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ABSTRAK 

Shafirkan (12220143), Klasifikasi Jenis Ikan Koi Menggunakan Ekstraksi Fitur 

Gray Level Co-Occurrence Matrix dan Warna Dengan Algoritma K-Nearest 

Neighbor 

 

Klasifikasi jenis ikan koi merupakan proses penting untuk membedakan berbagai jenis 

ikan koi yang memiliki pola dan warna yang hampir serupa. Penelitian ini bertujuan 

mengembangkan sistem klasifikasi otomatis menggunakan metode Gray Level Co-

Occurrence Matrix (GLCM) dan fitur warna sebagai ekstraksi ciri, serta algoritma K-

Nearest Neighbor (KNN) sebagai metode klasifikasi. Dataset yang digunakan 

berjumlah 1.500 citra ikan koi yang terdiri atas 15 jenis, masing-masing 100 citra, 

diperoleh dari Kaggle dan dibagi menjadi 1.200 data latih (80%) serta 300 data uji 

(20%). Tahap pra-pemrosesan meliputi perubahan ukuran citra menjadi 256 × 256 

piksel, penghapusan latar belakang, pemangkasan area objek, konversi ke citra 

keabuan, dan peningkatan kualitas citra menggunakan Contrast Limited Adaptive 

Histogram Equalization (CLAHE). Ekstraksi fitur tekstur dilakukan menggunakan 

GLCM dengan parameter Contrast, Dissimilarity, Correlation, Homogeneity, Energy, 

dan Angular Second Moment (ASM) pada jarak 1, 3, dan 5 serta sudut 0°, 45°, 90°, 

dan 135°, sedangkan fitur warna diekstraksi dari ruang warna HSV dan RGB. Seluruh 

fitur dinormalisasi menggunakan StandardScaler sebelum diklasifikasikan dengan 

algoritma KNN (K = 3). Hasil pengujian menunjukkan bahwa citra dengan latar 

belakang menghasilkan akurasi 70,00%, presisi 70,92%, recall 70,00%, dan F1-score 

69,71%, sedangkan citra tanpa latar belakang menghasilkan akurasi 95,33%, presisi 

95,54%, recall 95,33%, dan F1-score 95,27%. Hasil tersebut menunjukkan bahwa 

kombinasi GLCM, fitur warna, dan KNN mampu mengklasifikasikan jenis ikan koi 

dengan baik, serta penghapusan latar belakang secara signifikan meningkatkan kinerja 

klasifikasi. 

 

Kata Kunci: ikan koi, Gray Level Co-Occurrence Matrix (GLCM), fitur warna, K-

Nearest Neighbor (KNN), klasifikasi citra. 
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ABSTRACT 

Shafirkan (12220143), Klasifikasi Jenis Ikan Koi Menggunakan Ekstraksi Fitur 

Gray Level Co-Occurrence Matrix dan Warna Dengan Algoritma K-Nearest 

Neighbor 

 

Koi fish classification is an important process for distinguishing various koi fish types 

that have highly similar color patterns and visual appearances. This study aims to 

develop an automatic classification system using the Gray Level Co-Occurrence 

Matrix (GLCM) and color features for feature extraction, as well as the K-Nearest 

Neighbor (KNN) algorithm for classification. The dataset consists of 1,500 koi fish 

images representing 15 classes, with 100 images for each class, obtained from Kaggle 

and divided into 1,200 training images (80%) and 300 testing images (20%). The 

preprocessing stage includes resizing the images to 256 × 256 pixels, removing the 

background, cropping the object region, converting the images to grayscale, and 

enhancing image quality using Contrast Limited Adaptive Histogram Equalization 

(CLAHE). Texture features are extracted using GLCM, including Contrast, 

Dissimilarity, Correlation, Homogeneity, Energy, and Angular Second Moment (ASM) 

with distances of 1, 3, and 5 and angles of 0°, 45°, 90°, and 135°, while color features 

are extracted from the HSV and RGB color spaces. All features are normalized using 

StandardScaler before being classified using the KNN algorithm (K = 3). 

Experimental results show that images with backgrounds achieved an accuracy of 

70.00%, precision of 70.92%, recall of 70.00%, and an F1-score of 69.71%, whereas 

background-removed images achieved an accuracy of 95.33%, precision of 95.54%, 

recall of 95.33%, and an F1-score of 95.27%. These results demonstrate that the 

combination of GLCM, color features, and the KNN algorithm effectively classifies koi 

fish types, while background removal significantly improves classification 

performance. 

 

Keywords: Koi fish, Gray Level Co-Occurrence Matrix (GLCM), color features, K-

Nearest Neighbor (KNN), image classification. 
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