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HOW DO YOU
PERCEIVE
COLOUR?



https://www.pexels.com/@dobromir-hristov-119509?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/optical-glass-triangular-prism-3845162/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

DO YOU

ENJOY

SEEING
COLOURS?
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Not to be reproduced or disseminated without BlueScope’s permission:

+ Source: https://www.pexels.com/photo/rainbow-after-sunset-237250/



COLOUR
RANGE BY
HUMAN EYES
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Source: http://hyperphysics.phy-astr.gsu.edu/hbase/vision/cie.html
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COLOUR
RANGE OF A
TYPICAL
DIGITAL
DISPLAY

X

Not to be reproduced or disseminated without BlueScope’s permission : : ics.phy-astr.gsu.edu/hbase/vision/cie.html; Photo


http://hyperphysics.phy-astr.gsu.edu/hbase/vision/cie.html
https://www.pexels.com/@format-380633?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/photo-of-imac-near-macbook-1029757/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
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.gsu.edu/hbase/vision/cie.html; Photo



http://hyperphysics.phy-astr.gsu.edu/hbase/vision/cie.html
https://www.pexels.com/@format-380633?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/photo-of-imac-near-macbook-1029757/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

Bipolar Cells Rod and Cone Cells

Ganglion Cells
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Not to be reproduced or disseminated without BlueScope’s permission Source: https://medium.com/a-history-of-color/how-the-eye-percieves-color-
93a3f10e03d9



CAN YOU
SPOT A

COLOUR
DIFFERENCE?




WHY IS IT
IMPORTANT
TO
BUILDINGS?
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BUILDING
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PRODUCE A
CONSISTENT
COLOUR
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MATCHTO A

NEW COLOUR




COLOUR
CHART

Not to be reproduced or disseminated without BlueScope’s permission Source: https://www.onestopcolourshop.co.uk/product/ral-k7-colour-chart-fan-deck
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https://www.pexels.com/@steve?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/photo-of-rainbow-colored-painting-on-canvas-1704119/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

@ COLOUR REFERENCE CODES

RGB

15 Not to be reproduced or disseminated without BlueScope’s permission



@ COLOUR REFERENCE CODES

Yellow

16 Not to be reproduced or disseminated without BlueScope’s permission Source: https://tutorial.techaltum.com/css-colors.html




@ COLOUR REFERENCE CODES

LIGHTS
EMITTED
FROM DIODES

17 Not to be reproduced or disseminated without BlueScope’s permission




@ COLOUR REFERENCE CODES
LED

PEEEEEEEEEEGS
UEEYwTTYNREEUS
FEEEEEEEEEERIE
FEEEEEEEEEEHME
FEEEEEEEEEEELS
SENYTTENUEEEYY
TEEEEEEEEEEEEE
EEEEEEEEEEEEEY

TARAIAN
B B e e e et st
IJlIIllllﬂﬂlﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂ

I...lll"l.'..“m*—
FEEEEEEEEEEEEEES -

!a“
lllllllllllllllllll“a

FENEEEENEEEEEEEEEEN] lzlllllll.mmmw 13
PN EEEE Y y
jid

EEEEEEEEN
EEEEEEEES
IEEEEEEEES
EEEEEEEEES
EEEEEEEES
EEEEEEEES
EEEEEES
EEEEEES
EEEEEEES
EEEEEEEES
EEEEEEEEEES
tlllllllllll
EEEEEEEEEEEYS
EEEEEEEEEEEY
EEEEEEEEEEEN
EEEEEEEEEEES
PESEEEEEEEEEYN
BEEEEEEEEEEEES
EEEEEEEEEEEEES
PEEEEEEEEEES
EEEEEEENEEEENEY
FEEEEEENEEEEEEY
Swwwwwy e
EEEEEEN 120 )
Ml@l
i i i i iiidiiiiidiiiiiiiiidiiidd "
13 i i i iiiiiiiiiiiiiiiiiiiiiiiid, 1 221
A i i i didiiiiiiidiiiidadididiididaiiiiiddd:d,
i A i i iidiiiiiiiiiiiiiiiiiiiiiiiiiiiid,
S i i i i iiiiiiiiiiiiiiiiidiiiiiiiiiiiiid;
SR i i i it iiiiiiiiiiiiiitidiiiiiiiiiiid,
S i i i iiiiiiiiiiiiiiiiiidiiiiiiiiiidiod,;

LA A A A A AR A AR 222222222222 22222223331323113293}
W T T ST T R RS BT BT BT BT B BT B BT BT BT B B AT B B BT BT BT BET B BT B B BT BT BT BN BN B BN B



19

Yellow

Not to be reproduced or disseminated without BlueScope’s permission

@ COLOUR REFERENCE CODES

COLOURS ARE
CREATED VIA
LIGHT EMITTING
COMPONENTS




@ COLOUR REFERENCE CODES

INTERSECTING
{€]:

CMYK

20 Not to be reproduced or disseminated without BlueScope’s permission




@ COLOUR REFERENCE CODES

21 Not to be reproduced or disseminated without BlueScope’s permission
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@ COLOUR REFERENCE CODES

Source:
https://en.wikipedia.org/wiki/CMYK_color_model#/media/File:CMYK_subtractive_color
_mixing.svg




CYAN @ COLOUR REFERENCE CODES

PRINTING

INDUSTRY

23 Not to be reproduced or disseminated without BlueScope’s permission Source: https://en.wikipedia.org/wiki/CMYK_color_model




@ COLOUR REFERENCE CODES

PRINTING
INDUSTRY

24 Not to be reproduced or disseminated without BlueScope’s permission Source: https://en.wikipedia.org/wiki/CMYK_color_model




@ COLOUR REFERENCE CODES

PRINTING
INDUSTRY

25 Not to be reproduced or disseminated without BlueScope’s permission Source: https://en.wikipedia.org/wiki/CMYK_color_model




@ COLOUR REFERENCE CODES

PRINTING
INDUSTRY

Not to be reproduced or disseminated without BlueScope’s permission Source:https://en.wikipedia.org/wiki/CMYK_color_model




Y @ COLOUR REFERENCE CODES

COMPLETE
CMYK PRINT

LAY

1501

Not to be reproduced or disseminated without BlueScope’s permission Source:
https://en.wikipedia.org/wiki/CMYK_color_model#/media/File:Barns_grand_tetons.jpg



@ COLOUR REFERENCE CODES

RAL CODE




@ COLOUR REFERENCE CODES

WHAT
COLOUR
CHARTS DO

YOU USE?



@ COLOUR REFERENCE CODES

WHICH
COLOUR DO
YOU PREFER?

30 Not to be reproduced or disseminate 0 Photo by Sharon McCutcheon from Pexels


https://www.pexels.com/@mccutcheon?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/close-up-photo-of-rainbow-colors-4219312/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

Not to be reproduced or disseminated without BlueScope’s permission

WHICH
COLOUR
WOULD YOU
TRY FOR YOUR
NEXT ICONIC
BUILDING?
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@ CIELAB COLOUR SPACE

White (+L7%)
=

CIELAB
COLOUR
SPACE

Black

Not to be reproduced or disseminated without BlueScope’s permission Source: https://sensing.konicaminolta.asia/what-is-cie-1976-lab-color-space/
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@ CIELAB COLOUR SPACE

CIELAB

IS THE
INTERMEDIARY
BETWEEN
DIFFERENT
COLOUR




CIELAB COLOUR SPACE
L = 100 B L&

L*
REPRESENTS
PERCEPTUAL

LIGHTNESS

L*=0

39 Not to be reproduced or disseminated without BlueScope’s permission Source: https://www.researchgate.net/figure/Illustration-CIELAB-color-
space_figd 258452774



@ CIELAB COLOUR SPACE

L* =100

q*
REPRESENTS
DEGREE OF
RED / GREEN

-a*< > a*

L*=0

40 Not to be reproduced or disseminated without BlueScope’s permission Source: https://www.researchgate.net/figure/Illustration-CIELAB-color-
space_figd 258452774




@ CIELAB COLOUR SPACE

L* =100
b*

b*
REPRESENTS
DEGREE OF

YELLOW / BLUE

-q* < NS — g *

L*=0

41 Not to be reproduced or disseminated without BlueScope’s permission Source: https://www.researchgate.net/figure/Illustration-CIELAB-color-
space_figd_258452774




@ CIELAB COLOUR SPACE

A BLUE
COLOUR
SAMPLE

42 Not to be reproduced or disseminated without BlueScope’s permission
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@ CIELAB COLOUR SPACE

WHAT IS THE
EQUIPMENT
USED TO
MEASURE
COLOUR?
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Specimen at Reflectance Port

Not to be reproduced or disseminated without BlueScope’s permission

@ CIELAB COLOUR SPACE

SPECTRO-
PHOTOMETER




@ CIELAB COLOUR SPACE

HOW DO WE
MAKE USE OF
CIELAB
VALUE?




COLOUR
DIFFERENCE

49 Not to be reproduced or disseminated without BlueScope’s permission Source:



@ COLOUR DIFFERENCE

QUANTIFYING
THE COLOUR
DIFFERENCE



https://www.pexels.com/@didsss?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/person-solving-distance-of-points-2714073/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

@ COLOUR DIFFERENCE

DIFFERENT
CIELAB
VALUES




L
t L* =46
b* 3*1 — '8
b*, = -10
-q* <
9]
L*

Not to be reproduced or disseminated without BlueScope’s permission

@ COLOUR DIFFERENCE

POSITION OF

L*,a*b*




@ COLOUR DIFFERENCE

SMALL
DIFFERENCE
BETWEEN

b*, & b*,




L*, L%,

a*,; a’,

JDEW f

AL* =L* - L%,
_>Aa*=a1'a2

b*, b*, | | Ab*=b*, -b*,
AE* g, = VAL*2 + Aa*2 + Ab*2

k> DELTA €

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

ithout BlueScope’s permission

@ COLOUR DIFFERENCE

WE CAN
CALCULATE
THE COLOUR
DIFFERENCE!




L*, L%, AL*=0

a*,; a’, Aa* =

b*, b*, Ab* = 2
¢

AE* ) =vV0+0+4=2

Not to be reproduced or disseminated without BlueScope’s permission

@ COLOUR DIFFERENCE

WE CAN
MEASURE THE
COLOUR
DIFFERENCE!




@ COLOUR DIFFERENCE

CIE76

AEy, = \/(Ls — L})* + (a3 — ai)* + (b5 — b})".

cEM CALCULATION
sy (as) *(ese) (s FO RM U I-A

CIE2000

AE — /(ﬁL’ 2+ AC "’+ AH )2+R AC" AH'
S (R keSe ke Sw "keSc kr S

Source: https://en.wikipedia.org/wiki/Color_difference

56 Not to be reproduced or disseminated without BlueScope’s permission



@ COLOUR DIFFERENCE

HIGHER AE
MEANS
BIGGER
COLOUR

DIFFERENCE




Not to be reproduced or disseminated without BlueScope’s permission

@ COLOUR DIFFERENCE

TYPICALLY
AE< 1.0

IS NOT
PERCEPTIBLE BY
HUMAN EYE



ission

@ COLOUR DIFFERENCE

AE BETWEEN
1.0-2.0

IS PERCEPTIBLE
BY CLOSE
OBSERVATION




@ COLOUR DIFFERENCE

AE

IS USED AS

A QUALITY

CONTROL
METRIC

60 Not to be reproduced or disseminated without BlueScope’s permission Source: https://www.pexels.com/photo/abstract-bright-close-up-color-268460/



@ COLOUR DIFFERENCE

RECOMMEND
TO USE ONE
BATCH OF
PRODUCT FOR
ONE SURFACE




@ COLOUR DIFFERENCE

GLOSS LEVEL
WILL AFFECT

COLOUR
APPEARANCE




E———————————— @ COLOUR DIFFERENCE
i p— HIGH

GLOSS GLOSS ,

GLOSS LEVEL
WILL AFFECT
COLOUR
APPEARANCE




@ COLOUR DIFFERENCE

MAY NOT BE
INDICATED IN
COLOUR
REFERENCE
CODES




| @ COLOUR DIFFERENCE

CIELAB CAN
INDICATE
CLEANLINESS
OF A COLOUR




Not to be reproduced or disseminated without BlueScope’s permission

@ COLOUR DIFFERENCE

AL*
INDICATES

LIGHTNESS OF
A COLOUR




@ COLOUR DIFFERENCE

HIGHER AL*
MEANS
MORE
STAINED
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70 Not to be reproduced or disseminated without BlueScope’s permission ica Nardone from Pexels



https://www.pexels.com/@lucanardone?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/person-holding-white-light-bulb-3651820/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

