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Mass univariate analyses have recently been complemented by the use of ProNTo: Results o data Toolbox
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predictive models [1]. These analyses focus on predicting a variable of of o (e || e Ao e
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the pattern of brain activation/anatomy over a set of voxels. Due to their

multivariate properties, these methods can achieve relatively greater o o : STATS TABLE
sensitivity and are therefore able to detect subtle, spatially distributed R ey SR permutation test | | repetcons
activations and patterns of brain anatomy.

While these tools can help investigating brain function or the evolution of a
disease, their use often requires (high-level) programming skills. For
Instance, one sophisticated software package currently available " ’
(PYMVPA, [2]) allows advanced machine learning modeling of neuroimaging 1
data but it does not provide graphical interfaces nor comprehensive displays
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Fig. 2. PRoNTo main (right) and
results (left) interfaces. PRoNTo
outputs Include: predicted values
(per fold), histograms of function
e values for each class, ROC curves,

of results. | '% Orign 3D confusion matrices, model stats,
Therefore, the goal of this project was to develop a user- D RO N oss )| permutation test results and weights
: : b 4 4 15:018.312.0 visualisation. Plots from Fig.2 are
friendly and open-source toolbox that could make machine st 0000285468 for SYM [5] classification of houses
Copyright 2011 PRONTo Quit vs. faces (Haxby dataset [6]) using a

learning modeling available to every neuroscientist.

visual cortex mask.

Methods PRoMTo: Results
: : : FPlot
PRoNTo [3] Is a Matlab-based, SPM compatible toolbox, which can be used A ss| [MSE =2353 o o
In three ways: graphical user-interface, Matlab batch system (developed at | 0 =058 B
[4) or scripting function calls. The toolbox Is organized in modules (Fig. 1), 50|
allowing for flexible Multi-Variate Pattern Analyses (MVPA) based on 3
machine learning models. > 75/ ;
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v ) | - - ) Fig. 3. IXI dataset [7]. A Scatter plot of the predictions from the regression performed on subjects
: " PREPARE [ SPECIFY ’ ) " COMPUTE aged 60 to 90 according to their respective targets (age), with the Mean Squared Error (MSE) and
DATA & DESIGN FEATURE SET > MODEL > RUN MODEL . WEIGHTS correlation between predictions and targets (p). B Confusion matrix from the classification between
g : L \ C ) centers from subjects aged 20-30 and 60-90.
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Modalities 2" |level mask Data operations CrsatE B i
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_ Create PRT.mat _ Update PRT.mat ’ : .
* Update PRT.mat | ‘=m==ee=es -mem—- x < Free Matlab-based software for pattern recognition
‘ B ey S < Avallable at: http://www.mlinl.cs.ucl.ac.uk/pronto/ with
[ HE | .m..; REVIEW  RESULTS manual and tutorials
; _ '_,  Display || Display < Comprehensive, user-friendly software framework
z ‘ Design Statistics . . . . .
PRT Features Kernel | Weights | Cross-validation Plots < Compatible with SPM, but also with graphical interfaces,
(.mat) (file array) (.mat) (NIfTI) Z?:Z: Permvl\jcta?gl'?tr; test batching and Scripting
" < Flexible and accommodating multiple modalities (e.g. sMRI,
Fig. 1: PRoNTo framework. The main modules are represented in blue, with their respective inputs fMRI, PET, )
(in grey) and outputs (in orange). They form the main analysis pipeline. Optional steps are _ : _
represented by dashed arrows. Finally, the ‘Review’ and ‘Results’ modules contain the different < Modular design to be easily extended: feature selection and
displays available for reviewing data, design, model, cross-validation or results. extraction, validation proced ures or classification/
regression models.
Results
PRoNTo provides a user-friendly and flexible environment to address
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