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Talk structure 

• Big data problems 

 

• Wildlife from space – challenges and opportunities 

 

• Whales from space – the biggest opportunity but the most 
challenging 

 



Small UAVs 

Large long range UAVs 

Very High (VHR) 
resolution satellites 



Worldview 3 satellite 

• Operational 2015  

• Spatial resolution 30cm ground sample 
distance (panchromatic) 

• 8 Multispectral bands at 1.2 m 
resolution 

• Each image is 100km x 17 km (~20 
billion panchromatic pixels) 

• Each image is around 50-60 Gb 

• Possibility of getting up to four images 
a day of anywhere on earth 



By 2021 – 30cm anywhere on 
earth every 20 minutes 



Wildlife from space 

• Started with Penguins 

Counted every colony in a single season 
Used a supervised classification method 
 



But now we’ve gone global 
 
Adelie penguins 

Magellanic penguins 

Chinstrap penguins 

Polar Bears 

Musk ox 

Weddell Seals 

Elephant seals 

Crabeater seals 

Juniper trees  

Stromatolites 

Petrels 

Right whales 

Humpback whales 

Pelicans 

Flamingos 

Wandering Albatross 

Royal Albatross 

Dolphins 

Cows 

 



Many advantages 

• Cheaper 

• Less bureaucracy 

• Less disturbance 

• Can survey remote and difficult to access areas 

• At  any time (depending upon cloud cover) 

• Can survey over much larger areas than ships or 
planes 

 

 



Individual 
counts 



organic and irregular shape 
 
Can be confounded by 
shadows and cracks in the ice 
 

Ice seals: 



30cm ice seals 

• Should be possible to automated better and even differentiate between 
seal species, even count the pups. 



Previous work on automation 



• Various works mostly using aerial or 
UAV imagery 

• Mixture of; 
• Rule based image analysis 
• Objected based image analysis 
• One or two examples of deep learning 

but not on satellite imagery 

• Many of the process run a 
segmentation algorithm but this is 
processor intensive over large areas. 

 

Segmentation process in the Maire et al paper is the 
first step in the DL automation of Dugong detection. 



Case study: whales from space 



Biggest opportunity is also the biggest challenge 

• Whales are sparsely distributed 

• Can only be seen in calm conditions 

• Only at the surface a limited amount of 
time 

• At various depths beneath the surface 

• Rarely the same shape in the image 

• Each species looks different 

 



Different species = different colour/size/shape/ behaviour 

• Humpbacks; very active, dark 
colouration 

• Fin whales; lighter, larger, 
more constant shape 



Typical features from above 

• Reflective sides (contouring) 

• Wake 

• Breaching 

• Whale sign 

 



The biggest demand is for the smallest populations 

• Rarity increases the need for monitoring 

• Fewer observations means less ground truthing and fewer potential 
signatures to train an algorithm 

• For example the critically endangered North Pacific Right Whale is in 
desperate need of study – no-one even knows where its breeding 
ground are, but how can you train an algorithm to detect it when 
numbers are so few (estimated total population 40 animals). 



Stakes are high 

• Many whale species are endangered 

• Many fisheries are moving towards a more environmentally friendly 
ecosystems approach and need to know about interactions with top 
predators such as whales. 

• Many governments routinely spend millions on cetacean population 
assessments 

• The government sponsored International Whaling Commission (IWC) 
is tasked with having up-to-date population assessments for all 
species of whales.  



Building links 

• The IWC is supportive of whale monitoring by satellite and has 
highlighted ten priority areas where the technology could be best 
used 

• The satellite provider Digital Globe has agreed to support this 
initiative with free VHR imagery 

• This could lead to the need to analyse 100’s of images – this urgently 
needs a working, efficient system of automation 



Endless opportunities 

• Many other potential question on many different species 

• Wildlife from space is only a very small part of the satellite revolution 

• Several groups are interested in helping 

• As yet no published work on machine/deep learning on wildlife from 
satellite imagery 

 



Thank you for listening, Questions? 


