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1. Introduction
Finding correspondences between point sets is a classical problem in computer vision and pattern recognition. It tackles more general cases, like boundary points, inner structure points, 3D sets of points, etc. And there are various methods introduced into this field in order to solve the problem. For the research of what we are doing at present, we introduce particle filter to finding correspondences between points set.

Particle Filters are a framework to optimize a target function using multiple hypotheses. Each particle represents a single hypothesis

2. Methodology
Given sets of points, we want to find correspondences between the points. Here we use shape context [1] as descriptor. Initially, we set the correspondence probabilities from one point to the other based on shape context. Then, we introduce particle filter to find the correspondences. In our problem, a single particle is a set of order preserving correspondences. Its weight is the sum of the correspondence probabilities.

Suppose we have N particles. Each particle has a ‘weight’. There are 2 steps:

1) Update: according to the additional information, update each particle and compute its new weight.

2) Selection: pick N particles based on their weights. ‘Better’ ones have a higher chance to survive.

In general, once the initial correspondences between points are set, we use particle filter method, in order to obtain the globally better correspondences. From the perceptually thinking, when one correspondence between two points are established, those points which are close to them have higher chances to be corresponded in the next step, and far away ones we do not take them into consideration (which mean it will stay the same as before and the probability does not change in the update step). Here how we define ‘close’ or ‘far away’ can be specified for different problems already mentioned in part 1. For example, for sets of points, we take Euclidean distance; for shape contour points, we take boundary distance. 

When all points’ correspondences are establish, we are done with our job.

3. Expected results
Find the near-to-optimal correspondences between points of sets.
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