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Impressive progress of intracortical Brain .
Computer Interfaces DPZ
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Brain activity during reaching [.>
correlates to velocity DPZ
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Motor cortical representations correlate to arm f.>
velocity DPZ
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ReFIT: Recalibrated Feedback
Intention—Trained Kalman filter



Can we use the same methods [_)
on grasping iBCls? DPZ

Reaching: Grasping: also
velocity control velocity control?
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* Grasping circuit activity correlates more to position
* Trajectory based fit strategies work best
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Virtual Reality (VR) delayed grasping task DPZII)
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Collisions in VR environment (Monkey BT)

MuloCo Physics engine (Google DeepMind)



Example units and grasp kinematics
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Neural patterns correlate better to position Dp7"
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Decoders predict positions better than _
velocity offline DPZ
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2D iBCl online grasping task DPZII)
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During BCI control position is decoded _
better than velocity DPZ
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A strategy to train grasping BCls DPZII)
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ReMAP increases accuracy DPZII)
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ReMAP increases performance under collisions
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Maybe grasping is special DPZ’-)

Reaching: Grasping:
Velocity control Position control?
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Addition of a non-linear filter can increase 4
precision DPZ
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ReMAP KF vs. ReMAP KF+NARX

Only Kalman Filter



NARX add*s p[eci*siorj to* ReMAP DPZII)

X X kK% 3 RNN
1r ReMAP

z 0.gl B ReMAP + NARX
>
[ 0.6
5 P
= 8§ 0.4

2

S 0.2}

°

T __ Ok

o W 1 2 3 4 5

< U

=5

ox

Jg’ X * X xk * X

g 1} = e S - = —

[7y]

Q
'cE =§ 0.8r
> =
L %Y o06
[ o=
(@]
= 0.4

O-
1 2 3 4 5

Session number




Conclusion DPZ’-)

IBCls still lack the capacity to do complex
Interactions

Reaching control uses velocity

The grasping circuit represents position more
than velocity

A trajectory preserving strategy increases
performance during iBCl grasping
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