 C PMS; 2344 C
Hex: #¢3C3CAB Hex #F17872
RGE: 59-63-182 RGB: 241-128-112

CMYK:94,83,0,0 CMYK: 0, 59, 49,0
PMS:1793C PMS: 1217 C
Hex: #C8CEC8 Hex: #02B38F
RGE: 200-200-200 RGB: 2-179-181
CMYK:0,0,0, 22 CMYK: 99, 6.0, 25

PMS: 17915 C PMS: 1217 C
Hex: $2D2020D Hex: #02B3BF
RGE: 45-45-45 RGE: 2-179-181
CMYK:0,0,0,82 CMYK:99, 6,0, 25
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RYB colour

The RYB colour model underpins traditional colour
theory and features in colour curriculum in design
schools and universities throughout the world.
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RYB colour

In the past, designers, architects, and illustrators

created their own coloured imagery using
watercolours, gouache paint or similar media.
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RYB colour

The lack of a universal colour notation language
prompted the development of colour systems that
could identify and translate colour data from RYB.

#B5BDD3

#F7DFB2
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RYB colour

RYB Colour should not be conflated or equated with
CMYK colour - they’re not the same.
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RYB colour — origins

RYB colour featured in early colour theories and
continues to have relevance in colour exploration and
application in design and the built environment.
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RYB colour

RYB colour strategies continue to be used and applied
in design and the built environment. These picnic huts
feature contrasting colours.
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Pantone PMS system

The Pantone PMS colour matching system was
developed in 1963 out of a need to accurately identify
and communicate colour data.
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Pantone PMS system

Before CAD, graphic designers, advertising illustrators,
interior designers and architects created illustrations
using gouache paint, watercolours, pen and ink.
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Images: Marion Hall Best Design Exhibition, Sydney Living Museums, 2017
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Pantone PMS system

In 1963, Lawrence Herbert launched the first Pantone
fan deck which featured 500 colours.
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Pantone PMS system

Pantone systems are now available for the graphics
and print industry sectors, and for the apparel, textiles
and interior design sectors.
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Pantone PMS system

Pantone offer a range of portable, digital tools for
identifying colour quickly and easily.
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Pantone PMS system

Pantone Colour Match Card
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Pantone PMS system

Pantone colour code protocol relates to the individual
colour code + name and product category.

E’

Jse code SHIP99 at checkout >

PANTONE®

J ode SHIP99 at checkout

Pantone Book
Extended Gamut Coated ~+ @
et Color Bri Uncoated

idge
Spot Color and Process Ink on Uncoated Paper
Evaluating spot vs Process colors.

Extended Gamut Coated
CMYK + OGV Process Ink on Coated Paper

Metallics Coated
Maetallic-effect Ink on Coated Papor
Graphic Desiga

Pastels & Neons Coated
$pot Color Pastel and Neon Ink on Coated Puper

ashion, Home + Interiors (FHI) System

FHI Cotton TCX
Dyo on Cotton Fabric
Fashion, Textios, Soft home

PANTONE"
2018 XGC
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Pantone PMS system

Pantone Colour of the Year — an influential colour that
informs colour selection in apparel, graphic, product
and interior design.
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CMYK colour

CMYK colour emerged in the 19t century as a means
of printing colour.

00 HP

CMYK REGISTRATION MARKS
ALIGNED MISALIGNED
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CMYK colour - origins

Le Blon invented four-colour mezzotint printing using
four metal plates, one each for yellow, red and blue
with black printed last.

Jacob Christoph Le Blon
First four colour mezzotint, 1715
Image: British Museum
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CMYK colour

In CMYK printing, tiny dots of cyan, magenta, yellow
and black are overlapped and these perceptually
blend the colours to create a meaningful image.

Image: joesfer.com

Zena O’Connor, PhD e Design Research Associates 2020



CMYK colour

The individual CMYK ‘proofs’ that constitute the
resulting printed image of a barn.
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CMYK colour

Four individual CMYK ‘proofs’ plus four progressive
‘proofs” of a Marvel Comics cover.

Four ‘proofs’ test printouts
Image: Guy Lawley

Four progressive prints
Image: Guy Lawley
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CMYK colour

CMYK coding follows strict numerical protocols that
indicate the exact proportion of CMYK.

C M Y K
BT o 0o o0 o
Cyan 100 0 0) 0
Magenta ¢ 100 0 0
Yellow 0 0 100 0

0 0 0 100
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CMYK colour

Spotify
CMYK-80, 0, 80, 0

Cadbury
CMYK -90, 100, 0, O
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CMYK colour

CMYK and brand colours — accurate colour matching
is imperative for graphic design, marketing collateral,
signage and interior design.

A ATLASSIAN

Image: Atlassian
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NCS Colour System

A proprietary system that includes a colour atlas,
colour identification collateral, educational materials
plus online and digital colour identification tools.

Zena O’Connor, PhD e Design Research Associates 2020



NCS Colour System

NCS colour system is based on the colour theories of
Ewald Hering (1878) and extensive colour research by
Anders Hard, Lars Sivik, and Gunnar Tonnquist

CO0T 000
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NCS Colour System

The NCS colour system features three pairs of
ementary colours: white and black, red and green,
plus blue and yellow.
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NCS Colour System

The NCS colour system includes extensive colour
reference materials and tools for use by architects and
across all areas of applied design.
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NCS Colour System

The NCS colour system is used as the standard colour
system in Sweden, Spain, Norway and South Africa.
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NCS Colour System — coding protocols

S 1050-Y90R

S 1050-Y9OR
/ \

S - Standard . blHue:t t
NCS colour esemblance to two

elementary colours -

hd Yellow with 90% redness

Nuance:
10% Blackness
50% Chromaticness
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RGB colour

Highly simplistic RGB colour models belie the
complexity and accuracy of the RGB notation system.
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RGB colour

The sRGB colour space was a collaboration between
Microsoft and Hewlett-Packard.

sRGB

R 0.6400 0.3300
G 0.3000 0.6000
B 0.1500 0.0600
W 0.3127 0.3290 (D65)

T sRGB

Zena O’Connor, PhD e Design Research Associates 2020



RGB colour

The RGB colour space was initially based on the CIE
1931 xy chromaticity diagram.
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RGB colour

A device-dependent colour space, colour is defined
using red, green and blue, with notational variation

for each between 0 and 255.

255

White

(255, 255, 255)
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RGB colour

Magnified view of 1 square millimetre of two LCD
laptop screens showing RGB sub-pixel structure.
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RGB colour

Varying RGB levels creates text and imagery on
computer screens, televisions and electronic devices.
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RGB colour

Countless variations of colour nuance can be created

using RGB values.

255

RGB 105-140-75

RGB 245-65-220

265
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RGB 135-75-5




RGB colour

Lower RGB levels leads to lighter tones and higher
RGB levels leads to darker tones.

] _ ] |
0 ; 255 0 . . . 255
RGB 95-95-95 RGB 195-195-195
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RGB colour

The RGB colour system underpins colour dialogue
boxes found in common software applications.

Colors ? X
[Standard | custom [ o ]

rrrrrrr
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Hex colour codes

Hex/HTML colours represent a very large range of
web safe colours, more than this limited chart.

FFC FFD FFE FFF EEF D4F CCF CCF CCF CCF CCE CCD CCC DDC EEC FFC FFC FFC FFC
CCC BC8 CC8 DC8 DC8 DC8 DD1 DE2 DF2 4FB CFB BFB AFB AFB AFB AFB AEA AD9 ADO

FF9 FFB FFD FFF DDF AAF 99F 99F 99F 99E 99D 99B 999 BB9 DD9 FF9 FF9 FF9 FF9
999 996 B96 D96 D96 D96 DA7 DC9 DEB CFC BFC 9FC 7FC 7FC 7FC 7FC 7DA 7B8 7A7

FF6 FF9 FFC FFF CCF 7FF 66F 66F 66F 66E 66C 996 CC6 FF6 FF6 FF6 FF6
666 864 B64 E64 E64 E64 EB1 EE3 4FD BFD BFD SFD SFD S5FD S5FD 5CA 597 57D

FF3 FF7 FFB FFF BBF 55F 33F 33F 33F FF3 FF3
553 652 A32 Ea» £32 £32 Eoa E98 EDC CEE APE GFE JFE JFE 2FE oFE SBA 276 254

FFO FF5 FFA FFF AAF 2AF OOF OOF OOF 00D OOA 005 000 550 AAO FFO FFO FFO
000 500 AOO FOO FOO FOO F2B F80 FD4 4FF AFF 5FF OFF OFF OFF OFF OAA 055 02A

CCO CC4 CC8 CCC 88C 22C 00C 00OC 00C OOA 008 004 000 440 880 CCO CCO CCO
000 400 800 COO COO COO C22 C66 CAA ACC 8CC 4CC OCC OCC OCC OCC o088 044 022

990 993 996 999 669 199 009 009 009 007 006 003 000 330 660 990 990 990 990
000 300 600 900 900 900 91A 94D 97F F99 699 399 099 099 099 099 066 033 019

660 662 664 666 446 116 006 006 006 005 004 002 000 220 440 660 660 660 660
000 200 400 600 600 600 611 633 655 566 466 266 066 066 066 066 044 022 O

HEEEREREEE ]

OEO0 1C1 2A2 474 8E8 9C9 AAA B8B C6C D4D E3E FIF FFF
OOO EOE CIC A2A 939 747 555 363 '|7'I F7F EBE C9C AAA 8B8 6C6 4D4 3E3 1F1 FFF
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Hex colour codes

Hex colour dialogue boxes feature in popular apps
including Canva, Pixel Picker and Word Swag.

#D6861A
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Hex colour codes

Hex triplet colour codes are six- White | #rerEE

| Silver #C0C0CO

digit, three-byte numbers. o

Gray 7#sososo
7Blé?:k7 #000000
'Red 7#FF0000
The range features 00 to FF Maroon |#800000
Yellow |#FFFF00
Olive #808000
Byte 1: red value e

#008000

#00FFFF

Byte 2: green value

#008080

Byte 3: blue value

#0000FF

#000080
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Colour Conversion Tools

Converting colour data from one colour system to
another is a common task for designers, architects,
specifiers and design professionals.

PANTONE'
2012C
#FFDDOO
255-221-0
PANTONE'
Yellow C
#FAF7FE
244-247-254

) —
" )
e #484D51
et 72-77-81
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Colour Conversion Tools

Interior designers are often required to convert brand
colours for interior design schemes.
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Colour Conversion Tools

Pantone and Rapid Tables provide online colour
conversion tools — both have some limitations.

QR PANTONE"
Red color (R): | 25 ‘ - )
Vd ICK
Green color (G): 180
S ONVER S
@  RGBICMYKM o Blue color (B): 125 B
B)  PanT C o Convert) C x Reset) C 1 Swap >
Cyan color (C): 100
B  SEND FEEDBACK

Magenta color (M): O
Yellow color (Y): 31
Black key color (K): 30

Hex: #00B37C

o preView: _
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Colour Conversion Tools

Resene’s Find-A-Colour

An online tool that
features RGB, CMYK,

HSL, LAB and Hex codes
plus colour sample.

Resene Find-A-Colour

To find a colour... drag the circle in the bottom left hand corner of the colour gradient box to the colour you
wish to view or click on the colour wheel

® Adjust the colour by (a) moving the circle in the left hand colour gradient box or (b) click on the colour wheel or (c)
drag the outer knob of the colour wheel marker

® Adjust the lightness or darkness of the colour by clicking along the length of the center "light to dark" bar

Click on "Search" to view colours

To find swatches close to a known RGB, HSL, LAB, CMYK or HEX value simply type the RGB, HSL, LAB, CMYK or HEX
values into the spaces to the right of the colour wheel and then click the Search button

® Use the Complementary type option to view complementary colour options to help you develop a colour scheme.

If you can't find what you are looking for, remember Resene can create a custom colour match to your own sample free -
just bring it into any Resene ColorShop or Reseller.
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DEMYSTIFYING COLOUR

Making Sense of Different
Colour Models & Systems

This presentation was made possible by Resene, New Zealand. lllustrations included in
this presentation are either available in the public domain or created by Zena O’Connor
unless otherwise indicated. The full paper plus references are available for download.
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