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We propose a probabilistic occlusion-aware ex-
tension to 3D Morphable Face Models [1, 2] for
face image analysis based on the Analysis-by-
Synthesis setup. In natural images, parts of the
face are often occluded by a variety of objects.
Such occlusions are a challenge for face model
adaptation. We propose to segment the image
into face and non-face regions and model them
separately. The segmentation and the face model
parameters are not known in advance and have to
be adapted to the target image. A good segmen-
tation is necessary to obtain a good face model
fit and vice-versa. Therefore, face model adapta-
tion and segmentation are solved together using
an EM-like procedure. We use a stochastic sam-
pling strategy based on the Metropolis-Hastings
algorithm for face model parameter adaptation
[3] and a modified Chan-Vese segmentation for
face region segmentation. Previous robust meth-
ods are limited to homogeneous, controlled illu-

mination settings and tend to fail for important
regions such as the eyes or mouth. We propose a
RANSAC-based robust illumination estimation
technique to handle complex illumination con-
ditions. We do not use any manual annotation
and the algorithm is not optimised to any spe-
cific kind of occlusion or database. We evaluate
our method on a controlled and an “in the wild”
database.
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Figure 1: Algorithm overview: First we perform a RANSAC-like robust illumination estimation for
initialisation of the segmentation label z and the illumination setting. Then our face model and the
segmentation are simultaneously adapted to the target image Ĩ. The result is a set of face model
parameters θ and a segmentation into face and non-face regions. The presented target image is from
the AR face database [4].


