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FLAME GAN is a new framework that reconstructs

high-fidelity 3D faces from a single 2D image. By

combining GANs for realism with the FLAME

parametric model for control, our system

disentangles identity, expression, and pose. The use

of 3DMM priors and a tailored loss function

ensures accuracy, resulting in superior performance

in generating realistic and consistent 3D faces.

ABSTRACT 

PROBLEM 

The challenge of reconstructing a high-fidelity 3D

face from just one 2D image.

SOLUTION

▪ To introduce a new framework called FLAME

GAN for high-fidelity and controllable 3D face

reconstruction from a single 2D image.

▪ To support identity-aware retrieval and similarity-

based applications.

▪ To combine the strengths of Generative

Adversarial Networks (GANs), the FLAME

parametric 3D face model, and 3D Morphable

Model (3DMM) priors to achieve a robust and

interpretable system.

▪ The core of our approach lies in extending the

DiscoFaceGAN architecture to disentangle identity,

expression, and pose.

▪ The model utilizes a comprehensive loss function with five

key components: an adversarial loss ( 𝑳𝒂𝒅𝒗 ​) for

photorealism, an identity loss (𝑳𝒊𝒅 ​) to preserve facial

identity, a reconstruction loss (𝑳𝒓𝒆𝒄 ​) for image fidelity, a

geometric consistency loss (𝑳𝒈𝒆𝒐 ​) to ensure accurate 3D

shape, and a semantic parsing loss (𝑳𝑪𝑬 ​) to guide the

network with a facial mask.

▪ This robust formulation allows us to reconstruct high-

fidelity 3D faces from a single 2D image while maintaining

precise control over key facial parameters.

METHODS

Fig 2. Examples of Synthesized Facial Expressions and Head Poses. 
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𝑳𝒕𝒐𝒕𝒂𝒍 = 𝝀𝒂𝒅𝒗𝑳𝒂𝒅𝒗 + 𝝀𝒊𝒅𝑳𝒊𝒅 + 𝝀𝒓𝒆𝒄𝑳𝒓𝒆𝒄 + 𝝀𝒈𝒆𝒐𝑳𝒈𝒆𝒐 + 𝝀𝑪𝑬𝑳𝑪𝑬

Fig3. Qualitative Comparison of FLAME GAN with StarGAN3 

and HoloGAN for Facial Expression and Orientation Generation.

Fig1. FLAME GAN Framework Overview.

FLAME GAN is a framework that reconstructs high-fidelity 3D 

faces from a single image by combining GANs and the FLAME 

parametric model. It provides disentangled control over identity, 

expression, and pose, and achieves superior performance guided 

by 3DMM priors.


