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Abstract

In this paper, it was implemented an algorithm of multimedia fingerprinting in DCT block. For the
improvement of the limits of DRM’s ability, the proposed algorithm could be decided a responsibility
boundary to judge a traitor who falsified the content according to perform separately a watermarking of
content provider and a fingerprinting of content user. At the test image size(128x128) and block size(8%x8) of
the content provider, the measured PSNR is Inf~46.6dB with watermarking strength 6=05~1.2, and at a
number of users and user’'s code length are 7=7,15,31,63 and £7,15,31,64 each, the measured PSNR is Inf~46.1
with fingerprinting code length /~7,15,31,63. Finally, a traitor tracing of the falsified content is approached to a
trace ratio 1 which is extended to n-1.
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a2l 1, DCT XMzle| Futpgod By

E54AE 4 AYrt 5 H22 &R e
WA st e AdAgeR, & &5 oA
A Frt gol BE AYwe TR £ s W A
gote ol olF f3 xFEAE PYERILL
Aol AlfEAE whSehs PdEm AT 5 9l
o [1213]914 BIBDE EFste] w2 ®HEE

(Variations)©] %] At}

BIBD 4 7A[14~16]= 571¢] stetnlE (v, b, 1, &
AR A E =,

v A2]9] 7|5(Number of treatments)
b %9 7l4=(Number of blocks)

rr 2 y¢ ®EE $2(Number of times each
treatment is run, A<v)
k syl B0 ¥x3t® ve] 74 (Number of

treatments per block)
& 7 AP o] et BEel A%
(Number of blocks that processing pair
appears)
o]t
5719 FetrEE A FEH (7R d4x7

& W,

(243)

53

4
)

vlv—1)A
b= W= 1) (6)
r= )\5::11) (7)

2 (4l X p=v or r=k °]¥ BIBDE i AdelH
v<bel Z7|E 7t BIBDO A&EAE M2 24 (8)d
oa FH Q4 myol kol A4 Hh

M=1Im,]
®)

my; =

{1 if (zi EA].) or (jthblocks S imblocks)
0 otherwise.

a8BE M2 4 (95 WEH[17]5H =9 BIBD 714k
F2=7}h
MM = (r—X\)I+\J

o 71 I the vx v identity matrix
J: the vx v matrix of all 1’s

Il ® et DCT £ Yelojciof Pr=
2y 2neE
31 =29 FAZAY
2 =Tl 1019 Ak Al od 2

44 AR AN} Coiaer® BAZAY A
98 sl ALGANA MEHE Vi d WHEL ol
A oz ERx AFAe Tax Agae] T3
BRod PAZAYe ALHmz fE 2L wed
Az dalA AT AgA e Fuz 9x
o AYRAE 2ET, YATUYY DTuze
AFATE A T, AbgApee]l @Al Ak, whekA
ez Dol F5 &) wAH

Ate e Fe Aol A DCT)
B Alol= W9l WelA] AgAe] Foh PAZAY
sEdols At oy 2= A duwEoH,
a9 3e B
Step 1. ZHI= MKl pFYe| 22(8x8)= DCT Xalst

ch.

Step 2: AFRXtS| % n0f mfa} AARQIA|+E
Step 3: ALY 40| XTHES Aot

7| MEdsicy,

)



54 MI| M At =&X|(Journal of IKEEE) Vol. 15. No.3
Step 4: Step 32| HuHEO| AHOIIE LSt Step 39| 41 JAZAHY F/49 PSNR
AR A2t Step 22| LIMZX| 64-n 7H2| ZAQI HomRo)A Aoty ¢dmEZe] A AlLE A
JTE AUSO MEOIRE 2Ex IR = 99e lmanzazyelt 99 DCT AL
providers 2 . Y X 2= 2] el & o] =
Step 5 o meol AT AEO] ol CrelET A 1S3kl ALAL BB AL, 6471 3
AzisiEe s A H9 Wel AYE & de 479 BIBD 71RF &
Step 6: B‘?’l‘%‘aqul QAL IﬂtﬂlE‘IEA‘I Cprowderoﬂ *l’%ﬂ'gl }:‘_(V:7y 15, 31, 63)% A}%Z}*’] TQ} ]Oﬂ [q'% %74
LrimaIge stn ALSXIo|A HiEE s EDHY- ZYE AE ol ARt
AAZZYE BUHX VeSS MHTICH 4243 E Adrta AYAE 65 W9 05~127A49] s A
2aE MBI 527| Dkuei YYEC gatiom, g4e PSNR(Peak Signal to Noise
Step 7: AbEXt= HIEE VieOl 22 7| Dkuse’S AHESHO] At Rate)e 2l (10)3 (1= =49 An o] = 13}
St 2HXE Moot
9 59 2
. . . . o . . M N
Fig. 2. Proposed multimedia fingerprinting algorithm in E Efl(mvn)— (m,m)?
DCT block.  om=1n=1
a8 2 HMotEl DCT 2% elojcio] WA ZaY o MSE= N (10)
—Lal =
. R?
3.2 ‘?’], &% i?‘_iq §§ PSNR= 1010gm(m) (ll)
a8 304 ALEATF Al HH2E 9z EE
W23 EHoR BAYE FTdxE ANEIIAS X
o E:H i ‘_] - ) 2251 o371 MSE: Mean-Square Error
W, ol% AET 4+ A= AE7I%h FAAK(Traitor)] Ve e e ]
- . [s}
o] Bastth 19 4 19 30 @ A8 N el Az 4l
ZHzel g MxE AEetn TAR B A4 N A QA
-‘l—__‘— _%_X’]EO]]:]— AN O o
R I 2w oRA) %
5 o
V.28 % daas m 4 Bl Az $1A
Watermark
strength
Prnvi(ler_’ DCT * S?IEC;S) Orthogonal _’Cj[)_’ | Watermarked >C .
Content Block(8x8) e c(;eff?cients vector ? Cos coefficients [ & > C provider

Select
64-(# of users)

Cos coefficients

!

C provider 4}?—}[’1{&?1‘ —| IDCT

Fingerprint
code for User

T

Orthogonal
vector

t

User
Content

> Dk user

User’s code

Fig. 8. Proposed multimedia fingerprinting in DCT block.
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Table 2. Performance  comparison  between  the
proposed algorithm and the conventional
algorithms.
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Table 1. Measured values PSNR by watermark strength(6-=0.5~1.2) and a number of users(fingerprinting

code length) (image size 128x128).

BIBD v (Number of users and Fingerprinting code length)

PSNR =74 (A : Watermarked, B : Watermarked and Fingerprinted)
% 1 98ua AU E(6-05~12)9 AHgAe H(FAZAY Z= do])o] & PSNR SA 3 (9 427
128x128).
Watermark strength @
Traitor
S 05 06 07 08 10 1.1 12
14 tracing
A B A B A B A B A B A B A B A B
7 Inf Inf Inf 535 | 538 | 527 | 521 | 512 | 504 | 498 | 500 | 493 | 488 | 485 | 479 | 475 6
15 599 | 576 | 542 | 537 | 541 | 531 | 526 | 515 | 506 | 499 | 50.1 | 495 | 490 | 487 | 482 | 478 14
31 565 | 547 | 541 | 534 | 536 | 525 | 520 | 512 | 508 | 499 | 499 | 493 | 49.1 | 485 | 479 | 476 30
63 531 | 529 | 529 | 522 | 512 | 507 | 495 | 492 | 491 | 486 | 479 | 47.7 | 469 | 468 | 466 | 461 62
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Fig. 5. Measured values PSNR by a number of users and a fingerprinting code length at a watermark

inserting strength(8=0.5~1.2).
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