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Abstract
Facial landmark localisation in images captured in-the-wild is an important and challenging problem. The current state-of-the-art revolves around certain kinds of Deep Convolutional Neural Networks (DCNNs) such as stacked U-Nets and Hourglass networks.
In this work, we innovatively propose stacked dense U-Nets for this task. We design a
novel scale aggregation network topology structure and a channel aggregation building
block to improve the model’s capacity without sacrificing the computational complexity and model size. With the assistance of deformable convolutions inside the stacked
dense U-Nets and coherent loss for outside data transformation, our model obtains the
ability to be spatially invariant to arbitrary input face images. Extensive experiments on
many in-the-wild datasets, validate the robustness of the proposed method under extreme
poses, exaggerated expressions and heavy occlusions. Finally, we show that accurate 3D
face alignment can assist pose-invariant face recognition where we achieve a new stateof-the-art accuracy on CFP-FP (98.514%).
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Introduction

Facial landmark localisation [7, 8, 24, 25, 28, 34, 35, 37, 38] in unconstrained recording conditions has recently received considerable attention due to wide applications such as humancomputer interaction, video surveillance and entertainment. 2D and 3D 1 in-the-wild face
alignments are very challenging as facial appearance can change dramatically due to extreme
poses, exaggerated expressions and heavy occlusions.
The current state-of-the-art 2D face alignment benchmarks [28, 38] revolve around applying fully-convolutional neural networks to predict a set of landmark heatmaps, where
for a given heatmap, the network predicts the probability of a landmark’s presence at each
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1 In this paper, the 3D facial landmarks refer to the 2D projections of the real-world 3D landmarks, which can
preserve face structure and semantic consistency across extreme pose variations.

