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JTIOJATOK A

[Iporpamuuii Kog TPEHYBaHHS MOJEIIEH

img shape=(img size[@], img size[1], 3)

n classes = 6

model name='EfficientNetBe’

base_model= EfficientNetBe(include_top=False, weights="imagenet”,input_shape=img_shape, pooling="max')

base_model.trainable=False

x=base_model.output

x=BatchNormalization(axis=-1, momentum=8.999, epsilon=8.801 )(x)

x = Dense(1024, kernel_regularizer = regularizers.l2(@.e1),activity _regularizer=regularizers.l1(@.0@5),
bias_regularizer=regularizers.11(8.885) ,activation="relu")(x)

x=Dropout(rate=.2, seed=123)(x)

x = Dense(512, kernel_regularizer = regularizers.12(®.81),activity_regularizer=regularizers.11(8.805),
bias_regularizer=regularizers.li(e.ee5) ,activation="relu')(x)

x=Dropout(rate=.3, seed=123)(x)

x = Dense(256, kernel regularizer = regularizers.l2(®.91),activity regularizer=regularizers.l1(e.ee5),
bias regularizer=regularizers.l1(e.@e5) ,activation="relu"')(x)

x=Dropout(rate=.4, seed=123)(x)

output=Dense(n classes, activation='softmax"')(x)

model=Model(inputs=base model.input, outputs=output)

lr=.0001

model=Sequential()

model.add(base_model)
model.add(Dropout(@.3))
model.add(Flatten())

model.add(Dense(512, activation='elu'})
model.add(Dense(256, activation='elu'})
model.add(Dense(128, activation = 'elu'))
model.add(Dense(6, activation="softmax'))

Pucynox Al — Iporpamuuii kon ctBopeHHst Mojelni Ha ocHoBi EfficientNetB0

Epoch 1/3@
12e/12¢ ———— 537s 4s/step - acc: ©.4199 - loss: 1.7029 - val_acc: ©0.8048 - val loss: ©.5588
Epoch 2/3@

———— @s 3s/step - acc: 0.6991 - loss: ©.8207m History saved at epoch 2

——— 523s 4s/step - acc: ©.6993 - loss: ©.8202 - val acc: 0.8539 - val loss: ©.4196

Epoch 3/30

120/12¢ ——M——————— 477s 4s/step - acc: ©.7741 - loss: 0.6099 - val acc: ©.8643 - val_loss: @.3746
Epoch 4/30

120/120 — ——— @s 3s/step - acc: 0.8001 - loss: ©.5664WARNING:absl:You are saving your model as

¥ saved model checkpoint: /content/drive/MyDrive/diploma/saves transfer/model epoch B4.weights.h5
m History saved at epoch 4
120/12¢ ———— 527s 4s/step - acc: ©.8003 - loss: @©.5660 - val_acc: ©.8862 - val loss:
Epoch 5/30
120/120 — ————— 527s 4s/step - acc: ©.8120 - loss: ©.5095 - val_acc: ©.8956 - val loss:
Epoch 6/30
——— @s 3s/step - acc: 0.8316 - loss: ©.4681W History saved at epoch 6
———— 480s 4s/step - acc: ©.8316 - loss: ©.4680 - val_acc: ©.8967 - val loss:
Epoch 7/30
120/12¢ —m8M8m——— 537s 4s/step - acc: ©.8519 - loss: ©.4188 - val acc: ©.9840 - val loss:
Epoch 8/3@
12012 ——M——————— @s 3s/step - acc: 0.8537 - loss: ©.3948WARNING:absl:You are saving your model as

¥ saved model checkpoint: /content/drive/MyDrive/diploma/saves transfer/model epoch 88.weights.h5
m History saved at epoch 8
12012 —————————— 55@s 4s/step - acc: ©.8537 - loss: ©.3946 - val acc: ©.9102 - val loss: ©.2475
Epoch 9/3@
120/12¢ —M——————— 542s 5s/step - acc: ©.8688 - loss: ©.3764 - val_acc: ©0.9144 - val loss: ©.2408
Epoch 1e/3@

——— @s 3s/step - acc: 0.8657 - loss: 0.3638m History saved at epoch 10

——— 5525 55/step - acc: ©.8658 - loss: ©.3636 - val acc: ©.9144 - val loss: ©.2364

Pucynok A2 — [loyaTok TpeHyBaHHS MOJENI TpaHC(HEPHOTO HAaBYaHHS Ha

EfficientNetB0O
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Pucynok A3 — I'padik pyHKIIil BTpaT Ta TOYHOCTI MOEII TpaHC(HEPHOTO

HaB4YaHHA

pred_probs = model.predict(X_val)
y_pred = np.argmax(pred_probs, axis=1)

n_classes = len(class_names)
print("Accuracy:”, accuracy_score(y_true, y_pred))
print(classification_report(y_true, y _pred, target_names=class_names, digits=4))

cm = confusion matrix(y true, y pred)

plt.figure(figsize=(8,6))

sns.heatmap(cm, annot=True, fmt='d', xticklabels=class names, yticklabels=class names, cmap='Blues')
plt.xlabel("Predicted")

plt.ylabel("True™)

plt.title("confusion Matrix")

plt.show()

sensitivities = np.zeros(n_classes)
specificities = np.zeros(n classes)

total = cm.sum()

for i in range(n_classes):
TP = cm[i, i]
FN = cm[i, :].sum() - TP
FP = cm[:, i].sum() - TP
TN = total - TP - FP - FN

sensitivities[i] = TP / (TP + FN) if (TP + FN) > @ else float('nan')
specificities[i] TN / (TN + FP) if (THN + FP) > @ else float('nan')

print(”\nPer-class Sensitivity (Recall) and Specificity:")
for i, name in enumerate(class_names):
print(f"{name:25s} Sensitivity: {sensitivities[i]:.af} Specificity: {specificities[i]:.4f}")

macro_sens = np.nanmean(sensitivities)
macro_spec = np.nanmean(specificities)
balanced acc = balanced accuracy score(y true, y pred)

print(f"\nMacro Sensitivity (Recall): {macro_sens:.4f}")

print(f"Macro Speciticity: {macro_spec:.at}")
print(f"Balanced Accuracy: {balanced_acc:.4f}")

Pucynok A4 — Kon ¢dyHK1ii TeCTyBaHHSI TOYHOCTI MOJIENEH
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