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@ Advanced Data Analysis
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# File path

file_path =

# Generate dummy data
= for 1 in range( 1]

sensor_values = [ + * math.sin(Z * math.pi * t) for t in time_values]

time_values = [i

with open{file_path, , newline=""'} as cswfile:
writer = csv.writer(csvfile)
writer.writerow([ . 1)
for t, value in zip(time_wvalues, sensor_wvalues):

writer.writerow([t, wvalus])

file_path

..'==E_

*fmnt/data/sensor_data.csv"'
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numpy as np 0a— |~ T-g—

import pandas as pd
scipy.signal import find_peaks

. WAVHBIZEIEL £ 95, IREOMEA6005 EDEICH LT
df = pd.read_csv(file_path) to‘— 7@5:} %E L < ?TL\ to_ 7 %E L < mﬂjf‘g TL‘% : t

window_size = # Define the window size for moving average
df[ 1 = df[

2k, 4 LPythonDMMABEL SNEBWATTOT, &

peaks, _ = find_peaks(df[

| 7‘-@ INTULWARWAIZPython oA THEESI NS H . =IE.
pemk tines = 4t AocTponkell 1one (1 vaTuss ﬂ\@ﬁg AN D [£EBERZERDBFOZED-HD7RT T
peak_values = df.iloc[peaks][ .values \ / 7‘ AI%D #& B jJ U # 2 7 .L\ Python E EE®E$75\

e ERRDATHETINIYXLET- | ZRTHTLESTYL,

1 . poak values | Rz, #ohi: [E—2&H] PEFCVLTWLELE I D%
;;_peaks.to_csv(peak_data_path_. index=False ll..\a) T- &5 (i I:Ilb\-g- 6 T- &5 (i 1’FER é 'd-f- . %?EZI‘\ L i '5_

peak_data_path

' fmntfdata/peaks_data.csv’
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matplotlib.pyplot plt

plt.figure(figsize=(14, 7))
plt.plot(dfl 1, df[ v 1, label=
plt.plot(d£[ 1, df[ ], label=

plt.scatter(peak_times, peak_values, color= , marker=

plt.xlabel( )
plt.ylabel( )
plt.legend()

plt.title(

plt.grid( )
plt.tight_layout()
plt.show()
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In []j

import numpy as np
import pandas as pd
from scipy.signal import find peaks

¥ load the data
#df = pd read csv(fife path}

df = pd.read csv(“sensor_data.csv’)

¥ Apply a moving average for smoothineg
window size = b # Define the window size for moving average
df["Smoothed VYalue”] = df["Sensor Yalue”].rolling(window=window_size).mean().fillna(method="bfill")

¥ Detect peaks
peaks, = find peaks(df[ Smoothed Yalue”].values, height=600)

# Extract peak positfions and values
peak_times = df.iloc[peaks]["Time (s)"].values
peak_values = df.iloc[peaks][ Smoothed Yalue”].values

¥ Save fo CSV
peak_data_path = "peaks_data.csv”
df peaks = pd.DataFrame({
"Peak Time (s)”: peak_times,
. "Peak Value”: peak_values
df peaks.to _csv(peak data path, index=False)

peak_data_path

"peaks_data.csv’
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In [3]:

Jut[3]:

KEDT— 22 ChatGPTZ B S 7 ICHERT

mport rurpy as re H 5 —EPythona— FIcR
;Tzzr;cipss(.jgisg:agl pidmpor’t find_peaks 'CEWIE%GOOLXJ:?T 65301'1_':
ERELEBLELE

¥ Load the data
.rl-‘}}'.-* = pd read csv(7ile a;#*'*‘

= Sensor t " ~
df = pd.read csv( sensor_data.csv’) %E‘it%(L‘(?L;')ﬁ‘?
& Aoply a moving averace for smoothing
window size = 5 ¥ Define the window size for moving average
df[“Smoothed Yalue”] = df["Sensor Yalue”].rolling(window=window size).m

().fillna(method="bfill")

RR=VICTRHRRZRTH X
L5,

¥ Detect peaks
peaks, _ = find_peaks(df["Smoothed_Value”].values, heightf530)

¥ Fxtract peak positions and values
peak_t|mes = df.i Ioc[peaks]["Tinve (s)”]).values
peak_values = df.iloc[peaks][ Smoothed Value”].values

¥ Save to OSV
peak_data_path = "peaks_data.csv”
df peaks = pd.DataFrame({
“"Peak Time (s)”: peak_times,
“Peak Value”: peak_values
D
df peaks.to_csv(peak data_path, index=False)

peak _data_path

'peaks_data.csv’
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A oo—  EFESPEMNELTIZE—2ICETRREDEL Z OBMOENRTT,

1 |Peak Time (s) Peak Value
0.6 563.2

Ly Ma

-~ — = RN —

4 e aE HIRERIEOEE Z OBEORRBIC W THARED > O TESICRERE S
5 2.75 568 % < tﬁ‘Hj;Ei Lf:.o
6 3.44 569.4

7 4.12 572.8

8 1.81 573

9 5.49 574.2

10 6.17 572.2

11 6.82 580.8

12 7.45 598.6

13 8.1 617.2

14 8.77 647.2

15 9.49 669

16 10.25 658.8

17 10.99 619.8

18 11.7 578.8

19 12.45 559.4

20 13.21 544

21 13.97 539

22 14.73 539.2

23 15.43 544.2

24 16.11 552.4

25 16.8 568

26 17.5 582
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