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The aim of this study is to present a novel exploration for obtaining an enhanced version
of the MFCC algorithm to capitalize on its superior quality in sound analysis and
voiceprint extraction. The objective is to overcome challenges in using the MFCC
algorithm in real-world and highly noisy environments, where speech is susceptible to
noise and interference in natural settings. This, in turn, diminishes the performance of the
MFCC-based system in real-world applications.

The proposed study successfully identifies speakers in noisy conditions by leveraging the
leading features of MFCC in sound analysis, addressing the challenge of noise variation.
The study involves the application of various mathematical equations in the process of
voiceprint extraction, comparison between them, and obtaining the optimal equation for
extracting voiceprints in high-noise environments. The study applies to directly recorded
sounds from the environment, without relying on pre-existing databases.

ABSTRACT

Test results indicate the speaker discrimination rates among users (10, 20, 30, 40, 50, 60,
70, 80, 90, 100). Using the traditional MFCC algorithm with the logarithmic function, the
discrimination rates were (73.5%, 72.63%, 71.33%, 70.625%, 68.3%, 68.66%, 68.78%,
68.75%, 68.22%, 67.65%), respectively. With the improvement of MFCC and the
application of square root, discrimination rates improved, yielding the following
enhanced results (94.5%, 95%, 95.3%, 94%, 92.4%, 91.16%, 91.14%, 90.93%, 90.55%,
89.85%). Applying the cubic root equation for the same users resulted in the following
order (88.5%, 88.94%, 89.66%, 85%, 84.2%, 84.41%, 84.57%, 84%, 83.94%, 83.17%).
The discrimination rate with the square root from the fourth position was (83%, 83.15%,
83.83%, 81.87%, 80.30%, 80.58%, 80.35%, 79.68%, 79.33%, 78.48%). Consequently,
voice discrimination rates were improved.
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