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20269 6E FUA AT BE ASE A YTE HI5ke AF0] o|FojFth 5U9 FAAt
HotE(Vodafone), ¢ Y5 AM Arbeitsgemeinschaft der offentlich-rechtlichen Rund-
funkanstalten, ARD)¥} o]& F3} GASLHE(Siidwestrundfunk, SWR), 12|12 vl ¥ 2 €25
FHE5HHDuale Hochschule Baden-Wiirttemberg, DHBW)o| $HA #ojsf, TFIFEZEQ] ARD
A} mlel= 9] SWR WSAIEE FARE A4stal 1 7N S 2EHS IA 42 AS3
ol ASdle ¥AF 7] E¥(Quantum Key Distribution, QKD)2= *4jo] 290w, g3l F=
HY] BAE AE QdE Fadol RN 2 4B 71 e, Tt FAle dEE S 1
A7t SA B3y 7|7 AAsor Alz ghEojdinh oo AAlRE AF2 QKD7 AdAE Hlojy
oA A5 7Fe oS B & AR B7HE
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ol AFo] FHLE o+ WSl Ad A fEoltt. 2 st A7t sE2 AAA

A 271 W2, A% EF A2t 7t=A 01 AY 24E YE2oR viHE I gFo] |A HAH.
W&o, 2E2 FAY A BEEAYE B2 Aol AARE AAZE TS0 AR YEo] 7]o1Es AR
WAL £38] AASH: folth 15 UE ASE A4 4% WA0E HIE0] got, HiH
QA 8ol A THEA ol Bt v FEEA N W3t E=°] AAL Y. oH
AS2 1 Ev° U shute] did2g, A DA Ed29 F2AHY 7EAHE o8A A2
ZAQ7ere JAIE BHAl 2A g

© FARFE AEH QKDY

QKD7} 334 wgols pafele] o] gl o5 WHS WRE Y BAL 2 4%
5 ke RS YT ASSE, T 49 2GR A3 AFY Jlert B/ YErhe A4

o

oA Beto] AR AR de] AGEE 3707 A= o3t ALt do|=F Hete] 7jwto s A
et T FARFEE o] AXke 7IERT A HEA AT 4= 9lo], o] HAE FU=E 7FsAo
A7)t AAE FREFE EotollA AMGElR= 40 Ear2]&(Shor's algorithm)ol2t &&= L &
F9] ARIFESE S viE2A SHES 1QtEo], @A d 2ol 4art v FH3E 4 U3S

HojEn), U A A Y 8% T2 LSS ol A vl qug Bart AX.

—_—

QKD o] BAlo] th2 Ao Mt 7|E %57k A48 A4t ofelgo] At A 24,
Prpegste] Hote] 2AS Ert. P e SHSPAL BT P 1 At TRH D FHE BAE
A5 o], 12 FIE £30] F2vt ZlolsW 1 £4o] wheA] Witk o] 43 o
QKDE: £3 A=g 74T 4 don, PAafkee Qi SHosE $7] olgje HIHe AT
o= BT 9 AT W4 Aol B o] 714S Bl 483 ARols, ololi R ML
QKD7} ol U2l 53k o] g A SAT=AE Aelz st

1. 22: YL 7| 2l 71=2 B2(et 2
ot Qeiot 23 WA A% A

QKDY HeQH2 dAete] T 712 dgj7h At shts 54 871 BYE, ol AR
%2 499 FA AHE FZo] EAS= Aol B7lssithe 98t tE shbs stoldHEa
=847 ¥ (Heisenberg uncertainty principle)2, ol FA JHiE S4sEHE A AA7H 1
FHE SEHEATE At o] & A7 A ZEdl, FA AEE S HlAY IHE H7IEs a
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AEE AAHOR gt AN P49 Pt Aol dol myE Edvt H: AL FHo=,
FHE(qubit7} 07 1 B4 A1 4= Jlolok o] =3t A1 Aol Fs e,

* FHIE(qubit: YR HEE HiE A4 BI2, 7IZ ZRE| HIEZE 0011 5 oLIS| 2R 2= 2T 22| T S SA) KK 2 9101 012 AEHS 3
0| LIERS 4 I8

o] 7heH =3 HAE AR WA= 2ol 34 wgtd] JFolrh. FAo] A ARE JtEAHE
ﬁx}i SAdoF shetl, S4shke &3 AE7E ¥Ho] £20] der. AR #AlAE
oA 277 duiyt A=A s o] &2 Aol 4 e, 1 AHE A3AH

A& Fobdint. Aol HI=A] Eddti= Ho] QKD7H 7|E d2et 35 = AF ol

o] YL 7|8 WEL RN GAF 2 AEAT WA SARTE FA P AE O BAE
A A2 B, 4147} 0|5 Wot Sk, olo] FZo] WEo| BAL B 2o £ 7|2L
WHET, A AXSHE BEG T HF A2 it o] BN 2580 WAHOR ¥
Uehbe £4o] Jglths ASE B3 7|8 WYIe § A2 BE oA B ABlN 24 ARt
24 Eelia 717t 4502 AT & Ao] vk o] Axje] st

oln

* QKD Z2 g3} A5 1§29 23}

QKDE BEE A Aol g Tl weh 24 F 22 vhdrh shhe Ol/& H4 WA (Discrete
Variable QKD, DV-QKD)2.&, o= 37t shbshhs Al= T B4 HEE RS g PAlolth te
site 9% W ¥4(Continuous Variable QKD, CV-QKD)2&, ol= H9f A7ieh ¢ 22
ALZR1 gholl FRE Aol vt FA o2 AEshe WAlolth. DV-QKD+= 3ol sttt 48 A&
Z7E 2as] Hlgo] 11, ¥tiE CV-QKD+= 71& §4l et & gradjAut 5o & wztsit +

YA F TS LEAE AS AT, B 87 7, 71E AH|9ke] T3] met gt
EEZN

$Ao=E QKD FolN 27] Z2EE F Sl BB847l 9itt. BB84+= DV-QKDI
&3, o YRS Fe PAooA FHRE B AR 32 AolE & 9 vluE | AR
H g dRlojehe E T IR A4S ol8sh: B9l AR e, ok F
A7t A2 AZEo] F& A7t FeAE b2 ZE ABIAE Btk E912 Al EHAA w2
Heke AZSHA, A AR Aol dA oA A =D A= BB84RTH B2 WOtk o]XF
T2 EZuirh T A7 g, 204000 95 AdeET
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gt A AE|2oAE Z2EE Z4F ofz} o]F ofd HIEHI 72N 288 A= S

1 8471 Hrh. AE 72 SHAMNE o] k. 7P 7182 AH of A P LR, ol SARe

FAE A P AER AY ol FE 9A AEE T A ZF S AT0] o] 20 sty
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71 W F= AR o BAA FAo] dijkez AAE. o] oM 7] B AE7E FF0lA 719
A 2HiE 289 A FEe €Y + Ao, SV &F AA, 3 AHldM A 5 e

HoPge Pl Folok sh I ek,

[28 1] QKDL X of XM & X1 CH ChX[Y HE 1=

Send Qubits
A b s A »
(XN X Quantum channel 0000
Alice ‘ Bob
(Sender) + X X 4 Classical channel + XX+ (Receiver)

Report measurement Basis

a) Point to Point QKD

Key Management
Request Quantum Key Center

Alice 100tm
(CELE) NN Cassical channel

Request Quantum Key

100101 Bob
Classical channel (Receiver)

QKP1 QKP2 QKP3

B) Point to Multipoint QKD

ZEX: Dalal Aljebry 2| 1%, “Quantum key distribution in next-generation networks: a survey of space—based, aerial, and SDN-enabled
frameworks for secure communication”, Springer Nature, 2026.06.01., https://link.springer.com/article/10.1007/s11128-026-05216-y

* A A A HEAA RS 2

QKDE B4#E ek A5 o) 729 Ho] Rt I Feis EASIAR 1 AEE S7s0oF
shetl, 34che w3t AVt SEA 9Ee Jd2 ¥ 4 gltk o] mEe] 4vt SAAY s
ol BAS) 7192 55 TAE € 4 ook 3R BHRE AuH AR &A= i, A8
FrolMe GEHORE 100~200km Qo] FAR FIATh ¢A AWE @S ASHAR TR
FRNAE BAZE BA AR d5E 7t2A2E | ARIR Yol st o] &4lo] djEo] "t A
e PR AV A2 HeR AYE sEEe AUt deu 47 E3F By A
dolehs Al FEe ok gt

OIAH A FAF 71N ol 71EF Aol ot 9)o], olE meksty] 3t ARt Tikto] &
ARSI k. o] HAE b7] AR FFOE AT TF EXFE o183t Ao AN 2 A g
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EAo] A2 7 T 27e 289, B Bold XA Apolo] I 718 Aske WAE &8
7Fssitt. AAR F=29 HHAMicius) 9482 1,200km7t B AZolA AT W g 71E
Fae o AR, FHME AAE F/891 QKD BHE A2 oIFU(EAGLE-1) Aol #4151
kD FZols =80y A5 HEE A= SHEC) olFH A AR dLdE A, A vt
271 o A7 dES WIlHE Alxk ojofXint. o|2i3t HIA A2 AV B = A= dAE
Folohs S22 ¥7hE

wol7t QKDE AAIH ATl &0 Yoe FZ YR oo, AZEolg 2 Alojdle=
"FAl(Software-Defined Networking, SDN)Z} ZgolH, 404 719 F2e Y-S AA|7te &
243 a9 AF W3t FASHA L + At olHT F2E 6G FATH AHTEAE I
TEotE = AR AAEY, 71E 4% FAQ ZAE FA 4S5 (Post-Quantum Cryptography,
PQOE QKD ¢ 2= 3 HAlo] dAZRl &7] siffe = {3 97]9 H4l2'd(machine
learning)e B8] A FE2 ASHAU =32 BA e B T 08 &85t A+ AP€rt.

Ot =2 A vlE, E2E9] vlH], 7]E du|ete] T8 opF] Fojof & A= Hot AUt

lIl. Z2: QFX} HOt Xi5}o| Uik
* A Wt Agko] XA A

2= ol ¥F 430l Bo| & A2 FHRE A7|= FAo] v ok Aol 139t B4
HF2 Altel ool 7Itio] $towt, QKD= At ] AAof Bt ZAE 7ol =3 AlEE
3oz cdint. o= v FHFEL 7IE B2 E s E A 2A 9 Ed=2E A
27 -tk A 9uigttt o]2(3t oA QKD+ @3t AdE Hol, 371 B gl s 54l
ZH29] Helkg oA AAlske 8 oR 2 4 At

& 59 AE T AV 7I=A oI AY 2AH = Aol tiSske M2 AEA7H nhdEn.

ok o] 7ol dE] AP I7IA= E0loF & IA7E dot k. A 3 A A, =2 B
HlE, L€ BE njy], 7]E Auoke] 282 Mte tedE 8)lew FRI. wEtM A48 3%
RES BN A B, EAE G ot 9 34, £DEF0] 7|5t T Alojete] A F2 Hao]
7 A48 297} ok, A= SHANE BE vk} 7] 7 FFo] SR E oo o, At SHoA=
o] A3fet vlg dao] =Y £=F F9-F Aotk ol2f3t AHolM QKDY e 7Iee] A&t
A2 EH7 e [ vzs EE o Heln.

Mt

o

o

1) Dalal Aljebry 2| 1%, “Quantum key distribution in next-generation networks: a survey of space-based, aerial, and SDN-enabled frameworks for sec
ure communication”, Springer Nature, 2026.06.01., https://link.springer.com/article/10.1007/s11128-026-05216-y 7
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* CSI, “Vodafone and ARD test quantum encryption to protect TV broadcasts from cyber threats”,

2026.06.26., https://www.csimagazine.com/csi/Vodafone-and-ARD-test-quantum-encryption.php

* Jorn Krieger, “Vodafone, ARD and DHBW test quantumrencrypted TV transmission”, Broadband TV News, 2026.06.26.,
https://www.broadbandtvnews. com/2026/06/26/vodafone-ard-and-dhbw-test-quantumrencrypted-tv-transmission/

* Dalal Aljebry €] 19, “Quantum key distribution in next-generation networks: a survey of space-based,
aerial, and SDN-enabled frameworks for secure communication”, Springer Nature, 2026.06.01.,
https://link.springer.com/article/10.1007/s11128-026-05216-y

ARTMARKET, ““Al and the Art Market” by Arte, with Artprice by Artmarket and analysis by Perplexity.Al Labs”, 2025.06.16.,
https2//www.actusnews.com/fr/artmarket/cp/2025/06/16/ai—and—the—art—market—by—arte—with—artprice—by—artmarket—and—analysis—by—per§
exity_ai-labs
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u]= AJARESE WA o o} S E(The Atlantic)9] Al ¥A]=(Al Watchdog)' 2 AZAs H‘QX} *}
oloA FRER= &2 ElolHAl 4715 ZARTE Al XSS 38 7|&7|g0] ATA
B3 A, AT 1 9] HtjolE FH5t A4 RAF ZEAEO|TE k329179 o]F
o[HAY] & oI5 IRIT 4 U= 7]5S AT

(23 1] C| ORSHE] Al YX|= CIO|EA ZM 510

A = Q  Populer Lates Hewsletters The Atlarntic Signin E—

Al WATCHDOG

Fhe Arlanrics ongoing investigation of the books,
videos, and other media used by the world’s most
powerful tech companies to train their Al models.

Explore the datasets

See whose work tech companies are using o train their generative-Al models. Search for an author.
r, or actor—for le, Zadie ik, MrBeass, or Aaron Serkin.
hen training. so the presence of a work in a dataset is not definitive

alio not proof that it hasn't been used. Note that seme datasets contain multiple copics of certain works.
Read our FAE for additional information.

[ U Typs to szarch, then salsct from SUZDESTER.. ]

£X]: The Atlantic, “Al Watchdog”, 2026.07.14. B 7|Z, https://www.theatlantic.com/category/ai-watchdog/
Il 22: 412 S HIo|HMIeE 2 £ X
- 45 gohe FMo 2 20 HolEAL

2}o] -t AF-12M(LAION-DISCO-12M)2 +5FE(YouTube) &9 1,2325 91622 FA4%
o|g|Alo|t}, AA| S| AAYAIZE 2k 91 o] o]Er}. o] Ho|HAL 4t kg ARE 5ok &
A v G A o] 2(LAION)o] Azt

(32 2] 20|2 C]AT CIOIEX =5 S HM 21H
A = o Pepulsr  lat=s  Newsiemers The Atlantic Sign in

Al Wartchdog: LAION-DISCO-12M

June 1z, zoze smare (P, prscuss (D save [

Editors mote: This search rool is part of The Atlantic  investigation into how
prsasic triacks ave taken ro wain Al wools. This work is pare of Al Warchdog. 'The

Adantic s angoing investigasion inta the fre-Al indssery.
A collection of 12,320,916 music tracks from You'Tube, toraling 91 years of
music. The dataset was assembled by LAION, a nonprofic based in Germany

thar builds large datasets and has received funding from Hugging Face and
Stability Al's cofounder and former CEO Emad Mostaque.

Search the dataser:

[ L Search for creators in LAION-DISCO 12M... }

EXt The Atlantic, “Al Watchdog: LAION-DISCO-12M’, 2026.06.12., https: /A theatlantic.comy/technology/2026/06/datasetHaion—disco—12m/687508/ 10
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£8Y-tJ2F-9M(Sleeping-DISCO-IM)ll=  #5FHE 2 9719t 3,413%3 AYolx
(Genius.com)o|A $R3F 7HAF AR 7} 23] it} Q2R 5 8k Hlo|gAlS &6ty B J1E
FASH A7A 2R &3 Al(Sleeping AD7F A2
(72! 3] &2 C|AT GIO[EA £2 29 ZA 51
A = o ree e e Hianers The Atlantic - Summ

Al Watchdog: Sleeping-DISCO-9M

smas (T, piseuss (D) save []

Editors nore: This search tool is pare of The Adantic s investigation into bow
prwsic tracks are taken to train Al tools. This work is part of Al Warchdog, 'The
Adlantic ¥ ongeing i igation into the ge ive-Af industry.

A collection of 9,713,413 music tracks from YouTube along with lyrics from
Genius.com. The dataset was assembled by Sleeping Al a group of Al
rescarchers who build training datasets and publicly share their research on
multiple aspects of Al development.

Search the daraser:

{ 2, Search for creators in SLEEPING-DISCC OM._ }

EX The Atlantic, “Al Watchdog: Sleeping-DISCO-9M’, 2026.06.12., hittps: /A theatlantic.cormy/technology/2026/06/dataset—sleeping-disco-9ny/687509/

S HolHAe BE §RH 2012 Futo 2 TERAW, £28-tiAT oMol At HEE ] X
#9 9tk Aol7k giet. o ofSwWeo] gIdt ] HolEA B Ze] § oplolH(Free Music
Archive)& RIS A] o] SR} Axelstol(Spotify) S P2 B0z vhEact. Y
A A5 £7E ol83) A FANA AA 2T 0 et 4 9tk W 9% HolgAe 3
220] ohfet A4 29 T AAS Eekerhe Mol 7o) thart

. 29 g YR 17 B orfoln
mg] 732 o}7lo] B glo|gAl(Free Music Archive Dataset)< 20164 Zg] {32! ofz}o|HojlA W

oo 109k 6,5747 02 AL 292 2RAYT I8t E(Ecole Polytechnique Fédérale de
Lausanne, EPFL)7} A&l oH #37} old S mtdS AH Egshe}.

l

dlolgAlo]l ete FoF tiF-Eole o8 Al FATFE EAISHL AU o]-82 FA5k: A ofolEE
#HZ(Creative Commons) £710] -85 tt. Z12ju} o] gloJEAl2 F2(Google)9] B4F 54
T 29 gl AR H, of 7k 19 3,8745-2 AW 2] Al(Stability ADE 283

Ze] §4 obtoln LG4 AYRE F2o] Y YolAS ABAL B Sho] FEY AL T

QIghc. ol F2o] AEHE B Lovte] Folo} uA BAS olsiAta a7 H 3L AE AR
1
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£ B S0l BEITHE YL WA, LI AVIF ol A sk ok,

28] 72 oprfoluo] 2503 ol B Lot HE 2 IDerek Clege)= A2 BN 25
2 HASI S oG AL FGIAL, S92 BAHOR o] §3hH ol 1k 1|2 o Y

o] 9ichel AH419] S04 AQlH ATk YD

K

ARt d& d3As SsS AT = U=

oG AL goHe LefelolH FRE SeFAL} AFF 2 ofd] FHIAES 5183 20| 4
ATA% ol et SA7HA] YulsheAt TR Auisjof Grit FL HofEet,

(23 4] Z2| 7| OL710[E CIO|EA =5 S3 AM =13

A = O Fopular latest  Neweletters 77]3 Atlant‘gc Sign in

AT WAT a

Al Watchdog: Free Music
Archive Dataset

FEditors note: This search tool is part of The Atlantic: investigation into bow
music tracks are raken to train Al tools. This work is part of Al Warchdag. The
Atlantic ¥ ongoing i igation into the g ive-Af industry.

A collection of 106,574 music tracks downloaded from the Free Music
Archive in 2016, The daraset was assembled by the Ecole Polytechnique
Fédérale de Lausanne in Switzerland. Most of the tracks are licensed under

Creative Commons licenses that require credit to be given to the artist

wherever the track is used, and forbid use in commercial projects. The dataset
was used to train gencrative-Al models by Google, and a 13,874-track subset
was used by Stability Al

Search the dataser:

1, Search for crestors in free-music-archive... ]

274 The Alantic, “Al W\atchdog: Free Music Archive Dataset”, 2026,06,12., Fttps: /A theetiartic. com/techrology/2006/06/cataset—free-music-archive/687336/
* AFAE ]ls}7] o2& AXE|nto] Ho|gAl

A3 E]ato] EF d|oEAl(Spotify Tracks Dataset)2 AXEE]T}o|(Spotify)oll A 3% 29 119+
4,000 22 g5t Alo] 3/HER] A2 1FA S NEATL QIR AR T/ EHE 514 HolA
(Hugging Face)oll HoJE]Al& AAFTt.

o] glo|gAlZ 2026 5¥7HA] 75t 3] o4 Yjzfitobstt. AxE]uto]= Hlo|EAl 2] A&} o} Hlj Lo
#ojoA] okt F 2diF Hlo|g AR = ZA|qh AZALe] A A A1 A& 54, 7Y o]
29 &g FAE gRIst7] ojgoh= §40] St

1) Alex Reisner, “The Millions of Songs Mashed Into Al-Generated Music”, The Atlantic, 2026.06.14., https://www.theatlantic.com/technology/2026/
06/ai-music-generators—-suno-google-udio/687485/ 12
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[2 5] ARE|TO| CIOIEM 5 S2 M 31H
A = [«} Popular Latest MNewsletters 7273 A;‘lan;ﬁc Sign In

Al Watchdog: Spotify Tracks Dataset

smare (% piscuss (D save [

Editor’s note: This search tool is part of The Atlantic investigation into how
music rracks are raken to train Al wools. This work is part of Al Warchdog. The
Adlantic s engoing i igation into the g ive-Al industry.

A collection of 114,000 music tracks ripped from Spotify. The dataset was
assembled by an unknown Al developer on Hugging Face. It has been
downloaded more than 70,000 times as of May 2026. Spotify has no
affiliation with this dataser.

Search the dataser:

[ T, Search for creators in spotify-tracks... ]

EXf The Atlantic, “Al Watchdog: Spotify Tracks Dataset”, 2026.06.12., https://mwwv.theatlantic.com/technology/2026/06/dataset-spotify-tracks/687510/
-+ FolEll SA9h A Bl shyo] 78

4719] HolE AL ABAS LA H2E 4 e 2ok Frok 74 F4lo] theksiehs e 1o
#t}. 2o folEle] o4 754 AN E HE 9 Tlo] MR MEHEAT SelsHE SR5}A ¢
ot 339 Hetd ol & Hl+t & Fet HolHAE 253t =75 B3 29 39 7o s 282
4 Q7] wjEolct.

o] 7kH =& 73] of7to] B HoJE Al =3 AHE 2 E| Al9] 2 Shzof E-88 Atdo] ERIfl
t}. whd 2ol 2-tj A3 -12M, &2)3-t)AZ-9MT} AXE|nto] EY Flo]glA9] o]§ FAl Fax|%]
&3t

webA H oS E 9] HA 7152 B4 599 HolHAl 5 RS Fske H &8 5 A,
g 2ol 54 ATA LH sl AAR ASHEAA ASsAE Faeh

|E{A0 HA9| JtS-dat oHA
8 7152 B ke e 4419 gotol v A thtn HojeiAte]
et AFA% 7190l A S BEL B P el A1)
A Apzo] EFAEAE Arus Fwdo s BEY 4 9k

chat oAl £% oj%eh 54 muo A4 S ol TEsjo} Gut. Ll B opjolut 13
2eele] ALS) 8§ AHo] SIARE, ol HolElAe A ol § FAE FASA ke,
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23] 73 of7to|H 2 GAtet 7k Al 21NN FeE FASHAY BrE 187 A0l AT
A% g0l tidt FY7HA] Qu]sheR|E HE 2 Auglof gte AL HojZE FFoe AR =
Al9] &oto] ojw HlojejAlo]l 3t QLA ST & AL E 8% A7 0] EX9} o] § W97t et £
SHA AAIE o7t etk

O

Ang

ro

* The Atlantic, “Al Watchdog”, 2026.07.14. < 7]&, https://www.theatlantic.com/category/ai-watchdog/

* The Atlantic, “Al Watchdog: LAION-DISCO-12M’, 2026.06.12., https://www.theatlantic.com/technol
0gy/2026/06/dataset-laion-disco-12m/687508/

* The Atlantic, “Al Watchdog: Sleeping-DISCO-9M”, 2026.06.12., https://www.theatlantic.com/technol
ogy/2026/06/dataset-sleeping-disco-9m/687509/

* The Atlantic, “Al Watchdog: Free Music Archive Dataset”, 2026.06.12., https://www.theatlantic.com/t
echnology/2026/06/dataset-free-music-archive/687336/

* The Atlantic, “Al Watchdog: Spotify Tracks Dataset”, 2026.06.12., https://www.theatlantic.com/techn
ology/2026/06/dataset-spotify-tracks/687510/

+ Alex Reisner, "The Millions of Songs Mashed Into AI-Generated Music Explore the astonishing amount
of music available to Al developers.". The Atlantic, 2026.06.14., https://www.theatlantic.com/technol
ogy/2026/06/ai-music-generators-suno-google-udio/687485/

* Mandy Dalugdug, "Four music datasets holding millions of tracks are being shared among Al developers, The
Atlantic reports", Music Business Worldwide, 2026.06.16., https://www.musicbusinessworldwide.com/four-m

usic-datasets-holding-millions-of-tracks-are-being-shared-among-ai-developers-the-atlantic-reports/
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o[t AT o] AT Zel= Qtofl Al w0l Ho|A] A AYs] F= EAIZF HolA] g+= HEn=
(watermark)o]H, ©o& tHA| ¢lo] U= W oE AR S22 E ST o AZ YRS 2 o]
T+ vEld|o]E(metadata) BHHAIE Q)oY C2PA(Coalition for Content Provenance and Authen-
ticity)?} 22 BES ECIHE 1 JRE FU27F ERES AXE Aol 4A AYA L vt THA
#olA7t 2 EH2UE e g Rt 9ES)] ofHew, Ed= <ol A A & AAAA =
HEuta7) gijte s FEd=T HEutEE 292 Ao AJEEE ole AAd: dHFe=
s, o2 HFHE AR Fole et 2tz AsleArE Aa48E 71EH ool & 7HA
Ao 2= bRt A28 A9sh7] offthe Q1Ao] HAHEA, HEuiaet oA £ 715, & 34,
S Uds] E-85h= ASA Aol g2 21 Atk

* C2PA(Coalition for Content Provenance and Authenticity): CIX|2 2HI=0| MIZH44 0[ZHut Al MM 0{E S SQI8t £ UT=E MEE|= X
QIE HER, ZHIXO| 4 WAl HA LHAS AS6h= o 288

ult) Rl o) 7147 W% 54 i

Fd2 7424 53] vjrle: YETIEE JUAs)7} olnAuct AckEtt Wk Lol Azt
$ATZ ololAue meqinit w2 Yemas You ey Aolo] mlAR o7t A AN o
Q4o el W0 peh}y] wRolrt. oleidt WS ezt Zelxo] WXl Edo] maQluirt
E29%Y 1 Foejxn, vreg Lekld] 2e7] 918 8% Zolk 9% oI B Eeetd
BE Ao ol LA WET WU ZolAT ole] ZAle] TR PeuiaS WEq P
SPE glou, o] A9 mAQlnict 193 FENEE Ye 4 glof Exze) oj Aol Fe A
SA7H FHHOIE 1 AL Aol Fo W] ol ek A7 Slsiet

ol WeIA 58 Aol B2 9utA(FlowMark)Z, Ze|uiet AulaE Yle] Bk G
AA% HORRT A ZA 7o) i BHE UK 2410l AL o] IH oAStES AAE
HTe Euby WAl BReniat mAgit Az e fHTEaE WiBdE 99e
Zol7] thgo], Ze|9Io] £A7} HHIAL A7 AR ks BB teis Ua AR4RE SEse
A SAo] A

Il. 22: 0fA3 R HO L AE|OFZS #|

+ AT o5 e B 2d2 489 Ay

E220t39] SHL2 vpAF oE7](Mask Predictor)2t E2= Aot vtA T (mask)= g ZE|Y

oA etz E ¥ AEe) YA kS AEE R Fsf| & PaFo[th 7]E ¥l mHQ] AAo

AEuaE 124 o slEAY ARe] AR Fd9S JAsoF Pou, E2utaE ZH Y-S dyo}
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ol A7t YellaS Brlo] Qe viad 371k A4 wedi. o]gA ZeRe] (hge] o]
AT 9 T AL EHx 8 Allolet ¥E

AS A v 2 9A vkad S 2 E42 S5 I9E AT A AEEE 031
Ato] gho = At W(map)S A4 ofF dig T2 AT A 93 v YH o= oiEsistE,
S}550] GBI E o] A2 IR FARIT. ofojA "HlAaX7E EeiAY SR o] Hol A =l &
SR = Y90 HEnE AFHES Ajlo] ofFojRin. o] Ige AW HEu=rt 2 AA 9
HA|A] &3l Eoll € A= A elNt 2olA "o

Fd2 489 A9 A Zex Alglo] 7Sk A% wEe wn g Zenie Aol
Qo] Goie A AAL FEL T2 QR BRE BN AP olF7] e, 41
2 Ao Foe PAL B Nl RSt £ FertLE Tl @ g Ao] wow 343
2 ZO[WAE EnaE U 4 glol, ZR2] 4F /IS A8k AR 79T BE
A4 w50 PN we, ekt 2= ol & APAA g Aelo] A FesE we
U B2 A FolE ARAAE SAT A7 e TR Ao] ARl

Y

* |5 Y AT ATE T gH

E250tEE HEHEE ¥H AR =0 & HA @A sk o5 49 23 £%(dark-region
adaptive residual modulation)o|gZk= 7|H<& £t} o= TN 977 W2 FEol= HeqaE
oFlA Y1 gk REoj= AiFoz s YrE A} ALg 2Fsk= 9raolt), ojF JId
FEutaE AA Yo dFoly FE7l §5 EE2HA Ho|7] f7d, E29utas ZEdY WE
Ajuitt A ojf-f LS At Al7|1E &R0 olFA St HEutarE §7 40 &0l €
HHAME F a3t A ol= HEutE7t A

g A= 7IHS A|7H4 H3} A4 (temporal change consistency)o|2t B3t} o]& A&
HIT| QoA U} mad Afo]of dojuls= H3te] 3, AEWEE W2 HH oA = Atolof
dojit= ¥3te] &2 St BloHA = FAolth. Y2olA o] EEYA o]ojx]= Ftol=hd
FEutEE Y2 o I%E FEHA ofojAof shH, T W3l Aol7t HWoldeFE AP o
dgog yeidth EE9UMaE o] Aolg Fo|eF dFop| wiEol, ZEduitt o HEuaE
YOoHAL: R A SEEHA| =Tt

23 W|E ARl 2 whe] 7
22.90ka7} meglo] Wi Erla 128412 do]o] Fxold, o] AR £ ¥Eo U g

1124 ¥t A2, o] W7} of EH=QIAE Fel7) 16 Wsols RE na|qle] £z
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Soizik. 9 16M|EL XY AQlo e, AFo] B WA T AAXE tehhs Nz e x| o] Yol
djrie} Shb AR S L hAlSe] BE magle] 2 QEntaE Yol meole TEs £
AT 9, BReulat wde AAE Al el mAdui b WEE W Hot 2z
nAQle PET 4 A ek

o 72 Yo] WaS PA|sH: el tha} Zo] 45T Y Qe SN ShH AX TS
Ho] glong, oju ma|glo] WAL $A7k HHAE M BIAL ofieh. webA] gEmtolA
%ol W meAY AIe Avue mdo] AREHUEA, Aolo] TE LYol FISUEA|, 24}
HuHGHEAIE ol W 4 9ik AR B2onlat xagl WA, A, A4 59 BYL 71 Aol
H2E 2 AL teyon, BAEA e nqde Aentag Tgz dol Wt

Jeintae] 91 F AR AR BE 7158 vt Hte AUAL of Hrest ol 2dxAE
7)), mee] Mele Eelzo] o Rio] FelAut HIAGEAES ol e ¥ 29T shiol
Jelta qto] Wre WAL AeiFle ARt meuit the ARE W gL Aoltt Tht ol
A Eviast BT 42 AU Aohdeke W Aishe Aoluz, 4R AN Peutast
At A8 SRR} Ffet Selslolof St

- S Sk ekt A9 A WS

ERouat A WAZ U o e AXH, wAVt 29a4E o AR &4 AUEs
FAET 3 WAL ofd SAE 34 e /AR megos YENES Y1 9k RS
Tt S SANAE B AL v ouAE 42T 3718 2SR 5 olulxe] T
&4 7o), o WIS AN FolE AHrtAE Yol NEE HSAKITE AR DAL Htles

of 27 W 3L Tolk FFS AAZ Ao, 1 BES B Bol MY AR 240

SElARICE ol &40 A AAE BolePt WAL S4S AHHOR olZUAL A4 55
#7300 7he 2L o1 B

o3 Bhrdt BRORIAL ole] 248 AN FolE AHTAS 2 FEE dol Wek. Wit )
Hal, A2 S 2e W, 43S 4% /K 24004 Anlag guE gss wagen,
S5ne} solage] AAZ S Weldol EAE F3e AN Holw Yeut=st KA,
o1 242 Ui AXINE QR E5] olele 22 S48, AL 8L W Aoty
B}, chat el A9Hn Edo FASE 2ANE AL} th WolAk uhE, mE
Aol gslA) SAETk 1)k of e
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- ZH= 24 39 71e9 AT A

E250EE T dvitt FEIEE ¥S AYE 248 T, oF R G99 A7IE 3, ZEd
Atol9 "istE 127 gk o sHy) dijolgte o S AsiRitt. of7]of vt e AExje}
IZH Y ARAE A Hol, AAAE Tl 4 292 BREHAEAE o de <4 e
HEHUER o2 2= o] 7leo] Bo F& A2 YEutar 9&35] Ands BB EE 19,
ZH27} ojgA A3 oA ¥HIEAIE A He 7I5CE BEHL e Holth ol 3
ZRES AXNY FEI} YA 2 M E, Zex AA o] AR GAMRZ EA9F WY RS
RIE of )7} YolZiek, weha] Zel= ZEA SR ZH2 v QEol: FR7t oh Zdx Qlof

Yt BAE 302 $4 7 e,

ot of2et 710l A2 FeH §2 A £ttt E=90HE JA] HEUEE A e o
T4 oA Tt BojA=H, ol oW HEuEE EE &4e = APPIE oFgte AL
ofulgtey. o3t HolM et oA 24 715, 72 4, WAS AA 2 ASH HIol A2
a7zt 9lom, A= o TAo] AAe N5 WS dA ook ettt x| SHofAM= olFA
IR EA9 MY HHE oA thEAdl Wi 7IEo] ¥A vhhEolof sk, 7led] SHdME
Heut7E Ad e 49 B W9l 3400 tidt e &ole /iAdol oofAoF &t ol2igt Aol
2 24 $9 7Ie2 st d siolRIR, o WA ATt oA REd T e
gl = At
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* Michael Sumner, "Invisible Watermarking for Video and Audio Content", SocreDetect, 2026.06.25.,
https://www.scoredetect.com/blog/posts/invisible-watermarking-for-video-audio-content

* Vishal Asnani 9] 2%, "FlowMark: Mask-Guided Video Watermarking', arXiv, 2026.07.06., https://arxiv.org/pdf/

2607.05261v1
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