Figure 7. Scene decomposition results (recovered lighting basis images) for Scene 1.
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Varying the Number of Light Sources To explore how
the number of light sources available in a scene affects the
detection of 3D geometric boundaries, we examined how
performance was affected by selecting more and more re-
stricted sets of input images (choosing subsets of the input
set that had fewer light sources present). The precision-
recall curves for three, four, and five light sources are com-
pared in Figure 11. As expected, the additional information
provided by increasing the number of light sources leads to
improved boundary detection.

5. Conclusions and Future Work

We propose an image-based technique to identify geo-
metric boundaries of an indoor scene with no prior knowl-
edge of the scene geometry or light source positions. We
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Figure 8. Edge detection results on Scene 1 (first row) and Scene 2 (second row): (a) Original image (b) Edges from Canny detector [5] (c)
Probability of edges from gPb [14] (d) 3D geometric boundary response map of our approach.

provide a SBNMF method to factor a set of images un-
der varying lighting into a set of lighting basis images.
These basis images provide a natural scene representation
and enable follow-up scene editing tasks such as relighting,
as well as elimination of shadow edges. Our algorithms
successfully factorize the scene, yielding boundary detec-
tion results that outperform state-of-the-art contour detec-
tion methods. In the future, we plan to extend our factor-
ization method by considering continuous sources of illu-
mination such as sunlight and skylight in addition to binary
sources. In addition, boundaries inferred by our algorithm
will benefit subsequent analysis such as image segmenta-
tion, object recognition, and inference of scene layout.






