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A common problem in (computational) neuroscience

Some (neural) model

Awesome algorithm
Ideal world

• Experimentalists do
your experiment in a
couple of days/weeks

Real world

1 Experiments take a
long time

2 Hardware/parts expensive
or not available

Open data

• Usually already
published data

• Reproduce results

• Reanalyze data

• Develop new
techniques

Open hardware

• Build your own
hardware using
existing designs

• Workshop, 3D printing,
circuithub etc.

• Adapt design, don’t
design from scratch

Arne (Gatsby Unit) Beyond open-source software November 23, 2015 2 / 9



A common problem in (computational) neuroscience

Some (neural) model
Awesome algorithm

Ideal world

• Experimentalists do
your experiment in a
couple of days/weeks

Real world

1 Experiments take a
long time

2 Hardware/parts expensive
or not available

Open data

• Usually already
published data

• Reproduce results

• Reanalyze data

• Develop new
techniques

Open hardware

• Build your own
hardware using
existing designs

• Workshop, 3D printing,
circuithub etc.

• Adapt design, don’t
design from scratch

Arne (Gatsby Unit) Beyond open-source software November 23, 2015 2 / 9



A common problem in (computational) neuroscience

Some (neural) model
Awesome algorithm

Ideal world

• Experimentalists do
your experiment in a
couple of days/weeks

Real world

1 Experiments take a
long time

2 Hardware/parts expensive
or not available

Open data

• Usually already
published data

• Reproduce results

• Reanalyze data

• Develop new
techniques

Open hardware

• Build your own
hardware using
existing designs

• Workshop, 3D printing,
circuithub etc.

• Adapt design, don’t
design from scratch

Arne (Gatsby Unit) Beyond open-source software November 23, 2015 2 / 9



A common problem in (computational) neuroscience

Some (neural) model
Awesome algorithm

Ideal world

• Experimentalists do
your experiment in a
couple of days/weeks

Real world

1 Experiments take a
long time

2 Hardware/parts expensive
or not available

Open data

• Usually already
published data

• Reproduce results

• Reanalyze data

• Develop new
techniques

Open hardware

• Build your own
hardware using
existing designs

• Workshop, 3D printing,
circuithub etc.

• Adapt design, don’t
design from scratch

Arne (Gatsby Unit) Beyond open-source software November 23, 2015 2 / 9



A common problem in (computational) neuroscience

Some (neural) model
Awesome algorithm

Ideal world

• Experimentalists do
your experiment in a
couple of days/weeks

Real world

1 Experiments take a
long time

2 Hardware/parts expensive
or not available

Open data

• Usually already
published data

• Reproduce results

• Reanalyze data

• Develop new
techniques

Open hardware

• Build your own
hardware using
existing designs

• Workshop, 3D printing,
circuithub etc.

• Adapt design, don’t
design from scratch

Arne (Gatsby Unit) Beyond open-source software November 23, 2015 2 / 9



A common problem in (computational) neuroscience

Some (neural) model
Awesome algorithm

Ideal world

• Experimentalists do
your experiment in a
couple of days/weeks

Real world

1 Experiments take a
long time

2 Hardware/parts expensive
or not available

Open data

• Usually already
published data

• Reproduce results

• Reanalyze data

• Develop new
techniques

Open hardware

• Build your own
hardware using
existing designs

• Workshop, 3D printing,
circuithub etc.

• Adapt design, don’t
design from scratch

Arne (Gatsby Unit) Beyond open-source software November 23, 2015 2 / 9



Open data
Example: Collaborative Research in Computational Neuroscience (CRCNS)

• http://crcns.org

• Joint program of NSF and NIH (since 2002)
• Emphasis on data quality
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Examples
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Open anatomy
Example: Allen Brain Atlas

Connectivity

Reference atlas

Allen Institute for Brain Science
http://www.brain-map.org
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Open hardware
Example: open-ephys (http://www.open-ephys.org)

+

Open-source hardware

+

PCB printing

+

3D printing

=

• Open-source hardware: Arduino, Beaglebone, Raspberry Pi, ...

• PCB printing: many companies specialized on small batch manufacturing;
UCL CS FabSpace!

• 3D printing: already available in many labs; UCL Institute of Making and
UCL CS FabSpace
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Open hardware
Example: open-ephys (http://www.open-ephys.org)

20k – 50k GBP for 512 channels

1000 – 1400 GBP for 512 channels

Designed to be extended with Plugins

Tetrode drives (Voigts et al. 2014) Microelectrode arrays (Englitz et al. 2011)

−→

LED driver (P. Newman)
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Cost vs # channels

Voigts et al. 2015
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Some things to remember ...

• There is an increasing number of freely available (high-quality) data sets

• Reusing data is one of the principles of the 3Rs in animal research –
Replacement, Reduction and Refinement

• Open-source approaches to hardware for large-scale electrophysiology (and
also initial attempts for optical methods)

• Collaborative development instead of many almost identical in-house solutions

• It has only just started ...
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