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LAMPIRAN
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Lampiran  1. Surat Kesediaan Dosen Pembimbing I 
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Lampiran  2. Surat Kesediaan Dosen Pembimbing II 
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Lampiran  3. Surat Observasi 
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Lampiran  4. Bimbingan Laporan Pembimbing I 
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Lampiran  5. Bimbingan Laporan Pembimbing II 
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Lampiran  6. Dokumentasi 

 



 
 

F-1 
 

Lampiran  7. Source Code Program 

# TRAININGG 

 

import os 

import random 

import joblib 

import numpy as np 

import pandas as pd 

import tensorflow as tf 

import matplotlib.pyplot as plt 

import seaborn as sns 

 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Dense 

from tensorflow.keras.optimizers import Adam 

from tensorflow.keras.callbacks import EarlyStopping 

 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler 

from sklearn.metrics import ( 

    accuracy_score, 

    classification_report, 

    confusion_matrix 

) 

 

from imblearn.over_sampling import SMOTE 

 

# 

========================================================= 

# RANDOM SEED 

# 

========================================================= 

 

np.random.seed(42) 

tf.random.set_seed(42) 

random.seed(42) 

 

# 

========================================================= 

# LOAD DATASET 

# 

=========================================================
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print("========================================") 

print("LOAD DATASET") 

print("========================================") 

 

df_19k = pd.read_csv( 

    'waterquality_labeled.csv' 

) 

 

df_3k = pd.read_csv( 

    'water_quality.csv' 

) 

 

df_macao = pd.read_csv( 

    'Macao_Water_Quality_Dataset_Original_dataset.csv' 

) 

 

print( 

f"19K : {df_19k.shape}" 

) 

 

print( 

f"3K : {df_3k.shape}" 

) 

 

print( 

f"Macao : {df_macao.shape}" 

) 

 

# 

========================================================= 

# RENAME 

# 

========================================================= 

 

df_19k=df_19k.rename( 

    columns={ 

        'Potability':'potability' 

    } 

) 

 

df_macao=df_macao.rename( 

    columns={
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        'pH':'ph', 

        'TDS':'tds', 

        'Turbidity':'turbidity' 

    } 

) 

 

# 

========================================================= 

# AMBIL KOLOM 

# 

========================================================= 

 

df_19k=df_19k[ 

[ 

'ph', 

'tds', 

'turbidity', 

'potability' 

] 

] 

 

df_3k=df_3k[ 

[ 

'ph', 

'tds', 

'turbidity', 

'potability' 

] 

] 

 

# 

========================================================= 

# AUTO LABEL MACAO 

# 

========================================================= 

 

df_macao=df_macao[ 

[ 

'ph', 

'tds', 

'turbidity' 

]
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] 

 

def create_label(row): 

 

    if ( 

 

        6.5<=row['ph']<=8.5 

        and 

        row['tds']<=500 

        and 

        row['turbidity']<=5 

 

    ): 

 

        return 1 

 

    return 0 

 

df_macao['potability']=df_macao.apply( 

 

    create_label, 

    axis=1 

) 

 

# 

========================================================= 

# HAPUS NULL 

# 

========================================================= 

 

df_19k=df_19k.dropna() 

df_3k=df_3k.dropna() 

df_macao=df_macao.dropna() 

 

print("\nClean selesai") 

 

# 

========================================================= 

# GABUNGKAN DATASET DENGAN BATAS MACAO 

# 

=========================================================
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print("\n========================================") 

print(" GABUNGKAN DATASET ") 

print("========================================") 

 

# 

========================================================= 

# HITUNG TOTAL DATA ASLI 

# 

========================================================= 

 

total_real = ( 

 

    len(df_19k) 

    + 

    len(df_3k) 

 

) 

 

print( 

f"\nTotal data asli: {total_real}" 

) 

 

# 

========================================================= 

# MACAO HANYA 30% 

# 

========================================================= 

 

macao_size = int( 

    total_real*0.3 

) 

 

print( 

f"Macao digunakan: {macao_size}" 

) 

 

if len(df_macao)>macao_size: 

 

    df_macao=df_macao.sample( 

 

        n=macao_size,
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        random_state=42 

    ) 

 

# 

========================================================= 

# GABUNG 

# 

========================================================= 

 

df=pd.concat([ 

 

df_19k[ 

[ 

'ph', 

'tds', 

'turbidity', 

'potability' 

] 

], 

 

df_3k[ 

[ 

'ph', 

'tds', 

'turbidity', 

'potability' 

] 

], 

 

df_macao[ 

[ 

'ph', 

'tds', 

'turbidity', 

'potability' 

] 

] 

 

])
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# 

========================================================= 

# SHUFFLE 

# 

========================================================= 

 

df=df.sample( 

 

frac=1, 

 

random_state=42 

 

).reset_index( 

drop=True 

) 

 

print("\nDataset final:") 

print(df.shape) 

 

print("\nDistribusi label:") 

 

print( 

df['potability'].value_counts() 

) 

 

# 

========================================================= 

# FITUR DAN LABEL 

# 

========================================================= 

 

X=df[ 

[ 

'ph', 

'tds', 

'turbidity' 

] 

] 

 

y=df[ 

'potability' 

]
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# 

========================================================= 

# TRAIN TEST SPLIT 

# 

========================================================= 

 

X_train,X_test,y_train,y_test=train_test_split( 

 

X, 

y, 

 

test_size=0.2, 

 

random_state=42, 

 

stratify=y 

) 

 

print( 

f"\nTraining:{len(X_train)}" 

) 

 

print( 

f"Testing:{len(X_test)}" 

) 

 

# 

========================================================= 

# STANDARD SCALER 

# 

========================================================= 

 

scaler=StandardScaler() 

 

X_train_scaled=scaler.fit_transform( 

X_train 

) 

 

X_test_scaled=scaler.transform( 

X_test 

)
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# 

========================================================= 

# SMOTE 

# 

========================================================= 

 

smote=SMOTE( 

random_state=42 

) 

 

X_train_smote,y_train_smote=smote.fit_resample( 

 

X_train_scaled, 

y_train 

) 

 

print("\nSetelah SMOTE:") 

 

print( 

np.bincount( 

y_train_smote 

) 

) 

 

# 

========================================================= 

# BUILD DNN 

# 

========================================================= 

 

model=Sequential([ 

 

Dense( 

16, 

activation='relu', 

input_shape=(3,) 

), 

 

Dense( 

8, 

activation='relu' 

),
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Dense( 

1, 

activation='sigmoid' 

) 

 

]) 

 

model.compile( 

 

optimizer=Adam( 

learning_rate=0.001 

), 

 

loss='binary_crossentropy', 

 

metrics=['accuracy'] 

) 

 

early_stop=EarlyStopping( 

 

monitor='val_loss', 

 

patience=5, 

 

restore_best_weights=True 

) 

 

# 

========================================================= 

# TRAINING 

# 

========================================================= 

 

history=model.fit( 

 

X_train_smote, 

 

y_train_smote, 

 

validation_split=0.2, 

 

epochs=100,
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batch_size=128, 

 

callbacks=[early_stop], 

 

verbose=1 

) 

 

# 

========================================================= 

# TESTING 

# 

========================================================= 

 

y_pred_prob=model.predict( 

X_test_scaled 

) 

 

y_pred=( 

 

y_pred_prob>0.5 

 

).astype(int) 

 

accuracy=accuracy_score( 

 

y_test, 

y_pred 

) 

 

print( 

f"\nAccuracy:{accuracy*100:.2f}%" 

) 

 

print( 

 

classification_report( 

 

y_test, 

y_pred, 

 

target_names=[
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'Tidak Layak', 

 

'Layak' 

 

] 

 

)) 

 

cm=confusion_matrix( 

y_test, 

y_pred 

) 

 

plt.figure( 

figsize=(8,6) 

) 

 

sns.heatmap( 

 

cm, 

 

annot=True, 

 

fmt='d', 

 

cmap='Blues' 

) 

 

plt.title( 

 

f'DNN ({accuracy*100:.2f}%)' 

) 

plt.savefig( 

    'confusion_matrix_training.png', 

    dpi=300, 

    bbox_inches='tight' 

) 

plt.show() 

 

# 

========================================================= 

# SAVE DATASET FINAL
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# 

========================================================= 

 

print("\n========================================") 

print(" SAVE DATASET ") 

print("========================================") 

 

os.makedirs( 

    'ml/dataset', 

    exist_ok=True 

) 

 

df.to_csv( 

    'ml/dataset/dataset_final_realistic.csv', 

    index=False 

) 

 

print( 

    "\nDataset final tersimpan" 

) 

 

print( 

    f"Total data: {len(df)}" 

) 

 

# 

========================================================= 

# SAVE MODEL DNN 

# 

========================================================= 

 

print("\n========================================") 

print(" SAVE MODEL ") 

print("========================================") 

 

os.makedirs( 

    'ml/model', 

    exist_ok=True 

) 

 

# format keras (disarankan) 

model.save(
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    'ml/model/dnn_final_realistic.keras' 

) 

 

print( 

    "\nModel DNN tersimpan" 

) 

 

# 

========================================================= 

# CONVERT TFLITE 

# 

========================================================= 

 

converter = tf.lite.TFLiteConverter.from_keras_model( 

    model 

) 

 

tflite_model = converter.convert() 

 

with open( 

    'ml/model/dnn_final_realistic.tflite', 

    'wb' 

) as f: 

 

    f.write( 

        tflite_model 

    ) 

 

print( 

    "\nModel TFLite tersimpan" 

) 

 

# 

========================================================= 

# SAVE SCALER 

# 

========================================================= 

 

joblib.dump( 

 

    scaler,
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    'ml/model/scaler_realistic.save' 

) 

 

print( 

    "\nScaler tersimpan" 

) 

 

# 

========================================================= 

# SAVE TEST RESULT 

# 

========================================================= 

 

hasil = X_test.copy() 

 

hasil['actual'] = y_test.values 

 

hasil['prediction'] = y_pred.flatten() 

 

hasil['confidence'] = ( 

    y_pred_prob.flatten()*100 

) 

 

os.makedirs( 

    'ml/testing', 

    exist_ok=True 

) 

 

hasil.to_csv( 

 

    'ml/testing/hasil_test_realistic.csv', 

 

    index=False 

) 

 

print( 

    "\nHasil testing tersimpan" 

) 

 

# 

========================================================= 

# FILE SIZE
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# 

=======================================================

== 

 

import os 

 

keras_size = os.path.getsize( 

    'ml/model/dnn_final_realistic.keras' 

)/1024 

 

tflite_size = os.path.getsize( 

    'ml/model/dnn_final_realistic.tflite' 

)/1024 

 

print("\n========================================") 

print(" MODEL SIZE ") 

print("========================================") 

 

print( 

f"Keras : {keras_size:.2f} KB" 

) 

 

print( 

f"TFLite : {tflite_size:.2f} KB" 

) 

 

 


