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Introduction

Reuse of data collected and analysed at another site is becoming more Publication A —
prevalent in the neuroimaging community (cf. for example (Milham et al. 2017)) . \)f —

but this process usually relies on intensive data and metadata curation.
Given the ever-increasing number of research datasets produced and shared, Figure Thresholded ~ Selected peak
it is desirable to rely on standards that will enable automatic data and (selected slices) statistics locations
metadata retrieval for large-scale analyses (Wilkinson et al. 2016).

We recently introduced NIDM-Results (Maumet et al. 2016), a data model to
represent and publish data and metadata created as part of a mass univariate NIDM-Results
neuroimaging study (typically functional magnetic resonance imaging).

: _ 20 —
Here we extend this model to allow for the representation of . ‘ = | |
non-parametric analyses and we introduce a JSON API that will facilitate R =} Machine-readable Unthresholded Al cluster &
export into NIDM-Results metadata statistic maps peak locations

"NeuroimagingAnalysisSoftware type": "scr SPM",
"NeuroimagingAnalysisSoftware _softwareVersion": "12.6906",
"Data_grandMeanScaling": false,
"Data_hasMRIProtocol": "nix_FunctionalMRIProtocol”,
"Groups": {

"StudyGroupPopulation_groupName": "Control",

Central
"StudyGroupPopulation_numberOfSubjects”: 14
¥

"DesignMatrix_atLocation": "./design.csv",

group mean Sample FSL Viewer "DesignMatrix_regressorNames": ['mean"],

"ParameterEstimateMaps": ["./beta_0001.nii"],
"ErrorModel_hasErrorDistribution”: "obo NormalDistribution”,
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« Stats

A s 1 . « Post Stats "ErrorModel_errorVarianceHomogeneous": true,
’ "ErrorModel_varianceMapWiseDependence": "nidm_IndependentParameter”,
& b oy - Post-stats "ErrorModel_hasErrorDependence": "nidm_IndependentError",
"ModelParameterEstimation_withEstimationMethod": "obo_Or¢ imar /LeastSquaresEstimatic
Analysis Methods "ResidualMeanSquareSMap_atLocation": "./Re§MS.nii",
/ ,4: \ "GrandMeanMap_atLocation": "./GrandMean.nii.gz",
F. g . FMRI data processing was carried out u gFEAT (FMRI Expe rtAn lysis Tool) Version 6.00, part of FSL 5.0.x " R TI 1 s
; ],; ! - (FMRIB's S ftwar Library, www.fmrib.ox.ac.uk/fsl). Z (Gaussianis dT/F) statistic images were thresholded using "MaskMap_atLocahlon : '/maSk'n_” ? i ns s e 2
R 3 )‘ — clusters determined by Z > 3.1 and a (correc td) cluster significance of P = 0.05 CoordinateSpace_inWorldCoordinateSystem": "nidm_ Ixi549CoordinateSystem",
FSL{T3} » | | K "CoordinateSpace_voxelUnits": ['mm", "mm", "mm"],
: g & Thresholded Activation Images Contra_St_S { '
= B i "StatisticMap_contrastName": "Group_mean”,
1 "ContrastWeightMatrix_value": 1, »
3 NIDM-Results e "StatisticMap_statisticType": "obo_TStatistic",
Statistics: p-values adjusted for search volume \ / "Stat?St?CMap_err OrDe'greeSOﬂ:reedom": 1:-3-,
webdexe]l = olosierevedl €090 00 peskdesd 0 ¢ _ 4 - " \ .:.' "StatisticMap_atLocation": "./spmT_0001.nii",

mm mim min

"ContrastMap_atLocation": "./con_0001.nii",
"ContrastStandardErrorMap_atLocation": "./ContrastStandardError.nii.gz"
};
"ClusterDefinitionCriteria_hasConnectivityCriterion": "nidm_voxel18connected",
"PeakDefinitionCriteria_minDistanceBetweenPeaks": 8,
"PeakDefinitionCriteria_maxNumberOfPeaksPerCluster": 3,
"Inferences": {
"StatisticMap_contrastName": [Group mean]
"HeightThreshold_type": "nidm_PValueUncorrected",

p C PFWE-<corr PFDR-cor XE Punc PFWE-corr PFDRcorr 1 ZE Punc

NaNNaN 0000  NaN 1106 NaN NaN  NaN 10.105240.000 -6 2 60
NaN  NaN 10.105240000 -8 O 64 <—>

NaN  NaN 811 4760000 2 4 64

0000  NaN 810 NaN NaN  NaN 8724920000 -54 -4 46

NaN  NaN 807 4750000 -52 -2 52

NaN  NaN 629 4190000 -44 -4 50

0000  NaN 681 NaN NaN  NaN 7.15 4480000 62-34 12

NaN  NaN 690 4400000 70-28 2

NaN  NaN 621 4160000 54-38 8

0000  NaN 399 NaN NaN  NaN 591 4050000 32 20 8

By
£ ’6‘ 'é‘ é Q “
NaN NaN  5.84 4020000 58 14 16 "HeightThreshold_value": 0.001,

NaN NaN  5.63 3.940.000 46 14 2 "ExtentThreshold_type": "obo Statistic”,
0000  NaN 397 NaN  NaN NaN 892 4.970.000 58 -2 48 . : | , , "ExtentThreshold_clusterSizelnVoxels": 120,

Na  NEN IR LG8 o2 2t “ “ a ﬁ ‘t i, i’ "Inference_hasAlternativeHypothesis": "nidm_OneTailedTest",
ARG AGLE B R Fa\N I‘\Ia\N f%f 37§9999 ff' '31 4?1 4 "SearchSpaceMaskMap atLocation": "./mask.nii",

"SearchSpaceMaskMap searchVolumelnVoxels": 160902,

table shows 3 local maxima more than Omm apart

"SearchSpaceMaskMap_searchVolumelnUnits": 1287216,

Height threshold: T=3.10, ~ FWHM = 10.8 10.1 9.7 mm mm mm; 5.4 5.1 4.9 ] 4' | é‘* .gé' 19 "ExcursionSetMap_atLocation": "./ExcursionSet.nii.gz",
Extent threshold: p < 0 (FWE) Volume: 2102160 = 262770 voxels = 1980.6 resels il .. ” "Clusters": [
Degrees of freedom = [1.0, 13.0] Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 132.68 voxels) { )

Generated on Tue 13-Dec-2016 14:20:35 by SPM12 (6906) © 1991, 1994- Wellcome Trust Centre for Neurolmaging "SupraThresholdCluster_clusterSizelnVoxels": 565,

"SupraThresholdCluster_pValueUncorrected": 4.22e-09,
"Peaks": [

{
"Peak value": 9.02,
"Coordinate_coordinateVector": [-10,18,42],

Exporting neuroimaging results from SPM, SnPM and FSL. NIDM-Results pack is available at: w
http://neurovault.org/collections/1692/fsl_group_ols.nidm.

Example of JSON export

O hitps://github.com/incf-nidash/ JSON specification: hitp://g00.9l/92f9Pr RDF specification: htip://nidm.nidash.ora/specs/nidm-results.html
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