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ABSTRAK 

 

Nama Mahasiswa / NPM  : Satria Farras Athallasyah / 21081010258 

Judul Skripsi                     : Deteksi dan Analisis Biofouling pada Lambung 

Kapal di SBU Galangan Pelni Surya Menggunakan 

Histogram of Oriented Gradient dan Support 

Vector Machine. 

Dosen Pembimbing          : 1. Fetty Tri Anggraeny, S.Kom., M.Kom 

 2. Hendra Maulana, S.Kom., M.Kom. 

 

 

Masalah Biofouling pada lambung kapal menjadi salah satu tantangan besar dalam 

industri maritim karena berdampak pada peningkatan konsumsi bahan bakar, penurunan 

kecepatan kapal, serta membebani biaya operasional. Akumulasi Biofouling diketahui dapat 

meningkatkan konsumsi bahan bakar hingga 20%, yang turut mendorong naiknya emisi karbon 

ke Atmosfer. Untuk menjawab permasalahan tersebut, penelitian ini merancang sistem berbasis 

citra digital guna mendeteksi dan menganalisis Biofouling secara efektif di SBU Galangan 

Pelni Surya. Metode Histogram of Oriented Gradient (HOG) digunakan untuk mengekstraksi 

ciri visual Biofouling, sementara algoritma Support Vector Machine (SVM) diterapkan untuk 

melakukan klasifikasi tingkat keparahannya. Data citra dikumpulkan melalui pengambilan 

gambar langsung dari lambung kapal dan diproses melalui tahapan pra-pemrosesan, ekstraksi 

ciri, serta klasifikasi. Hasil penelitian menunjukkan sistem mampu mendeteksi keberadaan 

Biofouling dengan akurasi yang memuaskan, khususnya pada kategori bersih dan ringan. 

Namun, akurasi pada tingkat sedang dan parah masih perlu ditingkatkan akibat keterbatasan 

jumlah data latih. Penerapan sistem ini diharapkan dapat mempercepat proses inspeksi, 

meningkatkan efektivitas pengambilan keputusan perawatan kapal, dan mendukung upaya 

pengurangan emisi karbon di sektor maritim.  

 

 

Kata kunci: Biofouling, Histogram of Oriented Gradient, Support Vector Machine, Deteksi Citra, 

Pengolahan Citra 
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ABSTRACT 

 

Student Name / NPM       : Satria Farras Athallasyah / 21081010258 

Thesis Title                       : Detection and Analysis of Biofouling on the Hull 

of Ships at the Pelni Surya Shipyard Using 

Histogram of Oriented Gradient and Support 

Vector Machine 

Advisor                             : 1. Fetty Tri Anggraeny, S.Kom., M.Kom 

 2. Hendra Maulana, S.Kom., M.Kom. 

 

ABSTRACT 

 

Biofouling on ship hulls poses a significant challenge in the maritime industry, leading 

to increased fuel consumption, reduced vessel speed, and higher operational costs. The 

accumulation of Biofouling can raise fuel consumption by up to 20%, contributing to greater 

carbon emissions into the atmosphere. To address this issue, this study develops a digital 

image-based system to effectively detect and analyze Biofouling at SBU Galangan Pelni Surya. 

The Histogram of Oriented Gradient (HOG) method is applied for feature extraction, while the 

Support Vector Machine (SVM) algorithm is utilized to classify the severity levels of 

Biofouling. Image data were collected directly from ship hulls and processed through 

preprocessing, feature extraction, and classification stages. The results show that the system 

successfully detects Biofouling with satisfactory accuracy, particularly for clean and light 

contamination categories. However, detection accuracy for moderate and severe levels still 

requires improvement due to limited training data. The implementation of this system is 

expected to accelerate inspection processes, enhance decision-making for ship maintenance, 

and support efforts to reduce carbon emissions in the maritime sector. 

 

Keywords:  Biofouling, Histogram of Oriented Gradient, Support Vector Machine, Image 

Detection, Image Processing 
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