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1 COMPARISON WITH CARROLL ET AL. [2011]

We provide a comparison with the method of Carroll et al. [2011]
based on the input images and results provided in their supplemen-
tary material. The method of Carroll et al. [2011] takes as input the
decomposed intrinsic layers of reflectance and illumination from
a state-of-the-art intrinsic image decomposition method (in this
case, the method of Bousseau et al. [2009]), and further decomposes
them into the global indirect and direct illumination layers. Our
method performs a joint decomposition of the input image into
the reflectance, illumination and global illumination layers through
optimization of a single cost function, without the need for an ex-
ternal intrinsic image decomposition technique. Please note that
the method of Carroll et al. [2011] focuses on intrinsic decompo-
sition of single images in an offline process, and hence is able to
use extensive user interaction in the form of scribbles. Our method
aims to decompose videos at real-time frame rates, which makes it
infeasible to use user scribbles as additional input. Instead, we only
use a limited amount of user interaction through mouse clicks in
the first frame of the video.
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While our technique achieves state-of-the-art quality for global
illumination decomposition in videos, it still has limitations for a
certain type of scene. Since our method relies on user clicks and a
flood-fill algorithm to decompose regions of strong inter-reflections,
it fails when such the reflectance of such a region and bleeds into a
surrounding region of similar color. For example, in Figure 5, the
additional constraint provided by a user click on the under arm
region with strong inter-reflections from the shirt is not sufficient
for our method to disambiguate the reflectance from the global
illumination.
Another limitation of our method can be seen in scenes with

objects of very similar reflectance. For example, in Figure 6, our
method fails to decompose the illumination layer around the head of
the baby due to the proximity of its reflectance to shirt’s reflectance
in chromaticity space. Overall, this leads to an inaccurate global
illumination decomposition. Nonetheless, the reflectance and direct
illumination layers are still plausibly estimated.
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