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Automatic biometrics, which uses an individual’s physiological or behavioural
characteristics to recognise a person automatically, is becoming the foundation of reliable
identification and personal verification solutions for various applications. This special
section includes one paper on fingerprint recognition, one on face tracking and two on
face recognition, representing some of the state-of-art development in these research
areas.
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In the first paper, the authors present a new approach for fingerprint liveness
detection. In the proposed approach, fingerprint features are first captured with a
combination of the Gabor filter and grey level co-occurrence probability algorithm.
The dimensionality of the feature vectors is then reduced by a principal component
analysis (PCA) algorithm. A number of classifiers are applied to the reduced feature
vectors and further fused with the ‘Max rule’. Experimental studies confirm the
superiority of the proposed approach against the existing methods.
In the second paper, a new face search and tracking algorithm is presented, in which
particle swarm optimisation (PSO), a swarm-intelligence based method, is employed.
Particles, representing potential solutions for the problem undertaken in a high
dimension, are driven by PSO rules to search for better solutions. The face, represented
by a multi-feature model, is tracked when the particles reach convergence. Experimental
results demonstrate the efficiency and robustness of the proposed face tracking algorithm
under dynamic environments with real-time performance.
The last two papers in this special section focus on face recognition. In the third
paper, the Pyramidal Gabor Eigenface (PGE) algorithm is proposed. Gabor facial features
are first extracted using a set of 1D filters. The dimensionality of the feature vectors is
then reduced by the Eigenface (a variation of the PCA) algorithm. The last paper presents
a method for effectively extracting face features in the frequency domain. Face images
are first mapped to the DCT domain, and variations of PCA operators are then applied to
the top-left quadrant of the resulting DCT images to extract facial features. Experimental
results given in both papers show that the new methods are superior in terms of
computational complexity and recognition rate, in comparison with their respective
conventional counterparts.

