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What is Skylight?

ALLEN INSTITUTE FOR ARTIFICIAL INTELLIGENCE (AI2) 

Non-profit organization in Seattle, USA

SkyLight’s Mission - To deliver premier data and analytics in order to 
support enforcement and compliance actions toward reducing IUU 
fishing and other maritime crimes.

KEY ELEMENTS

● Focus on application of advanced technologies like Artificial 
Intelligence to surface anomalous activity 

● No cost to national and regional agencies fighting maritime crime.

● Outputs integration into platforms such as SeaVision and IORIS, 
as well as a stand-alone UI



The Maritime Domain



Vision of AI at Skylight

Build the most advanced maritime artificial intelligence data platform in the 
world.

We are uniquely suited to couple the latest deep learning research from the 
world's leading computer vision research scientists to the highest standard of 
machine learning operations.

Make Skylight data outputs widely available through integration with 

national and global maritime platforms, such as SeaVision and IORIS. 



AI for Maritime Domain Awareness



Data Sources

AIS - Near real time detection of vessel behaviors

Open-Source Satellite Data to identify dark vessels 
● Satellite Radar 

● Night Lights (VIIRS)
● Optical Imagery

Commercial Satellite Data for operational and other 
compliance support 
● Radio Frequency 
● Satellite Radar

● Optical Imagery



Standard Rendezvous Events 

Bunkering, transshipment, 

and other rendezvous 

events 

Rules-based algorithm

● Within 250m

● >30min



Dark Rendezvous Events 

One vessel transmitting AIS with anomalous movement, including rendezvous behavior

● Skylight uses a machine learning model to detect potential rendezvous behavior.

● A potential second vessel that is not transmitting AIS is not visible to Skylight



Fishing 

Machine Learning model developed from observer data 

Fishing behaviors detected globally and automatically

Purse Seine
Longline fishing



Fishing 

TrawlingSquid Jigging



Satellite Radar

Computer vision model to detect vessels from 
public Satellite Radar (“Synthetic Aperture 
Radar” or “SAR”) 

Data from the Sentinel-1 satellites processed in 
near real time (2-8 hours). 

Source

Avg delay from 

collection to 

delivery

Revisit 

rate

Geographic 

Coverage

Sentinel-1 2-6 hours
1-3 times 

per w eek 

Near shore for 

most continental 

coastlines

Commercial
90 min (best 

case scenario)
N/A Custom



Night Lights

Another Computer Vision model to 
detect vessels using bright lights at night

● Two nightly collections from two 
satellites detect images of nocturnal 
lights. The sensors are also known as 
Visible Infrared Imaging Radiometer 
Suite (VIIRS).

● Any vessel types with bright lights can 
be detected through Night Lights



What does a vessel look like in Night Lights data?

Night Lights



VIIRS vessel detections in Skylight

The VIIRS vessel detections (aka Night Lights) are already available in our API, which we make available at global 

scale, in near real time, and at no cost



Optical Imagery

Computer vision model to detect 
vessels from public Optical Imagery 

Data from the Sentinel-2 satellites 
processed in near real time (2-8 hours)

Source

Avg delay from 

collection to 

delivery

Revisit 

rate

Geographic 

Coverage

Sentinel-2 2-8 hours
1-3 times 

per w eek 

Near shore for 

most continental 

coastlines

Commercial
90 min (best 

case scenario)
N/A Custom



VIIRS vessel detections and Skylight

2 hrs between

ship’s light and our 

users.

Latency is dominated 

by downlink – our 

processing is 

negligible. 

light Dow nlink
Data copied to 

Skylight’s servers

Computer vision model 

detects vessels
API



A variety of data sources are needed

In addition to the raw light data (W∙cm−2∙sr−1), 
we use: 

● Geolocation data
● High resolution land - sea arrays
● Cloud coverage 
● Other bands besides the wattage (for gas 

flare/oil platform identification).  

All of this data is provided in near real time 
simultaneously (for free). 

A single frame from one satellite requires 
approximately 150 MB of data. (241 
frames/day*2 satellites ~ 26 TB/year)



Operational Support

Skylight provides vessel detections for 
IUUF related operations under contract 
from commercial providers.

● Sat-SAR - variable resolution

● Radio Frequency - X and S band
○ Detects vessel radar systems

Data only available to national agencies 
otherwise unable to purchase this data



Tip-and-Cue w/ High Resolution Imagery

● Visual evidence collection of detected behaviors 

● Requires request from a national/regional agency as part of a 
compliance enforcement operation. 

Rendezvous imaged by the satellite 

Skylight Standard Rendezvous event “tip”



Skylight in IORIS



Skylight in SeaVision



Ted Schmitt, Senior Director - Skylight

teds@allenai.org
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