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ABSTRAK 

 

Program Sarjana Informatika Universitas Nasional 

Program Studi Informatika 

Skripsi, 10 Februari 2026 

 

1. Nama Penulis : Hernan Yudistira 

 

2. Nomor Pokok Mahasiswa : 227064516003 

3. Judul Skripsi : KLASIFIKASI CITRA 

KEBAKARAN HUTAN MENGGUNAKAN NEURAL 

NETWORK: STUDI PERBANDINGAN ARSITEKTUR 

RESNET-50 DAN VGG-16 

4. Dosen Pembimbing : Djarot Hindarto, S.Kom., M.Kom 

Kebakaran hutan merupakan bencana ekologis yang memerlukan 

sistem deteksi dini yang akurat serta pengelolaan data yang aman 

dan transparan. Meskipun Convolutional Neural Network (CNN) 

telah banyak digunakan dalam klasifikasi citra kebakaran hutan, 

sebagian penelitian sebelumnya menunjukkan performa ResNet-50 

yang belum optimal serta belum memperhatikan integritas data. 

Penelitian ini bertujuan membangun sistem klasifikasi citra 

kebakaran hutan yang mengintegrasikan CNN dengan teknologi 

InterPlanetary File System (IPFS) dan Blockchain untuk menjamin 

keamanan serta sifat immutable data. Dua arsitektur, yaitu ResNet- 

50 dan VGG-16, dibandingkan menggunakan metode Transfer 

Learning pada dataset berimbang sebanyak 1.000 citra yang dibagi 

menjadi data latih, validasi, dan uji. Setiap citra disimpan pada IPFS 

untuk menghasilkan Content Identifier (CID) yang kemudian dicatat 

ke Blockchain melalui smart contract. Hasil pengujian menunjukkan 

bahwa ResNet-50 memperoleh accuracy 96%, precision 0,96, recall 

0,96, dan F1-score 0,95, meningkat signifikan dibandingkan 

penelitian sebelumnya, sedangkan VGG-16 memperoleh accuracy 

91%, precision 0,91, recall 0,91, dan F1-score 0,91. Dari sisi 

komputasi, ResNet-50 lebih efisien dengan ukuran model 93,5 MB 

dan waktu inferensi 2,87 detik dibandingkan VGG-16 sebesar 204,7 

MB dan 3,51 detik. Penelitian ini menyimpulkan bahwa integrasi 

CNN dengan IPFS dan Blockchain menghasilkan sistem deteksi 
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kebakaran hutan yang akurat, efisien, aman, transparan, serta 

berhasil meningkatkan performa ResNet-50 dibandingkan penelitian 

terdahulu. 

Kata Kunci: Blockchain; IPFS; ResNet-50; Vgg-16; Kebakaran 

Hutan. 
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ABSTRACT 

 

National University Computer Science Undergraduate Program 

Computer Science Study Program 

Thesis, February 10, 2026 

 

1. Author's Name  : Hernan Yudistira 

 

2. Student Identification Number : 227064516003 

3. Thesis Title  : CLASSIFICATION 

OF FOREST FIRE IMAGES USING NEURAL 

NETWORKS: A COMPARATIVE STUDY OF 

RESNET-50 AND VGG-16 ARCHITECTURES 

4. Supervising Lecturer : Djarot Hindarto, S.Kom., M.Kom 

Forest fires are ecological disasters that require accurate early detection 

systems as well as secure and transparent data management. Although 

Convolutional Neural Networks (CNN) have been widely used in forest fire 

image classification, some previous studies indicated that the performance of 

ResNet-50 was not yet optimal and had not addressed data integrity. This study 

aims to build a forest fire image classification system that integrates CNN with 

InterPlanetary File System (IPFS) and Blockchain technology to ensure data 

security and immutability. Two architectures, ResNet-50 and VGG-16, were 

compared using the Transfer Learning method on a balanced dataset of 1,000 

images divided into training, validation, and testing data. Each image is stored 

on IPFS to generate a Content Identifier (CID), which is then recorded onto the 

Blockchain via a smart contract. The test results show that ResNet-50 achieved 

96% accuracy, 0.96 precision, 0.96 recall, and a 0.95 F1-score, a significant 

improvement over previous research, while VGG-16 achieved 91% accuracy, 

0.91 precision, 0.91 recall, and a 0.91 F1-score. In terms of computation, 

ResNet-50 proved more efficient with a model size of 93.5 MB and an 

inference time of 2.87 seconds, compared to VGG-16’s 204.7 MB and 3.51 

seconds. This research concludes that the integration of CNN with IPFS and 

Blockchain results in a forest fire detection system that is accurate, efficient, 

secure, and transparent, while successfully enhancing the performance of 
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ResNet-50 compared to prior studies. 

Keywords: Blockchain; IPFS; ResNet-50; Vgg-16; Forest Fires.
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