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Talk format

Interrupt me with questions!

1. General best practices for neural recordings
2. Tips and tricks when using OmniPlex
3. Afew specifics of our setup at RNEL
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BASICS



BASICS

Ground

* One ssingle ground in the animal

— Immobile, large and stable

* That ground is distributed to all recording
equipment (without loops)

* (Try to) keep it isolated from earth/power
ground
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BASICS

References

* Assimilar as possible to recording electrodes
— Tip size, impedance, material, etc.

— Including location!

* Give yourself options
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Channel Mapping
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Reproducibility

 Make your setup as easy
to reproduce as possible

e Use a checklist to ensure
the same setup every time
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OmniPlexServer.exe PlexControl.exe

Applying our best practices to the OmniPlex software stack

OMNIPLEX SOFTWARE
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_
Server Topology
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Server Topology: Referencing
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Server Topology: Global filters
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Server Topology: Filtering
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Server: Save metadata
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PlexControl: Expand the toolbars!

: SPK - Waveforms v 3 O X ‘

Make it yours

i File View Displey Configuwre Data | Window I Run Help
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PlexControl: Data views
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PlexControl: Be a digital pack rat
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PlexControl: Save metadata
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A few general tips on using the OmniPlex hardware and lab setup

OMNIPLEX HARDWARE
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HARDWARE

Grounding
©
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* Ensure any secondary systems are grounded
before connecting them to the subject
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Use off-the-shelf cabling

 Standard D-sub connectors and cables are
widely available — use them!
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HARDWARE

Make adapter boards, not cables

* Printed circuit boards are small, cheap,
verifiable and reliable
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HARDWARE

Protect your headstages
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Our setup for recording from multi-electrode arrays with OmniPlex

REHAB NEURAL ENGINEERING LAB

=
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50,000 foot overview of our lab

* Focus on the dorsal
and ventral roots of
Dorsal Root the spinal cord

e Researching the
science of the sensory
and motor systems

e s0o® ENGiNeering interfaces
for neural prosthetics

=
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RN

Neural Arrays

* Two 32-channel
Microprobes Floating

Micro-electrode
Arrays (FMAs)
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RN

Nerve Cuff

* 5-pole Ardiem spiral
nerve cuff records
whole-nerve ENG at
two points
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Electromyography (EMG)

e 8-10 Bi-polar
intramuscular

electrodes measure
muscle activity

Spinal cord

Dorsal Root - Sensory signals only

ripheral Nerve - Mixed motor and sensory signals
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RN

80 signals, 3 headstages, 2 preamps

64x Neural > DigiAmp

10x EMG E!e’“l’”

7% ENG > bipolar
preamp
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Backpack connector

4/30/2013



RN

Backpack connector

* Routes up to 130 signals
and securely connects
up to 4 headstages

e Jumpers for a variety of

grounding and
referencing
configurations
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Example treadmill session
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RN

- * Record well-
isolated action
potentials in the
ventral root

- * Follow the signal
propagation along
the axon

3.15ms

-30 B
% (; - 1‘0 15
milliseconds
4/30/2013 — 330f34
k El IAQEUR/\L ENGINEERING @AB



BTy

IEHAB NEURAL ENGINEERING IAB /
http://rnelab.com -—

Doug Weber

Tim Bruns
Lee Fisher
Rebecca Parker

Tyler Simpson
Erin Garia

Rob Gaunt

Jim Hokanson
Chris Ayers
Shubham Debnath

)]0\ :121)) DARPA Reliable Peripheral Interfaces project



