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PENGEMBANGAN MACHINE LEARNING BERBASIS
GRADIENT BOOSTED DECISION TREES DENGAN
OPTIMASI KNAPSACK UNTUK SISTEM REKOMENDASI
MAKANAN

IRFING ADRIAN

ABSTRAK

Perkembangan machine learning telah mendorong pengembangan sistem
rekomendasi makanan yang mampu memberikan saran menu secara personal
berdasarkan kondisi dan kebutuhan pengguna. Namun, sebagian besar sistem yang
ada masih bersifat statis dan belum mampu mengoptimalkan kombinasi makanan
berdasarkan batasan kalori secara adaptif. Penelitian ini bertujuan untuk
mengembangkan sistem rekomendasi makanan berbasis Gradient Boosted
Decision trees (GBDT) dan optimasi Knapsack. GBDT digunakan untuk
mempelajari hubungan antara kondisi pengguna seperti tujuan diet, jenis waktu
makan, preferensi nutrisi, dan sisa kebutuhan kalori terhadap pola konsumsi
makanan berdasarkan data historis. Model GBDT menghasilkan ranking kandidat
makanan berdasarkan skor probabilitas pada kondisi tertentu. Selanjutnya,
algoritma Knapsack digunakan untuk mengoptimalkan pemilihan kombinasi
makanan dari kandidat tersebut agar total kalori yang dihasilkan mendekati batas
kebutuhan kalori pengguna tanpa melebihi batas yang ditentukan. Sistem ini
diimplementasikan menggunakan Next.js untuk web dan React Native untuk
aplikasi mobile. Hasil pengujian menunjukkan bahwa sistem mampu
menghasilkan rekomendasi yang lebih relevan, personal, serta memberikan variasi

menu yang lebih baik dibandingkan pendekatan statis.

Kata Kunci: sistem rekomendasi makanan, Gradient Boosted Decision trees,

Knapsack, machine learning, diet cerdas.
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DEVELOPMENT OF A MACHINE LEARNING SYSTEM
BASED ON GRADIENT BOOSTED DECISION TREES
WITH KNAPSACK OPTIMIZATION FOR FOOD
RECOMMENDATIONS

IRFING ADRIAN

ABSTRACT

The advancement of machine learning has driven the development of food
recommendation systems that provide personalized menu suggestions based on
users’ conditions and needs. However, most existing systems are still static and
have not been able to optimize food combinations under calorie constraints in an
adaptive manner. This study aims to develop a food recommendation system
based on Gradient Boosted Decision trees (GBDT) and Knapsack optimization.
GBDT is used to learn the relationship between user conditions such as diet goals,
meal time, nutritional preferences, and remaining calorie requirements based on
historical consumption data. The GBDT model produces a ranking of food
candidates based on probability scores under specific conditions. Furthermore, the
Knapsack algorithm is applied to optimize the selection of food combinations from
the generated candidates so that the total calorie intake approaches the user’s
calorie limit without exceeding it. The system is implemented using Next.js for
web and React Native for mobile applications. The evaluation results show that
the system is able to produce more relevant and personalized recommendations

while providing better menu diversity compared to static approaches.

Keywords: food recommendation system, Gradient Boosted Decision trees,

Knapsack, machine learning, smart diet.
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