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Abstract

With the increasing use of OTT content, there is a growing demand for copyright protection across
diverse playback environments. In particular, technologies capable of identifying original audio even under
the presence of unstructured noise&#8212;such as white noise or conversational —background
noise&#3212;are gaining importance.

This paper proposes a robust method for extracting and recognizing audio DNA that remains reliable in
such noisy conditions. By leveraging feature extraction based on MEL spectrograms, the proposed system
generates a dual-stage fingerprint structure consisting of coarse and fine features. Recognition performance
was evaluated under various parameter combinations.

Experimental results demonstrate that by optimizing FFT length and feature dimension, the proposed
method achieves high accuracy. The results confirm that the approach can be effectively applied to real-time
content authentication and copyright protection systems in OTT service environments.
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Table 3. Experimental Cases for Combinations of FFT and Fingerprint Parameters

1D FFT Length Hop Length Coarse Dim Fine Dim

TOO {2048, 4096} 332 128 128

T01 4096 {1470, 832} 128 128

T02 4096 332 {64, 128} 128

T03 4096 332 64 {64, 128}
E 4. FFT Zolofl we coarseffine 2€3 &2k v|u (HF T00)

Table 4. Quantitative Comparison of Coarse/Fine Discriminative Power According to FFT Length (T0O0)

FFT Coarse Fine

Size Intra Inter Intra/Inter Intra Inter Intra/Inter
2048 2341 29.10 1.257 21.25 26.50 1.261
4096 22.26 29.13 1.332 19.46 25.64 1.338
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Table 5. Quantitative Comparison of Coarse/Fine Discriminative Power According to Hop Length (TO1)

Hop Coarse Fine
Length Intra Inter Intra/Inter Intra Inter Intra/Inter
832 22.25801 29.13482 1.331695 19.4586 25.63156 1.337812
1470 22.42108 29.13616 1.320801 19.5983 25.6275 1.326934
ujiEo 2 et - TO2
A HAAIZE ZEHlz 14 AL E o]y AE T02E coarse fingerprint®] 9
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Table 6. Comparison of Discriminative Power According to Coarse Feature Dimension (T02)

Dim Coarse
Intra Inter Intra/Inter
64 21.72236 29.7282 1.395886
128 22.25801 29.13482 1.331695

X 7. Fine Feature Dimensiondl| 2 2842 H|W

(A" T03)

Table 7. Comparison of Discriminative Power According to Fine Feature Dimension (T03)

Dim Fine
Intra Inter Intra/Inter
64 19.45858 235.63156 1.337812
128 18.66766 25.77689 1.40604
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Table 8. Optimal Parameter Settings Based on
Experimental Results

FFT Coarse Fine
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