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1 Charting Smarter Seas: AI-Driven Route Optimization
and Resilient Cloud Platform for a 15‑Vessel Cargo
Fleet

1.1 Executive Summary

A regional shipping company operating 15 cargo vessels sought to reduce fuel con-
sumption and improve schedule reliability amid volatile weather, port congestion,
and rising fuel prices. We delivered an integrated solution spanning AI development,
business intelligence, web development, cloud infrastructure, and disaster recovery
services. The result: AI models that analyze weather patterns, port congestion, and
fuel prices to recommend optimal routes; a real-time web dashboard for fleet visibil-
ity and automated reporting; and a hardened, cloud-first recovery posture. Within
months, the company achieved an 18% reduction in fuel costs, on-time delivery
performance improved to 94%, and a server room flood at headquarters resulted
in zero data loss and minimal disruption.

1.2 The Challenge

The client was navigating a complex operating environment: - Fuel represented
a significant share of voyage costs, with variability driven by weather and bunker
prices. - Route planning relied on manual workflows and static tools, limiting the
ability to continuously reoptimize based on changing seas, port queues, and fuel
markets. - Operations teams had fragmented visibility across vessels, schedules,
and weather advisories. - Core systems ran on aging on-premises servers with
limited redundancy; a disaster could result in prolonged downtime and data loss.
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The business set clear objectives: reduce fuel expenses without compromising
safety, improve on-time performance, equip planners and captains with actionable
insights, and modernize infrastructure to withstand unexpected disruptions.

1.3 Our Approach

We launched a phased program that combined data science, modern cloud engi-
neering, and user-centric design.

• AI Development: We built predictive models for weather-impact-adjusted ETA,
fuel consumption by route and speed profile, and port congestion forecasts.
These fed a multi-objective route optimization engine that balanced fuel cost,
transit time, and safety constraints.

• Business Intelligence: We defined a fleet operations KPI framework and auto-
mated reporting to align executives, planners, and vessel masters on a single
source of truth.

• Web Development: We delivered a responsive, map-centric dashboard with
real-time fleet tracking, route recommendations, and one-click voyage briefs.

• Cloud Infrastructure: We migrated data ingestion, processing, and model serv-
ing to a secure, autoscaling cloud platform using infrastructure as code.

• Disaster Recovery Services: We designed and tested a robust DR strategy with
aggressive RPO/RTO targets, cross-region replication, and runbooks tailored to
maritime operations.

1.4 Implementation

Data integration and feature engineering - Ingestion: We unified data across satel-
lite AIS feeds and vessel telemetry, meteorological services (global models and
regional nowcasts), port authority APIs for berth and queue data, and daily bunker
price indices. Telemetry from vessels streamed over secure satellite links using
MQTT/HTTPS into a cloud message broker. - Storage & Processing: A data lake
stored raw and curated datasets, while a managed data warehouse supported ana-
lytics and BI. Orchestrated pipelines (batch and micro-batch) performed cleansing,
harmonization, and feature engineering—e.g., wave height and direction features,
wind-over-deck transformations, speed-over-ground variability, congestion indices,
and historical bunker price volatility. - Data Quality: We enforced schema contracts,
anomaly detection on sensor streams, and data lineage tracking to ensure trustwor-
thy inputs for models and reports.

AI models and optimization - Predictive Modeling: Gradient-boosted and deep learn-
ing models estimated segment-level fuel burn given hull form, displacement, sea
state, wind, and speed profile, and predicted ETAs under varying weather regimes.
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Time-series models forecast bunker prices at key ports and projected port conges-
tion using seasonality plus live queue signals. - Route Optimization: We imple-
mented a constrained shortest-path solver over a time-expanded maritime graph.
The solver incorporated safety and regulatory constraints (e.g., no-go zones, draft
limitations, weather minima) and optimized a weighted objective across fuel cost,
time, and schedule adherence. A rolling-horizon strategy re-evaluated routes every
few hours as conditions changed, producing updated waypoints and speed recom-
mendations. - MLOps: Models were versioned with experiment tracking; container-
ized inference services exposed REST/GraphQL endpoints. CI/CD pipelines auto-
mated training, validation against backtests, and promotion to production, with
canary deployments minimizing operational risk.

Web application and user experience - Dashboard: A single-page application built
with a modern JavaScript framework presented real-time vessel positions, recom-
mended routes over nautical charts, predicted ETAs, weather overlays, and port
queue heatmaps. Captains and planners could compare proposed routes with base-
line plans and generate voyage briefs including fuel estimates and bunkering guid-
ance. - Real-Time Updates: WebSockets delivered low-latency updates for position,
weather, and reoptimization advisories. Role-based access control and SSO inte-
grated with the client’s identity provider to ensure appropriate access for shore
and vessel users. - Workflow Integration: We added APIs to export routes to ex-
isting ECDIS-compatible formats and to synchronize voyage legs with the client’s
TMS. Automated PDF/email reporting summarized daily fleet performance and ex-
ceptions.

Cloud platform and security - Architecture: The platform ran in a virtual private
cloud with segregated subnets, a managed Kubernetes service for microservices,
serverless functions for ETL triggers, and a managed relational database for oper-
ational state. Object storage held model artifacts and backups. - Observability &
Reliability: Centralized logging, metrics, and distributed tracing provided deep vis-
ibility. Autoscaling policies handled peak ingest during weather events. Secrets
management, encryption in transit and at rest, and least-privilege IAM enforced se-
curity best practices. - Infrastructure as Code: All resources were defined with IaC,
enabling repeatable environments, rapid recovery, and compliance-friendly change
tracking.

Disaster recovery - Strategy: We targeted an RPO of under 15 minutes and an
RTO under 60 minutes. Cross-region replication for object storage and point-in-
time recovery for databases protected critical data. Nightly immutable backups and
weekly DR drills validated readiness. - Real Incident: When a burst pipe flooded the
headquarters server room, on-prem systems lost power. The cloud-hosted platform
continued uninterrupted; operations staff accessed the dashboard remotely. Upon
restoration of connectivity, all on-prem integrations resynchronized without data
loss, validating the DR design in a real-world event.

Change management and adoption - We piloted the solution with three vessels, run-
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ning A/B comparisons against historical planning. After demonstrating consistent
savings and improved ETAs, we scaled to all 15 vessels. We trained dispatchers and
captains on interpreting AI recommendations, with feedback loops built into the UI
to refine models based on user input.

1.5 Results & Impact

• 18% reduction in fuel costs: Achieved through optimized speed profiles, dy-
namic re-routing around adverse weather, and informed bunkering decisions.

• On-time deliveries improved to 94%: Predictive ETAs and port congestion fore-
casts enabled planners to select routes that maximized schedule adherence
without compromising safety.

• Zero data loss during a flood event: The disaster recovery architecture pre-
vented data loss and ensured continuity when the client’s server room was
damaged by water.

• Operational efficiency: Automated daily reports and a single pane of glass for
fleet visibility reducedmanual effort for planners and improved decision speed.

• Safety and compliance: Route optimization respected safety thresholds and
regulatory constraints, helping standardize best practices across the fleet.

Beyond the quantitative gains, the client gained a scalable digital foundation—
ready to incorporate additional data sources, expand to more vessels, and support
decarbonization initiatives through continued optimization.

1.6 Technologies & Services Used

Services - AI Development (ai-development) - Business Intelligence (business-
intelligence) - Web Development (web-development) - Cloud Infrastructure
(cloud-infrastructure) - Disaster Recovery Services (disaster-recovery-services)

Selected technologies - Data & ML: Python, scikit-learn/XGBoost, time-series fore-
casting, containerized inference services, experiment tracking and model registry
- Data Platform: Message broker for streaming telemetry, data lake/object storage,
managed data warehouse, workflow orchestration for ETL/ELT - Backend & APIs: Mi-
croservices on managed Kubernetes, REST/GraphQL APIs, serverless functions for
event-driven processing - Frontend: Modern JS framework (React/TypeScript), map
rendering with nautical chart overlays, WebSockets for real time - DevOps & Se-
curity: Infrastructure as code, centralized logging/metrics/tracing, secrets manage-
ment, encryption in transit/at rest, RBAC/SSO - DR: Cross-region replication, point-
in-time recovery, immutable backups, documented runbooks, and regular failover
testing
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1.7 Conclusion

By uniting AI-driven route optimization with a secure, resilient cloud platform and an
intuitive operations dashboard, we transformed how a 15-vessel cargo fleet plans
and executes voyages. The measurable gains—18% lower fuel costs, 94% on-time
delivery performance, and seamless continuity during a flood—demonstrate the
power of combining advanced analytics with robust engineering and pragmatic
change management. The client now operates with real-time intelligence, reliable
infrastructure, and a foundation for continuous improvement at sea.

The Origami Corporation 5



Case Study: Maritime Shipping Optimization | Classification: PUBLIC 18.09.2025

About The Origami Corporation

The Origami Corporation is a leading technology consulting firm specializing in cloud
migration, DevSecOps, cybersecurity, and digital transformation. We help organi-
zations navigate complex technological challenges and achieve their business ob-
jectives through innovative, secure, and scalable solutions.

Connect With Us

Follow Us Online

LinkedIn: The Origami Corporation

Facebook: @theorigamicorporation

X (Twitter): @OrigamiGlobal

Telegram: @theorigamicorporation

Contact Information

Europe & Americas

• Email: office@theorigamicorporation.com
• Phone: +359 878 686 627

Asia-Pacific, Middle East & Africa (APMEA)

• Email: office.apmea@theorigamicorporation.com
• Phone: +41 77 924 2245

Ready to Get Started?

SCHEDULE A MEETING

Ready to transform your technology infrastructure? Contact us today to discuss
how we can help your organization achieve similar results.

The Origami Corporation
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