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Abstract

Digital audio watermarking aims to embed information into audio and accurately extract it from the watermarked
audio. Traditional methods rely on algorithms designed based on expert experience to embed watermarks into the time
domain or transform domain of signals. With the development of deep neural networks, neural audio watermarking
based on deep learning has emerged. Compared with traditional algorithms, neural audio watermarking achieves better
robustness by considering various attacks during training. However, current neural audio watermarking methods suffer
from low capacity and poor imperceptibility. Furthermore, the issue of watermark locating, which is extremely
important and even more pronounced in neural audio watermarking, has not been adequately studied. In this paper, we
design a dual-embedding watermarking model based on an invertible neural network for efficient localization. We also

consider the impact of the attack layer on the invertible neural network in robustness training, improving the model to
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enhance both its reasonableness and stability. Experiments show that the proposed model can withstand various attacks

with higher capacity and more efficient locating ability compared with existing methods.
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SCEUAR BN, DARASHE A 7K B Y 22
B, ANl S AR R K ED T

4 L£FiE

RS T — Fh o 2 UK AR A
AR T B B B INN 231 i A\
BEAERIACEIE B o AR Bh &8 ik B2 7
OBk, BN S I I S T (] I 2 BUE o
AR SRR, gk 7 e iz id
o 340, N T RIS RIS FR

ik SNR/dB f ACC B2, B AT RO T i 22
M 525 99.4% ), [ R T AT R 4 A, Sl
Mz 027 o8 1% RFEMT, AR H IR Y B R T
ASTEU610) 541 99.44% RS | R PR G R R U T
+®/S5 HEISEHPNEEMELER
Tk GN (35dB) LF (5000 Hz) CP (64 000 bit/s) QZ (29) RD (0.1%) RS (200%) AM (90%) TS (90%)
M1 98.25% 98.18% 98.79% 98.73% 98.9% 98.46% 99.28% 98.58%
M2 98.14% 97.79% 98.55% 96.07% 98.24% 98.39% 97.62% 96.57%
et k(46+10) 98.72% 98.12% 99% 98.61% 98.84% 98.87% 99.42% 98.66%
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