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Context & Challenge

Tourism in Barbados is largely traditional and susceptible
to external risks, relying on a sun, sea and sand model that
does not typically account for local capacities and
resources, particularly when it comes to marine-based
tourism.

In 2024, Barbados had 704,340 stay-
over visitors, a 10.6% increase compared to
previous years
(Source: Barbados Ministry of Tourism &

International Transport)
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The Stakeholders: Traditional Marine Tourism —
Unsustainable Ecosystem Impacts

Primary Actors: Hotels, Cruise terminal, MSMEs, government
divisions, ports, direct tourism services - transport providers, dive
shops, marine excursion operators.

Who 1s Impacted: Coastal communities, marginalized youth,
Persons with Disabilities, non-swimmers, the elderly,
conservationists.

ed: Natural marine resources — coral reefs, fish
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Why Create a Virtual Marine
Tourism Product?

Expanding Marine Tourism Access
Improving Capacity Management
Providing Non-Invasive Diving Experiences

Blue Economy Diversification

ik WwheR

Collecting Baseline Marine Data

Why AI?
1. Efficiency and effectiveness

2. Accuracy increases as the model
grows
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The Solution

A sustainable, virtual and accessible
marine tourism prototype product

HOW?

Leveraging Blue Bot - an underwater
robotics system that gathers data on
marine species

In partnership with UNDP, Blue Bot
has developed a database of 93 coral
reef video samples from the shores of
Barbados

Using Al coral reef fish species can be
categorized and labeled within the 93
videos, resulting in the creation of an
educational virtual tourism
experience
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uter vision
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The Solution

A sustainable, virtual and
accessible marine tourism
prototype product
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Results of Prototype Development

In collaboration with UNDP, the NYU Center for Data Science, and Blue Bot Inc.
with support from the 2025 Japan SDGs Challenge
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What We Learned: AlI-Enabled Marine Tourism Prototype

Difficulties presented by underwater footage

Low contrast, haze, glare and motion blur make
bounding box labelling very challenging.

Species differentiation

Species differentiation markers (i.e.: colors/patterns) are
obscured underwater. As such, how images are
preprocessed impacts how the model tells species apart.

Larger models (50M-130M
parameters) fail to improve
accuracy beyond 67%

Wil P
LD régla‘Fgfgss of
size/accuracy

All single models
lateau at 65-67%

The Power of AI Automation

Al can transform raw underwater videos into structured
datasets by automating the identification of fish and
species/characteristics (i.e.: Fish vs. No-Fish classifier).

Custom

preprocessing (LAB,

RGB manipulation)
degraded
performance

The Significance of Customization

Generic pretrained models or internet images transfer
poorly in underwater settings, therefore custom labelling
of Barbados footage was required to obtain meaningful
performance (60%+ precision).

l

Marine Al
Tourism

Research in
collaboration with
academia
expedited
experimentation

Prototype

(Barbados)

N l\

UNDP network
support
accelerates
learning and
action

CX

Ultra conservative training
outperformed standard
approaches
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The Bigger
Picture

Due to cost, ability
and access, marine
tourism and
exploration is
restricted.

By creating a virtual
model of coral reef
exploration, the
underwater world
opens to new
audiences locally and
globally, all while
taking human
pressure off marine
ecosystems.



Beyond the Horizon: Opportunities for Scaling

Species expansion

Domain Adaptation

Commercialization

" Scale to 10+ Caribbean
reef species using
stratified sampling to
prevent class imbalance

" Test generalization across
different Caribbean/non-
Caribbean reef
environments of varying
water clarity

" Commercial scaling of
prototype into tourism
business offering

" Enhancement of virtual
user experience

" Partnership expansion -
l.e.: hotels, tourism boards
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Thank You!
Let's Connect

UNDP Barbados and Eastern
Caribbean:
www.undp.org/barbados

Blue Bot Inc.:
www.bluebotinc.com
bajandigitalcreations@outlook.com



http://www.undp.org/barbados
http://www.bluebotinc.com
mailto:Bajandigitalcreations@outlook.com
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