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A fingerprint minutiae matching algorithm based
on chaotic bee colony optimization

SHI Junpeng', WU Yiquan'’
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2. Jiangsu Key Laboratory of Image and Video Understanding for Social Safety, Nanjing University of Science and Technology, Nanjing
210094, China)

Abstract ; In order to further improve the operational speed and the recognition efficiency of fingerprint matching al-
gorithms, a fingerprint matching algorithm based on chaotic bee colony activity and a variable boundary box was
proposed. Firstly, by combining the advantages of artificial bee colony optimization including fast convergence
times, fewer control parameters, and the lack of local optima, with the features of a chaos strategy including its
random-like property and ergodicity, the chaotic bee colony activity was introduced into point pattern matching for
fingerprint images. A corresponding fitness function incorporating both matching accuracy and operational time was
then designed. The corresponding fitness function was then used to estimate the geometric transformation parameters
for fingerprint rough matching. Finally, a variable boundary box can be used for fine matching, because it avoids
any influences relating to local deformation of the fingerprint images. A large number of experimental results show
that, compared with two alternative fingerprint matching algorithms ( based on local features and genetic algorithm
optimization, respectively) the proposed algorithm has a shorter operational time and has higher matching accuracy.
Keywords : fingerprint recognition; minutiae matching; swarm intelligence optimization ; artificial bee colony; chaos
strategy ; variable boundary box; fitness function; polar coordinates
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