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from good to great

color management 101
colors & 3ds Max

measuring diffuse colors
measuring reflectivity

bring materials to life
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color management
provides a
solid foundation

iImplies various
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spectrophotometers are
precision devices to
measure colors
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colorlessness Q

colouring material

coloring coloul

colouris|
colourin

colorin colorize
colorise

colouring

q
Windows » System32 » spool b drivers b color
s —

=

New folder

Share with « Burn
Name

&3 DS0.camp

3 D65.camp

|| DISPLAY1_D65.icm

= Graphics.gmmp

= MediaSim.gmmp

= Photo.gmmp

= Proofing.gmmp

. RSWOP.icm

|#] Samsung CLP-500 Series_Bureau en Gros 517385.icm
#| Samsung CLP-500 Series_Domtar White 92 #2750.icm
. sRGB Color Space Profile.icm

|71 wscRGB.cdmp

& wsRGB.cdmp
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6/10/2009
6/10/2009
11/29/201
/10/2009
10/2009|
10/2009)|
10/2009|
10/2009|
12/2009|
11/27/201
6/10/2009
6/10/2009
6/10/2009
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|ICC profile: thesaurus for colors
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& Unsynchronized: Your Creative Suite applications are not ( OKi\
@ synchronized for consistent color. —
Gancel
Settings: Custom -
Load...
Working Spaces
RGB: RGE 1ECS1966-2.1 - Save...
CMYK: y.S. Web Coated (SWOP) v2 - More Options
Gray: Gray Gamma 2.2 -
V| Preview
Spot: Dot Gain 20% "

Color Management Policies

RGB: Convert to Working RGB -
CMYK: off - Embedded Profile Mismatch =
Gray: ¢
off hd i The document “comptoirs_bois_armores_0005.JPG™ has an
T de: L ofie t does not m h rent
Profile Mismatches: [/] Ask When Opening Ask When Pasting STbacded cofororofie that doss ot fach the cument ReG
Missing Profiles: Ask When Opening

Embedded: Adobe RGB (199R)
LIEEET Working: sRGB IEC61966-2.1
What would you lke to do?

Use the embadded profile (instead of the working space)
@ Convert document’s colors to the working space

Discard the embedded profie (d

t color manage)

oK Cancel

color management in Photoshop

color Mmanagement

3ds Max
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Viewport: Render Preset:
[Perspecive  ~] [ = B@ |

[slls)ie] © = [ ] [roeamns - O

59 2@ 0EDO

| tecme
Avg: 41% Manx: : 79% Avg: 0% Max: 0% Diffuse: 0%
%% IX 1% s @ o Eiiles
Diffuse Color ¥ Map =16 v (e )

Time =i

Output. 2|
[F tnvert Output Amount: [T0 &
[l Clamp RGB Offset: [0.0 12
[ Alpha from RGB Intensity RGELevel: [TO 13
(] Enable Color Map Bump Ameunt: [T0 2
Color Map :

e

I:I.‘I'll'lil'ilmllﬂml I}
'l (™ v

this is closer to what we want, done the wrong way!
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what ws good for display...
made it wrong for rendering!
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Render Presst:

Vot =5
[Perspectve =) @ [ - B& @
EElElc » [ feme - @8
=2

&

@

.

| Refiectonce | Traramitance
Avg: 41% Max: T9% Avg: 0%Max: 0% Diffuse: 0%

VL %X BV R QO EESS
Diffuse Color 2~ Mep 216 = [ Bimao

Time: |
| Output 2|
Finvert Output Amount: [10 12
17 Clamg. RGB Offset: [0 1&¢
) Alpha frem RGB Intensity RGBLevel: [T5 12

Map TS i
RGE (@ Mono [] Copy Curvepoints

.. I

ATy

. [
28 FEE || SRk s

|

we end-up fighting gamma correction embedded in
textures: they need to be “de-gamma” to maintain light

physics.

['|

¢ mental ray
F = ]

[¥] Enable Gamma/LUT Correction

Materials and Colors -

k,‘Au:DdedﬂﬁewtuT [¥] Affect Color Selectors
Tt | | p—— | | p—— | — ‘ —

Affect Material Editor
NE-PLYW... insideLog.jpg logBark.jpg plywood_01.jpg toplog2.ipg

Bitmap Files
Input Gamma: 22 18
OutputGamma: [T.o0 &

0

q

o< ][ cance |

File name: plywood_01.jpg

Files of type: [JPEG File (jpg."ipe."ipeg)

T Use image's own gamma
(©) Use system default gamma
O overide [T el

[Covew. ] [Elsequence [ Preview
Statistics: 1024x1024, RGB Color & Bits/Channel - Single Image
Location: D:\ ¢ model |_01.9pg
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=) At

Refectonce
Avg: 31% Max: 72%

V2% X B
Diffuse Color  ~ Map =16

| tayers » | channess | Patna |

@

- Bnck rownd

image file colors computation
loaded in applied in LINEAR
memory material space

re-gamma look good on
for display screen

——

loaded with physically correct
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loaded with darks are over reflecting light

ICC profiles
&
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_.2200 Matt Paper

W Photoshop Elements

_ProPnoto RGB —=—== RGB
.~ CMYK
_Adobe RGB
= A B
_sRGB
N -

Horseshoe Shape of Visible Color

limitation: 3ds Max can’t use color profiles

the closest to gamma 2.2 is sRGB

- Unsynchronized: Your Creative Suite applications are not
& synchronized for consistent color.
g -
Working Spaces
i pr— =
CMYK: y.5. Web Coated (SWOP) v2 - B =
£ The it ;_bois_; ,_0005.JPG” has an
Gray: Gray Gamma 2.2 - i_l_i_. embedded color profie that does not match the current RGB
[¥] preview working space.
Spet: Dot Gain 20% -~
Embedded: Adobe RGB (1998)
— Color Policies. working: sRGB IEC61966-2.1
RGB:  Convert to Working RGE -
‘What would you lke to do?
CMYK: | off ad ) Use the embedded profile (instead of the working space)
Gray: off - @ Convert document’s colors to the working space
' Discard the embedded file (don’t color manage;
Profile Mismatches: [/] Ask When Opening [ | Ask When Pasting o profis (dont )
Missing Profiles: [ Ask When Opening =
— [ cancel ]

work with an sRGB profile
you will get the closest possible match in 3ds Max.

10
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[ Adobe Photoshop C53 Extended - [idealized ColorCheckes_sRGE_from Avg 16bitif @ 66.7% (RGE/16/:RG8 IEC61966-21)]

7] Antatas [7] Contiguous ] A Layers

T, [ [ [

o =

e ‘Simulation of the ColorChacker® chart from Gretaghiacheth™
Simulation of the ColorChecker® chart [

=] e o] o

ayers < | Channets | Patrs

e BB i B B o

Image sncoded in $RGE. 16 bil RGE values derived from averaged spectral data (20 charts). For Info: www.BabsiColorcom.

Hpha Socree

Image encoded in SRGB. 16 bit RGB values derived from averaged spectral data (20 charts). For info: www.BabelColor.com.

but thereis about it

pixels used as

11
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[ Inverse Gizmos \) rip! mental ray C
3 |

| General | Fles | Viewports Gamma and LUT Rendering |  Animation |
i
[¥] Enable Gamma/LUT Correction ‘
- Materials and Colors ‘

©) Autodesk View LUT [¥] Affect Color Selectors
[ | [¥] Affect Material Editor |
|

@ Gamma Z2 e

HDR images or “data
images” should load with a
gamma value of 1.0

Lookin: J hdr scale

Name Date modified Type Size I
Bombr o _ 11/24/20108:50 AM _ File folder | |

| =4 hard.wood.01.at.30deg.hdr 1/29/2007 11:28 AM  HDR File 23844 KB | i
" hard.wood.01.2t.30deg_normalized.hdr 11/24/2010 8:50 AM  HDR File 23,663 KB

Fienome:  hard.wood.1.at. 000, hi

- @ ? i @~

Files of type: [ All Formats:

Gamma
© Use image's own gamma

Setup... =
® Overide [T &
Info...

Elim

Statistics: 2304x3456, RGE Color 32 Bits/Pixel RealPix - Single Image
Location: D:\autodeskconferences)au\2010\scenes. .. Yard.wood.01.at. 30deg.hdr I

[ Preview

12



short note about the

3ds Max color picker

“paint ‘china blue’ is
RGB:176.96 216.34 219.01”

- the manufacturer

| TAP TO

i%- .| REVEAL
YOUR

~1 BENJAMIN
MOORE
COLOR
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EasylRGE

Guest
togout =1

Home page )
Contact us
Send us your colors

Maonitor color calibration |
Get PC software ]
Get Photoshop ® palettes |
Color math/ formulas |
Color delta math ]
Harmonies math

Color related links

How to use this site ]
Frequently asked questions |
Monitor color resolution
Terms of use

Privacy statement

Color Calculator

Create color harmonies _

From RGB to commercial tints

Searches through our huge commerdial tints database for spedific color codes or names.
Provides RGB and complete color information.

Insert here the color code or name. ..
Select the color collection...
Flease Note :

2052-60 CHINA BLUE
6.96 216.34 2

CHINA

Moore Color Prev

Benjamir
These computer color simulations only approximate the real color cards, fandecks or
color collections ksted above. This site can NOT perfectly represent or substitute the
original color collections. For any practical purpose, once you get an idea about the
tint you are looking for, always refer to the original tint supplier.

BENJAMIN MOORE COLOR PREVIEW

1 #B1D8
RO FINE CHINA

From commercial tints to RGE

2052-

BENJAMIN MOORE COL

60 CHINA BLUE

& Adobe Photoshop CS3 Extended

» -

Sample Size:

o

Workspace v

Color Calculator

T8 Untitied-1 @ 100% (Layer 1, RGB/8)
o 200 250 300 s

Create color harmonies

HINA

247.9 Fa
INT. RM 10 CHINA WHITE

Exposure works in 32-b2 onby

From RGE to commercial tints  From commercial tints to RCE

Color Picker (Foreground Color)
Searches through our huge commercial tints database for spedific color e
Provides RGB and complete color information
o
Insert here the color code or name...  CHINA @
]
Select the color collection...  Berjamin Moore Color Pre currant
Please Note :  These computer color simulatiof
color collections listed above. 1] ® H: 184 °
original color collections. For arf
int you are looking for, alwa: 19 %
Start B: 86 %
R: 177
BENJAMIN MOORE COLO| G: 216
2052-60 CHINA BLUE Bz 219
176.96 216.33 =B1DED! Only Web Colors
# bidsdb

oK

Cancel

Add To Swatches |

Color Libraries |

15

a:

84
-13

%

%

%

Door Hangers
Canada
Special, 5000 Door
Hangers $499 1 (888)
+ 587 2383, Web Site
Design

plastic Custom

formulations available

Adhering to metal and

Navigator

| Histagram | Info

| Swatches | Styles

Layers x

- Background o

[ Channess [ patns | o=

14
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nng
-

M\ Material Editor - 01 - Default &=

Modes Material MNavigation Options Utilities

WeNIXENE -0

| Reflectance
Avg: 50% Max:

'@ 2 | %
-~ (Select a template) - |
= I¥
Main material parameters a
Diffuse
Diffuse Level: 10 & coor: DO |

Roughness: [e0 =E

3ds Max expects
float colors!

E; Color Selector: Diffuse

wOanIXNY =0

R =177/255 = 0.694
G =216/255 = 0.847
B =219/255 = 0.859

=

|177/255|

Resuit: | 0.694118 ]
—/

T _—

Numerical Expression Evaluator
216/255]

Resuit: 0.847059
N /

Numerical Expression Evaluator =]

219/255

Result: | 0.858824

15
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]‘& Color Selector: Diffuse

Hue

wupIENL -0

2

R =177/255 = 0.694
G =216/255 = 0.847
B =219/255 = 0.859

[T] only Web Colors

2R

why they still don’t match?

M Color Selector: Diffuse (===
Hue Whiteness
red: I I |[o==s8 =
Green: | |[0.894 2

:l

|[o-715 12

Blue |
apha: [l If1o  |&
4 e I 55T ¢

wapdXNO -0

Sat: | Wl [0377 &
value: Il | [0.715

.

[ox ]

[ cancel |

Ah! gamma correction..

Red = (177/255)*2.2 = 0.694
Green = (216/255)*2.2 = 0.847

n
(@)
@
O
current
oM @H: 184 °

| : 19 %
I 9B: 86 %

‘ = 177

. )G: 216

) 219

[Z] only web Colors

® 0P @ W I

# bld8db

O

84

a: -13

b:

Ay e e

-6
29
3
13
1]

E

Blue = (219/255)*2.2 = 0.859

16
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color management recap

profile your monitor regularly (~every month)
profile your printer each time you change paper
enable gamma correction in 3ds Max

save your images with a widely used |CC profile (ex: SRGB) to
overcome limitations of 3ds Max

color management recap

use a gamma correction set to 2.2 for LDR images

use a gamma correction of 1.0 for HDR images
use a gamma correction of 1.0 for “Data” images
3ds max color picker expects color in “linear/physical” space

Photoshop color picker expects color in “screen/perceptual” space
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COlOr measurement

what is the

Color Selector: Diffuse
Hue Whiteness
¢ o I — T
Green: [T |[0007 :
Biuc: I [0.007 - |
Aph T [T :

Hue: I [0 |
Ser | [T
Value: I | 7577

“HaoIFOL =0

E __ﬂes:

oK _Eancel ‘

color to choose?

18
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the COLOR of the wall?

LY

= =
[= =
»lr

reflectance G: ?7%
reflectance B: 77%

19
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View Tools Help Search
¥ Palette Explorer

¥ Color Information
« Palette. « Folder

B&W Speaker Grill
" PANTONE® Goe™ coated -

Orange Brown
I PANTONE® Goe™ uncoated

RESOURCES
. NEXUS BLACK
B Coloratti Collection ABSTRAKT W
= Doplay; B&W Speaker Grill

Orange Erown

2, Printer
& ColorMunki Online NEXUS BROWN
@ ColorMunki
¥ PROJECTS - ¥ Relations
v -v.hannl\urv.-jdd;\emu PRRBHE Veistos S
MAC Architectural 3 AL
GENTEK
Maibee o
T IKEA KITCHENS mlgens
GRANITE
% Marvin Windows 5o Somplcment
™ Saeco
™ Scan An
Kenmore Elite
™ Wall Paint
" Ceramic Ties
Accessories
Audio equi

I Fumiture

¥ Palette Information

Name Audio equipment

Sort Order Default w Proofing

Created Date 30 June 2011 12:28 PM Lighting

Modified Date 30 June 2011 12:20 PM Viewing Booth (D50)
Snapta None Printsafe™

None

IELELED

4r 4r ar

R 0.722
: | 0.055

S 5

20
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practical example

21
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diffuse color recap

the diffuse color of a material represents the amount of reflectance
typically, we over estimate the reflectance of materials

100% reflective materials don’t exists

100% absorbing materials don’t not exists

-—g
specular refléetivity

&

energy conservation

22
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Diffuse

Reflections
(glossy)

Refractions
(glossy)

Translucency

AN

X LY
.~

j\

i

/

—®-
/7 \

the sum of all components
never equals more than 100%

' 1

Wa

iateriul #2 [ Arch & Design ) x
terial =2
- Main material parameters
- Diffuse
DiffuseLevel: [10 2 color: [
Roughness: 0.0+
Refiection
Reflectvity:  [06 + Clo: [ ]
Glossiness: 0 3 I Fast (nterpolate)
F: ™ Highlights+FG only
™ Metal material
Refraction
Transparency:  [0.0 ¢ Color: I:I
Glossiness: 1.0 = ™ Fast (nterpolate)
= R [1a 2
I™ Translucency
B
- Anisotropy
Anisotropy: 0 2
Rotation: 0.0 <
& Automatic

¢ Map Channel: -

€ By IOR (fresnel

® Custom Reflectivity Function | 1.0
0Odeg.refi: 0.2 =
90 deg. refi: L0 s

Cuveshape: [E0 2| l00

BRDF

reflections) Reflectivity vs. Angle:

0deg 90 deg

Vol e+

Advanced Rendering Options
Fast Glossy Interpolation

VBump ......

I™ Do not apply bumps to the diffuse shading

Self Tlumination (Glow)
Spedal Effects

Special Purpose Maps
o [ None

23
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Gradient
Gradient Ramp

() Dtfuse Color Map

— \'11 Roughness Map
() Flag #1: Texture Tj- Reflection Color Map
() Fiag #2: Texture () Refiection Glossiness Map
() Fiag #3: Texture () Refraction Color Msp
() Fiag #5: Texture () Refraction Glossiness Map
") Flag #5: Texture () IOR Map
7) Flag #6: Texture () Transiucency Color Map
() Source Map. () Transicency Weight Map i

7 A Anisotropy Msp
\:Ir) Anisotropy Angle Map

() Refiection Fade Color Map
() Refraction Fede Color Msp
() FG Muttipher Msp
) FG Qusity Msp
() AO Shadow Color Msp
() AO Ambient Light Color.
() Bump Msp

) Dispiscement Msp
() Cutout Map
YT Environment Map
\_ﬁ Additianal Color Map
() Radius Msp
¢ Selt humnaton Map

HH

O

weighting

24
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\‘\‘ n @ The bidirectional reflectance
A 4 - distribution function (BRDF) is a four-
’ -~ dimensional function that defines how light
is reflected at an opaque surface

Reflections
(glossy)

Diffuse

Refractions
(glossy)

Translucency

ERDF

¢ By IOR (fresnel reflections) Reflectivity vs. Angle:

# Custom Reflectivity Function L0
0 deg. refi: |D.0 -
90deg.ref: 10 =

Curve shape:  [2.0 + 0.0

0deg

brdf curve

25
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:? 5 . Reflections

(glossy)

Diffuse

Refractions
(glossy)

Translucency

BRDF
¢ By IOR (fresnel reflections)
#® Custom Reflectivity Function— 1-0
Odeg.ref: [10 =
90deg.ref.  [0.0 &
Curveshape: [10 &

Reflectivity vs. Angle:

0.0
0deg

brdf curve

Spheres
Arch & De

3 2 Reflections

(glossy)

Diffuse

Refractions
(glossy)

(0 Diffus Color Msp
() Fiag #1: Texture (O) Roughness Msp
Translucency Flag #2: Texture () Reflection Color Map

ST )
() Fiag #4: Texture F (O Refraction Color Map

() Fiag #5: Texture. () Refraction Glossiness Msp
() Fiag #6: Texture ) 10R Map

Q Translucency Color Mep
S
() Anisotropy Msp

O Anuun}:;a Méh Map

(0) Reflection Fade ColorMap
(0) Retracton Fade Color Map
() FG Mutipler Map
(0) FG Qualty Msp _
(1) AD Shadow Color Map
Q 20 Ambient Light Color.
() Bump Map

() Displscement Msp

() Cutout Map
e
() Additional Color Map
() Radius Msp

() Self llumination Map

mrCon i

R

+

(softness)

26
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Anisotropy

Anisotropy: 0.13 3
Rotation: oo 2
% Automatic

 Map Channel: [ 2

(directionality)

7 '-&‘

Difuse Color Map
() Flag #1: Texiure Roughness Map
() Flag #2: Texture {_) Rafiection Color Map
€8 w2 Tarom. A R
() Fiag #4: Texture o | Refraction ColorMep
() Fiag #5: Texture Refraction Glossiness Map
Fiag #6: Taxture IOR Msp
Transiucency Color Map
Trnstieaney Weight ap
Checker FE
Anisotropy Angle Msp
() Refiection Fade Color Map
() Refraction Fade Color Map
() FG Muttipier Map
FG Quaity Msp
() AO Shadow Color Msp
() AO Ambiant Light Color...

~ 3 \.

t.

5 A

4
4
#

Bump Map

Additions! Color Map
Radius Map

27
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a closer look on brdf curve

a closer look on glossiness amount

28



estimating BRDFs

29 November 2012

u//’
/g —
".
100% \
100%

29
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= = =
I Reflectivity: ji:0-=] I Color [ ] |
ossiness: J1.U e I Fast (interpolate)

mples ]::: :J I~ Highlights+FG only
- I~ Metal material

Glossy S

= BRDF ]

¢~ By IOR [fresnel reflections) Reflectivity vs. Angle:

0 deg. refl: [o0i8 _:_]
90 deg. refl: [0E g

0.0
0 deg 90 deg

31
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Main material parameters Advanced Rendering Options

Lo
0.0

Lo
1.0

Transiucency —

10

Fast Glossy Interpolation
Spedal Purpose Maps
¥ Bump Vi 03 Map=116(

Do not apply bumps to the di hadi

33
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a closer look on glass

bring materials to life

34
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defects
look like plastic

Diffuse Color

VN

Y,
. Ya

defects

not perfectly flat

]

35
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Diffuse Color

Glossiness Level Bump (distinct roll
Modulation angle per plank)

@

Reflection Level Modulation

~ one m_ap per
function

36
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‘.::n f
i

38



other types of variations...

break out reflections

39
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patterns
panels

[Reflection_Glossiness: 0.8 Angular_Function_Low: 0.4 Bump_Map_Amount: 0.06 -

40
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B g - s Te:

€ = € [ wiwallegorithmiccom o=

MY CART  NEWSLETTER:

allegorithmic

GETSTARTED PRODUCTS  COMMUNITY

allegorithmic

Substance

PRODUCTS

GET STARTED

here to discover what

Window Help

Mormal Format

v Make It A Parqu

source image
¥

41
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L A )%
» i

“‘ _,.-

spiral map! "

| e )
= »

vl“'

42
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[ Adobe Photoshop €53 Extended - [oak Nex T |
1 File Edit Image Layer Select Filter Analysis View

indow Help

& - |[Feregreund EHM: Nerma Opaciy:| 100% | » | Tolerance:| 32 | [3] Ant-alas (7] Contiguous [ All Layers o Workspace v
im0 [mes [ises  Jiow _[s6 |0 [s00 [0 [isoo  [e00  [soo  [3000 |3s00  [4O05  [4500 5000 S50 [6o00 (650

4252 x 8622
pixels

Pixel Dimensions: 104.9M
width: [FER pixels q
L]

Height: 8622 ouel®

Document Sge:

Width: 14.173 nches - :]
4
Height: 28.74 inches -
Resolution: 300 pielfinch =
Y] Scale Styles

] Constrain Proportions
¥/ Resample Image:
Bicubic (best for smooth gradients) -

[ vaers < [ channets [ Patns |

Wit il Bl ot v Bvi P v B Dol v B P

% 5] Doct 104.5M/104.5M I0E

»

4252 x 8622
pixels

will enhance details

43



29 November 2012

S ienenesiooew..o0 e L,
BIPOQNRRIOOBB OO B,

QOB 00 By,
;ieHen D088 00 B s
it b il Bkl K o L R aL b N T
@iececeeivteR 04
CRT B T T HLELE Y TR YT
B8NS9 0:0000.:00 0814

LI T L YT

HLEE T LS YT

R tol L L L S

T L T L LT
SO S AN AR ARG

credit: http://blog.irayrender.com/

credit: http://blog.irayrender.com/
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Ination

S
.._Ilm
o
)

ndr image of a lamp reflector

45
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Luminous.Halogen ( Arch & Design )

Luminous.H

ral Maps

46
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class recap

use a gamma correction
3ds max expects colors in “linear/physical” space
we tend to over estimate material reflectances

a diffuse map Is only for diffuse color

use high res images for fine details

use high bit depth images for fine variations

47



