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Task & Motivation

Goal: Decomposing Scene Appearance into Lighting and Material Reflectance

Input image: I, = p - n — albedo (p) and shading (n)

Issue: the lack of real-world radiometric ground truth

Theory: Energy Conservation in Light and Heat Transport
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Light & Heat Transport =

l,=g-p-n,
S=(1-p)-n, Absorbed heat

Albedo / Shading Ordinalities

Heat capacity C . t
onduction

---------------

Convection Radiation

Heat transport

----------------------------------------------------------------------------------------------------

Thermal image formation

---------------------------------------------------------

---------------------------------------------------------

Em|SS|on Reflection

= S =c.1, + ¢, Al, + c3, where ¢4, ¢y, c5 are locally constant and 1, » Al .

Hence, ordinalities preserve when substituting S with I, .

Visible image I,(x;) >1,(x;),S(x;) > S(x;) = n(x) >n(x))
76D > 1,6, S(x) < S() = p(x) > p(x,)
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Method: Visible/Thermal — Albedo/Shading Ordinalities
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Painted Mask Albedo Painted Mask Shading Color Charts Albedo
RGB-Retinex i 25 0.30 e 3.4
IntrinsicDiffusion 37 0.25 2.9
RGB & X 30 0.37 2.8
Intrinsic-v2 27 0.17 2.8
CRefNet 38 0.23 8.8
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