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General Problem Setup

Remote-sensing imagery is 
promising for Earth 
observation and 
environmental monitoring.

But … 

70% of land areas are not 
completely cloud-free

55%The averaged cloud 
fraction over land is 

Nasa website. https://earthobservatory.nasa.gov/images/85843/cloudy-earth
Spatial and Temporal Distribution of Clouds Observed by MODIS Onboard the Terra and Aqua Satellites. Remote Sensing (2013)

https://earthobservatory.nasa.gov/images/85843/cloudy-earth


Cloud Removal

Ground Truth

Synthetic Aperture Radar 
(SAR)

Multi-spectral Optical 
Imagery

Multi-spectral Optical 
Imagery

Multi-spectral Optical 
Imagery



Problems with Existing Datasets and Benchmarks

1. Small Scale
a. Cannot capture the rich spatial-temporal variations on Earth.

2. Biased in Land Cover and Cloud Percentage
a. No balancing on land cover distribution.
b. Some only consider scenarios with cloud coverage < 30%.

3. Ill-defined due to Temporal misalignment 
a. In some cases, the input and target (GT) satellite images were months apart.



AllClear Highlights

Key Features: 1) Large-scale (largest to-date); 2) sufficient sampling for all land cover types; 3) no 
filtering on cloud coverage distribution; 4) small temporal misalignment; 5) stratified evaluation.



SoTA Cloud Removal Models Fail on AllClear Benchmark



SoTA Model Benefits from Scaling up



SoTA Model Benefits from Longer Time Sequence Inputs



Stratified Evaluation: Land Cover and Cloud Coverage
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Land Use / Land Cover (LULC) Maps
(Source: Dynamic World V1)

Cloud and Shadow Masks
(Source: s2cloudless)



Stratified Evaluation: Land Cover and Cloud Coverage







Thank you!
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