rtQC: an open-source toolbox for real-time

fMRI quality control
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The Problem

FMRI quality is impaired by structured noise, leading to limited signal-to-noise ratio (SNR) and attenuated detectability of the blood oxygen level-dependent (BOLD)
signal [1]. If unaccounted for, fMRI noise can lead to data loss or false findings [2-3]. Quality control (QC) for conventional fMRI is addressed by various solutions; e.g.
fMRIprep [4], MRIQC [5] and PCP-QAP [6]. Despite additional challenges [7], real-time fMRI (rt-fMRI) QC has not seen similar developments. Here, we present the
rtQC toolbox, facilitating the widespread adoption of fMRI and rt-fMRI QC practices.

The rtQC toolbox solution

rtQC is operating system independent and runs in Matlab (2016b) with SPM12. It can operate on pre-acquired datasets or incoming volumes in real-time.
The GUI architecture (Fig.1) allows three domains of quality control: Pre-QC, Online-QC and Post-QC. Pre-QC defines ROIls to enable region-specific QC in
the context of rt-fMRI neurofeedback studies, and ensures the consistency of real-time volume acquisitions. Online-QC includes real-time monitoring of
quality metrics (Fig.2). Post-QC provides summary data, triggers established QC pipelines and enables comparison of different images and timeseries (Fig.3).
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The GUI facilitates quick and effective assessment of acquisitions, helpful for every fMRI study, in order to instantly exclude bad datasets and efficiently
meet required sample sizes. Overall, rtQC provides a standardized, user-friendly solution, that empowers all fMRI users, from student novices to
experienced clinicians, to perform QC in real-time.
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