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Learning to Generate Facial Depth Maps



Facial Depth Maps Generation

Is it possible to generate facial depth maps from the corresponding RGB ones? 

This is one of the first attempts to tackle this task 
• through a Conditional GAN 
• directly from depth maps 

• no camera calibration
• no facial landmarks 
• no geometric computation, no 3D models
• …



Proposed Method

By following an image-to-image approach, we combine the advantages of:

• Supervised learning 

• Adversarial training

We propose a Conditional Generative Adversarial Network that effectively learns to 
translate intensity face images into the corresponding depth maps.



Metrics

Moreover, we investigate how to effectively measure the performance of the 
system. In particular, we introduce:

• a variety of pixel-wise metrics

• a Face Verification test

• a Siamese network [1] trained on the original face depth images

• we check if the generated images maintain the facial distinctive features 
of the original subjects

[1] G. Borghi, S. Pini, F. Grazioli, R. Vezzani, R. Cucchiara "Face Verification from Depth using Privileged Information" (BMVC 2018)



Datasets

Two public datasets:

• Biwi Kinect Head Pose Database (Microsoft Kinect v1)

• Pandora dataset (Microsoft Kinect v2)

are exploited to demonstrate that the proposed model generates high-quality 
synthetic depth images, both in terms of visual appearance and informative content. 
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Results

Pixel-wise metrics

Face Verification Accuracy



Conclusions

• The detail accuracy of the proposed model is quite good, compared with the 
tested competitors;

• 𝛿-metrics commonly used (𝛿 < 1.25, 𝛿 < 1.252, 𝛿 < 1.253), are effective to check the 
overall quality of depth maps generated from landscapes or wide-angle scenes, 
but the threshold value is too high to take fine details into account;

• We introduce a new set of 𝜹-metrics (𝛿 < 1.25
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3, 𝛿 < 1.25
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4) with harder 
thresholds

Detail accuracy is still an open problem 
in the depth estimation task with Conditional GANs

We note that our approach is able to produce overall accurate views of the 
generated facial depth maps:

• preserves the shape of the face
• maintain garment details


