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RINGKASAN

NISWANDI. Perbandingan Kinerja Algoritma Feature Selection untuk Mendeteksi
Kebutuhan Nitrogen Tanaman Padi berdasarkan Data Citra Multi-spectral Drone.
Dibimbing oleh KARLISA PRIANDANA dan MEDRIA KUSUMA DEWI
HARDHIENATA.

Pendeteksian kebutuhan nitrogen tanaman padi dapat dilakukan
imenggunakan citra yang diperoleh dari drone multi-spectral. Citra multi-spectral
memiliki spektrum frekuensi dan panjang gelombang (band) yang luas, yang
digunakan sebagai fitur dalam mendeteksi kebutuhan nitrogen padi. Namun,
penggunaan semua fitur dapat meningkatkan beban komputasi dan mengurangi
akurasi klasifikasi, sehingga algoritma dimensionality reduction atau feature
selection perlu diterapkan untuk mengurangi redundansi fitur dan meningkatkan
akurasi.

Dalam penelitian ini, untuk mendeteksi kebutuhan nitrogen tanaman padi,
drone multi-spectral diterbangkan pada ketinggian 50 m di atas lahan sawah seluas
239 m x 204 m, sehingga terdapat 1495 grid dalam lahan sawah tersebut. Ground
truth pendeteksian kebutuhan nitrogen sawah merupakan informasi warna daun
padi berdasarkan Bagan Warna Daun (BWD) vyang diambil untuk
merepresentasikan kebutuhan nitrogen lahan per grid berukuran 4x4 m?2. Pada
penelitian ini, empat metode pemrosesan fitur dibandingkan, yaitu Principal
Component Analysis (PCA) sebagai dimensionality reduction, Greedy, Gini-index,
dan F-score sebagai feature selection. Fitur-fitur yang terpilih kemudian digunakan
dalam mendeteksi kebutuhan nitrogen padi menggunakan algoritma klasifikasi
random forest.

Hasil simulasi menunjukkan bahwa klasifikasi tanpa pemrosesan fitur
menghasilkan akurasi sebesar 95,59%, presisi sebesar 94,92%, recall sebesar
95,59% dan F1-score sebesar 95,59%. Kombinasi algoritma seleksi fitur, reduksi
dimensionalitas, dan K-fold cross validation dapat meningkatkan kinerja algoritma,
dengan nilai akurasi meningkat 4% menjadi 99,69%, presisi meningkat 4% menjadi
99,83%, recall meningkat 4% menjadi 99,69%, dan F1-score meningkat 4%
menjadi 99,69% dibandingkan tanpa menggunakan metode praproses fitur dan K-
fold cross validation.

Kata kunci: multi-spectral, nitrogen, padi, random forest, seleksi fitur.



SUMMARY

NISWANDI. Performance Comparison of Feature Selection Algorithm to Detect
Nitrogen Needs of Rice Plants based on Multi-spectral Drone Image Data.
Supervised by KARLISA PRIANDANA and MEDRIA KUSUMA DEWI
HARDHIENATA.

Detection of nitrogen demand of rice plants can be done using images
obtained from multi-spectral drones. Multi-spectral imagery has a wide spectrum
of frequencies and wavelengths (bands), which are used as features in detecting rice
ditrogen demand. However, the use of all features can increase the computational
burden and reduce classification accuracy, so dimensionality reduction or feature
selection algorithms need to be applied to reduce feature redundancy and improve
accuracy.

In this study, to detect the nitrogen demand of rice plants, the multi-spectral
drone was flown at an altitude of 50 m over a rice field of 239 m x 204 m, so there
are 1495 grids in the rice field. The ground truth for detecting the nitrogen demand
of rice fields is the color information of rice leaves based on the Leaf Color Chart
(BWD) which is taken to represent the nitrogen demand of the field per 4x4 m2
grid. In this study, four feature processing methods were compared, namely
Principal Component Analysis (PCA) as dimensionality reduction, Greedy, Gini-
Index, and F-score as feature selection. The selected features were then used in
detecting rice nitrogen demand using a random forest classification algorithm.

Simulation results showed that classification without feature processing
resulted in an accuracy of 95.59%, precision of 94.92%, recall of 95.59% and F1-
score of 95.59%. The combination of feature selection algorithm, dimensionality
reduction, and K-fold cross validation can improve the performance of the
algorithm, with the accuracy value increasing 4% to 99.69%, precision increasing
4% to 99.83%, recall increasing 4% to 99.69%, and F1-score increasing 4% to
99.69% compared to without using feature preprocessing and K-fold cross
validation methods.

Keywords: multi-spectral, nitrogen, rice, random forest, feature selection
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