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Abstract

A method is proposed to calculate and analyze electro-encephalogram signal to improve the situation that there is
an urgent need for an effective quantitative indicator to describe brain mental disorders. The method defines a spectral
entropy in terms of the power spectrum division of time series. Then, the entropy is applied to numerical calculation of
electroencephalogram signals of depression patients and normal control group. Meanwhile, the differences are compared
between them. Experimental results show that the power spectral entropy in depression patients is significantly weaker
than the normal healthy people’s in some brain regions. Further analysis proves two facts. One is that the entropy
is positively correlated to brain electrical physiological activity, and the other tells that the entropy can be used as a
parameter to measure brain electrical activity, to characterize brain electrical physiological activities, and to provide the
activity intensity information. This paper determines that the power spectral entropy for electroencephalogram plays an

important role in diagnosis of brain mental disorder.

Keywords: power spectral entropy, electroencephalogram signal, activity, depression

PACS: 87.85.-d, 05.45.-a DOI: 10.7498/aps.63.178701

* Project supported by the National Basic Research Program of China (Grant Nos. 2014CB744605, 2014CB744603), the
International Science and Technology Cooperation Program of China (Grant No. 2013DFA32180), and the National Natural
Science Foundation of China (Grant No. 61272345).

t Corresponding author. E-mail: zhong.ning.wici@gmail.com

178701-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn/CN/abstract/abstract56990.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract56990.shtml
http://dx.doi.org/10.1007/s10867-009-9171-y
http://dx.doi.org/10.1103/PhysRevE.81.031909
http://dx.doi.org/10.1103/PhysRevE.86.056107
http://wulixb.iphy.ac.cn/CN/abstract/abstract58466.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract58466.shtml
http://dx.doi.org/10.1103/PhysRevE.79.011915
http://dx.doi.org/10.1103/PhysRevE.79.011915
http://dx.doi.org/10.1016/j.artmed.2009.03.003
http://dx.doi.org/10.1016/j.artmed.2009.03.003
http://dx.doi.org/10.1103/PhysRevLett.98.094101
http://dx.doi.org/10.1103/PhysRevLett.98.094101
http://dx.doi.org/10.1088/1674-1056/19/11/110307
http://dx.doi.org/10.1088/1674-1056/19/11/110307
http://dx.doi.org/10.1088/1009-1963/15/9/002
http://dx.doi.org/10.7498/aps.63.178701

	1引 言
	2基本原理
	2.1 改进功率谱熵计算方法的定义
	2.2 功率谱熵和信号活跃性之间相关性的仿真分析
	Table 1
	Fig 1
	Fig 2


	3基于时间序列功率谱划分谱熵的抑郁症脑电信号分析
	3.1 实验数据
	3.2 实验方法
	3.3 实验结果及分析
	3.3.1 研究大脑功率谱熵与时间序列功率谱划分参数m的关系
	Fig 3
	3.3.2 研究大脑功率谱熵与数据长度L的关系
	Fig 4
	3.3.3 研究在数据长度L=60000, 功率谱划分数m=65条件下抑郁 症组和正常对照组大脑功率谱熵的静态差异
	Fig 5
	3.3.4 统计分析与假设检验
	Table 2
	Table 3


	4结 论
	References
	Abstract

