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Deepfake

fak

Deep z Et(i Synthesizing Obama : Learning Lip Sync from Audio,
N — —_ S jdes - SIGGRAPH 2017.
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Simswap: An Efficient Framework For High Fidelity Face Swapping
(Chen, et al., ACM MM, 2020) |
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https://tph-pr.mecsumai.com/

Digital Human on the cutting edge (XA D EEY)

Weta Digital — "Furious 7 VFX | Breakdown - Brian O'Conner | Weta Digital” ( https://www.youtube.com/watch?v=ye7arp5IrAg)



How to Make a Digital Human:
Light Stage Capture System by USC ICT
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Light StageiE AZEH#E : hhk. EEAE. CyberAgent(light cage)



Captured Images

Rendering

Specular Displacement

3D Geometry and Reflectances



OUR GOAL: Easy and High-quality Digital Human

Selfie Digital Human

High-Fidelity Facial Reflectance and Geometry Inference from an Unconstrained Image
Shugo Yamaguchi, Shunsuke Saito, Koki Nagano, Yajie Zhao, Weikai Chen, Shigeo Morishima, Hao Li
ACM Transactions on Graphics (Proc. SIGGRAPH 2018), Vol. 37, Article 162



TEXTURE COMPLETION
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U-net with latent flip



TEXTURE COMPLETION

detail ; super
completion . resolution

(128, 128)
(512, 512) (512, 512) (512, 512) (512, 512) (2048, 2048)




input image output textured 3d face output textured 3d face
(illumination 1) (illumination 2)



input image output textured 3D face output textured 3D face
(illumination 1) (illumination 2)



input image output textured 3d face zoom-in
(illumination 2)



input image output textured 3d face zoom-in
(illumination 2)



input image output textured 3d face output textured 3d face input image output textured 3d face output textured 3d face
(illumination 1) (illumination 2) (illumination 1) (illumination 2)

input image output textured 3d face output textured 3d face input image output textured 3d face output textured 3d face
(illumination 1) (illumination 2) (illumination 1) (illumination 2)
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ANERBEETIC=2—F LRy FT—V ZRAVTIDRREZER/IT SFE

Ao
1 -HES A NSRS
(X’ y’ Z) 9 (R,G,B,A) id i\‘s‘ - } i

AT Eig 2y bT—0 D¥E EERRAERK

NeRF: Representing Scenes as Neural Radiance Fields for View Synthesis [ECCV 2020 Best Paper]
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Neural Fields®D Lxlv& Z A

PRNER 1::] Neural Fields
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output textured 3D face output textured 3D face
(illumination 1) (illumination 2)
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https://gafniguy.github.io/4D-Facial-Avatars/
https://ustc3dv.github.io/NeRFBlendShape/
https://nerfies.github.io/
https://tobias-kirschstein.github.io/nersemble/
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Multiface (Meta) DyNeRF NeRSemble
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https://tobias-kirschstein.github.io/nersemble/
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HyperNeRF: A Higher-Dimensional Representationfor Topologically Varying Neural Radiance Fields [ACM Trans. Graph. 2021]
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Novel views + Novel appearance

Unconstrained photo collection

NeRF in the Wild: Neural Radiance Fields for Unconstrained Photo Collections [CVPR 2021]



Neural FieldsQEXHGREEETNIZ 54 LEFE
AR

« BEDNeRFIXIRERDOBHODBIR LM TEHLD
« NeRVIZ 5 D 7Bl & BB A AT BE

NeRV: Neural Reflectance and Visibility Fields for Relighting and View Synthesis [CVPR 2021]
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Instant Neural Graphics Primitives with a Multiresolution Hash Encoding [SIGGRAPH 2022]



NeRFDEEND I

B DEDNeRFET IV &

E—7 ¢ v AR EOFFELERECEBTRE

MoRF

Morphable Radiance Fields

Full Color Diffuse Only Specular Only

MoRF: Morphable Radiance Fields for Multiview Neural Head Modeling [SIGGRAPH 2022]
NeRSemble: Multi-view Radiance Field Reconstruction of Human Heads [SIGGRAPH 2023]
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PlFu: Pixel-Aligned Implicit Function for
High-Resolution Clothed Human Digitization

& 0 O

Shunsuke Saito’2* Zeng Huang'? Ryota Natsume3*
Shigeo Morishima3 Angjoo Kanazawa* Hao Li"25
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3D geometry estimation




Texture estimation
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Key ldea: &FlZFHz @S MREEL=ZRITET

Memory Efficiency and Spatial Alignment



Key ldea: &FlZFHz @S MREEL=ZRITET

Memory Efficiency
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Pixel-Aligned Implicit Function (PIFu)

—PIFu ( vx,vz )

— F, f(, ) = Ky ()
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PlFu as a General Framework

Texture Inpainting : Multi-view Incorporation
— Tex-PlFu (Vx, V)
f C (/» ) =RGB|
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Training Pipeline

input

PIFu (Vx,Vz)
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— Tex-PIFu (Vx,Vz) =

" fcv, ) — RGB




Test Time: Human Digitization Pipeline
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N-view inputs
(n= 18



Test Time: Human Digitization Pipeline

n —PIFu p
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o 3D occupancy field
N-view inputs
(n= 18



Test Time: Human Digitization Pipeline

Marching
Cube

\” =PIFu p>
|
3D occupancy field reconstructed

n-(\;ilevzv i?;)Juts geometry



Test Time: Human Digitization Pipeline
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N-view inputs
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Marching
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Results on Internet Photos

DeepFashion Dataset [Liu et al. 2016]









Multi—view Results
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PIFu-HD at CVPR 2020

Frame-by-frame reconstr ' (AB tracking)



[ElEs< CVPR 2019, ICCV 2019]
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Deepfaket&it: (1)

RERRT —F7« T 720 MEH

In Ictu Oculi: Exposing Al Created Fake Videos by Detecting Eye Blinking
(Li et al., IEEE WIFS, 2018)

1 (c) Time:

? Feature
: extraction

i Seguence
: learning

: prediction g
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Deepfaket&it: (2)

ARERIRT —F« T 70 Mat

Eyes Tell All: Irregular Pupil Shapes Reveal GAN-generated Faces
(Guo et al., ArXiv, 2021)

Iris Outer |
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Deepfaket&it: (3)
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Face X-Ray for More General Face Forgery Detection (Li et al., CVPR, 2020)
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(1)

- BEOABASZRE=EZZE KD BAC UIcDeepfake

- HOIFEDOREDABR S ZiRH=>E DI ¥ DR.Z %8 LU /zDeepfake
o JL2REBEROBRE=T L > RIEFRNE UIRV\K DidDeepfake
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Capsule-forensics: Using Capsule Networks to Detect Forged Images and Videos
(Nguyen et al., ICASSP, 2019)
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iUl \DeepfakeFE(CEM LA HE ol B »| Fake image

capsule
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Adversarial Perturbations Fool Deepfake Detectors (Gandhi et al., IJCNN, 2020)
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57.7% confidence

+.007 x

1 7 ( - 1) & +
x sign(V,.J(0,z.,y)) (sign(vz.l((). g
“panda” “nematode” “gibbon”

8.2% confidence 99.3 9% confidence

Explaining and Harnessing Adversarial Examples
(Goodfellow et al., arXiv, 2014)
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Detecting Deepfakes With Self-Blended Images (Shiohara et al.,

CVPR, 2022)
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detection locahisation restoration
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Multi-task Learning for Detecting and Segmenting Manipulated Facial Images and Videos
(Nguyen et al., BTAS, 2019)
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Cyber Vaccine for Deepfake Immunity (Chang et al., IEEE ACCESS, 2023)

localisation restoration
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DeepfakedmkfhLE (AIE)
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Disrupting Deepfakes: Adversarial Attacks Against Conditional Image Translation
Networks and Facial Manipulation Systems (Ruiz et al., CVPRW, 2020)

Attack Magnitude
e = 0.0000

Deepfake
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TAFIM: Targeted Adversarial Attacks against Face Image Manipulations
(Aneja et al., ECCV, 2022)
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Deepfake4EpkbhLE
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Landmark Breaker: Obstructing DeepFake By Disturbing Landmark Extraction
(Sun et al., WIFS, 2020)
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MagDR: Mask-Guided Detection and Reconstruction for Defending Deepfakes
(Chen et al., CVPR, 2021)

Original input = Original output Disrupted input = Disrupted output Reconstructed input = Reconstructed output
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