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STUDI PERBANDINGAN ALGORITMA SUPPORT VECTOR MACHINE (SVM) 

DAN RANDOM FOREST DALAM KLASIFIKASI CITRA MOTIF BATIK 

KALIMANTAN 

 

VIRGINIA VALENTINE ( 223010503026 )  

Jurusan Teknik Informatika, Fakultas Teknik, Universitas Palangka Raya 

Kampus Tanjung Nyaho, Jl. Yos Sudarso, Palangka Raya 73111 

Email: virginvltn11@gmail.com  

ABSTRAK 

     Penelitian ini bertujuan untuk membandingkan kinerja algoritma Support Vector 

Machine (SVM) dan Random Forest dalam klasifikasi citra motif Batik Kalimantan 

serta mengimplementasikan model terbaik ke dalam aplikasi berbasis Streamlit. 

Penelitian menggunakan dataset citra batik dari lima wilayah, yaitu Kalimantan Barat, 

Kalimantan Selatan, Kalimantan Tengah, Kalimantan Timur, dan Kalimantan Utara. 

Tahapan penelitian meliputi preprocessing citra, augmentasi data latih, ekstraksi fitur 

tekstur, penyeimbangan data menggunakan Synthetic Minority Oversampling 

Technique (SMOTE), pelatihan model, serta pengujian dan evaluasi. Ekstraksi fitur 

dilakukan menggunakan Gray Level Co-occurrence Matrix (GLCM) yang 

menghasilkan 10 fitur dan Local Binary Pattern (LBP) yang menghasilkan 26 fitur, 

sehingga setiap citra direpresentasikan oleh 36 fitur. Kinerja model dievaluasi 

menggunakan accuracy, precision, recall, dan F1-score. Hasil pengujian menunjukkan 

bahwa SVM memperoleh accuracy sebesar 60,66%, precision sebesar 56,54%, recall 

sebesar 51,82%, dan F1-score sebesar 53,47%. Sementara itu, Random Forest 

memperoleh accuracy sebesar 62,09%, precision sebesar 64,19%, recall sebesar 

54,91%, dan F1-score sebesar 58,14%. Berdasarkan hasil tersebut, Random Forest 

dipilih sebagai model terbaik karena memperoleh nilai lebih tinggi pada seluruh metrik 

evaluasi yang digunakan. Sistem kemudian diimplementasikan menggunakan 

Streamlit dengan menambahkan Batik Gate sebagai penyaringan awal untuk 

membedakan citra batik dan non-batik sebelum klasifikasi wilayah dilakukan. Dengan 

demikian, penelitian ini menghasilkan sistem klasifikasi motif Batik Kalimantan yang 

menggabungkan ekstraksi fitur tekstur, perbandingan algoritma klasifikasi, dan 

penyaringan citra melalui Batik Gate. 

Kata kunci: Batik Kalimantan, GLCM, LBP, Random Forest, Support Vector 

Machine. 
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A COMPARATIVE STUDY OF SUPPORT VECTOR MACHINE (SVM) AND RANDOM 

FOREST ALGORITHMS IN THE CLASSIFICATION OF KALIMANTAN BATIK 

MOTIF IMAGES 

VIRGINIA VALENTINE ( 223010503026 )  

Department of Informatics Engineering, Faculty   

of Engineering, Universitas Palangka Raya  

Tanjung Nyaho Campus, Jl. Yos Sudarso, Palangka Raya 73111 

Email: virginvltn11@gmail.com 

ABSTRACT 

This study aims to compare the performance of Support Vector Machine (SVM) and 

Random Forest algorithms in classifying Kalimantan batik motif images and to 

implement the best-performing model in a Streamlit-based application. The dataset 

consists of batik images representing five regions: West Kalimantan, South 

Kalimantan, Central Kalimantan, East Kalimantan, and North Kalimantan. The 

research stages include image preprocessing, training data augmentation, texture 

feature extraction, data balancing using the Synthetic Minority Oversampling 

Technique (SMOTE), model training, testing, and evaluation. Feature extraction uses 

the Gray Level Co-occurrence Matrix (GLCM), which produces 10 features, and Local 

Binary Pattern (LBP), which produces 26 features, resulting in 36 features for each 

image. Model performance is evaluated using accuracy, precision, recall, and F1-

score. The experimental results show that SVM achieves an accuracy of 60.66%, 

precision of 56.54%, recall of 51.82%, and F1-score of 53.47%. Meanwhile, Random 

Forest achieves an accuracy of 62.09%, precision of 64.19%, recall of 54.91%, and 

F1-score of 58.14%. Based on these results, Random Forest is selected as the best-

performing model because it achieves higher values across all evaluation metrics. The 

system is implemented using Streamlit and incorporates Batik Gate as an initial 

screening stage to distinguish batik from non-batik images before regional 

classification. 

Keywords:Batik Kalimantan, GLCM, LBP, Random Forest, Support Vector Machine. 

 

  

mailto:virginvltn11@gmail.com


 
 

xiv 
 

DAFTAR ISI 

Halaman Judul ......................................................................................................... i 

Halaman Pengesahan .............................................................................................. ii 

Lembar Pernyataan.................................................................................................. iii 

Riwayat Penyusun ................................................................................................... v 

Halaman Persembahan ............................................................................................ vi 

Kata Pengantar ........................................................................................................ x 

Abstrak/Abstract ..................................................................................................... xi 

Daftar Isi.................................................................................................................. xiii 

Daftar Tabel ............................................................................................................ xv 

Daftar Gambar  ........................................................................................................ xvi 

Daftar Singkatan...................................................................................................... xvii 

 

BAB I PENDAHULUAN 

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

1.2 Rumusan Masalah .......................................................................................... 4 

1.3 Batasan Masalah............................................................................................. 4 

1.4 Tujuan Penelitian ........................................................................................... 5 

1.5 Manfaat Penelitian ......................................................................................... 6 

1.6 Sistematika Penulisan..................................................................................... 6 

1.7 Jadwal Skripsi ................................................................................................ 7 

 

BAB II LANDASAN TEORI 

2.1 Tinjauan Pustaka ............................................................................................ 8 

2.2 Batik Kalimantan ........................................................................................... 11 

2.3 Pengolahan Citra Digital ................................................................................ 12 

2.4 Klasifikasi Citra ............................................................................................. 12 

2.5 Ekstraksi Fitur Tekstur ................................................................................... 12 

2.6 Gray Level Co-occurance Matrix (GLCM) ................................................... 12 

2.7 Support Vektor Machine (SVM) .................................................................... 13 

2.8 Random Forest ............................................................................................... 13 

2.9 Synthetic Minority Over-sampling Technique (SMOTE) .............................. 14 

2.10 Augmentasi Data ............................................................................................ 16 

2.11 Ekstraksi Local Binary Pattern ...................................................................... 19 

2.12 Batik Gate....................................................................................................... 20 

2.13 Batik  .............................................................................................................. 20 

 

BAB III METODE PENELITIAN 

3.1 Alat dan bahan................................................................................................ 30 

3.2 Metode Penelitian........................................................................................... 31 

3.3 Alur Penelitian ............................................................................................... 33 

3.4 Dataset Penelitian ........................................................................................... 37 



 
 

xv 
 

3.5 Preprosesing citra ........................................................................................... 38 

3.6 Ekstraksi Fitur Citra Menggunakan GLCM ................................................... 39 

3.7 Lokal Binary Patern (LBP) ............................................................................ 43 

3.8 Pembagian Data ............................................................................................. 44 

3.9 Proses Klasifikasi ........................................................................................... 45 

3.10 Evaluasi model ............................................................................................... 46 

 

BAB IV HASIL DAN PEMBAHASAN 

4.1. Dataset Batik Kalimantan .............................................................................. 48 

4.2. Pembagian Dataset  ........................................................................................ 51 

4.3. Augmentasi Data ............................................................................................ 54 

4.4. Ekstraksi Fitur Data Uji ................................................................................. 57 

4.5. Penyeimbangan Data Menggunakan Smote................................................... 59 

4.6. Hasil Pengujian Support Vector Machine ...................................................... 63 

4.7. Hasil Pengujian Random Forest..................................................................... 65 

4.8. Perbandingan Hasilkinerja Model .................................................................. 69  

4.9. Confusion Matrix Support Vector Machine  .................................................. 71 

4.10. Confusion Matrix Random Forest  ................................................................. 73 

4.11. Pengujian Sistem Menggunakan Citra Batik Kalimantan .............................. 76 

4.12. Pengujian Sistem Menggunakan Citra Non Batik ......................................... 80 

4.13. Implementasi Antarmuka Sistem Citra Batik Menggunakan Streamlit ......... 81 

4.14. Implementasi Antarmuka Sistem Citra Non Batik Menggunakan Streamlit . 84 

 

BAB V KESIMPULAN DAN SARAN  

5.1. Kesimpulan .................................................................................................... 86 

5.2. Saran  .............................................................................................................. 87 

 

DAFTAR PUSTAKA ................................................................................................ 88 

 

  



 
 

xvi 
 

DAFTAR TABEL 

 

Tabel 1.1. Jadwal Skripsi ........................................................................................... 7 

Tabel 2.1. Penelitian Terdahulu ................................................................................. 10 

Tabel 2.2. Perbandingan Karakteristik Batik 5 Provinsi di Kalimantan .................... 28 

Tabel 3.1. Dataset Penelitian ...................................................................................... 37 

Tabel 4.1. Dataset Penelian sebelum pelabelan ......................................................... 48 

Tabel 4.2. Dataset Penelitian Setelah Pelabelan  ....................................................... 49 

Tabel 4.3. Pembagian dataset penelitian .................................................................... 52 

Tabel 4.4. Distribusi Data Uji Setelah augmentasi dan sebelum SMOTE................. 56 

Tabel 4.5. Distribusi Data Uji Setelah ekstraksi fitur  ............................................... 58 

Tabel 4.6. Distribusi Data sebelum SMOTE ............................................................. 60 

Tabel 4.7. Distribusi Data Setelah SMOTE  .............................................................. 61 

Tabel 4.8. Evaluasi Model SVM ................................................................................ 64 

Tabel 4.9. Klasifikasi Model SVM perkelas  ............................................................. 65 

Tabel 4.10. Hasil evaluasi model random forest ........................................................ 67 

Tabel 4.11. Hasil evaluasi model random forest ........................................................ 68 

Tabel 4.12. Perbandingan kinerja SVM dan Random Forest..................................... 70 

Tabel 4.13. Probabilitas hasil klasifikasi citra  .......................................................... 78 

 

 

  



 
 

xvii 
 

DAFTAR GAMBAR 

 

Gambar 3.1. Alur Penelitian....................................................................................... 36 

Gambar 4.1. Batik Kalimantan Sebelum Pelabelan ................................................... 48 

Gambar 4.2. Batik Kalimantan Setelah Pelabelan ..................................................... 49 

Gambar 4.3. Akurasi Google Collab .......................................................................... 65 

Gambar 4.4. Akurasi Google Collab  ......................................................................... 65 

Gambar 4.5. Akurasi Google Collab .......................................................................... 68 

Gambar 4.6. Akurasi Googe Collab ........................................................................... 68 

Gambar 4.7. tranfussion matrix support vector machine ........................................... 73 

Gambar 4.8. trnafusion metrix random forest  ........................................................... 76 

Gambar 4.9. pengujian sistem menggunakan citra batik kalimantan ........................ 77 

Gambar 4.10. Pengujian Sistem menggunakan citra batik kalimantan ...................... 78 

Gambar 4.11. Pengajuan Sistem menggunakan citra non batik  ................................ 80 

Gambar 4.12. implementasi antarmuka mengunakan streamlit ................................. 81 

Gambar 4.13. implementasi antarmuka menggunakan streamlit non batik ............... 84 

  



 
 

xviii 
 

DAFTAR SINGKATAN 

 

SVM  : Support Vector Machine 

GLCM  : Gray Level Co-occurrence Matrix 

LBP  : Local Binary Pattern 

SMOTE : Synthetic Minority Over-sampling Technique



 
 

19 
 

 

 

DAFTAR PUSTAKA 

 

A. K. Ramadhan, D. M. Sipni, S. D. Wibowo, dan B. Mardhotillah, “Analisis Regresi 

Linier Berganda pada Produksi Kelapa Sawit di Provinsi Jambi,” Multi 

Proximity: Jurnal Statistika, vol. 2, no. 2, pp. 149–152, 2023.  

M. Muhathir, M. H. Santoso, dan D. A. Larasati, “Wayang Image Classification Using 

SVM Method and GLCM Feature Extraction,” Journal of Informatics and 

Telecommunication Engineering (JITE), vol. 4, no. 2, pp. 373–382, 2021. 

S. Sharma et al., “Gray Level Co-occurrence Matrix (GLCM) Based Feature Extraction 

for Image Analysis,” National Center for Biotechnology Information (NCBI), 

2021.  

Kementerian Pendidikan dan Kebudayaan RI, “Batik sebagai Warisan Budaya 

Indonesia,” 2021.  

R. Hidayat, A. Prasetyo, dan D. Lestari, “Karakteristik Motif Batik Kalimantan 

Berbasis Budaya Lokal,” Jurnal Seni dan Budaya, vol. 13, no. 2, 2022. 

M. Saputra dan A. Nugroho, “Pengolahan Citra Digital untuk Deteksi Objek Berbasis 

Komputer,” Jurnal Informatika Indonesia, vol. 7, no. 1, 2021. 

F. Ramadhan, S. Wihbowo, dan T. Kurniawan, “Klasifikasi Citra Menggunakan 

Machine Learning,” Jurnal Teknologi Informasi dan Ilmu Komputer, vol. 10, no. 

2, 2023. 

D. Pratama dan Y. Sari, “Analisis Tekstur Citra Menggunakan Metode GLCM,” Jurnal 

Ilmiah Komputer dan Informatika, vol. 11, no. 1, 2022. 



20 
 

 
 

A. Putra, E. Setiawan, dan L. Hakim, “Implementasi SVM dan GLCM untuk 

Klasifikasi Citra,” Jurnal Sistem Cerdas, vol. 6, no. 2, 2024. 

B. Santoso dan R. Wijaya, “Perbandingan Random Forest dan SVM dalam Klasifikasi 

Citra,” Jurnal Teknologi dan Sistem Komputer, vol. 12, no. 1, 2025. 

Hutahaol et al., “Klasifikasi Citra Media Monkeypox Menggunakan Metode Gray      

Level Co-occurrence Matrix (GLCM) dan Support Vector Machine 

(RBF),” Jurnal Ilmiah Mikroskil (JIMIK), 2025.  

Apriani dan Supatman, “Penerapan GLCM dan Wavelet Transform dengan SVM untuk 

Klasifikasi Penyakit pada Tanaman Cabai,” JINTEKS (Jurnal Informatika dan 

Teknologi Informasi), 2025 

Fidiya et al., “Klasifikasi Citra Buah Sawo Menggunakan Metode Gray Level Co-

occurrence Matrix (GLCM) dan Support Vector Machine,” JURIKOM (Jurnal 

Riset Komputer), 2025.  

Ramdani et al., “Klasifikasi Citra Daging Sapi Menggunakan Metode Gray Level Co-

occurrence Matrix (GLCM) dan Random Forest,” MIND Journal, 2025 

Mahdarani dan Handayani, “Perbandingan Metode Support Vector Machine dan 

Random Forest pada Klasifikasi Tanaman,” INTECOM (Jurnal Informatika dan 

Teknologi Komputer), 2025.  

Hakim, L., Sobri, A., Sunardi, L., & Nurdiansyah, D. Prediksi penyakit jantung 

berbasis machine learning dengan menggunakan metode k-NN. Jurnal Digital 

Teknologi Informasi, 7(2), 14–20, 2024 

Hayaturrachmah, Nasir, M., & Indrawati. (2021). Pengenalan motif kain songket 

berdasarkan tekstur menggunakan metode gray level co-occurrence matrix 

(GLCM). eProceeding of TIK, 2021. 



21 
 

 
 

Multahada, K. Kuntari, dan E. Zuliana, “Motif Batik Kudus sebagai Representasi 

Budaya dan Struktur Matematis,” Jurnal Jendela Matematika, vol. 4, no. 1, 2025. 


