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Two-Dimensional Object Localization by Coarse-to-Fine Correlation Matching

Figure 4: The model line segments, which are transformed with the optimal pa-
rameter found by the matching algorithm, are overlayed on the scene image. The
algorithm has successfully located the model object in the scene.
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as was calculated by Garrett [2, 5]. From the Gaussian sum approximation, we get
a closed form objective function which can be readily optimized to give a solution
to the line segment matching problem.
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5 Results and Discussion

The line segment matching algorithm described in this paper was tested on scenes
captured by a CCD camera producing 640 x 480 images, which were then processed
by an edge detector. Line segments were extracted using a polygonal approximation
to the edge images. The model line segments were extracted from a scene containing
a canonically positioned model object (Figure 4 left). They were then matched to
that extracted from a scene containing differently positioned and partially occluded
model object (Figure 4 right). The result of matching is shown in Figure 5.

Our approach is based on a scale-space continuation scheme derived from an apph-
cation of Mean Field Theory to the match variables. It provides a means to avoid
trapping by local extrema and is more efficient than stochastic searches such as
simulated annealing. The estimation of location parameters based on continuously
improved “soft correspondences” and scale-space is often more robust than that
based on crisp (but usually inaccurate) correspondences.

The vernier optimization dynamics arises from an application of Mean Field The-
ory to a hierarchical representation of the rotation, which turns the original uncon-
strained optimization problem over rotation # into several constrained optimization
problems over smaller # intervals. Such a transformation results in a Hopfield-style
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