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(time-frequency spectral power):

TF = SP(f,t) =l w(f,0) [, 3)
Horr, w(f,0) I X AKQ).
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F S e fbf [ 7 P b B Y B AR R IZ B X (C3, C4)
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MLZ B AE % 5256 () ERD/ERS &ALZE 3. Horh s fn
210353 43 7127~k ERD A1 ERS.
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S EELE T (4 s)EF, XU o T B 45 32 T K 52 1) 3 28,
HE B ERS G (L3 57).
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P B G = LR BRS(X [RIFF5 A 1E). ke B A
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K ELYO G, BB 0 S 2 . DA I P i b
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ERD X ] & & 1%, (HAME T 5328 3 A Rk 47 X b,
[FERETHE O B WS AR B ) F bR R R TER 1 .
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F1 ET ERDI B EAFIRFIEFHR
iz B W 5% BEH AR
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Cortical Rhythmic Activity and Neurophysiology Mechanism
during Movement Observation and Motor Imagery

XIE Ping"?, WU XiaoGuang', NIU XiaoChen', CHEN XiaoLing', GUO ZiHui' & DU YiHao’

1 Key Lab of Measurement Technology and Instrumentation of Hebei Province, College of Electrical Engineering, Yanshan University,
Qinhuangdao 066004, China;
2 Key Laboratory of Control Engineering of Hebei Province, Biological Information Research Center, College of Electrical Engineering, Yanshan
University, Qinhuangdao 066004, China

Previous studies proved that movement/action observation and motor imagery are benefit for relearning of movement
function after stroke and considered as a method for exploring the neurophysiology mechanism. To analyze and
compare the features of activated cortical neurons between movement observation and motor imagery, 10 healthy
subjects whose EEG signals were recorded during hand grasp movement observation and motor imagery were
recruited. Gabor filter was introduced to analyze time-frequency spectrum power for EEG recorded at somatosensory
and visual cortex, then time-frequency quantification of ERD/ERS was performed based on Gabor filter. At last,
ERD index was built to distinguish between left hand and right hand and compare movement observation with motor
imagery quantitatively. The results showed that movement observation also could activate somatosensory cortex,
which issimilar to motor imagery, , and contralateral dominant ERD in o and B range was found during motor
imagery. In addition, classification accuracy of motor imagery based on ERDI was greater than it of movement
observation. Moreover, movement observation was associated with activation of visual cortex where o significant
suppression was found. The present study provide neurophysiology basis and realization approach of movement
observation and motor imagery for application in clinical rehabilitation and BCI system.

motor imagery, movement observation, ERD/ERS, Gabor filter, neurophysiology
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