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ANALISIS PERBANDINGAN ALGORITMA K-MEANS DAN
FUZZY C-MEANS DALAM PENGELOMPOKAN
KENDARAAN BERDASARKAN SPESIFIKASI TEKNIS

MUHAMMAD BARRA PUTRA HANANTO

ABSTRAK

Pengelompokan kendaraan berdasarkan spesifikasi teknis menjadi tantangan
signifikan akibat banyaknya varian dengan karakteristik saling tumpang tindih,
terutama pada segmen crossover yang menggabungkan atribut SUV dan MPV.
Penelitian ini membandingkan performa algoritma K-Means (hard clustering) dan
Fuzzy C-Means (soft clustering) dalam mengelompokkan data kendaraan
berdasarkan delapan fitur numerik: Ground Clearance, Wheelbase, Length, Width,
Height, Chassis, Seat, dan Trunk Capacity. Sampel terdiri dari 612 varian
kendaraan penumpang yang dipasarkan di Indonesia, diperoleh dari situs web resmi
dan brosur teknis pabrikan. Kedua algoritma diimplementasikan dengan jumlah
cluster tetap sebanyak 6 (k=c=6) berdasarkan hasil Elbow Method, serta parameter
fuzzifikasi m=2 untuk FCM. Evaluasi kualitas c/uster menggunakan metrik internal
dan stabilitas partisi, yaitu Silhouette Score untuk K-Means, Xie-Beni Index (XB)
untuk FCM, serta Adjusted Rand Index (ARI) untuk mengukur konsistensi hasil
dari 20 kali inisialisasi acak. Hasil penelitian menunjukkan K-Means menghasilkan
Silhouette Score 0,3337 dengan konvergensi sangat cepat (2 iterasi), namun
distribusi anggota cluster timpang (57—157 varian) dan ARI hanya 0,6702, yang
mengindikasikan keterbatasan dan ketidakstabilan pendekatan hard clustering
dalam menangani karakteristik campuran. Sebaliknya, FCM menghasilkan XB
0,0285 dengan distribusi anggota lebih seimbang (83—144 varian), pemisahan antar
cluster yang proporsional, serta ARI 0,9782 yang menunjukkan hasil hampir identik
setiap kali dijalankan, meskipun memerlukan waktu komputasi lebih lama (196
iterasi). Kesimpulannya, FCM lebih adaptif dan stabil untuk data spesifikasi
kendaraan dengan batas antar segmen yang kabur, sedangkan K-Means tetap
unggul dalam efisiensi komputasi dan kemudahan interpretasi. Penelitian ini
memberikan rekomendasi empiris pemilihan metode clustering yang tepat untuk
data teknis kendaraan di Indonesia, sekaligus berkontribusi pada pengembangan
ilmu data mining di domain otomotif.

Kata Kunci: Clustering, K-Means, Fuzzy C-Means, Perbandingan Algoritma,
Spesifikasi Kendaraan
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COMPARATIVE ANALYSIS OF K-MEANS AND FUZZY C-
MEANS ALGORITHMS FOR VEHICLE CLUSTERING
BASED ON TECHNICAL SPECIFICATIONS

MUHAMMAD BARRA PUTRA HANANTO

ABSTRACT

Grouping vehicles based on technical specifications is a significant challenge due
to the large number of variants with frequently overlapping characteristics,
particularly in the crossover segment that combines SUV and MPV attributes. This
study compares the performance of K-Means (hard clustering) and Fuzzy C-Means
(soft clustering) algorithms in clustering vehicle data based on eight numerical
features: Ground Clearance, Wheelbase, Length, Width, Height, Chassis, Seat, and
Trunk Capacity. The sample comprises 612 passenger vehicle variants marketed in
Indonesia, sourced from official websites and technical brochures. Both algorithms
were implemented with a fixed cluster count of 6 (k=c=6) that is acquired from
Elbow Method, and a fuzzification parameter of m=2 for FCM. Cluster quality was
evaluated using internal metrics and partition stability, namely Silhouette Score for
K-Means, Xie-Beni Index (XB) for FCM, and Adjusted Rand Index (ARI) to measure
the consistency of results across 20 random initializations. The results show that K-
Means achieved a Silhouette Score of 0.3337 with extremely fast convergence (2
iterations), but exhibited an imbalanced cluster distribution (57—157 variants) and
an ARI of only 0.6702, indicating the limitations and instability of the hard
clustering approach in handling mixed characteristics. In contrast, FCM produced
an XB of 0.0285 with a more balanced distribution (83—144 variants), proportional
inter-cluster separation, and an ARI of 0.9782, indicating near-identical results
across runms, albeit requiring longer computation time (196 iterations). In
conclusion, FCM is more adaptive and stable for vehicle specification data with
blurred inter-segment boundaries, while K-Means remains superior in
computational efficiency and interpretability. This study provides empirical
recommendations for selecting the appropriate clustering method for technical
vehicle data in Indonesia and contributes to the advancement of data mining
applications in the automotive domain.

Keywords: Clustering, K-Means, Fuzzy C-Means, Algorithm Comparison, Vehicle
Specifications Data
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