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Background

  Low-light Vision

➢ Domain Shift

Well-light Image vs. Low-light Image

 Four Paradigms for Low-light Vision

➢ Image enhancement methods

➢ Synthetic data training

➢ Multi-task learning strategy

➢ Plug-and-play modules



Motivation

Synthetic low-light data 

Real-world low-light data

Classical Lambertian Image Formation Model

Assumes idealized diffuse reflection !

Complex and spatially localized light sources in real-

world (streetlights, vehicle headlights, and neon signs)



Motivation

 Phong Lighting Model Imaging Mechanism[1]

[1] Bui Tuong Phong. Illumination for computer generated pictures. In Seminal Graphics: Pioneering Efforts that Shaped the Field(SGRAPH), pages 95–101. ACM Press, 1998

 An extended version of the Lambertian model adapted to real-world low-light scenes:

Retain for illumination-invariant features

Spatially irregular highlight component 



Method

 Analysis and Derivation

This yields: 



Method

➢ Frequency-domain Channel Ratio ➢ Learnable Frequency-domain Filter

➢ Fuse Module

 Overall Pipeline of FRBNet



 Low-light Detection Tasks (Object & Dark Face Detection)

 Efficiency-Performance Trade-off

Result



Result

FRBNet(Ours)YOLAFeatEnHancerDarkIRBaseline GT

 Low-light Detection Tasks 



Result

 Low-light Semantic Segmentation

 Low-light Instance Segmentation  Ablation Study 



Result

FRBNet(Ours)YOLAFeatEnHancerDarkIRBaseline GT

FRBNet(Ours)YOLAFeatEnHancerBaselineInput GT

 Low-light Segmentation Tasks



Conclusion

 FRBNet

➢ For extracting illumination-invariant feature

➢ Plug-and-play module

➢ Superior performance

 Future research

➢ Exploring broader application 



Thanks for Watching!

Fangtong Sun
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