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1. The Aim of this Document

This document provides the information needed to access the Neurorobotics Platform v1 -
preliminary release for internal Consortium use (Deliverable D10.4.3, Milestone 194). This
release is called internally the First Internal Release (FIR), and will be referred to as such
later on.

2. How to Access the HBP Neurorobotics Platform

2.1 Immediate Access:

The current v1 Platforms are a preliminary release for internal Consortium use. A
username and password is required to access them, and this is also true for the
Neurorobotics Platform. Users must be accredited by EPFL to access the internal network
via Virtual Private Network (VPN). For accreditation and HBP username requests, please
contact neurorobotics@humanbrainproject.eu. For information on how to set up your VPN
access, please refer to http://epnet.epfl.ch/Remote-Internet-Access.

There is direct access to the Platform via a dedicated server: http://bbpce011.epfl.ch.

2.2 Access via the HBP Collaboratory:

All HBP Platforms will be accessible via the HBP Collaboratory (formerly Unified Portal).
Collaboratory: https://collab.humanbrainproject.eu/#/collab/

MIP on the Collaboratory: https://collab.humanbrainproject.eu/#/collab/71/nav/405

Access to the Collaboratory requires a login account. To request an account, please go to:
https://services.humanbrainproject.eu/oidc/account/request

3. Platform User Instructions

The user manuals for the Neurorobotics Platform are available online at the following
address:

https://developer.humanbrainproject.eu/docs/projects/Neurorobotics%20Platform/0.1/in
dex.html

You must be connected to the EPFL network to access this server.

4. Help and User Feedback

Everything users need to start using the Platform quickly should be found in the online user
manual mentioned above. If users need further help, please contact:
neurorobotics@humanbrainproject.eu.

To provide user feedback, a web survey form is available from the Neurorobotics
homepage. Alternatively, you can send us an email. We are particularly interested in
feature requests and ideas for scientific applications, such as new virtual experiments,
brain manipulation capabilities and transfer functions. To report a bug, please use the web
bug reporting form that is available from the Neurorobotics homepage.

When reporting a bug, users should provide precise version numbers (accessible from
within the application), browser and OS versions, and a detailed description of steps that
led to the failure.
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5. Annexes

Annex 1: Tools & Features Available in this Platform Release
Annex 2: Screenshots of Tools & Features Available in this Platform Release
Annex 3: Scientific Key Performance Indicators
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Annex 1: Tools & Features Available in this Platform Release

Milestone /

Tool / Feature Responsible R Keywords Available at Description/Screenshot
emarks
Robot Desi d Brai WP10.5 Robot Designer
obot Designer and Brain . . ]
Interfaces and Body Integrator Paul LEVI MS297 Internal release (alpha release) http://bbpce011.epfl.ch | Brain Interfaces and
Body Integrator
i i WP10.6 Environment Designer
Env1rqnment De§1gner Ee MS301 Internal release (alpha release) http://bbpce011.epfl.ch ] ]
Experiment Designer Paul LEVI Experiment Designer
) Experiment Simulation
Closed-Loop Engine, World WP10.7 Viewer Display Wall
Simulation Engine and MS305 Internal release (alpha release) http://bbpce011.epfl.ch _ _ _
Viewer Web Browser

In this First Internal Release, we provide an extensive version of the Experiment Simulation Viewer in the web cockpit (Neurorobotics Platform). We also
have a complete Experiment Simulation Viewer working on the Display Wall in Geneva. Users can actually conduct experiments on a tablet using the
web version, and visualise them on the Display Wall.

For all this to work, we provide on our servers a quasi-complete World Simulation Engine component, a minimal Brain Interfaces & Body Integrator, a
Nest brain model, and a functional Closed Loop Engine that makes everything run synchronously at a rate of approximately 10 ms loop cycle time.

The designers: Robot, Environment and Experiment designers are in a minimal form for now, as we are using a combination of off-the-shelf tools and
scripts for these features. Details about the status of each component are presented on the components' pages, accessible from the Neurorobotics
Platform's homepage.
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Annex 2: Screenshots of Tools & Features Available in this Platform Release

Robot Designer - Screenshot

Robot Designer
B ———rres

Thi Robaob Desigres will Slcw o user [0 sasily 584 up a virual robot for & given simulMed eopariment. Tha word “oasiy™ is Raro Wy InMportant Since Tha user may b 3 reurcsciontist, and
urdamiiar with robotics details. The rabat shall b integratod into an emd:onment laber on

Irs B first versian af the Bobot Dewgrd, to be compdéted at the ond of the ramp-ud phase, the Designer will provide the wier with are-assenbled robots from b “robat locany™, or from
imperind files far quick customisatian

Thi tearm is curranily Implamspming (wo rebeds Tor the platiodm Thy Cisarpath Husiy robel and a pialegically Inspred mouse model The Hasky is & realistic model of a mobie robat
chatribubed By & COMPatY caliec Clearpath. It will therefors ba & pood demanstrator Tof Tha transiton from simulated to physical roibatics sxgermants, witch ara planned Tor the FPA phase
of HEP Th MoUse Motol CADOPS 1D Lhi Nedds of MELFCSCaNTSTS and thi BIans Eo Fumn DoRvICUr EXpAnmonts in simuaticn

Meanwhile...

Thi nouroronotice olatfaem is built on top of Gazabs & Ay roiots Creatod for SEDG & tRoralorn compatibla with tha platiarm. Gaznbo uses tha SDF Tormat. H y0u Wt wour robots to
e avarlabibe, ou nied b upload the comesponding SOE file{s) sod assots Erough the partal document bfmwf‘.lr-mhr 11 10 e recognised by tha pastform, the main s file
Praaacis o b it

= The content tyhe ihould Be changsd 1o nnyrebot

= A& custam attributo nepSesoripiion with & string comtalring the desdripticn of 1ha robat needs bo He added

= A custom sitributn nepMama with & string oontalning the name of 198 robot Seeds o Ba sdded,

w An options] stiribute thumbaall with 1he wid 19 an imege wilcaded o the porlal represanting the robot can be sdded.

The hiuaiey fobot main fle (modelsdl) propernies

Edit file
KamE madeL sl
Decription file's deacripion
Cantent’s type nrirabot
External LS R kil

4 b BArAT

ted a3 extgmal and

2=

s ciefired groperben
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Brain Interfaces and Body Integrator - Screenshot

Brain Interfaces & Body Integrator

One of the biggest challenges for neurorobotics experiments is the coupling between brain models and the various sensors and effectors of a robot. In the Neurorobotics Platform, this task
is solved by the Brain Interfaces and Body Integrator (BIBI). The Brain Interfaces & Body Integrator (BIBI) will let the user choose a brain simulator and a brain model to run on it, and then it
will let the user connect it to a virtual robot. These connections are then used during the simulation to transfer data from the sensors of the virtual robot to the desired parts of the brain
model and from the brain model back to the actuators of the virtual robot.

BIBI is used to specify the connections between brain model and robot during design time. During the simulation, the Closed-Loop Engine is responsible for transferring the respective data
between brain simulation engine (e.g. NETSIM) and the World Simulation Engine. So-called transfer functions offer the user a programmatic framework to transform the data that is
exchanged between brain and robot model (see SP 10 specification document). For example, transfer functions are the way to translate spikes and current coming from a neural simulation
into the physical signals for robot servo-motors or activation signals for abstract muscle models.

Meanwhile...
The first neural simulator that the platform will support is NEST ( n_e_ts_t:._:: ). The platform will support PyMNN (*) as another way to write yvour simulation scripts. You can start writing these
scripts.

The transfer functions describe how spikes from the neuronal simulation are to be translated into commands for a robot and how the sensor data from the robot should be translated back to
spikes. This translation is specified by the users of the Neurorobotics project, which are neuroscientists. Thus, a framework is provided to make the specification of these transfer functions as
easy as possible for the users and abstracting away as much as possible technical details. This framework is referred to as Transfer Functions framework (TF framework).

Here is a python example of a transfer function. The package NeuroboticsFramework can be installed via pip install --pre -i http://bbpsrv19.epfl.ch:9090/simple

python-cle.
1 __author = 'GeorgHinkel'
2
3 import NeuroboticsFramework as nrp
4 from husky import Husky
=
6 # Transfer functions may in general have some state
7 # in this case, we reserve memory for a global double variable
8 right_arm v = 0
9
10 # The annotation Neuron2Robot registers this function as a transfer function

11 # As the parameter neuron0 is not explicitly mapped, the framework will assume a mapping
12 # to the neuron with the GID neuron0

13 # The structure of the imported Husky module is generated from the robot model
14 @nrp.Neuron2Robot (Husky.RightArm.pose)

15 def right arm{t, neuron0):

16 global right arm v

17 if neuron(:

18 right_arm v = 1

19 else:

20 right_arm v /= 2

21 return right_arm v
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Environment Designer - Screenshot

Environment Designer

The Enviranment Datigner will allow usees o design virtual envirenments for interactions with simulated rabats in the context of virtual experimants. The user can sither rafer to & library af
pre-buitd parts and design primitives, or design new objscts by spacitying their appearance and their physical properties.

Meanwhile..

The neurcrobothcs platform ks bullt on top of Gazm@ Any ervircnment created for Gazebo (and made of simple primitive or Collada objects) s therefone compatible with the platform,
Gazebo uses the SOF format, If you want your emvironments (o be avaiable, you need o upload the cormesponding SDF fikeds) and assets through the portal document Drowsar {-. In
arger for it to be recognised by the platform, the main sdf fle needs 1o be edited:

* The content [ype should be changed 1o nepfenvironmant

» A CUETOM aftribute nrpDescription with 8 string contalning the description of the emviromment needs 10 be added,

= A custom attributa nepMame with a string containing the name of the envirenmaent needs to e added,

= An optional attribute thumbenall with the uuid toan image uploaded to the portal regresenting the emarcnmant can be addead,

The virtual roam ermdronment main e (virtual_room.dt) properthes:

Edit file
Hame virtual_room.sdf
Description Mlg"s description
Content’s Type Arg enveroamsEnl
External URI cxtermal UF

faplicnal) i el the Tile will b

treated as cutermad and you won't

& able T upioad

content bo it
Liger detingd properes
nrpDescription The Virteal Room s a 30 model of a victual caténss. | %
thumbnail 14412NF- L8 4- 47 cd-BbiE4- FBbE0IBIIBL X
nrpMHame Wirtual Room X

Al attributas
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Experiment Designer - Screenshot

Experiment Designer

The Experiment Designer will offer a graphical interface to design a whole experiment:

+ choose a robot

+ choose an environment

+ choose a brain

« choose/edit a bibi brain-robot mapping scheme

« define start and stop conditions for experiment as well as timeout and loop cycle times
« create events, define user interaction possibilities

+ design a time sequence diagram and plan experiment

Meanwhile...

The existing experiments have been predefined by us. The brain, robot, environment have been put together statically in the experiment description files on
our servers. Still, if you go to the Experiment Simulation Viewer page, you will be presented a list of predefined experiments, which means that you have the
choice among different combinations of brains/robots/environements.

In the near future, you will be able to choose this combination by yourself through a page that should reseble the one hereunder.

New neurorobotics experiment

Environment A select one ! Robot A selectone !
The robot will evolves in the selected The robot model to use along with the brain. A
environment. An environment consists in a SDF robot consists in a SDF file.

file.

| ——
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Experiment Simulation Viewer Display Wall- Screenshot

The Experiment Simulation Viewer - Display Wall

The first version aould be started with the fallowing procsdunn

ed /nfad/bhp.epfl.chfunec!peppicel/public/
f pource pgtup-gEoecver.sh
axport GAZEBO_HMASTER_URI=http://bbpoadid.epfl.ch:11345

i # Start ESVRender
10 ed ESVRender/build/bin
11 FESVRenderDemo ==ag=cliont =-ag-=listen bbplxvizldd.epfl.ch:1234

i # Connect to the vizolupter / worker process
ash bbpvizuser@bbpluvizld
& @ Load Gazabo
17 od /fnfad/bbp.epfl.chfuser/peppicel /public/
! gource petup-grserver.sh
i export QAREBO_HASTER_URT=htip://bbpeadit.epfl.ch:11345

# Start ESVRender
77 od EEVRender/build/bin
i« ESVRenderDemo =-gg-config
«od o fappa/ESVEendarDama /Configa/LavaannaliaplayWall fdisplayual l-diract-nodealandd wishont—

...... . [ Fa - 4 as owa Pas

SP10 D10.4.3 FINAL RE = Restricted 5-Apr-2016 Page 9 of 11



Vd:
Q‘,\H’ Human Brain Project co-funded by the -

Experiment Simulation Viewer Web Browser - Screenshot

I Simulation time: Se eefe-ie- [ T 8 | e View-Only Mode
Real tims: e oy Owner: Luc G t 9
Timeout: B8 88:05:80 VR et
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Annex 3: Scientific Key Performance Indicators

Scientific Key Performance Indicators (SKPIs) are available from the HBP Science and Technology Office. View them here.
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