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Low-Light Image Enhancement Using Event-Based lllumination Estimation
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TL; DR RETINEV Quantitative results on real-world data

Method || Events PSNR* SSIM* + PIQE | Avg Ranking | Param (M) | Flops (G)/) FPS +

LIME [t [8] X 1331 0.400 41.68 2.46 i 7.0 0.77
RetinexNet jssveaos [47] X 12.66 0.363 15.31 4.56 0.84 246.4 14.4
URetinex-Net vre [48] X 12.29 0.382 45.97 4.11 0.34 106.5 48.1
Retinexformer ey [4] X 11.79 0.403 19.55 5.93 1.61 235.1 3.7
GSAD (ewarrssoa [10] X 12.20 0.416 31.23 3.69 17.36 942.6 1.6
S ELIE rweon [57] || ¢ 1367 0424 4273 373 20495 21160 09
EvLight (cvrieo [21] v 14.51 0.435 20.45 231 2273 4385 4.1
o RETINEV (Ours) v 15.39 0.470 9.41 1.21 3.44 184.6 35.6
Low-light image Temporall-mapping Reflectance \ lllumination Result
events

Qualitative results on real-world data

Reflectance (from low-light image) x lllumination (from events) = Enhanced image
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Background

Low-light degradation model for event camera

« Event cameras have the ability to record brightness changes with high RetinexNet [47] URetinex.Net [43] GSAD [10] LIME [8]
temporal resolution, yet lack the ability to perceive absolute brightness. To synthesize the temporal-mapping events from image dataset for training
Hiah t | Iuti | P4 « Converting intensity image to temporal domain.
!9 empor.a resofution standard 0 0 0 0 OOC « Adding timestamp latency, dark current noise, random contrast threshold, dead pixel...
ngh dynamlc range (HDR) oI ‘ i ) Converting back to intenSity domain Retinexformer [4] ELIE [14] EvLight [21] RETINEV (Ours)
¥ No intensity images |  Adding Gaussian noise, poisson noise, blurriness, intensity clipping...
¥ Low resolution s | 7N TN
output: ' A% §
Idea lllumination manipulation Hardware setup
Q Using event camera to estimate the illumination in the dark environment! DVS X RetinexNet [47] URetinex-Net GSAD [10]

* When the transmittance in the optical
system changes, the event camera

triggers events. - |
* The timestamp of first positive event - @- i Retinexformer [4] ELIE [14] EvLight [21] RETINEV (Ours)
Lens |\
is correlated with the lllumination. S .
e . Aperture Conclusions
* lllumination can be estimated from Lens shutter Event
temporal mapping events! camera « 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.

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



	Slide 1

