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1) Eram Shaikh, “Al Music Statistics 2025 — Market Size & Trends”, SimpleBeen, 2025.05.06, https://simplebeen.com/ai-music—statistics/
2) Rlchard Smlrke “IFPI Global Report 2025 Music Revenues Cllmb 5% Amid Al Concerns” Blllboard 2025.03.19,
. d. ifpi-
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3)  Eram Shaikh, “Al Music Statistics 2025 — Market Size & Trends”, SimpleBeen, 2025.05.06, https://simplebeen.com/ai-music-statistics/

4)  Shalwa, “Al in Music Industry Statistics 2025: Market Growth & Impact”, ARTSMART, 2024.11.05., https://artsmart.ai/blog/ai-in-music-
industry-statistics/

5)  Kristin Robinson, “Sony Music Makes First Al Investment, Leading Vermillio Funding Round”, Billboard, 2025.03.03,
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6)  Sony Music, “The Orb and David Gilmour Launch ‘Metallic Spheres In Colour’ Al Global Remix Project For Fans”, Sony Music, 2023.11.21,
https://www.sonymusic.com/sonymusic/the—orb—and-david-gilmour-launch-metallic-spheres-in-colour-ai-global-remix—project-| for fans,

7)  Stuart Dredge, “Sync firm SourceAudio gets into Al music-dataset licensing”, Music Ally, 2025.06.06,
https://musically.com/2025/06/06/ svnc—ﬁrm—sourceaudio—zets—into—ai—music—dataset—licensinz/

8)  Andre Paine, “Musical Al and Beatoven.ai to build fully licensed artificial intelligence platform for music creation”, Music Week, 2024.12.06,
https://www,musicweek.com/digital/read/musical-ai-and-beatoven-ai-to-build-fully-licensed-artificial-intelligence—platform-for-music—
creation/091000
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10) Gregory Walfish, “How Al-Generated Music Could Impact Music Catalog Valuations”, Xposure Music, 2025.01.22,
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11) Virginie Berger, “Al's Impact On Music In 2025: Licensing, Creativity And Industry Survival”, Forbes, 2025.01.03,
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12) Bill Donahue, “Major Labels in Licensing Talks With A.l. Companies Suno & Udio Amid Blockbuster Lawsuit”, Billboard, 2025.06.02,
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13)  Kerry Flynn, “Exclusive: Sony Music backs Vermillio $16M Series A for Al licensing and protection platform”, Axios, 2025.03.03,
https://www.axios.com/2025/03/03/vermillio-ai-rights-licensing—sony-music
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15) Dorien Herremans, “Royalties in the age of Al: paying artists for Al-generated songs”, WIPO, 2025.05.06, https://www.wipo.int/web/wipo-
magazine/articles/royalties-in-the-age-of-ai-paying-artists—for-ai-generated-songs-73739

16) Keenan Freyberg, “Introducingv3”, Suno, 2024.03.22, https://suno.com/blog/v3

17)  Shalwa, “Al in Music Industry Statistics 2025: Market Growth & Impact”, ARTSMART, 2024.11.05., https://artsmart.ai/blog/ai-in-music—
industry-statistics/
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2)  "SOUNDLABS AND UNIVERSAL MUSIC GROUP ANNOUNCE STRATEGIC AGREEMENT TO OFFER RESPONSIBLY TRAINED Al

3)  “Universal Music Group Increasing Efforts on Music Al Patents”, The Hollywood Reporter, 2025.07.22
https://www.hollywoodreporter.com/business/business-news/universal-music-group—-music-ai-patents—1236325617/
4)  “Universal Music Group Increasing Efforts on Music Al Patents”, The Hollywood Reporter, 2025.07.22
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EX: “Universal Music strikes deal with Liquidax Capital to ‘accelerate the development’ of its Al tech
patents”, MUSICBUSINESS WORLDWIDE, 2025, 07.22,
https://www.musicbusinessworldwide.com/universal-music-strikes-deal-with-liquidax-capital-to-
accelerate-the-development-of-its-ai-tech—-patents/
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1236325617/
+  "UNIVERSAL MUSIC GROUP ACCELERATES THE DEVELOPMENT OF ITS AI TECHNOLOGY PATENTS WITH IP

ASSET MANAGEMENT, INVESTMENT AND ADVISORY FIRM LIQUIDAX CAPITAL”, Universal Music Group,

-accelerates-the-development-of-its-ai-

2025.07.22, https://www.universalmusic.com/universal-music-grou

+  “Al Can Bea “Very Real and Present Threat to Human Artistry,” Music Industry Lobbying Group Warns”, The Hollywood

Reporter, 2025.03.19, https.//www.hollywoodreporter.com/news/music-news/ai-threat-recorded-music-ifpi-policy-

protect-creativity-1236167768/

+  “Universal Music strikes deal with Liquidax Capital to ‘accelerate the development’ of its Al tech patents”,

MUSICBUSINESS WORLDWIDE, 2025, 07.22, https://www.musicbusinessworldwide.com/universal-music-strikes-

deal-with-liquidax-capital-to-accelerate-the-development-of-its-ai-tech-patents/

*  "SOUNDLABS AND UNIVERSAL MUSIC GROUP ANNOUNCE STRATEGIC AGREEMENT TO OFFER RESPONSIBLY
TRAINED AI TECHNOLOGY AND VOCAL MODELING PLUG-IN MICDROP TO UMG ARTISTS," Universal Music

Group, 2024.06.18, https://www.universalmusic.com/soundlabs-and-universal-music-group-announce-strategic-

agreement-to-offer-responsibly-trained-ai-technologyv-and-vocal-modeling-plug-in-micdrop-to-umg-artists/

» Stuart Dredge, The Velvet Sundown are a seemingly Al-generated band with 325k Spotify listeners, Musically,

2025.06.26

listeners/

»  Virginie Berger, Why Major Labels Are Suing Al Music Startups Udio And Suno For Mass Copyright Infringement,

Forbes, 2024.06.27

and-suno-for-mass-copyright-infringement/
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2) Erin Corbett, Stephan Lee, “ARCANE Season Two: Here's Everything You Need to Know”, TUDUM, 2024,
https://www.netflix.com/tudum/articles/arcane-season—2-release-date—photos

3)  Christopher Gallardo, “Neflix and The goldmine to videdo game adaptations”, The Holly Wood Handle, 2021,
https://thehollywoodhandle.co/2022/streaming/netflix/netflix-video-game-adaptations

4)  Steve Dent, “Sony bought a chnk of Bandai Namco to boost Anime fan community engagement”, 2025,
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VMR, “Global IP In Media And Entertainment Market Size”, Verified Market Research, 2023,
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- SADRE 7|&2 o] g3t AASTA S Jolgdlo], 21719] AlAlo] d FF &&= H]-d A A (non-salient)
Jofut Aez o g 7123t w Sto 2 X, o|u| 2] 9] HukA ] F4-2

40| 7S Hoj s,
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[AFIB] LLM A AJARI| FOFH EMS 210t ot 32 A At
» [AE1] ¥ SEI0E 32 712 ‘UnMarker 24
O 7149 84 99 4 47 FP

- UnMarkers 54 9€up] A2do] dist APd AE glo|= Zgohe 2% 9] BHF(Universal),
tlolE Ze|(Data-free), EH = A(Black-box), # 2] Z2](Query-free) 34 7| o2 AA = =
==

- o] 9= WolF A 7leo] 7Hl Fx23 AFEA(Trade-offs)E A

o ’
ol#et EH A AR <3l YEjuprlo] Al A Zrlx9] A4S BAsH= st tf-34lo] & &
Sles Y50k tlol HAHA HRE 7L S

- o2 dele onAY] g AYEHS EAst HH3ols FLHS ARgote], JEutATL
G7le A AHEY SHof 12 H ATHS Yo A o5 AIHH O A ASH= Ao 74

- B9 AR 52 HYola HA £Hor o{AFH AWE fEuta(semantic watermarks)7HA]
T3 H 2 0] A-8A 3 FA o2k HollA onl7t 9l
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@ AR FE WAUZT 2 54
- UnMarkert= olul2)9] 94 g A7k ob, Felo] M3t 53 53 dojrlt Fuls g

AHER A% A BASL 24T A2 Hedtol e S TAY

Sriolsles A
ZAR] W52 7hok=

=

AEY 7] A2 AT} ou|R] 9] o] FFof od YA o2 FAA =R
A AR Qlolx, o]mA] Ayte] FA A 543 e o|F A AXE Hoh D 5
]

2]

@AY FH4 3 A HS

- UnMarker+ ©|u]#] <24 H7} A% LPIPS(Learned Perceptual Image Patch Similarity) =%
AT, BE 34 Ay oA 7P e X (H et A9 0.15)F 7S5ty FEuarE AdE

A3 ofmlR|ote] T AZHH HAMS GABHE B AT PSS ARH O A

- H]9Ju]£3 (non-semantic) HE U] 71H <l StableSignatureS A2 3 A¥of A, UnMarker=
HAES 4%7HA FEH AaAReH, o= AR 34 713l VAEAttacke] 2438 0%<}
H 3| = AF A Q1 Aol 7} gl vl A FE3} A5 Kol 243l

- FE OE gHu 71Hel YulE tiAe g 3 A% HlwoAL, DiffusionAttack(+cropping)©]
8%2 HA&Z Bel 9 UnMarkere= 31%E o 2 FAE 7§30y, F 34 25 o
et 9] HHA o] FE& b 3] AAYY] wZol 4] Apol= Fn|sichal H71HE

- FID(Fréchet Inception Distance) d% H|ZE E3|A = UnMarker? Aso] A==,
TEA AES A= Ao 2 424 DiffusionAttack?] FID A49F AR 4533 7] 23}0],
AEuta A A Fol = o|u] 2| o] FA A Fxo}t FAo| L3t HEHS HAF

[ 1] 2R QEIDIZ 7|2 HEX HeEh S 240]| Cigt Zokd Lot

oo oL
N Yul (61%) Yu2 (63%)  HiDDeN (73%) PTW (70%) StableSig. (69%)StegaStamp (63%) TRW (0.0141)
~__Scheme
A \I\Ci‘u e Bit Acel Detect)Bit Acc| Detect) Bit Acc| Detect|Bit Acc| Detect]|Bit Acc) Detect|Bit Acc| Detect| |Inv. Dist.| Detect]
fntack T
None | 98.42% 100% |99.71% 100% |99.16% 100% |97.96% 100% |98.97% 100% |99.95% 100% | 0.022 100%

Cropping (10%)| 74.56% 100% |53.71% 0% |86.84% 100% | 93.9% 100% |97.86% 100% |93.96% 1009% | 0.0155 100%

CH |59.04% 33% [53.06% 0% [5834% 1% |63.11% 11% |53.08% 4% |94.87% 100% | 0.0152 99%
UnMarker CL |73.16% 100% |54.62% 0% |8421% 98% |95.21% 100% | 97.6% 100% | 61.8%  43% 0.0141  55%
HL |73.119% 100% |99.23% 100% |72.28% 66% |61.53% 6% |54.59% 9% |64.64% 59% 0.016 98%
CHL |59.08% 31% 53.03% 0% 58% 0% 162.75% 11% |52.82% 4% |61.49% 43% 0.014  40%

ZX: Andre Kassis?| 1%, “UnMarker: A Universal Attack on Defensive Image Watermarking”, arxiv, 2024.05.14., https://arxiv.org/abs/2405,08363

[2 2] UnMarker2t 241 32 7 & 2+ JEIDIZ M A s Hlwd

~ Yul (61%) Yu2 (63%) HiDDeN (73%) PTW (10%) StableSignature (69%)
Am’;&;g---r--.ﬁ,tif}_{’!{i_@ FID| LPIPS|Bit Acc| Detect||FID| LPIPS| Bit Acc|Detect) FID, LPIPS|Bit Acc|Detect| FID| LPIPS| Bit Acc|Detect) FID| LPIPS|Bit Acc)Detect)
None | NA_NA 9842% 100% NA NA_ 99.71% 100% NA NA 99.16% 100% NA NA 9796% 100% NA _NA 98.97% 100%

UnMarker (CHL) 3407 015 59.08% 31% 2288 04 53.03% 0% [39.56 0.08 58% 0% [11.9 0.4 62.75% 11% 30.87 0.05 5182% 4%
Diffusion no cropping | 1238 0.2 5831% 28% [13.09 0.17 68.29% 87% | 3.1 018 59.8% 3% 2295 026 5553% 7% (3657 032 4789% 0%
Attack  +cropping | 1402 0.18 5424% 8% 1198 0.17 51.26% 3% (3697 0.19 5661% 0% (1998 025 62.01% 16% 41.88 031 47.78% 0%
VAE quality=3 362 015 67.19% 97% 19.67 0.13 7389% 96% [65.16 022 604% 8% (2606 026 73.63% 89% 7221 037 4825% 0%
Ar’mk quality=2 | 4682 (.18 64.42% 8I1% 274 0.16 66.62% 78% | 834 026 5836% 1% 39.11 029 7T133% 79% (9485 041 4493% 0%

quality=1 | 58.37 022 60.63% 39% (389 0.19 61% 36% 10492 032 56.26% 2% 54.93 033 66.74% 36% 128.88 044 4387% 0%

ZX: Andre Kassis?| 19, “UnMarker: A Universal Attack on Defensive Image Watermarking”, arxiv, 2024.05.14., https://arxiv.org/abs/2405.08363
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@ AP L7184 B4
- AA°] UnMarkerk ThFst olmlAo] BuiH o2 H8uE AAdE FANE o 2HE Wy
glol, ¥ B4 FEX(: 92 ofu] A9 o HEjolut Faste] AG e S5 Hentat

=23 75‘% - _8__1,]‘7]‘ At 4= Q1= 3HAIE 71

- E3, o] 3A9 AL oln|Ao] HAHY fALS BENUA B AT FrisRhe
A7 =4 (visual losses) ol SIEIER, o] W ATYES AAT vae] Heuby

Aol 27hHe 477 BT 5 98
-0

- "&£ o] 7] 9] S HEHrAZ A WHAlo] ofd, T Alo] 'Y Fuk 99
T ee HAFoEMN, AA9f Wold HEubA sfefctele] e

« [AI#12] SADRE: #X Y QIX| 7|4t Sit mEls &3t NEX QIO HA 7|2

O7e R +2

- SADRE(Saliency-Aware Diffusion Reconstruction)= ¢17+9] A|Z+ A|A”o] olu|x]e] EX
H&o ‘31 Aaeth= Ao Zetste, om|A 9] &4 Fa5E Y= 'd44 W(Saliency
Map)'& &89l AEnt2E A= A% 34 71«9

- o] 7]%9] @A ofoltjeli ofu|x| o] Fa WA AXAY NAHoT Fadt dode Hrjet
SRAZIA AL, AHA R SR ETF 2 v oy A G ol L@Zﬂﬂ.‘?—. e ol 25
ZQleto] QJElutE A5 S B3k A

- FxHogl ojuAe] WA FTNA FEIE A mUL SO sul, AAY P JuE
o] &3 Lo]x F9] 711:3_' 07};<40§_ Z A3 %1,/1\1. mdo] B g £ olulx| A
SAS Halote A LY YAE 24T S

[ 1] IEIOIS H|HE 2I6H HIQHEI SADRE 23| U932 7HQ

\owc (;cncrmon
> —-~(:>—— ® Multiphication
bandon r(xyw) E

Watermarked L _ S B
lm.;gc (x ‘:4 Latent Space (Z) Saliency Mask (M) Adaptive Noise (7])

Forward Diffusion

¢ Watermark P
0 Undetected
Reconstructed R TS
Image (45) Reverse Diffusion, 2y = =4 :,X.:"' =
L

ZX: Inzamamul Alam 2| 2%, “Saliency-Aware Diffusion Reconstruction for Effective Invisible Watermark Removal”, arxiv, 2025.04.17.,
https://arxiv.org/abs/2504,12809
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@713 5% &5 T4

- SADRES] ¥4 I/ F G4 = XJ‘(‘%‘EFEH, A A ‘Lo]2 FYU(noise injection) TA A=
HA olu]z]e] AA W ATt T JIY} HFT e FI& %Lfﬂ H, ¥58 999
o= A wE ofut YJEjnta F= 1H1fﬂlo =43y JL_OB% A%t

- o] 3N et FE(r)e] me} ehEetM(laplace), FAl(Cauchy), EokE(Poisson) 5
SAA EAol T2 ‘—012 HEE AZH o= MeEste] 24 0‘2‘3“1, oHokst 739 Jﬂ‘ﬂﬂﬂ]

q
a0 2 gt S-S ust

b Of
F

filo

- T WA A 7]bE A (diffusion-based reconstruction) ©AOA= ko] R AEiHog
FUE A HHE AP ohEE G4 Bdo] ieF Tz AA(reverse diffusion process)©l|

S0, wolzoh et ATt AAS A 28 Wit ofeet Adsee ofuA|
AT 2GS 50

- oyl Ay 324 9 B HrAle 7|20 A F2(Regeneration Attacks)e] o] x| HH|d
H A3 Y5 71k AT g, AlZE FE A3LE HASHHAE YE kARt FUsHA 84S
g 9lo] B 5 A FE o] FA4 0= HUH.

o,

[ 3] SADRERI T2 32 7|4 ZHAENIE A S5 S Hlu B

Model Without Attack JPEG Compression VAE [18] Regeneration Attack [22] [SADRE (Proposed Attack)
Name PSNR SSIM W, BRA|PSNR SSIM W, BRA|PSNR SSIM W, BRA|PSNR SSIM W, BRA |PSNR SSIM W, BRA
DwiDet [1] 43.04 09988 0.015 1.00 | 32.86 0.9182 0.285 0.75|29.76 0.8383 0325 0.65|32.01 09235 0.242 057 |[35.21 09452 0.182 0.45
DwiDetSvd [12] | 41.08 0.9989 0.012 1.00 [ 32.05 09182 0.289 0.72 | 29.67 0.8380 0.318 0.63 |33.15 0.9154 0.215 0.56 |34.78 09259 0.195 0.42
RivaGAN [20] 41.15 0.9960 0.017 1.00 | 32.48 0.1459 0315 078 | 29.71 0.8384 0340 0.67 |30.25 0.8145 0.242 0.55 |[34.86 08474 0.145 0.45
Tree-ring [19] 32.33 09112 0.025 0.98]29.01 0.8916 0.400 0.70 | 27.15 08715 0430 0.61 2925 0.9145 0285 052 |[33.89 09235 0.105 0.47

=

5
5

32,15 09535 0.095 0.40
34.15 09325 0.080 0.43

bl

StegaStamp [17]| 28.50 0.9125 0.045 0.95 | 28.61 0.8861 0.365 0.72 | 26.15 0.8601 0.390 0.62 | 30.25 0.9125 0.212
EditGuard [21] |36.93 0.9445 0.020 0.97 [ 32.15 0.9135 0.335 0.74 | 29.25 0.8915 0.368 0.64 | 29.57 0.9015 0.243

=

B}

h-},: Wasserstein Distance, BRA: Bit Recovery Accuracy, VAE: Variation Auto Encoder, Bold = best values and Underline = 2nd best values.

ZX: Inzamamul Alam 2| 2%, “Saliency-Aware Diffusion Reconstruction for Effective Invisible Watermark Removal”, arxiv, 2025.04.17.,
https://arxiv.org/abs/2504,12809

® 4% 84 9 13}

- MS-COCO glo|gAlz} 67FA] 2 Al YJEjuty] 7| HES ARESE AF oA, SADRE= Y23t 23
FAIEE YEYE SSIM ZF 0.9535, g4 &9 2 X5 YEhfE= PSNR A< 33dB oAk
7153 }Oﬂ 54 Fox o]u] ] EH o] uf$ oA REHS JFH O R AFY

T T T 1T =
- 9JEnta A 21 BRABit Recovery Accuracy)ol4l, SADREE ZE A¥
A A 7] g8l 0%l 77k FAE 2%t HEHua AHE A %EE.OW]
AAG o, E*] 71& ¥4 71'H<l JPEG ¥5°lv VAE(Variational Autoencoder) 718t 523}
AA HLPS o, SADREE= B F3 A Z(PSNR, SSIM, LPIPS, FID)OlA L#EA o $-5=3t

- o] IE 342 NVIDIA RTX 3090 GPUAIA <F 50TAQ] EAt A4S AX FPHY, o=
SADREZ} Gett o124 20lg Jol A4 44 /i 420 HEAS 251 Y88 s
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- SADREL =89 B3 347} MolFol, JEuk 8] 7Hs 43 o|ul ) 93 Ao]o] 45 BAS
402 HAshe HFO R B4 7]40] AT 98-S RolFk tlEAel A
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watermark disruption)'& 454 0E GANC 2N, G5 Ho] 7|wo] ©d] HEuRA 430
FEE Fole AN 2= F48 9 4 g HUSS AlARE

s
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- 9E 501, Al 2E 7Y SAARE ks tlolE o SAE 3| 7155kl #Edl= HlolH
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