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Background

Idea

RETINEV

Using event camera to estimate the illumination in the dark environment!
• When the transmittance in the optical 

     system changes, the event camera

     triggers events.

• The timestamp of first positive event

     is correlated with the Illumination.

• Illumination can be estimated from

    temporal mapping events!

Low-light degradation model for event camera

Illumination manipulation

Quantitative results on real-world data

Qualitative results on real-world data

Conclusions
• Using temporal-mapping events to estimate the illumination in dark conditions.

• Combining it with Retinex theory to enhance the low-light images.

• Constructing a beam-split system to validate our method in real-world conditions. 

• Event cameras have the ability to record brightness changes with high 

temporal resolution, yet lack the ability to perceive absolute brightness.
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Reflectance \ Illumination Result

Reflectance (from low-light image) × Illumination (from events) = Enhanced image

To synthesize the temporal-mapping events from image dataset for training

• Converting intensity image to temporal domain.

• Adding timestamp latency, dark current noise, random contrast threshold, dead pixel...

• Converting back to intensity domain

• Adding Gaussian noise, poisson noise,  blurriness, intensity clipping...

Hardware setup

https://ahupujr.github.io/RetinEV/
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