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Lampiran 1. Dataset

a. Kelas Katarak Imatur

b. Kelas Katarak Subkapsular
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c. Kelas Katarak Lainnya

d. Kelas Normal
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e. Kelas Bukan Katarak
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Lampiran 2. Source Code Program
a. Ekstraksi Fitur

import tensorflow as tf

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense
from tensorflow.keras.preprocessing.image import ImageDataGenerator
import numpy as np

from tensorflow.keras.preprocessing import image

from tqdm import tqdm

import os

model = Sequential([
Conv2D(16, (3, 3), activation='relu', input_shape=(158, 158, 3)),
MaxPooling2D(2, 2),

BatchNormalization(),

Conv2D(32, (3, 3), activationz='relu'),
MaxPooling2D(2, 2),

BatchNormalization(),

Conv2D(64, (3, 3), activationz='relu'),
MaxPooling2D(2, 2),

BatchNormalization(),

Conv2D(128, (3, 3), activation='relu'),
MaxPooling2D(2, 2),

BatchNormalization(),

Flatten(),

Dense (512, activation='relu'),
Dropout(©.5),

Dense(1l, activation='sigmoid')

1)

model.compile(optimizer="adam', loss='binary crossentropy', metrics=['accuracy'])

# Memuat dan mempersiapkan dataset
train_datagen = ImageDataGenerator(rescale=1./255, validation_split=6.2)
train_generator = train_datagen.flow from_directory(
'/content/drive/My Drive/Skripsi/data_mentah/Katarak_ Subkapsular/',
target_size=(150, 150),
batch_size=18,
class_mode="categorical’,
subset="training’

‘ator = train_datagen.flow_from_directory(

‘ive/My Drive/Skripsi/data_mentah/Katarak_Subkapsular/',
(150, 150),

o,

. '
categorical’,

dation'
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# mengekstrak fitur menggunakan model yang telah dilatih
feature_extractor = tf.keras.Model(inputs=model.input, outputs=model.layers[-3].output)

def extract features(img path):
img = image.load_img(img_path, target_size=(158, 158))
img_data = image.img_to_array(img)
img data = np.expand dims(img data, axis=0)
img_data /= 255.0@
features = feature_extractor.predict(img_data)
return features.flatten()

# Ekstraksi fitur wuntuk semua gambar
image_directory = '/content/drive/My Drive/Skripsi/data_mentah/Katarak Subkapsular/'
image_paths = [os.path.join(image_directory, fname) for fname in os.listdir(image_directory)]

features_list = []
for img_path in tqdm(image_paths}):
features = extract features(img _path)

features_list.append(features)

features_array = np.array(features_list)
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b. K-means Clustering

from sklearn.cluster impert KMeans

from scipy.spatial.distance impert euclidean
impert pandas as pd

import os

import shutil

# Melakukan K-Means clustering
num_clusters = 3

kmeans = KMeans(n_clusters=num_clusters, random_state=8).fit(features_array)

# Memberikan Label cluster pada gambar
cluster_labels = kmeans.labels_

centroids = kmeans.cluster_centers_

# Menghitung jarak Euclidean antara fitur gambar dan centroid cluster
distances = []
for i, features in enumerate(features_array):
centroid = centroids[cluster_labels[i]]
distance = euclidean(features, centroid)
distances.append((distance, image_paths[i])})

# Mengurutkan gambar berdasarkan jarak ke centroid
sorted_distances = sorted(distances, key=lambda x: x[@])

sorted_image_paths = [x[1] for x in sorted_distances]

# Menyimpan koordinat centroid dalem bentuk dataframe

63

centroid_coordinates = pd.DataFrame(centroids, columns=[f'Feature_{i}' for i in range(centroids.shape[1])])

centroid_coordinates[ 'Cluster’] = [f'Cluster {i}' for i in range(num_clusters)]

# Menyimpan jarak Euclidean dan label cluster untuk setiap gambar

distance_data = {
"File Name': [],
"Cluster': [],

'Distance_to_Centroid': []

for i, features in enumerate(features_array):
cluster_label = cluster_labels[i]
centroid = centroids[cluster_label]

distance = euclidean(features, centroid)

image_path = image_paths[i]

file_name = os.path.basename(image_path) # Mengambil nama file

distance_data['File_HName'].append(file_name)
distance_data[ 'Cluster'].append(f'Cluster_{cluster_label}")
distance_data[ 'Distance_to_Centroid'].append(distance)

distance_df = pd.DataFrame(distance_data)

# Mengurutkan data berdasarkan kolom Distance to Centroid

sorted_distance_df = distance_df.sort_values(by='Distance_to_Centroid')

Google Colab
linates:")
impert display

‘dinates)

:a (sorted by Distance_ to Centroid):")
ice_df)
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output_directory_sorted = '/content/drive/My Drive/Katarak/hasil_clustering_sorted/imatur2/’
os.makedirs(output_directory_sorted, exist_ok=True)

# Menyimpan gambar yang telah diurutkan ke dalam folder

for i, img_path in enumerate(sorted_image_paths):
destination_path = os.path.join(output_directory_sorted, f'sorted_image {i}.jpg')
shutil.copy(img_path, destination_path)

c. Grayscale, Contour Detection, Masking and Cropping, Resizing

import cv2

import numpy as np

from matplotlib import pyplet as plt
import os

from google.colab import drive

from gleb import glob

input_folder = '/content/drive/my Drive/katarak/percobaanz/bahan/imatur/"®
output_folder = '/content/drive/My Drive/Katarak/percobaan3/bahan/imatur2/"

def preprocess_image(img):
gray = cv2.cviColor{img, cv2.COLOR_RGBZGRAY)

_, binary = cv2.threshold(gray, 18, 255, cv2.THRESH_BIMARY)
contours, _ = cv2.findContours{binary, cv2.RETR_EXTERMAL, cw2.CHAIN_APPROX_SIMPLE)

¢ = max{contours, key=cv2.contourarea)
¥, ¥; Wy, h = cv2.boundingRect(c)

cropped_img = img[y:y+h, xX:xsw]
mask = np.zeros_like(cropped_img)
(h, w) = mask.shape[:2]
center = (w /f 2, h jf 2)
radius = min{center[a], center[1], w - center[a], h - center[1])
cv2.circle({mask, center, radius, (255, 255, 255), -1}
result = cv2.bitwise_and(cropped_img, mask)
return result
# Memproses semud gambar dolom folder impuir
for img_path in glob{os.path.join(input_folder, '#'}}:
if img_path.endswith{('.jpg", ".png")):
img = cv2.imread(img_path}
img_rgh = cv2.cvicolor(img, cv2.COLOR_BGRZIRGE)

processed_img = preprocess_image(img_rgh)

dim = (512, 512)
resized img = cv2.resize(processed_img, dim, interpolation=cw2.INTER_AREA)

_bgr = ow2.cvtColor{resized img, cv2.COLOR_RGEZBGR)
os.path.basename(img_path)

= os.path. join{output_folder, filename}
{output_path, resized_img_bgr)

sudah diproses dan disimpan ke folder output.™)
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e Horizontal Flip

import os

from keras.preprocessing.image import ImageDataGenerator
import cv2

import albumentations as A

from matplotlib import pyplot as plt

save_dir = '/fcontent/drive/My Drive/Katarak/percobaand/bahan/imatur’

if not os.path.exists(save_dir):
os.makedirs(save_dir, exist_ok=True)

# Mendapatkan daftar file dalam folder
folder_path = */content/drive/My Drive/Katarak/percobaanl/bahan/imatur/"
file list = os.listdir(folder_path)

# Definisikan transformasi augmentasi dengan probabilitas 106%
horizontal_flip = A.HorizontalFlip(p=1.8)

# Fungsi untuk menyimpan gambar hasil augmentasi
def save_augmented_image(image, filename, save_dir):
save_path = os.path.join(save_dir, filename)

cv2.imwrite(save_path, image)

# Lakukan augmentasi dan simpan gambar

for file_name in file list:
file path = os.path.join(folder path, file name)
image = cv2.imread(file path)

# Simpan gambar asli
save_augmented_image(image, f'{file_name|:-4]} original.jpg', save_dir)

# Terapkan horizontal flip
for i in range(l): # Sesuaikan jumlah augmentasi yang diinginkan
augmented = horizontal flip(image=image)
ug_image = augmented[ image’ ]
ave_augmented_image(aug_image, f'{file_name[:-4]} hflip_{i}.jpg’, save_dir)

print(“Augmentasi selesai™)

e Vertical Flip

import os

from keras.preprocessing.image import ImageDataGenerator
import cv2

import albumentations as A

from matplotlib import pyplot as plt

save_dir = '/content/drive/My Drive/Katarak/percobaand/bahan/imatur’
# Buagt direktori jika belum ada
if not os.path.exists(save dir):

lirs(save_dir, exist ok=True)

= 'fcontent/drive/My Drive/Katarak/percobaanl/bahan/imatur/"
os.listdir(folder_path)
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# Definisikan transformasi augmentasi dengan probabilitas 180%
vertical flip = A.VerticalFlip(p=1.8)

# Fungsi untuk menyimpan gambar hasil augmentasi
def save_augmented_image(image, filename, save dir):
save_path = os.path.join(save_dir, filename)

cv2.imwrite(save_path, image)

# Lakukan augmentasi dan simpan gambar

for file_name in file list:
file path = os.path.join(folder_path, file_name)
image = cv2.imread(file_path)

# Simpan gambar asli
save_augmented_image(image, f'{file_name[:-4]} original.jpg’, save_dir)

# Terapkan vertical flip
for i in range(l): # Sesuaikan jumlah augmentasi yang diinginkan
augmented = vertical flip(image=image)
aug_image = augmented| image’ ]
save_augmented_image(aug_image, f'{file name[:-4]} vflip {i}.jpg', save_dir)

print("Augmentasi selesai™)
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e. Training dan Evaluasi Model

from google.colab import drive

drive.mount(’ /content/drive/")

base_dir = '/content/drive/My Drive/Skripsi/percobaand/’
'1s "/content/drive/My Drive/Skripsi/percobaand/"

11s "/content/drive/My Drive/Skripsi/percobaand/bahan™

import os

bahan_dir = os.path.join(base_dir, "bahan’)
train_dir = os.path.join(base_dir, ‘latih')}
validation_dir = os.path.join(base_dir, 'validasi’}
testing dir = os.path.join(base_dir, "testing')

imatur_dir = os.path.join(bahan_dir, 'imatur/')
subkapsular_dir = os.path.join(bahan_dir, ‘subkapsular/')
lainnya_dir = os.path.join(bahan_dir, 'lainnya/")

normal_dir = os.path.join(bahan_dir, 'normal/’)
bukankatarak_dir = os.path.join(bahan_dir, 'bukan_katarak/')

# mengumpulkan semua file paths dan labelnya
def gather_files_and_labels(source_dirs, labels):
files = []
file labels = []
for source_dir, label in zip(source_dirs, labels):
for filename in os.listdir(source_dir):
files.append(os.path.join(source_dir, filename)}
file labels.append(label})
return files, file labels

source_dirs = [imatur_dir, subkapsular_dir, lainnya_dir, normal_dir, bukankatarak_dir]
labels = ["imatur’', ‘'subkapsular’, 'lainnya’, ‘normal’, "bukan_katarak’]

files, file labels = gather files_and_labels(source_dirs, labels)

from sklearn.model_selection import train_test_split
import os

import random

from shutil import copyfile

# Step 1: Pisahkan menjadi data Latih (88%) dan data sementara (20%)
train_files, temp_files, train labels, temp_labels = train test _split(files, file labels, test_size=d.2, stratify=file labels, random state=42)

# Step 2: Pisahkan data sementara menjadi data validasi (56% dari 20% = 10%) dan dota uji (56% dari 20% = 16%)
val files, test files, val labels, test labels = train test split(temp files, temp labels, test size=d.5, stratify=temp labels, random state=42)

def copy_files(file list, labels_list, dest_dirs):
for file, label in zip(file list, labels list):
label_dir = os.path.join(dest_dirs, label)
os.makedirs(label_dir, exist_ok=True)
dest = os.path.join(label_dir, os.path.basename(file))
copyfile(file, dest)

# Menyalin file ke direktori Latih, validasi, dan uji
copy_files(train_files, train labels, train_dir)
copy_files(val_files, val labels, validation_dir)
copy_files(test_files, test_labels, testing_dir)

oy
or r, d, files in os.walk(directory)])
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def count_files_in_dir(directory):
return sum([len(files) for r, d, files in os.walk(directory)])

print("Jumlah Data Tiap Kelas di Train, Validasi, dan Test:")

print(’'Jumlah Train katarak imatur:', count_files_in_dir(os.path.join(train_dir, 'imatur')))
print(’'Jumlah Val katarak imatur:', count_files in_dir(os.path.join(validation dir, 'imatur')))
print('Jumlah Test katarak imatur:', count_files_in_dir({os.path.join(testing_dir, "imatur')))

print( \nJumlah Train katarak subkapsular:’, count_files in_dir(os.path.join(train_dir, 'subkapsular')))
print( ' Jumlah Val katarak subkapsular:', counmt_files_in dir(os.path.join(validation_dir, 'subkapsular')))
print(’'Jumlah Test katarak subkapsular:', count_files_in dir(os.path.join(testing dir, 'subkapsular®)))

print( \nJumlah Train katarak lainnya:', count_files_in_dir(os.path.join(train_dir, 'lainnya’)))
print( ' Jumlah Val katarak lainnya:', count_files_in_dir({os.path.join(validation_dir, "lainnya’)))
print(’'Jumlah Test katarak lainnya:', count_files_in_dir(os.path.join(testing dir, 'lainnya’)))

print('\nJumlah Train normal:’, count_files_in_dir{os.path.join(train_dir, *normal’'}))
print( ' Jumlah Val normal:’, count_files_in_dir(os.path.join(validation_dir, 'normal’)))
print( ' Jumlah Test normal:’, count_files in_dir(os.path.join(testing_dir, 'normal’)))

print('\nJumlah Train bukan katarak:', count_files in_dir(os.path.join(train_dir, 'bukan_katarak')))
print('Jumlah Val bukan katarak:', count_files_in_dir({os.path.join(validation_dir, ‘bukan_katarak')))
print('Jumlah Test bukan katarak:', count_files_in_dir(os.path.join(testing_dir, 'bukan_katarak')))

import time

import tensorflow as tf

from tensorflow.keras.optimizers import Adam

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense, Dropout, BatchNormalization
frem tensorflow.keras.preprocessing.image import ImageDataGenerator

from tensorflow.keras.utils import to_categorical

train_datagen = ImageDataGenerator(
rescale = 1./255,
horizontal_flip = True,
vertical_flip = True,

val datagen = ImageDataGenerator(
rescale = 1./255,
horizontal flip = True,
vertical flip = True,

train_generator = train_datagen.flow_from directory(
train_dir,
target size = (150, 158),
batch_size = 8,
class_mode = ‘categorical’,
shuffle=True

val_generator = val datagen.flow from directory(
validation_dir,
target size = (158, 158),
batch_size = 8§,
class_mode = ‘categorical’,
shuffle=False

from tensorflow.keras.callbacks import ModelCheckpoint

# Buat callback ModelCheckpoint untuk menyimpan model terbaik
g MnAa1Chorkpoint ( 'Model18.keras’, monitor='val accuracy’, save best only=True, mode="max', verbose=1)

'PDF
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model = Sequential([
Conv2D(16, (2, 3), activation="relu', padding="same', input_shape=(158, 152, 3)),
MaxPooling2D(2, 2),
BatchMormalization(),
Dropout(8.5),

Conv2D(32, (3, 3), activation="relu’, padding='same’),
MaxPooling2D(2, 2),

BatchMormalization(),

Dropout(@.5),

Conv2D(64, (3, 3), activation="relu’', padding="'same’),
MaxPooling2D(2, 2),

BatchMormalization(),

Dropout(@.5),

Flatten(),

Dense(512, activation='relu')},
Dropout(@.5),

Dense(5, activation="softmax")

b

learning_rate = @.8081
optimizer = Adam({learning_rate=learning_rate)

model.compile(optimizer= optimizer,
loss="binary_crossentropy’,
metrics=["accuracy'])

model . summary ()

# Catat waktu mulai

start_time = time.time()

history = model.fit(
train_generator,
steps_per_epoch=steps_per_epoch,
epochs = 18,
validation_data = wval_generator,
validation_steps=validation_steps,
verbose = 1,
callbacks = [checkpoint]

)

# Catat waktu selesai

end_time = time.time()

# Hitung lama waktu pelatihan
training_duration = end_time - start_time
print(f“Lama waktu pelatihan: {training_duration // 6@:.8f} menit {training_duration % 60:.0f} detik")

# Gabungkan history dan waktu pelatihan

ry.history,

art_time,

time,

on': training_duration

kle
tory.pkl’, ‘wb') as f:
ory_data, )
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import matplotlib.pyplot as plt

# Membaca file picklLe
with open('training history.pkl®, ‘rb') as file:
history = pickle.load(file)

# Mendapatkan data dari history
acc = history[ "accuracy’ ]

val _acc = history[ 'val accuracy’ ]
loss = history|"loss’]

val_loss = history[ 'val_loss']

# Membuat plot untuk accuracy
plt.figure(figsize=(12, 6))

plt.subplot(l, 2, 1)

plt.plot(acc, label="Training Accuracy")
plt.plot(val_acc, label='Validation Accuracy’)
plt.title('Training and Validation Accuracy')
plt.xlabel('Epochs’)

plt.ylabel( Accuracy")

plt.legend()

# Membuat plot untuk Loss

plt.subplot(l, 2, 2)

plt.plot(loss, label='Training Loss")
plt.plot{val_loss, label='Validation Loss')
plt.title( Training and Validation Loss')
plt.xlabel( " Epochs")

plt.ylabel('Loss")

plt.legend()

# Menampilkan plot
plt.show()
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from tensorflow.keras.models import load model

# Muat model yang telah disimpan
model = load model(’/content/model fix.h5")

from tensorflow.keras.preprocessing.image import ImageDataGenerator

# Data generator untuk data testing
test datagen = ImageDataGenerator(rescale=1./255)
test_generator = test_datagen.flow_from_directory(
testing_dir,
target size=(150, 158),
batch_size=8,
class_mode='categorical’,
shuffle=False
)
# Pastikan generator direset
test generator.reset()

# Evaluasi model untuk mendapatkan loss dan accuracy
test loss, test accuracy = model.evaluate(test generator, verbose=1)

# Tampilkan nilai test Loss dan test accuracy dalam bentuk float
print(f"Test Loss: {test_loss:.4f}")
print(f"Test Accuracy: {test_accuracy:.4f}")

from sklearn.metrics import classification report, confusion matrix
import matplotlib.pyplot as plt
import seaborn as sns

# Pastikan generator direset
test_generator. reset()

# Prediksi dengan model yang telah dimuat
test_predictions = model.predict(test_generator, verbose=1)

# Ambil label sebenarnya
test_true = test generator.classes

# Ambil label prediksi

test_pred = test_predictions.argmax(axis=1)

# Hitung classification report
report = classification_report(test_true, test_pred, target_names=test_generator.class_indices.keys())
print(’Classification Report’)

print(report)

# Hitung confusion matrix
om = confusion_matrix(test_true, test_pred)

# Plot confusion matrix
plt.figure(figsize=(10, 8))
sns.heatmap(cm, annot=True, fmt="d", cmap='Blues’, xticklabels=test generator.class indices.keys(), yticklabels=test generator.class indices.keys())

plt.xlabel('Predicted’)
plt.ylabel('True')

plt.title('Confusion Matrix - Testing Data’)
plt. show()
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f. Implementasi Model ke Website

e Frontend

1 import React, { useState } from 'react’;

2 import './App.css’;

3

4 function App() {

5 const [file, setFile] = useState(null);

6 const [confidenceScores, setConfidenceScores] = useState(null);
7 const [processedImageUrl, setProcessedImageUrl] = usestate(null);
8 const [predictedLabel, setPredictedlabel] = useState(null);

9
10 const handleFileChange = (event) => {
11 setFile(event.target.files[0]);
12 ¥
13
14 const handleSubmit = async (event) => {
15 event.preventDefault();
16 const formData = new FormData();
17 formData.append('file", file);
18
19 try {
20 const response = await fetch('http://localhost:5060/upload’, {
21 method: "POST',
22 body: formData,
23 I9H
24
25 const data = await response.json();
26 console.log(data); // Debug logging
27 setConfidenceScores(data.confidence scores);
28 setProcessedImageUrl( http://localhost:5000/processed/${data.processed filename} );
29 setPredictedLabel (data.prediction_label);
30 } catch (error) {
31 console.error('Error:"', error);
32 }
33 ¥
34
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35 return (

36 <div className="container">

37 <header>

38 <h2»CataractDetect</h2>

39 </header>

49 <main>

41 <h3»Masukkan Gambar Fundus Mata yang Ingin Diprediksi</h3>

42 <form cnSubmit={handleSubmit}>

43 <div classham upload-box">

44 <input type="file" name="file" id="file-input" accept="image/*" onChange={handleFileChange} required /»
45 <label htmlFor="file-input">Pilih Gambar</label>

46 <p id="file-name" classhame="file-name">{file ? file.name : 'Tidak ada gambar yang dipilih'}</p>
47 </div>

48 <div classHame="button-container”>

49 <button type="submit":>Prediksi</button>

58 </div>

51 <fform>

52 {processedImagelrl &% {

53 <div classhame="result">

54 <div classlame="image-container">

55 <img src={processedImagelrl} alt="Processed” />

56 </div>

57 <div className="prediksi"s

58 {predictedlabel &% (

59 <h2>Prediksi: {predictedlLabel === "Confidence score sangst rendsh”
(1] ¥ "Tidek depat diprediksi karenz confidence score sengst rendah”
61 : predictedlabel}

62 </h2>

63 1

64 <h3>Confidence Scores:</h3>

65 <div className="confidence-scores">

(13 {confidenceScores &%

67 Object.entries(confidenceScores).map({[label, score]) => {
68 <p key={label}>

69 {label}: {score}%

7a </p>

71 n

7z H

73 </div>

74 </div>

75 </div>

76 I

77 </main>

7B </div>

79 ’H

88}

81

82 export default App;

e Backend
Dockerfile

1@ Genskan Imege Tensors Lo v

& # Tentuhan dlrektord kerje df dalom contalnme

WORKDIR /app

® Salin semua file dard direktor] proyek b diredtor] kerfe @i dalen contalrer

muti apt-get update &K apt-get install -y build-eusential

# Instal versi tasby yang bompatibe) tengan Teusore low
Ut pip install numpy=«1,24.3
® Imatal lask tanpa dependent|

mut pip Install Flaskes2. 0.1 Jinjadesd 0.1 (tédangerous=s2. 8.1 clickes8. 0.1 werkzeuge«2,0.1 Flask-cors —-timeout=100 --retriess1o

» o testal Pillow

st plp Install plllow --tissout=100 --retries~10

mutt pip install opeacy-python-headless --timeout«109 --retries<io

® Tentihan poet yang akan diekspas alsh contalne

ntah untuk senfalankan apliiesd Flusk

oy
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app.py

from flask import Flask, request, jsonify, send_from_directory, render_template
import os

import numpy as np

from PIL import Image

import cv2

from keras.models import load_model

from keras.preprocessing.image import img_to_array

from flask_cors import CORS

import logging

W e W e

11 app = Flask(__name_ )
12 CORS (app)

14 UPLOAD_FOLDER = 'static/uploads’

15 PROCESSED_FOLDER = 'static/processed’

16 app.config['UPLOAD_FOLDER'] = UPLOAD_FOLDER

17  app.config['PROCESSED_FOLDER'] = PROCESSED_FOLDER

19  model = load model('modell (1).keras')
20 model.trainable = False
21 CONFIDENCE THRESHOLD = 70.8

23 @app.route('/")
24 def home():
25 return render_template('index.html”)

27 @app.route(’/upload’, methods=["POST"])
28 def upload file():

29 if "file’ not in request.files:

30 return jsonify({"error”: “lNo file part"})

31 file = request.files[ file']

32 if file.filename == ":

33 return jsonify({"error”: "lo selected file"}

34

35 filepath = os.path.join(app.config[ UPLOAD FOLDER'], file.filename)

36 file.save(filepath)

37 logging.info(f'File saved to {filepath}')

38

39 img = Image.open(filepath)

29 img = img.convert('RGB")

41 img = img.resize((158, 156), Image.Resampling.LANCZOS)

22

43 img_array = img_to_array(img)

a8 img_array = img_array / 255.@ # Normalisasi

45

46 image = np.expand_dims(img_array, axis-@)

47

48 logging. info(f"Preprocessed image shape: {image.shape}”

49 logging.info(f"Inage data type: {image.dtype}”)

50 logging.info(f"Image min value: {np.min(image)}, max value: {np.max(image)}")

51

52 processed_filepath = os.path.join(app.configl ‘PROCESSED FOLDER'], file.filename)

53 img. save(processed_filepath)

54 logging.info(f Processed file saved to {processed_filepath}")

55

56 labels = ['Bukan Katarak®, "Katarak Imatur', 'Katarak Jenis Lainnya’, 'Mata Normal', 'Katarak Subkapsular’]
57 prediction = model.predict(image)

58 confidence_scores = {label: round(float(score) * 109, 2) for label, score in zip(labels, prediction[0])}
59

60 max_label = max(confidence_scores, key=confidence_scores.get)

61 max_confidence = confidence_scores[max_label]

62 prediction_label = max_label if max_confidence >= CONFIDENCE_THRESHOLD else "Confidence score sangat rendah”
63

64 logging.info(f Prediction: {confidence_scores}')

65

66 return jsonify({'confidence scores': confidence_scores, 'processed filename': file.filename, 'prediction label': prediction_label})
67

68 @app.route(’/processed/<filenames")
69 def send_processed_file(filename):

70 return send_from_directory(app.config[ 'PROCESSED_FOLDER'], filename)
71

72 if _name__ == '_main_':

73 logging. basicConfig(level=logging. INFO)

74 app.run(debug=True, host='0.9.8.8")
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Lampiran 3. Testing Website CataracDetect (60 Citra)
a. Katarak Imatur

P
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b. Katarak Subkapsular
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c. Katarak Lainnya
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d. Normal
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e. Bukan Katarak
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Lampiran 4. Daftar hadir dan berita acara seminar hasil
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