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Fingerprint Image Quality Estimation Method Applied to Embedded Devices
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Abstract: The existing fingerprint image quality estimation algorithm has high computational complexity. The
computing resources of embedded devices are limited, and fingerprint image quality estimation algorithm with high
computational complexity is difficult to apply on these devices. In order to solve this problem,a method of fingerprint
image quality estimation method applied to embedded devices is proposed. First,the method estimates the gradient
field, the direction field and the frequency field,and the relationship among the fingerprint image quality, gradient,
direction and frequency is obtained by analyzing the high—quality fingerprint image and texture image. This relation—
ship is used to measure the accuracy of the estimated gradient, direction and frequency,and then it is made as the
fingerprint image quality index to characterize the quality of fingerprint image. The experimental results show that
the method can accurately generate the fingerprint image quality index. The method can distinguish the good and bad
regions of the fingerprint image very well. Under the premise of ensuring the performance of the fingerprint authenti—
cation system,the computational complexity of the fingerprint quality estimation algorithm is significantly reduced.
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Fig.4 Fingerprint quality index and segmentation
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Tab.1 Separability of different quality checking algorithm

Rk DB I DB II DB I
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Fig.5 ROC curves of different fingerprint image libraries
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Tab.2 Algorithm calculation time comparison
R Fif [0 52 A= GTX 960 GPU/ms TDA3MA/ms Cortex—A9/ms Cortex—M4/ms FPGA/ms
DNN/ O(XNiniCLC) 1135.53 4 855.68 35 509.27 — 474.28
MP-CCP® O(6N*n* + Nlog,n) 74.86 336.47 2 257.49 12 889.73 31.36
MDT"! O(6N*n* + 16N*logmn) 83.75 474.01 3 027.61 17 605.52 44.39
FR-TIQA!"I O(N*n* + Nn) 5.49 24.81 211.03 1176.57 1.18
AR O(NM* + \;_/*N ) 8.52 34.82 309.65 1 554.63 2.74
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