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What is Skylight?

A maritime analyst tool for identifying vessel behavior that may be 
illegal or non-compliant with fisheries and maritime regulations.

VISION: Healthy, productive, and resilient oceans where targeted 
monitoring and enforcement actions support transparency and 
effective governance of marine resources.

KEY ELEMENTS

● One tool with two easy ways to access: web platform and API 
● Focus on application of advanced technologies like AI to 

surface anomalous activity 
● Custom configurations of events and areas of interest with 

corresponding alerting capabilities
● Provided at no cost to national and regional agencies



Our Home

ALLEN INSTITUTE FOR 
ARTIFICIAL INTELLIGENCE (AI2) 
Non-profit based in Seattle, USA. 

● Founded by the late Paul G. 
Allen, Microsoft Co-Founder, 
Investor and Philanthropist.

● Allen family is passionate 
about reducing illegal fishing 
and improving ocean health. 
Out of this came Skylight.



Skylight Team
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Automatic Identification System (AIS) Primer



How can Skylight better surface vessels 
that are not transmitting AIS?

Automatic Identification System (AIS) Primer



Current State



● Speed Range (AIS)
○ Enforcing speed regulations or 

monitoring slow, suspicious behavior 
(not ‘innocent’ passage)

● Last Known Position (AIS)
○ Reporting of vessels’ last known 

location

● Port History (AIS)
○ Reporting of vessels’ port visits

Types of Events

● Rendezvous (AIS) 
○ Auto-generated detections of 

plausible transshipments, loitering, 
and other anomalous behavior 

● Entries (AIS)
○ Monitoring vessel movements into 

any user-defined custom Area of 
Interest (e.g., Marine Protected 
Areas, EEZs)

● Fishing (AIS) 
○ Auto-generated, global detection of 

fishing activity ● Radar Detection (Satellite Radar)
○ Detection of non-AIS transmitting 

(dark) vessels upon request for 
targeted areas and dates

(ML/AI)

(ML/AI)







Vessel Detection in Sentinel-1 SAR Imagery



Vessel Detection in Sentinel-1 SAR Imagery



Vessel Detection in Sentinel-1 SAR Imagery

Length: 85 m
Width: 22 m
Heading: 315°



Challenges

Challenge 1:
Vessels are Small



Challenges

Challenge 2:
Existing Datasets have Quality Issues

Example from LS-SSDD dataset.

Islands

Example from xView3 challenge.

Island

Challenge 1:
Vessels are Small



Challenges

Example from LS-SSDD dataset.

Islands

Example from xView3 challenge.

Island

Challenge 1:
Vessels are Small

Challenge 3:
Confounding Objects have Near-

Identical Appearance
Challenge 2:

Existing Datasets have Quality Issues
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Compare Images over Time



Compare Images over Time
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Compare Images: During Annotation



Compare Images: During Annotation

● Annotated ~5K vessels in ~10K windows

● Focus on high-quality annotations over quantity

● Blind annotation round of 50 windows in our dataset and xView3

○ Agreement: 90% in ours, 52% in xView3



Compare Images: During Annotation

Our Dataset

Plausible Vessel

New Annotation Round



Compare Images: During Annotation

xView3 Dataset xView3 Dataset

New Annotation Round New Annotation Round



Compare Images: During Annotation

xView3 Dataset xView3 Dataset

Google Maps Comparison Google Maps Comparison

Plausible Vessel
Island

Island Fishery



Compare Images: In the Model
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Compare Images: How important is it?



RADARSAT-2 only (June 1- 30)



SENTINEL-1 only (June 1- 30)



SENTINEL-1 only (May 1- 31)



Correlated vessel detection

AIS not being transmitted



“As Admiral Bennett, the Commandant of the Belize Coast Guard, stated during 

your visit, Skylight, Global Fishing Watch and SeaVision present a complete solution 

they have been waiting years for. I have no doubt that as a member of the Maritime 

Domain Awareness team for TRADEWINDS 2022, you have left a lasting impact on 

the region. You have elevated Belize’s ability to access timely vessel tracking 

data and leverage for the first time high resolution satellite imagery 

coupled with machine learning to identify dark targets of interest in 

their waters.”

US Coast Guard Lieutenant Commander Richard Russell-





New Areas of Exploration



What’s Next?

● Sentinel-2 A & B:  Optical Imagery from ESA
● Landsat 8 & 9:  Optical Imagery from USGS
● Visible Infrared Imaging Radiometer Suite (VIIRS) from NOAA

Sentinel-1 + Sentinel-2 + Landsat = 37% of ocean covered 1x/month; 10% 
covered 8x/month



VIIRS

● Visible Infrared Imaging Radiometer 
Suite (VIIRS) - launched on 2 satellites 
in 2011 and 2017

● DN band can be used to detect lights 
from more than just cities.

VIIRS Vessel Detection



VIIRS



VIIRS



VIIRS
Blue Hole at Night

Zoomed in Vessels



VIIRS

- Poor spatial resolution - 750m ppx 

- Lack of well defined Ground truth for training ML 
models and method evaluation

- Dependent on weather conditions and stray lights

Challenges

Solution
- Classical Heuristic CV methods to roughly 

detect light sources

- Training an ML detection model on pseudo 
labels


