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ABSTRAK

Verifikasi tanda tangan adalah aspek penting dalam administrasi individu dan
lembaga keuangan, terutama untuk mencegah pemalsuan yang dapat menimbulkan
dampak hukum serius. Berdasarkan data Direktori Putusan Mahkamah Agung,
tercatat 471 kasus pemalsuan tanda tangan selama 2021-2023, sehingga diperlukan
metode verifikasi yang akurat. Penelitian ini menggabungkan model Bi7-M-R50x1
dan Support Vector Machine (SVM).

Dataset yang digunakan dalam pengujian berasal dari Kaggle dengan 2.149
gambar tanda tangan asli dan palsu. Pengujian dilakukan dengan menggunakan
model BiT-M-R50x1 dengan preprocessing noise removal, skeletonization, region
of interest (ROI), merging of images, ImageDataGenerator dan ekstraksi fitur Grey
Level Co-occurrence Matrix (GLCM) dan Red Green Yellow (RGY).

Hasil penelitian menunjukkan bahwa preprocessing tambahan seperti noise
removal, skeletonization, region of interest (ROI), merging of images, serta
ekstraksi fitur GLCM dan RGY menghasilkan performa lebih rendah dibandingkan
metode tanpa preprocessing dan ekstraksi fitur. Kombinasi Bi7-M-R50x1 dan SVM
dengan kernel linear memberikan hasil terbaik pada validation set (accuracy
0,9970; precision 0,9935; recall 1,0000; F1 score 0,9967) dan test set (accuracy,
precision, recall, dan F1 score 1,0000), baik dengan maupun tanpa preprocessing
ImageDataGenerator.

Pengujian model tanpa preprocessing dan ekstraksi fitur pada dataset yang
dirusak dengan b/ur dan noise dengan jumlah kerusakan dataset 25%, 50% dan 75%
dari seluruh jumlah dataset menunjukkan penurunan performa, tetapi kernel linear
tetap memberikan hasil terbaik di semua tingkat kerusakan. Penelitian ini
menyimpulkan bahwa BiT-M-R50x] dan SVM dengan kernel linear adalah
kombinasi optimal untuk verifikasi tanda tangan, sementara preprocessing dan

ekstraksi fitur tambahan tidak selalu meningkatkan performa.

Kata kunci: Verifikasi tanda tangan, BiT-M-R50x1, Support Vector Machine
(SVM)
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ABSTRACT

Signature verification is a crucial aspect in individual and financial
institution administration, particularly to prevent forgery that can lead to serious
legal consequences. According to data from the Supreme Court Decision Directory,
there were 471 cases of signature forgery recorded between 2021 and 2023,
highlighting the need for accurate verification methods. This study combines the
BiT-M-R50x1 model and Support Vector Machine (SVM).

The dataset used in the testing was obtained from Kaggle and consists of
2,149 images of genuine and forged signatures. Testing was conducted using the
BiT-M-R50x1 model with preprocessing techniques such as noise removal,
skeletonization, region of interest (ROI), image merging, ImageDataGenerator,
and feature extraction using Grey Level Co-occurrence Matrix (GLCM) and Red
Green Yellow (RGY) color spaces.

The research results indicate that additional preprocessing steps such as
noise removal, skeletonization, region of interest (ROI), image merging, and
feature extraction using GLCM and RGY yielded lower performance compared to
methods without preprocessing and feature extraction. The combination of BiT-M-
R50x1 and SVM with a linear kernel provided the best results on the validation set
(accuracy: 0.9970; precision: 0.9935; recall: 1.0000; F1 score: 0.9967) and the
test set (accuracy, precision, recall, and F1 score: 1.0000), both with and without
ImageDataGenerator preprocessing.

Testing the model without preprocessing and feature extraction on datasets
corrupted with blur and noise, with dataset corruption levels of 25%, 50%, and
75% of the total dataset, showed a performance decline. However, the linear kernel
still delivered the best results across all levels of corruption. This study concludes
that the combination of BiT-M-R50x1 and SVM with a linear kernel is optimal for
signature verification, while additional preprocessing and feature extraction do not

always enhance performance.

Keywords: Signature verification, BiT-M-R50x1, Support Vector Machine (SVM)
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