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Electroencephalogram spectral entropy characteristics of multiple brain regions' collaboration
during operation initiate process
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Abstract: To explore the collaboration characteristics of different brain regions during operation initiate process. Based on the
frequency domain sequence of electroencephalogram (EEG) signals, informational entropy theory was applied to establish the
dynamic spectrum entropy to describe EEG signals under different conditions in the vigilance process. The spectrum entropy of
EEG signals in the vigilance process was calculated. The calculated results found that the initiate process had the minimum
spectral entropy, with obvious theta rhythm characteristics, and that different brain regions played different roles in the operation
initiate, which caused the spectral entropy was associated with the complexity of operation. The spectral entropy of left brain
regions or right brain regions was smaller than that of the other side, which was caused by contralateral hand- clenching; the
spectral entropy of the frontal region was small because the frontal region just participated in the initiate of clenching; the large
spectral entropy of occipital region was related to multiple tasks in the vigilance process. Generally, spectral entropy
characterizes the activities of different brain regions, providing a way for the further study on brain regions' collaboration.
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spectral entropy (SE)
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Tab.1 Comparison of energy of different rhythms in three states

State S 0 al p1 B2
Vigilance 0.3566 0.0436 0.0084 0.0174 0.0180
Initiate 0.2499 0.0466 0.0014 0.0059 0.0040
Operation 0.3700 0.0417 0.0077 0.0111 0.0085
2 FER A
Tab.2 SE of different brain regions
Region Forehead Frontal area Lateral frontal Central
Electrode Fpl Fp2 F3 F4 Fz F8 C3 C4 Cz
Min SE 0.7858 0.7926 0.8489 0.8883 0.9076 0.8254 0.8627 0.9201 0.9855 1.0028
Average SE 1.1064 1.0570 1.2224 1.2699 1.3012 1.2577 1.1533 1.3575 1.3688 1.3429
@R2
Continue to Tab.2
Region Temporal After temporal Parietal Occipital
Electrode T3 T4 T5 T6 P3 P4 Pz o1 02
Min SE 0.9083 1.1402 0.9408 1.0522 1.0332 1.1120 1.0618 1.1216 1.1777
Average SE 1.4256 1.7461 1.4028 1.4416 1.3628 1.3746 1.3413 1.4130 1.4240
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Tab.3 Comparison of energy of rhythms in parietal region (p3 to p4)

Region ) 0 02 Bl B2
p3(Left) 0.3035 0.0229 0.0035 0.0160 0.0162 0.0060
P4(Right) 0.3562 0.0206 0.0051 0.0181 0.0169 0.0065
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Fig.3 Comparison of rhythms of minimum SE in parietal
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