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In this paper. we suggest that the new volume of robust audio watermarking method protects form the
MP3 compression attack. mostly used in audio field. Watermarks were inserted at the coefficients
repeatedly from low frequencies to high frequencies after DCT transform in commonly used Cox’s spread
spectrum method. However, our method could be investigated losing frequency when MP3 attacks and
make order by small amount of losing frequency and then insert watermarks rightly through statistical
analysis. In the regult about varicus sound clips, the suggested method have better performances than
Cox’s methed by preserving watermarks and reducing distortions of the original sounds.
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Fig. 1. Watermark embedding using the spread spectrum method.
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Table 2. The similarities resulted by Cox's and proposed methods.
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Table 3. The SNR(DB) results between original MP3 using Cox's
and proposed methods.
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ot 53] B =70 ool BAYE MP3 FHo] ti3)
A $AHE7E 0,404 11 AE 534 Vehde &
4 Qlck, '

E 32 2440 ofigh SNRE vep 2 Sivk 3%
A=l YR SNR ¥]RolAi= B 10dB ol B
ArEl %S Bl ole AR o] MP3 g4l
o]49) Wil ul3] AZAL EAHOE HIIHA &
Ao} A7} 74EQ] o] vjd] AA3A R3-& YEt
itk 713 49)4¥ Pop music QEI} AT e
YEjol)st & MP3 331G B9 B3e Jehiin
e, el & Aolg 2  gEE ¢+ Ut

2 uiol Qg A 24319 Bty 3 HE
mh3k MP3 St 44 MP3E SCH-X6999] PR2E
3t 32 AFE "2, 1Y SoME HEnPd
Z pop music Y R 015 FAR 4 MP3E SCH-
X699¢ e glch, YES 7|E0E A WL
2 ey vde 103S deR EeFe] 4
$, 0, &, 712 FEEY S4E H2EH A 870
F, 290) $& FE= §F FEHY 4% o] §2
g 5 YN,

VHE

2 =R o2 Adzo] AzAE Jstr] H
upges de] dvER Y HE0 P a0
& F9A g2 A2 BHE YEutaE A
3k Cox9) A== AYEY PHS Sl BA)
Adeflon} =uty, MP3 E3olo] T B F2AA O

85, ez T8 9 OfF S A4 MPIE SCH-X699
Fig. 5. Samsung MP3 cellWlar phone, SCH-X693, mounted by the
watermarked wave by proposed method.



&S AR MP3 ¢3 3A0NE 0% AER)
S A

e ere A7t SotRt 2402 0|R0A
A3l of= 2RFT} TL 2AFY HOL £ Fakd
A B2 o A 7T o, HEgddte
o §3k= MP3 U459} 3¢ 705k SMo) A28
TAAE & £ 9o} & x=RoMe olE °I%6P°El
MP3 g&of $ilo] AL Fule ApE FAHCR 3
3] £XE Aot gEnlag AdYst, oi§ 3714
FRE Uiro] NAFAE A3 A3kl &4 73t
A st

ARZAT AR HEul) WS 7129 Coxd WY
of vidf fenta fARE 4139 SNR SHold 2%
FE Ei'}% Yegl, £3) MP3 4= 239 &
Aes vERdE £ 4 9ot olE 2he Hux
288 A9 AHRIUMP3 player, EutY 73 Foll
AGE e FEde 54 2 28 9k 4= <lo], A
Ado Ut $AE Soled F2 S HY Zlo
2 Ryl

a2

2 =52 F4719%00A Agshe Addigta A2
APE A8 $E71ed DAY Ade] Aag,

a2 d

1. 1. Cox, J. Bloom, and M. Miller Digital Watermar-
king, (Academic Pr, 2001).

2. 8. Katzenbeisser and F. Petitcolas Information Hiding
Techniques for Steganography and Digital Water-
marking, (Artech House, 2000).

3. 1. Cox, J. Kilian, T. Leighton, and T. Shamoon.
"Secure Spread Spectrum Watermarking for Multi-
media’, Proceedings of the IEEE ICIP ‘97 (6). 1673~
1687, 1997.

4. W. Bender, D. Gruhl, N. Morimoto and A. Lu,
“Techniques for Data Hiding”, 1BM Systems Journal,
25, 313~336, 1996.

5. John Hedtke MP3 and The Digital Music Revolution
(Electronic Resource), Top Floor Pub., 1999,

6. Russell Shaw Starting with MP3, Prima tech, 2001.

7. FEE. YR, 'Y FuAE 0188 202 YEjok,” 8

IFHAHX|, 22 (4), 269~275, 2003.
8. M. Swanson, B. Zhu, A Tewfik, and L. Boney,

MP3 2l Toil ZokE F: Ak WA OIS3 orI NEDR 497

“Robust Audio Watermarking Using Perceptual Masking,”
Signal Processing, 66 (3), 337-355, May 1998.

9. 1, Cox and M. Miller, “A Review of Watermarking and
The Importance of Perceptual Modeling,” Praceeding
of SPIE, Human Vision & Elactronics Imageing I,
3016, 92-99, 1997.

XX} of2

* A %_l, 2 (Won-Kyo Jeong)

1996, 2 CHPCHER MXBEN EH (F2AL
1998, 2 CHTCIND CiRtEl HLEATHY E (3%
- 4ap

2000. & CRACISR CHEH HPBATD Al $8
2005, 3~¥A ALCRtE HARS
2000. 2.11 $ (F)jel CHEOIA
sRRASE Ul 841, EID(Eof ARl

e 9] 73 ¥ (Kyeong-Hwan Lee)

19941 2% 2S0HAD HREE FY (SHAD
1996U 28 2=cystn Lty RIS} e (S
200044 S ZSchgn C TiXfEED Fol (SULAD
2001 38~ HA f<Tisin Hues zos
#T3MA 2ok WY U Gy % £33 QE[C|C] 22

. -?- £ M (Hong-Chae Woo)

1980Y ZASCHEA JAl=E3e) E(EEAD
19884 Texas A&M CHEtm M7 (2HITHAAD
199111 Texas A&M Ci&n H7(BHBEISAD

} 198011~1985U1 SBnjSARL APH

19994 Georgia Tech. 7)o} AR+
1992V~ 8] cfICHSD HERMNBUS P
H#FTA BOb UERCIIEA, ReTici) AMENE)

s 9] $ % (Yong-Doo Lee)

197501 HIBERLYSITE BASH FU(FBEAD
1982'd gtchetd Chitd MRSl SEMAD
199541 SIREBURR CHY MNBADHSHULD
1982 d~#x) ChPcie YREAIHS 2
19814~19824 (St AR=BERt Be 0T
| 199149~1993Y Univ, of Southern California
' DD

2002A~2003A Uniy, of Alabama DEns
#EA Hob eicie AAS, AFREITE, REPC



