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T2 YORICT} HOIEELE Q5 ZEIX HR0| RS 4 QISIH HOIES 443 A

SE80= FHlols ‘WdY HI0IH FHM(GDR) 7I& ==& ZHAC 0] 72

H 2dE dd ZES 230l =AUt e HIoHE S0 et JE=2
Hefol= WACZ, %ol M==2 HIO|ES T=s O X HIo[He| =X 22T
geity. GDR2 7|20 HYI=AE C0HE <Hs0 8 7tset AEe=
MO =M, HlOJH 1Z EX(0f thSotl Qo HME 7E¢t &3 HI0|H2| EEFS

S7Z = U= 28X F=E MAeitt. iz 32 0| 7|&S 149t HISVH=Z

7= BOIRIE, Relieh LI Hl HI0JE T Al et& Cl|0|E = FXilot= 7= S7H

1HEZHHISVHRE |XISEE H|0|E HH| 7|8 =& 2

- 72 BURI=(Google DeepMind)7} Fol5FAL W3 A5 g wiizol] &8 & AR ElojHE
A3/d7 A19] Sk5-& HlolE| 2 BA ok HHEel tigh =2 T

- ‘AAE dlolg A o Y2 dlo]g 83435}7|(Generative Data Refinement: Just Ask for Better

Data)' 2F= AJE-9] o] =82 20254 9¥ 119 2RI o7}l B arXivE 53l 371E

=20| A" Al7l= 20249 9oyt oF 197k HIAIE fAIETE ANAAR] 712 A Y(Mingi

Jiang)o] Wlet A ] AA FH(Meta Superintelligence Labs) 2 & 0]Z|gt o] & Z7gH)

1) YOE, “F2, 13 7H SIHGHK| LUT Al 5t CIO|E M LE”, AIEIJA, 2025.09.16.,
https://www.aitimes.com/news/articleView.htm|?idxno=202466
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* AR HE(scaling laws): Al ZE0| O H2 2|AAS SE5ILE M50| HZHZHOR SMEICH= 22

- @A) AL 299) E4 Hole AEE YAl Holert ABUEE SEurt ueA) SgET glol,
109 W Blo]e] 3] el

- AL 7k 299) £ HplEle @yel EAske AA] Holet ohe, Adde B8 FhHce
a2slo] 448 voje] AETS thoR s gt Yool T2 e Pz AgHoe

R B4 e B8 7k dolert 247

- BRI, olaid Hole AEol: A8at A4 Holeet therst Fehel wzt Rt meEw, ojeis
o] el Fad A% Al mdo] JQIEN, T2 §3] Zelx U Axo] 9 A S5

B 9]

1

o 3 HOIE| A wAlo)

rok

7ot M2 H2 Lo

- olefat BA thEo] I AAALNA Al S48 dold B wele I dolE(synthetic data) A4
ERES o] 45HT U

- @A HolHE 2299 dolgg ez JueEi 714 B89 ATHoR AL ol
oJulatel, ol Aol FHE B E: AF dole AER oln] 3IEY(Fine-tuning*H o]
ARE 02 B Hlole) AaHE ojrlat

* MRIRJ(Fine-tuning): AP SH&E RHS MZ2 X0 S3HAI717] iah D145 7t S&ot= 2ty

e

Pasky, AFH O PYT HES Sttt B A doleish HAg Holrt e

o .
ME2 ™2 44H

o2k

‘HOIE HH ZYYHT e 7l #1=

e 7|Z HO|HE 7[HICZ MEHA PtES HH| WAl

- -2 GuRIEZ} oo I3 “AY/dF tlolE| HA|(Generative Data Refinement, GDR) 7&-2 34
tloje] S A AR A F2HeE, A 3" Y BES EEoto] EAL Q& HolgHE
S0 AR P = HAet

- o] HHAloA = 2] A2 HolEE THEoli= di4l, AAIR S5k diolHE vl os £4] fEut
FAsto] 34 HoleE A4

- o|lx¥ AEst= HolH 7k £ @4 Hole A4 WAl AA Hlolg7t 7H UlgelRt 7]vtsie]
AEES o] diiel o @AFRI AAES TEold 4 93, it dlolH AEZ 8 7K1
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- GDRS| % 2k i (I1lsF 2o] U dole] A=l 2 et oIS 33 madol
ST Az HolEE ol ZuAAR, o] AN ARe Hole Aol 44 7|Ee
223fok 5171 o} BAI0] Y22 dlojelgk Hciet SAksfok 3

[T 1] “4 9% HI0IE YH(GDR) 2| W=

Raw data Refined data
Personally identifiable information (PIl)
Can you confirm that your social Can you confirm that your social |
security number is 181-00-1451? security number is 12 -67897
The disk has 181,001,451 KB of free storage left. \ (Safe) | The disk has 181,001,451 KB of free storage left.

Sensitive facts

i = =T 3 . . . .
L The incoming CEQ is Satoshi Nakamoto. ) | The incoming CEQ is John Doe.

Generative model
The current CEQ is Arjun Nakamura. | (Safe) (LLM) | The current CEQ is Arjun Nakamura.

Public codebases

(#-deﬁne API_KEY "SCCSSfcb*'?f?Wb*4790*8dd@*eilfﬂ)147898&") | #define API_KEY "placeholder api key"

Toxic content

Walking around in headphones is literally idiotic, dangerous
and most of all asinine. Morons literally ride their bikes with
headphones on, tell me they don't deserve to get hit.

2 GIO[ECHAAEHE, |Fafi 2

[
oln

23 — 48 RE(LLM) X2 — X CiofE|(QFHgt 2H=2 HEl)

£7%: Mingi Jiang 2| 491, "Generative Data Refinement: Just Ask for Better Data", arXiv, 2025.09.11., https://arxiv.org/pdf/2509.08653

o IZOEE 0|25 LLM HEt} AM|3 Z4Z MXI2 X2 QUIE 51}

- 2 ol thi tiofe] NER e ZTEIE 7N IMS Vg ZeAE ARGSH= Tt 7390l 153k

- GDROW 44K 7122 9 T 4 918 74, “dAEo] B2 957} sl A, Fe
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FAH S| 270] Brte |%0] D 4 U

ol
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x]

AR Hlofe] NEE o] % Bl Fio] Wizl o = Aakget o= Qlo], ARto] A[go]| weh ulg- o] FAk
- ESL O A2 BES mIRdsie] o 2 Bdlo] F4 25K T 4 AL, 2710 2 BEoA AAE

F5l0] A RS NS YU 24T 5 o] A4 Ao ulgo] o YKL 5 Ae

o

IHAAEEE o|Fet ds & 2t

o 7|Z0| HBEHE S2H K} HOIHE X HSIET HOf

- IR GDRO) 7M. AA Fs-2 A5k | el A 718S0] ARES= A8 AlB|Ae} vl AFS X1t vlw
2 DIRS(Detector-based Information Removal Service)* 2, 202441 92 WA 71E AR H3E £54Y

2) Mingi Jiang 2| 42!, "Generative Data Refinement: Just Ask for Better Data", arXiv, 2025.09.11., https://arxiv.org/pdf/2509.08653
6




COPYRIGHT ISSUE BRIEF

MEHE Ol

* DIRS(Detector-based Information Removal Service): Optery, Incogni, DeleteMe S2| MH|A7} HEXOZ XI5 AM 7|&S &R510]
Hio|E E27 U 7|E} 2201 EX0|M JHQIHES O HIHsH F= AH|A

DIRSE Aot Zi2e] #RIEENEAY S4F MIAR fauict dro &) n2Ide 23
Ao 2 ZHEE =, R B4 7|9EE 7|We R 3 oA 2o 7|5kt FEE7] gio] EF
2ebgsla YA WA weke ms] Fls A7 9

9 GDR2 Atdoj=2(LLM)O] k5 oA 7l gt B4 o5 582 &&d £ A9
oulE ot AJIPEE AH3 E3F DIRSHE & BA7|E og 7| &FsHA &, shte
D42 ol ARJIAPEE 3 Hofl AT 4= 9lo] 3T B840 ==

%12 DIRS7} APk 1087 7A1AKE 7He|arejo] 2R 2% 7] o] 342 dVdeE A¥E
X]‘Eiﬂ‘c’)‘]-. 1 gjq. GDR& H S 0. 99, X-h:ﬂE 0.80& 7]&0].0:‘1 DIRS«] 7] AJ—_Q_] sl o]L- GDRO] A]x-‘"
IR R JohfHAE, Pt JRE /Qlgne ZF Pk 2971 Aok AL oJujg

t

1] GDR2t DIRSS| H|u 413 ZHut
2 Xi$iE(Recall)* HUL(Precision)** F-A30{(F-score)***
DIRS 0.53 0.52 0.52
GDR 0.99 0.80 0.88
* Ti3t(Recal): AR HOVHE 5 AIAEIO| HOLH HIS. 1,001 7HHS42 HOIHLE SXIX| 04T X S0k
** MU (Precision): A|ARO| JHOIHEEL T HEKSH 4 & A2 JHQIFEQI HIE. 1.001 77te4E QEXLHS

** F-ATI0}: A 2{Z0MC] F-AT 0= HU(precision) 2t HistE(recall)2 23t BHOZ, 05E 1 A0|2] 22 7IX|H 10 7PiES =2 MsS LIErY
EX]: Mingi Jiang 2| 42!, "Generative Data Refinement: Just Ask for Better Data", arXiv, 2025.09.11., https://arxiv.org/pdf/2509.08653
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* HAME|E API(Perspective API): 720] 24315t Cist 8t XS QIoh 7HEe ofd 2 AT =712, Hil2fd ZHS AZ5I0 HAEQ
S4(Toxic)2 BAISIL 3|2 HHetol= 7152 Mis Y
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e GIOIE] H=t YUME et E= BE, 4 HO|E =F2| LYY |

- @742 lofE ZA #gelA pol100k” H|olE o] EHE MA O] Bt AMd HEE FE310] 5H 7|9
AE-99 g 749 ‘polSk-quiz’ HolE AEE G o] Holg AE= 4& #3f HlolEel
Zohe AA| AAe B7Rsl] A%t 71Ee s 88

- A€ dlolH R k53t AT REo] Hee= Sk A 0.8801A4 3k ¥ 0.922 =], HA ZHgolM =
2 to]5 9] {83 AR} F HEFUSS SRIG

- B3 9 A= dojHe e odRt S48 AU, Al ZEoA bRt AlES Atk A2 oER
A 712 22 B9t ZEIE AV E85ta, ARNE & nERE Y 2E2 £
ol #ashe 4ol =

- GDR2 A4 AiE< A HlolHE 7INte = Azgsie Aoz, A Holg7t A d oS AaLEA
AT = = B4 B FAE pollo0k’ HlojEle] e &4 A tigt HolEEg EX
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ZE U ALY

o H2{X|H CO[ES St50| &8 JHsE Ko Mat

- 72 Wiki=s AN GDR 71Ee %5 2% AqolmdliMe Fedle] BAA I
dolEiE s AHAsHe W0, o] Tl PR G5 HE 2L v e hee
AABIAE, 1% Hlolelo] §7] 98 Jr T2 nEst

- ol A4 HolEo] Fstelo] A2e HolES WSOl T4 Hloje A4 WAl & ez, Y]
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QoA SASHHIAL §8% 39 HlolEY S 272 4 Y A8 ke AN

o o2 AT WX 7| THM Yt
- APAL P AT PFOR SR distillation) HoIE ABfes AN eIFIS Bol AFT v18L
E0|3L FA| FEe /Mdshe B AR
- SR 7IH2 2 2do 582 A2 BUR oA T2 S o F2 HEeE YT 4 A she
701, Asfais el e meol H e s ANEES shiArl el
- % 722 GDRS T2 Hole B3 97 R0 FHBE 7w ASHT ek LD ool
AAo] Sle Fd= Az, o EAO 4] o] A EA &M= AABH] o3 PR
7= EAIE tEE= AFHA* 22 (corpus-level) 79I x| 5o| 3=
* AMA(corpus): MAXCZ SEEU THE BMAE R2S SoH SF 0], W, FH|, AEY F= AHE HHSI= HAESS TolE £
US. TMA 7 JHIgE RF012 5 M B2 M= FH7E 0| HOIX|Z, o2 ZME SE6IH S5 00 St Qs YHE F2E
2 | He Z2E ojg
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* Mingi Jiang 9] 491, "Generative Data Refinement: Just Ask for Better Data", arXiv, 2025.09.11.,

https://arxiv.or: f/2

JEH‘_, 7=, 14 }%’— ZWSHA] °l9&‘ﬂ Al 35 HlolH ’gxﬂ‘ﬂ IR, ATERRIA, 2025.09.16.,
. .

3) Mingi Jiang 2| 42!, "Generative Data Refinement: Just Ask for Better Data", arXiv, 2025.09.11., https://arxiv.org/pdf/2509.08653
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202511 O, ABMDECHSID 70| A2yst Al 78t S 24 ATAO

MREMESR2 RUHEAREIE, AUFEM 8VH ‘=8 THZZE JiES 33

Heotn, Atef S1% MBS £X F0I2T WEICH JHUE 7SS J1EQ| orjQ

flet oiZz0l2t F/IUCH, AREMEE:2 &2 0] 7les MBe AEY

ZoHE 0} oIy B0 KRS AZI0|Ct,

Al L= 39 71E XMEE & ofF 8X| 71 WY

o Al M58 S MEEO| U= S FH 2E oF EiX|ok= M7[& Y

- 20259 9%, AREFEE(SoundPatrol Inc.)2 FUWARA 18 (Universal Music Group, UMG),
AR (Sony Musio)Zt FEslo] Al 4FEE 20| 71&9] A0 = J2okZ FHo= s
SAHA AR E 2R)617] Y3t A2 Hd WAZAE(Neural Fingerprinting)* 7148 250
Fastglon A71&S At @3] A48 Aolaty WHgH)
* 58 WHZZE(Neural Fingerprinting): S242| R TE 2|5 S THRAS HHUOR (36101, J0|N RAMS 246l= 7I&

- ARREIHJEEL AEHEWSHY(Stanford University) G7-210] F&0] Fo] A7t Al 7|8k 29 24

AT A7|HeRE, F2 Jo 9 or]Q Fopo] AZE HE 7iag A 7idsta 9lon, o= Al

AEE 229 7] ARE 8 oRE AXTIC E TRk 7|& Qlumet 52 F7lsk

uzv

r=

i

1) SoundPatrol Inc., "SoundPatrol Collaborates With Universal Music Group and Sony Music to Deploy Groundbreaking Neural Fingerprinting Technologies for
Detecting Copyright Infringement in Music, Including Al-Generated Works", Financial CONTENT, 2025.09.25.,
https://markets.financialcontent.com/stocks/article/bizwire-2025-9-25-soundpatrol-collaborates-with—-universal-music—-group-and-sony-music-to-de
ploy—groundbreaking—neural—-fingerprinting—technologies—for-detecting—copyright-infringement-in-music-including—ai-generated-works

10
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Wl SA Y U 71E XZ= E8 Q4 AAolk= Al 718 X 7=

o 3Otu} Halof| ZetE 7|E XEIE HE Q4 EX|[5h= ZHlA Al BH
- AEA R 712 7129 2H2 PAZY(audio fingerprinting)*o] T<=s] YT =9 274
AlHskE= H) I3Y SAIE gol, 299 A2 -8E5-3H =2 5 9l fAMI(musical semantics)™ =
BEA% 4 Q= AW 7 RElS 285}
* OC|Q Wr{m2IEl(audio fingerprinting): SR2| Its, I, HIE S TQ3 23 EXS AXI51510] HS T HENZ MASH 5|, SUSIALL
QA SIS B2 Al 712

** o|0X RAH(musical semantics): S2{| B2L, 25, 8, 71X S ‘S JE & OLI2E T Qtof] HZ1 SO ojn| &
FAIEE Ofefoh= g

- ol AV 899 3=, @zd, PE, 24 5 W FHAAE SHH] FE PAYNeural
Embedding® FI2 HBeLR, o B3l o9 oJula fAYE ek T2, o B B
B QIglo] 233 3o%0] Al AHEE 99 &0 ol A= ‘S vHEA S Yat

=2
* 72 eHZ(Neural Embedding): 22| #2L|, T, 2i5 & LS FHQAE QIZAISO| 0o 4= U= =] HIE] HEHZ HFSK= 712

71E0) AdE B8 oS BT 4 9IS

[E1] Al MEE2| 7|F MEIE 28 OF BIX| V12 gM 58 & S8 Eel

T= 33 4 3 M| LHE
=2 dA=zd SO TXH-O0|H QAL S BAGIH AIMEE &
(Neural Fingerprinting) OI7F HXIE0| SX AlH
w2 MY QISX|s AAY0| S24S shaE M 2 Jo| "W2L, 2|5, M
(Neural Signature) S0|M F£&5H= 196t EX IHE (feature pattern)
il JlE Q4
w2 U 29 HI0[E1E HE| HEHZ HEto] MAY0| IEHY FAMES
(Neural Embedding) MEUKMOZ BI43t 4 YT 2 5t
a5 g QIZX|S0| e& 29 14 A(REL, 2|5, ZE, 3M 5)E
(Deep Embedding) Cixte HE YE= Hetsl] JHalcle 7|s
Jjax £x HAZH U H =X AEZ|Y SHH0M SHO| A== FA|
- T . . =
(Real-time Detection) J1E MEE g8 08 24 Vts
o2 uel QUL -FY HS H= UA| YUY MY o5 -8 M IHYS FHo ¥ =9
oo aoTl X ) i
(Pipeline Tracking) 2 AE WX

1"
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SUHAREDE: ‘St LMY HME X|67| 25t oHE= HA| 2ol
- FUHARRAIES 3 A CEO FAI9F I#Q1X(Sir Lucian Grainge)= ‘Al OlE|AEOA
A4 Z94 7185 Xﬂ‘g‘s} 5, A0 159 F&ES Bosh7] 93t a3l =471 Qs
AREIEET] g2 A& A Lot7] A s 2AE AAsk= Hl F3o] Aot 1L AF

l-'>~
l‘_>.4..

|'0II

FMERH 2= 95t 842172

@ ALREL “REOA XIS 7ts6l 3 of 25
- AYHZ o F249 fxg ¥R Z2Z 9y 4 FA(Dennis Kooker)= “‘Al= SHIZA &84

A ZE
W AR lA 71318 AZAAE, 1 FHAoIN o&rtel Fele WAL & B o

Yo derte e £3%L, mEAA A% A5Sa YT AAAS FEH 9
A"olet ¥
@ AREMES : “Al AEE S910| KIS $S 015 A3 & Ut 712 Q"D
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2) Businesswire, "SoundPatrol Collaborates With Universal Music Group and Sony Music to Deploy Groundbreaking Neural Fingerprinting Technologies
for Detecting Copyright Infringement in Music, Including Al-Generated Works", 2025.09.25., https://www.businesswire.com/news/home/2025092
5867965/en/SoundPatrol-Collaborates—With-Universal-Music-Group—and-Sony-Music-to-Deploy-Groundbreaking—Neural-Fingerprinting-Techn
ologies—for-Detecting—Copyright-Infringement-in—Music-Including—Al-Generated—\Works

3) Daniel Tencer, "Universal and Sony Music partner with new platform to detect Al music copyright theft using ‘groundbreaking neural fingerprinting’ t
echnology”, MusicBusinessWorldwide, 2025.09.25., https://www.musicbusinessworldwide.com/universal-and-sony-music-partner-with-new-pl
atform-to-detect-ai-music-copyright-theft-using—groundbreaking—neural-fingerprinting—technology/

4) Universal Music, "SOUNDPATROL COLLABORATES WITH UNIVERSAL MUSIC GROUP AND SONY MUSIC TO DEPLOY GROUNDBREAKING NEUR
AL FINGERPRINTING TECHNOLOGIES FOR DETECTING COPYRIGHT INFRINGEMENT IN MUSIC, INCLUDING AlI-GENERATED WORKS", 2025.09.2
5., https://www.universalmusic.com/soundpatrol-collaborates-with-universal-music-group—and-sony-music-to-deploy-groundbreaking—neural-
fingerprinting—technologies—for-detecting—copyright-infringement-in—-music-including—ai-generated-wor
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SoundPatrol Inc., "SoundPatrol Collaborates With Universal Music Group and Sony Music to Deploy Gro

undbreaking Neural Fingerprinting Technologies for Detecting Copyright Infringement in Music, Includi
ng AI-Generated Works", Financial CONTENT, 2025.09.25.,

* Businesswire, "SoundPatrol Collaborates With Universal Music Group and Sony Music to Deploy Groundbr
eaking Neural Fingerprinting Technologies for Detecting Copyright Infringement in Music, Including AI-G

enerated Works", 2025.09.25., https://www.businesswire.com/news/home/202 en/SoundPatr

rprinting-Technologies-for-Detecting-Copyright-Infringement-in-Music-Including-Al-Generated-Works

* Ashley King, "UMG, Sony Music S1gn Ma]or Al Copyright Detection and Fmgerprmtmg Alliance", 2025.09.25.,

Digital Music News, h

* Daniel Tencer, "Universal and Sony Music partner with new platform to detect Al music copyright theft

using ‘groundbreaking neural fingerprinting’ technology", MusicBusinessWorldwide, 2025.09.25., https:/

* Andre Paine, "UMG & Sony work with Al research lab SoundPatrol to protect artists from copyright infri
ngement’, MusicWeek, 2025.09.25., : i - - -with-ai-
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https://www.musicweek.com/labels/read/umg-sony-work-with-ai-research-lab-soundpatrol-to-protect-artists-from-copyright-infringement/092731
https://www.musicweek.com/labels/read/umg-sony-work-with-ai-research-lab-soundpatrol-to-protect-artists-from-copyright-infringement/092731
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1) Sara Fischer, Kerry Flynn, “Scoop: Microsoft looks to build Al marketplace for publishers”, Axios, 2025.09.23., https://www.axios.com/2025/09/23/
microsoft-ai-marketplace—publishers
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£7%: Dave Ritchie, "Microsoft Unveils Publisher Marketplace for Al Content Compensation”, WPN, 2025.09.23.,
https://mwww.webpronews.com/microsoft-unveils—publisher-marketplace-for-ai-content-compensation—2/
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£7%: Dave Ritchie, "Microsoft Unveils Publisher Marketplace for Al Content Compensation”, WPN, 2025.09.23.,
https://mww.webpronews.com/microsoft-unveils—publisher-marketplace-for-ai-content-compensation-2/

2) Sara Fischer, Kerry Flynn, “Scoop: Microsoft looks to build Al marketplace for publishers”, Axios, 2025.09.23., https://www.axios.com/2025/09/23/
microsoft-ai-marketplace—publishers
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* Michael Hoglund, "Microsoft's new ‘Publisher Content Marketplace’ looks to compensate Al content

creators and publishers", Windows Central, 2025.09.24., https://www.windowscentral.com/artificial-i

* Sara Fischer, Kerry Flynn, “Scoop: Microsoft looks to build Al marketplace for publishers’, Axios, 2025.09.23.,
202 2 icr -ai- = isher

3) Sara Fischer, Kerry Flynn, “Scoop: Microsoft looks to build Al marketplace for publishers”, Axios, 2025.09.23., https://www.axios.com/2025/09/23/

microsoft—ai-marketplace—publishers
4) Dave Ritchie, "Microsoft Unveils Publisher Marketplace for Al Content Compensation”, WPN, 2025.09.23., https://www.webpronews.com/microsoft

-unveils—publisher-marketplace-for-ai-content-compensation-2/
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1) XtreamWatch, “Best IPTV Providers: Unveiling the Complete Truth About Geo—-Blocking in 2025”, 2025.10.10. X3, https://xtreamwatch.com/iptv—tv—provider
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ESAQ 715F AutE Al2ko 2 A FRS Asdlote APS A 9. 56 YEYHZT}F F4t=d o

AU A Hlo[HE 8 4= o] A Aet 7|zo] ¥ Feeid A

- 89 %(Buropean Union, EU)Q| HAE @A A& (Digital Single Market) Z=F 3| 7 Zdl=
ALE TYcH o 74 AHAPF 3 ol 5732 Ho] 2R E 0|8 & Y& ol =97 ASE

g 2 7HFAA, g, 18 5 M2 4 EokE SiE 7FsAdol A=

o AQITL AH|X} 2 Af0]2] 2

- 27 7 292 22 gAY 2dx AR A4 FA9). SRS Aol WA ojwel FFAY
AF8AL A AfololA] FHS Folok 3. T3 1S o FUT A 7R SHA of 5 A4
AEAGAL BRE o8 4 U

2) Nexott, “IPTV TV Providers: The Truth Behind Geo-Blocking in 2025", 2025.10.10. 8|, https://nexott.net/blog/iptv—tv-providers-the-truth-behind-geo—blocking-in—plus/
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- A% el s 719l] 7ot vl Aok B ol A e o WA U e A1
22 FESEA TH2S Bk RS TAET 9
s
* Advanced Television, “Cross-border content access in the digital entertainment era”, 2025.09.26.,
https://www.advanced-television.com/2025/09/26/cross-border-content-access-in-the-digital-
entertainment-era/
* Charlotte Noah, “What are GEO Restrictions and How do I bypass them?”, Binge VPN, 2024.09.19.,

https://bingevpn.com/blog/what-are-geo-restrictions-how-do-i-bypass-them/

“IPTV TV Providers: The Truth Behind Geo-Blocking in 2025, 2025.10.10. &3], https://nex

* Nexott,
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AM Al B QZAAZD T

2025 9F CQH|C|Op} b2 7|# 3D E= OjYmolMd dd 7iEel

Audio2Face?| Al 22, SDK, =3 ZJIE MIT t0|MAZ LEAAIGHHA]

AR HERIS| 7= HZE0| U= 2ERACE 0] 7Is2 59 YHUCZ K=

E

J

HHIQ A BoIS S Yo, "QEHAS OOF et el AT 5'8 S5 121
HELZ 2 JHE &0 ZA| S8 7Isoltt. HEA= MsE &8 DdYH3S
Soff MA| HO[HZ HEY ZES 44 + UAH, Azt AE Ut AR HIZf
ZH= B0 28 4 U offd 7I=2 oMl Tet A0 HEE(0] OfL|H|0]M
Y At 3 H=et ACE HEIHCH, AH|Hok= HATE HRLE 2=

Solf JHEX HEAIS A=ol2d= YEE H0|1T L.

Ab[Ciof, Al HHEEHE Al E= OHLH|0] =+t LELA Het

e Audio2Face 221} SDK £& S7H2 72X MM =y
- QHdolNvidia)= 20259 9€ 249 AARY] ML 7|¥t 3D FE=F ofudold A4 7=
Audio2Face*E FAJSk= Al 29, SDK**, S8 Z|dY3, 1908 QE4AAR F/%HD

* Audio2Face: QTIQ(S) YZPIOR 3D FHZYEIS| U2 OHLIKOINT YIS XSO MAsH= Al 1SR, AOIL 4 T Al FHZELS)
o BYT BYS AXROR IS T G0 S TIASt Q21512 XSO OfLIKOIMO| 445

** SDK(Software Development Kit): 7HEAI7t 8 ATEQ0|Lt SIEY0IE 283 S8 &
Audio2Face SDK= 7HLA7t Audio2Face 71&S RH12| A QO[LE OfZ 2|00 Sig = UA EH—’F—E

- Audio2Face SDK+= F7EL 227 730K E= ofiudloldS Aldslal A3¥ske o B.ast elojHeZ|e}
TAMZ =] 12 C++2} Python T2 1Y Adoi= 2P 44 FT7FMIT Blolia s AlgH

*MIT 20l AZEQNE MREA AL, ZAL +74, HEY 4 JATE 5185k LELA 2H0[HA, YUK SHOZE Kot 0| AZE
01 7|ZS0] MSok= 2f0[A F 5t

4 =S HBEE =7 28,
2723 =7 2HS EHY

1) Emma Roth, “Nvidia is letting anyone use its Al voice animation tech”, The Verge, 2025.09.26.,
https://www.theverge.com/news/785981/nvidia-audio2face-ai-voice-animation-open-source
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[E 1] Audio2Face QEAA T7|X| A

IH7 || 2c 2| MA
Audio2Face SDK A e orat sty T I MIT
Autodesk Maya 22{19! Maya LHOIA 2L 7[8F L= OfL||O|M Ao MIT
Unreal Engine 5 £2{19! UES LHOA 2L 7]dt L= OHL|H|O|M A MIT
3 OYAY3 XI&| GIO|E{2 Audio2Face 22 M Apache
Audio2Face 22! 3|y 2E(2.2), &t 2E(3.0) NVIDIA Open Model License

EX: ke Nnoli, “NVIDIA Open Sources Audio2Face Animation Model”, NVIDIA developer Technical Blog, 2025.09.24.,

Enl

https://developer.nvidia.com/blog/nvidia-open-sources—audio2face—animation-model/

H O HSC= e 2 Y =HH =Y

lH]tjol= Audio2Face €3 ZEAYIE A Vil WAL AA Hol[HE &8st BdS
%] }'7 £ 8o A 2= 48T 5 JES o, wER] Ao 2 AE FF ofjyHoldS

59 &80l 715

AZGE = L E AE Holg7t ¥ AgEn, ede niY, 3D BH9] dF 3PS WEE
aiﬂl—"ﬂ I(blendshape)* HoJ&l, 3D €9 FZ|YUZ IR 7|E3 ool M| ExF
7WXl(animated geometry cache) T, 3D Rgo] JejQ} ;L @E‘Z’ g2 X 9 Ed] 3}U(geometry
files), 3D ZA|9] YIA]-3H-37] 5 WS FHE 2 W ujY 52 &8+ IS

EHEM0|Z(blendshape): 3D EHO| ¥= E’é% 2S7| floh MBEE 715, 712 2= YH0IM R= 23, ot €2 S AT EY HHE
IJIEI USOHEFL, 0SS AO7IH RHAY R B HalE H3ig

Hol

r5 1~N e
rlr

[ F{OI'
10

no

ZQ AU AXI 2791 HE2 ST A 2435}
3D ofydold AF =49l LEHAT wloKAutodesk Maya)t A <% A IR 5(Unreal
Engine 5)-& &3 71%10] 7 w24

A= LEGAT vloht Al ARloA ZAsicirt 2ot J=shd AHE F ofydol4Ao]
ui2 Y 4+ 93

QEG AT ulopg 912 2.0 HjAoZ MIT oA &
HAA AREE 4= 9= 2.5 HHo] AlFE. 53] A=Y IAE 2
e =41 HlEkH(Metahuman)@t 37 £ = = AEo] Z3kg

g, Qeld A 5.4, 5.5, 5.6
E791e AHEQ PAE ARk
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2r 7|8 HA)ZE H= OjUHI0]Y dd 7IE A=

- Audio2Faces 2/39] 582 #4335 ofyrold HlolEiE THE, ol 3D oflEre] ¥ HET A w29

A 8351=uprlo 2 =5} 04 EXofl= e = 4]0l -S40 UEL} ojok 710 O A njjE]o] 23l
- o] 7l&eZ 9] o R HEe AAAS dol, &40 B2 Aol AgE 248 olg
RHoR RAL 5 %&

- A ool wolel = AlEo] 92 o] A gulol I3 YA Y HAL ALY 4 IS

- Ol digti o] ndy 4 wES T8 AREARL AAHE gSE UE 4 9= A3 3D
ollerE T A Al 71&9] & —‘?—Ec_é 25t

o AMM K&t 2EHIXQL MA|IZH AEZ|AY 214 RE X[

- Audio2Face”} TF= offydo]A glojg& ulg] FH|E A} Qe ERI=E o) A FEHsHAY,
A7} S04 diglel= IR EHE Yol AAZRe R AT 5= 3. WA= AlY S0 des A&
GF 2L AP ARE Zel 29 AAZE AE Y 3D i AlAF RO o] 7|&E HE 4 S

- AXZIo R dF ofydo]Adat AT E ATl AT AR ol AHLAQ] YA i A’k
w27 kg AEIYEE QUeE I EItAo|mnz vy HfFEU SN SA HATS}
A& ofyro]dS AT

- dib|tolrl A Z3k= NVIDIA In-Game Inferencing(NVIGD) SDK: A}t ofZa]FA ol AolA
AFE] AXE Al 23 Asol= 7HHsta #lE 93 A3t NVIGIE= GPU, NPU, CPU & thst
st=lojollA B3l AR 52 S &8 5+ J=E

[I& 1] Audio2Face X5 22|

AudioZ2Emotion

Z=X: lke Nnoli, “NVIDIA Open Sources Audio2Face Animation Model”, NVIDIA developer Technical Blog, 2025.09.24.,
https://developer.nvidia.com/blog/nvidia—open-sources—audio2face—animation-model/
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o A AIY ME A2} WL §E5}

- Audio2Face= Q2EAAS) o|AKXE F1 25(Codemasters), Alien: Rogue Incursion Evolved
Edition(Survios), Chernobylite 2: Exclusion Zone(The Farm 51) 5 t}=2] AUl -850 gk

- The Farm 519 FgooJelE. tdE Wojciech Pazdure Audio2Face £§0& 2 AJ7H9]
ofymo]d ZAS Aok o, PRoA E7Fs3E ofo|toi7} 7FssiFi Tk ¥el2)

- LEAAIIE I NIEAL, S, QAL R4 FIEE SREolal T flo] M2 7 =3k 4= 1A
sh, AFYEZFAIZE 762 716kl tedet 8=of 9 7|&Z ¥ 3tot= ”1':““ F71 3444

- Audio2Face SDK¢} &2]71%12 MIT oAz, 3 I YUYI= Apache FHOlAAR AF =0
A4 &gol A=2F

- ¥Hoks H2FE=(Discord)olM Audio2Face WA AFUEE 295H, #ARHE =S 59
7|&0] bRt £ 2 A= AL FRE HEIA T

* Kosta Andreadis, “NVIDIA's Al-powered Audio2Face animation model is now open source for all develo

pers’, TweakTown, 2025.09.29., https://www.tweaktown.com/news/107951

2) lke Nnoli, “NVIDIA Open Sources Audio2Face Animation Model”, NVIDIA developer Technical Blog, 2025.09.24.,
https://developer.nvidia.com/blog/nvidia-open-sources—audio2face—animation-model/
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2FS WA= UL Ol A7t Bt 2H=x X =415 H0, 4 HalE
Olaioll Hiole 7IgZ2 ZEAL UASS 2OEC &M Ef#s Fd

Stgot] AIHAQ| Hat IFES ZYSHALE, YLHeh HIER Ci0|HE
Soll 22|M 42 AES Ustoldi= A7t 0| REE ettt

iy 07II5

2 BIM0ME 0|E1§ Al2ef|0] 9 HIOL 8y 7|=9 MHE 2Motlxt
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1) Shy Cohen, "New Al text-to-video system masters the art of time-lapse video generation”, AOL, 2025.09.25., https://www.aol.com/articles/ai-tex
t-video—system-masters—180700440.html
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J|E HAE-E-H|C|R 7|52 etAet A 23S ST

ASH|0| 48 HAE-E-H|[|Q 7|& EX
- ¥ AlEdely Ado] AEEA P2 7|& HAE-R-H|T (Text-to-Video)* 7|&Z, HFE 2
olu]x] A BEL A7k %02 SHASI= HPAlS w5tk o] A 5E o|u]z] QYA muElo] 27k EX
2 oo BgatE, A WstE EdsY] 93 U] RES Flsie 722 o]Roly
* HIAE-EH|C|Q(Text-to-Video): ABAP 2J25HZEO|LT IHEHIAE)S J[BI02, QIZXIS0| 11 LISS ARIMOR siAf STMS XIS ddol=7I&
- o] H A2 AR ol wig 9 A FE2 S AT = e, 2813 AAL
519 WSS Hohft Hols WHs A Holn], AAH AL hRE Tagt Fhet S-9lot
ARt F7F ol o] wm|e A4S BAshe ol A= A7 Eeks

a

o =] I =2|H MA i 2|

- o3t FAE FESH] AT tike g AAE o] ‘AA E(World Model)* ol2h= HHY. ol
71E AL 71edd I 999 AFE fAReRE AEske e del, &2 WA AE3H
JAIBAE 22 5ol Aistste] A4 5291 Hsh AAIE Algdoldshke ol $4Y

* MAl 22 (World Model): 2ZXIS0| 5 MAQ| 22| 2], QutEA|, AS2H WIS LIXOZ 5610 AAZ SHA4S 05 A2 018 5
UEF Sh= gz, Hadt CI0JE MRS Hol A0 SXQI HELS AR | /gt Al 28 #&

- ojafat 714d XA ANY ALY e T 2z AL Bl & T o WAL AL
ofrlt

Al B+t S2X Hat AIZ20|1 40 E=tE DL 4 23 AR, e

o 7 JHl W AlE2I0[ES2)

- WiRER)(MagicTime) 7]& SAE-F-|t] @ welo] ohd o] Aljhed 29t HAbst £2]%
AAS] FAR1 HskE g FRths A QoA SE% 7ed. et 34 84S Hol, A9
S50 e A9 AAAEE HY P AEHoldsk: AL BRE AAY

- O|E 9l 7% 27hE A AIA 9 EEd HSE Y52 0E 91 Yl B HA(Time-lapse) B/
dojelo]l &. Zo| WA, #o] R-Eo] 22 A7 T2 AA HlojHE SgRrozs, mdo] wWslo)
HAA sfe3t &2 HalE olsiotes Fieshe WAke et

- ol HIWe S WHEdL 222E HE AlEHClE(Metamorphic Simulator)’ 2 2|5},
HAE ZERE| nfet £ AA &70] ARt wie) of BA MRS A&t Al dsleks 8
ZH2A F. ole Al7F A AIAIY] A4S WAEsH: shte] A2E AARE AY

- 0] 719 Mde uEFEY AA ERIA 51 GFS S5 HlolHE 86t 71E AE FEsHA
A AAAEY F5HQ WP e e AFske © 2. ols AL 1= AL d9,
Hste] T AAE Aok Hl $HS E AY

2) Shenghai Yuan 2| 82!, "MagicTime: Time—-lapse Video Generation Models as Metamorphic Simulators”, arXiv, 2025.04.06., https://arxiv.org/html|/24
04.05014v2
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environment
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separation and
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(a) Generul Vldeos (b) Mfdmorphic Vi deos

£X{: Shenghai Yuan 2| 821, "MagicTime: Time—-lapse Video Generation Models as Metamorphic Simulators”, arXiv, 2025.04.06.,
https://arxiv.org/html|/2404.05014v2
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3) Shenghai Yuan 2| 821, "MagicTime: Time-lapse Video Generation Models as Metamorphic Simulators”, arXiv, 2025.04.06., https://arxiv.org/htm|/2404.05014v2
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* Shenghai Yuan 9] 8%], "MagicTime: Time-lapse Video Generation Models as Metamorphic Simulators', arXiv,

2025.04.06., https://arxiv.org/html/2404.05014v2
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