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ANALISIS KINERJA ARSITEKTUR CONVOLUTIONAL
NEURAL NETWORK EFFICIENTNETV2B0 DALAM
KLASIFIKASI MULTIKELAS PENYAKIT DAUN TANAMAN

STROBERI
ERA DANI KURNIAWAN

ABSTRAK

Penyakit daun pada tanaman stroberi berpotensi mengurangi kualitas dan
produktivitas hasil panen apabila tidak dideteksi secara dini. Perkembangan
teknologi Deep Learning, khususnya Convolutional Neural Network (CNN), telah
banyak dimanfaatkan untuk klasifikasi penyakit tanaman berbasis gambar digital
karena dapat mengidentifikasi karakteristik visual langsung dari data citra.
Meskipun berbagai kajian telah memperlihatkan kinerja CNN dengan baik dalam
klasifikasi penyakit tanaman, kajian yang secara khusus mengevaluasi kinerja
arsitektur EfficientNetV2B0 pada Kklasifikasi multikelas penyakit pada daun
stroberi masih relatif terbatas. Penelitian ini menganalisis kinerja arsitektur
EfficientNetV2B0 dalam Klasifikasi multikelas penyakit daun stroberi berbasis
citra digital berdasarkan metrik accuracy, precision, recall, dan F1-score.Objek
penelitian berupa 2.615 citra daun stroberi yang terdiri atas tiga kelas, yaitu Healthy
terdiri dari 456 citra, Angular Leaf Spot sebanyak 1.050 citra, dan Leaf Scorch
sebanyak 1.109 citra. Dataset diperoleh dari dua dataset publik pada platform
Kaggle. Dataset kemudian melalui tahap preprocessing dan augmentasi citra
sebelum diterapkan untuk melatih model EfficientNetV2B0O melalui pendekatan
transfer learning berbasis feature extraction.Hasil penelitian menunjukkan bahwa
model EfficientNetV2B0 mencapai akurasi pelatihan sebesar 99,52% dan akurasi
validasi sebesar 99,62%. Pada tahap pengujian, model memperoleh akurasi sebesar
99%, dengan nilai precision, recall, dan F1-score pada setiap kelas berkisar antara
0,98 hingga 1,00. Hasil evaluasi menunjukkan bahwa sebagian besar citra berhasil
diklasifikasikan dengan benar dan hanya sebagian kecil sampel yang mengalami
misklasifikasi antar kelas penyakit. Temuan ini menunjukkan bahwa
EfficientNetV2B0 memiliki performa yang optimal dalam klasifikasi multikelas
penyakit daun stroberi pada dataset yang digunakan. Kajian ini memberikan bukti
empiris mengenai kinerja EfficientNetV2B0 dan dapat menjadi referensi bagi
pengembangan dan penelitian lanjutan dalam sistem identifikasi penyakit tanaman
berbasis citra digital.

Kata kunci: EfficientNetV2B0, Convolutional Neural Network, klasifikasi
multikelas, penyakit daun stroberi, Deep Learning.
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ABSTRACT

Leaf diseases in strawberry plants have the potential to reduce crop quality and
productivity if not detected early. Advances in Deep Learning technology,
particularly Convolutional Neural Networks (CNNs), have been widely utilized for
plant disease classification based on digital images because they can identify visual
characteristics directly from image data. Although various studies have
demonstrated the strong performance of CNNs in plant disease classification,
research specifically evaluating the performance of the EfficientNetV2B0
architecture in the multi-class classification of strawberry leaf diseases remains
relatively limited. This study analyzes the performance of the EfficientNetV2B0
architecture in the multi-class classification of strawberry leaf diseases based on
digital images, using the metrics accuracy, precision, recall, and F1-score. The
study dataset consists of 2,615 images of strawberry leaves divided into three
classes: “Healthy” (456 images), “Angular Leaf Spot” (1,050 images), and “Leaf
Scorch™ (1,109 images). The dataset was obtained from two public datasets on the
Kaggle platform. The dataset then underwent image preprocessing and
augmentation before being used to train the EfficientNetV2B0 model using a
feature extraction-based transfer learning approach. The results of the study show
that the EfficientNetV2B0 model achieved a training accuracy of 99.52% and a
validation accuracy of 99.62%. During the testing phase, the model achieved an
accuracy of 99%, with precision, recall, and F1-score values for each class ranging
from 0.98 to 1.00. The evaluation results indicate that the majority of images were
correctly classified, and only a small fraction of samples were misclassified across
disease classes. These findings indicate that EfficientNetV2B0 delivers optimal
performance in the multiclass classification of strawberry leaf diseases on the
dataset used. This study provides empirical evidence of EfficientNetV2B0's
performance and can serve as a reference for further development and research in
digital image-based plant disease identification systems.

Keywords: EfficientNetV2B0, Convolutional Neural Network, multiclass
classification, strawberry leaf diseases, Deep Learning.

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN SAMPUL ...ttt 0
HALAMAN JUDUL......ooiiiiiiieie et I
HALAMAN PERNYATAAN KARYA SENDIRI .....cccoveiiiiiieiecene e ii
HALAMAN SURAT KETERANGAN UJI TURNITIN ..o i
HALAMAN PENGESAHAN .......coootiiieee e iv
KATA PENGANTAR ..ottt sttt %
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS
AKHIR DI REPOSITORIUMB ..ot vii
ABSTRAK .ottt e e viii
ABSTRACT ettt ettt bbb bbb et et e iX
DAFTAR IS ..ottt sre e eneaneas X
DAFTAR TABEL ..ot Xii
DAFTAR GAMBAR ...ttt Xiii
DAFTAR LAMPIRAN ...ttt Xiv
BAB | PENDAHULUAN ..ottt eneas 1
1.1 Latar BelaKang ......cc.ocveivieiiiiccece e 1
1.2 RUMUSAN MaSalaN ........ccviiiiiiiiee e 5
1.3 TUJUAN PENEIITIAN .....oviiiice et 5
1.4 Manfaat Penelitian .........ccoovoieiieiice e 5
1.5 Batasan Masalah............ccoveeiiiiiii 6
BAB Il TINJAUAN PUSTAKA ..ottt 7
2.1TEOM ULAIMA ...ttt sttt 7
2.1.1 Convolutional Neural Network (CNN) .........cooviiiiiiiieieence s 7
2.1.2 EffiCIENtNEIV2BO0 ..o 9
2.1.3 DEEP LBAIMING ....eiuiiiiieitiite sttt 13
2.2 Penelitian Terdahulu ... 13
2.3 TN PENAUKUNG ....cvvivviieieciesie e e 22
2.3.1 CItra DIgital........cccvveiiiiiece e 22
2.3.2 Klasifikasi MUItIKEIAS ...........ccceveeiiiieieee e 23
2.3.3 Data AUGMENTALION ....ocvieiiieeiie e 23
2.3.4 Teknik Optimasi dan Regularisasi ...........c.coovvvrininieienc e 23
2.3.5 Transfer Learning......cccccoveieeiie ittt 24
2.3.6 Evaluasi Kinerja Model.............coooiiiiiiiniicee e 25
BAB 111 METODE PENELITIAN ...coiiiiceee e 27
3.1.JeNIS PENEIITIAN . ...c.vi et 27
X

https://lib.mercubuana.ac.id



3.2 Tahapan Penelitian ... 27

3.2.1 Observasi AKAJEMIK ......ooooeeeeeee e 28
3.2.2 1dentifikasi Masalan ........coooooeeeeee 29
3.2.3. Pengumpulan Data ..........ccccveiveiieiieie et 29
3.2.4 Data CleANING ......eieeiieie ittt sttt 30
3.2.5 Data Preprocessing dan Split Data...........ccceoevveviiieiienece e 30
3.2.6 Image AUGMENTALION ........coiiiieiieieeie e e 31

3.3 INSrUMEN PENEIITIAN. ...t e e e e e 32
3.4 SUDJEK Penelitian........cccooiiiiiiieie e 33
BAB IV PEMBAHASAN. ..ottt e e e e e e e 34
4.1 Dataset PeNIItIaAN .....ccooeeeeeeeeeeeeeee e 34
4.1.1 Sumber dan Kategori Dataset............ccccovveveiiieiicie e 34
4.1.2 DiStribDUST DataSet ......cceeeee oo 35
4.1.3 SAMPEl DAASEL........ccvveiiiiieciecie e 36

4.2 Pre-Processing Datal .........ccooiiiiiiiiiiiiiee e 37
4.2.1 SPIt DALA......ccveeieiiecieee e 38
4.2.2 Data AUGMENTALION ....ocvveivieieeie et 39
4.2.3 Train Set SAMPIES ......ocviiieece e 40

4.3 Pelatihan Model EfficientNetV2BO0 ......ccooooeeveeee e 41
4.3.1 Perancangan Arsitektur Model...........c.ccoeoviiiiiiiiicccccee e, 41
4.3.2 Konfigurasi Pelatinan............c.ccoooeiiiiiiieiise e 42

4.4 Analisis Kinerja Model ..........cccoviieiiiiecc e 44
4.4.1 Hasil Pelatihan Model EfficientNetV2BO0........cooovoeeei 44

A5 BVAIUAST ...ttt e e e e e 46
4.5.1 ConfUSION IMALTIX ..o, 46
4.5.2 Classification REPOIT........ccccveieiieiieie e 47
4.5.3 Prediction SampPle ONTESL ......cvvieeiiciesecce e 48
BAB V KESIMPULAN DAN SARAN ..ottt e e e aaaen 50
5.1 KESIMPUIAN ..ottt 50
D A AN e et — et —————— 50
DAftar PUSTAKA. ......ce oot e e 51
LAMIPITAN <.t b bbb 55
Xi

https://lib.mercubuana.ac.id



DAFTAR TABEL

Tabel 2.1 Penelitian Terdahulu ............cooviiiiiiii e 13
Tabel 3. 1 Instrumen Penelitian Perangkat Lunak (Software) ..........ccccoevvvvvenrnne. 32
Tabel 3. 2 Instrumen Penelitian Perangkat Keras (Hardware).............cccccevvvennne. 33
Tabel 4.1 Kategori DataSel.........coviiiieiiiiiic et 35
Tabel 4.2 DistribUST DAaSEL.........ccviiriiieieiee e 35
Tabel 4.3 Labelling .......cooiii e 37
Tabel 4.3 SPIE DaAta........c.ccceeiiiiiicce e 39
Tabel 4.4 Data AUGMENTATION ......ccoiiiiiieieiee s 39
Tabel 4.5 Arsitektur Model EfficientNetV2BO0..........cccovvvviviineneneniseeeeeeens 41
Tabel 4.6 Konfigurasi Pelatihan Model ... 42
Tabel 4.7 fungsi CallDacK ...........ccveiiiiiic e 43
Tabel 4.8 Classification REPOIT..........cccviieiiiiieiere s 47

Xii

https://lib.mercubuana.ac.id



DAFTAR GAMBAR

Gambar 2.1 ArSItEKIUr CNIN L......oiiiiieieiee s 8
Gambar 2.1 Struktur MBConv dan Fused-MBCONV .........ccccceoeiiniieninicieee, 11
Gambar 3.1 tahapan penelitian...........ccccoeiieiiie i 28
Gambar 4.3 AUGMENTATION ........cviiiiiieie e 40
Gambar 4.4 Train Set SAMPIE .....c.ooii i 40
Gambar 4.5 Training validation ACCUracy & LOSS .......ccceoverererenininisieieeeen, 45
Gambar 4.6 ConfUuSION IMALFIX .......ecviiiieieieiie e 46
Gambar 4.7 sample test Prediction..........cooeoeieiiiiniiineeee e 48

Xiii

https://lib.mercubuana.ac.id



DAFTAR LAMPIRAN

LAMPIRAN 1 KARTU ASISTENSI ..ot 55
LAMPIRAN 2 CURICULUM VITAE ...t 56
LAMPIRAN 3 SERTIFIKASI BNSP ...t 57
LAMPIRAN 4 PERNYATAAN SIMILARITY CHECK ..o 58

Xiv

https://lib.mercubuana.ac.id





