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PREFACE

In port operations, time is critical. Every vessel delayed at anchorage or berthed beyond
schedule increases costs, disrupts supply chains, and reduces terminal efficiency. As
Business Intelligence (Bl) consultants, we've witnessed how data, enhanced by artificial
intelligence, can transform port performance. Terminals generate tidal waves of data —
vessel ETAs, crane cycles, container dwell times, gate transactions—but raw data alone falls
short. To accelerate vessel turnaround, port managers need Al-driven visualizations that

deliver clear, actionable insights.

Drawing on real-world experience, cutting-edge technologies, and proven Bl methodologies,
we've shared some practical ways to empower readers with the tools, frameworks, and
insights needed to transform port logistics into a disciplined, data-driven science. This is not
just a technical journey but a call to rethink how we manage the gateways that move the

world’s goods.
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DATA DRIVEN PORTS

The logistics Industry’s level of complexity and rapidly changing variables present a huge
opportunity for this industry to benefit from Al-driven Visualizations. Traditional methods
struggle to address real-time challenges like demand fluctuations, route disruptions and

resource allocation.

Ports are self-contained concentrations of logistical activity, including activities like Pre-
Berth Coordination, Berth Allocation, Berth Scheduling, Crane and Equipment Allocation,
Cargo Handling Planning, Tidal and Environmental Considerations, Vessel Queuing
Management, Stakeholder Communication, Turnaround Time Optimization, Documentation
and Compliance, Conflict Resolution and Port Traffic Management. And this list doesn’t even

include the freight logistics that ports contend with.

During the early days of building solutions for Ports, we coined a phrase that guides us when
deploying data-driven port solutions: ‘Clear Berths, Big Wallets'.
This phrase still helps us to remember why we're leading projects that optimize Port logistics

- to Maximize two aspects of the port:

Vessel Turnaround and Container Throughput.

To achieve the simplicity of "Clear Berths, Big Wallets," ports must navigate a web of
interconnected systems—cranes, trucks, vessels, and labor—all while anticipating disruptions
like weather, delays, or equipment failures. By leveraging real-time analytics, predictive
modeling, and automated scheduling, ports can optimize vessel turnaround and container
throughput with precision. This isn't just about moving cargo faster; it's about creating

resilient, efficient ecosystems that drive profitability.
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PORT DATA PLATFORM:
FROM FRAGMENTED TO FAST

Port movement documents are missing, fragmented, and inaccessible—this is
slowing down port operations. Every delayed document is a delayed decision, and every

delayed decision is a slower berth release.

A modern port can't afford to run on email attachments, PDFs buried in folders, or paper
logs clipped to dashboards. Your top priority should be a unified data platform that turns
scattered documentation—bills of lading, customs clearances, manifests, SOFs—into a

single, structured, searchable source of truth.

Port documents should be instantly accessible—and powering your operational
reporting. That starts with integrating the core systems: terminal operating systems,
customs databases, crane telemetry, gate logs, and vessel tracking feeds. But connectivity

is just the beginning.

With the right data platform, every document becomes data. Every clearance becomes a

signal. Every delay becomes visible.
X FROM PAPER TRAIL TO PRECISION

A port generates millions of data points per day: vessel movements, crane activity, cargo
transactions, weather updates, and more. But unless those signals are unified, you're not

running a smart port—you're chasing paperwork.

Fragmented data doesn't just slow reports—it delays vessels.
By centralizing operational documents and feeding them into a structured platform—built
on tools like Azure, Snowflake, or Power Bl—ports can track every clearance, flag every

delay, and expose the hidden drag on vessel turnaround.
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Your platform should:

* Tag and structure port movement documents automatically (B/Ls, customs, SOFs)
« Track congestion and dwell time patterns across berth and gate operations

« Trigger proactive workflows when documentation is incomplete or delayed

* Expose real-time status of vessel readiness, crane allocations, and cargo holds

This isn't just for analysts—it's for operations. And it's the backbone of clear berths.

X FROM PASS|VE STORAGE TO ACTIVE ORCHESTRATION

Your documents should work the night shift.

An effective data platform does more than store—it acts. By exposing operational triggers as
APls—such as “hold release” when compliance is complete, or “dock prep” once all inbound
paperwork clears—you enable automation, reduce latency, and accelerate throughput.

These API-driven actions form the connective tissue between port systems:

« Trigger berth readiness workflows when documents hit “ready” state

* Sync gate passes with cleared container IDs automatically

* Alert crane teams when documentation stalls are predicted to affect the work queue

This is not just a digital filing cabinet.
lt's a live coordination engine—driving real-time port decisions with structured, intelligent

document flow.

<'/CT;¢:B—efrihs Run on Clear @

When your documents are fragmented, your operations are reactive.

When they're unified, your port runs like a system.

And when every clearance, allocation, and movement is visible and queryable—you don’t just

respond faster, you forecast smarter.

Port flow is document flow. Fix the fragmentation, and everything speeds up.
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PORT OPERATIONS V|SUAL|ZED

Bl dashboards simplify vast datasets into dynamic visuals, facilitating rapid comprehension of the
business and decision-making. Bl Dashboards expose Port operations in real-time, highlight
inefficiencies, and guide resource allocation. For Vessel Turnaround and Container Throughput,
visualizations minimize delays, prioritize critical tasks, and drive operational excellence,

positioning ports as high-performing logistics hubs.

Having a square focus on Vessel Turnaround and Container Throughput as our ‘why’, here is an

example of a dashboard that simplifies the complexity and volume of port data.

The purpose of this Bl Dashboard is to ‘Empty the Berths’ and it Visualizes 3 important stages for

the vessels at Port - Vessels Pre-Berth, Vessels being Worked, and Vessels Sailed.
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1. Vessels Pre-Berth

This section tracks vessels awaiting berths

Firstly, the Al-driven dashboard orders the ships in the proposed order in which they should dock
and the berth allocated to which each ship is allocated in response to real-time activity at the
Port.
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If there is any Anchorage Dwell time predicted then the dashboard tooltip displays the expected
Dwell for each ship

If there are any anomalies or expected choke points for any ship at Pre-Berth, then the
dashboard displays a warning sign for that ship. Warning sign could result from crane availability,
non-compliance, absent documentation, or any other reason that could increase Anchorage

Dwell.

2. Vessels being Worked

The load balancing at port is mostly centered around the ships in this category as the speed and
efficiency of the ‘working’ of ships determines the Dwell time for ships at pre-berth and the
speed at which berths may be released.

Securing vessel to berth (mooring), Connecting to shore power (if applicable), Conducting safety
and compliance inspections, Unloading cargo (containers, bulk, or breakbulk), Loading cargo,
Refueling (bunkering), Replenishing supplies (provisions, water), Performing maintenance or
repairs, Managing crew changes or shore leave, Processing customs and port documentation,
Disconnecting from shore power, Unmooring and preparing for departure, Departing berth with

pilot or tugboat assistance.

These visuals enable quick resolution of delays, such as reallocating cranes during congestion,

ensuring efficient turnarounds and sustained throughput.

3. Vessels Sailed
This stage occurs after the ship has achieved its goal of being worked and has cleared the berth.
- Post-departure analytics include:
e Vessel Turnaround Performance: benchmarking actual times against port standards.
e Post Vessel Working Delays and what actions are required to Sail the ship
e Port Performance Analytics on Number of Ships Sailed per day
® % of Ships being reloaded
e Tugboat Co-ordination
This section informs future improvements, such as addressing recurring equipment issues, to

enhance overall efficiency.

As with all logistics, the aim is to balance resource allocations across all activities. So, although
comprehensive analytics for each stage is important, it is even more important that the
dashboard advises on the actions required to balance the concentration of resources across all

stages.
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CRYSTAL BALL

PORT Al: FROM REACTIVE TO PREDICTIVE

Prediction is the ultimate form of preparation—especially at a port.

When decisions rely on gut feel, email threads, or yesterday's congestion, delays are inevitable.
But when Al monitors your port in real time—watching every berth, crane, and clearance—you gain
the power to forecast delays, resolve choke points, and accelerate vessel flow before bottlenecks

happen.

This isn't the future. It's happening now.

The implications of specialized Al in port logistics are profound:
1.Predictive Congestion Management - Al monitors vessel ETA data, crane utilization, and
dwell times to anticipate when traffic is about to stack up.
2.Anomaly Detection at Scale - Algorithms flag issues like documentation stalls, crane
underuse, or abnormal berth dwell—before humans spot them.
3.Resilient Operational Planning - Al identifies disruption signals—weather delays, labor gaps,

equipment constraints—and recommends proactive countermeasures.

Good Al is like a manager that only ever brings solutions to you.
Ports that integrate predictive tools today are already unlocking faster turnaround, reduced

anchorage times, and better equipment deployment.
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ENTER PORT Al
Port Al is your digital operations assistant.
It watches, learns, and recommends. Blending machine learning with real-time data feeds, it

surfaces critical insights while automating routine coordination across berth, yard, and gate.

It's not here to replace people—it's here to accelerate them.

(O Al THAT KEEPS THE PORT MOVING

Port Al automates decisions that matter:
* Proactive Berth Management - Detects delays in offboarding and triggers auto-escalations before
congestion hits.

* Dynamic Crane Allocation - Recommends real-time crane reassignments when workloads become
uneven.

* Automated Document Compliance Checks - Flags missing customs, security, or clearance documents

before they block vessel progress.

(O INSIGHTS, NOT JUST DATA

Every day, Port Al provides actionable, explainable alerts that help ops teams move faster:
+ “Ship #118 is at risk of delayed berthing. Predicted choke: crane congestion.”
Suggested actions:

- Reassign idle cranes from adjacent berth

- Escalate missing SOF documentation

+ “Vessel #91 showing prolonged gate dwell > 120% average.”

Suggested actions:

- Notify trucking partners for pull-out prioritization

- Surface root-cause report on dwell contributors
Stop guessing Which Llever to pull—let Al show you the fastest one.

(O AN ASSISTANT THAT LEARNS

Port Al isn't static—it gets smarter.

Over time, it recognizes patterns in tidal delays, gate congestion, and labor availability to make sharper
recommendations:

+ Adaptive Equipment Optimization - Adjusts crane and tugboat usage based on historical workload data.

* Documentation Flow Intelligence - Maps recurring delay sources to streamline future clearance processes.

+ Dynamic Throughput Forecasting - Predicts how today’s delays will affect tomorrow’s berth windows.
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(O TOMORROW'S CAPABILITIES, TODAY'S VALUE
The horizon for port Al is growing:
* Proactive Agent Coordination - Al prompts when to notify pilots, customs, or tugs based on
real-time readiness

* Green Port Optimization - Al flags idling inefficiencies and suggests emissions-saving
adjustments

*+ Multi-Port Coordination Intelligence - Predict downstream congestion based on upstream

activity patterns
From anchorage to sail-away, Al can turn tidal waves of data into clear, confident action.

By transforming operations from reactive to predictive, Port Al clears chokepoints before they

form—and gives ops teams the advantage of foresight.

[ —— S

Don’t just measure vessel turnaround.

Predict what's slowing it down—and fix it before it costs you.
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CONCLUSI|ION
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In the fast-paced world of port operations, where every minute counts, Al-enhanced data
Visualizations are revolutionizing how terminals turn complexity into opportunity.

Honoring the guiding principle of "Clear Berths, Big Wallets," we've explored how intelligent
dashboards, predictive analytics, and real-time visualizations empower ports to maximize
vessel turnaround and container throughput. By transforming tidal waves of data into
actionable insights, ports can prioritize vessels at anchorage, streamline operations at berth,
and learn from departed vessels to drive continuous improvement.

Here's to clearer berths, bigger wallets, and a bolder horizon for ports worldwide.
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