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Abstract  
NIDM-Experiment (NIDM-E) provides a collection of general and domain-specific terms that 

can be used to annotate data from neuroscientific experiments. NIDM-E reuses terms from 

existing ontologies and standards (such as DICOM and the Brain Imaging Data Standard) and 

adds new defined domain-specific terms. NIDM-E was created by annotating existing datasets 

and provides tools such as an online schema browser and term URI-resolution pages, and a 

GitHub-based workflow for users to propose new terms and edits existing ones. 
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1. Introduction 

Efficacious reuse of data [1] relies on the 

capture and availability of information describing 

the acquisition and processing of that data. Crucial 

to data annotation are the use of defined terms, a 

practice that avoids ambiguities in interpretation, 

and the reuse of terms from established, active 

vocabularies and ontologies [2]. In addition, terms 

should be resolvable through a URL so that 

automated methods and users are able to retrieve 

information about each term from a single 

resource that is kept up to date. It is also critical 

that any ontology allow users to have input on its 

development with the goal that community 

adoption will be provide a feedback loop that 

drives further development. We report here on 

recent developments in the Neuroimaging Data 

Model-Experiment (NIDM-E) [3], an ontology 
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used to describe neuroscience experiments and 

the resulting data artifacts.  

 

The goal of NIDM-E is to provide semantic-

web and other tools, a collection of defined terms 

that can be used to annotate data to an arbitrary 

level of detail. Other, often used standards, such 

as the Brain Imaging Data Structure (BIDS) [4], 

embed metadata into fixed directory structures 

and metadata file formats, and these can be 

restrictive when dealing with complicated study 

or experimental configurations, such as multiple 

acquisition modalities, multi-site studies, and 

cutting-edge acquisition methods. NIDM-E can 

provide a framework to both annotate 

complicated experiments and data, as well as 

accommodate terms for new modalities and 

acquisition methods. It also provides tools to find 



terms, webpages for term URL resolution, and a 

framework for community involvement.  

  

2. Methods 

NIDM-E began by focusing on the processing 

and analysis of neuroimaging experiment data, 

but has since expanded to encompass other 

neuroscientific modalities as well as more general 

terms that describe experiments. NIDM-E was 

built by annotating of several large real-world 

multi-modality neuroscientific data sets.  

NIDM-E reuses terms from other ontologies 

such as the Semanticscience Integrated Ontology 

(SIO) [5], Information Artifact Ontology (IAO) 

[6] and Prov-O [7]. These more general ontologies 

provide the scaffold onto which domain-specific 

terms can be added. Terms that are created for 

NIDM-E include formal definitions in the “X is a 

Y that Z” format [8]. NIDM-E also includes a 

wide range of datatype, object, and annotation 

properties. 

Because NIDM-E began in support of a 

project to annotate neuroimaging data, it has 

particularly strong coverage in that domain. It 

contains two unique properties: 

“hadImageContrastType” and 

“hadImageUsageType” that are used to 

distinguish between the physical mechanism for 

the contrast in an image volume (e.g., “T1-

weighted”) and the eventual application for that 

image (e.g., “Anatomical”). These are particularly 

important for the discovery of data in and across 

repositories, where datasets with different image 

contrasts may be annotated by usage. For 

example, T1-weighted, T2-weighted, and 

diffusion-weighted images all may be stored as 

“Anatomical” data. To further support the 

annotation of neuroimaging data, NIDM-E also 

includes terms from two widely used standards: 

DICOM [9] and the BIDS standards, which are 

ubiquitous in the neuroimaging domain over 

multiple imaging modalities. We have created a 

set of datatype properties, each representing a 

specific DICOM tag, which can be used to 

associate acquisition parameters with an 

acquisition object. We have also included BIDS 

terms so that datasets that are organized according 

to the BIDS standard can annotated using BIDS-

approved terms. 

We show in Fig. 1 a simple example of how 

NIDM-E can annotate an acquisition object, 

T1.nii, with an image contrast type of “T1-

weighted” and an image usage type of 

“Anatomical”, and showing the scan session 

activity it was acquired at (“Session:Visit_2”), the 

protocol that was used (“MyProtocol.pdf”), and 

the study participant (“ID:a8d4j3”) from which it 

was acquired and who had the role of “In-Vivo 

Participant”. 

NIDM-E is currently used as a term source by 

the PyNIDM [10] package, a set of python-based 

open-source data annotation tools that is both 

customizable and extensible. Recently, PyNIDM 

has been used to augment the data dictionary 

terms for the OpenNeuro data repository [11], the 

publicly-accessible repository for NIH’s BRAIN 

project MRI data and other related datasets.  

NIDM-E is accessible by cloning the 

repository from GitHub [3]. Web-accessible 

infrastructure has been built so that the 

neuroscientific community can suggest terms to 

NIDM-E vocabulary, terms have resolvable 

URI’s, and the ontology can be browsed to aid in 

term discovery. We use GitHub issue templates to 

allow users to suggest new terms or edits to 

existing ones. This allows us to have a record of 

discussions regarding a particular term and its 

resolution. To discover terms, we have provided a 

“Schema Browser” webpage [12] that allows 

users to view the entire graph of NIDM-E terms 

including all of the terms imported from other 

ontologies. For semantic web applications, we 

also have created a “Terms Resolution” page in 

which each term has a unique URL [13] so that 

terms by applications have a unique reference 

location. 

3. Summary 

NIDM-E is a flexible collection of classes and 

properties that can be used to annotate a wide 

range of neuroscientific data, with a strong current 

focus on neuroimaging. It provides tools to help 

users discover terms and provides a resolvable 

URL for each term. It also provides a workflow 

for the community to suggest new terms and edits 

to existing ones. 



 
Figure 1: Simple example showing how NIDM-E 
can annotate an acquisition object, showing the 
scan session it was acquired at and from what 
study participant.  
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