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Face Rotation

⚫ Rotate a normalized face to arbitrary poses. 

⚫ Academia and industry pay close attention to it.

⚫ Only yaw is considered.

Applications:

• Face edition

• Pose invariance

• Data augmentation

• Representation learning

• ……
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⚫Photo-realistic

⚫High-resolution

⚫ Identity preserving

⚫ Ill-posed problem

Face Rotation
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Related Work

⚫Frontalization

⚫Rotation

CPF                 ±60º   CVPR15

HPEN  CVPR15

Hassner et al.  CVPR15

TP-GAN          ICCV17

DR-GAN         ±60º   CVPR17 

DA-GAN         ±90º    NIPS17

FF-GAN ICCV17

CAPG-GAN ±90º  CVPR18  (Ours)

2D methods

3D methods

2D methods

3D methods

PIM                 CVPR18

UV-GAN ±90º  CVPR18
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Motivation — TP-GAN

⚫ One global net and four local nets cause inference bottleneck.

⚫ The architecture and loss designments are specific for frontalization.

⚫ More flexible controls are needed for arbitrary pose synthesis.

TP-GAN: R. Huang, etal. Beyond face rotation: Global and local perception gan for photorealistic and identity preserving frontal view synthesis. In ICCV, 2017.

TP-GAN
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Motivation — Global-First Topological Perception

⚫ “The visual system is sensitive to global topological properties." 

⚫ “Global topological property is a basic factor in perceptual 

organization."

Lin Chen. Topological structure in visual perception. Science, 1982, 218:699-700.

陈霖院士
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Contributions:

1. Couple-Agent Pose-
Guided GAN (CAPG-GAN) 
is proposed for face 
rotation in 2D space.

Framework — Couple-Agent Pose-Guided GAN 
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Contributions:

2. Pose-guided generator 
uses landmark heatmaps 
as controllable signals to 
synthesize arbitrary poses.

Framework — Couple-Agent Pose-Guided GAN 
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Contributions:

3. Couple-agent discriminator 
efficiently combines prior 
domain knowledge of poses 
and topological structure of 
faces to reinforce the realism.

Framework — Couple-Agent Pose-Guided GAN 
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Framework — Couple-Agent Pose-Guided GAN 
Couple-Agent Discriminator

⚫ Rotation Pose: Agent 1 distinguishes synthesized from natural face 

images, as well as the distinction of rotated poses.

⚫ Topological Structure: Agent 2 discriminates the diversity of facial 

structure and captures the topological information.
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Losses

⚫ Conditional Adversarial Loss (Coupel-Agent Discriminator)
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Losses

⚫ Loss Multi-Scale Pixel-Wise Loss

⚫ Identity Preserving Loss

⚫ Total Variation Regularization

Same？
Different？

Pixel-wise

Comparison
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Results — Multi-PIE Frontalization
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Results — Multi-PIE Frontalization

[14] R. Huang, etal. Beyond face rotation: 

Global and local perception gan for 

photorealistic and identity preserving frontal 
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frontalization in the wild. In ICCV, 2017.
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Results — Multi-PIE Frontalization
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Results — Multi-PIE Rotation
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Results — Multi-PIE Rotation
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Results — Multi-PIE Rotation
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Results — Multi-PIE Rotation
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Results — LFW

TP-GAN: R. Huang, S. Zhang, T. Li, and R. He. Beyond face rotation: Global and local perception gan for photorealistic and identity preserving frontal view 

synthesis. In ICCV, 2017.

HPEN: X. Zhu, Z. Lei, J. Yan, D. Yi, and S. Z. Li. High-fidelity pose and expression normalization for face recognition in the wild. In CVPR, 2015.

LFW-3D: T. Hassner, S. Harel, E. Paz, and R. Enbar. Effective face frontalization in unconstrained images. In CVPR, 2015.
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Results — IJBA

DA-GAN: J. Zhao, L. Xiong, K. Jayashree, J. Li, F. Zhao, Z. Wang, S. Pranata, S. Shen, S. Yan, and J. Feng. Dual-agent gans for photorealistic and 

identity preserving profile face synthesis. In NIPS, 2017.
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Going Deeper

⚫ Multi-View High-Resolution Collection
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