Validation Of The gVirtualXRay Library

Using CT Reconstruction

gVirtualXRay
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gVirtualXRay is a library that can simulate the attenuation of X-

rays in real time with GPU acceleration. The library is capable of
producing projections using a mesh that is loaded into the scene.
This library has uses in the real world like in the classroom as a
way to demonstrate to students various X-ray radiography
procedures.

The purpose of this project is to assess the accuracy of
gVirtualXRay simulations using reconstructed structures
from CT volumes

Key algorithms used
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X-ray simulation attempts to approximate the behaviour of X-rays in the real world.
With the benefits of these simulations, there is the issue of accuracy with respect to
the imitated real-world system. The degree of accuracy that the simulation achieves
will determine how much the results can be trusted and whether the simulations are
trusted enough to be used for specific applications.

The process

Segmentation tool

Volume

gVirtualXRay

B gVirtualXRay -- Window

CT (Phantom)

e —

N

Extract mesh

Segment

Load into scene

Tomographic

reconstruction

Measure error
k/ Conclude accuracy of
gVirtualXRay
Clark K, Vendt B, Smith K, Freymann J, Kirby J, Koppel P, Moore S, Phillips S, Maffitt D, Pringle M, Tarbox L, Prior F. The Cancer Imaging Archive (TCIA): Maintaining and Operating a Public Information Repository, Journal of Digital
Imaging, Volume 26, Number 6, December, 2013, pp 1045-1057.

Kinahan, Paul; Muzi, Mark; Bialecki, Brian; Coombs, Laura. (2018). Data from ACRIN-FMISO-Brain. The Cancer Imaging Archive.
Tsai, E. B., Simpson, S., Lungren, M. P., Hershman, M., Roshkovan, L., Colak, E., Erickson, B. J., Shih, G., Stein, A., Kalpathy-Cramer, J., Shen, J., Hafez, M. A. F., John, S., Rajiah, P., Pogatchnik, B. P., Mongan, J. T., Altinmakas, E.,

Ranschaert, E., Kitamura, F. C., ... Wu, C. (2021). Medical Imaging Data Resource Center (MIDRC)_- RSNA International COVID Open Research Database (RICORD) Release 1b - Chest CT Covid- [Data set]. The Cancer Imaging Archive.

Simulate projections

+

email: jmp18yjy@bangor.ac.uk

Segmentation Tool

A large part of this project was developing a segmentation and surface extraction
tool.

This tool is capable of constructing and managing a filter pipeline that is first
previewed on a single slice before being applied to the volume. It allows for
navigation of the volume using the mouse and pre-segmentation filtering to help
provide better results for segmentation. Segmentation can be easily seeded at the
cursor and surfaces extracted, each with a click of a button.
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Technologies used

The development of the segmentation tool created as part
of this project was assisted by the ITK, VTK and QT
frameworks in C++,

ITK is a library that provides functionality for image
analysis including segmentation.

VTK is a visualisation library that helps with 3D, and 2D,
image processing and rendering problems.

QT packages include tools for developing applications with
graphical interfaces.
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