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ABSTRAK

Nama Mahasiswa / NPM : Achmad Fahmi Al Hafidz / 21081010223
Judul Skripsi : Penerapan Lightgbm Dengan Kombinasi
Ekstraksi Fitur Glcm, Hog, Dan Ruang Warna
Hsv Untuk Klasifikasi Rempah Rimpang
Dosen Pembimbing : 1. Eva Yulia Puspaningrum, S.Kom., M.Kom.
: 2. Afina Lina Nurlaili, S.Kom., M.Kom.

Rempah rimpang memiliki peran penting dalam dunia kuliner dan industri
pangan, baik sebagai bumbu masakan, bahan obat tradisional, maupun produk
olahan bernilai ekonomi tinggi. Namun, proses identifikasi manual terhadap jenis
rempah masih menghadapi tantangan besar karena kemiripan visual antar spesies
yang cukup tinggi. Oleh karena itu, penelitian ini bertujuan mengembangkan sistem
klasifikasi otomatis berbasis citra digital untuk membedakan jenis rempah rimpang
dengan lebih cepat dan akurat. Metode yang digunakan adalah Light Gradient
Boosting Machine (LGBM), dikombinasikan dengan tiga jenis ekstraksi fitur: Gray
Level Co-Occurrence Matrix (GLCM), Histogram of Oriented Gradients (HOG),
dan Hue Saturation Value (HSV). Dataset yang digunakan berjumlah 2.250 citra,
terdiri dari 1.250 data sekunder dan 1.000 data primer. Data dibagi dengan tiga
skema rasio: 80:20, 70:30, dan 60:40. Proses pra-pemrosesan mencakup resizing
citra menjadi 512x512 piksel, penghapusan latar belakang menggunakan rembg,
normalisasi, serta augmentasi data melalui rotasi, flipping, pemotongan, perubahan
pencahayaan, penskalaan, dan shearing. Hasil evaluasi menunjukkan bahwa fitur
HSV memberikan kinerja terbaik dan paling stabil di berbagai rasio data. Pada rasio
70:30, akurasi mencapai 82,67%, mengungguli kombinasi fitur lainnya. Temuan ini
menegaskan bahwa HSV adalah pilihan fitur yang optimal untuk klasifikasi citra
rempah. Sistem yang dikembangkan memiliki potensi besar dalam mendukung
otomatisasi identifikasi rempah di industri pangan, mengurangi ketergantungan
pada proses manual, serta meningkatkan efisiensi, konsistensi, dan kualitas produk
secara keseluruhan.

Kata Kunci: Klasifikasi, Rempah Rimpang, Decision Tree, Light Gradient
Boosting Machine (LGBM), Gray-Level Co-occurrence Matrix (GLCM),
Histogram of Oriented Gradient (HOG), Ruang Warna HSV
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ABSTRACT

Student Name / NPM : Achmad Fahmi Al Hafidz / 21081010223
Thesis Title : Application of LightGBM with Combination of
GLCM, HOG, and HSV Color Space Feature
Extraction for Rhizome Spice Classification
Advisor : 1. Eva Yulia Puspaningrum, S.Kom., M.Kom.
: 2. Afina Lina Nurlaili, S.Kom., M.Kom.

Rhizome spices play a significant role in culinary traditions and the food
industry, serving as essential ingredients, traditional medicine components, and
high-value processed products. However, manual identification of various rhizome
types often encounters challenges due to their high visual similarity. This study
aims to develop an automatic image-based classification system to distinguish
rhizome species more efficiently and accurately. The method employed is the Light
Gradient Boosting Machine (LGBM), combined with three feature extraction
techniques: Gray Level Co-Occurrence Matrix (GLCM), Histogram of Oriented
Gradients (HOG), and Hue Saturation Value (HSV). The dataset consists of 2,250
images, including 1,250 secondary data and 1,000 primary data, divided using three
different train-test ratios: 80:20, 70:30, and 60:40. The preprocessing steps include
resizing images to 512x512 pixels, removing backgrounds using rembg,
normalization, and data augmentation through rotation, flipping, cropping, lighting
adjustments, scaling, and shearing. Evaluation results show that HSV features
deliver the most consistent and highest performance across all data ratios. The best
result was achieved at a 70:30 ratio, with an accuracy of 82.67%, outperforming
both the HOG_HSV combination and the integration of all three features. These
findings highlight HSV as the most effective feature for rhizome image
classification. The developed system demonstrates strong potential to support the
automation of rhizome identification in the food industry, reducing reliance on
manual classification, and improving efficiency, product consistency, and overall
quality in relevant industrial applications.

Keywords: Classification, Rhizome Spices, Decision Tree, Light Gradient

Boosting Machine (LGBM), Gray-Level Co-occurrence Matrix (GLCM),
Histogram of Oriented Gradient (HOG), HSV Color Space
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