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Datos cientificos abiertos

 Ciencia de mayor calidad e impacto.
* Representacion estandar de datos y metadatos.
* Desarrollo de recursos computacionales para auxiliar a los cientificos.

* Plataformas colaborativas adecuadas y de facil mantenimiento para
apovar la labor de equipos de neurocientificos.




Tipos de experimentos

* Clinicos.

: ETHICS & SOCIETY

e “ RESEARCH INFRASTRUCTURE

* Fisioldgicos (electrofisioldgicos y de
neuroimagenes).

 Comportamentales y/o cognitivos.

* Stimuli

* Environment

* Trial structure
» Optogenetics

* Device settings * Species

* Filtering parameters * Genotype - W ExPeErIMENT & THEORY
* Sampling rate * Age

* Recording/imaging area * Weight

Amunts, K., Ebell, C., Muller, J., Telefont, M., Knoll, A., & Lippert, T. (2016). The human brain project:
* Task accuracy creating a European research infrastructure to decode the human brain. Neuron, 92(3), 574-581.

* Extracellular electrophysiology * Task response time

« Intracellular electrophysiology * Video and motion tracking

* Two-photon imaging * Audio

+ New data types and modalities
» Acquisition, processing, analysis, and experiment specific metadata

https://www.nwb.org/nwb-neurophysiology/




NES: Neuroscience Experiment System
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* NES emplea guias y modelos de S

representacion de datos vy
metadatos propuestos por la
comunidad cientifica.

Disponible en https://github.com/neuromat/nes



Plataforma computacional

Software libre para gestionar y compartir datos de experimentos de
neurociencia.

Permitir registrar datos y metadatos utilizando representaciones padronizadas
por la comunidad cientifica.

Integrar colecta de datos de diferentes tipos de experimentos, tales como, clinico,
electrofisiologico y comportamental.

Permitir la exportacion de todos los experimentos que este almacena

- datos de cuestionarios, diagnodsticos, datos electrofisiologicos, datos de imagenes y

~ metadatos acerca del protocolo experimental, ej. descripcion del experimentos, pasos del
protocolo, configuracion de equipos y notas realizadas por los cientificos.



4 Participants
= Studies

[E Questionnaires
A Users

& Teams

2 Export

£ Set up

Neuroscience Experiments System - NES

Developer environment
System Registration and Socio-Demographic and Clinical Data Query
Doubts and Suggestions: contact at example dot com
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Disponible en https://github.com/neuromat/nes




NES

Neuroscience Experiments System
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Planificacion y colecta de datos y metadatos

Home / Studies / Prediction of future events in humans

* Registro de participantes
* Gestion de Cuestionarios
* Gestion de experimentos

* Experimentos electrofisiolégicos
o EEG,
o EMG,
o TCS

Control group

Information about the set of steps

Identification *

Experimental protocol for the control group

Description

Duration
50 minutes

Description of the steps involved in the experimental protocol of the control group

Organization of sub-steps *

Sequence Parallel All

Steps with fixed position

Type

7/ Task for
experimenter

[E Questionnaire
M |nstruction

22 Set of steps
M |nstruction

28 Set of steps

Insert step -

Step Mame of use

Draw of the blocks display order

Edinburgh Inventory

Instructions for the observation block

Observation Block

Instructions for the execution block

Execution Block

Quantity of steps obligatory. *

Order

EEG and EMG register, and observation of the movements of the hands.

Delete

x



Planificacion y colecta de datos y metadatos

* Experimentos con neuro-imagenes o =
El

CONSEJO NACIONAL

o Magnetic Resonance Imaging (MRI) I 5
o Positron Emission Tomography (PET)
o Functional magnetic resonance imaging (fMRI) scans

DE CIENCIA
Y TECNOLOGIA

CONACYT

PET scanner MRI brain scan fMRI brain scan



Data Data Focus Provenance Data Format

Model

aNDF Electrophysiology  Based on MINI; the metadata is registered in a struc-
tured format, using an entry form. XML files or
files with (unstructured) text data can also be added.
Provenance information is not mandatory.

PNWB Electrophysiology  Metadata is described in a flexible way using XML
or unstructured text files. Data and metadata files
are grouped and organized in a HDF5 structure,

“‘odML Electrophysiology ~ Metadata format is defined by user and is stored us-
ing an extended key-value pairs structure,

INIX Electrophysiology  Based on odML, it allows storing additional infor-
mation in textual content files grouped under a spe-
cific schema based on HDF5.

“NIDM Neuroimaging It uses OWL and PROV-DM structure. (under de-
velopment)

'XCEDE  Neuroimaging Data and metadata are stored using hierarchical
XML based format.

EDICOM  Neuroimaging Data and metadata are embedded in a image file

"htrp:.-’ fwww.carmen.onguk /
l'il'l'l‘l.'l:i"--'..-" / github.com /G-Node /mix /wiki
Fhttpsc/ / github.com/incf-nidash / XCEDE

header and can never be separated. It is a closed
standard.

i"I'lﬂ'f:-:--: { ferens.ong /NWB/  “hitp:/ [/ www.g-node.org / projects/ odml
1"h't:ﬂ'll:.-" /nidm.nidash.org/
Ehttp: / / medical nema.org/ dicom /

Modelos de datos adoptados por la comunidad de neurocientificos




Exportacion de datos

* Permite filtrar los datos a ser exportados ya sea por experimentos o participantes

* Permite exportar en diversos formatos, como texto, json, csv

* Datos electrofisiolégicos pueden ser exportados en el formato estandar
Neuroscience Without Border (NWB)

HOME

ABOUT

5] EEG_P26036_344.nwb

o~ ) acquisition
o= ) analysis
o 4 epochs
=] file_create_date
o @ general
o= ) devices

xperiment_description

=] experimenter
o (L) fextracellular_ephys

¢ @ subject
=] age
=] description
=] genotype
=] sex
£] species
2] subject_id
[E] identifier

nwb_version

1 Text

N

Filter type:Finite Impulse Response (FIR)(Is a filter whose impulse response
length input) is of finite duration, because it settles to zero in finite time.)
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Order

40.0

Data selection
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Apovyo a la investigacion

B
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el

Hernandez, N., Neto, R. M. D. A, Duarte, A., Ost,

: 2 : Enfermedad de Parkinson Galves, A., & Vargas, C. D. (2020). Retrieving the structure of
Lesion pIexo braqUIal probabilistic sequences of auditory stimuli from EEG data. arXiv
preprint arXiv:2001.11502.

Estructura de secuencias de estimulos

https://neuromat.numec.prp.usp.br/content/putting-into-
discussion-a-research-agenda-an-assessment-of-the-workshop-
on-random-structures-in-the-brain/

https://neuromat.numec.prp.usp.br/content/statistical-model-
selection-in-the-brain-and-electrophysiological-signatures/

Evaluacion de estructuras aleatorias en el cerebro

Seleccidon de Modelos estadisticos en el cerebro




Arquitectura de NES

 Funciona como una interface de
acceso a las bases de datos de un
laboratorio de investigacion en
Neurociencia.

e Licencia: Mozilla Public License 2.0

* Integrada a otros herramienta de
Software Libre como:
* LimeSurvey (http://limesurvey.org/)

* PostgreSQL
(http://www.postgresql.org/)

Browser

Researcher

ES

URL

dispatcher IEMpIAKE

View

Django architecture

Model
Django ORM

database

NME

NWB

JSON-RPC

media
repository

LimeSurvey Environment

LimeSurvey Web Application

LimeSurvey
database

sauelq)| Ayed-paiy|

LimeSurvey RPC API

NES esta basado sobre la arquitectura Django,

otras librerias (MNE, NWB and JSON-RPC)

incluyendo la integracion con




Integracion de NES con NeuroMat Open DB

https://neuromatdb.numec.prp.usp.br/

Lab 3 local infrastructure Non-sensitive,

I and users | anonymized, ~ ™
standardized NeuroMat Open Database
local data [
. Lab 2 local infrastructure
‘ and users = *»Web Service
a// C ..-‘\\\
1 Lab 1 local infrastructure 7
and users
NeuroMat Central
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local installation — 4
(to manage local —
experiments and their
data) — Query
/ e
L g >w9b Portal

\ ® Local Users | 3‘/_'\ 4
N [ r 4 “ /
. [ > / Open = -

dat
.I ; | o Research, Innovation and Dissemination
aa e Center for Neuromathematics (NeuroMat)

General Users



Conclusion .E

* Hasta donde sabemos, no existen herramientas de software de cddigo abierto
qgue proporcionen funcionalidades para registrar datos y metadatos involucrados
en todos los pasos de un experimento de neurociencia.

e NES ha surgido como una forma de ayudar a compensar este déficit vy
proporcionar un mecanismo amigable para registrar datos experimentales y su
informacion de procedencia fundamental.

* NES se desarrollo utilizando tecnologias y herramientas abiertas que se pueden
instalar y utilizar facilmente en cualquier laboratorio de investigacion. Tiene
licencia bajo la licencia publica de Mozilla version 2.0 y su cddigo fuente y
documentacion estan disponibles en https://github.com/neuromat/nes .

* Documentacion en https://nes.readthedocs.io/en/latest/ .



https://github.com/neuromat/nes
https://nes.readthedocs.io/en/latest/

Neuroscience Experiments System - NES

Developer environment
System Registration and Socio-Demographic and Clinical Data Query
Doubts and Suggestions: contact at example dot com
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