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1. Executive Summary

Barbary Coast Marine is building an advanced Al-powered compliance
intelligence platform to help vessels maintain continuous U.S. Coast Guard
readiness, without disrupting existing onboard systems.

Our prototype, developed in partnership with Integral Mind and deployed aboard
the SS Jeremiah O’Brien, leverages special adaptive Al to understand the
current state of the ship based on best practices given all available knowledge
and evidence, including shipboard data such as engine logs, maintenance
reports, and equipment sensor streams.

Our system understands the content and intent of regulations and best practices,
and can precisely adapt them to unique situations faced moment-to-moment. The
system can also answer ‘what-if’ questions, enabling stakeholders to make better
decisions, know when conditions have changed, and understand when new
decisions are necessary.

No matter where the data originates from, off-the-shelf tools or proprietary
solutions, our system is uniquely able to ingest and benefit from it, flagging risks,
predicting failures, and surfacing compliance gaps before an inspection. The
system can show its work, explain why and how systems are out of compliance,
and estimate the relative importance of each issue.

Our intent is not to replace vessel management systems but to augment them
with intelligent, low-friction oversight that can operate onboard or in the cloud,
even under maritime bandwidth constraints. No data ever leaves the local ship,
making the system secure. By scoring inspection readiness and automating
documentation reviews, we reduce regulatory risk and downtime, with no need
for fleet-wide software overhauls.

We’'re looking for partners — including software vendors, fleet operators,
classification societies, and compliance consultants — to help shape the next
phase of this technology and scale it across commercial maritime sectors.



2. Introduction

The maritime industry operates under a complex and evolving set of regulations
imposed by national and international bodies, with the U.S. Coast Guard playing
a central enforcement role for vessels in domestic waters. Compliance is not
optional: a single missed log entry, unreported failure, or undocumented
maintenance item can result in serious consequences, from fines and detentions
to revocation of certification.

Despite this, most vessels today rely on a fragmented combination of legacy
tools, paper-based records, and siloed digital systems. These approaches are
labor-intensive, error-prone, and poorly suited for real-time oversight. Varying
data formats often pose significant challenges, as, traditionally, various systems
cannot work together without significant integration effort. Meanwhile, the
increasing complexity of vessel systems and regulatory requirements only
compounds the challenge.

Barbary Coast Marine was founded to solve this problem with a pragmatic
approach: leverage advanced Al to augment, not replace, the tools ship
operators already use. Our platform integrates seamlessly with off-the-shelf and
proprietary vessel management systems to extract, analyze, and act on data
relevant to regulatory compliance. We take all the data just as it is without
change - the Al handles all the hard parts.

This whitepaper introduces our prototype, deployed on the SS Jeremiah O’Brien
in partnership with Integral Mind, and outlines our compliance intelligence
platform's architecture, use cases, and future potential.



3. Compliance Challenges

Maritime compliance today faces three critical pain points: data
fragmentation, manual burden, and reactive enforcement.

e Data Fragmentation: Vessel data is scattered across paper
logs, proprietary software, and standalone equipment monitors.
No unified system provides compliance visibility.

e Manual Burden: Crew and shoreside teams spend hours
compiling reports, cross-checking logs, and preparing for
inspections — tasks prone to human error.

e Reactive Enforcement: Compliance issues are often discovered
during inspections, leading to detentions, fines, or last-minute
scrambles to rectify deficiencies.

Advanced Al offers a path shifting from fragmented, manual, and
reactive processes to unified, automated, and predictive compliance
management.



4. Use Cases

Our prototype demonstrates multiple practical applications for
Al-powered maritime compliance:

e Predictive Maintenance and Risk Alerts: Analyzes engine logs
and sensor streams to predict equipment failures before they
trigger compliance issues.

e Automated Logbook Review: Flags missing, inconsistent, or
out-of-spec log entries that could draw regulatory attention.

e Inspection Readiness Scoring: Calculates readiness scores
for Coast Guard inspections based on data completeness and
risk factors.

e Environmental Compliance Monitoring: Detects possible
violations related to emissions (MARPOL Annex VI) and waste
management.

e Prototype Deployment — SS Jeremiah O’Brien: Our live
deployment aboard the SS Jeremiah O’Brien validates real-world
application of these use cases on an operational vessel.



5. System Architecture

Our system is built on a modular, software-agnostic architecture that
includes:

e Data Ingestion Layer: Connects to off-the-shelf or custom
shipboard systems.

e Analysis Engine: Runs all analyses locally without the need for
Internet connectivity.

e Compliance Dashboard: Shows risk scores, alerts, and
recommendations.

e Edge & Cloud Hybrid Design: Supports low-bandwidth
maritime environments.

Prototype on SS Jeremiah O’Brien:

e Edge device deployed onboard connects to the engine log
systems.

e Local processing detects maintenance risks and compliance
gaps.

e Syncs with a cloud platform when satellite bandwidth allows.



6. Deployment Considerations

e Connectivity Constraints: Edge-first processing with optional
cloud sync.

e Compatibility: Integrates with both off-the-shelf and proprietary
systems.

e Cybersecurity: Encrypted pipelines, onboard-only mode
supported.

e Hardware: Runs on existing vessel IT or lightweight industrial
PCs.

e Crew Adoption: Augments crew workflows, plain-language
alerts.



7. Next Steps & Roadmap

Q3 2025: Expanded Pilot Program

[J - Trials with commercial vessels (tugs, cargo, offshore).
[J - Integration with leading VMS platforms.
[J - More data collection for model generalization.

Q4 2025: Compliance-as-a-Service Rollout

[J - Cloud dashboards for operators.
[J - Mobile interfaces for compliance teams.
[J - Subscription model for mid-size fleets.

2026: Partnerships & Certification

[J - Partnerships with class societies and auditors.
[J - Exploration of USCG recognition pathways.
[J - Al model expansion to new domains (ISM, MARPOL).

Beyond 2026: Fleetwide Predictive Compliance

[J - Industry-standard compliance intelligence layer.
[J - Insurer risk scoring models.
[J - Ongoing Al refinement with anonymized data.



8. Competitive Landscape

The maritime compliance ecosystem includes a range of software vendors,
hardware providers, and consulting firms. However, few existing solutions
apply advanced Al to unify and automate compliance oversight across
heterogeneous vessel systems.

Current Categories of Solutions

e Vessel Management Systems (VMS):
Platforms like ABS Nautical Systems, Helm CONNECT, and DNV
ShipManager provide digital tools for maintenance tracking and
reporting. These systems are widely used but primarily rely on
manual data entry and rule-based checks rather than predictive
analytics.

e loT & Sensor Solutions:
Companies such as Kongsberg Digital and Wartsila offer advanced
vessel monitoring systems, but these are often expensive,
proprietary, and focused on new builds or high-end fleets. They
generally lack seamless interoperability with legacy systems.

e Compliance Consultants & Audit Firms:
Shoreside specialists perform manual inspections and reviews,
offering valuable expertise but limited scalability and no real-time
oversight.



Gaps in the Market

e Capability: No other system can understand, predict, and simulate
the exact scenario faced by a specific ship at a particular point in
time. In addition, no other system can apply general knowledge about
compliance and best practices to make specific recommendations in
specific situations, and no other system can teach and explain why it
is right. Finally, no other system can perform the simulations
necessary to answer ‘what-if’ questions from users.

e Fragmentation: No unified layer exists that can ingest data from both
modern and legacy systems across mixed fleets.

e Manual Burden: Even advanced VMS platforms require manual log
reviews and compliance reporting prep.

e Reactive Approach: Most compliance issues are flagged during
inspections rather than predicted and preempted.

Barbary Coast Marine’s Differentiation

e System-Agnostic Platform: Our solution ingests data without
cleanup and/or expensive integration from any combination of
off-the-shelf and proprietary systems, preserving existing
investments.

e Predictive Compliance Intelligence: Uses advanced Al models to
flag potential failures and gaps before inspections, enabling proactive
action.

e Edge + Cloud Hybrid Design: Supports bandwidth-constrained
maritime environments with onboard processing and optional cloud
sync.

e Low-Friction Deployment: Avoids the need for fleet-wide software
overhauls or rip-and-replace projects.

By positioning itself at the intersection of vessel operations, compliance
oversight, and advanced Al, Barbary Coast Marine aims to create the
industry’s first unified compliance intelligence layer.



9. Comparison Table

Feature Vessel Mgmt | loT & Sensor | Compliance Barbary Coast
Systems Solutions Consultants Marine
(VMS)
Data Source Off-the-shelf Proprietary Manual log & Any off-the-shelf or
Flexibility systems only sensor suites report review custom system
Predictive Limited Equipment No predictive Predicts compliance
Analytics rule-based health only capability risks and failures
checks
Legacy Fleet Partial Rare (focused | Yes (manual) Full support (ingests
Support on newbuilds) legacy data)
Deployment Cloud/ Hardware + Onsite visits Edge device +
Model Shoreside cloud optional cloud
Bandwidth High (cloud High N/A Low (edge-first, sync
Requirements | sync) optional)
Compliance Maintenance Performance Regulation USCG readiness
Focus logs, reports monitoring audits scoring,
documentation
automation
Scalability Medium High hardware | Limited by High (software +
cost limits personnel advanced Al models)
Crew Workflow | Requires Requires Disruptive Low-friction,
Impact manual entries | hardware (visits, audits) | augments existing
install workflows

Key Takeaways:

v/ Barbary Coast Marine is the only solution designed to:

e Ingest fragmented data (new and legacy)

e Predict compliance risks before inspections

e Operate under real-world vessel connectivity limits

e Avoid expensive overhauls or hardware retrofits




10. Market Outlook and Strategic Implications

The global maritime industry is entering a period of accelerated digitalization,
driven by rising regulatory scrutiny, environmental compliance mandates, and
economic pressures to reduce operational risk. The U.S. Coast Guard’s
increased focus on inspection rigor, coupled with tightening standards from
international bodies such as the IMO and classification societies, signals that
compliance readiness will only grow more critical in the coming years.

Meanwhile, fleet operators face practical challenges: aging vessels, fragmented
IT ecosystems, and constrained budgets that make wholesale technology
replacements impractical. The market gap is clear: scalable, retrofit-friendly
solutions that augment existing workflows with predictive intelligence.

According to industry reports, maritime digitalization is projected to reach $345
billion by 2030, with compliance, risk management, and operational optimization
among the fastest-growing segments. Early movers who provide modular,
machine learning—powered compliance solutions are well-positioned to become
indispensable partners to fleet operators, insurers, and regulators alike.

For strategic partners — including vessel management software vendors,
classification societies, compliance consultants, and insurers — integrating or
aligning with platforms like Barbary Coast Marine offers the opportunity to:

e Enhance service offerings with predictive compliance tools
e Reduce client risk exposure and claims
e Streamline regulatory interactions with real-time compliance scoring

e Capture new market share in the retrofit and mid-size fleet segments

By focusing on a technology-agnostic, modular approach, Barbary Coast Marine
is positioned to act not as a competitor to existing players, but as an enabling
layer that amplifies the value of current systems and services.



11. Conclusion

Barbary Coast Marine’s advanced Al-powered compliance platform
addresses one of the maritime sector’s most pressing challenges:
maintaining continuous regulatory readiness across diverse and
fragmented vessel fleets. Our prototype deployment on the SS
Jeremiah O’Brien demonstrates the real-world viability of using our
advanced Al to predict risks, surface compliance gaps, and automate
oversight — all without disrupting existing shipboard systems.

By combining edge processing, flexible data integration, and
predictive analytics, our platform offers a scalable path for vessels of
all ages and types to shift from reactive to proactive compliance
management.

We invite fleet operators, software vendors, classification societies,
and compliance professionals to partner with us in shaping the next
phase of this technology. Together, we can build a safer, more
efficient, and more compliant maritime industry — one where
regulatory readiness becomes an asset, not a liability.



Call to Action

Join us in shaping the future of maritime compliance.

Barbary Coast Marine is actively expanding its pilot program and
seeking strategic partners to scale our advanced Al platform across
the commercial fleet sector.

Whether you are a fleet operator, software provider, classification
society, or compliance consultancy, we invite you to collaborate with
us:

e Pilot the platform on your vessels
e Integrate predictive compliance intelligence into your services

e Co-develop new features tailored to your operational needs

Let's work together to transform compliance from a regulatory burden
into a competitive advantage.
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Contact us at info@barbarycoastmarine.com
&) Learn more at barbarycoastmarine.com
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