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LAMPIRAN

import pandas as pd

import numpy as np

import json

import seaborn as sns

import matplotlib.pyplot as plt

#Buat json file dapat dibaca oleh manusia
import pprint

#load Data JSON Maintenance
with open ("./DATA SENSOR - NEW.json") as f:
data = json.load(f)

#Bentuk Dataframe yang dibutuhkan
df = pd.DataFrame(data)

df.rename(columns={

"Vacuum_Pressure_kPa': 'Vacuum.Pressure’,
"Air_Pressure_bar': "Air.Pressure’,
"Vibration_g': 'Vibration’,
‘Temperatur_Heater_C': 'Temperatur.Heater’',
‘Temperatur_Proses_C': 'Temperatur.Proses’,
"Rate’: "Rate’,

'Kondisi_Mesin': 'Kondisi.Mesin

}, inplace=True)

# Konversi tipe data tanggal dan waktu
df['Tanggal'] = pd.to_datetime(df[ ' Tanggal'], errors="coerce’)
df[ 'Waktu'] = pd.to_datetime(df[ Waktu'], format="%H:%ZM", errors="coerce’).dt.time

# Hapus baris dengan nilai kosong
df.dropna(inplace=True)

# Ambil 1288 baris secara acak jika data Lebih banyak
if len(df) > 120@:
df = df.sample(n=1288, random_state=42)

expected_columns = ['UID', ‘Tanggal®, 'Waktu®', 'Vacuum.Pressure', 'Air.Pressure’, 'Vibration', 'Temperatur.Heater',
‘Temperatur.Proses’, 'Rate’, 'Kondisi.Mesin']
df = df[expected_columns]

print(df.head(25))

Lampiran 1 Proses Cleaning Data

import pandas as pd

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.metrics import confusion_matrix, accuracy score, classification_report
from sklearn.svm import SVC

from sklearn.preprocessing import StandardScaler

from sklearn.model selection import train_test split

Lampiran 2 Import Library Support Vector Machine

import pandas as pd

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.metrics import confusion_matrix, accuracy score, classification report
from sklearn.ensemble import RandomForestClassifier

from sklearn.preprocessing import StandardScaler
from sklearn.model selection import train_test split

Lampiran 3 Import Library Random Forest
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import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.model selection import train_test split, GridSearchcv, RandomizedSearchcv, KFold
from sklearn.preprocessing import LabelEncoder, StandardScaler

from sklearn.metrics import confusion matrix, accuracy score, classification report

from sklearn.ensemble import RandomForestClassifier

import xgboost as XGBClassifier

Lampiran 4 Import Library XGBoost

# Identifikasi nilai NA per kolom
print({”\nJumlah nilai NA per kolom:")
print{df.isna().sum(}}

# Tampilkan baris yang mengandung NA (jika ada)
na_rows = df[df.isna().any(axis=1)]
print(”\nBaris dengan nilai NA&:™)
print{na_rows)

Lampiran 5 Identifikasi Data NA

from imblearn.under sampling import RandomUnderSampler
from collections import Counter
import pandas as pd

# Misalnya x dan y sudah ada, dan x adalah DataFrame
print("Distribusi sebelum undersampling:", Counter(y)})

# Buat objek undersampler
undersample = RandomUnderSampler(random_state=42)

# Lakukan undersampling
¥_under, y under = undersample.fit resample(x, y)

print{"Distribusi setelah undersampling:", Counter(y_under))
# Gabungkan kembali ke DataFrame
resampled data = pd.concat(]
pd.DataFrame(x under, columns=x.columns), # pastikan x masih DataFrame

pd.DataFrame(y_under, columns=["Kondisi.Mesin"])
], axis=1)

# Simpan ke file C5V
resampled data.to csv("data undersample skripsi.csv", index=False)

Lampiran 6 Proses Undersample Data
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scaler = StandardScaler()
scaler.fit(x)
% = scaler.transform(x)

¥_train, x_test, y_train, y_test = train_test_split(x, y, test_size=08.3, random_state=42)

clf = sVC(kernel="linear")
clf.fit(x_train, y_train)

y_pred = clf.predict(x_test)
CLF_acc = accuracy_score(y pred, y_test)

print(classification_report(y_test, y_pred})
print(“Akurasi SVM : {:.2f}%".format{CLF_acc * 188))

Lampiran 7 Pembuatan Model Support Vector Machines

scaler = StandardScaler()
scaler.fit(x)
x = scaler.transform(x)

¥_train, x_test, y train, y test = train_test split(x, y, test size=8.3, random_state=42)

rlf = RandomForestClassifier()
rlf.fit(x_train, y_train)

y_pred = rlf.predict(x_test)
RLF_acc = accuracy score(y_pred, y test)

print(classification_report(y_test, y_pred})
print("akurasi Random Forest : {:.2f}%".format(RLF_acc * 188))

Lampiran 8 Pembuatan Model Random Forest

x_train, x_test, y_train, y test = train_test split(x, y, test_size=08.3, random_state=42)
x_train, x_val, y_train, y_val = train_test_split(x_train, y_train, test_size-8.3, random_stat

label _encoder = LabelEncoder()

y_train= label encoder.fit_transform(y_train)
y_wal= label_encoder.transform(y_val)

y_test= label encoder.transform(y_test)

scaler = StandardScaler()

x_train = scaler.fit_transform(x_train)
¥ wval = scaler.transform(x_val)

x_test = scaler.transform(x_test)

from xgboost import XGBClassifier
xgb_model = XGBClassifier(random_state=42)

xgb_model.fit(x_train, y_train)
y_pred = xgb model.predict(x wal)

from sklearn.metrics import accuracy score
test accuracy = accuracy_score(y val, y_pred)

print(“Akurasi XGBoost : {:.2f}%".format(test_accuracy * 188))

print({"\nClassification Report:\n", classification report(y val, y pred)}

Lampiran 9 Pembuatan Model XGBoost
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# Import Library yang dibutuhkan

import pandas as pd

from sklearn.ensemble import RandomForestClassifier
from sklearn.model selection import train_test split
from sklearn.preprocessing import StandardScaler
import matplotlib.pyplot as plt

import seaborn as sns

# Pisahkan fitur (X) dan target (y)
X = df.drop('Kondisi Mesin', axis=1) # Variabel independen
y = df['Kondisi_Mesin'] # Variabel dependen

# Skala fitur agar performa model optimal
scaler = StandardScaler()
¥ _scaled = scaler.fit transform(X)

# Split data ke dalam data Llatih dan data uji
¥ _train, X _test, y train, y test = train_test split(X scaled, y, test _size=8.2, random_state=42)

# Buat dan Latih model Random Forest
model = RandomForestClassifier(random_state=42)
model.fit(X_train, y_train)

# Ambil nilai feature importance

importances = model.feature importances_

feature_names = X.columns

feature_importance_df = pd.DataFrame({’'Feature’: feature names, 'Importance': importances})
feature_importance_df = feature_importance_df.sort_values(by="Importance', ascending=False)

# Tampilkan tabel
print{feature_importance_df)

# Plot feature importance

plt.figure(figsize=(18,6))

sns.barplot(x="Importance’, y="Feature', data=feature_importance df, palette='wiridis')
plt.title('Feature Importance - Random Forest')

plt.xlabel( ' Tingkat Kepentingan')

plt.ylabel( 'Fitur")

plt.tight layout()

plt.show()

Lampiran 10 Feature Importance Random Forest
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