Colour Correction
—Foreground and Background

N Virtual Production

Daniele Siragusano
@FilmLight
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Cdalibration
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AvOoid those Pitfalls:



INstead:

« driving the virtual production display in the native gamut
e calibrating the virtual production display with the production camera
e stream scene-referred image state to the virtual production display



Native gamut

as seen by the virtual production camera
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|~ Working: FilmLight: T-Log / E-Gamut — -



Native gamut

as seen by the virtual production camera

I _~ Working: FilmLight: T-Log / E-Gamut — -
|~ Viewing: Max-r: LG 32 in PQ native Mode filmed with Fuji XT2 —
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—IxX the lignting

Cty, = Object x Light

change lights until
Chg = Cyg

®
POWER
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®
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INTENSI1 v/ SELECTOR

overall minimisation
full-colour match is impractical



Grading to solve the equation

— Cfg

f grading (Cbg )



NOT sO fastl

Modify the RT Engine Scene directly until
Chg = Cig

In theory, the best solution

* [ (& | | Base pass shader with static lighting: 111 instructions
. Lg'-‘%] . '!J Base pass shader with only dynamic lighting: 87 instructions
Vertex shader: 33 instructions
Texture samplers: 7/16

Teause Sange
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"““-*—:“ e o N
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:a#«o\_ /Ww works only for objects rendered in RT
. . / Shader controls can be complex
o T RT Engine native controls can lack intuition
: E'[ Object colours might be modified by post-process

slow if you need to modify many objects
https://docs.unrealengine.com/4.27/en-US/BuildingwWorlds/LevelEditor/Modes/MeshPaintMode/VertexColor/MaterialSetup/Color/




Grading to solve the equation
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Requriements

scene-referred pipeline
physically plausible (additive colour mixture)
fast and constant to execute
applicable both on objects and output
linear light processing
easy to use

= predictable

» fast learning curve

» Operated by none colour experts

How the customer How the project leader How the analyst designed How the programmer What the customer really
explained it understood it it wrote it needed

http://projectcartoon.com/cartoon/867912



Additive Colour Mixture

the additive mixture of two lights produces a light which falls on a straight
line connecting the two lights (in the observer space)

Plot: rg v [overlays » @ Colour 1] %




Additive Colour Mixture

L ens Blur




Additive Colour Mixture

L ens Blur




Additive Colour Mixture

Motion Blur




Additive Colour Mixture

Motion Blur




Additive Colour Mixture
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Additive Colour Mixture

Spil




SOMe Matching experiments




conclusion

Linear Light Gains (aka white balance) for a single colour/object/colour location
Keys, HSV, or scale-based tools distorted the nature of the additive mixture
perceptual tools are not helpful (additive mixture)

3x3 matrix only works for three colours

XGrade type grade looks like a promising solution

sometimes, the correct solution is hot achievable
prelighting and colour-matching foreground and background can be
speeded up dramatically




Thank You
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