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ABSTRAK

Nama Mahasiswa/ NPM :  Muftah Hi M Naser / 21081010230

Judul Skripsi . Penerapan Algoritma Harmony Search untuk Optimasi
Fuzzy C-Means dalam Sistem Rekomendasi Film Berbasis
Hybrid Filtering

Dosen Pembimbing : 1. Eka Prakarsa Mandyartha, S.T., M.Kom.
2. M. Muharrom Al Haromainy, S.Kom., M.Kom.

Pertumbuhan jumlah data movie yang terus meningkat menjadi tantangan pada sistem
rekomendasi yaitu cold start dan sparsity. Penelitian bertujuan untuk menerapkan model
rekomendasi film berbasis Hybrid Filtering yang mengintegrasikan algoritma Harmony
Search untuk optimasi centroid awal, Fuzzy C-Means sebagai metode klasterisasi
pengguna, serta penggabungan skor Collaborative Filtering dan Content-Based Filtering
melalui pembobotan alpha agar menghasilkan rekomendasi yang lebih akurat. Dataset
yang digunakan adalah MovieLens 1M yang telah diproses melalui tahapan pembersihan
data. Proses meliputi pembentukan user profile vector, optimasi centroid dengan
Harmony Search, pembentukan cluster menggunakan FCM, perhitungan skor
rekomendasi berbasis kemiripan pengguna dan kesamaan konten, hingga implementasi
model dalam API dan website untuk pengujian langsung. Hasil evaluasi menunjukkan
bahwa konfigurasi terbaik diperoleh pada parameter jumlah cluster = 4, nilai fuzzifikasi
m = 1.5, dan alpha = 0.7, yang menghasilkan RMSE sebesar 0.897442, MAE 0.701134,
Precision 0.762984, dan Recall 0.547199. Kinerja ini lebih baik dibandingkan metode
tunggal, di mana CBF menghasilkan nilai yang jauh lebih rendah dan CF murni
menunjukkan indikasi overfitting. Temuan ini membuktikan bahwa integrasi Harmony
Search, Fuzzy C-Means, dan Hybrid Filtering mampu mengatasi masalah sparsity dan

cold start secara lebih efektif, serta menghasilkan rekomendasi film yang lebih relevan.

Kata kunci : Clustering, Fuzzy, Harmony Search, Hybrid Filtering, Sistem Rekomendasi
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ABSTRACT

Student Name / NPM :  Muftah Hi M Naser / 21081010230

Thesis Title :  Implementation of the Harmony Search Algorithm for
Optimizing Fuzzy C-Means in a Hybrid Filtering-Based
Movie Recommendation System

Advisor : 1. Eka Prakarsa Mandyartha, S.T., M.Kom.
2. M. Muharrom Al Haromainy, S.Kom., M.Kom.

The rapid growth of movie data has introduced significant challenges in recommendation
systems, particularly related to cold start and sparsity issues. This research aims to
develop a movie recommendation model based on Hybrid Filtering by integrating the
Harmony Search algorithm for optimizing initial centroids, Fuzzy C-Means as the user
clustering method, and a weighted combination of Collaborative Filtering and Content-
Based Filtering using an alpha parameter to produce more accurate recommendations.
The dataset used in this study is MovieLens 1M, which has undergone several
preprocessing stages. The overall process includes constructing user profile vectors,
optimizing centroids using Harmony Search, forming clusters with Fuzzy C-Means,
calculating recommendation scores based on user similarity and content similarity, and
implementing the model into an API and website for real-world testing. Evaluation
results show that the best configuration is obtained with 4 clusters, a fuzzification value
of m = 1.5, and an alpha value of 0.7, achieving an RMSE of 0.897442, MAE of
0.701134, Precision of 0.762984, and Recall of 0.547199. This performance surpasses
the use of single-method approaches, where Content-Based Filtering produced
significantly lower metrics and pure Collaborative Filtering exhibited signs of
overfitting. These findings demonstrate that integrating Harmony Search, Fuzzy C-
Means, and Hybrid Filtering effectively addresses sparsity and cold start issues, resulting

in more relevant movie recommendations.

Keywords: Clustering, Fuzzy, Harmony Search, Hybrid Filtering, Recommender
System
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