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ABSTRAK

Pengukuran diameter kanopi kelapa sawit digunakan untuk menggambarkan
pertumbuhan vegetatif tanaman, tetapi pengukuran manual pada areal luas masih
menghadapi kendala efisiensi, kebutuhan tenaga kerja, biaya, dan konsistensi hasil.
Penelitian ini bertujuan memperoleh citra udara, mengembangkan model Mask R-
CNN untuk identifikasi dan pengukuran diameter kanopi, serta memverifikasi hasil
model terhadap pengukuran lapangan. Data yang digunakan berupa orthophoto
RGB hasil perekaman drone pada Blok ISO 074 dan ISO 075. Model dibangun
dengan arsitektur Mask R-CNN ber-backbone ResNet-50 melalui pendekatan
transfer learning, menggunakan 222 sampel berlabel dan 50 epoch pelatihan.
Evaluasi dilakukan dengan metrik precision, recall, FI-score, overall accuracy, uji
t berpasangan, Mean Absolute Error (MAE), dan Mean Absolute Percentage Error
(MAPE). Hasil menunjukkan model mampu mendeteksi kanopi kelapa sawit
dengan recall 99,56% pada Blok ISO 074 dan 99,86% pada Blok ISO 075. Pada
verifikasi diameter kanopi di Blok ISO 075, rata-rata hasil model sebesar 7,641 m,
sedangkan pengukuran manual sebesar 9,455 m, dengan MAE 1,8 dan MAPE 19%,
serta menunjukkan perbedaan yang signifikan secara statistik. Model Mask R-CNN
dapat digunakan untuk inventarisasi kanopi kelapa sawit secara otomatis, meskipun
estimasi diameter masih memerlukan kalibrasi lanjutan.

Kata kunci: kelapa sawit, diameter kanopi, Mask R-CNN, citra drone, deep
learning, ResNet-50
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ABSTRACT

Oil palm canopy diameter measurement is used to describe vegetative plant
growth, yet manual measurement over large plantation areas still faces limitations
in efficiency, labor, cost, and consistency. This study aimed to acquire aerial
imagery, develop a Mask R-CNN model for canopy identification and diameter
measurement, and verify the model outputs against field measurements. The data
used were RGB orthophotos captured by drone over Block ISO 074 and Block I1SO
075. The model was developed using a Mask R-CNN architecture with a ResNet-50
backbone through transfer learning, based on 222 labeled samples and 50 training
epochs. Model evaluation used precision, recall, FI-score, overall accuracy, paired
t-test, Mean Absolute Error (MAE), and Mean Absolute Percentage Error (MAPE).
The results showed that the model detected oil palm canopies with a recall of
99.56% in Block ISO 074 and 99.86% in Block ISO 075. In canopy diameter
verification at Block ISO 075, the model produced an average diameter of 7.641 m,
while manual measurement showed an average of 9.455 m, with an MAE of 1.8 and
a MAPE of 19%, indicating a statistically significant difference. The Mask R-CNN
model can support automatic oil palm canopy inventory, although diameter
estimation still requires further calibration.

Keywords: oil palm, canopy diameter, Mask R-CNN, drone imagery, deep
learning, ResNet-50
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