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A Method for Hiding Watermark with QMF

Sakiko YASUTA Fiji OKAMOTO Toru ABE
Japan Advanced Institute of Science and Technology

In recent years, the progress of Internet and digital AV equipment makes copying of digital contents
easy. From this reason, copyright troubles have become a subject of discussion. In order to protect
the copyright of digital contents, watermark techniques that hide the copyright informatior into
an image are researched. Especially the method that hides watermark into the frequency domain
of an image has the high security, because it is difficult to remove the copyright information from
the watermarked image. In this method, a trade-off between the security and the quality of the
image comes into problem. In this article, we propose a novel method for hiding watermark with
QMF, and evaluate the security and the quality of the proposed method.
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-0.001268303 || 10 | 0.014568440 | 18 | -0.099802430 || 26 | -0.009458318
0.004234195 || 11 | 0.052947450 || 19 | -0.039348780 || 27 | 0.001414246
0.001414246 || 12 | -0.039348780 || 20 | 0.052947450 || 28 | 0.004234195
-0.009458318 || 13 | -0.099802430 || 21 | 0.014568440 || 29 | -0.001268303
-0.000130386 || 14 | 0.128557900 || 22 | -0.031238620 || 30 | -0.001403793
0.017981450 {| 15 | 0.466405300 || 23 | -0.004187483 | 31 | 0.000691058

N W N = O

® 1: 32tap QMF O 4 Y7V A eE



B %M 2561, RN TEFH SN S PSNR(Peak Signal-to-Noise Ratio) % FFffif & L CH
Wiz,

PSNR = 20 log,, (Io / \/E) [dB] @)
ZIT, LiZBEEOEL VIFLEELNLVOEY, SIEREGEFEEREOTY 2 fRBELTET.

3.1 FEBR1: QMF (L&) SRBRIEISED ISR EIEDIAA RS

JRE§% QMF 2 X WREERIS & SRS o8I L, SEKTE (LH, HL, HH) Io&5 LIER
FEOAODERY TR o7, ZOFHRL, FROBEAEFHBEZEIRLAY, EIRILIEICLIDED
LM% RELTOLHEDHILIH T W EV ki), REEIBEVEWIREHH S,

BREBERBIED LIERIRORAALEE R 3() 1RT. 7, BEETRIOES LEREED
RATIEE, BREHBYRETLILIZI->T, EPLEREHRTLIEHNTESL. H3() 005
B e B Lig UIERZ HIRR L 2B % X 3(b) WWRT.

JEL i % (a) PSNR=61.44 [dB] (b) PSNR=35.42 [dB]

K 3: QMF I & 1) SR FRICED LIFREBEORAA LHIR () &, WARTERZRE LCHER (b).

3.2 FER2: QMF IZ& V) hREEEEIOED LIEHREIEDRAALES

B E{%% QMF 2 X RS FRE MEARTRIC S L, & 5REBFS (LL) 2RI ElT
3. B NREEIRA ORI (LLLE, LLHL, LLHHE: FREEEREIERZ £127 5) &
LIS EBOAOERZ T2 o7, PREEFRICED LIERLIEOADEE, ThERDBRDIH
BRI LB L), BREBERR DT HLEROLSE LD, EEHEIENEERS.
FAEGEER LIHEICLEDS LERCBRE SN2V EVIFIGLH 5.

RREEAIRICED LIFREEDAALERER 4(a) 12RT. T, E»LERERET L7001,
 OHRBETISE TORS (PRERFR S BEARTIR) HELCER YR 4() 1R

EER 1 OB EHAT, PEEHSICED LEREEDATI LIZL ), BEOKIIKEL( RS
T &H PSNR DD 5 b 50 5. Lo LiEd LIEBROBRED DI, PHEFRE THIRR L ERIIR
HEICOEANICEEI BN D, HBEARETHL. SO ERERTL L, BRIGES LERERES
Nhwvicols, EEEMGE? LIEREEBRLCIZSPRVWENZ S,



518} {52 (a) PSNR=55.41 [dB] (b) PSNR=29.70 [dB|

4 QMF 12 X Y RIS B LB A IR0 RAAZEE (a) &, R - AR Rk LAE(g
(b).

3.3 EE3: vr—TJLyNTHREBOVEESEIZEToLBE

EE1, 2%, vx—7 Ly MERZAVEEESE LEL LIERIEDAUIEREL O, BEOS
(CLDEEDORE R 1T o7, B, ED LIERLIBOAAZTERN R bit Bu, £ 1, 2 G LK
Thb., EBRERLREIIRT.

COER LY, QMF ZAWEIESEI ZTOED LEREIBORALZHED, 7x—7 Ly N ERTH
WTHED LIBRFEDAL LN S, b ThTRSLPFEENHILII L RN EP5h o7

JER T {5 (a) PSNR=61.42 [dB] (b) PSNR=55.40 [dB]

5w z—7 Ly NI & D ES LIRS BRI R0 AA ZEE (a) &, PREERICEDA
ATEESR (b).

3.4 #EE

DEDERBER Y, EEORLEMEZ, L HERICHEVED LIEROBOALELER T H00
W24, EETo L YRR ORSICEREFEBRLAFRVWE W B, T, WEHSENIEL, QMF
2RAVIIEEY Haar HEY 2 —7 Ly P #AWEATIE, QMF 2 W AAPEEDOHEF LR
Lot

— AR B BRI R AV BB BV T, £R0RHRTAEROBEYEZLTIC, BRETED
AOHE, B UEBROBRBRO LIZL 8L, BOAAEOEEICELT N L—F X I7HFFETH L)
FELH LI EHRHLNT WS, ZOFEOLPTOTILRERTIIH 2%, BENHILEFHZ ORI
ZEid, BICEEROIEE BB S Th ARSI ERIEORAAZHF BV THEED
SbriBzoN2 L3, BWEETHL LWV B,



4 Tk

HBIIHENETFES LEERTA-01013, EEOEBEERICES LERLED AL Z EPEFR)
Thb. LPLEOBE, EEBLEEEDI L —-FF 72 MEE L 5T 5,

FETIE, EERICE» UBREIBORAALZEE, BLUHORAALES LIERENIRLSGED
BESLOFMERE T, 2RSS LD QMF % AV THER 2 #85 LAREDR K
BHBICED LIEREFEOALFEOASR IOV TR 21T o 72,

EH UIFROEBDALCE L7 B, g o, ERICLoTR2oTHEEZH
NB. KA REifE~NED LERIROAUR, RELHE, B IMTICRET 2004 %OREL L
TH#EFLNS,

A

AL D B IH BB XAV SRR FDOFAFHBIZICRH LT

SE A

1] &1 BB [BETE,L] BN F AT 1 TR EFH, BRZVZ PTO=7 X, vol.683, pp.99-123
(1997).

[2] B #—, B BRAT, B F—, Y7Ly VERTAVWLCETED LB OREN LB
2B 5 ERIEE, SCIS’97-26D (1997).

(3] AT ZIR, A BF#E, v=—7 Ly b EREFR LB REC O DFLFTEL, SCIS'96-9C
(1996).

(4] T AT, B #—, B E—, ERERECLDOY -7 Ly VEREAVICETEN LY
RO, HULFe, vol.38, no.12, pp.2640-2647 (1997).

[5] 3.W.Woods and S.D.O’Neil, Subband Coding of Images, IEEE Transactions on Acoustics, Speech,
and Signal Processing, vol.ASSP-34, no.5, pp.1278-1288 (1986).



