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FEBEARET N EWBEZTICH AY YA X5 HEZR L7,

HEFE T, SREOHEOZ 7 L — 4705, HEBOIIR, FEUSOME R TIR,
SHERCHFB R ORI AR L 2 W (B({Ro®M Ok, F. k). PIER L)
I L. ZNEERET VAT L CEIER 2 58 50 A L 72 1R 2 5550
ETIVICAT L, B SN UEICESWTERETVET v 77— 5. 7
AY %A XTI, BHREZEOBE DS DHO 7 L — 2% L CTEEBEAETIVIZ
ANL. FAFEH LR L 70 A THEET 5, SIS NIRRT T IVICIK
BEOHEOK 7L — L% AL THRABEZOSKEE 2155,

Zakharov et al. [2019] (X, COFHEEZREL I, FEOHHT—F £y b
(480 PR BM]) % H\CE BN % 4B L. X2Face 7 & OBEAFFHC & 5 658D
&L L7z A X 2 EBIN 2T GRITOBR SR8 X 0% 5Fl) 12
BOWTHETFELVEN TV BZHE L7,

* FSGAN (Face Swapping GAN)

COFFEIET AT YN - )T VLAZAAY VOFETH LD, ZOEPEBT
TxATx)V - VIZF T MAYIEFITLTBY), 724 v V- JITF 7 M x >
kD720 OEEWMFE €TV % GAN THEET 5,

ERET VL, AN BEHEZELDI) 020087V —4 A, BHEAT
ENfb &, A OEBL LR EOBHRIZIEDS VT, BIZEHBI L 22 R 2 AT 5 X
AR S NS, BARWIZIZ, o (EEO) FEUSOMEBEOELEZHEH L, AD
FEODB OFEMIED L L) ZHEIEB A’ 24T 5, A & BIIGEHETIVICA
JTIEN, FOREFRE L THIENTZFPEICE S TERETVNRT v 77— &
N5, WEZKIZ, 29 LTELEREFVICHEREZOHIEE (A) & HSOB)H
DETL—24 (B) AL THRBEOBE % ST 5,

Nirkin, Keller, and Hassner [2019] (3. COFFEZIREL 729 2T, HOBH 7 —
Zt v b (5500 EOBHE) & FWCAERETIVE #E LEIE 2 AW L7z, 25
% Face2Face | L 2 AKEIH L B L7262 A, LY HERAFIELHBTEEE
BRHolzbDD, EOMEIZE o TUIEED L ) AR 25605 725 % #H
HL7,

« FOMM (First Order Motion Model)

COFETIE, 9. HOFBEOMESCE) X 12T 415 (motion) & F7HIE,
ORI & O (appearance) Z B D4 7 L — A0 5 Z LS L,
FNO B WP BEE OB I EET T L —2 28T 5, KIZ, BHBEED T
L—2DEHCHEL &2 BN L TREMZER 7 L — A E2 BR3¢5, Fifrns
oMt FEEOBXOFM., mENRER T L —2A0EKIZIE, Enensl
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AV—= NI N L BRI D X2 U T 1

DOWWMFEETNVAMEH SN, TNHIEGAN I > THER I NS,

Siarohin et al. [2019] 13, T OFEEIRE L 729 2T, £ 12,000 1O B % v
TEETNVEAR L., ARENHZ BT (8% T — 412X 5 TR X2Face) |2
IB2LDERB LTz FORE., HHEONENEATEL Y L IEHTH /2 L5
il 726

+ ICface (Interpretable and Controllable Face)

COFEORRIT, AMEGICBIT2HETOB X RENE (HEROBE) 2hl4
ICHECTE 2L W) HTHD, £7, WHBEOHILEAS =2 — b T V4RE (K
FETIERZIAN2b0) OFIEB 2 ERT 50 KIS, WEEOBHO 7 L — L7
CEORUS 2 L. 25 D40 THRIEZ OFEEIZM L 72w b D721 %
EATHEWMABETVICATT 50 BMEEET NV (GAN 12X o THER) 13, K
BHDBEATZBUS S 5 X ) ICBE 2 ST S

Tripathy, Kannala, and Rahtu [2020] 1%, COFHEEREL ) 2 T, |ETHEOE
TN & B A B & BEAE T (X2Face 2 L) ObDEHELA-E A, WES
OB OFHFRRLEIFDOZALAT L) IEFEIC B S 7z EFHE L 720

(2) TZxAIxI-YUTLAZAAL

T4 v )T LA ARy ME, WEHEOEOF I (F7-138H0& 7
L—24) 2B A4S0 mEE L . BB OBEBEI B2 B AW TH oA T &
W HDTHD, FFFE L TlE FSGAN % FaceShifter 75%H 17 515,

* FSGAN

FSGAN # 7 24 ¥ %) - YT LA ARX Y MHWDLEE, 7242 v - )T
T bPAY MIBIAERETVEZHHT 5, 3. WEEOHHO 7 L — 4 P
LBEOFIEH ZERETVICAT L, 7V —2%28KT 5, TOEMT L — A4
. B, ORI - W - FEBUTOSEIEE O S O, FEEUT R EOB) X AR
DODER>T VDo WIS, TOEMT L — L IZYEEE 0B 0O RS & B8 £
TN & o THDOAL, HWFEETIVIE GAN IC L > TERE NS,

Nirkin, Keller, and Hassner [2019] (3. T OFEZIREL 729 2Ty &L 72 B)i#
. BEELOF - AL AMAETHEICL LA MENE & L L2, SGlEmO 7
L— A L BB EBEEOFIEE OB A OL—27 ) v FHEEZ BT 81285 T
A OMEDOIEEEZFTMT 2 & REFEOHVFESIEHETH - 7B 2 Hi5
L7z
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* FaceShifter

COFETIE, PEE EWELEOEMO 7 L — 2595 N EIUF HOEHR %
B e LTt 2812, 7L — A OREEEZL S D S EBORME Y v
N EUET 5 EAEM TH L, TNICE ST, BIEAS X)L BRI 5
CENTEDL, HLRBFEICBILEHE,LS 7L —4 X EEH L. KRIZ, FIOMF
BREICBIAEHEZHCC, X2 hG6M 7L -2 X 2EKTL, Ihz
MR L TR LA 7 L— 2% ElT 5. FHEOHMHR 7L —208KI3%
NI FEETVIZ L 5 TT ) o ETWIE GAN IZ X o THELT %0

Lietal [2020] k. COFFEEREL2H 2T MEFHEIT XL 2 5 E#H = o F
# (FSGAN %2 &) b D L WL L 720 ZOER, HOGIMOTIR, FHES O B =
BHEZR ST LT, L BEICKBEOBE > HH T2 LN TE/ LGl L 72,

6. BRERDERNDIKRFE I

PR DS AR DT D Z MRS A e LT, B RIF AL S &5 L) 1R
HHEIIRRTAREDF v LY - LARVAIZE B HEDRLCHISNT WS,
bold, VTINIALTHEZERT S5 A TOBREIIH L TEHakxike %
SRWITREMDH ), FrL oY - LARY ZADSNDOTHEIIOWTH EET L 45
M bo

AR = b7+ YEBORGB 1 2T (RERHRICEMHL v, WTHGIZL S
WHA A7) ICXAHseaniits 5L, GREROERICHILL ) 5 FhFke
LTUTEBITENS,

- BEOBAE DR RIIELE BV 3 FiE

M % FEN 5 MO &L O & o TRERVIMIZEL T 5. ZORE, EORKE
DOWERLEM AP IZEILT 50 29 L2 bZ B A 5 5 AM Y . oRhik
EHPEPZHET L TFEIREEINTYDS (Lieral [2016]) AR X o THiE
I Hog L. O EOFHIRIC BT 5 o2 b2 o FAME 2 Ml L CHE IS
AV HEICEMEEEE T VEMHT A2 FEPIRESN TR . EBOMKE, —
HOESKESE % B CHEETHRAITE L 2 EARSNTWS (Ciftei, Demir, and Yin
[2020]) o

c BEROBFN G REMIKOEE £ FHY) £ T5FE

NH DB DR ORI BAM TEHELRIRE A LT b —T7, GG E IR
L7ZEIRI R 74 A7 L A ORIEMERBIE SN TH L. 29 LZRIIEIRDE
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A= N7 AL BEEBHADEF 2 U T 1

X, H AT THHR L72BEEROBAHCHHE, BR2 IO RMEns, £2C. B
W%@%ﬁﬁ#%ﬁ%hé%ﬁ%%%%&%&ikLT%&L R HET
5o BIEOE, 4D 7L — LB A EICIA T, kL7 L — /I
BUABHMEOZLZTHY 352 L TE L, FHMESRZTORRIINZELE
3 2720 1M HETVEMRH T 2 FEPIRFE SN TS (Xuy, Li, and Deng
[mwpoit IEMEZ I G-3 AR OFIR A FE L. T O E %4
ERFICEM T 2 FELIRE SN TS (Yang et al. [2019]) 6

c BEED=RTAEEEFHY ETEIFE

COFFEL. WRMOBRITE R EO=ZRITEET W TAERIr G2 HET S D
DTHb, BREEDORARNT T v b T4 AT LA Lo T Thb LD 56, BAT
ENFELAELRLSABOETOLGELHO NI R L7, EOBME % IS L. B
D7 L= bEoN B, FHEEOMEOEL, 7 2T LN L O
DT TNV EZFDEAG ERMET B, IS DIERD SR O =R TekE S %
R L, BEESO ZRICHEEZ A L T A DG EHET 5o ZRITHErE O B =
BWEE TN TIT) FESRESNTBY) . —HOE KBS % 5O iER THREIT
ELZENPRENTWS (Wang et al. [2019])

cEREGEIRT -2 LTHESREERT 2FE

HIE R EEER E AR S Wzl 2Nl — 5 L LCER L, WE %k
WTBEHIHH SN ZETVEH D FETH S, HEHOEBIFEORHEE A
HM2SED b DI, BMEEIC X > TRMIICIET 5, HIEOREFEIX, FI1ZF
T — 5&%&71‘16#”“0)7)1/:1'J1A hEAEND,

Bl 21X, Yang, Lei, and Li [2014] I&. & KEEOINHT—5 LT A - T—F %%
NZNEMLTIBOBEIARZ 2 —F )« 2y b T =7 |2 CHEREBIREL
720 72, Afcharetal [2018] (3. S KEEDOT—5 Y EFHL T 4 EOEA
ABZ2 =T - 2y NT =7 0o ERTRE L. FEOA KBS L &\ i
A RETH L EER LI,

INSDENIZL, T, FEFICE L OFESIRE SN TS (Khan and Dang-
Nguyen [2023]) o 7272 L. 2R FHOR R 2 5§ 2 B IV 5 15 &R0
F—=% Yy FRFMOIEENTHEIZL > TRL > TEB Y, MO TOMEAEE L
EV)RENITEREN TV D,

7 BEED, BBEFOEHBORH MBI L2~ A7 28 M LG IIERIE TE R WITRRERH 5,
L723o T, GREIERZT TR AV ERRE @Iﬁzﬁ"/\@ﬁ?ﬁ%%ﬁiér" 1, ATk L LA
EOEDLIENULELE LD,
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CoEHIT, SEIELRBALSEAEREEEBAIT S0 OFEIRESI N TN
%otﬁb\wﬁﬂ%‘%T®ﬁﬁ % BRI 2 AR L CHERE I ZEFA - B
AEENTWVDL DT RV, AUATTY) —OFERLEOEIZINA T, %25
TI) = DOFEOE L EHOMETH D, 29 LM CORER BEA T
EOMEDOTEFRAZEE T 2 5 & FEEDPHALRY . ROF& %= R EFHIT L 720
EINTWVRV,

7. %ﬁ‘n—-ckét,anbnﬁ/xTAo)n:Fﬁ I

A= b T F VDN AT EBEBAY AT L BRI, HEWRIKRO b & T
FRBUEA O % BRI IZFFM 3 2 A L P TIES 2 P|mES T b, DT
Tl 29 LW 2 HFOME L BN T 5. TN DFEERTIL, RAMERRERICHI
BEOI LTV IXVEFHLTEY, 38 3) BITARBEZOHELD b E
BIZAMZIRI E 2o T 5,

(1) MBICHI% L RS Y X 7 L DFHliEER

M4 S 1%, G e ERGRHTE (7 L7y v vb) W eKYC ¥ AT A

R AR L7 U443 h [2021]) 0 RAMERRDBRIZ 7 A VvV - ) )7
FA Y FOTFETHERLZEEZ 74 A7 L AICFERL, TNEAY—F T+ 0D
B AT THESS - PR L7ZBHIARN EBRHE SN 0B % FEER L 72,

1. ARANHEEDONIE
ARNFEREDMLILII LT D Fit AL THEME S 41720

BERRGEE 1. EERRATREORE (G EAM &), E@E, W (ExxiER) %
AR—=bF T+ DN AT TENENIRET S0

WERAEE X, BOOHEY EHEPD AR — N7 3 Y T T 5o

Bt eKYC ¥ A7 A, HRBEEH 12K L ¢, BEER 2 B9 (Exm <, AE
(% E) IR T %, HEOBEONEIZT ¥ ¥ AIlkd 5N 5,
WREGEE L, IERICIE o CHEEZE 2 L. # L2 ROKEDEY A~— b
7 Y CHRET b

T eKYC ¥ A7 A d, EEBFFEOHEEEO WG, @O F IR & —ik
THPEPEHET Do

®@ ® 0 6
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A= N7 AL BEEBHADEF 2 U T 1

LFRE@E @OFEMERIZ BT A BEO O E LIFBUT O, LRE®ICBIT 508
CHE DML T, %h%h WS B 2wt =7 - V= A0y —)LiZk o
T%%éﬂf:o

O. EROBECHER
RS 2 PR S A BBOFEBRILR O Tl b7z,

A) Iﬁt%%ai\ WU OB RATAE (A2 ) 2 Hsg L. i eKYC ¥ A
LZHEET B0

B)m EEE, BB eKYC VAT AL AT U ARIERIIG L TCHGDOE % B
N, TNEWET Do ZOBED SEOFREE O Z T L, #Es
OEEOE IR (FEFTZHEIE LB <) (TS 728Mm %2 58 L <T7 1
ATVANERT D, ZO—HBOMEE ) T IVY L LA TERBT 5,

C) WEEHIZ. T4 AT VLA DOEREMEZ A~ — b7+ ¥ THg L TEHE eKYC
VAT AIZERBT S,

D) f#E e KYC Y A7 40d, EiL A & C THIE SN/ EORE IR %2 &L T
— NG EHET o

=

SREBIEOERICIEZA—T Y - V—ZADY =) (FOMM & X—Z2 L LTW53
D) BHNWSN,
FEBRORER, B EAEOHEEE & SRBIEAFE— A TH 5 Liko THES L
720 BATHERZD ) bOKIEE A & FELWHAR SRS N Tning
BB SEERERE Y AT AZBWTHEOEME ) )L LERLIZLD
LWz b,

(2) 757 RyRMHT 2EERM Y — E XD EER

)= 561k, A~ — b7+ 2 THESF L 728l & F LB 2 7 T 7 FI235E L TR N
REAT) r— AR RICEREZIT-72 (Lietal [2022]) 0 EBEIEH SN TS 6
D OB — ¥ A (FLV: facial liveness verification) (Zx} L C& %% %15 L.
FHIENE A 0B & MEE L 720

1. KA
% FLV ORNHER O FNHIEM QKD E BY) TH b,

O WFRIEEIET T ZEET 5,
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T, WRAFEOHEHGER TR EAY— b T+ DA A TR A 7 TH
L. FLV IZEET %,

FLV | ZEEE{§ R0 % TR 2 FERT 5,

FLV (3 5@ HUS L CW /-l § & @ TS L - EE§ 2 BAET 5.

FLV I3 &R L T 7TV ICEET 4,

T T E R ROV T — E AR O W G E RET S,

@O ©

O

R AEDN) I - 3>
U~%i FE@DEMEAOEER & FLV IZOoWTHEE L (1 22H),
FLV Ol R 4% L FI~F6 &£ $ 5%, 1 1h® FLV (F5 ) HEE 12 & 2 Ao
A GENE L FR D IXER LS X B AR & BHIENC K B AR RO 5 & S L C
W7z BN X BB OILEIZLTOEBY) TH o7,

A) BEREREE R L CHHEZ B3 L ) ICfR L. OB & 23 L THGEES %
(@EfEON) =2 a i, lBEE T4, EVAEGZRLC, Oz 5%E),
F1OFL, F2, F3 R UIHHYET 5,

B) B OB LR L 72 W CEl 2 il L CHGES 50 DLTON) Z—3 3 »
HAEFEL T 7z,

« B-)AY— M7+ YOWEEIIHTEZRL, BBEE ICENE G S E
DH XL EFOEAGEEARAT 50 FERT5HTE 3~6H#). Fl.
F2.F4. FS 28 MUCHTIE T %0 BEFIC K AARNIERRITFEM L T ev,
— I, R EF4IE, BOBIXLEFEPRILY A I v I B0 EKR

FEL Tw f: (lip language detection) o
« B2)WREAEEIC L B FEED L D F3 UL T 5,

ZDIIA, Fl & F2 i, RSN EENER SN OB HE L THER
FRTHEREZHELTCWA I E LR L2, 2B, HEFEICHET AR RIEG I
&7]") f:o

N BEEOHEE
BBEF BT A IEIZEITRD 3 HTh S,

o WEXSO FLV OWEIEHR (FEBEGOREGET VAR E) 2Hbhw (7997
Ry 7 AOHE)

s WHBEOBILEE 1 OATTS (Iyvav b -y Trary), 2770, #
NEHWTH LWIEBHETFVEAERT LI S TEX 20,

o BRMEBEOEIEE LS T IVY A LT (FLV OV —VY AT L A7 7 M3 5Hj
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AV—= NI N L BRI D X2 U T 1

£1 6 D20NDFLV THWS hBEEIGROTEE

BEROIE
EEDENE (video)
FLV EADFRILE BEEDEEL L .
DERE (image) HFEORELL | BFOREHY ﬁ%ﬁﬁﬁﬁ”
(silence) (voice)
&l poirns
F2 bsi
F3 i | KA i
F4 poirns Rt
F5 Rt | i RS
F6 it | K

&H : Li et al. [2022] Table 1
\2) ARCENE 2 AR B

HEEOEHIE 724XV - VT F 7 b AV T2 AT XN - )T LA AR
Y hEENELHW T, 72 Ay - VT F 7 A MOFHEE LT,
X2Face. ICface. FSGAN. FOMM 2SHW O N2 1E3H, 72 A2 v )b - ) T LA AR
¥ M®OF L LT FSGAN & FaceShifter 25\ 51172, FFE DAL, F2 @ FLV
#kwtfwézﬁé&% 2% W CTHIBITbNA, ORI oW T

nal_. L/X

. EBRER

FEERTIZ, BHHI5 % % FLV 1208 L CHEEEE L TRZIZ (7 7L —1MH
D) B E —FH L TWA ERHEENLIPEPEZMRIEL 720 NELDEEED X
12y TA AT LVANEKREGE2ERLTAY—= N7+ Y ON AT TR L2 T
X7

(1) N=Z254>NDEER
FE1DFI~F6 /% e LEBROFELERIIDTOLEBE) TH S,

o HHO I % Hv 5 FLV (5 ) &, FaceShifter |2 & % & B LM 2% L C
50% L EOREER T —5 & 3RHIE L7z,

o FHMOBEL FEESE I LOBE % Vv % FLV (5 14) 1Z. FSGAN, FOMM,
FaceShifter D\ § N2> DE B 1% LT, 7% < & B9 40% OMESRT—3H
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ERHIE L7,
BEH) OB E D FLV (4 1F) Tk, FEHOBELEENLEBICRLD
Bl % H v 5 FLV 12T, Amﬁﬁ’ﬂbf HERRHE T AREEDE L
otz 72720, —HO ) (F1) TIERRHIEOMEREDIH 60% & Fhr o 721Z
P BOBEEEFEOSA I T2 TH) £ 5 FLV (F4) b, WEDEEHY
B XA L 72BN I3 L CRRHIE OMEEDH 60% & 7 - 720

o FHIBOBESN D ) OBE % A FLV (F2 & F3 (F1 I3 FEBRR 2B EE 3305
b)) TiEL EHEROBIED/N) = a YICENZFNRIS T BB & A L 72,
ZL T, FLVIZE B8R H o728 T AT, ZIISHINT 5 ERENE % FLV
WCEE L7z ZORESR, Hmmv@nwmma’;éAmﬁﬁ’ﬁtf\mm
O (K THI 80%) T—E & i L7z, B OEE FAE BT L
OB & 5 FLV & 5 % &, BHEBOEED /1) = — /ayﬁ%%%®
eI G-2 5 BIIRENTH L E VR b,

FREOFEBETHW O NZEHREGIE, 1 DOEMTED A ‘io“(ﬁiﬁiéﬂ“(\ﬂ
720 )= bld BEOTFEZMASDE THIEZ G USRI E OMER A
WREMED D B L ER L TV,

(A) BIDOIZY ROBEBAY -—EXEWNRET EEER

) — 5 OEBAERIIARBA 2 EAEMICHERE L T b L IZFVEWIRI 2 R
L7ce STOREIMD FLV IZBWTLE L ADEPZMEET 572012, U —51%
WD 7 777 FOBEBIEY — E A R ICFEMROERELITo 72, ELERIIKOE B
DThb,

© FLV (4F) 12/ L CAREE 2 EERE L2 2A. W FLV & A RH
RIZR LT 50% DL L offEss T —3 & GRHE L 72,

- INOHOFLV 2L TWAHRR 44 (710 27 v 7 &%k, iesth, Adak
Wrett, BUFRKER) D& T ) EAR— 74+ YA YA P—=V LTI —H
BEAATO, BAFERRE CAEREIEZ (& A FIETIER L) 77VICHAL
7 ZAh, WINBFRHIENE U7 GREEOMERILFRCIZEE ) o

- RANHERROTEH T 7)) 2L CTWw5 FLV 4 ) #xi%Ric, #hE A~ —
N7 P24 YA =)V L, YARERRICAEGRE (I X T Tz <)
TTVIHRALZE A, 3HTRHIENA U GRIE ORI IR
ALARY IS

EM@%%me%n% RO TEL EOFFMIEGHR XIS RBE I TWiR VD
DD, TOFERIL, BHOEBRTRS L 7o 72 G — C AL O — Y X TY
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AV—= NI N L BRI D X2 U T 1

ERHERICA L CHESS % b OWPFET 5T L 2R L7z WR Do

1) BYTELUXRTIDOEEV

BE OB TN O W THEFT & R B FEPHL L TR Wnwh T, THT
A L7 CRENIZ LIS, BELRARERE ViR BE +— 7
VU= A Y= VKo TEATIREIC R > TE T\ 5D, F/2, WIMFEEICET 5
WIZERIFEOMERIZE D . EREGRZ ERT L7200 X% )0, K., BHIX. 5%
KT LTWLIEEED SV, D2 BEE 248, ANIRICLD22DTELOY
ATHNETFo>TWEEEZ ENL,

AR—=NTF Y ERVIF Y T4V TCOBEBA Y AT L2t R 57—,
ZFOYAT NEMH L CRANER,R: & %2179 &bk, BEST 20 E8im % 7
0— LoD, GG EZHWIRETEIZL 2203 L) A7 2 HiHid 24
ENHH)e TDIZT, VAIPHETELLNNVEBZTWDS LRI 546
1ZiE, 20N A2 IZHEYNIRIET A Z RO BN D,

(2) B%3YXIADIMEKDIE

OTELOY A7 ZFFM LR, VA7 ZRBESELLEDND LLE1C
X, = EAFFEOFEMEICEE L 22, BN RIS RETT52 & 12k b,
48 (3) TRLZFIETEREEOMATFLELZEE -FHTLHZLNELOLNDL D
OO, BAF O T3 % 800 O T - B 5 HERHHADTETL L T in
Epn, BRI CHEY) 2T L EIRT 5 2 LIRS Th v,

D70, BEIZRIEDIFHE S N TV AMMORRFETFE 2B L T3 5., HEild
L) L72BR IRt 2 — EAOWNEXHIBRT 2 (G HER &8O LR% 5] &
TIF5%E) LvolzinwihlEz o5,
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(3) XRFEDFHM

1. FHEDOEMEADIFE—E

ARERICEZ22)TELO) A7 2B SELHEE LT, GRESRE RIS
LR FREORBEPS BT SN L. MMTEOREICEL T, FEOFHbGIC
I NZTF—%1y b FIFET—%. 7A L - F—%., FHlHOERE S &)
DHRE—EINTWEDITTIE R, TNENOR|EEIER L TEHMZATH 7 — A
iy, 720 T8ty bR LIZEHEOPHADIET. L TV, 29 Lk
T BEEOBMTE2 BT 5 2 L IZRETH 5,

St BAIFEOREIIBVTIE, MoFHoFFM#E R L EETE s L)1z, I
HWOT =54y bx AV CIEOREECFM L 7RSI RENL T EPETN L,
T2, M LI OMM AT LT 57200 ELEETH L E VR b,

CORIZELT, ST SF LEWEE N — ZOMMTFLEOR R %E 7 — O AT
9 %A & LT, Bl 21X, Khan and Dang-Nguyen [2023]. Yan et al. [2023]. Le
etal. [2024] £ Vo 72 EDPTRITFRBESIN TV D, 29 LWIZEEDEFRE S 1L,
ARG OB T2 BYICBIRTE S X )12 5 2 0 fi s 5,

0. EEOREBELZEEL-ER

FEERFFEICR LT, ) =5 DFERTIZ, 714 AT LA ICERLZEHREERE A
Y—bFT7FDARATTHRELTREL TV AR, @, B AT THREL7ZERIZ
TOWBEL Y KT S, COREEET DL, ) —O0ERTHA L7226 Km %
HAR— T+ DN AT THog L TRRKEZ T 722 613, iR HEOMERNFE
BB L) BIRWEE 7o TORWREED D 5o FORBEEDFEM % 72 5 X I
199 2T, BTG 7 AT TIRELTHRAT L2 L. EBOREI TN LB
BIEWIREEZ FEL L CEBRA4T) S EEN D,

9. BbHWIC I

AR—=hFT7H ViE, BRIV —ECRAIBIFLIELLRF YA NVELTREL TS,
29 L&Y — AR SHBELICHESE T L 20IE, v T4 v ToOEE
DtFa) T4 %R - MEIE T ZEPLETH D,

FRTIE. A =174 v Oh AT THAF L7 OB L H IR BN & 2 F25E S A
T OESE LT, BMETICL A ERE G VIR BOFIERL ¥ 1)
TABEMERR LT, T2 AREGEOA KT BT oM eBim % L7213
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AV—= NI N L BRI D X2 U T 1

. EBOBEFIEY AT 2B 5 F 1) 71 BERIC X o THHME L 72361 %

L7260

INLxHFEFZLE AREBRICELZLRDVTELOYAINREEF>TNRDERD
Nb. BHBFEZHH L T2 8RB, VAZOEENIZED L) ITHIBT 50
EHETT A UEND D, HIRTIX, GBI EZHRAT 2 FHICE L T B0 FE
AP TR 2 2 EARSH TR, BUILFELBRRT LI E0EH LV, L7
MBoT, VAT BT 5 HEE LT, MOBMEFREZGEHT A, EGEIC L > T
FATTE LMW HIRT 2 L Vo 2 FEIMHOBERM L 725 1) A 7 HI] & FIEN:
) O AT T BREIREOE - BATFEE &0 4 T4 2 TORHERED
WROHEL 2 ERIPEEND,

119



SEXB

NEDA - BH - HEHZ - KREET - BEHEES - 8 58 - IR0
[Deepfake % H\272 e-KYC IZA$ 2 7% ) £ LB L ROMET ], [5 35 BA
THIREF R EEREHCEL. 1F2-GS-102-02, N TLHIBEFS, 2021 4, 1~4H

252 B 8 AR AR IR BB T S0 B JE g & > & — o [ N LHNsehf 78 o il
T 2~FEMEE TV - AT DA 27827 b~ |, CRDS-FY2023-RR-02., [E5ZH5ER
FEENFHARAT R, 2023 4F

WEHE. [74 =77 24 7 OEE © ATEA S 726 3% L g1l PHP WS
A, 2023 4F

Afchar, Daruis, Vincent Nozick, Junichi Yamagishi, and Isao Echizen, “MesoNet: A Com-
pact Facial Video Forgery Detection Network,” Proceedings of 2018 IEEE International
Workshop on Information Forensics and Security, IEEE, 2018, pp. 1-7.

Ciftci, Umur Aybars, Ilke Demir, and Lijun Yin, “FakeCatcher: Detection of Synthetic
Portrait Videos Using Biological Signals,” arXiv:1901.02212v3, 2020.

Gaur, Loveleen, eds., DeepFakes: Creation, Detection, and Impact, CRC Press, 2023.

Khan, Sohail Ahmed, and Duc-Tien Dang-Nguyen, “Deepfake Detection: A Comparative
Analysis,” arXiv:2308.03471v1, 2023.

Le, Binh M., Jiwon Kim, Shahroz Tariq, Kristen Moore, Alsharif Abuadbba, and Simon S.
Woo, “SoK: Facial Deepfake Detectors,” arXiv:2401.04364v1, 2024.

Li, Lingzhi, Jianmin Bao, Hao Yang, Dong Chen, and Fang Wen, “FaceShifter: Towards
High Fidelity and Occlusion Aware Face Swapping,” arXiv:1912.13457v3, 2020.

Li, Xiaobai, Jukka Komulainen, Guoying Zhao, Pong-Chi Yuen, and Matti Pietikéinen,
“Generalized Face Anti-Spoofing by Detecting Pulse from Face Videos,” Proceeding of
the 2016 23rd International Conference on Pattern Recognition, IAPR, 2016, pp. 4239—
4244,

Li, Changjiang, Li Wang, Shouling Ji, Xuhong Zhang, Zhaohan Xi, Shanqing Guo, and
Ting Wang, “Seeing is Living? Rethinking the Security of Facial Liveness Verification
in the Deepfake Era,” Proceedings of the 31st USENIX Security Symposium, USENIX
Association, 2022, pp. 2673-2690.

Ming, Zuheng, Muriel Visani, Muhammad Muzzamil Lugman, and Jean-Christophe Burie,
“A Survey on Anti-Spoofing Methods for Facial Recognition with RGB Cameras of
Generic Consumer Devices,” Journal of Imaging, 6(12), 139, 2020, pp. 1-56.

Mirsky, Yisroel, and Wenke Lee, “The Creation and Detection of Deepfakes: A Survey,”
arXiv:2004.11138v3, 2020.

Nirkin, Yuval, Yosi Keller, and Tal Hassner, “FSGAN: Subject Agnostic Face Swapping
and Reenactment,” Proceedings of 2019 IEEE/CVF International Conference on Com-

120 28 %/2024.10



AV—= NI N L BRI D X2 U T 1

puter Vision, IEEE, 2019, pp. 7184-7193.

Siarohin, Aliaksandr, Stéphane Lathuiliere, Sergey Tulyakov, Elisa Ricci, and Nicu Sebe,
“First Order Motion Model for Image Animation,” Proceedings of 33rd Conference on
Neural Information Processing Systems, Curran Associates, Inc., 2019, pp. 7135-7145.

Thies, Justus, Michael Zollhofer, Marc Stamminger, Christian Theobalt, and Matthias
NieBner, “Face2Face: Real-Time Face Capture and Reenactment of RGB Videos,” Pro-
ceedings of 2016 IEEE Conference on Computer Vision and Pattern Recognition, IEEE,
2016, pp. 2387-2395.

Tripathy, Soumya, Juho Kannala, and Esa Rahtu, “ICface: Interpretable and Controllable
Face Reenactment Using GANS,” Proceedings of 2020 IEEE Winter Conference on Ap-
plications of Computer Vision, IEEE, 2020, pp. 3385-3394.

Wang, Zezheng, Chenxu Zhao, Yunxiao Qin, Qiusheng Zhou, Guojun Qi, Jun Wan, and
Zhen Lei, “Exploiting Temporal and Depth Information for Multi-Frame Face Anti-
Spoofing,” arXiv:1811.05118v3, 2019.

Wiles, Olivia, A. Sophia Koepke, and Andrew Zisserman, “X2Face: A Network for Con-
trolling Face Generation Using Images, Audio, and Pose Codes,” Proceedings of the 15th
European Conference on Computer Vision, Lecture Notes in Computer Science 11217,
Springer, 2018, pp. 690-706.

Xu, Zhenqji, Shan Li, and Weihong Deng, “Learning Temporal Features Using LSTM-CNN
Architecture for Face Anti-Spoofing,” Proceedings of 2015 3rd IAPR Asian Conference
on Pattern Recognition, IAPR, 2015, pp. 141-145.

Xu, Yi, True Price, Jan-Michael Frahm, and Fabian Monrosec, “Virtual U: Defeating Face
Liveness Detection by Building Virtual Models from Your Public Photos,” Proceedings
of the 25th USENIX Security Symposium, USENIX Association, 2016, pp. 497-512.

Yan, Zhiyuan, Yong Zhang, Xinhang Yuan, Siwei Lyu, and Baoyuan Wu, “DeepfakeBench:
A Comprehensive Benchmark of Deepfake Detection,” arXiv:2307.01426v2, 2023.

Yang, Jianwei, Zhen Lei, and Stan Z. Li, “Learn Convolutional Neural Network for Face
Anti-Spoofing,” arXiv:1408.5601v2, 2014.

Yang, Xiao, Wenhan Luo, Linchao Bao, Yuan Gao, Dihong Gong, Shibao Zheng, Zhifeng
Li, and Wei Liu, “Face Anti-Spoofing: Model Matters, So Does Data,” Proceedings of
2019 IEEE/CVF Conference on Computer Vision and Pattern Recognition, IEEE, 2019,
pp- 3507-3516.

Zakharov, Egor, Aliaksandra Shysheya, Egor Burkov, and Victor Lempitsky, “Few-Shot
Adversarial Learning of Realistic Neural Talking Head Models,” Proceedings of 2019
IEEE/CVF International Conference on Computer Vision, IEEE, 2019, pp. 9458-9467.

121



#im. GAN ICL 2 EREBAET IVOER

GAN (generative adversarial network) 1. W7 &2 AWK T4 ETIV (BKET
)V {generator)) &, K SN/zT—¥ LT —5 L 2BE - BT LETIV (4
€7 )V (discriminator)) % TNENHEFL, 2 ODET N EBHEFSIELLHITL
TR DETIVEFARICHEE T 5 FETH 5,

GAN Z7 =2 A ¥ XV - YIZF 7 b A Y FOFEIIBVWTHAEINS Z L0500,
PHES % ST 5 E TNV %E GAN 12 & o THRT 5 B IR 2 LB O uid ko
EBNTHE (A1 ZZH),

O ERETVIE, PBEE OEOH I E & WBE OEO B & 3k (25 %

Y %

AT TOVIZ A B % 5T TOVICET .

A%%Twi BB E OFEOEIEE 2 ZE(2 L 2050, A BB A E 1L
—HT AL EHEL THREEZH T 5,

A%%Twiwm%%(%ﬁﬁ&E)%é&%?wm74—FNv7¢éo

T FIVIZHER RISV THID /ST A= 2 HHT 5,

RO~ 7 a0 AH—EDLEM (B 21E, 5HE T IV OMEEEH 95%

DbEERD) DNz s b ETHRYES N, BB ERETVE

HAI{G AR DOET NV ET 5,

o

@e®e ©O

X A-1 GAN IC&2EEEHRERAETIVOERD RN

." 7)E D cammEzamETLCES
IIIII | '\,
HWHEED v i@i
BEOBIEE
- ) - ®HELT
8 UE LEA HiEEE
k oy NHRYE L%TE BE

) . ¥ E R
@Y ERRET1—FRvy “H 0253

F—2 0.747

KEEOEOEE
(Bl : BEBZHNY)

122  285%/2024.10




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e30a430f330bf30fc30cd30c330c8516c958b306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200037002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


