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Summary

open_iA is a platform for visual analysis and processing of volumetric datasets. The
main driver behind its development is to provide a common framework for performing
visual analytics on industrial Computed Tomography (CT) data. In contrast to gen-
eral volume visualization or processing software, it offers specialized tools, which address
domain-specific analysis scenarios such as porosity determination, fiber characterization
and image processing parameter space analysis. The wide range of building blocks, which
these tools consist of, facilitate the development of new research prototypes in this appli-
cation domain. It currently provides a variety of image processing filters, e.g. for noise
reduction, segmentation, data type conversion, convolution, geometric transformations,
and morphological operations. open_iA is written in C++ using Qt, VKT and ITK, as
well as some other open source libraries. open_iA is continuously improved and extended.
It is open source and available on GitHub. The core of open_iA provides functionality for
loading and displaying volumetric datasets in several file formats, as well as support for
loading polygonal datasets. A comparison of volumes is facilitated through a magic lens
as well as optional position indicators in all open child windows. In addition, it provides
a view for showing the image histogram, where also the transfer function used for the
slicer views and the 3D renderer is configured.

open_iA is highly extensible through what we call modules, which makes it an ideal
platform for research prototypes and tools. These modules can contain anything from
simple image processing filters to complex visual analytics tools. Several publications so
far were already based on modules implemented in the open_iA framework. The modules
in the following list are included in the open_iA repository:

• DreamCaster (A. Amirkhanov, Heinzl, Reiter, & Gröller, 2010) is a tool for finding
the best scanning parameters in a CT device for a given specimen.

• FiberScout (Weissenböck et al., 2014), later extended to FeatureScout, is a tool for
analyzing the properties of collections of similar objects.

• MObjects (Reh, Gusenbauer, Kastner, Gröller, & Heinzl, 2013) now included in the
FeatureScout tool, provides a way to visualize the average shape of a collection of
similar objects, such as fibers or pores.

• The 4DCT tools (Amirkhanov et al., 2016) enable exploring multiple CT datasets
from different stages of fatigue testing of fiber-reinforced polymers, where one can
classify and analyze types of defects and defect formations.
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• Fuzzy Feature Tracking (Reh, Amirkhanov, Heinzl, Kastner, & Gröller, 2015) pro-
vides graphs for tracking the creation, continuation, and merge of defects between
different stages of fatigue testing.

• GEMSe (Fröhler, Möller, & Heinzl, 2016) supports users in finding optimal param-
eters for their volume segmentation tasks without requiring a ground truth.

• The PorosityAnalyzer (Weissenböck, Amirkhanov, Gröller, Kastner, & Heinzl, 2016)
similarly supports users in finding the ideal segmentation algorithm and parameter-
ization when they are determining porosity values, e.g., in fiber-reinforced polymers.

• InSpectr (A. Amirkhanov, Fröhler, Kastner, Gröller, & Heinzl, 2014) makes it pos-
sible to analyze spectral data, e.g., from X-Ray fluorescence spectral tomography,
alongside with data from computed tomography for the same specimen.

• Dynamic Volume Lines (Weissenböck, Fröhler, Gröller, Kastner, & Heinzl, 2019)
facilitate the comparison of multiple slightly varying volumetric datasets, by map-
ping them to 1D and applying a nonlinear scaling to highlight regions with large
differences.

• With MetaTracts (Bhattacharya, Heinzl, Amirkhanov, Kastner, & Wenger, 2015,
Bhattacharya et al. (2017)) one can characterize and analyze fiber bundles as well
as weaving patterns in fiber-reinforced polymers.
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