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BASICS OF 
DIGITAL NAVIGATION AND 

WORKING WITH SMART DEVICES



Introduction 

- Digital navigation systems and smart devices are transforming the 
maritime industry

- These technologies enhance safety, streamline logistics, and 
support environmental compliance. 

- As of 2024, approximately 85% of maritime operations utilize smart 
devices and digital navigation systems (IMO, 2024).
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• Digitalization has significantly improved port efficiency, with supply 
chain performance increasing by 40% (PortTech Journal, 2023). 

• Automation & IoT: real-time monitoring of cargo, equipment, and 
environmental conditions. 

• Smart Port Infrastructure: artificial intelligence, big data analytics, 
and cloud computing to optimize logistics, reduce congestion, and 
support data-driven decision-making

• Digital Twins: Virtual replicas of port operations for simulation, 
planning, and predictive analysis

 improved operational efficiency and risk management

Digital Transformation in Ports
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Maritime Digital Tools and Smart Devices
Navigation and Tracking Systems: ECDIS, GPS, AIS for tracking and traffic mngmnt

Environmental and Operational Sensors: Temperature, pressure, and current sensors, 
Engine performance and cargo monitors

Augmented Reality (AR) Devices: AR-enabled glasses for visual navigation

Mobile and Wearable Devices: Smartphones and tablets for communication and data 
access, Wearables for monitoring crew health and safety, Microsoft HoloLens for immersive 
training and remote assistance

Satellite Communication: Iridium Certus systems uninterrupted data flow and global 
connectivity
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Managing and Interpreting GPS, AR, and Sensor Data

Effective use of digital data involves three key stages:

1. Data Collection
  - High-precision GPS using RTK (Real-Time Kinematic) technology
  - Depth and terrain mapping with LiDAR sensors

2. Data Processing
  - Machine learning algorithms for anomaly detection and predictive maintenance

3. Data Visualization
  - 3D hazard mapping through AR interfaces
  - Thermal mapping for energy consumption analysis

These processes enable proactive decision-making and enhance operational safety and efficiency.
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Cybersecurity and Digital Threat Awareness

Threats:
  - AIS spoofing
  - ECDIS-targeted ransomware
  - Manipulation of sensor data

Protection Strategies:
  - Technical: Use of NIST-compliant encryption protocols
  - Training: Regular simulated cyberattack drills for crew preparedness
  - Regulatory: Compliance with IMO MSC.428(98) guidelines on cyber risk management

- Best Practices:
  - Frequent software updates
  - Strong password and access control policies
  - Ongoing crew training in digital hygiene and threat recognition
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Conclusion

Digital navigation and smart devices are reshaping the maritime landscape. Their adoption leads to

- 30% reduction in operational costs
- 22% decrease in carbon emissions
- 65% improvement in accident prevention

Looking Ahead:
- convergence of digital technologies with maritime logistics is expected to accelerate further
- significant improvements in transparency, predictive maintenance and smarter supply chain manageme
- the future competitiveness of the maritime sector will be highly dependent on the speed and effectiveness 
of digitalization efforts 
- Quantum sensors for ultra-precise navigation 
- Autonomous vessels projected to make up 40% of global fleets by 2030

To fully leverage these benefits, maritime professionals must embrace continuous learning and 
adapt to evolving technologies.
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