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Houlme 9y ANTE YEnpslE %A3) eluvla W Z(quantisation index modulation) W H AX|o] #E
RozA, Aoldt ¢atslr] FXi(quantiser curves)©] 7] J™ A& E YAFsE d AFEEH U
I B

71719) gx" 2 A% AERFH A, e F32 ZF e A (embedding) B A|A wHAl] &) A
SRS

devtel ez AENPS 98 AT AIPA Fo s Qe HrH: FAs Aux wx
(quantisation index modulation)@} &9 Ao =ZA, dE E9], B. Chen, G.W. Wornell, "Quantization
Index Modulation: A Class of Provably Good Methods for Digital Watermarking and Information Embedding"
(IEEE Transaction on Information Theory, vol.47(4), pp.1423-1443, May 2001), =% J.J. Eggers, J.K.
Su, B. Girod, "A Blind Watermarking Scheme Based on Structured Codebooks", Proc.(the IEE Colloquium on
Secure Images and Image Authentication, pp. 1-6, 10 April 2000, London, GB)Z Z+Z3lc},

QIMO.Z, vl =2 HolH #HoEE g4 4 i, HAEvta $419 &F(capacity)o] tiZl e 2]
Ao B4 Sy ol

B. Chen % G.W. Wornellol ¢Jaff 71A=aL AFsgh nbel 22 QIMelA, 9= #h(x)2 olib &9 #h(y=Q,(x))ell
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71 FAs7] HAQ e 3 Ao vE] Adallxl HE(steepness)olal, T 7] FAsy] S4(Q) 9 B
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g9 AFE gosts waom V = QOnp(x) + max(-T, min(T, O((X—Qm(X))))oﬂ wel A IR sE = (re-
quantising) WAl - Aoldk FH FAsr] Q)2 x WA AAXA FApstr] 54 Aol AZEE
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Fol, ol "0" WIEe] Y@ shhel FAs] FH R 10 =] o el d A FHE vhehinh,
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© 4E WAE ol &t Aol agEy. 3, IH WA Ag(dE o], MCT F3k ¥l (frequency bin)) 7t
do ZPA oW olgjg ofZE| Aol el mig- frElaith: o] (A A EE AlS AlIWES] G 57
£ 7Hgskd) (A ZR2AZCA) st Al 1o WAool tay 59 A3 Aol AdeA TS
Fv Blo] uigAsittes AS gnjgitt. tE(Q1) A 99 e HAF Aot olF 5AE e
o oo HE W=7t MDCTe] ).
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2291¢) gal a7/ o)X (24), 9(inverse) MDCT ©Al/2~Elo]x](25) Z IMDCT A/ Eo]#](25)2] &3}
MDCT ©HAl/2=H o)A (21)9) 9& 213 & yst= 237 (combiner)E E 33T,

A} B&}(pseudo—complex) Z~HEZ ] Ao

Z2ARL Fag =l

2 o] ofxpsl T2AES AZE Tl g 5 91%1“ , AFEEEHAl 4
= N DCT?— F3ll AdET.

ol W

(€]

A sk, &, 99 Al Hil &9 fHRa 45
MDCT/IMDCT thalell, <qleoje] v AH-g Al-d-F3 EHRl/FIr-t-Azt & =) A
g, ol& A =HQl Aso @S, HE AZdH(bit-exact)) ATAHE 313:6}10? @E}. 2 oy
waw | 2702 A4 MDCT ZTelde sl B3t A EY (complex spectrum)e] A4 2 3R (real and

k-3
L
R
.
a

imaginary part)®A S|k, FeHom s wehd, o] s FE Fol oy, fEvkaE A
dg Ao zh AAEF(angular spectrum)&  AJolsh= o] S8 %‘Xﬂ ek AL WO

2007/031423 Al, WO 2006/128769 A2 H+= WO 2007/031423 Alell 7121 Z=ZA|7d 9|
A (inserting)dt7] 918k}, oAb B3 ~HE- ] ZH(Z, 9% (phases))wte] Y4
ofal] AT Atz wt WA

MDCT =wlQl wfe] oA} EH3F 2
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o] A7l AeE WO 2007/031423 Al, WO 2006/128769 A2 =X WO
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S MDCT e W] Am SA wRe], WE MCT ARE
RE B4 A9 (complex coefficients):E W3 =& o]t}
A 270},

FEE Az SYsoln, Az 7 ~AEY s4e)
7] ol wiel, olZe 7tedA el ug

- oA} B 2H =S Zue] AEvIAE AUS] stel WAH T 21Fwe] LAY
Foll, £ 99 A% D AeviaE e o S 3
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= E H .
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o owAe £ st AgET. olF At ghe MM, Z A4 59 AkRde 2 H9H Q AEv
domyeel 54 Fad 48FE AGEADE T,

O Ao rRE AR IFMorol 9dF Zh(x)L oA} B AdEZ Zolu HHZH(y)S (MDCT E=d ¢l we])
B7F YEula-AE(additive watermark-only) A& (y—=x)9 ZS EZFs=d AFEEY. 715+ ZH(reference
angles)= WO 2007/031423 Al, WO 2006/128769 A2 T+ WO 2007/031423 Al o 711w g w2} A e
"]i’\(pseudo—noise sequence) ZHE EZHTh 2719 Azl MCT AFEZ] o] HoH EiaZzhe] A
2 AYuta A7l &) WA A et

(7] weol A At upe} Zo] y—xo mE) MZE 7+ 5F sde AE g4 gA 2719 H7H(real

valued) 91& MDCT 29 EH o7 Bdrt, F7 YeEvta A3 E 57 9ste] MDCT AHNEZH] AxAQl

2~Ego] o MDCT e WA(25) FFHr).

7} (Reversibility)
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of ¥ Azt Beel PO AET nawste] of 16ME FAstre] FAT A& AA B Aol

A7) ool A x®lo] AZES oumt] A 92X (overmarking performance figures)E ZAA3}=d A& HCT}
"ol elEt s Boj= HEulze] A E AlAL AlEAYE sy ZEEe 29 4% AgHuE AS
ojw] gy,

ditrow, AT FHL AHHQ ennpAe] ol wel Askdit. &= 32 W0 2007/031423 A1, WO
2006/128769 A2 1= WO 2007/031423 Alell wh2 914 71wk SJEwuE o] A9 <% dedo., Ade WE"S
2l ewub] GA Fo EHe ore Als P AHnta" AE ke F3AR1 AH(subjective differenc
e)s FASE ABHA 2 FF(objective difference grade: ODG) (¥ 0DG #2 U Nz A&
e AL, ODGE 1TV Recommendation BS.1387(PEAQ)Cl ZIAl®Etheltl. ol 0=5F33}x %2 ¢f=F(non-

noticeable dlStOl’thH)oi‘r‘H 3=7A<%% (annoying) % 4=w]$ A& Alolo] WH9jolt}. YEmiIE AlF 9
FAE B Fo oWnly] S ] gaste S HEs 2 4 Q).

(<3

H S f3te], &= 45 X 29 7|4l HAAAE AHEste] TU 9E Ao digh & g T2 A ok
gk eul] dsS vehdti(oly gl&(ole fEvtad 237 WAYA &2 AL gug)). HAgnt
A9 Asel FHAQ F4L 100 ey @A S BdHo=m AdASA FAEY. 2 2He dA¢
3k 0DGe] #S3 Q% (noise-like fluctuation)S ZF ewmizle] thale] Aoldk A 71(F, 7|5+ AA2)7}
HgHth= Aol o8 AAE AL, o= AEva" Also Aojd oY FHS x 3

48] 7S HJMHE AHgsgh) ere e

E AN, A7 dElE T3 AErtae] 4dd AAS Aesr] sl AHEFHo 2 FERZ AUV
HE g3t 23 948 PN AES 2 4 Ao, o] 54E& 9ste], & 20 EAHE A|z="lox, 7M7) (2
7)ol EolA, A7l 8 AEe FYSAXAR ol $H Sy FHAeR ) gy EEo AUVE
A= PCM A1E9] HE Zlol(dE&E Eo] AEY 16HE)HT &4 & H|E zZloj(d& &9, MET 24HE)=R
astETk. AA QI FAHE Aest umrel o] MDCT ZdclelA AAFEG. o)A ZAAE A Qo
7)z3ke] ) gigstE A4 JEREA wAIA ()7 A S (y) ZEE AA o] 3EE (regained) AE(x)E AF3Th.
et viel Zol, fERAY AAE AHutaE A& RSl HEY x5 AES A5 PO AEE fE
gt otk A" ZTaAHeR, o Ut e 413”}3 AAZI] o E& HE Zlo] &3 2159 Ui
LSBollgt s & Aolt}, 2R, o] &Y A3E A= 4 PN A2 By AU (A7) o9 MEG
16 E) 2 FApstE = o). o] AL dxbst A&l gt &S AlAS L EE PO AES 54T Aot}
2 e tgd Zo] o &g Aol o]&d 4 Utt.
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