
RTNeuron
Blue Brain

A scalable real-time rendering tool for the 
visualization of detailed neuronal simulations



Originally, one of the Blue Brain Project’s first domain specific interactive visualization 
tools, the latest version of RTNeuron provides a scalable real-time rendering tool for 
the visualization of detailed neuronal simulations based on cable models.  

Blue Brain’s data-driven modelling cycle allows the project to build digital reconstructions of the rodent brain at an 
unprecedented level of biological detail. RTNeuron was originally conceived as a standalone application for visualizing simulation 
results and it has now evolved into a framework for the interactive visualization and media production of detailed neuronal network 
simulations. The latest version provides features for visualizing neurons, synapses and other basic geometries (spheres, lines, 
meshes, etc.) and mapping simulation data onto neurons. 

These features can be combined to develop use case specific applications. Existing examples allow the inspection of circuit 
connectivity, virtually slicing and dying a circuit and control the play back of simulation results.

Advanced rendering
• Transparency
• Color mapping
• Stereoscopy
• Parallel rendering
• Clipping

Basic geometric primitives
• Points 
• Lines
• Spheres 
• Triangle meshes

Media production
• Make high resolution snapshots
• Create videos for publications

Scientific visualization
• Visualize detailed neuronal circuits
• Configure the visual representation
• Replay simulation results
• Explore the data interactively

Python scripting
• Interact with the IPython console
• Write scripts or Jupyter notebooks
• Build your own apps with PyQT and QML



About  
RTNeuron

RTNeuron consists of an OpenGL rendering backend written as a C++ library, a Python 
wrapping and a Python command line application. GUI overlays can be created for 
specific use cases using PyQt and QML. The tool makes use of the Equalizer framework 
for rendering. This means that it is possible to take advantage of multiple GPUs or even 
GPU-based clusters to speed up the rendering using parallel rendering techniques.
Another Blue Brain technology, osgTransparency, provides algorithms for efficient and 
correct rendering of transparency. The latest version leverages recent changes in Blue 
Brain’s open source C++ library Brion to provide basic support for the open SONATA 
file format for representing circuits and simulations, jointly developed by the Blue Brain 
Project and the Allen Institute for Brain Science.

 Software Adopters
“RTNeuron is an invaluable tool in my everyday work. Its ease of use, flexibility, and very efficient 

implementation make it a wonderful way to visualize and explore both the static and the dynamical 
properties of the large-scale cellular model circuits I am implementing and investigating.”

 Prof. Michele Migliore, CNR-IBF

 
“RTNeuron helps me to visually explore and validate a complex network model such as the rat 

hippocampus CA1, which is constituted of about 420 thousand neurons and 1,45 million  
synapses. Thanks to several GUI’s and an extensive Python library, RTNeuron makes the  

interaction with the circuit relatively easy, so I can focus on the scientific aspects of my model.”

Armando Romani, Post-doctoral Researcher, Blue Brain Project

Visualization of the cell membrame voltage in a fraction of the cells from a virtual slice of the rat 
somatosensory cortex.  
The blue represents hyperpolarized regions of the cells, while red represents depolarized regions, moving to yellow and white as 
the spiking threshold is crossed.



https://github.com/BlueBrain/RTNeuron https://www.epfl.ch/research/domains/bluebrain/portal.bluebrain.epfl.ch

About EPFL’s 
Blue Brain Project

The aim of the EPFL Blue Brain Project, a Swiss brain research initiative 
founded and directed by Professor Henry Markram, is to establish 
simulation neuroscience as a complementary approach alongside 
experimental, theoretical and clinical neuroscience to understanding 
the brain by building the world’s first biologically detailed digital 
reconstructions and simulations of the mouse brain. 

Blue Brain RTNeuron is available under the GLPv3 license, at: 
github.com/BlueBrain/RTNeuron

Information on the open SONATA file format for 
representing circuits and simulations now supported by 
RTNeuron can be found at:
  
github.com/BlueBrain/sonata

For more information on Blue Brain RTNeuron,  
please contact:
The Blue Brain Visualization Team 
bbp-dev-vizcore@groupes.epfl.ch

For press enquiries:
Kate Mullins 
Communications Manager
Blue Brain Project
kate.mullins@epfl.ch
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