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python-based user interface (PySide) to enable students
to quickly test their own augmented reality systems.
The majority of research into image guided surgery
and augmented reality in surgery focuses on addressing
the many technical challenges of image registration
and tracking. We have been able to utilise SciKit-
SurgeryBARD to perform rapid user studies examining
the impact of visualisation design on depth perception
[3] and on the occurrence of innattentional blindness
[6] during augmented reality assisted surgery [2]. The
lower part of Figure 1 shows an example from our
innattentional blindness study, where the majority of our
volunteers failed to notice the spider when performing
a simulated surgical task. SciKit-SurgeryBARD enables
the creation of lightweight applications using ArUco
markers. For AR these are highly accurate as tracking
and display use the same camera. This enables us to test
di [erknt visualisation methods without worrying about
tracking and registration accuracy.

Performance and Limitations: As a Python rather than
a Ct+ library we are interested in the overall perfor-
mance of the finished applications. We have observed
that tasks such as instrument tracking and registration
can be easily performed at the required frame rates
( 30fps). One limitation we have observed is with
rendering. With semi opaque anatomy the performance
of the underlying VTK libraries implemted in Python is
significantly degraded in comparison previous work using
C++ [7]. To compensate for this we have to reduce the
number of vertices in our anatomical models. For overlay
accuracy down to 1mm this is not problematic, and indeed
may be beneficial in terms of simplifying the display for
the surgeon. Work is ongoing to determine the impact and
cause of the reduced rendering performance.

DISCUSSION

The SciKit-Surgery libraries provide an open source set
of tools to support researchers in basic research through
to translational clinical projects. By publicly hosting
the libraries on GitHub and engaging with the research
community, we aim to encourage direct contribution from
users, so that the libraries last beyond the funding cycle
for an individual project.

By creating a set of loosely coupled libraries we have
been able to focus development e [art on those libraries
that have gathered the most interest both internally and
externally. We currently have over 40 libraries listed on
the SciKit-Surgery organisation page. Given our resources
it would not be possible to maintain them all, but as they
are all largely independent this has not proven to be a
problem.

Work is ongoing to better understand what practices lead
to the most sustainable software and to better embed these
practices into our development.
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Fig. 1 Modular design is a key feature of Scikit-Surgery.
Clinical hardware communicates through common in-
terfaces defined in SciKit-SurgeryCore using Python’s
Abstract Base Class module. Modular design allows us to
easily convert applications using clinical grade tracking
hardware, NDI Polaris (at top), to applications suitable
for visualisation and usability research beyond the lab. by
utilising the open sourceArUco library (at bottom) and
vice-versa.
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