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SFE-Net: Harnessing Biological Principles of Differential Gene Expression for Improved Feature Selection in Deep
Learning Networks

: Yugi Li, Yuanzhong Zheng, Yaoxuan Wang, Jianjun Yin®, Haojun Fei
X Authors: Yuai Li, ¥ hong Zh Y w Jianjun Yin*, Haojun Fei®
il Affiliation: Qifu Technology, Fudan University, Shanghai, China

. duction (Background &
. DeepFake technology is evolving rapidly, raising concerns over privacy, security, and media authenticity.
o Challenges:

*Static detection models struggle to adapt across forgery types.

*Overfitting limits real-world performance.

@& Our Goal: | duce SFE-Met, inspl by gical gene exp to improve ility and in DeepFake
detection.
Visuals:
DeepFake b diagram [FaceS DeepFakes, Face2Face, NeuralTextures).
infographlc on detection chalteng
—— S . SFE-Net dynamically selects key features,
i Ly i P mwﬂm
“ o ’ ‘ Loy, corczad S Koy i
i p -1 e M| T W of 8-> bract h
s - frames, masks from videos
“ 1 | i" __51|-1T__.l = 4. r # [2) Feature Extraction = identify five core
L] : — o s features:
o s - “Lico {Lighting Consistency)
——— [ e *Hifr (High Frequency)
T iy 1.5l O v o *Comr (Compression Artifacts)
1 "i—- m?-—-vr! g W d B I ] *Moop (Morphological Operations)
= Ly b O _ G:-: =T * = *Text (Texture Analysis - LEP, GLCM)
.‘.1_.;.5.. g B .: T rl - [3] SFE-Net Processing - Adaptive LSTM-
. Ay P = (RO~ [ ] teve based feature weighting.
(3] classification - CNN + Softmax for
= Basl/Fakepeatiction.
E:a-;i:enulumlu » e Do Bt oW st W W e e
b -Net outperforms all baselines across muitiple e
datasets! b o
‘al Key Metrics & Performance: ams “
*Tested on: COF-v1, COF-v2, DFD, DFDC, DFDCP e :
-:muonnmwcwuumms s} i
[0 Highest AUC (0.795), surpassing all b thod e v
*CDF-vil: 0.866 (best performance) P m
+DFD: 0.840 (higher than ather models) s -
# Ablation Study: = =
*All five features combined achieve best results (AUC: 0.795). :» =
e e e
Conclusion & Future Work
£ 19 Imcuways: + Future Work:
SFE-Net's adaptive feature selection enhances improve adaptability to real-time D;mhemseriu»
Biologically inspired technigues improve DeepFake Enk i iot agai &
detection robustness.
15 Experi firm SFE-Net outperforms traditional
: | 2025.ieeeicassp.org ;
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Figure 2: The overall architecture of our proposed TRIDENT, which consists of three major modules: (a) visual feature extraction. (b)
attribute-object disentanglement, and (c) feature alignment.
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BB RERR N T —EE@Decoder-onlyZZ @ AER B HAEIERPrAd. & RBIFTE : :
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