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LAMPIRAN 
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Lampiran  3. Persetujuan Etik 
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Lampiran  4. Dokumentasi Pengambilan Dataset Pribadi 
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Lampiran  5. Potongan Kode Pembagian Dataset dengan K-Fold Cross Validation 

for ds_name in DATASET_NAMES: 
    src_root = BASE_DIR / ds_name 
    out_root = BASE_DIR / f"{ds_name}_KFold" 
 
    if CLEAN_OUTPUT and out_root.exists(): 
        shutil.rmtree(out_root) 
 
    X, y, class_names = build_file_list(src_root) 
    if not X: 
        print(f"[SKIP] Dataset kosong: {src_root}") 
        continue 
 
    label_map = {p: lbl for p, lbl in zip(X, y)} 
 
    print(f"\n=== {ds_name} | total gambar: {len(X)} | 
kelas: {len(set(y))} ===") 
 
    skf = StratifiedKFold(n_splits=K, shuffle=True, 
random_state=SEED) 
 
    for fold_idx, (train_idx, val_idx) in 
enumerate(skf.split(X, y), start=1): 
        fold_dir = out_root / f"fold_{fold_idx}" 
        train_dir = fold_dir / "train" 
        val_dir   = fold_dir / "valid" 
 
        ensure_class_dirs(train_dir, class_names) 
        ensure_class_dirs(val_dir, class_names) 
 
        train_files = [X[i] for i in train_idx] 
        val_files   = [X[i] for i in val_idx] 
 
        copy_files(train_files, train_dir, label_map) 
        copy_files(val_files, val_dir, label_map) 
 
        print(f"[KFOLD] {ds_name} fold_{fold_idx}: 
train={len(train_files)}, valid={len(val_files)}") 
 



84 
 

 
 

Lampiran  6. Potongan Kode Augmentasi 

shear_deg = 5.7   
AUGS = [ 
    ("rot", transforms.RandomRotation(30)), 
 
    ("zoom_out", transforms.RandomAffine( 
        degrees=0, 
        scale=(0.8, 0.8) 
    )), 
 
    ("zoom_in", transforms.RandomAffine( 
        degrees=0, 
        scale=(1.2, 1.2) 
    )), 
 
    ("shift_x", transforms.RandomAffine( 
        degrees=0, 
        translate=(0.10, 0.0) 
    )), 
 
    ("shift_y", transforms.RandomAffine( 
        degrees=0, 
        translate=(0.0, 0.10) 
    )), 
 
    ("shear", transforms.RandomAffine( 
        degrees=0, 
        shear=shear_deg 
    )), 
 
    ("bright", transforms.ColorJitter( 
        brightness=(0.8, 1.2) 
    )), 
] 
 
def augment_folder(folder: Path): 
    for cdir in folder.iterdir(): 
        if not cdir.is_dir(): 
            continue 
 
        imgs = [ 
            p for p in cdir.iterdir() 
            if is_image_file(p) and "_aug_" not in 
p.stem 
        ] 
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        for img_path in imgs: 
            img = Image.open(img_path).convert("RGB") 
 
            for tag, transform in AUGS: 
                aug_img = transform(img) 
                out_name = 
f"{img_path.stem}_aug_{tag}{img_path.suffix}" 
                aug_img.save(cdir / out_name) 
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Lampiran  7. Potongan Kode Model Klasifikasi AlexNet 

class AlexNetCustom(nn.Module): 
    def __init__(self, num_classes): 
        super().__init__() 
        self.features = nn.Sequential( 
            nn.Conv2d(3, 16, 3, padding=1), nn.ReLU(), 
nn.MaxPool2d(2), 
            nn.Conv2d(16, 32, 3, padding=1), nn.ReLU(), 
nn.MaxPool2d(2), 
            nn.Conv2d(32, 64, 3, padding=1), nn.ReLU(), 
nn.MaxPool2d(2), 
            nn.Dropout(0.5) 
        ) 
        self.classifier = nn.Sequential( 
            nn.Linear(64 * 28 * 28, 500), 
            nn.ReLU(), 
            nn.Dropout(0.5),  
            nn.Linear(500, num_classes) 
        ) 
 
    def forward(self, x): 
        x = self.features(x) 
        x = torch.flatten(x, 1) 
        return self.classifier(x) 
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Lampiran  8. Potongan Kode Model Klasifikasi EfficientNet 

class EfficientNetB0(nn.Module): 
    def __init__(self, num_classes=1000): 
        super(EfficientNetB0, self).__init__() 
        self.stem = nn.Sequential( 
            nn.Conv2d(3, 32, 3, stride=2, padding=1, 
bias=False), 
            nn.BatchNorm2d(32), 
            Swish() 
        ) 
        self.blocks = nn.Sequential( 
            MBConvBlock(32, 16, 3, 1, 1, 0.25), 
            MBConvBlock(16, 24, 3, 2, 6, 0.25), 
            MBConvBlock(24, 40, 5, 2, 6, 0.25), 
            MBConvBlock(40, 80, 3, 2, 6, 0.25), 
            MBConvBlock(80, 80, 5, 1, 6, 0.25), 
            MBConvBlock(80, 112, 5, 2, 6, 0.25), 
            MBConvBlock(112, 112, 5, 1, 6, 0.25),  
            MBConvBlock(112, 112, 5, 1, 6, 0.25),  
            MBConvBlock(112, 192, 5, 1, 6, 0.25),  
            MBConvBlock(192, 192, 5, 1, 6, 0.25), 
            MBConvBlock(192, 192, 5, 1, 6, 0.25), 
            MBConvBlock(192, 192, 5, 1, 6, 0.25), 
            MBConvBlock(192, 320, 3, 2, 6, 0.25),  
            MBConvBlock(320, 1280, 1, 1, 6, 0.25), 
        ) 
        self.head = nn.Sequential( 
            nn.AdaptiveAvgPool2d(1), 
            nn.Conv2d(1280, num_classes, 1, bias=True) 
        ) 
 
    def forward(self, x): 
        x = self.stem(x) 
        x = self.blocks(x) 
        x = self.head(x) 
        x = torch.flatten(x, 1) 
        return x 
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Lampiran  9. Potongan Kode Model Klasifikasi MobileNetV3 

class MobileNetSmall(nn.Module): 
    def __init__(self, num_classes=1000): 
        super(MobileNetSmall, self).__init__() 
        self.conv1 = nn.Sequential( 
            nn.Conv2d(3, 16, 3, stride=2, padding=1, 
bias=False), 
            nn.BatchNorm2d(16), 
            HardSwish() 
        ) 
        self.bottlenecks = nn.Sequential( 
            Bottleneck(16, 16, stride=2, t=1, 
use_se=True, activation='RE'), 
            Bottleneck(16, 16, stride=2, t=4, 
activation='RE'), 
            Bottleneck(16, 24, stride=1, t=3, 
activation='RE'), 
            Bottleneck(24, 24, stride=2, t=3, 
use_se=True, activation='RE'), 
            Bottleneck(24, 40, stride=1, t=3, 
activation='HS', use_se=True), 
            Bottleneck(40, 40, stride=1, t=3, 
activation='HS', use_se=True), 
            Bottleneck(40, 40, stride=1, t=6, 
activation='HS', use_se=True),  
            Bottleneck(40, 48, stride=1, t=2.5, 
activation='HS', use_se=True), 
            Bottleneck(48, 48, stride=1, t=2.3, 
activation='HS', use_se=True), 
            Bottleneck(48, 96, stride=1, t=2.3, 
activation='HS', use_se=True), 
            Bottleneck(96, 96, stride=1, t=6, 
activation='HS', use_se=True), 
            Bottleneck(96, 96, stride=1, t=6, 
activation='HS', use_se=True), 
        ) 
        self.avgpool = nn.AdaptiveAvgPool2d(1) 
        self.conv2 = nn.Sequential( 
            nn.Conv2d(96, 576, 1, bias=False), 
            nn.BatchNorm2d(576), 
            HardSwish() 
        ) 
        self.conv3 = nn.Sequential( 
            nn.Conv2d(576, 1024, 1, bias=False), 
            nn.BatchNorm2d(1024) 
        ) 
        self.classifier = nn.Linear(1024, num_classes) 
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    def forward(self, x): 
        x = self.conv1(x) 
        x = self.bottlenecks(x) 
        x = self.avgpool(x) 
        x = self.conv2(x) 
        x = self.conv3(x) 
        x = torch.flatten(x, 1) 
        x = self.classifier(x) 
        return x 
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Lampiran  10. Confusion Matrix AlexNet pada Validasi Klasifikasi Dataset BMPD 
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Lampiran  11. Confusion Matrix AlexNet pada Validasi Klasifikasi Dataset DP 
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Lampiran  12. Confusion Matrix AlexNet pada Validasi Klasifikasi Dataset 
Gabungan 
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Lampiran  13. Confusion Matrix EfficientNet pada Validasi Klasifikasi Dataset 
BMPD 
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Lampiran  14. Confusion Matrix EfficientNet pada Validasi Klasifikasi Dataset DP 

 

 



95 
 

 
 

Lampiran  15. Confusion Matrix EfficientNet pada Validasi Klasifikasi Dataset 
Gabungan 
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Lampiran  16. Confusion Matrix MobileNetV3 pada Validasi Klasifikasi Dataset 
BMPD 
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Lampiran  17. Confusion Matrix MobileNetV3 pada Validasi Klasifikasi Dataset 
DP 
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Lampiran  18. Confusion Matrix MobileNetV3 pada Validasi Klasifikasi Dataset 
Gabungan 
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Lampiran  19. Contoh Gambar dari Dataset BMPD 
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Lampiran  20. Contoh Gambar dari Dataset Pribadi (DP) 



 
 

101 
 

RIWAYAT HIDUP 

 Komang Ratna Mutu Manikam lahir di Bukti, pada tanggal 17 

September 2004. Penulis  beralamat di Desa Bukti, Kecamatan 

Kubutambahan, Kabupaten Buleleng, Provinsi Bali. 

Penulis menyelesaikan pendidikan dasar di SD Negeri 3 Bukti 

pada tahun 2016. Kemudian penulis melanjutkan pendidikan 

menengah pertama di SMP Negeri 1 Kubutambahan dan lulus 

pada tahun 2019. Kemudian melanjutkan pendidikan menengah atas di SMA Negeri 

1 Sawan dan lulus di tahun 2022. Pada tahun yang sama, melanjutkan ke perguruan 

tinggi Universitas Pendidikan Ganesha pada Program Studi S1 Ilmu Komputer. 

Pada semester genap tahun 2026 penulis telah menyelesaikan Skripsi yang berjudul 

<Pengenalan Citra Telapak Tangan Menggunakan Convolutional Neural Network 

dengan Arsitektur AlexNet, EfficientNet, dan MobileNetV3=. Selanjutnya pada 

semester  ganjil tahun 2026 penulis telah resmi lulus dari Universitas Pendidikan 

Ganesha. 


