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About this presentation
• NeuroLang: Probabilistic language based on Datalog+/- [1].

• One of its main features:



What we can achieve?
Replicating NeuroSynth[4] results

Using First Order Logic (FOL), we defined a set of implications for obtaining 
information from the NeuroSynth[4] database, in this case, related to the term 
'auditory'.

Counting the 
activations for each 

term
Counting terms

Probability of 
activation given a 

term*

Studies that 
mention a given 
term

*We are working on a probabilistic solver to avoid having to compute this information here.

NeuroSynth[4] results:



What we can achieve?
Replicating NeuroSynth[4] results

Activations not related 
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What we can achieve?
Adding atlas information
First query: New information:

We can use spatial information from an atlas to filter the results to specific regions

We have to specify each 

particular region by hand

In this example we selected:
• r_s_temporal_sup & l_s_temporal_sup


• r_g_temporal_middle & l_g_temporal_middle

Destrieux[5] atlas



What we can achieve?
Adding atlas information

• We need to address every region manually

• Error-prone



What we can achieve?
Adding ontologies

Complex filter based on ontology 
information

Adding priori information about 
the region to be analysed

What is an ontology? 
A formal way of representing knowledge in an 

hierarchical way in which concepts are described 
both by their meaning and their relationship to 

each other. FMA ontology[6] subset for the 
“regional_part" property of the 

temporal lobe



What we can achieve?
Adding ontologies

• Not only useful for unifying regions

• We can use ontologies to obtain synonyms: For example 'pain' -> 'nociceptive' & ‘noxious'



NeuroLang
Technical interlude

• Probabilistic language based on Datalog+/- [1].


• Strong theoretical framework on which to develop NeuroLang, drawing 
on more than forty years of proven theories [2].


• An attempt to take a step in the direction of providing a unifying 
framework that allows researchers to represent their theories in a 
structured way, something that is not possible at this time [3].


• To be released as an open source tool.


• More information: https://github.com/NeuroLang or contact me: 
gaston.zanitti@inria.fr

https://github.com/NeuroLang


One more thing…
Reverse inference

• We can continue combining information.

• Probability of a term being mention in a document given the selected 

activations.

Next step: Use ontologies to filter results based on cognitive processes, diseases, etc



Thanks!

gaston.zanitti@inria.fr
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