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[ Abstract] The brain is composed of hundreds of millions of neurons. When the brain is active, the connections between neurons
depend on the synchronous post synaptic potentials. The macroscopic phenomenon formed by the aggregation of these potentials is
the brain wave. EEG is spontaneous and rhythmic activity of neurons and can reflect the state of human brain, such as awake and
sleep. Modern research has confirmed that brain waves can be divided into four bands: & wave (0.5 ~4 Hz), 6 wave (4 ~8 Hz),
a wave (8 ~13 Hz), B wave (13 ~30 Hz), which are closely related to the active state of the brain. Based on this feature, the
activity of human brain and sleep status through brain wave could be judged. It is difficult for beginners to observe the change trend
of EEG frequency intuitively. Therefore, periodogram, single taper spectral and multitaper spectral are usually used for EEG
analysis, which can judge and analyze the change trend of brain wave frequency and the changes of various wave bands. The
multitaper spectral has the advantages of low deviation and low variance. Since the EEG is easily disturbed by some external factors
in the test process, the artifact noise could be eliminated from the original data as much as possible. This paper also summarizes the
common artifacts in the EEG and some filtering pretreatment methods.
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Fig. 1 Multitaper spectral analysis reduces bias and variance in spectral estimation
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