
Introduction

TorchAdapt’s downstream integration pipeline.

• We introduce TorchAdapt, a real-time, general 
purpose, light-agnostic adaptive feature 
enhancement framework that boosts the 
performance of high-level vision tasks under 
varying illumination conditions.
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● Method: We propose TorchAdapt, a realtime, 
light-agnostic adaptive feature enhancement 
framework that improves the performance of any 
high-level vision task under varying illumination 
without compromising accuracy in well-lit 
conditions. 

● Simplicity: Thanks to its architectural innovations 
and self-supervised objective, TorchAdapt 
significantly simplifies the training strategy for any 
high-level vision task pipeline, circumventing 
corresponding paired images/videos.

● Flexibility: TorchAdapt is independent of vision 
encoders and downstream task architectures, 
demonstrating model-agnostic generality. Any 
zero-reference LLIE method can serve as the Torch 
module in our framework to achieve light-agnostic 
performance.

● Results: We conduct extensive experiments on five 
visual perception tasks involving images and videos 
under both low-light and lightagnostic settings using 
curated datasets. TorchAdapt outperforms 
state-of-the-art task-specific and LLIE methods 
across all settings when integrated with the same 
baselines. 
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TorchAdapt architectural overview

Light-Agnostic learning pipeline TorchAdapt’s downstream integration pipeline

Contribution of each component. Highlighted settings are 
set as default.

scale factor in TorchAdapt. Highlighted settings are set as 
default. OD and SS are object detection and semantic 

segmentation.

darkening function in the light-agnostic 
learning pipeline.

Datasets Statistics. *: video samples. Light-Agnostic datasets are 
obtained through Eq. 6

How Light-Agnostic datasets are generated.

Quantitative comparison across five tasks under both Low-Light (LL) and Light-Agnostic (LA) settings.

Explaining adaptive fusion to generate final enhanced image E.

Light-agnostic and low-light face detections on the 
WIDER FACE and DARK FACE datasets.

Light-agnostic and low-light object detections on the 
COCO and ExDark datasets.


