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Outline

• Background
• Proposed algorithm: Vec2Face
• Dataset assembling
• Performance and analysis
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Background
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Training set (real) Test set (real)

Model training

General Protection Regulation (GDPR)
California Consumer Privacy Act (CCPA)
Act on the Protection of Personal Information (AAPI)…



Challenges
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Training set (syn.) Test set (real)

Model training

Realism – not much of an issue
We have VAE, GAN, Diffusion…

Large number of unique IDs / classes
Large intra-class variation

https://github.com/NVlabs/stylegan



ID separability in synthetic faces
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IDiff-Face (Boutros et al., 2023)

SFace (Boutros et al., 2022)SynFace (Qiu et al., 2021)

ID1:

ID2:



Intuition
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Face
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V512-dim

Reverse

But image to image is the popular training paradigm…
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Wu et al., Vec2Face: Scaling face dataset generation with loosely constrained vectors. ICLR 2025
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https://arxiv.org/pdf/2409.02979


Add small perturbations Add large perturbations
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Properties



Add small perturbations Add large perturbations

Properties



Well separated identities:

A vector creates a unique identity if its similarity to any other
feature is less than a threshold.

Wu et al., Vec2Face: Scaling face dataset generation with loosely constrained vectors. ICLR 2025

Add small perturbations Add large perturbations

Properties



Identity separability
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Our model can generate 
a large amount of well-
separated identities



Vec2Face

Quality/pose

evaluator

0°Target pose: 45°

Compute difference and back propagate

Attribute control with Vec2Face

Wu et al., Vec2Face: Scaling face dataset generation with loosely constrained vectors. ICLR 2025
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Attribute control with Vec2Face
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Quality control Pose control

Wu et al., Vec2Face: Scaling face dataset generation with loosely constrained vectors. ICLR 2025
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Accuracy on other test sets
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Identity leakage
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Takeaways

• Our model can generate large number of well-separated IDs w/o 
ID leakage.

• Our algorithm can accurately control the facial attributes.
• The generated training sets result in better performance than a 

real training dataset on various tasks.
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