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Task Description

Motivation

Method Experiments

We tackle the task of Zero-Shot Day-Night Domain 
Adaptation (Zero-Shot Day-Night DA), i.e., adapt deep 
models pre-trained on daytime data to nighttime domains, 
without any real nighttime data available.

As shown above, existing methods on day-night DA can be 
generally categorized into:
• Operator-based (a): using manually defined operators at 

the model level to handle illumination variations, which 
are not adaptive to real complex scenarios.

• Darkening-based (b): transfer labeled daytime data to 
nighttime by GAN or reverse ISP at the image level. 
However, GAN requires real nighttime data, while ISP is 
sensor-dependent.

Unlike prior methods, we propose a similarity min-max 
framework that jointly considers model level and image level, 
formulated as:

where 𝐷 is the darkening module and 𝐹 is the feature extractor.
To prevent trivial solutions, we add regulations to (1):

Right: Image-level translation. 
We design 𝐷 to be a pixel-
wise mapping controlled by 
two adjustment maps 
regularized by 𝑅!, and 𝐿!"#$ is
the cosine similarity.

Bottom: Model-level adaptation. We freeze 𝐷 and train 𝐹 by the 
BYOL non-contrastive loss (𝐿%"#$) and task-specific loss (𝐿&'"()

We evaluate our method on four nighttime downstream 
tasks: image classification, semantic segmentation, visual 
place recognition, and video action recognition.

I. Quantitative results for low-light 
image classification on CODaN

II. Quantitative results for 
nighttime semantic segmentation

III. Qualitative results for nighttime semantic segmentation

IV & V. Quantitative 
results for low-light 
video action recognition 
on ARID, and visual 
place recognition on 
Tokyo 24/7.


