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ABSTRAK 

 Pemantauan perubahan tutupan lahan menjadi semakin krusial seiring 

meningkatnya dinamika pembangunan, khususnya di wilayah perkotaan seperti 

Kecamatan Tulungagung. Pemanfaatan teknologi penginderaan jauh menggunakan 

citra satelit resolusi tinggi Pleiades-1A menawarkan solusi yang efektif untuk 

memperoleh informasi spasial secara detail dan akurat. Penelitian ini bertujuan 

membandingkan kinerja tiga algoritma machine learning Random Forest (RF), 

Support Vector Machine (SVM), dan Maximum Likelihood Classification (MLC) 

dalam klasifikasi tutupan lahan di Kecamatan Tulungagung. Proses klasifikasi 

dilakukan dengan metode supervised classification terhadap 14 kelas tutupan lahan. 

Evaluasi akurasi dilakukan menggunakan confusion matrix berdasarkan 232 titik 

sampel validasi lapangan. Hasil penelitian menunjukkan bahwa algoritma Random 

Forest memiliki performa tertinggi dengan Overall Accuracy (OA) sebesar 87,50% 

dan Kappa 86,27%. Algoritma Support Vector Machine menempati posisi kedua 

dengan OA 81,47% dan Kappa 79,69%, sedangkan Maximum Likelihood 

Classification memperoleh akurasi terendah dengan OA 74,57% dan Kappa 

72,19%. RF terbukti paling konsisten dan akurat dalam mengidentifikasi kelas 

tutupan lahan yang kompleks, termasuk pada area yang terpengaruh bayangan 

awan, sehingga direkomendasikan sebagai metode terbaik untuk studi serupa di 

wilayah dengan karakteristik beragam. 

 

Kata Kunci: Citra Pleiades-1A, Klasifikasi Tutupan Lahan, Machine Learning, 

Maximum Likelihood Classification, Random Forest, Support Vector Machine. 
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ABSTRACT 

 Monitoring land cover change has become increasingly crucial with the 

rising dynamics of development, especially in urban areas such as Tulungagung 

District. The utilization of remote sensing technology with high-resolution 

Pleiades-1A satellite imagery offers an effective solution for obtaining detailed and 

accurate spatial information. This study aims to compare the performance of three 

machine learning algorithms Random Forest (RF), Support Vector Machine 

(SVM), and Maximum Likelihood Classification (MLC) for land cover 

classification in Tulungagung District. The classification was performed using a 

supervised classification method on 14 land cover classes. Accuracy assessment 

was conducted using a confusion matrix based on 232 field validation sample 

points. The results indicate that the Random Forest algorithm achieved the highest 

performance with an Overall Accuracy (OA) of 87.50% and a Kappa coefficient of 

86.27%. The Support Vector Machine algorithm ranked second with an OA of 

81.47% and a Kappa of 79.69%, while Maximum Likelihood Classification yielded 

the lowest accuracy with an OA of 74.57% and a Kappa of 72.19%. RF proved to 

be the most consistent and accurate in identifying complex land cover classes, 

including areas affected by cloud shadow, and is therefore recommended as the best 

method for similar studies in regions with diverse characteristics. 

 

Keywords: Pleiades-1A Imagery, Land Cover Classification, Machine Learning, 

Maximum Likelihood Classification, Random Forest, Support Vector Machine. 
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