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ABSTRAK

Perkebunan jeruk di Kecamatan Dau, Kabupaten Malang membutuhkan sistem
pemantauan jumlah pohon yang akurat untuk mendukung manajemen dan produksi.
Penelitian ini bertujuan menghitung jumlah pohon jeruk menggunakan citra
orthophoto resolusi tinggi tahun 2024 seluas £24 ha. Dengan menggunakan metode
Object-Based Image Analysis (OBIA) yang dikombinasikan dengan algoritma
random forest serta mengevaluasi akurasinya terhadap digitasi manual. Tahapan
meliputi digitasi manual sebagai data referensi, pengambilan sampel pelatihan,
klasifikasi dengan random forest, segmentasi multiresolusi, konversi hasil menjadi
titik pohon, dan uji akurasi menggunakan confusion matrix. Hasil analisis
menunjukkan perhitungan otomatis menghasilkan 82.756 titik pohon, sedangkan
digitasi manual menghasilkan 21.723 titik, dengan deviasi 61.033 titik pohon.
Perbedaan ini dipengaruhi oleh kerapatan tanaman, vegetasi campuran, dan kualitas
citra. Evaluasi akurasi menghasilkan overall accuracy 71% dan koefisien kappa
0,54, yang mengindikasikan kesesuaian klasifikasi masih moderat. Penelitian ini
menegaskan bahwa kombinasi OBIA dan random forest berpotensi untuk
klasifikasi pohon jeruk otomatis, namun deviasi yang besar menunjukkan
keterbatasan pada citra kompleks. Diperlukan optimasi parameter segmentasi dan
pemilihan objek yang lebih adaptif, dengan menekankan ciri khas tajuk jeruk, guna

meminimalkan kesalahan dan meningkatkan akurasi hasil klasifikasi.

Kata kunci : OBIA, Orthophoto, Perkebunan Jeruk, Random Forest, Tree
Counting.



ANALYSIS OF TREE COUNTING IN ORANGE PLANTATIONS
USING HIGH RESOLUTION IMAGERY WITH
OBJECT-BASED IMAGE ANALYSIS (OBIA) METHOD
Case Study : Orange Plantation, Dau Subdistrict, Malang Regency

Elisabet Mujan, 2125047
Supervisor 1 : Martinus Edwin T, S.T., M. GeomSc., Ph.D.
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ABSTRACT

Orange plantations in Dau sub-district, Malang Regency, require an accurate tree
counting system to support management and production. This study aims to count
the number of orange trees using high-resolution 2024 orthophoto imagery covering
an area of £24 ha. The research uses the Object-Based Image Analysis (OBIA)
method combined with a random forest algorithm and evaluates its accuracy against
manual digitization. The stages include manual digitization as reference data,
training sample collection, random forest classification, multiresolution
segmentation, conversion of the results into tree points, and accuracy testing using
a confusion matrix. The analysis results show that the automatic calculation
produced 82,756 tree points, while manual digitization yielded 21,723 points, with
a deviation of 61,033 tree points. This difference is influenced by planting density,
mixed vegetation, and image quality. The accuracy evaluation resulted in an overall
accuracy of 71% and a kappa coefficient of 0.54, which indicates a moderate level
of classification agreement. This research confirms that the combination of OBIA
and random forest has the potential for automatic orange tree classification, but the
large deviation indicates limitations with complex imagery. Optimizing
segmentation parameters and selecting more adaptive objects, with an emphasis on
the distinctive characteristics of orange tree crowns, is needed to minimize errors

and improve the accuracy of the classification results.

Keywords : OBIA, Orthophoto, Orange Plantation, Random Forest, Tree

Counting.
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