Evaluating the Change in Fingerprint Directional Patterns
under Variation of Rotation and Number of Regions
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Abstract

Directional Patterns, which are formed by grouping regions of orientation fields falling
within a specific range, vary under rotation and the number of regions. For fingerprint
classification schemes, this can result in missclassification due to inconsistency of patterns.
Knowning the optimal angle by which to rotate the image and the optimal number of
orientation regions to divide it into can be beneficial in analysing specific propertises of a
class. Futhermore, the number of regions directly imapcts singular point detection, therefore
using the optimal number of regions prevents multiple false SPs. However, no previous work
justifies the use of a specific number of regions to determine which condition provides the
best representation of the fingerprint that is less prone to noise and minimizes inter-class
variability issues with fewer possible patterns for each class. This can serve as a baseline for
future works using Directional Patterns. The experiment was test on the FVC 2002 DB1a. It
was found that using a small number of regionsproduces the most accurate Singular Point
detection. In addition, aligning the Singular Points of a fingerprint containg a loop and delta,
highlights the essential properties of a class better, with fewer layouts of each class.
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