
UniGenDet: A Unified Generative-Discriminative Framework for 
Co-Evolutionary Image Generation and Generated Image Detection 

Yanran Zhang, Wenzhao Zheng†, Yifei Li, Bingyao Yu, Yu Zheng, Lei Chen, Jiwen Lu, Jie Zhou*
Department of Automation, Tsinghua University, China

Challenges:
 Generators and detectors evolve independently — no 

closed-loop co-optimization currently exists
 Detectors severely overfit to outputs of known generators 

and consequently lag behind new generative models
 Generators remain unaware of precisely which artifacts 

make them easily detectable 
Our Solution — Three Synergistic Advantages
 Task Synergy: Detection ↔ Generation mutually improve
 Synchronized: Evolution Eliminates the "detection lag" 

problem
 System Efficiency: Shared parameters, end-to-end training

 A unified framework for the co-evolution of 
generation, detection, and explanation.

 Bidirectional feedback between generation and 
detection improves realism and forensic reasoning.

 Toward trustworthy co-evolution of generative 
models and forensic analysis for future AI systems.

 GDUF jointly fine-tunes generation, detection, and explanation in a single 
framework, letting generative priors strengthen forensic reasoning and 
improve interpretability.

LinkedIn

 DIGA injects detector-aware forensic 
cues into the generator through feature 
alignment, improving realism and 
reducing detectable artifacts.

 UniGenDet provides more 
accurate real/fake judgments 
and more faithful artifact-
level explanations than BAGEL.
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MethodsIntroduction Experiments

Summary

 UniGenDet improves robustness 
and cross-dataset generalization.

 Detection-guided training improves 
realism and coherence.

 Ablation study

BAGEL: This is a real image. The gingerbread man appears to 
be a well-crafted confectionery item with realistic textures and 
decorations, such as the icing, candy buttons, and the hat...

UniGenDet: This is a fake image. The image shows a gingerbread 
man that...the “icing” decorations appear unnaturally uniform and 
slightly melted in a way that doesn’t follow real-world physics...

BAGEL: This is a real image. The lighting, shadows, and 
reflections on the objects and the person's skin appear natural, 
and the details on the bottles are consistent with...

UniGenDet: This is a fake image. Despite its seemingly authentic 
appearance, certain features, such as disproportionate textures 
or odd lighting, hint that this image was generated by AI.

UniGenDet: This is a real image. The image shows a natural 
scene with two birds resting on a grassy field. The lighting, 
shadows, and the texture of the grass all appear consistent...

BAGEL: This is a fake image. The animals in the image have 
unnatural shapes and structures, with distorted and mismatched 
features; the texture of the animals' fur is inconsistent...

UniGenDet: This is a real image. The texture and material of a 
pocket watch are consistent with real-world objects, featuring 
a metallic finish and intricate engravings...

BAGEL: This is a fake image. The pocket watch has a digital 
display with text and icons, which is not typical for a traditional 
pocket watch...


