
Maritime AI Strategy Dept. S Y Lee

AI Transformation in the Shipping and Port Industry:
Pilot Projects and Future Prospects



CONTENTS

CHAPTER CHAPTER CHAPTER CHAPTER 

Why Maritime AX Matters 
Now

Global Trends in the AI 
Transformation of 
Shipping and Ports 

KOBC’s AX InitiativesKOBC AX Use-cases 

1 2 3 4



CHAPTER 

Why Maritime
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• Rising Uncertainty in Global 
Supply Chain 

• Accelerating Technology
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1.1  Rising Uncertainty in Global Supply Chain 

Global Policy & Regulatory Pressures
Lower Predictability

Industry Transformation Pressures
Higher Operational Complexity

Industry Challenge: Building predictive, adaptive, and resilient maritime logistics capabilities

Tightening Carbon 
Regulations

Rising Protectionism Accelerating Digital 
Transformation

Heightening Service 
Expectations
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1.2  Accelerating Technology

The AI MaturityScape1) Today AI Native Future for Maritime

Experiment Adopt Accelerate

AI-Enhanced 
Applications 

AI-Assisted 
Process

Agentic
Operations

Autonomous 
Operations

‘23 ‘25 ‘27 Time

Stages

Driver2)

Human-Operated

Assets (with IoT)

Self Operating Assets
• Ships navigate and berth themselves
• Equipment moves cargo on its own

Physical AI

Reactive & 

Manual Operation

Predict & Prescribe

• Live Digital Twin of Port & Fleet Operation 
→ Foresee & Simulate

Digital Twin

AI that 
Recommends

AI that Decides & Coordinates
Multi-Agent • Decisions & Paperwork run themselves

• Berth, Route & Cargo self-coordinates

Source 1) Reconfigured based on IDC Maturity Scape model, 2) Gartner Top 10 Strategic Technology Trends for 2026, IBM: Agentic AI for Digital Twin (2025)

AI is becoming the core capability for building resilience and competitiveness across maritime and port logistics.
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2.1.  AX Trends in Shipping (1/2) 

USD19B1)

Maritime AI Market 
by 2029 (CAGR 38.9%)

7.1%2)

Fuel savings via NAPA 
Voyage Optimization

USD7:USD13)

Return on investment in 
predictive-maintenance

70%3)

of new ships with AI-based 
maintenance by 2030

54M+/yr4)

Gen AI-assisted customer 
response at scale

Leaner, Safer, and Smarter Ships

Three AI Value Levers in Shipping

Voyage Optimization Predictive Maintenance Administrative Automation

AI weather routing and speed control 
cut fuel and CO₂ emissions

IoT sensors and AI diagnostics
reduce downtime, costs and risks

Generative AI accelerates documents, 
reporting, and customer service

Source 1) Technavio,  2) NAPA,  3) Marine Inspection,  4) CMA-CGM
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2.1.  AX Trends in Shipping  (2/2)

1) PTI : Pre-Trip Inspection

Voyage optimization for fuel 
and emissions reduction

 Deploys NAPA Fleet Intelligence 

and Voyage Optimization for 

operational efficiency and 

shipping decarbonization

 Analyzes vessel performance, 

weather and route data to 

optimize voyages 

 Supports safer and more 

fuel-efficient routing and speed 

profiles

Smart containers for visibility 
and inspection efficiency

 Deploys Live Position for 

real-time container tracking and 

ETA visibility 

 Uses IoT data for predictive ETA, 

geofencing, and exception 

management 

 Applies Smart PTI1) to reduce 

unnecessary physical reefer 

inspections and turnaround time

Enterprise AI platform across 
shipping and logistics

 Partners with Google to optimize 

vessel routes, container handling 

and inventory management

 Rolls out MAIA, an agentic AI 

platform, to nearly 80k 

employees for faster data access 

and request processing

 Supports content generation, 

document analysis, task 

automation, and decision support

AI in Action - Global Shipping Use Cases

AI-enabled predictive 
maintenance at sea

 Implements an AI-driven 

predictive maintenance system 

to detect abnormal equipment 

behavior early

 Sends alerts and expert 

recommendations for remote 

troubleshooting 

 Enables proactive maintenance 

before failures disrupt operations 



2.2  Maritime Autonomous Surface Ships (MASS)

Ship with automated process 

and decision support
* Seafarers mainly operate and control

1 2 3 4
Degree 1 Degree 2 Degree 3 Degree 4Remotely controlled ship 

with seafarers on board

Remotely controlled ship 

without seafarers on board

Fully autonomous ship

Commercial
Adoption Pilot Stage

South Korea Momentum

2025.01

Autonomous Ship Act
World’s First Dedicated MASS Law · Regulatory Sandbox

2024.11~2025.09

Degree 3 Demonstrations for Large-vessel
HD Hyundai (8,000TEU) · Samsung HI (15,000 TEU)

2026.05

Govt-led MASS AI Data Platform Launch
Real-world Maritime Data for AI Training & Validation

2026.07

IMO MASS Code in Effect
Non-mandatory Code · Mandatory Code Targeted for 2032

Core Technology

Sensing & 
Perception

Decision & 
Planning

Control & 
Execution

 Detects vessels and obstacles 

(LiDAR, Radar, Computer Vision) 

 Tracks position and motion 

(GNSS, INS, Gyro, AIS1)) 

 Builds situational awareness 

(Sensor Fusion, Edge AI) 

Real-time situational 
awareness through 
multi-sensor fusion

 Assesses collision risk 

(ML/DL, AI) 

 Plans avoidance routes 

(COLREG2) Logic, Route 

Planning) 

 Optimizes route and speed 

(Weather Routing, Digital Twin) 

AI-based collision 
avoidance, route planning, 

and risk assessment

 Converts AI decisions into 

vessel-control commands 

(Autopilot, Track Control, 

Propulsion Interface) 

 Supports remote override and 

fallback (5G/LTE, Satellite, 

VHF/UHF, Shore Control) 

Autonomous 
maneuvering through 

vessel control systems

1) GNSS: Global Navigation Satellite System, INS: Inertial Navigation System, AIS: Automatic Identification System
2) COLREG: International collision-prevention rules

9

Degrees of Autonomy (IMO)
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2.3  AX Trends in Ports

90%
of Top-20 ports use 
AI-enabled scheduling

78%
of Top-20 ports have 
private 5G networks

×2
Increase in autonomous 
trucks and automated 
cranes since 2023

+25~30%
Operational efficiency gain

-80%
Reduction in operational 
accidents

Perception

Real-time digital visibility through IoT 
sensors, RFID, and 5G

Decision

AI optimizes resource allocation; digital 
twins simulate scenarios and risks

Execution
Automated cranes, AGVs, and 
unmanned equipment translate 
decisions into physical actions

Safeguarding
Green technologies safeguard 
environmental compliance and 

sustainable operations

Port of Singapore (Tuas) Port of Rotterdam Port of Shanghai (Yang-Shan) Port of Hamburg (CTB)

• Pre-berth simulation and traffic 
prediction based on digital twin

• Real-time visibility of vessels, 
cargo, and equipment via 5G, 
IoT, RFID

• 24/7 centralized monitoring 
through an integrated port 
control center

• ETA-based berth allocation and 
berthing sequence optimization

• Congestion/weather-based port 
call optimization

• Stakeholder coordination via 
Port X change platform

• Autonomous execution through 
automated cranes, AGVs and 
unmanned yard equipment

• 24/7 driverless container 
movement via AGVs

• Remote crane handling over 
low-latency F5G networks

• Electrified yard operations via 
22 automated storage blocks 

• AI-based slot optimization to 
minimize restacking 

• Low-carbon AGV transport 
replacing diesel carriers

New Port Operating Model

Faster, Smarter and Safer Ports1)

Source: 1) IUMI(International Union of Marine Insurance)
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3.1  Korean Government AX Policy

National Vision
·

Governance 
Principles

123 National Policy 
Tasks

Confirmed in Sept. 2025

Policy 
Objectives

AI Computing
Infrastructure 
50,000 GPUs

National Growth Fund
KRW 150 trillion

2026 Government 
AX Budget 

KRW 2.4 trillion

AI Safety & Trust 
Framework

National AI Strategy 
Committee

AI Presidential Control tower

AI Action Plan
2026-28 Implementation Plan

AI Framework Act
Implemented Jan.22, 2026

Policy 
Implementation 

Directions

I Expanding AI 
Expressway and 
AI Infrastructure

National AX 
Transformation 
(Industry · Public)

Maritime AX
(K-Global Maritime 
Power)

Trusted AI and 
Regulatory 
Innovation

I II III IV
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3.2  ’25 KOBC AX Support Program

Governance

Foundational Capabilities

Organizational 
Structure Workforce Process

Vision

AI Agent / Solution / Model

Data Infrastructure

Identify AI Transformation 
Opportunities

Technology Evaluation 
& Pilot

Scale Successful 
AI Adoption

Risk 
Identification

Risk Mitigation
Leadership/
Monitoring

AI Management

Business 
Alignment

Implement
Strategy

Vision/
Roadmap

Build the Foundation for Maritime 
Industry AI Guidelines

Establish AX Support Framework

AX Governance Foundation3

Operate a Maritime AX Working 
Group

Launch an Integrated AX Support 
Portal

AX Scaling Framework4

Develop Maritime AX Roadmap

Assess AX/DX Readiness

AX Strategy Development 1

House Of AI

Conduct AX Technology Pilots

Host AX Technology Challenge

AI Pilot Project 2

123 National 
Policy Tasks

AI Strategy 
Committee

AI Action Plan
AI Framework 

Act

National AI Policy Framework
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3.X AI-Based Container Damage Detection

Y

NChecklist :
- Repair Estimate
- Container Image

AI-Based Review Automation
(Covers 80%+ of Total Repair Cases)
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3.X AI Chatbot for Dangerous Cargo Shipment Booking

Y

N

Y
N
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3.X Terminal Operations Analytics AI Assistant

Expect to Reduce 
Analytics Workload 

by 75%
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3.X AI for Maritime Cybersecurity Documentation

Y

N
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4.1  KOBC’s Roadmap for Maritime AI Transformation 

2026 2027 2028 2029
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4.2  KOBC’s 2026 Initiatives

Building the foundation
for AX adoption

Pilot, develop, and scale 
across the industry

Connecting maritime AI 
demand with supplier solutions

Driving AI adoption through 
a Voucher program

2026 AX Initiatives

AI Readiness Assessment Pilot Project Open Innovation Maritime AX Voucher1 2 3 4

Corporate AX readiness 

assessment

Vessel digitalization & smart 

readiness assessment

AX Discovery (Pilot)

Maritime-specific LLM

Demand-supply matching

Maritime AX 

commercialization

AI adoption support for

demand-side

Accelerating Maritime-

specific AI development

End-to-End AX Support for the Maritime Industry



CHAPTER 

Closing
Message

• Return on AX Investment (ROAXI)
• AI as the Next Infrastructure for 

Maritime Industry  



5.1 Return On AX Investment (ROAI)

AX is an organization-wide transformation decision that

must be justified by concrete business value 

Why ROAI

What is ROAI

Benefit

Outcome Successful AI Transformation

ROAI: Return On AX (AI Transformation) Investment

A framework for measuring the business value generated relative to AX investments

22
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5.2  AI as the Next Infrastructure for Maritime Industry 

AI-Enabled Maritime Future

Productivity 
Enhanced

Compliance 
Enabled

Resilience 
Strengthened

Hub Competitiveness 
Elevated



A smooth sea never made a skilled sailor!
– Franklin D. Roosevelt -


