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A Study on the Development of Embedded Serial Multi-modal
Biometrics Recognition System
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Abstract

The recent fingerprint recognition system has unstable factors, such as copy of fingerprint patterns and hacking of
fingerprint feature point, which may cause significant system error. Thus, in this research, we used the fingerprint as
the main recognition device and then implemented the multi-biometric recognition system in serial using the speech
recognition which has been widely used recently. As a muilti-biometric recognition system, once the speech is
successfully recognized, the fingerprint recognition process is run. In addition, speaker-dependent DTW(Dynamic Time
Warping) algorithm is used among existing speech recognition algorithms (VQ, DTW, HMM, NN) for effective
real-time process while KSOM (Kohonen Self-Organizing feature Map) algorithm, which is the artificial intelligence
method, is applied for the fingerprint recognition system because of its calculation amount.

The experiment of multi-biometric recognition system implemented in this research showed 2 to 7% lower FRR (False
Rejection Ratio) than single recognition systems using each fingerprints or voice, but zero FAR (False Acceptance
Ratio), which is the most important factor in the recognition system. Moreover, there is almost no difference in the
recognition time(average 1.5 seconds) comparing with other existing single biometric recognition systems; therefore, it
is proved that the multi-biometric recognition system implemented is more efficient security system than single
recognition systems based on various experiments.
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Figure 2.1 Overall system configuration
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Figure 2.2 Block diagram of training mode of overall
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Figure 2.4 Block diagram of recognition mode of overall
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Figure 3.1 Speech database used for speaker verification
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