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Spectral Correspondence for Point Pattern Matching Combined with
Analysis of Geometric Consistency
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Abstract To match point-sets reliably, an algorithm for point pattern matching based on spectral graph theory and
the analysis of geometric consistency is presented. The cost of spectral correspondences between the matched point-
sets is obtained by means of eigenvectors of Laplacian matrix. An object function with hybrid form is defined by
incorporating geometric consistency represented by neighborhood relationship. The given object function is solved by

utilizing iterative relaxation method. Comparative experiments applied to synthetic data and real-world images

demonstrate the proposed method possesses better precision and time performance.
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Table 1 Summary of matching results from four compared algorithms

Images 0 5 10 15 20 25 30 35
Correct number - 60 60 58 58 57 60 56
Our approach

Correct rate /% — 100 100 97 97 95 100 93
. Correct number — 60 60 57 57 56 56 50
’ Correct rate /% — 100 100 95 95 93 93 83
Correct number — 56 49 40 42 31 26 27

Wang
Correct rate /% — 93 82 67 70 52 43 45
Correct number — 60 60 54 57 53 52 50

Xuan
Correct rate /% — 100 100 90 95 88 87 83
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Table 2 Average running time of four compared algorithms

Algorithm Running time /s
Our approach 3.2
Wang 0.1
LH 396. 4
Xuan 0.2
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Fig. 3 Correct-rate variation curves of our approach

with iteration number increasing
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