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is based upon a single image of an unstructured environment. For each small homogeneous patch in
the image, a Markov Random Field (MRF) is used to infer a set of ‘parameters’ that contain both the
3D location and 3D orientation of the patch. The space is assumed being made up of many tiny planes,
and each plane corresponds with a super-pixel. For each super-pixel in the image, a series of charac-
teristic vectors such as color and texture are calculated. The relations between different planar param-
eters, as well as between super-pixel vectors and planar parameters are probed by using the MRF
model. The MRF is trained via supervised learning. The scene is reconstructed based on the planar
parameters. This algorithm does not require explicit assumptions about the structure of the scene, and
compared with previous methods it enable us to gain more detailed information about the 3D struc-

ture. Using this approach, we have conducted checking computations for 200 pictures, among which

60% have been correctly 3D reconstructed.
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Fig. 2 The feature vector for a superpixel
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Tab.1 Comparison of 3D reconstruction methods by monocular vision
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