








~ 7 7 an

EEN\ mEmm A D

Age sfhaa E@ipOdaa- el

QUaOPZe i eéll BagOUD OB 48D ¢
8e08a Ox O0ag Oca @8 o7

Tacdc 6 ZhOD A%ed WO éBteh e
Uzaeagadd a 0aledgx Obg kA
BUOROCOa%

AkadaOrR AOWEG - Ggadl  Oax

OB xEOPD «daUd Aa&e

Oax OOOka OBel Zhag

Aall AdAgdOclaa- paddes® U

gkdia e rbUe allOcYg 004 &a
x@0f3 a4 a a0l avaade @

agagdx BEE xOI ealee A AOR

da g

7 KH\ROMRD

G O=# ANSAM
A7008-@) SORI@A

AAC ACY ¢ YA A fC

AZezaddU - WWOR Céas- »Eee
azaafd ceae eéUOc Ud a0
a4/ oOUO@;

AU | ROclhase AdZe@ace
Wby éBZAae AU é adkx [Ox e
Baa cAdpaU éagdes

ADEAUA 44D - AéTe0e atd Teadee
Oax WAx@ueOre Waa MmataU
a (Raaaecd " IO x|

AOPJe Oax 4 U Adg OO0 - 1%
2863z O 601 A OWighee
WhUc OO0k OUO@ae O OZEOe® @U
O4 x x 78 Db OO0

UO&Desar Za G

L eadda o0 - AObaxe EaARMD
OOO0p Oaée " M dUde cgar OO0a
@ao@d el O éx@ G Wbg O

aldaU & a Zeed M 240 aa
@ @ OrAP@AU ééa dx

CA27 ., 0@ ) 74 , 40?>=8A0B3>= >5 44750: 4A 868B); 4247?B>= 1GB/4 0@' 867B =B@0B>=0; 4=Bd@ 5>@ >C=B@) 4@® @A<
(867 ( 7C< 0=4 * =< QA 8=6 38688); 3424?B3>=A = 8&=Bi6@BD4 @DB4E >5 344750: 4 34B42B3>= < C;:B3< 4380 5>@=A82A 0=3 2G14@42C@BG 270;:4=64A
# 4B/ >3 A % 9 < 4F
) >;>A0=0 ' '><4@ ) 0?803>@( +4@ ' >3@6C4AH >=H0;4H ( >A0 84 @A H 447 0: 4A 34B42B3>= 02@AA 64=4@B>=A =0; GABA >5 50280;

@68=A 5CAB>= 0=3 ?4@>@ 0=24 4D0;COBB>= =68=44@=-6 ?7;820B>=A>5 (@858280; =B4;;84=24 % 94=607708












(‘G

. KOG + 7DJT 6

a2 @VYA £=

P 0 : R6 6

2B H4 & /3,

A A

A e axORx @7 Whd x Ol >0ex @ 7z e Faoe

T 440l aesZOR0ax a CaldeOgx a @D

A0ex el a8 a0x & aduaddOex@ é U a OCaldedgx éx @
. Zatlladx ha0ex@ el ORx gZh Db x ZozOda 4

+=+ 8B-B/ 4.

[7:+87, B2/ +28.<

iEW_ DO+ aea, -
W« O LN | -, iIWIG@00™
U Dule. B

R, .N'iAail ,- ayiaN iAjB kS

iR, N'isJaN,! [iDA|NN'ida, WD

i B«
R, .NiE a-ayiS

1.9 |.N"iI'Wi) l." ).>{D- aD*@ al,-.t

) INSOSHDE $ 1 RHOSXGRIIGRO XWPRID HEDNH' DBANVSGOTY Q1 HUID, QRPDARD
SURPNQ 6\\WWPY

UHAPON/ 7UN



- DAVANGWKR X UH

AZOR “££ 1OPD =Y EE R ) R )
AeOaciOcled Gaa adddma au 10pg ETaw0 ca
ZE@eaUae OO OOBOORT - A7 WDPD - OgOa;

ef
oY ££
a8 O (TAAY AAE
QUzada 08 a0borCaatzZEa Olgax O 0D O A &eelBetOADRODae

. e “¢eqdlade Ozh agx A &xe HDADR OWe O aWOJAU ££
’ OOdiTeedaa OO0 aULD " @la® Uksedaaee QIO £¢ £ 2 OB
> A Wwh ORD&0JA |

SRS ARRAR AR R AR i ¢ »ae @edaxO e x@rkedd a O aBOZMA YA YOax & Of aaceM®

Ad ©RY "E£X £ &dd aUa @8 &8 &zeac UROORE a5 e Odadse

" QOgUaddediee @ Cax eéaawh W@

@0QU aUdUa § éNh 20U au duzeed -






o Ada@EOCY: A Y» 0aY» i1 OFDUOX x OYAR4YUOWDX x 1 YAYAEIOA YA[Y» 4863 qUYY4YuOSR adDPY, i1 OaUYY4Ye e ZBOY- Y1 Ue YL iY™. GIRY, ¥4 > ¥E¥Eop- @A DPZee- @g20daa é YU~ eécaa Odd ! OO0Z E AUga Uj A% Ox @UaeaUdUD Y, | ¢ EL 1 aawBza0d aa
aa aegRE@AAa Oax ADgzéa AcdaUalgaa E adpatiadae 1 EARE a¥ad | €O« YCOn| Uga aettO&@ A )00 E £ § REE YR

o O QVE YCAxWEAYA Y™ 60AaVA>¥E¥Y R, 8aAOOD - BZE DPD Oax AAaalU - Z@ioda-" 4 0P  A0R adieEatdU B OaRd ~ x x #80 ZeAdaOdadae CUD A8 2OPZA Oax (04U QUG AZCAUAHAA E Adra)ad >Ax| o YEVYGYAA [ 2E£YA0)
Ugci et ¢ 088 2 A)CO0Y¥E ¥ ©-!










*H: 7RAMR 0 ( YDQV 1 ( [SCDJLQJEC[H H—BIDI\I—IDQG6SRRILQJ I-MoF\ARQ $Q$WIFN $ QDAY 8 MQJ 6+ DSGA $ GAWYHH 3 @MQDWRQV 7 KH 6 SHDNHIDQG
/ DQIXDIH5 HFRIQWRQ: RINKRS 2 G \WH 2,

5 HM-DUFK* DM 5DQGRP ) RNV *O/d?R\MW/LJKWO/cD : KLFK(Q\/I—PECIH/ HDLQHU3 HURP V4-MARQ , P EDIDQFHG " DY
<DMU 6 0 P+ [ LUK HIKW H-SIDNH' HWMPARQ %DVHG RO 0 XAI) FDMIULH) XMRQ $ SS@HG 6 ALHORHY 2, DSS




*H: 7RAWR 0 ( YDV 1 ([S(]DLQDE(]H I—I—SIDI\I—IDQG6SRRILQJ I-Mo‘F\ARQ $Q$WIFN $ QDOMYV 8 MQJ 6+ DS $ CAMYHH 3 MQDWRQV 7 KH 6 SHDNHJ DQG
/ DQIXDIH5 HFRIQMRQ : RUWKRS 2 G \WH 2

S FMDUK* DWM 5m3)RU-I\M)Y\/'*°/d?RW\W/LJKW°/(D , KLFK(Q\/I-PECH/ HOLQHU3HU RWP VYdAWRQ PEDCDIJZI-G DW'
<DMUG6 0O P+ [ LIKVYHIKW HSIDNH' HMPARQ YDVHG RQ 0 XA ) HDVMLH) XMRQ $ SSQHG 6 FLHOFHY 2, DSS




3&$ $ POV

JHP IGHP \[P 3BV R IGHP \[P SBV

o o
9p) 99
3& 3&
5:0- B11)341 94 ->7-84-5: ; 95/ 94739 8)3)5, )2- :0- .18 =6 785+17)3+64 765-5.9 ->73 I5-, )77&%6>U4 ) -3 6. :0- <) 8)5+
N6=15/ +647)8:k-3? +3)88+3 9-85/ )5, 7)8D)397)8:165*-:=--58)3)5, .)2- 94739
-89 35/ 0- 77-35- :6) 38-8*)35+, ,):)9%:6.)77H6>U):- 94739 8)3)5, )2- :0- .18 =6 785+17)3+64 765-5:9 ->73 15-,
6. :0- <)8) 5+ #0- 39-8,):)9: 5:8&,;+, 9U511)5:3?/8):-8*%-0)<16; §3<)8&)*13? )5, .-):;; 8 6<-837 78, ; +15/ ) 4 68

8)39 )5, +6473>4;3146,)3.-):;;8 97)+

<93 :0- B+&)9, 6<-B7 L :0- 38-8,):)9:9//-9-, :0): *-0)<;93,--7.)2- ,-:-+165 9 56: 35-)8 37)9§*3 ): H)3 46:K):55/ 0- ;9 6.
56535-)8-59-4*3 46,-39 )9 YO: .683)8BB/ +6473>4 ;314 6,)315:-8 +1659
























	Deepfake detection  in human faces using behavioral cues

