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Stereo Matching with Direct Surface Orientation Recovery

HirosHI HATTORIt

We propose a new stereo matching algorithm which computes the depth and surface ori-
entation simultaneously. While area-based stereo matching is an essential technique in the
recovery of the dense 3D shape, conventionally it uses square windows based on the implicit
assumption that intensity patterns surrounding corresponding points have no deformations
between images from different views. In practice, however, the local surface orientations de-
form the intensity patterns and such deformations often give rise to poor estimation of the 3D
shape. To solve this problem, we formulate a new algorithm that allows a matching window
to locally deform according to the surface orientation, which we propose to compute directly
from intensity gradients within the window. Through experiments we demonstrate that our
algorithm indeed realizes more precise recovery of the 3D shape than do conventional ones
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while being applicable to various images.
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Fig.1 The conventional method is based on the implicit
assumption that the 3D surface is locally fronto-
parallel (left). In practice, however, any 3D surface

has arbitrary surface orientations (right).
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Fig.2 Deformation between matching areas.
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Fig.5 The stereo matching using three images.
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