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A New NonmRigid Image Matching Algorithm Usng Thin- Flate Spline

SUN Dong-mei ,QIU Zheng-ding
(Indtitute of Information Science, Northern Jiaotong University , Beijing 100044, China)

Abdtract: A move ,robug dgorithm for solving the non-rigid matching between two images is proposed. This method represents
the image by sstsdf feature points. Due to a ecid characteridic of the thinrplate spline(TPS) —it can deconpose a deformetion into
the dfine and non-&fine conponents. TPSfor mon-rigd satid mapping is chosen. A convex TPS bending energy function describing
the problem i s derived and a one-to-one two-way matching condraint on the match metrix is erforced. By minimizing the above bend ng
energy \we can jointly edimate the TPS mapping parameters and maetch metrix between the two feature point- sstsof the images. We uti-
lize the determinigic anneding which emerged from the gatidica physcsto lve the optimization problem. Embedded within a deter-
minigic anneding framenork ,and by introducing an anneding temperature to control the degree of fuzziness o the match metrix ,the
adgorithm ot only improves the robugness but a < reduces the chances of getting trgpped in locd minima. We conpare our method
with the polyromia quas-exhaugdive exploration (PQEE) agorithm proposed by Michigan University ,and the results show that PQEE
s performance deteriorates much fager with the increase of degreesdf ddformetion ,anmountsdf noi 2 and percentage of outliers. We d ©
oconduct eeriments on matching of hand shapes images and reg dration of anatomicd bran MR images. The experimenta resuits
denondrate the vaidation and robugness o the dgorithm.

Key words: image matching;non-rigd mapping;thin-plate line;determinidic anneding;match meatrix
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