
Considerations of Artificial Intelligence 
for Monitoring, Control, and 

Surveillance Officers



What is Artificial Intelligence?

Computers performing human tasks (for example, playing games, writing, 
listening), while also potentially learning and improving

Machine learning (ML) is a part of artificial intelligence (AI)

Goal today:

Introduce some terms that AI engineers will use

Show potential pitfalls of using AI/ML to make decisions

Highlight the value of ML for the right tasks
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Machine Learning for Monitoring, Control, and Surveillance

Problem: 

We need to monitor the ocean for dark vessels

Solution: 

Public satellite imagery is available! 

…but there is a lot of it, and the ocean area to search is large

…so let’s use machine learning to automate the job of looking through lots of 
satellite imagery for vessels
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Rules and logic

ComputerInput (Data) Output (Answers)

Result: timely vessel detections without a need for human analysis
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It can help us find more complicated rules, or unknown relationships
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Potential problems?

The model will learn the data we give it…

…including any flaws and biases

These results don’t work for the person who thought 12 degrees was warm

These results might depend on where people are accustomed to living



Doing ML the Right Way

Problems in machine learning can be addressed by careful design:

● Collect a lot of data from diverse sources

● Choose the right type of model for the desired outcome

● Focus on a specific task or problem

…and carefully examining the data:

● Are there human prejudices captured in the data?

● Are we only observing certain things, in certain places, at certain times?

● Do we have an equal amount of examples of everything we expect to see in 

the real world?



Doing ML the Right Way

Machine learning does not immediately have the correct answer, but must find it 

over time

A trial and error process, training a machine learning system needs: 

● a lot of high quality data (tens to hundreds of thousands of examples!)

● a lot of computing power (thousands of processors!)

● a lot of time to try different options (thousands of attempts to improve!)



Doing ML the Right Way

We decide on: 

● A model (how have similar problems been solved in the past?) 

● A goal:
○ Do we want to be highly accurate at the risk of missing things? This is called “precision”

○ Do we want to catch more at the risk of getting some things wrong? This is called “recall”

○ You may hear “F1 score” which is a way to capture these ideas together

● And how we will score or grade the model:
○ We can use a scoring method called a “loss function” to tell the model how incorrect it was

○ The model then attempts to improve its rules and tries again, hopefully getting closer to a 

best possible solution, often using something called “gradient descent” 

○ “Attention maps” tell us what a model thinks is important  

○ “Confusion matrices” tell us what a model cannot tell apart (think: fixed versus drifting gear)



What ML models can 
do: score (regression)

We can find a “line of best fit” 
that gives us a general idea of 
the data

We can use this line to put in 
an “x” and get back “y” as an 
answer or prediction, maybe 
fishing yield based on vessels 
at sea

…but depending on the data, 
there will probably be some 
amount of error



What ML models can 
do: separate (classify)

“K-Means Clustering” 
separates groups solely based 
on what they have in 
common without the groups 
being identified in advance

This is called “unsupervised” 
learning because we don’t 
know the answers

Example: finding groups of 
similar vessels and activity



What ML models can 
do: separate (classify)

“Perceptrons,” invented in 
1957, find a boundary line to 
separate two known groups, 
so it can predict to which 
group a new unknown point 
belongs 

It corrects itself based on how 
wrong it is about a point

It finds a dividing line that 
works, and then stops



What ML models can 
do: separate (classify)

A “random forest” creates 
smaller and smaller regions 
until red dots are in red 
regions, and blue dots are in 
blue regions (with some room 
for uncertainty) 

These red and blue areas can 
be used to predict if an 
unknown dot is red or blue

This is called “supervised” 
learning



What ML models can 
do: separate (classify)

A “neural net” can also separate 
data, and more!

Neural nets are the basis for 
many of the AI breakthroughs 
you may hear about in the news 
lately

Data flows through a neural net 
from the inputs, being redirected 
along the way, until it reaches 
the right output (again figured 
out through a lot of trial and 
error!)

http://drive.google.com/file/d/16YwJ2C9ZTXAbjjga4_0-3PFvxoEZfs8V/view


Let’s talk about “large 
language models”…

Generative Pre-trained 
Transformer (GPT) are very 
large neural networks

They have close to as many 
“neurons” as the human brain

They are trained on massive 
amounts of data (the entire 
internet)

They can cost hundreds of 
millions of dollars to train

http://drive.google.com/file/d/1yL3n7JzbkxiVbGHyvkm2ego78vOrWT99/view
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