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Method

We propose an approach that utilises citizen-science photographs taken on 
the ground as a source of metadata in order to rapidly obtain satellite 
images of areas of interest at the closest available time points to those with 
known observations of seals

This involves the computation of image embeddings using a pre-trained 
deep-learning model (SigLIP) which allows a given dataset to be queried 
through natural language

Data can be filtered for a particular type of seal or the size of a colony and 
outputs are easy to inspect manually to verify suitability for the use-case

Metadata is then taken to determine candidate location and time pairs, 
before mapping these to satellite imagery snippets

One intended application of this is to make the most of the request limits 
for VHR data by reducing the likelihood of inadvertently requesting “empty” 
images

• VHR imagery is sparse so finding specific time and location matches is 
not trivial

• There is a human-in-the-loop constraint for quality assurance
• What is the best way to get true counts to validate results?
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Detection of individual animals from space has typically only been 
possible with the use of VHR satellite images. A vast amount of work 
has been published in this area to monitor whales, with studies also 
on penguins, albatross, walrus and polar bears. In the seal domain, 
only the Antarctic has been significantly studied, often with manual 
inspection of the images

SealNet 2.0 is a fully automated tool which locates likely seal 
habitats before an ensemble of CNNs detects individual seals, 
attaining 0.806 precision and 0.640 recall on an out-of-sample test 
dataset and surpassing two trained human observers

We aim to develop a seal detector for sandy beaches and compare 
the two in various environments to assess robustness and 
generalisability

Figure 2: Satellite imagery of seals at Horsey Gap.

Verifying that seal species have stable and healthy population levels is vital 
since numbers have historically declined due to anthropogenic influences
Seals are top predators in Europe and can thus be used as an indicator to 
reflect the state of the marine ecosystem
Extracting information at scale may reveal new insights into seal behaviour, 
such as how male seals have been known to kill and feed on other seals
Seals are important for tourism purposes, so knowing where they are allows 
conservationists to ensure they are thriving whilst visitors are able to enjoy 
sightings

• Seals can be seen from space 
despite their small size; however, it 
can be difficult to distinguish them 
from rocks, shadows, or even other 
animals in the area

To what extent is automated seal 
monitoring feasible using satellite 
imagery? Can we differentiate 
between adults and pups to get 
accurate counts per population type 
or between distinct species (harbour 
vs. grey seals)?

• The lack of sizeable, accessible 
and annotated datasets for 
marine-animal biodiversity 
monitoring from space 
highlights the need for novel 
approaches to data collection

Are we able efficiently curate 
relevant datasets to train models 
with?

Impact

Figure 1: Citizen-science imagery of seals from the ground.
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