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ABSTRAK

Penelitian ini menganalisis performa tiga arsitektur Convolutional Neural Network,
yaitu EfficientNetV2S, InceptionV3, dan MobileNetV3Large, untuk klasifikasi citra
daun tanaman herbal berbasis TensorFlow Lite. Dataset utama yang digunakan
adalah Indonesian Herb Leaf Dataset 3500 yang terdiri atas citra daun dari 10 kelas
tanaman herbal Indonesia. Eksperimen dilakukan menggunakan transfer learning
berbobot ImageNet, dengan input 384 x 384 piksel untuk EfficientNetV2S dan
MobileNetV3Large serta 299 x 299 piksel untuk InceptionV3. Setiap model dilatih
melalui tahap feature extraction dan fine-tuning, kemudian dievaluasi dalam format
Keras, Test-Time Augmentation (TTA), dan TensorFlow Lite INTS hasil Post-
Training Quantization. Hasil evaluasi Keras menunjukkan bahwa EfficientNetV2S
dan MobileNetV3Large sama-sama memperoleh accuracy 0,99, sedangkan
InceptionV3 memperoleh accuracy 0,97. Pada evaluasi 7TA, EfficientNetV2S
menghasilkan akurasi tertinggi sebesar 99,43%, diikuti MobileNetV3Large sebesar
99,15% dan InceptionV3 sebesar 98,43%. Setelah dikonversi ke TensorFlow Lite
INTS, EfficientNetV2S memperoleh performa tertinggi dengan accuracy 96,43%,
macro Fl-score 0,96, dan ukuran model 23,06 MB. InceptionV3 INTS
menghasilkan accuracy 95,86%, macro F1-score 0,96, dan ukuran model 22,44
MB. MobileNetV3Large INTS memiliki ukuran paling kecil, yaitu 3,96 MB, tetapi
accuracy turun menjadi 30,20% sehingga belum layak digunakan pada konfigurasi
kuantisasi INTS yang diterapkan. Berdasarkan hasil tersebut, EfficientNetV2S INTS
direkomendasikan sebagai model akhir karena memberikan performa terbaik antara
akurasi dan ukuran model, sedangkan MobileNetV3Large perlu optimasi kuantisasi
lanjutan seperti quantization-aware training.

Kata kunci: EfficientNetV2S, InceptionV3, MobileNetV3Large, TensorFlow Lite,
Post-Training Quantization, klasifikasi daun herbal.
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ABSTRACT

This study analyzes the performance of three Convolutional Neural Network
architectures, namely EfficientNetV2S, InceptionV3, and MobileNetV3Large, for
TensorFlow Lite-based herbal leaf image classification. The main dataset used in
this study is the Indonesian Herb Leaf Dataset 3500, consisting of leaf images from
10 Indonesian herbal plant classes. The experiments were conducted using
ImageNet-based transfer learning, with 384 x 384 pixel inputs for EfficientNetV2S
and MobileNetV3Large and 299 x 299 pixel inputs for InceptionV3. Each model
was trained through feature extraction and fine-tuning stages, then evaluated in
Keras, Test-Time Augmentation (TTA), and INTS TensorFlow Lite formats
obtained through Post-Training Quantization. The Keras evaluation results show
that EfficientNetV2S and MobileNetV3Large both achieved an accuracy of 0.99,
while InceptionV3 achieved an accuracy of 0.97. In the TTA evaluation,
EfficientNetV2S produced the highest accuracy of 99.43%, followed by
MobileNetV3Large at 99.15% and InceptionV3 at 98.43%. After conversion to
INT8 TensorFlow Lite, EfficientNetV2S achieved the best performance with
96.43% accuracy, a macro Fl-score of 0.96, and a model size of 23.06 MB.
InceptionV3 INTS achieved 95.86% accuracy, a macro Fl-score of 0.96, and a
model size of 22.44 MB. MobileNetV3Large INTS had the smallest model size at
3.96 MB, but its accuracy decreased to 30.20%, making it unsuitable for
deployment under the applied INT8 quantization configuration. Based on these
findings, EfficientNetV2S INTS is recommended as the final model because it
provides the best performance between accuracy and model size, while
MobileNetV3Large requires further quantization optimization such as
quantization-aware training.

Keywords: EfficientNetV2S, InceptionV3, MobileNetV3Large, TensorFlow Lite,
Post-Training Quantization, herbal leaf classification.
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