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Abstract:

components decomposed from EMD were selected to embed watermark by the proposed algorithm and the watermarked components

An audio watermarking algorithm based on EMD( Empirical Mode Decomposition) was proposed. Residual signal

are proved to be still residual signal components, which provides the theoretical basis for the watermark embedding and extraction.
The optimal audio watermark embedding strength in EMD was solved by particle swarm optimization algorithm. The robustness and
imperceptibility of watermarking can be satisfied according to this embedding strength. The simulation results show that using the

optimal embedding strength to embed watermark can guarantee the imperceptibility and robustness of the watermark in most attack

conditions.
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& PSNR il AOW {HARE /N . BB T Sk, A SCH 7 TEAE K
LRI 25 AT BB TR] At A e b A K ED A AS AT JER A
PERI A

F2 AMEH ST BT MR b

Wi PSNR(dB) AOW  IihiZé%  PSNR(dB) AOW
addbrumm_10100  7.564  0.512  fft_invert 29.529 0.021
addnoise _ 900 56.756  0.601 flippsample  64.350 0.958
compressor 66.813  0.982 Ishzero 66.814 0.982
cutsamples 36.094 0.509  normalize 27.848 0.981
dynnoise 65.676  0.968 rc_highpass  55.547 0.747
echo 50.182 0.786 rc_lowpass  66.598 0.978
exchange 65.131  0.951 smooth 66.835 0.961
extrastereo _ 70 66.812  0.982 statl 66.444  0.967
fft _ hlpass 56.468 0.705  zeroremove 36.677 0.505

4.5 JKENIERELLER

XA S50 At A K B B 5545 5 1% PSNR 7K B
R E R 28 AOW DL K 7F 128Kb/s . 64Kb/s 1) MP3 JE 45
T ARSI A R A LA T LA T AR SR ENRE S
SCHKL 7,13 1A /K ERSA 2 ik e, AT ) — B 4 (5 5
YERZK BN i A B AR, He 3 i A K B 19 & 30U 5 1
IREAA R PSNR R B0 BCAS I e e 23 0, LA B A
ERNEE 3 PR

F3 OKEMERELLE

Bk PSNR(dB)  AOW  MP3(128Kb/s)  Mp3(64Kb/s)
ES NG 66.81 0.983 0.979 0.960
SCHk(7] 66.03 0.870 0.854 0.832
CHk[12] 66.21 0.717 0.690 0.674

T A SCRT R AL 256 25 TR /K B 1 AS ] D 1 i fie
otk gk 3 s, RAASCHEILITEAS ), PSNR {4
66.81dB i} , AOW {HAEIAF 0.983, F AT b %5 SCiik [7,13]
BT I R L AT B AR B AR A4S A A
JKENJE ) PSNR (A% 66dB 2247, il LAE 2, £ 1L 5 B
T, T B 7K BRI Aff 2R AR AR T A SCAR B 45 2R O
HAE 128Kb/s Fll 64Kb/s [f) MP3 [E45 K, A SCHY 7 e 46
DPERE A . SCHk [ 7] 35T EMD 23 , B K Btk ATEAR
A5 IMF 435 (AR I, SR R 1 = BB IR , Toik i
PRI ATKED G B8 W45 5 54T EMD 43-fif , K ER{E BAK
SRAEARAT IMF 4348 b, I HA 3 B0 2% fE K BN ARl
DL BRI AR [R] PSNR A5 44T, A 0 o i 841K T A S0
25 SCHR [ 12175 58 T K B R AT LA A ERH: P K K Ep
HRATE DWT 38, SEE0 45 AL £ W] T, 36 T EMD 45 1)
A DT A AL G )72, oA A PERE

5 HFRIE

ARSCAR T —FPIE T EMD W5 50K BN ik
TUARE 570 A K BN AL L, IFIE] TR AK
ENJG Y re (o) " BRI IUARAT 520 8, AT A 7K BT A

FEMFRAE T RIS LA . A SCH T 6% 18T K B
PEFIAS RTINS g H () IR 96 J2 3 1 1> 25K 1 e 1
RS 7 EL SR 25 R R W, 44 N 8 152 4% A K B
FESKEN I & U5 5 52 3R 2 UGl T 1S L T
REAS DRAIEZK B[ A gk A T80, JF HAS SOy 5%
AR LRk, BAT A PR RE. 72 — 22 i) TAE
H, FRAT TR BE KBRS 1 [ 2
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