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In [1]:
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In [2]:

�Import data from Excel file
df = pd.read_excel('8_eeg_run_incision8s.xlsx')
x_eeg = df[['eeg']].values.reshape(-1,)

In [3]:

�Check the type of the captured data
type(df), type(x_eeg) �������������������������������������������

Out[3]:

(pandas.core.frame.DataFrame, numpy.ndarray)

In [4]:

�Number of data acquired
len(x_eeg) �The number of data

Out[4]:

1024

In [5]:

�����������������
imf = emd.sift.mask_sift(x_eeg, max_imfs=11) 
�Decomposition into　���������������������������

In [6]:

emd.plotting.plot_imfs(imf[:1024, :], cmap=����, scale_y=����)



2023/01/21 15:52 EMD_Pt8_incision8s

localhost:8888/nbconvert/html/EMD_Pt8_incision_for paper/EMD_Pt8_incision8s.ipynb?download=false 2/5

In [7]:

plt.plot(x_eeg)

In [8]:

max_locs, max_mag = emd.sift.find_extrema(x_eeg)
min_locs, min_mag = emd.sift.find_extrema(x_eeg, ret_min=True)

plt.figure(figsize=(12, 3))
plt.plot(x_eeg, 'k')
plt.plot(max_locs, max_mag, 'or')
plt.plot(min_locs, min_mag, 'ob')
plt.legend(['Signal', 'Maxima', 'Minima'])

In [9]:

config = emd.sift.get_config('sift')

Out[7]:

[<matplotlib.lines.Line2D at 0x7fc10210cac0>]

Out[8]:

<matplotlib.legend.Legend at 0x7fc10212acd0>
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In [10]:

env_opts = config['envelope_opts']

upper_env = emd.utils.interp_envelope(x_eeg, mode='upper', **env_opts)
lower_env = emd.utils.interp_envelope(x_eeg, mode='lower', **env_opts)
avg_env = (upper_env+lower_env) / 2

plt.figure(figsize=(12, 5))
plt.subplot(111)
plt.plot(x_eeg, 'k')
plt.plot(upper_env, 'orangered')
plt.plot(lower_env, 'royalblue')
plt.plot(avg_env, 'green')
plt.ylim(-70, 70)
plt.legend(['EEG signal', 'Upper envelope', 'Lower envelope', 'average'])

plt.savefig("envelope.jpg", format="jpg", dpi=300)
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In [13]:

#Extract the options for get_next_imf
imf_opts = config['imf_opts']

imf1, continue_sift = emd.sift.get_next_imf(x_eeg[:, None], **imf_opts)
imf2, continue_sift = emd.sift.get_next_imf(x_eeg[:, None]-imf1,      **imf_opts)
imf3, continue_sift = emd.sift.get_next_imf(x_eeg[:, None]-imf1-imf2, **imf_opts)
imf4, continue_sift = emd.sift.get_next_imf(x_eeg[:, None]-imf1-imf2-imf3, **imf_opts)
imf5, continue_sift = emd.sift.get_next_imf(x_eeg[:, None]-imf1-imf2-imf3-imf4, **imf_opts)

plt.figure(figsize=(12, 12))
plt.subplot(711)
plt.plot(x_eeg, 'k', color='blue')
plt.ylim(-70, 70)
plt.title('EEG', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.subplot(712)
plt.plot(imf1, 'k', color='lightseagreen')
plt.ylim(-30, 30)
plt.title('IMF1', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.subplot(713)
plt.plot(imf2, 'k', color='lightseagreen')
plt.ylim(-30, 30)
plt.title('IMF2', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.subplot(714)
plt.plot(imf3, 'k', color='lightseagreen')
plt.ylim(-30, 30)
plt.title('IMF3', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.subplot(715)
plt.plot(imf4, 'k', color='lightseagreen')
plt.ylim(-30, 30)
plt.title('IMF4', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.subplot(716)
plt.plot(imf5, 'k', color='lightseagreen')
plt.ylim(-30, 30)
plt.title('IMF5', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.subplot(717)
plt.plot(x_eeg[:, None]-imf1-imf2-imf3-imf4-imf5, 'k', color='lightseagreen')
plt.ylim(-30, 30)
plt.title('Residual', x=-0.1,y=0.4, fontname='Arial', fontsize='18')

plt.savefig("emd.jpg", format="jpg", dpi=300)
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In [ ]:




