HOUSTON

Introduction

We Investigated whether local field potentials
(LFPs) and single units (SU) In the primary
motor cortex (M1) are modulated by reward
expectation while nonhuman primates performed
center-out reaching tasks either using their right
arm (manual task) or while passively observing a
moving feedback cursor (observational task).

Method

V Center-Out Reaching Tasks
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Fig 1. Schematic of the (a) manual task and (b)
observational task [1].
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V Phase-Amplitude Coupling (PAC)

« Low frequency phase modulates high
frequency power.

« The amplitude of the fast frequency
oscillation is phase-locked to a specific phase
of the slow frequency oscillation.

 Modulation index (Ml) based on a normalized
entropy measure.

 (Canolty et al.,, Science 2006; Tort et al.,
PNAS 2008)
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V Spike-Field Coherence (SFC)

 Phase synchronization between spikes and
LFPs. (Fries et al., Science 2001)

Cg =abs (Sg /sqQrt (Sg* S, ))

Cg, . spike-field coherence, Sg, : cross-spectrum between spikes
and LFPs, Sq: spectrum of spikes, S, : spectrum of LFPs

Results

V Event-Related Changes in LFP Activity
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Fig 2. Event-related time-frequency plot examples from
each of the two tasks for monkey A contralateral M1 and
monkey Z ipsilateral M1.

V Phase-to-Amplitude Comodulograms

(a) Monkey A Contralateral M1
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Fig 4. Comodulograms showing the modulation index for
rewarding (left column) and nonrewarding trials (right
column) across manual (upper row) and observational
task (lower row) for contralateral (a) and ipsilateral (b) M1
cortices. Phase-to-amplitude correlation is significantly
enhanced on nonrewarding trials.
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V SFC Plots
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Fig 5. SFC plots for sample units during rewarding (red)
and nonrewarding (blue) trials across manual and
observational tasks for bilateral M1 cortices.

Theta Alpha Beta Gamma
R NR R NR R NR R NR

Monkey A 5.880 | 94.12% | 1.21% | 98.79% | 2.36% | 97.64% | 0.00% |100.00%

(Manual Task)

Monkey A 30.69% | 69.31% | 14.42% | 85.58% | 40.86% | 59.14% | 43.02% | 56.98%
(Observational Task)

Monkey Z 10.84% | 89.16% | 6.74% | 93.26% | 658% | 93.42% | 0.00% |100.00%

(Manual Task)

Monkey Z 16.95% | 83.05% | 19.35% | 80.65% | 11.86% | 88.14% | 0.00% |100.00%
(Observational Task)

Table 1. Population (in percent) of significantly different
units for SFC between rewarding (R) nonrewarding (NR)
trials. (p < .05)

Conclusions

 Reward expectation influenced the strength
of PAC and SFC in M1.

* Higher phase-to-amplitude comodulations
and SFC for nonrewarding trials were
observed during both manual and
observational tasks.

« PAC and SFC analyses can be used for
higher classification rates to distinguish
between rewarding and nonrewarding trials
for an autonomous BMI.
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