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ABSTRAK

DETEKSI TEKS OVERLAY PADA GAMBAR STATIS MENGGUNAKAN
DBNET, ERROR LEVEL ANALYSIS, DAN CONVOLUTIONAL NEURAL
NETWORK

(Oleh: Muhammad Ilham Wahyudi; Pembimbing: Muhammad Itqgan Mazdadi,
S.Kom., M.Kom. dan Triando Hamonangan Saragih, S.Kom., M.Kom.; 2026; 76
halaman)

Manipulasi visual pada gambar digital menjadi tantangan dalam bidang forensik
digital, terutama pada kasus penambahan teks secara digital atau teks overlay. Teks
overlay dapat digunakan untuk mengubah makna gambar, menyebarkan informasi
menyesatkan, atau memalsukan konten visual sehingga sulit dibedakan dari teks
asli. Penelitian terdahulu telah memanfaatkan DBNet untuk mendeteksi teks pada
citra dengan latar kompleks, serta menggabungkan Error Level Analysis (ELA) dan
Convolutional Neural Network (CNN) untuk mendeteksi manipulasi citra digital.
Namun, penelitian yang secara khusus mengintegrasikan segmentasi teks, analisis
manipulasi berbasis kompresi, dan klasifikasi visual berbasis deep learning untuk
mendeteksi teks overlay pada gambar statis masih terbatas. Penelitian ini bertujuan
untuk mengetahui tingkat akurasi sistem deteksi teks overlay serta mengevaluasi
nilai accuracy, precision, recall, dan F-score dalam membedakan teks asli dan
teks overlay. Dataset yang digunakan berasal dari COCO-Text subset sebagai
representasi teks asli dan MeMoTion Dataset sebagai representasi teks overlay.
Tahap preprocessing dilakukan dengan mendeteksi dan memotong area teks
menggunakan DBNet, kemudian hasil crop diubah menjadi citra ELA untuk
menampilkan pola error kompresi. Data hasil preprocessing dibagi ke dalam data
train dan test, kemudian dilakukan balancing agar jumlah data pada kedua kelas
seimbang. Model klasifikasi yang digunakan adalah CNN dengan arsitektur
ResNet-18 pretrained. Pengujian dilakukan pada tiga skenario jumlah epoch, yaitu
3 epoch, 5 epoch, dan 10 epoch. Hasil penelitian menunjukkan bahwa sistem
mampu mencapai akurasi di atas 90% pada seluruh skenario. Skenario 3 epoch
memperoleh accuracy sebesar 0,9055, precision sebesar 0,9296, recall sebesar
0,8775, dan Fl-score sebesar 0,9028. Skenario 5 epoch memperoleh accuracy
sebesar 0,9029, precision sebesar 0,9141, recall sebesar 0,8895, dan FI-score
sebesar 0,9016. Skenario 10 epoch memperoleh accuracy sebesar 0,9023, precision
sebesar 0,8981, recall sebesar 0,9076, dan FI-score sebesar 0,9028. Hasil ini
menunjukkan bahwa integrasi DBNet, ELA, dan CNN ResNet-18 prefrained dapat
digunakan untuk mendeteksi teks overlay pada gambar statis dengan performa yang
baik.

Kata Kunci: teks overlay, DBNet, Error Level Analysis, Convolutional Neural
Network, ResNet-18, deteksi manipulasi citra
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ABSTRACT

AUTOMATIC OVERLAY TEXT DETECTION IN STATIC IMAGES USING
DBNET, ERROR LEVEL ANALYSIS, AND CONVOLUTIONAL NEURAL
NETWORK

(By: Muhammad Ilham Wahyudi,; Supervisor: Muhammad Itgan Mazdadi, S.Kom.,
M.Kom. and Triando Hamonangan Saragih, S.Kom., M.Kom.,; 2026, 76 pages)

Visual manipulation in digital images has become a challenge in the field of digital
forensics, particularly in cases involving digitally added text or overlay text.

Overlay text can be used to alter the meaning of an image, spread misleading
information, or falsify visual content, making it difficult to distinguish from original
text. Previous studies have utilized DBNet to detect text in images with complex
backgrounds and have combined Error Level Analysis (ELA) with Convolutional
Neural Network (CNN) to detect digital image manipulation. However, studies that
specifically integrate text segmentation, compression-based manipulation analysis,

and deep learning-based visual classification for detecting overlay text in static
images remain limited. This study aims to determine the accuracy level of the
overlay text detection system and evaluate the accuracy, precision, recall, and F1-
score in distinguishing original text from overlay text. The datasets used in this
study consist of the COCO-Text subset as a representation of original text and the
MeMoTion Dataset as a representation of overlay text. The preprocessing stage
was carried out by detecting and cropping text regions using DBNet, after which
the cropped results were converted into ELA images to reveal compression error
patterns. The preprocessed data were divided into training and testing data,

followed by balancing to ensure an equal number of samples in both classes. The
classification model used in this study was a CNN with a pretrained ResNet-18
architecture. The experiments were conducted using three epoch scenarios, namely
3 epochs, 5 epochs, and 10 epochs. The results show that the system was able to
achieve accuracy above 90% in all scenarios. The 3-epoch scenario obtained an
accuracy of 0.9055, precision of 0.9296, recall of 0.8775, and F1-score of 0.9028.

The 5-epoch scenario obtained an accuracy of 0.9029, precision of 0.9141, recall
0f 0.8895, and F1-score of 0.9016. The 10-epoch scenario obtained an accuracy of
0.9023, precision of 0.8981, recall of 0.9076, and F1-score of 0.9028. These results
indicate that the integration of DBNet, ELA, and CNN with pretrained ResNet-18
can be used to detect overlay text in static images with good performance.

Keywords: overlay text, DBNet, Error Level Analysis, Convolutional Neural
Network, ResNet-18, image manipulation detection
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