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Abstract
for acceptable regular manipulations such as lossy compression. In this paper, a semi-fragile audio watermarking algorithm

Semi-fragile watermarking methods aim at detecting unacceptable malicious manipulations, while allowing

for copyright protection and content authentication is proposed. The features of the proposed algorithm are as follows:
1) The original audio signal can be adaptively divided, and the watermark depth can be intelligently adjusted according
to human auditory masking and local audio character; 2) The copyright protection and content authentication for digital
audio can be utilized simultaneously. Experimental results show that our semi-fragile audio watermarking scheme is not
only inaudible and robust against various common images processing, but also fragile to malicious modification. Especially,

it can detect effectively the tampered regions.
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Fig.1 The principle of watermark embedding
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Fig.2 Audio segment tamper detection
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Fig.3 Tamper region locating of the tampered digital
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Table 2 The watermark detection results for various attacks
ik VA7 e Lk (PSNR) A AHR FREL (NC)
oy
SCHR [6] ik VSRR ik [6] ik AR
PNYGH 51.4854 50.6497 1.0000 1.0000
TR 30.4207 30.4134 0.8356 0.9190
Eiglk 45.3476 45.2952 0.9726 0.9991
JSL 45.6669 44.7293 0.9186 0.9991
MP3-64 kb 50.3612 49.6058 0.3707 0.9944
MP3-56 kb 49.523 48.9140 0.3726 0.9872
%I E 36.6745 36.6447 0.3771 1.0000
£ 3 B KEIRICS B Ak Pae
Table 3 The watermark detection results for complex attacks
P+ Frg+ Fr+ g+

B+
—=

MP3-64kb

A IKEp

Q K%

- . . . .

% NC 0.8469 0.8466 0.8444 0.8481 0.8492 0.8471
PSNR 30.705 27.6016 30.5945 30.5807 30.7803 30.7932 30.1195




940 H | 1k

33 %

F {4

*4 ARNESRHSCEN SR

Table 4  The results of content authentication and tampered region locating
7K B A BT R I Bt
, o o BLd+ B+
A It THORFE  MP3-56kb Bl . H

S
(L%

num

MP3-56 kb

12 12 12

total

0.1875 0.1875 0.1875
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