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RINGKASAN

RAMLI RUMEON. Perancangan Sistem Distribusi Nutrisi IoT dan Pembangunan
Model Machine Learning Berbasis Data Telemetri Cassava. Dibimbing oleh
HERU SUKOCO dan HENDRA RAHMAWAN.

Penelitian ini berfokus pada tanaman cassava (Manihot esculenta), sebuah
komoditas pertanian yang memegang peranan penting dalam menjaga ketahanan
pangan. Di wilayah Jonggol, pertanian singkong menghadapi sejumlah tantangan,
terutama terkait efisiensi penggunaan air dan pupuk. Sistem manajemen manual
yang umumnya digunakan cenderung menyebabkan pemborosan sumber daya.
Untuk mengatasi masalah ini, penelitian dilakukan dengan tujuan utama
membangun dan membandingkan beberapa model Machine Learning (ML) yang
dapat memprediksi kesuburan lahan bagi tanaman cassava. Penelitian ini
berlangsung di dua lokasi kebun, yaitu Kebun 1 dan Kebun 2, dimana lima
algoritma Machine Learning (ML) diujicobakan, yaitu Support Vector Machine
(SVM), XGBoost, Random Forest, K-Nearest Neighbors (KNN), dan Decision
Tree. Penelitian dilakukan mulai dari bulan Maret 2024 hingga Maret 2025 di
Kebun Pendidikan dan Penelitian IPB yang terletak di Kecamatan Jonggol
Cileungsi, kabupaten Bogor.

Proses penelitian dimulai dengan pengumpulan data yang mencakup berbagai
variabel pendukung, seperti kelembapan tanah, kalium, nitrogen, fosfor suhu tanah,
EC, Ph tanah, kelembapan lingkungan, suhu lingkungan/suhu titik embun,
temperature rata rata, curah hujan, penyinaran matahari, dan kecepatan angin. Data
tersebut kemudian dipersiapkan melalui proses pembersihan untuk mengatasi
masalah nilai hilang dan outlier, serta transformasi data agar sesuai untuk analisis
lebih lanjut. Masing-masing algoritma diterapkan pada dataset yang telah di bagi
untuk data latih dan data uji dengan proporsi 80% dan 20% untuk mendapatkan
model terbaik dari lima model Machine Learning. Proses pelatihan dilakukan pada
dua skenario yaitu: penerapan model sebelum dan setelah proses tuning dan
dievaluasi menggunakan metrik Mean Absolute Error (MAE), Mean Squared Error
(MSE), dan Koefisien Determinasi (R?) yang bertujuan untuk menilai kinerja setiap
model dalam memprediksi kesuburan lahan.

Hasil penelitian menunjukkan bahwa sebelum tuning, dua model terbaik yang
teridentifikasi adalah SVM dan XGBoost. SVM dengan MAE (1,2378) dan R2
(0,9987) dan XGBoost, dengan MAE (3,3873) dan Rz (0,9807), meskipun XGBoost
sedikit di bawah SVM. Kekuatan XGBoost terletak pada kemampuannya dalam
menangani data yang tidak seimbang dan kompleksitas model, membuatnya sangat
kompetitif. Setelah tuning, hasil menunjukkan bahwa hanya SVR yang tetap
menjadi model terbaik pada dua lokasi (Kebun 1 dan 2) dengan MAE (1,3166) dan
R? (0,9984) pada Kebun 1, sedangkan MAE (3,9015) dan R2 (0,9724) pada Kebun
2. Kelebihan SVR terletak pada kemampuannya untuk menangkap pola yang
kompleks dalam data, sehingga menghasilkan prediksi yang akurat meskipun dalam
kondisi yang berbeda.

Kata kunci: cassava, 10T, kesuburan lahan, support vector regression, XGBoost.



SUMMARY

RAMLI RUMEON. Designing loT Nutrition Distribution System and Building a
Machine Learning Model Based on Cassava Telemetry Data. Supervised by HERU
SUKOCO and HENDRA RAHMAWAN.

This research focuses on the cassava plant (Manihot esculenta), an
agricultural commodity that plays an important role in maintaining food security.
In the Jonggol area, cassava farming faces several challenges, especially related to
the efficiency of water and fertilizer use. Commonly used manual management
systems tend to lead to wastage of resources. To overcome this problem, the
research was conducted with the main objective of building and comparing several
Machine Learning (ML) models that can predict land fertility for cassava plants.
This research took place in two garden locations, namely Garden 1 and Garden 2,
where five Machine Learning (ML) algorithms were tested, namely Support VVector
Machine (SVM), XGBoost, Random Forest, K-Nearest Neighbors (KNN), and
Decision Tree. The research was conducted from March 2024 to March 2025 at the
IPB Education and Research Garden located in Jonggol Cileungsi District, Bogor
Regency.

The research process began with the collection of data covering various
supporting variables, such as soil moisture, potassium, nitrogen, phosphorus, soil
temperature, EC, soil Ph, environmental humidity, environmental temperature/dew
point temperature, average temperature, rainfall, solar irradiation, and wind speed.
The data is then prepared through a cleanup process to address the issues of missing
and outlier values, as well as transforming the data to fit it for further analysis. Each
algorithm was applied to a dataset that had been divided into training data and test
data with a proportion of 80% and 20% to obtain the best model of the five Machine
Learning models. The training process was carried out on two scenarios, namely:
the application of the model before and after the tuning process and evaluated using
the Mean Absolute Error (MAE), Mean Squared Error (MSE), and Coefficient of
Determination (R2) metrics which aim to assess the performance of each model in
predicting land fertility.

The results showed that before tuning, the two best models identified were
SVM and XGBoost. SVM with MAE (1,2378) and R? (0,9987) and XGBoost, with
MAE (3,3873) and Rz (0,9807), although XGBoost is slightly below SVM.
XGBoost's strength lies in its ability to handle unbalanced data and model
complexity, making it highly competitive. After tuning, the results showed that only
SVR remained the best model at two locations (Gardens 1 and 2) with MAE
(1,3166) and R2 (0,9984) in Garden 1, while MAE (3,9015) and R2 (0,9724) in
Garden 2. The advantage of SVR lies in its ability to capture complex patterns in
data, resulting in accurate predictions even under different conditions.

Keywords: cassava, 10T, land fertility, support vector regression, XGBoost.
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