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APPROACH

AUTOMATICALLY SPARSELY  
ANNOTATE FACES

CORRESPONDENCE VIA 
PIECEWISE WARPING

CLASS-SPECIFIC UNCALIBRATED 
PHOTOMETRIC STEREO

Recovery of dense 3D shape from shading cues of multiple 
images of a single object under unknown illumination:

MOTIVATION

Recovery of dense 3D shape from thousands of images of 
a single class of object under unknown illumination

X = B(L ⇤C)

CONTRIBUTIONS

Use very efficient sparse correspondence methods to construct 
models from thousands of in-the-wild facial images
Low frequency dense facial shape is recovered from challenging 
images without prior knowledge of 3d facial shape
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We learnt a person specific spherical harmonic subspace for Tom Hanks using 
in-the-wild images from the Internet. This subspace was used to 
simultaneously improve the fitting of a state-of-the-art alignment method and 
to recover 3D.

Perform class-specific uncalibrated photometric stereo - this 
can be solved via a factorisation of the data matrix into a 
spherical harmonic basis and coefficients for lighting and 
identity 
We propose to exploit the low rank structure of faces and 
spherical harmonics to perform the joint factorisation 

We used the prior-based shape-
from-shading method of [44] to 
recover surface normals from images 
of celebrities. We compared our 
spherical harmonic basis learnt from 
in-the-wild images with a clean 
basis learnt from the ICT-3DRFE 
database. This demonstrates our 
model successfully recovers low 
frequency shape information and 
can aid in the recovery of high 
frequency shape.
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