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Abstract. During the last few years, deeper and deeper networks have
been constantly proposed for addressing computer vision tasks. Residual Networks (ResNets) are the latest advancement in the field of deep
learning that led to remarkable results in several image recognition and
detection tasks. In this work, we modify two variants of the original
ResNets, i.e. Wide Residual Networks (WRNs) and Residual of Residual
Networks (RoRs), to work on 3D data and investigate for the first time, to
our knowledge, their performance in the task of 3D object classification.
We use a dataset containing volumetric representations of 3D models so
as to fully exploit the underlying 3D information and present evidence
that ‘3D ResNets’ constitute a valuable tool for classifying objects on 3D
data as well.
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Introduction

During the last few years, Deep Neural Networks (DNNs) have achieved stateof-the-art performance in almost every computer vision task. Initially, they were
successfully adopted to applications such as speech recognition, object tracking
and image classification, but today they are also used to tackle more complicated
problems, e.g. video classification, 3D segmentation and 3D object recognition.
Convolutional Neural Networks (CNNs), in particular, have shown excellent performance in scenarios involving large datasets. A detailed review on CNNs and
their various applications can be found in [4]. As expected, CNNs’ outstanding performance later attracted the attention of researchers working towards 3D
data analysis and understanding as well.
Experimental results indicate that deeper networks provide more representational power and higher accuracy. One of the latest trends in designing efficient
deep networks is adding residual connections. Residual Networks (ResNets) were
initially introduced in [6] and later extended in [7] achieving remarkable performance on the tasks of image classification, segmentation, object detection and
localization. ResNets address one of the biggest DNNs’ challenges, i.e. exploding/vanishing gradients, by adding shortcut (or skip) connections to the network

