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Lampiran 1. Surat Keterangan Penelitian 
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Lampiran 2. Dokumentasi Pengambilan Data 
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Lampiran 3. Source Code Preprocessing 

import tensorflow as tf 
import numpy as np 
import pandas as pd 
from tensorflow.keras.preprocessing.image import 
ImageDataGenerator 
from tensorflow.keras.callbacks import ReduceLROnPlateau 
from tensorflow.keras.applications.mobilenet_v2 import 
preprocess_input 
from sklearn.metrics import classification_report, 
confusion_matrix, accuracy_score 
 

from google.colab import drive 
drive.mount('/content/drive') 
 

dataset_path = "/content/drive/MyDrive/dataset_ikan" 
train_path = dataset_path + "/train" 
test_path = dataset_path + "/test" 
 

img_size = (224, 224) 
batch_size = 16 
 

train_datagen = ImageDataGenerator( 
    preprocessing_function=preprocess_input, 
    rotation_range=20, 
    width_shift_range=0.1, 
    height_shift_range=0.1, 
    zoom_range=0.2, 
    shear_range=0.1, 
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    horizontal_flip=True, 
    brightness_range=[0.85, 1.15], 
    fill_mode='nearest', 
    validation_split=0.2 
) 
 

test_datagen = 
ImageDataGenerator(preprocessing_function=preprocess_input
) 
 

train_generator = train_datagen.flow_from_directory( 
    train_path, target_size=img_size, 
batch_size=batch_size, 
    class_mode='categorical', subset='training' 
) 
val_generator = train_datagen.flow_from_directory( 
    train_path, target_size=img_size, 
batch_size=batch_size, 
    class_mode='categorical', subset='validation' 
) 
test_generator = test_datagen.flow_from_directory( 
    test_path, target_size=img_size, 
batch_size=batch_size, 
    class_mode='categorical', shuffle=False 
) 
class_names = list(train_generator.class_indices.keys()) 
num_classes = len(class_names) 
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Lampiran 4. Source Code Pembentukan Model VGG-16 

from tensorflow.keras.applications import VGG16 
from tensorflow.keras import layers, models 
import tensorflow as tf 
 
base_model = VGG16( 
    weights='imagenet', 
    include_top=False, 
    input_shape=(224, 224, 3) 
) 
 
for layer in base_model.layers: 
    layer.trainable = False 
 
x = base_model.output 
x = layers.GlobalAveragePooling2D()(x) 
x = layers.BatchNormalization()(x) 
x = layers.Dense(256, activation='relu')(x) 
x = layers.Dropout(0.5)(x) 
output = layers.Dense(num_classes, 
activation='softmax')(x) 
 
model = models.Model(inputs=base_model.input, 
outputs=output) 
 
model.compile( 
    optimizer=tf.keras.optimizers.Adam(1e-4), 
    loss='categorical_crossentropy', 
    metrics=['accuracy'] 
) 
 
model.summary() 
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Lampiran 5. Source Code Pelatihan Model VGG-16 

history = model.fit( 
    train_generator, 
    validation_data=val_generator, 
    epochs=20, 
    callbacks=callbacks, 
    class_weight=class_weights 
) 
 

for layer in base_model.layers[:-8]: 
    layer.trainable = False 
 

for layer in base_model.layers[-8:]: 
    layer.trainable = True 
 

model.compile( 
    optimizer=tf.keras.optimizers.Adam(1e-5), 
    loss='categorical_crossentropy', 
    metrics=['accuracy'] 
) 
 

history_ft = model.fit( 
    train_generator, 
    validation_data=val_generator, 
    epochs=25, 
    callbacks=callbacks, 
    class_weight=class_weights 
) 
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Lampiran 6. Source Code Pembentukan Model MobileNetV2 

import tensorflow as tf 
from tensorflow.keras.applications import MobileNetV2 
from tensorflow.keras.layers import ( 
Dense, GlobalAveragePooling2D, Dropout, BatchNormalization 
) 
from tensorflow.keras.models import Model 
 
base_model = MobileNetV2( 
    weights='imagenet', 
    include_top=False, 
    input_shape=(224, 224, 3) 
) 
 
for layer in base_model.layers: 
    layer.trainable = False 
 
x = base_model.output 
x = GlobalAveragePooling2D()(x) 
x = BatchNormalization()(x) 
x = Dense(128, activation='relu')(x) 
x = Dropout(0.5)(x) 
output = Dense(num_classes, activation='softmax')(x) 
 
model = Model(inputs=base_model.input, outputs=output) 
 
loss_fn = 
tf.keras.losses.CategoricalCrossentropy(label_smoothing=0.
05) 
 
model.compile( 
    optimizer=tf.keras.optimizers.Adam(1e-4), 
    loss=loss_fn, 
    metrics=['accuracy'] 
) 
 
model.summary() 
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Lampiran 7. Source Code Pelatihan Model MobileNetV2 

history = model.fit( 
    train_generator, 
    validation_data=val_generator, 
    epochs=20, 
    callbacks=callbacks, 
    class_weight=class_weights 
) 
 
 
for layer in base_model.layers[-120:]: 
    layer.trainable = True 
 
model.compile( 
    optimizer=tf.keras.optimizers.Adam(3e-5), 
    loss=loss_fn, 
    metrics=['accuracy'] 
) 
 
history_ft = model.fit( 
    train_generator, 
    validation_data=val_generator, 
    epochs=25, 
    callbacks=callbacks, 
    class_weight=class_weights 
) 
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Lampiran 8. Source Code Evaluasi Model 

import pandas as pd 
from sklearn.metrics import classification_report, 
accuracy_score 
 
y_pred_prob = model.predict(test_generator) 
y_pred = y_pred_prob.argmax(axis=1) 
y_true = test_generator.classes 
 
acc = accuracy_score(y_true, y_pred) 
 
report_dict = classification_report( 
    y_true, 
    y_pred, 
    target_names=class_names, 
    output_dict=True 
) 
 
precision = report_dict['weighted avg']['precision'] 
recall = report_dict['weighted avg']['recall'] 
f1 = report_dict['weighted avg']['f1-score'] 
 
hasil = pd.DataFrame({ 
    "Metric": ["Accuracy", "Precision", "Recall", "F1-
Score"], 
    "Score": [ 
        round(acc, 4), 
        round(precision, 4), 
        round(recall, 4), 
        round(f1, 4) 
    ] 
}) 
 
print("HASIL EVALUASI MODEL") 
print("=" * 50) 
print(hasil.to_string(index=False)) 
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Lampiran 9. Source Code Implementasi Model (app.py) 

from flask import Flask, render_template, request 
import numpy as np 
import json 
from tensorflow.keras.models import load_model 
from PIL import Image 
 

app = Flask(__name__) 
model = load_model("model.h5") 
with open("labels.json", "r") as f: 
    labels = json.load(f) 
 

def preprocess_image(image): 
    image = image.resize((224, 224)) 
    image = np.array(image) / 255.0 
    return np.expand_dims(image, axis=0) 
 

@app.route("/", methods=["GET", "POST"]) 
def index(): 
    result, confidence, predicted_image = None, 0, None 
    all_results = [] 
    if request.method == "POST": 
        try: 
            file = request.files["image"] 
            image = Image.open(file).convert("RGB") 
            img = preprocess_image(image) 
            prediction = model.predict(img)[0] 
            index_pred = np.argmax(prediction) 
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            result = labels[index_pred] 
            confidence = float(prediction[index_pred] * 
100) 
            for i, prob in enumerate(prediction): 
                all_results.append({ 
                    "class": labels[i], 
                    "confidence": round(float(prob * 100), 
2), 
                    "image": 
f"/static/reference/{labels[i]}.jpg" 
                }) 
            all_results = sorted( 
                all_results, key=lambda x: 
x["confidence"], reverse=True 
            ) 
            predicted_image = 
f"/static/reference/{result}.jpg" 
        except Exception as e: 
            result, confidence = f"Error: {str(e)}", 0 
    return render_template( 
        "index.html", result=result, 
        confidence_percent=round(confidence, 2), 
        all_results=all_results, 
predicted_image=predicted_image 
    ) 
 

if __name__ == "__main__": 
    app.run(debug=True) 

 


