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color management 101
colors & 3ds Max

measuring diffuse colors
measuring reflectivity

bring materials to life



29 November 2012

2

color management
provides a

solid foundation

different devices implies various ranges of possible colors
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spectrophotometers are 
precision devices to 

measure colors

ICC profile: thesaurus for colors
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enabling color management in Photoshop

color management 
&

3ds Max

“the linear workflow”
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why colors don’t match between Photoshop and 3ds Max?

this is closer to what we want, done the wrong way!
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gamma correction is born: images looked better with it!

what was good for display… 
made it wrong for rendering!
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we end-up fighting gamma correction embedded in 
textures: they need to be “de-gamma” to maintain light 
physics.
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image file 
loaded in 
memory

de-gamma
colors 
applied 
material

computation 
in LINEAR 

space
re-gamma 
for display

look good on 
screen

textures loaded with gamma on: physically correct
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textures loaded with gamma off: darks are over reflecting light

ICC profiles
&

3ds Max
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limitation: 3ds Max can’t use color profiles

the closest to gamma 2.2 is sRGB

work with an sRGB profile
you will get the closest possible match in 3ds Max.
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its not perfect but there is nothing you can do about it

gamma
&

pixels used as data 
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normal maps, displacement maps etc.

HDR images or “data 
images” should load with a 

gamma value of 1.0
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short note about the
3ds Max color picker 

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

- the manufacturer
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3ds Max expects 
float colors!

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

why they still don’t match?

Ah! gamma correction..

Red = (177/255)^2.2 = 0.694
Green = (216/255)^2.2 = 0.847
Blue = (219/255)^2.2 = 0.859
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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 ICC 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 right color to choose?
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the COLOR of the wall?

the reflectance of the wall

reflectance R: ??%
reflectance G: ??%
reflectance B: ??%
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color measurement example

practical example
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practical example

practical example
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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

specular reflectivity
& 

energy conservation
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the sum of all components 
never equals more than 100%
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diffuse vs reflection weighting

BRDF
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The bidirectional reflectance 
distribution function (BRDF) is a four-
dimensional function that defines how light 
is reflected at an opaque surface

typical brdf curve
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inverted brdf curve

glossiness (softness)
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anisotropy (directionality)

mapped anisotropy
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a closer look on brdf curve

a closer look on glossiness amount
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estimating BRDFs

HDR
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0.32
0.18

0.18/0.32 = 0.60

25 0.4

0.4/25 = 0.016
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0.60

0.016

glass
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a closer look on glass 

bring materials to life
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Diffuse  Color

if they don’t have 
defects, wood floors 

look like plastic

wood floors have 
scratches and defects.

not perfectly flat, 
disjointed reflections
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Diffuse  Color + Bump

diffuse map as bump 
is not better…

Diffuse  Color

Reflection Level  Modulation

Glossiness Level  
Modulation

Bump (distinct roll 
angle per plank)

one map per 
function is 

much better
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Diffuse  Color
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a closer look…
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other types of variations…

break out reflections
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breaking up 
patterns across

panels



29 November 2012

41

allegorithmic

substances

source image
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Tileable
spiral map!

micro details
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4252 x 8622 
pixels

high texture resolution will enhance details

4252 x 8622 
pixels
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credit: http://blog.irayrender.com/

micro details
add realism

noise as
bump

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

hdr image of a lamp reflector



29 November 2012

46



29 November 2012

47

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


