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1. Deepfakes#ARIATF20145F, FEEAIKIRBEEDRIEAXIEFEIES

DeepfakesiE X B3 /9] XA HNER, Bl X BRI T LAERIHAMERAR (GAN) AEBRREZIFRATIERN
Sl REETEXIF LETFEREIE RN, EEAIKIEEAIEEIAMIZSHE, deepfakes=ZE UK FERFEIEE,

2, 4Rkt Al tRBIEDeepfakesUAET, MARBIERARdeepfakesfI—NEED T

Ep Al BREFIN—N 03, RIEERRNSHIEE, ERRAERAH—PHD HERNSSEEMERNER1RE, M
MEEZIESERENN AZELRN, ERNARRBARRSIESHTRAR. BRIEREMIIARREEIEVAE, GAN, diffusion
RIS, stable diffusiont®ELH &R BIR(EEEMTCAIRYE H RERIEEF.

ANEmEI AN EdeepfakesfI—NEESD Sz, AJ#Hd—2 ko A8 Binad S0 mEitlcBira 8 piheE, E+HEairaus
BHEEAR SETEEHSHEPRERMNA.

3. ERNABARERISINBEER FIVEEE, RBEXKAIGCIRBIMEE

EiEE: 1) SREE, FJMLIGRIESIESEMET X, wRERERNARES, 2) SiZEE, BXERINERSES, 15
BREN|EEINE. 8, 3) EAHEBE, E//KFaREH, BIANBEINERINEZUEE)Zk, AYNEE FRIESSEARIEM,
BIRBIMEREIE R, HRAEEXCE.

4, RAIERkThin=EEILY64{ZTT

FRJAILE R EHG TR SRAOXG, SEBIFTEHEEBERINLAZR, RIERITNE, RAIKERKTBIZ=ELN64ZT, ErhiEEm
44{Z7c, EIHMI20{Z7T.

5. 285 RAIERB(AE]
LH2R: XWiAR, FoE \ \ \ 2
JEEHRTE: WEE. PREY ' S——— = =)

WWwWw.ipoipo.cn
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1. AIGCEELARIRBIRARTRA AR ARK = i A B FHl

2, IREPHNFRRENNES2EETUTFHEXIEXATHIERE, BE—EEMNE
3. IREPHFRAIERNGIZZENEFEENABROZER

4. HAIRSFERFREBIBRFINE

5. IRRBERREEXEN
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1) Deepfakes: EFREFZIAIAREIEAR

DeepfakesTEM A3 A XFHIRX N EIX :

« I"X: DeepfakesigEBIN=sF> (ML) ARG SR, BEIFIA T AERIIRMERAR (GAN) AEBRGREZEIFHAR
BIEHERRRKEELBLR EETREREVE F e,

-« ¥%MX: Deepfakes “Deep machine learning” 1 “fake” BYHEIR, B2—EFREZINAVBEGEREAR. ~ETF—
RN EAIpE, DeepfakesF|HEENEFHEIMNESZBNERER, BITEEBENERFZIAR, FEERISRIERTLIL
A EEESRAVERS, LMRELE.

2) DeepfakesHIFE4ES KX

201452 DeepfakeRIEETTEE, GoodfellowSEISEARAIRIFICAIRGEGAN AIRTREE, S HBAIINSFrRAIRY
Deepfakes, 1£20145F, FIEIISRRKA GAN BEEMPEERSHIAK, REMERATTRFENKRMEF. EDeepfakesi=
EATHA, IR R T o R EmE AN S EG R EEELFITASIIER, REMERAR—ENERAE
TERERABERIM, ERERELIS ABRAYE.

- 2017EEHERMEENRE €K, FIROMEIIGMWEHER T ERAE HOPERISRAYEA, GAN FHaFHREZRIRIHEA
&, FEPEZEAFREERTHIZER. Bit, Deepfakes—idREH Al EREEIGFITAIKZiA.

20195 DeepfakelEZURKATHIBE, TiE T DeepfakestyYouTUbesUEIRBHBEAXEE, ~HRERESTHEMARRE,

TR R AIATE AN AT . B IE AT 5 PT EEaETRs Www.ipoipo.cn
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DeepfakesiEREREHIE A b T

2014: GoodfellowSEZEAXR T £XERNACGANBIRIFICI, AFREGAN AIRTREE, EEHINS AR Deepfakes,

2015: HIRARITIER GAN SEPEIGIRBIMANS ESIRMENL (CNN) HES, X—EE5EYCT LUERIIEERT
GAN REEIRmIMNZS, RS MCEEIEINERIIE RIaiTlER, WitERERNAERIE EFRISH.

2016: AR AL GAN G5iek, HEHITES.

- 2017: AFIAHERIRE CER, GAN Fin~dHRETHIRINEAS, FREMERAFREIERTGIAER. BIL, Deepfakes—
RRAT Al EREHSFFIRIARIRIE.

B IR Al ERREIRS,

- 2019: =ERNTHIARARAT 7 —EEBREMEAZFTZ ARG GAN, RESE/ VIR RTIEERIFADeepfakes ALRYLH
ERMREER,; IR ARNIER TS GAN (FSGAN) , 8EEXIRIATSRPAI ARSI TSCATRSHR, TR T aTRsTI4k.

- 2020: fAEKHEL FaceShifter, ZEX4REBFIREMIVRIEE R, KT o RIREMAEARMERRILENRENS, EREE
AJ{SHY Deepfakes B, REERAGER/IE T REE G ARNERIA.

2021: #AgRRHIiDeepfakesiéid, ERSARBSEED, E£H7 RERERE.

« 2022: GANBYKUAEDEDRIN, SIiFeesEEIUn A ERPEZERIARKAIStyleGAN2TEFFOETEELAS EILACAY 3D FZxV ARG
—El%, teeFA—KEABGIARSY 3D #228A93D GAN, KIBENHARERERANKE.

TR R AIATE AN AT . B IE AT 5 PT EEaETRs Www.ipoipo.cn
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1) ¥B5hEIF

+ FaceShifter: 2020 HILEASFIMINFFHAENK A EE, B SR, SSBAIENOARK TS, KAF
ARSI EAIE R Faiie. RETFLIERSRA, AEMBRNAREEERILR, HErEsIE
GRS R,

© Wombo Al: 2021 ERBNKANAE, FLUSEIARARESSEA PHAGEANN EOR, (EbFRBIEE AT
FOE, FHEAGRESRE, A EAZRD.
DeepFaceLive: FiDeepFacelabfISIETE7E 2021 SFERER, SUBERINELIIIA, S BREIFIG A R 5, 7
TEBERIRAR, BUERIRIRAR BRI,

2) EIRRIF

« Zao: F2019FERAN, RHPEERFIAREMRERAFIEFN—NARER, AFRAILFBXMERFE CRIKRE RIS,
BEANHENE, APETLAEZacEEAERIWSIFIE R EPiH TR, L EISRERH A LA Lot BERGRENIERY
A, AM, M2019F9H1H, ZaofiHTEHRIBARB&INMEAFR, MIERMNAREDRIIEENREFENEERS2
TEEE R Z2RBEMER 2L,

+ Face X-Ray: 2020FHItRAFFGERILMNARARENIKS &R, S EXIAEAMRBEIIERGITE, ~EEK
TS ARBIERAERREAR, FEXFEN&E AT ERNMERH G EZERREBGENER P T%. XfPTE
ﬁ?g&i&iﬂ%ﬂﬂjiﬁ?&ﬁfmﬁ’ﬂﬁ{?R, FRERIEFINIES X, Ehin RS RESNITEN, WEATEEFEIEBIGIRAITuRAY
«|[2 EEY
=/8 , 8

FTH kR % TNRTF. (FaceShifter: Towa = H— neral Face Forgery Detection) . SehfilLiX4IR
AR5 BRI E?ﬁﬁh’ﬂ?ﬁ% WWW.ipoipo.cn
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FakeApp

Faceswap
DeepFacelLab
DeepFacelive

Faceswap-GAN
ZAO
DFaker
Deepface
FaceShifter
Wombo Al
Avatarify

KRB CREHEATLAINAEN AR LZRY |

iR
R
iR

EFiR

R

s i

9I‘
E5h
=5k
E5h
E3|
E5h
E5h
E5h
E5h
E5h
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Wl ERRAREEERINS I DT R R

Il Al BREFIN—19X, JLREEEFINASEMFIINS.,

S R TUAIRY || SRR NHETERR T ER -

- g NIBRIREFREIRIERE, I)IGHNERECIE— N FIHRE,

- EE: SPPSERNA, ENE A BRERFIHREETRNES, ERFETRIS AR Z ),

B £rAIRERE El: £RAIRREZIN DX
AR IIZ5EEY (Generative Al
Pre-trained Models) FFIA4E
T ERAGEE (VAE)  ZHOpenAlRIGPT-21=E TEGPT-3.509EA Y FiEHChatGPT HEe s
BHRH, “ERTATEE IHERRRAKIRS TR

ERNTUXITINE (GAN) 7 8=Ed (Diffusion Model)
wiR W2 N T A RTUAIGTIE,

11

FH & IR: OpenAl @35, (Auto-Encoding Vari- szaaTRs [ETLEES www.ipoipo.cn -bilistic Models) . 754k £ 5F % b
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| BIFER (=] H BT E 35 R4
;:u%u*igg VS Eﬁz*iﬂ ZHESHANG SECURITIESCCﬁﬂ":D

FIBIIEEL (Discriminative Model) FA4EIREY (Generative Model) 225 FIHMMHAAREEARE, BIINEEXFIETH
XIEUERYEE S RN R FASTUE,,

7= FIBIERLSEpREIRITE

: FIBIEELELR

| nae

EENE EENSHERETEE  WRAERS TR .
HBIEEY

HURAIS TR Z IR | g

BIKRE BN ZENER (R, URERBNE Al
HOITHE BRI

%

H% EERIRESES,
\%\\ EX E~Ex . _ N
{F55£5) EEEQE%%?%%%E ERETHIES. EERE

KEE, LTIV e s B i
TS 2
ERSSIMNEIAY A EEIR R,
L. GEZENXER, HER  EREIRANE, HE
R ROTEERE, HEE SRR

FFREES PEROEE A —N— 2t —E-
wram  BEEA AR BERRESER (GMM) |
el REMERE LIRS (GAN)

TH xR 59 =. {(Deriving discriminativ- E?ﬁ,ﬁ#ﬂkﬁ% www.ipoipo.cn -
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02 EREIRE LS ES S S

RIBERRERIZER, EMTIARREAIH—E WD AEMTUESREFEME FTRE:

EVESERE: ETEAESHIEIRA, BYFINESMEIRIVERGTHINA., BI)ISANIES AR, WFEmE. )\
. WMIRRES, ERCUESERETLBINEMZEINERERIINA, NINE, MiE, FHEF, & ZNAT=REE. X
AHE, SHERER. WEEMFES.

- ERElEAREE: ET ST, BYFIEGRIRHESWENFTIER. 81 AMEREGEIES, FIE
SRR NG R, EREUE AR LIE s BB M BB ZAXUSHIER, MNBEANSR. AGREHHRZEAR(ER.
WMATEGER. BEINE. ERRmESMEL.

MEESESEENNAZELRN, ERTVEEBHRRZSESHRAR:
MARBTANA: MEASTLIANA, BR. 8. RRERE
- WMARSHER: BEABTTUANA, BRTITSEAE.

Bl: BNJISARRTAE Al URELA TS AT El: BANE RITERZURERYEH AT o In

| BA: X |

A BR }

(o) (]
(B mrvm ) (Towmes | (mnms)  (Eows) (mae 13

AR R SRE W IER LA - Eg,ﬁﬁﬁﬂ;ﬁ% WWW.ipoipo.cn -
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0Pl EiREERkTUA HRBIE

2015 2016 2017

25

o GAN-INT-CLS StackGAN StackGAN++ StyleGAN GLIP-VQGAN ViT-VQGAN StyleGAN3 CLIP+StyleGAN
RS y o o y y

(GAN) P";‘;::IO' ProGAN ViTGAN
SRR CycleGAN
(CGAN)
& &7 AlignDRA
RITERRE it ¥ CLIP+VQVAE
CVAE WiHEHEY
DALL-E
Improved . e
DDPM Disco Diffusion
Diffusion DDPM
- DDIM DPM-solver DPM-solver++
Hﬁﬁﬂ;ﬂ DALL-E2
Stable Diffusion
RealNVP RealNVP++

EHT A9

(EHE m Glow-TTS

Glow-360

FFJORD-GAN

TR BoEEARERINS R STHRERIESR, FAILEPEEREHSHIREUE IR DR

FR R ARRARE A R RIEL <i@igﬁ<- szaaTRs [ETLEES www.ipoipo.cn -

14
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T BB EE (Variational Autoencoder, VAE) E—fh4EMiER, £ &5 T ENRIZEE (Autoencoder) F1ZT 9 H#E
(Variational Inference) B9EAE, F2013FHKingmafdWellingiE2H. EEGEFIHENEER R, FHEEREREIIER,

VAELS S BalfmiSsstl3E o HEMTRIEE, BIYFIRENEERTNEREFER, SRIDEEZERMITESM, KSR
BRESAIHMEMSESE, BEBESECKIORIFEERE. HERRICRFRETEERERE RS, BERAUCIBFRMUIAFIKL
BUERIIZRVAE, FIEIRRIBED o FEMFEFDR.

BERER " B: VAEEEY R
VAEFRZS Sy it RIEER
BEZEDH, ®K VAES 7L [AELE,
HDERUATIZRE], REBET BRI "
BRI IRFIAR REEREIE, - — EiORIRRA
E'IE‘E'H} }iif\%%%ﬂg HENEERIEY
VI 5 M SRR IR S
VAERSII| & EE L % VAERFEZES IR FERiSE
BEIREMKLEERN %, NWFEEEEL BUEAVAES S
Rk, RARBSHM HosieEg, T2
BiE&IIEEXE 18 2 (S ol ek (E A BN

. PHRIZ D HERRTTIE.

15
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GAN—ERETURTI ML

EREIIIIMLS (GAN) HGoodfellowF ATF20145-2H, KAXITUIZERRES, BERIIIZRHIS TUMEE T ERRER B RS,
GANBIEEREEFIFIBIZBRF M I MAVEERL, EMEEMBEEFED, FIRIRiEXDEMAIESLEAR, BIXNTUIIE, £=R
J‘Z{ii?%%ﬁzliﬁ%, FIRIRIRSLEREET]. GANBITILEMRMFBIRREEER, EiNARHETE, fEEMEFIRLEAR
ysxish

FIEERT EESHAER El: GAN(EALTEE
GANR F>
;E Eg igggj_f ,g-gg]a iAu:N EEEEE Hg 1%‘ Train Set
FiiEeInmze W 50 XESHES 4
o, IRMABEMT g;%%g?ﬁﬁﬁ \
F =, ° {sjnojnia]
LR ELAHEE R =

4 pX =5 7 g R HESE Bk
DENMER, RZ
SHEMENENE,

R = BR TR RO (UL PR R &Y,
A B[R EXELLE = 1T

i, FEATIREF

EARIER.

FHkF: {(Generative Adversarial Net- Egﬁﬁﬁ'ﬁkﬁﬁ www.ipoipo.cn -

Fake({fg)

16
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Diffusion—3} S5y

Diffusion@— AT EREIRESMIVEMER, BITEAENEIEERESETHY BUdE, FEFAEEETRATRNRaE
SLEIERD R, MNTEIRIREE R L ERSRERFAR.

EREFESTRULLRIERE

BiRSEHRS3H
rREENERE
REEHIES T,

IELEXRNER
&,

HESRES .
NGMEdRES HEEHEES RSN S
xEitamEnnE, [l SEen, FXikE 099 s s Precicter

AR D LIRS
BREE

Diffusiont=EIEI B NF R G F I RIS ERANG, T2k TIEFERRRAIBRS],
. FERNAEEUR M T — AR S 1.

7R BILEIPAERY

ABEENPTARAL,

B BEir H3L &
EDH, LESHRE
ENSHEERY.

BESAEIRIE

JERESHARENXT

P,

Text-to-Image

EAT

REHEIE. BERIBREMXK.

El: ¥ERENRZE

the snow

Acatin — Text-to-image
Generator

-

FTHkF: (Diffusion Models: A Compre- Egﬁﬁﬁﬂﬁﬁ www.ipoipo.cn -

\ Denoise

4
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: Faceswap ]
| Ammm [

\ DeepFacelLab ]
| memTnsnme |- , ) [ e ]
B E6 IS SEREE | ASBIERE [ cyoecan
SRR R Vo \
R oy 15 =48 | Yid = ey (
wstaEEERANEY || ome | AREEER || raceerace )
NN ] T T i e
AR {siR etcitvryiNcel syl iy jade ,

. \ RS AR H Speech2Face ]

DCGAN

SNGAN

{ memmnsnme | sveoan

EERE G s S EE : |
EERIERBAGE 5 | StyleGAN2
MR A EREEA ,
REE Erieh o | BigGAN |

T ey 19

FARE: (TS RAEEBN) | i%fri%]'i- szaaTRs [ETLEES www.ipoipo.cn -
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03 BRI E T S BN A S SO

1) BEFIREHBAIE

FH kB : DeepFaceLab’® M. {Facelet-Bank f

Deep FacelLab: FERTISHRL, (EFRAERKAKARNRAFSANEEISLIGERRYACHE, DeepFacelabiRHIMEHEIEER
i, BAREDL)IGFIEZMREHI—SDBERS R, BTEBIRIUSORESSEIFAREIRZRS]. DeepFaceLabiiEH
aRsEig, HEEREL. SLERSEIE. BMEEREINEE, TRTEIFErRRIE N EZREERFFS, DeepFacelLabikF
IZEBIBIENLE], (ERIAESATLAEGItHUb LN EANER.

Facelet-Bank: BSH{LEZARHAI—FERAE R EHNEREAKBELRENE, HMSEBHINKE. Adobe AR, F
TN A TSR ESIFRE —fETE BN o BRI AR EIERIEDA. Facelet-BankAJ LAERAMERFHRIE. ECimfl{
R, Ao iEilsREE S, Facelet- Bank_JL,Lﬁﬁﬂzu ARG AT RIER A GIERE,

&: Facelet Bank

1919

Original Face Hair Younger Older

EERETIURE www.ipoipo.cn

[&: DeepFacelab

DeepFacelab
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2) ZEIFAIHERhE

® icons8: icons8E—NMEAESKREREENIIRIT TENML, Mubtlig Alvan BraunZER]FStyleGANIREVE K ERIEA
RREGFRRER. FiR. Mk, kegt. REEFRUSEXEN EHITER, WEEPEEXKE. ASEFIADEIFEN
XI/A8], icons8 (Face Swapper) BJLAEIRHNAZINA, (TEASEIENTAIE, BFaM4SZIFF 60 XFME=IE.

® “This Person Does Not Exist” (BARFEE) | — MEREIUAYISLGRIMLL, HStyleGANIRHSZEF, LL1024x10244%

SHIDPERENAFERNARNR R, RuSERATSEERAENRRA, FTEENERARKRIIMER. Fie. LAKMIE, SXREFE
NHEESER—TEH. IFHEUADKE, ZMEEERRATERERAREES, FRERZBIIEIUAYLGLERFER.

&: “This Person Does Not Exist” Rdif
FEEEREREE (MARTEFE) FEHEEREEREE (LARTFE)

AR SR RIS! ACERB AR BA, RASHT, R AR AT ACERIARH: BA, KASET,

E: icons8 AT EEE~ R

5 e ik
ree g 7

KL O] ”}_‘ Y
4

AT EEEERRR ATEHESSR PN:vic 3075
FFBATEERAR. F A E AR AR TS G A TR ERREs. EEIALK.

@ T
ESEETHRE sEERE ‘ e k. > 4 » 21
FIFA TEMREEES R, ERERERITEE, :

EERETIURE www.ipoipo.cn

FAH R icons8M L, “This Person Does No
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e ABEfHiSHEARRA s S

B Bir SR SRS AR EAFRRA:
1) HER=RENSAFEMEERE

2022F3H15H, Sre=] FEHEEARUkraine 24B2IBEWE, BEELT N FRDFEERNERTARIE TERXFERENE
BRBER, FAEEMuL AT FEREFFTE "M HEERE" RRENEMWM, ZWSRIERME TwitterS (I SR LI A&,

XFREETEREREVSE T A BB hERNARRESE, HEVUIHFEERRASBW. 88— | AYESBSIEE
HNxEeFEEESR. AYLBHAIDAE. AMEFXBEEARE. RABZINELFRR, NEBWEHEEFBPix2Pix,
Face2FacefllSpeech2FaceZEE LA, LIEHREMNABELTR, iXEARIE N TERNER.

2) WETHiRENSA SRR ERIE

2022F3H16H, Twitter FAF @Serhii Sternenko &Y "BEREMELL" AREREWMN. MERREMEMBIREE T8
Bira B {p{hERiARKRIES, EREMESHIUREIEE ABR, BEZS5Y)iR. AMIHE. MRBFLIAFESWM
HEMES, HREMEER,

22
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A EUAE—: EUERESHERA SRR et ekl

HEMIGANEE S BRI ENSR -

GANEa IS F (ERFUT) IZRTF A GANRESREpRER, FHXEREGSEIEGRSE—RIA—NEEEES. X5,
FBZEIESRIEA D REmTIHT) 14, LR ESSEGHIRERER. DEmEREXAEIREEME (CNN) #1714, HETEGR
PR, SERFAESEITAI, MmaExuall B ERE .

B: GANE#GTE GAN —9EBE

GANEREGEREEE —LAFFRRIMIISIE, MEBIR,

A
o = 1‘\_1 SHERER. NSRBI, BT SR 14
1. 45HIER N s SR 4N B/
NYEER . EGANERAE IS E S B E N )
i i S MAE eHHIE, N i e X
‘m‘+§*“2§§fk§§%ﬁ?ﬂg§g§g“‘ﬁ ones M E USRI, SATS R SR i 49 S S A B,

3 SRS ik

GANERHEGBEEE—IMRIFE, WSS
2 FHIES o 5. MEDHAEESS, TLUERREFENZSR (FFT)

RIS ERTH, SIFHSIE, SHESE. B A SR HERIOREE, MR R
RS SIS, HISTCANEREIRHRISHIE T, MBERST. FEENTs. FEENTERS.
Sl
BEAFERE
T GANEERIAOEISmR B — R SAE, B TETSS,
e A ton - , BT TESRS, AILMEMSobelEF, LaplacianEFin
HiTHNERRIHIE SHEEIHBHIC AN RUR P HAE ST R ERROBE, AR — ER I

HATLLER, WILAEFREEE Bk 2KERH T HIER

BEAE, MBESH. BEZN. BESASHE.

FA %K. A F (GAN-generated Faces Detecti- Ef’ﬁﬁﬁ'ﬁkﬁﬁ www.ipoipo.cn -

24
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tlER—: SNE A EEHERIATRBIER At

& MDiffusiontEBY A REAYENS -

ERARRERE BB —SGIVSITIHE, AINSEE. BESh, MINPRST, DMEERESIHAE LA RS BAEERBRAR,
XALBTXSE], BEoiTEGRRISITHFEFS ERRIST—EUERN.

IMEREEDME LRUZIHEREABIR, FEDMERIRBILLGANEIERHEE. RAELE—LARERNRERS, BBBIN
AEB— M SEENE2UENDMER NG X!

- ERKBGAN LAYEEI AT DMERENRIEREE, (BSIFARRE—EERE,

- XL (WNE4E) SfEEREIEMELIFIR;

- DMEFLIRY SuREEZE, MELERAT. BUIHEEZEGSREZENT s8&EEE (DIRE) {EARIEHIT 24k,
LIRS HIRTHZ (RS,

E: Ei8_EDMAYENIRAE

1.{RANEHRAHAE
BRIt ENMEREAAFIENHEIRPRAVHE, NSy
fif. EREISIE. FARTHIES

l-‘ﬁqdu’ A 255RTES Q@ H_JI
T ST E R ST, (SRR TR BEE

BB, LEEFhRRERAORITE

FENER

3. LR
R B SFFE STRSE I S TR E =LA RE AL T
L6, EILAGERRIEEIE A R 3 SRR R T
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