Patterns of Motor Cortical Activity Described by the First Latent
Dimension Predict Presence of an Object
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RESULTS

Temporal Profile of Neural Trajectory
Separation:

The greatest separation between neural trajectories by
condition occurred at 460 ms (SD = 80 ms)

Table 1. The participant showed
a marked decrease in success on
object trials vs. no-object trials.

e Past work has shown difficulties

interacting with objects using a BCI. Condition-Dependent Modulation of Neural
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Prediction of Task Condition from Latent
Neural Activity:

Task condition can be predicted from latent neural activity
using Kmeans algorithm with up to 96% accuracy

cortex in a 28-year-old male with tetraplegia.
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CONCLUSIONS

are shown below each.

Task:

1. Reach arm to a specified location

Position in Neural Manifold (a.u.)

-2 0 2 2 0 2 -2 0 2 2 0 2

2. Grasp object there or close fingers S .
Time (s) Time (s)

Analysis:

Figure 1. Average single dimensional neural trajectories in the first several latent
dimensions * SD. t=0 ms indicates the start of the grasp phase. Test Session 1 not
shown. For test sessions 2 — 5, there was a significant time*condition interaction in

* There is clear separation of object and no-object conditions in

the first latent dimension, suggesting that it functions as an
object detector.

* Neural spike counts binned into 40 ms time bins the first latent dimension (p < 0.0001 for all).
* Trials aligned to start of grasp phase
e Unsuccessful trials excluded

Audio cue to move t=0ms End of trial

* Factor analysis on
hand to target position Audio cue to grasp

binned spike data 2 sec : | I
before to 2 sec after Tl 2 e e

start of grasp phase " | |
 First 10 factors identified

* The greatest separation between conditions occurs around 460
ms after the cue to grasp, most likely the time at which the
participant actually performed the grasp.

Task condition can be predicted by latent neural activity.

Analysis window

ACKNOWLEDGEMENTS

This material is based upon work supported by the Defense Advanced Research Projects Agency
(DARPA) and Space and Naval Warfare Systems Center Pacific (SSC Pacific) under Contract No. N66001-
16-C-4051 and the Revolutionizing Prosthetics program (contract number N66001-10-C-4056). Any
opinions, findings and conclusions or recommendations expressed in this material are those of the
authors and do not necessarily reflect the views of DARPA or SSC Pacific. Funding was also provided by
the Undergraduate Program in Neural Computation at Carnegie Mellon University and the University of
Pittsburgh. A special thanks also to Jeff Weiss, Tyler Simpson, and Sharlene Flesher for their help.

REFERENCES

Collinger JL, Wodlinger B, Downey JE, Wang W, Tyler-Kabara EC, Weber DJ, et al. High-performance
neuroprosthetic control by an individual with tetraplegia. Lancet; 381(9866): 557-64. PMID: 23253623.



