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STUDI KOMPARATIF KINERJA DETEKSI DEEPFAKE BERBASIS
ARSITEKTUR HYBRID XCEPTIONNET-FFT TERHADAP MODEL DOMAIN
TUNGGAL

Abstrak

Deteksi deepfake yang andal merupakan kebutuhan forensik digital yang mendesak, namun

detektor berbasis domain spasial murni umumnya lemah dalam generalisasi lintas dataset,

sementara domain frekuensi diklaim mampu menutupi keterbatasan tersebut. Penelitian ini
melakukan studi komparatif untuk mengukur kontribusi domain frekuensi melalui arsitektur

hybrid XceptionNet—FFT dengan late fusion dan Squeeze-and-Excitation gating,

dibandingkan model domain tunggal. Tiga model (spasial, frekuensi, dan hybrid) dievaluasi
pada dua dataset benchmark, yaitu FaceForensics++ dan Celeb-DF, dalam skenario in-

dataset dan cross-dataset pada beberapa ukuran sampel dengan tiga seed, menggunakan

metrik akurasi, presisi, recall, F1-score, dan AUC pada level frame dengan pembagian per-

video. Hasil menunjukkan model spasial konsisten paling unggul (AUC in-dataset hingga

0,97), sedangkan cabang frekuensi berperforma nyaris setara tebakanacak (AUC 0,56—0,61)
sehingga model hybrid tidak mengungguli baseline spasial. Pada pengujian cross-dataset,

performa selurul model menurun (AUC sekitar 0,55-0,68) disertai keruntuhan recall, dan

penambahan analisis frekuensi hanya menekan penurunan generalisasi secara parsial dan

bergantung arah. Penelitian menyimpulkan bahwa kontribusi domain frekuensi terbatas

pada konfigurasi ini dan generalisasi lintas dataset tetap menjadi tantangan terbuka.

Kata Kkunci: deteksi deepfake; XceptionNet, domain frekuensi; arsitektur hybrid,
generalisasi lintas dataset

Abstract

Reliable deepfake detection is an urgent digital-forensics need, yet purely spatial-domain
detectors generally generalize poorly across datasets, while the frequency domain is claimed
to mitigate this limitation. This study conducts a comparative investigation to measure the
contribution of the frequency domain through a hybrid XceptionNet—FFT architecture with
late fusion and Squeeze-and-Excitation gating, compared against single-domain models.
Three models (spatial, frequency, and hybrid) are evaluated on two benchmark datasets,
FaceForensics++ and Celeb-DF, under in-dataset and cross-dataset scenarios across
several training-set sizes with three seeds, using accuracy, precision, recall, F1-score, and
AUC at the frame level with video-level splits. The results show that the spatial model is
consistently the best (in-dataset AUC up to 0.97), whereas the frequency branch performs
near chance (AUC 0.56-0.61), so the hybrid model does not outperform the spatial baseline.
Under cross-dataset testing, all models degrade (AUC around 0.55-0.68) with a collapse in
recall, and adding frequency analysis only partially and directionally reduces the
generalization drop. The study concludes that the contribution of the frequency domain is
limited in this configuration and that cross-dataset generalization remains an open
challenge.

Keywords: deepfake detection; XceptionNet; frequency domain; hybrid architecture; cross-
dataset generalization
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