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Lampiran 3. Surat Observasi

Dengan Hormat,

Universitas
h Harkat Negeri

Direktur Perumda Air Minum Tirta Bahari Kota Tegal

Tugas Akhir, dengan Mahasiswa sebagai berikut:

Nomor : 496.03/KOM-HN/XI1/2025

Lampiran L.

Perihal . Permohonan Izin Observasi Tugas Akhir (TA)
Kepada Yth.

Di JI. Hang Tuah No.29, Tegalsari, Kec. Tegal Bar., Kota Tegal, Jawa Tengah 52111

Sehubungan dengan tugas mata kuliah Tugas Akhir (TA) yang akan diselenggarakan di
semester V Program Studi Diploma Il Teknik Komputer Universitas Harkat Negeri, Maka
dengan ini kami mengajukan izin observasi pengambilan data di Perumda Air Minum Tirta

Bahari Kota Tegal yang Bapak / |bu Pimpin, untuk kepentingan dalam pembuatan produk

No NIM NAMA NO HP
1 23040113 | BANI FADHLIH AZKA FEBRIAN 085870582606

2 23040086 | EKA BAGAS PRASETYA 083116004590

3 23040078 | RIFQI NAUFAL AZIZ 081995347977

4 23040007 | FAIZ AHNAF MAULANA 0882008178016

terima kasih.

Demikian surat permohonan ini kami sampaikan atas izin dan kerjasamanya kami sampaikan

Tegal, 10 Juni 2026
Ka. Prodi DIl Teknik Komputer
Universitas Harkat Negeri

NIPY. 05.016.291
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Lampiran 6. Dokumentasi
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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

np.random.seed (42)
tf.random.set seed(42)
random.seed (42)
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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}"

df 19k=df 19k.rename (
columns={
'Potability': "'potability'
}
)

df macao=df macao.rename (
columns={
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lle:lphl,
'TDS':'tds',
'Turbidity': 'turbidity'

df 19k=df 19k[
[

'ph',

"tds',
'turbidity',
'potability'

]

]

df 3k=df 3k[
[

'ph',

'tds',
'turbidity',
'potability'

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 O
df macao['potability']=df macao.apply (

create label,
axis=1

df 19k=df 19k.dropna ()
df 3k=df 3k.dropna()
df macao=df macao.dropna ()

print ("\nClean selesai")
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total real = (
len (df 19k)
+
len (df 3k)
)

print (
f"\nTotal data asli: {total real}"

macao_size = 1int(
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

df=pd.concat ([

df 19k[

[

'ph',

"tds',
"turbidity',
'potability'
]

]I

df 3k[

[

'ph',

"tds',
"turbidity',
'potability'
]

1y

df macao|

[

'ph',

'tds',
'turbidity',
'potability'
]

]

1)
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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()

'ph',
"tds',
'turbidity'
]

]

y=df [

'potability!
]
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X train,X test,y train,y test=train test split(

Xy
Yr

test size=0.2,
random_state=42,

stratify=y
)

print(
f"\nTraining: {len(X train)}"

)

print(
f"Testing: {len (X test)}"

scaler=StandardScaler ()

X train scaled=scaler.fit transform(
X train

)

X test scaled=scaler.transform(
X test
)
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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

model=Sequential ([

Dense (

16,
activation='relu',
input shape=(3,)

)

Dense (
8,
activation='relu'

),
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Dense (

1,
activation='sigmoid'
)

1)

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

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

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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prj_nt ( " \n::::::::::::::::::::::::::::::::::::::::" )
print (" SAVE DATASET ")

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 (" 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"

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"

Joblib.dump (

scaler,
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'ml/model/scaler_realistic.save'

)

print (
"\nScaler tersimpan"

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(
f"Keras : {keras size:.2f} KB"

)

print (
f"TFLite : {tflite size:.2f} KB"
)

F-16



