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ABSTRAK

Machine learning telah diterapkan dalam berbagai domain, termasuk
bioinformatika. Salah satu persoalan bioinformatika yang dapat diselesaikan
dengan pendekatan machine learning adalah klasifikasi spesies. Penelitian ini
berupaya mengklasifikasikan spesies ke dalam famili berdasarkan sekuens DNA
barcode menggunakan pendekatan supervised learning dengan algoritma Random
Ferns. Digunakan model komputasi dengan 13 tahapan, termasuk pengunduhan
data, rangkaian praproses data, model training, prediksi, dan evaluasi. Gen
ribulose-1,5-bisphosphate carboxylase-oxygenase large sub-unit (rbcL) yang
merupakan salah satu lokus DNA barcode untuk tanaman, digunakan untuk
merepresentasikan spesies dalam famili Amarilis dan Lili. Berdasarkan hasil
eksperimen dengan 1.245 sekuens DNA training dan 220 sekuens testing
menunjukkan bahwa Random Ferns dapat digunakan untuk mengklasifikasikan
spesies ke dalam famili yang sesuai secara cepat dan akurat. Tercapai tingkat
akurasi yang konsisten hingga 99,09% dalam waktu training selama 180ms dengan
hanya menggunakan memori sebanyak 14,5MB. Perbandingan dengan algoritma
Random Forest yang menjadi state-of-the-art menunjukkan Random Ferns dapat

mencapai tingkat akurasi yang sepadan secara lebih efisien.

Kata kunci: machine learning, random ferns, klasifikasi supervised, klasifikasi

spesies, DNA barcode, gen rbcL, analisa data, bioinformatika
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ABSTRACT

Machine learning has been applied in various domains, including bioinformatics.
One of the bioinformatics problems that can be solved by using a machine learning
approach is species classification. This study attempts to classify species into
families based on their DNA barcode sequences using supervised learning
approach, i.e., the Random Ferns algorithm. A computational model consisting of
13 steps was proposed, including data retrieval, a series of data preprocessing,
model training, prediction, and evaluation. The ribulose-1,5-bisphosphate
carboxylase-oxygenase large sub-unit (rbcL) gene that has been selected as one of
the DNA barcode loci for plants is used to represent species in the Amaryllidaceae
and Liliaceae families. By using 1,245 DNA sequences for training and 220
sequences as testing data, the experiment results show that Random Ferns can be
used to classify species sequences quickly and accurately into appropriate families
based on their DNA barcode sequences. The trained model could achieve persistent
accuracy result as high as 99,09% within 180ms of training time and using only
14,5 MB of memory. A comparison against the state-of-the-art Random Forest
algorithm showed Random Ferns was able to achieve the same level of accuracy

more efficiently.

Keywords: machine learning, random ferns, supervised classification, species

classification, DNA barcode, rbcL gene, data analysis, bioinformatics.
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