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ABSTRAK

Nama Mahasiswa / NPM : Faris Nur Tsani / 22083010076

Judul Skripsi :  Peningkatan Robustness CNN Pada Deteksi Lagu
Al Menggunakan Data Augmentation
Dosen Pembimbing : 1. Wahyu Syaifullah Jauharis Saputra, S. Kom.,
M. Kom.

2. Alfan Rizaldy Pratama, S. Tr. T., M. Tr. Kom

Perkembangan teknologi Artificial Intelligence (Al) telah memungkinkan produksi
lagu secara otomatis dengan kualitas yang menyerupai karya manusia, sehingga
menimbulkan tantangan dalam membedakan lagu Al-generated dan human-
generated. Penelitian ini bertujuan untuk meningkatkan robustness model
Convolutional Neural Network (CNN) dalam mendeteksi lagu Al melalui
penerapan data augmentation serta menganalisis pengaruh kompleksitas arsitektur
Residual Network (ResNet-18, ResNet-34, dan ResNet-50) terhadap performa dan
generalisasi model. Representasi audio menggunakan spektogram berbasis Short-
Time Fourier Transform (STFT) sebagai input model. Evaluasi dilakukan pada data
utama serta dua skenario robustness, yaitu manipulasi sinyal (noise, pitch shifting,
dan time stretching) dan pengujian lintas genre sebagai bentuk out-of-distribution
testing. Hasil penelitian menunjukkan bahwa peningkatan kedalaman arsitektur
tidak selalu berbanding lurus dengan peningkatan robustness. Penerapan data
augmentation secara konsisten meningkatkan ketahanan model terhadap
manipulasi sinyal pada seluruh arsitektur, dengan peningkatan paling signifikan
terjadi pada ResNet-18 (64,79% menjadi 73,71%). Pada pengujian lintas genre,
performa model relatif stabil dengan atau tanpa augmentasi. Temuan ini
menunjukkan adanya frade-off antara kompleksitas model dan generalisasi, serta
menegaskan bahwa data augmentation berperan penting dalam memperluas
distribusi pembelajaran sehingga meningkatkan robustness model terhadap variasi
kondisi audio. Penelitian ini juga mengintegrasikan metode Explainable Artificial
Intelligence (XAl) berbasis Grad-CAM untuk meningkatkan interpretabilitas hasil
klasifikasi.

Kata kunci . Convolutional Neural Network, Residual Network, Robustness
Model, Data Augmentation, Lagu Al



ABSTRACT

Student Name | NPM : Faris Nur Tsani /22083010076

Undergraduate Thesis : Improving The Robustness Of CNN In Al Song

Title Detection Using Data Augmentation

Advisors : 1. Wahyu Syaifullah Jauharis Saputra, S. Kom.,
M. Kom.

2. Alfan Rizaldy Pratama, S. Tr. T., M. Tr. Kom

The rapid advancement of Artificial Intelligence (Al) has enabled the automatic
generation of music with quality comparable to human compositions, creating new
challenges in distinguishing Al-generated songs from human-produced music. This
study aims to improve the robustness of Convolutional Neural Network (CNN)
models in detecting Al-generated songs through the application of data
augmentation and to analyze the impact of architectural complexity within the
Residual Network family (ResNet-18, ResNet-34, and ResNet-50) on model
performance and generalization. Audio signals are represented using Short-Time
Fourier Transform (STFT)-based spectrograms as model inputs. Evaluation is
conducted on the primary dataset and under two robustness scenarios: signal
manipulation (noise addition, pitch shifting, and time stretching) and cross-genre
testing as an out-of-distribution assessment. The results indicate that increasing
architectural depth does not necessarily lead to improved robustness. The
implementation of data augmentation consistently enhances model resilience
against signal manipulation across all architectures, with the most significant
improvement observed in ResNet-18 (from 64.79% to 73.71%). In cross-genre
testing, model performance remains relatively stable with or without augmentation.
These findings highlight a trade-off between model complexity and generalization
and demonstrate that data augmentation plays a crucial role in expanding the
learning distribution and improving robustness against variations in audio
conditions. Additionally, Explainable Artificial Intelligence (XAI) using Grad-CAM
is employed to enhance the interpretability of classification outcomes.

Keywords . Convolutional Neural Network, Residual Network, Robustness
Model, Data Augmentation, AI-Generated Song
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