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PERBANDINGAN METODE K-MEANS DAN PARTICLE SWARM 

OPTIMIZATION (PSO) PADA JARINGAN SARAF TIRUAN RADIAL 

BASIS FUNCTION (RBF) (Oleh: Dion Ananta Chouren; Pembimbing: Oni 

Soesanto, Theresye; 2025; 111 Halaman) 
 

Optimasi parameter pada jaringan saraf tiruan, khususnya Radial Basis 

Function (RBF), memegang peranan penting dalam meningkatkan akurasi model 

klasifikasi. Penelitian ini bertujuan untuk membandingkan dua algoritma optimasi, 

yaitu Particle Swarm Optimization (PSO) dan K-Means, dalam mengoptimalkan 

parameter jaringan RBF pada dataset Iris. PSO dipilih karena kemampuannya 

mengeksplorasi ruang solusi secara lebih luas, sedangkan K-Means adalah 

algoritma berbasis jarak yang lebih sederhana. Penelitian ini membagi dataset 

menjadi 70% untuk training dan 30% untuk testing, dan mengukur kinerja kedua 

algoritma berdasarkan akurasi. Hasil penelitian menunjukkan bahwa PSO RBF 

menghasilkan akurasi yang lebih tinggi, yaitu 96,95% pada training dan 96% pada 

testing, dibandingkan dengan K-Means RBF yang mencapai 90,47% pada training 

dan 91,11% pada testing. Secara praktis, K-Means lebih sederhana dan umumnya 

lebih ringan secara komputasi, sementara PSO memiliki kemampuan eksplorasi 

global sehingga lebih efektif menemukan konfigurasi pusat yang menghasilkan 

akurasi lebih baik. Penelitian ini menyimpulkan bahwa pada dataset Iris dan 

konfigurasi pengujian ini, PSO-RBF memberikan akurasi lebih tinggi dibandingkan 

dengan K-Means-RBF. Generalisasi hasil penelitian ini terhadap dataset lain 

memerlukan pengujian lebih lanjut. 

Kata Kunci: Radial Basis Function (RBF), K-Means, Particle Swarm Optimization 

(PSO), klasifikasi, dataset Iris. 
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COMPARISON OF K-MEANS AND PARTICLE SWARM OPTIMIZATION 

(PSO) METHODS IN RADIAL BASE FUNCTION (RBF) ARTIFICIAL 
NEURAL NETWORK (By: Dion Ananta Chouren; Supervisors: Oni Soesanto, 

Theresye; 2025; 111 pages) 
 

Parameter optimization in artificial neural networks, especially Radial Base 

Function (RBF), plays an important role in improving the accuracy of classification 

models. This study aims to compare two optimization algorithms, namely Particle 

Swarm Optimization (PSO) and K-Means, in optimizing RBF network parameters 

in the Iris dataset. PSO was chosen for its ability to explore the solution space more 

broadly, while K-Means is a simpler, distance-based algorithm. The study divided 

the dataset into 70% for training and 30% for testing, and measured the performance 

of both algorithms based on accuracy. The results showed that PSO RBF produced 

higher accuracy, namely 96.95% in training and 96% in testing, compared to K-

Means RBF which reached 90.47% in training and 91.11% in testing. In practical 

terms, K-Means are simpler and generally lighter in computation, while PSOs have 

global exploration capabilities so they are more effective in finding central 

configurations that result in better accuracy. This study concludes that in this Iris 

dataset and test configuration, PSO-RBF provides higher accuracy compared to K-

Means-RBF. Generalization of the results of this study against other datasets 

requires further testing. 

Keywords: Radial Basis Function (RBF), K-Means, Particle Swarm Optimization 

(PSO), Classification, dataset Iris. 
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JST   : Jaringan Syaraf Tiruan 
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RBF   : Radial Basis Function 

PSO   : Particle Swarm Optimization 

!"#$! − &"#'  : Fungsi Radial Basis 

!())#  : Pseudo invers dari matriks Gaussian 

&"   : Center dari fungsi basis ke-+ 

,   : Nilai width (lebar) pada RBF 

-	  : Matriks input 

/   : Bobot output 

0   : nilai output 

1$%&'()"*  : Matriks hasil output data training K-Means RBF 

1$%&'+,-  : Matriks hasil output  data testing K-Means RBF 

2$%&'()"*  : Matriks hasil output data training PSO RBF 

2$%&'+,-  : Matriks hasil output  data testing PSO RBF 

 

 

 

 

 

 

 

 

 

DAFTAR ISI 

HALAMAN PENGESAHAN ................................ Error! Bookmark not defined. 

PRAKATA..............................................................................................................iii 



 viii 

ABSTRAK ............................................................................................................  
iv 

ABSTRACT ............................................................................................................ v 

ARTI LAMBANG DAN SINGKATAN ............................................................... vi 

DAFTAR ISI ......................................................................................................... vii 

DAFTAR TABEL ................................................................................................... x 

DAFTAR GAMBAR  ............................................................................................ xi 

DAFTAR  LAMPIRAN ........................................................................................ xii 

BAB I PENDAHULUAN .................................................................................... 1 

1.1 Latar Belakang .................................................................................................... 1 

1.2 Tujuan Penelitian  ................................................................................................ 2 

1.3 Sistematika Penulisan  ......................................................................................... 3 

BAB II TINJAUAN PUSTAKA  .......................................................................... 4 

2.1 Data Mining ........................................................................................................ 4 

2.2 Jaringan Syaraf Tiruan (JST)  .............................................................................. 7 

2.3 Radial Basis Function (RBF) ............................................................................ 14 

2.4 Klasifikasi .......................................................................................................... 18 

2.5 K-Means ............................................................................................................ 18 

2.6 Particle Swarm Optimization (PSO) ................................................................. 20 

2.7 Confusion Matrix ............................................................................................... 28 

BAB III METODE PENELITIAN ...................................................................... 30 

3.1 Bahan Penelitian ................................................................................................ 30 

3.2 Prosedur Penelitian ............................................................................................ 30 

BAB IV HASIL DAN PEMBAHASAN ............................................................. 33 

4.1 Pengumpulan Data ............................................................................................ 33 

4.2 Tahapan Implementasi Model ........................................................................... 35 

4.3 Hasil Implementasi Model ................................................................................ 41 

4.4 Evaluasi Performansi Model K-Means RBF ..................................................... 55 

4.5 Evaluasi Performansi Model PSO RBF ............................................................. 59 

4.6 Perbandingan Performansi K-Means RBF dan PSO RBF ................................. 62 

BAB V PENUTUP ............................................................................................. 65 



 ix 

5.1 Kesimpulan ........................................................................................................ 65 

5.2 Saran .................................................................................................................. 65 

DAFTAR PUSTAKA ........................................................................................... 67 

LAMPIRAN .......................................................................................................... 71 
 

 

 

 

 

 

 

 

 

 

 

  



 x 

DAFTAR TABEL 

Tabel Halaman 

Tabel 1. Dampak dari berbagai nilai koefisien akselerasi ..................................... 25 

Tabel 2. Confusion Matrix .................................................................................... 28 

Tabel 3. Dataset Iris .............................................................................................. 33 

Tabel 4. Nilai center data training iterasi ke-1 K-Means RBF ............................. 41 

Tabel 5. Nilai matriks Gaussian !()) data training iterasi ke-1 K-Means RBF .. 42 

Tabel 6. Nilai 13456)$+7 sebagai output training iterasi ke-1 K-Means RBF .. 43 

Tabel 7. Hasil klasifikasi training iterasi ke-1 K-Means RBF .............................. 43 

Tabel 8. Performansi training K-Means RBF ....................................................... 44 

Tabel 9. Nilai matriks Gaussian !()) data testing iterasi ke-1 K-Means RBF .... 45 

Tabel 10. Nilai 1345689: sebagai output testing iterasi ke-1 K-Means RBF ..... 45 

Tabel 11. Hasil klasifikasi testing iterasi ke-1 K-Means RBF .............................. 46 

Tabel 12. Performansi testing K-Means RBF ....................................................... 46 

Tabel 13. Nilai center data training iterasi ke-1 PSO RBF .................................. 48 

Tabel 14. Nilai matriks Gaussian data training iterasi ke-1 PSO RBF ................ 50 

Tabel 15. Nilai output training iterasi ke-1 PSO RBF .......................................... 50 

Tabel 16.Hasil klasifikasi training iterasi ke-1 PSO RBF .................................... 51 

Tabel 17. Performansi training PSO RBF ............................................................ 51 

Tabel 18. Nilai matriks Gaussian data testing iterasi ke-1 PSO RBF .................. 52 

Tabel 19. Nilai output testing iterasi ke-1 PSO RBF ............................................ 53 

Tabel 20. Hasil klasifikasi testing iterasi ke-1 PSO RBF ..................................... 53 

Tabel 21. Performansi testing PSO RBF ............................................................... 54 

Tabel 22. Confussion Matrix iterasi ke-1 data training K-Means RBF ................ 55 

Tabel 23. Confussion matrix iterasi ke-1 data testing K-Means RBF ................... 56 

Tabel 24. Performansi training dan testing K-Means RBF .................................. 57 

Tabel 25. Confusion Matrix iterasi ke-1 data training PSO RBF ......................... 59 

Tabel 26. Confusion Matrix iterasi ke-1 data testing PSO RBF ........................... 60 

Tabel 27. Performansi training dan testing PSO RBF .......................................... 61 

Tabel 28. Perbandingan performansi K-Means RBF dan PSO RBF .................... 62 

 



 xi 

DAFTAR GAMBAR 

Gambar Halaman 

Gambar 1. Tahapan dalam data mining .................................................................. 5 

Gambar 2. Jaringan syaraf tiruan secara umum ...................................................... 7 

Gambar 3. Single-Layer Network (Jaringan Lapisan Tunggal) .............................. 8 

Gambar 4. Multilayer Network (Jaringan Lapisan Jamak) ..................................... 9 

Gambar 5. Competitive Network (Jaringan Kompetitif) ....................................... 10 

Gambar 6. Fungsi Threshold ................................................................................. 11 

Gambar 7. Fungsi Bipolar ..................................................................................... 11 

Gambar 8. Fungsi Identitas ................................................................................... 12 

Gambar 9. Fungsi Sigmoid Biner .......................................................................... 12 

Gambar 10. Fungsi Sigmoid Bipolar .................................................................... 13 

Gambar 11. Fungsi Tanh ....................................................................................... 13 

Gambar 12. Fungsi ReLU ...................................................................................... 14 

Gambar 13. Arsitektur jaringan syaraf RBF ......................................................... 14 

Gambar 14. Grafik Gaussian RBF ........................................................................ 17 

Gambar 16. Diagram Alir Penelitian .................................................................... 32 

Gambar 17. Box plot atribut dataset Iris ................................................................ 34 

Gambar 18. Performansi Training K-Means RBF ................................................ 44 

Gambar 19. Performansi Testing K-Means RBF .................................................. 47 

Gambar 20. Pergerakan Partikel ........................................................................... 49 

Gambar 21. Performansi Training PSO RBF ....................................................... 52 

Gambar 22. Performansi Testing PSO RBF .......................................................... 54 

Gambar 20. Performansi Training dan Testing K-Means RBF ............................ 58 

Gambar 24. Performansi Training dan Testing PSO RBF .................................... 62 

Gambar 25. Performansi Training dan Testing K-Means RBF dan PSO RBF ..... 63 

 

 

 

 

 



 xii 

DAFTAR  LAMPIRAN 

Lampiran 

1. Dataset Iris  

2. Matriks Gaussian Training K-Means RBF 

3. Output Training K-Means RBF 

4. Hasil Klasifikasi Training K-Means RBF 

5. Matriks Gaussian Testing K-Means RBF 

6. Output Testing K-Means RBF 

7. Hasil Klasifikasi Testing K-Means RBF 

8. Matriks Gaussian Training PSO RBF 

9. Output Training PSO RBF 

10. Hasil Klasifikasi Training PSO RBF 

11. Matriks Gaussian Testing PSO RBF 

12. Output Testing PSO RBF 

13. Hasil Klasifikasi Testing PSO RBF 

14. Kode Python K-Means RBF dan PSO RBF 

 


