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ABSTRACT 

Waste management is one of the critical environmental issues that requires 

innovative technology-based solutions. This research develops a waste 

classification system using the Mask R-CNN algorithm, implemented through the 

FastAPI framework. The dataset consists of 2,467 waste images categorized into 

six classes, while 455 images were selected for training to fit the research scope. 

The preprocessing stage included converting images into tensors and transforming 

annotations from LabelMe into the proper format for Mask R-CNN. The model was 

trained with a learning rate of 0.005, momentum of 0.9, and weight decay of 0.0005, 

and evaluated using a confusion matrix. The experimental results indicate that the 

model achieved an overall accuracy of 78%, with an average precision of 73%, 

recall of 66%, and F1-score of 64%. The best performance was obtained in the 

cardboard class with 83% precision and 100% recall, while the trash class showed 

the weakest performance as it failed to be detected by the model. The system was 

deployed into a web-based interface consisting of three main features: model 

selection, image-based classification via file upload, and realtime detection through 

a camera. These findings demonstrate that Mask R-CNN can be effectively applied 

to automatic waste classification. However, further improvements such as enlarging 

the dataset, applying advanced data augmentation, and testing other architectures 

are recommended to enhance the model’s robustness and accuracy. 

 

Keywords: Mask R-CNN, FastAPI, waste classification, realtime detection, deep 

learning. 
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ABSTRAK 

Pengelolaan sampah merupakan salah satu isu lingkungan penting yang 

membutuhkan solusi inovatif berbasis teknologi. Penelitian ini mengembangkan 

sistem klasifikasi sampah menggunakan algoritma Mask R-CNN yang 

diimplementasikan melalui framework FastAPI. Dataset yang digunakan berjumlah 

2.467 citra sampah yang terbagi dalam enam kelas, namun hanya 455 citra dipilih 

untuk pelatihan sesuai kebutuhan penelitian. Tahap pra-pemrosesan meliputi 

konversi citra menjadi tensor serta transformasi anotasi dari LabelMe ke format 

yang sesuai dengan Mask R-CNN. Model dilatih dengan parameter learning rate 

0.005, momentum 0.9, dan weight decay 0.0005, serta dievaluasi menggunakan 

confusion matrix. Hasil pengujian menunjukkan akurasi keseluruhan sebesar 78%, 

dengan nilai rata-rata presisi 73%, recall 66%, dan F1-score 64%. Performa terbaik 

ditunjukkan pada kelas cardboard dengan presisi 83% dan recall 100%, sedangkan 

kelas trash memiliki performa terendah karena tidak berhasil terdeteksi oleh model. 

Sistem ini diimplementasikan dalam antarmuka berbasis web dengan tiga fitur 

utama, yaitu pemilihan model, klasifikasi citra melalui unggahan gambar, serta 

deteksi secara realtime menggunakan kamera. Hasil penelitian membuktikan bahwa 

Mask R-CNN dapat digunakan untuk klasifikasi sampah secara otomatis, meskipun 

peningkatan jumlah data, augmentasi lanjutan, dan eksplorasi arsitektur lain masih 

diperlukan untuk meningkatkan akurasi dan kestabilan model. 

 

Kata kunci: Mask R-CNN, FastAPI, klasifikasi sampah, deteksi realtime, deep 

learning. 
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