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This study tried to clarify neural mechanisms to correct motor errors
depending on inaccuracy of motor command and/or redundancy of our bodily system, by measuring
corticomuscular coherence between electroencephalogram signals over the motor cortex and
electromyogram signals from activated muscle. In Research 1, participants performed intermittent
contraction task by repeating ballistic force development and static force retainment. As a result,
the greater the initial force exceedance, the stronger the CMC. In Research 2, we constructed the
experimental environment to disguise participants as exceeding or falling their muscle force. As a
result, CMC was greater when they need to correct their muscle force downwardly. There results
suggest that the motor cortex and muscle enhance their synchronization when we need to correct
greater motor error by weakening our muscle force.



e.g. Kawato & Gomi, Biol Cybern 1992; Scott, Nat Rev
Neurosci 2004; Shadmehr et al., Ann Rev Neurosci 2010

B) N TORE-HiY AT LAOBEE R IITHHG TE 5 Tk

Ushiyama et al., J Appl Physiol 2010; Ushiyama et al.,
J Appl Physiol 2011; Ushiyama et al., J Neurophysiol 2011; Ushiyama et al., J Appl Physiol
2012) THWTE 2 MEHEN 2t —L R 2 f A~v—h—& L, IREEHFKIE] O



B3R FER pal
N i N
KERE &t BE
HERRRR 7L7 7EBH=1—0Y e 5
A A t+—— A Y\:}; g \\ F g
t+—— o ~
Ly avi
BE L ESHOMIERD —
BRE (V¥vrYTL—>av) BE? o —
AYvvE#H=—a1—0Av
> 3t
—
IR (Rh%SE)
R 4_
EFRE
N
#E (B)
IS5—1E% )

1 BRHERIE—L Y XcEDLIHEY T L

e.g., Pohja& Salenius, Neuroreport 2003; Riddle & Baker, J Physiol 2005; Witham et al., J Physiol

2011
1
0.5
Ballistic-and-Hold 1
Ramp-and-Hold
Ballistic-and-Hold 5 Btz 10
20
10% 15%

70 10% 15%



1 1
70
0.361

Ushiyama et al., J Appl Physiol 2013

p=0.017
10% 15% p <0.01
10%
Harris & Wolpert, Nature 1998
2 2

10 7

15%

10%

p<0.01

Signal-dependent-Noise



3 2019 6 2
NEUR02019
2019

12 Motor Control 2018 8

Toriyama H, Ushiyama J. EEG Sensorimotor rhythm is associated with the subjective vividness of
kinesthetic motor imagery across healthy individuals. The 41st Annual Meeting of the Japan
Neuroscience Society, July 2018 (Kyoto / JAPAN).

21
2018 1

http://hmn.sfc_keio.ac. jp

o
@

UENO, yoshiki



TORIYAMA, hisato

SUZUKI, rina



