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Abstract
In this paper, a deep Siamese architecture for depth-based face verification is presented. The proposed approach efficiently verifies if two face images belong to the same
person while handling a great variety of head poses and occlusions. The architecture,
namely JanusNet, consists in a combination of a depth, a RGB and a hybrid Siamese
network. During the training phase, the hybrid network learns to extract complementary
mid-level convolutional features which mimic the features of the RGB network, simultaneously leveraging on the light invariance of depth images. At testing time, the model,
relying only on depth data, achieves state-of-art results and real time performance, despite the lack of deep-oriented depth-based datasets.
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Introduction

The computer vision community has broadly addressed the face recognition problem in both
the RGB and the depth domain. Traditionally, this problem is categorized in two tasks: face
identification and face verification. The former consists in the comparison of an unknown
subject’s face with a set of faces (one-to-many), while the latter consists in comparing two
faces in order to determine whether they belong to the same person or not (one-to-one).
The majority of existing face recognition algorithms is based on the processing of RGB
images, while only a minority of methods investigates the use of other image types, like depth
maps or thermal images [27, 28]. Recent works [29, 34, 39] employ very deep convolutional
networks for the embedding of face images in a d-dimensional hyperspace. Unfortunately,
these very deep architectures used for face recognition tasks typically rely upon very large
scale datasets which only contain RGB or intensity images, such as Labeled Faces in the
Wild (LFW) [13], YouTube Faces Database (YTF) [43] and MS-Celeb-1M [11].
The main goal of this work is to present a framework, namely JanusNet and depicted in
Figure 1, that tackles the face verification task analysing depth images only. In particular,
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