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OHBM	Commi?ee	on	Best	prac*ce	in	Data	
Analysis	&	Sharing	(COBIDAS)	History	

•  Created	at	OHBM	2014	
–  Prompted	by	"OHBM	Council	Statement	on	
Neuroimaging	Research	and	Data	Integrity"		

•  Charged	with		
1.  Iden*fying	best	prac*ces	of	data	analysis	and	data	

sharing	in	the	brain	mapping	community	
2.  Preparing	a	white	paper	organising	and	describing	

these	prac*ces	
3.  Seeking	input	from	the	OHBM	community	
4.  Publishing	these	recommenda*ons	



COBIDAS	Status	

•  Membership	

•  Will	not	prescribe	prac*ce	(mostly)	
•  Rather	focus	on	what	to	report	

– To	support	open	and	reproducible	research	

Simon	Eickhoff	 Alan	Evans	 Michael	Hanke	 Nikos	Kriegeskorte	

Michale	Milham	 Russel	Poldrack	 Jean-Bap*ste	Poline	 Erika	Proal	

Bertrand	Thirion	 David	van	Essen	 Tonya	White	 BT	Thomas	Yeo	

Thomas	Nichols		



COBIDAS	Status	
•  fMRI	

–  Task	&	rest	
•  Divisions	of	fMRI	Prac*ce	

–  Experimental	design	repor*ng	
–  Image	acquisi*on	repor*ng	
–  Preprocessing	repor*ng	
–  Sta*s*cal	modeling	
–  Results	repor*ng	
–  Data	sharing	
–  Replica*on	and	reproducibility	

•  Produce	white	paper	
–  To	be	commented	on,	and	ul*mately	approved	by	OHBM	
members	



COBIDAS	Document	Form	

•  For	each	division	
– Principals	of	open	and	reproducible	research	
– When	feasible,	recommenda*ons	for	prac*ce	
– Detailed	tabular	lis*ng	of	what	to	report	



Example:	Experimental	Design	Repor*ng	
	



COBIDAS:	100+	repor*ng	items	



Scien*fic	Data’s	Meta	Data	Standard	
	

Raw	Data	File	 Data	Repository	
Data	Record	
Accession	

Data	Processing	
Method	 Derived	Data	File	 Derived	Data	Repository	

Derived	Data	Record	
Accession	

data	file	name	 data	repository	name	 accession	or	doi	 derived	data	file	name	 data	repository	name	 accession	or	doi	
data	file	name	 data	repository	name	 accession	or	doi	
data	file	name	 data	repository	name	 accession	or	doi	
…	 …	 …	

Subject	 organism	 organism	part	 developmental	stage	 age	 sex	 laterality	 Addi?onal	columns…	
Pa*ent1	 Homo	sapiens	 brain	 adult	 43	male	 Right	 …	
Pa*ent2	 Homo	sapiens	 brain	 child	 37	male	 Lee	 …	
Pa*ent3	 Homo	sapiens	 brain	 adult	 23	female	 Right	 …	
…	 …	 …	 …	 …	 …	 …	 …	

Subject	 Scan	Name	 Scanning	Method	 Instrument	name	 Instrument	manufacturer	
magne?c	field	
strength	value	

magne?c	field	
strength	unit	 coil	type	

number	
of	coils	 Type	of	MRI	assay	

Pa*ent1	 Scan1	 Magne*c	Resonance	Imaging	 Siemens	3T	TIM	Trio	 Siemens	 3	tesla	 birdcage	 12	T1-weighted	image	
Pa*ent2	 Scan2	 Magne*c	Resonance	Imaging	 General	Electric	MR750	3	T	scanner	 General	Electric	 3	tesla	 head	 8	Mul*-Echo	FLASH	
Pa*ent3	 Scan3	 Magne*c	Resonance	Imaging	 Magnetom	 Siemens	 7	tesla	 head	 8	BOLD	image	
…	 …	 …	 …	 …	 …	 …	 …	

Voxel	measurements	

field	of	
view	 field	of	view	unit	 matrix	size	

matrix	size	
unit	

resolu?on	
value	

resolu?on	
unit	

repe??on	
?me	

repe??on	
?me	unit	

echo	
?me	

echo	?me	
unit	

256x256x192	 millimeter	 1x1x1	 millimeter	 2170	millisecond	 4.33	millisecond	
64x64x24	 millimeter	 3.125x3.125x6	 millimeter	 4000	millisecond	 12	millisecond	

27	square	cen*meter	 256	x	256	 millimeter	 7.3	millisecond	 3	millisecond	
…	 …	 …	 …	 …	 …	 …	 …	 …	 …	

ISA-Tab:	‘Inves*ga*on’	(the	project	context),	‘Study’	(a	unit	of	research)	and	
‘Assay’	(analy*cal	measurement)	in	Tabular	format		



Replicability,	Reproducibility,	Repeatability		
•  COBIDAS	report	

–  Peng’s	“Reproducibly”:	Same	data,	same	code,	different	
researchers	

–  Replica*on:	Different	data,	different	researchers,	different	
methods…	same	conclusion	

•  ISO	repeatability	(ISO	3534-2:2006	3.3.5)	
–  Same	“method”,	“test	or	measuring	facility”,	same	“operator”	
&	“equipment”	on	“iden*cal	test/measurement	items”	
“within	short	intervals	of	*me”.		

•  ISO	reproducibility	(ISO	3534-2:2006	3.3.10)	
–  Same	“method”	on	“iden*cal	test/measurement	items”	in	
different	“test	or	measurement	facili*es”,	different	
“operators	using	different	equipment”	

•  ISO	terms	adopted	by…	
–  Radiological	Society	of	North	America	(RSNA)	Quan*ta*ve	
Imaging	in	Biomarkers	Alliance	(QIBA)	group	(h?ps://
www.rsna.org/QIBA/)	published	Kessler	at	al.	(Stat	Methods	
Med	Res,	2014)		

same-site test-retest	

between-site test-retest	



COBIAS	Status	

•  20th	October	
– Manuscript	posted	on	OHBM	website	
– Open	for	comment	for	4	weeks	(un*l	17th	Nov.)	

•  End	of	November	
– Member	comments	integrated	
– Final	drae,	approved	by	Council		

•  December	
– Finalized	manuscript	posted	for	up/down	vote	
– Upon	approval,	submission	for	publica*on	



Some	Useful	Tools	&	Projects	

•  NIDM	
•  Neurosynth	&	Reverse	Inference	
•  NeuroVault	



INCF’s	Neuroimaging	Data	Model	
(NIDM)	

•  Collabora*ve	effort	to	represent	all	aspects	of	
neuroimaging	experiments,	data	collec*on	&	analysis	in	
seman*c	web,	machine-readable	form	



NIDM	Overview	
NIDM		
Experiment	
	



Seman*c	Web	
•  PROV-DM	

– Seman*c	web	model	for		
provenance	

•  NIDM	
– PROV-DM	for	neuroimaging	



NIDM	Results	

Statistical 
estimation 

Inference 

Design of the experiment, 
pre-processed data... 

Effects, standard error and 
statistical maps... 

Thresholded maps, list of 
peaks and clusters... 

Model estimation 

Contrast 
estimation 

Inference 

Model Data 

Param. 
Est. map 

Resid. & 
Gd mean 

Contrast 
map 

Std. err. 
map 

Statistic 
map 

Software 

Mask 

Mask 

Mask 

Cluster & 
Peak Def. 

Threshold 

Excursion 
set 

cluster 1 cluster n 

peak 1 peak m 

Search 
space 

Legend 

Activity 

Entity 

Agent 

•  Seman*c	
web	
–  “serialized”	
into	a	text	
file	

coordinate 1 coordinate m 



Common	
Format	for	all	
soeware	



Automatically created with Neurotrends based on 
over 16 000 journal articles; 
 

~80% 

NIDM	Exporters	
•  SPM12	done!	

	

– SPM8	extension	underway	

•  FSL	–	in	beta	tes*ng	
•  AFNI	

–  In	planning	stage	

•  For	more	see	
	h?p://nidm.nidash.org	

SPM 12 batch system:  SPM è Stats è Results report 



Neurosynth	&	Reverse	Inference	



Reverse	Inference	&	Brain	Imaging	
•  Poli*cs	study	from	2007	

–  Voters	viewed	images	of	Democra*c	
candidates	(N=20)	

–  Subset	that	disliked	Clinton:	
•  “…exhibited	significant	ac*vity	in	the	
anterior	cingulate	cortex,	an	emo*onal	
center”…,	ac*vated	when	one	“feels	
compelled	to	act	in	two	different	ways	
but	must	choose	one.”		

Iacoboni, et al., “This is your brain on politics”.  OP-ED, The New York Times, Nov. 11, 2007	



Reverse	Inference	&	Brain	Imaging	
•  Logic	

– Emo*on	conflict	resolu*on	task	
è	Anterior	Cingulate	ac*va*on	
																																			known	from	the	literature	

– Hillary	Clinton		
è	Anterior	Cingulate	ac*va*on	
																															observed	in	this	experiment	

– Ergo	
è Hillary	Clinton	induces	emo*onal	conflict	

è Faulty	Reverse	Inference	
– High	P(A.C.	Act.	|	Emot.	Conf.	)	doesn’t	imply		
high	P(Emot.	Conf.	|	A.C.	Act.)		!!!	

Iacoboni, et al., The New York Times, 
Nov. 11, 2007	



Reverse	Inference:	Correctly!	
•  Bayes	Rule	

– Cogni*ve	Domain	C,	Ac*va*on	A	
– P(C=c|A)	=								P(A|C=c)	P(C=c)			/				
																				Σc*	P(A|C=c*)P(C=c*)	
summa*on	over	all	cogni;ve	domains!	

•  Can	we	find	“P(Emot.	Conflict	|	ACC	Act.)”?	
– Need	to	run	100’s	of	experiments!	
– Or,	use	meta	analysis!	
– But	best	Neuroimaging	Meta	Analysis	databases	are	
s*ll	limited	

•  BrainMap.org	has	2,757	studies	(started	in	1988)	
•  Pubmed	finds	28,694	refs	“fMRI”	in	*tle/abstract	



Neurosynth	

•  Lexicographical	Analysis	of	papers	
– Harvests	x,y,z	coordinates	from	tables	
– Records	word	frequencies	of	body	text	

•  Not	curated	like	BrainMap.org,	but	automated	
– BrainMap	–	2k	studies	20	years	
– Neurosynth	–	4k	studies	in	<	12	months	

•  Using	keywords,	allows	reverse	inference	

Yarkoni, Poldrack, Nichols, Essen, & Wager (2011). Large-scale automated synthesis of 
human functional neuroimaging data. Nature Methods, 8(8), 665-670.  www.neurosynth.org	

4,393 studies (in < 12 months!)	



Neurosynth	Methods	
	•  17	Neuroscience-focused	journals	used	

–  Biological	Psychiatry,	Brain,	Brain	and	Cogni;on,	Brain	and	Language,	Brain	
Research,	Cerebral	Cortex,	Cogni;ve	Brain	Research,	Cortex,	European	Journal	
of	Neuroscience,	Human	Brain	Mapping,	Journal	of	Neurophysiology,	Journal	
of	Neuroscience,	NeuroImage,	NeuroLeHers,	Neuron,	Neuropsychologia,	&	
Pain.		

•  Tagging	
– Each	ar*cle	‘tagged’	with	psychological	terms	
– Scored	as	high	frequency	(>1/1000	words)	or	not	

•  Coordinate	harves*ng	
– Tables	parsed	for	x,y,z	coordinates	

•  Not	exhaus*ve,	but	already	massive	
– 4,400+	studies,	145,000+	foci	



What	about	Anterior	Cingulate?	

•  It’s		
always		
there!	

•  Finally,	can	do	real	reverse	inference…	

Probability of activation over all studies	





NeuroVault	



NeuroVault	

•  BrainMap	|	Neurosynth	
– Only	coordinates	
– Huge	loss	of	informa*on		

•  Coordinate	based	vs.	Intensity	based	Meta	Analysis	
– Substan*al	informa*on	loss	

Salimi-Khorshidi,	G.,	Smith,	S.	M.,	Keltner,	J.	R.,	Wager,	T.	D.,	&	Nichols,	T.	E.	
(2009).	Meta-analysis	of	neuroimaging	data:	A	comparison	of	image-based	
and	coordinate-based	pooling	of	studies.	NeuroImage,	45(3),	810–823.		



NeuroVault	



NeuroVault.org	

•  s	



Thank	you!	


