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Magnetic Field Components vs Time
—— X Component
60000 —— Y Component
—— Z Component
%—20000— .I_LLj_L_ |
19500 20000 20500 e (Semndzsl)ooo 21500 +1.2721060;1ea
U (V) 0.0 0.2 0.4 0.6 0.8 1.0
B, (nT) | -10081.69 | 378.92 | 10897.64 | 21306.32 | 31838.09 | 42301.15
B, (nT) | -4210.15 130.79 4630.99 | 9022.11 | 13330.84 | 17475.14
B, (nT) | 31303.72 | 29827.99 | 27392.20 | 25779.00 | 24209.24 | 22076.30
U (V) -0.2 -0.4 -0.6 0.8 -1.0
B, (nT) | -20541.90 | -31091.78 | -41510.11 | -51946.09 | -62317.38
B, (nT) | -8098.81 | -12318.03 | -16573.23 | -20852.24 | -25195.11
B, (nT) | 32654.11 | 34678.25 | 36452.46 | 38377.38 | 40181.37
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import pandas as pd

import numpy as np

file_path = '240527142015.A119'

data = pd.read_csv(file_path, delim_whitespace=True, header=None, error_bad_line

time = datal0]

datal[4]
datal5]

X_component

y_component
z_component = datal6]
start_time = 20000 + 1.7168e9
end time = 21100 + 1.7168e9

mask = (time >= start _time) & (time <= end time)
time filtered = time[mask]

x_filtered = x_component [mask]

y_filtered = y_component [mask]
z_filtered = z_component [mask]
steps = []

current_step_start = 0

step_duration = 30 # seconds

i=1
while i < len(time filtered):
while i < len(time_filtered) and np.abs(x_filtered.iloc[i] - x_filtered.iloc

i+=1

if time_filtered.iloc[i-1] - time_filtered.iloc[current_step_start] > step_d

avg_x = x_filtered[current_step_start:i] .mean()



avg y = y_filtered[current_step_start:i] .mean()

avg z = z_filtered[current_step_start:i] .mean()

steps.append((time _filtered.iloc[current_step_start], time filtered.iloc
current_step_start = 1

steps_df = pd.DataFrame(steps, columns=['Start Time', 'End Time', 'X Component',

print (steps_df)
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+-|B| vs U

60000 + @ Data points

—— Fit line: slope=57224.75, intercept=169.41
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import numpy as np
import matplotlib.pyplot as plt

from scipy.stats import linregress

U = np.array([0.0, 0.2, 0.4, 0.6, 0.8, 1.0, -0.2, -0.4, -0.6, -0.8, -1.0])

Bx = np.array([-10081.69, 378.92, 10897.64, 21306.32, 31838.09, 42301.15, -20541
By = np.array([-4210.15, 130.79, 4630.99, 9022.11, 13330.84, 17475.14, -8098.81,
Bz = np.array([31303.72, 29827.99, 27392.20, 25779.00, 24209.24, 22076.30, 32654

Bx_corrected = Bx[1:] - Bx[0]
By[1:] - Byl[0]
Bz[1:] - Bz[0]

B_magnitude = np.sqrt(Bx_corrected**2 + By_corrected**2 + Bz_corrected**2)*np.si

By_corrected

Bz _corrected

U_nonzero = U[1:]

slope, intercept, r_value, p_value, std_err = linregress(U_nonzero, B_magnitude)

plt.figure(figsize=(10, 6))

plt.scatter (U_nonzero, B_magnitude, label='Data points', color='blue')
plt.plot(U_nonzero, slope*U_nonzero + intercept, label=f'Fit line: slope={slope:
plt.xlabel('U (V) ')

plt.ylabel('+-|B| (nT)')

plt.title('+-|B| vs U')

plt.legend()

plt.grid(True)

plt.show()

print(f'Slope: {slope:.2f}')
print(f'Intercept: {intercept:.2f}"')



print (f'R-squared: {r_value**2:.9f}')

i -

Slope: 57224.75
Intercept: 169.41
R-squared: 0.999996450
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import pandas as pd
file_path = '240527142015.txt'
data = pd.read_csv(file_path, delimiter='\t', header=None, names=['time', 'col2'

datal'time'] = pd.to_datetime(datal['time'], unit='s"')

data.set_index('time', inplace=True)
data_resampled = data.resample('1S') .mean()

data_resampled.reset_index(inplace=True)

data_resampled.to_csv('resampled.txt', sep='\t', index=False, header=False)

6.2 Halr
(o6 9 8l 1 1 R P B 8l 1 1 EA TP AR PR B RN 200
R

import pandas as pd
import numpy as np

file_path = '240527142015.txt'
data = pd.read_csv(file_path, delimiter='\t', header=None, names=['time', 'col2'
datal['time'] = pd.to_datetime(datal['time'], unit='s"')

data.set_index('time', inplace=True)

window_size = 200
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x_rolling = datal['x'].rolling(window=window_size) .mean()
y_rolling = datal'y'].rolling(window=window_size) .mean()
z_rolling = datal'z'] .rolling(window=window_size) .mean()

x_resampled = x_rolling[window_size-1::window_size]

y_resampled = y_rolling[window_size-1::window_size]

z_resampled = z_rolling[window_size-1::window_size]

resampled_data = pd.DataFrame({'time': x_resampled.index, 'x': x_resampled.value

resampled_data.reset_index(drop=True, inplace=True)

resampled_data.to_csv('averaged.txt', sep='\t', index=False, header=False)

6.3 AR

XA 200Hz Bli b T A AR e, B R ek, AT, Y. AR
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Sk AT RN AR e, e df B TR XoF s T3 (i 5 B AT HOR A, 1581
BN XYZ it

import pandas as pd

import numpy as np

from scipy.fft import fft, ifft, fftfreq
file_path = '240527142015.txt"

data = pd.read_csv(file_path, delimiter='\t', header=None, names=['time', 'col2'
x = datal['x'] .values

= datal['y'] .values
z = datal['z'] .values

sampling rate = 200
T = 1 / sampling rate



10

x fft = fft(x)
y_fft = £ft(y)
z fft = fft(z)
N = len(x)

freq = fftfreq(N, T)
cutoff freq = 1 # 1Hz

x_fft[np.abs(freq) > cutoff freq] = 0
y_fft[np.abs(freq) > cutoff_freq] = 0
z_fft[np.abs(freq) > cutoff freq] = 0

x_ifft = ifft(x_fft) .real
y_ifft = ifft(y_fft).real
z_ifft = ifft(z_£fft) .real

x_resampled = x_ifft[::sampling rate]

y_resampled = y_ifft[::sampling_rate]

z_resampled = z_ifft[::sampling rate]

time_resampled = datal['time'].values[::sampling rate]
resampled_data = pd.DataFrame({'time': time_resampled, 'x': x_resampled, 'y': y_

resampled_data.to_csv('fft.txt', sep='\t', index=False, header=False)
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