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Abstract
We propose a novel approach for automatic extraction (instance segmentation) of
fibers from low resolution 3D X-ray computed tomography scans of short glass fiber
reinforced polymers. We have designed a 3D instance segmentation architecture built
upon a deep fully convolutional network for semantic segmentation with an extra output
for embedding learning. We show that the embedding learning is capable of learning a
mapping of voxels to an embedded space in which a standard clustering algorithm can be
used to distinguish between different instances of an object in a volume. In addition, we
discuss a merging post-processing method which makes it possible to process volumes
of any size. The proposed 3D instance segmentation network together with our merging
algorithm is the first known to authors knowledge procedure that produces results good
enough, that they can be used for further analysis of low resolution fiber composites CT
scans.
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Introduction

Reliable information about fiber characteristics in short-fiber reinforced polymers (SFRP) is
much needed for process optimization during the product development phase. The influence
of fiber characteristics on the mechanical properties of SFRP composites is of particular interest and significance for manufacturers [9]. The recent development of X-ray computed
tomography (CT) for nondestructive quality control enabled the possibility to scan the materials and retrieve the 3D spatial information of SFRPs. Fiber extraction is the first step
towards any further analysis of a SFRP material. However, the spatial resolution of a scan is
a limiting factor which makes fiber extraction a difficult problem.
Acquiring scans in high resolution is time consuming and costly. Therefore, in this work
we consider only scans acquired by a CT system with low (3.9 µm) resolution. The methods
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