
Figure 1: Example results of our new simultaneous object class recognition and segmentation

algorithm. Up to 21 object classes (color-coded in the key) are recognized, and the corresponding object
instances segmented in the images. For clarity, textual labels have been superimposed on the resulting
segmentations. Note, for instance, how the airplane has been correctly recognized and separated from the
building, the sky, and the grass lawn. In these experiments only one single learned multi-class model has
been used to segment all the test images. Further results from this system are given in Figure 18.

mination, and to be robust to occlusion. Our focus
is not only the accuracy of segmentation and recog-
nition, but also the e�ciency of the algorithm, which
becomes particularly important when dealing with
large image collections or video sequences.

At a local level, the appearance of an image patch
leads to ambiguities in its class label. For example,
a window could be part of a car, a building or an
airplane. To overcome these ambiguities, it is nec-
essary to incorporate longer range information such
as the spatial layout of an object and also contextual
information from the surrounding image. To achieve
this, we construct a discriminative model for labeling
images which exploits all three types of information:
textural appearance, layout, and context. Our tech-
nique can model very long-range contextual relation-
ships extending over half the size of the image.

Additionally, our technique overcomes several

problems typically associated with object recogni-
tion techniques that rely on sparse features (such as
[33, 36]). These problems are mainly related to tex-
tureless or very highly textured image regions. Fig-
ure 2 shows some examples of images with which
those techniques would very likely struggle. In con-
trast, our technique based on dense features is ca-
pable of coping with both textured and untextured
objects, and with multiple objects which inter- or self-
occlude, while retaining high e�ciency.

The main contributions in this paper are three-
fold. The most significant is a novel type of feature,
which we call the texture-layout filter. These features
record patterns of textons, and exploit the textural
appearance of the object, its layout, and its textu-
ral context. Our second contribution is a new dis-
criminative model that combines texture-layout fil-
ters with lower-level image features, in order to pro-
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