
Navigation technology for the Modern Mariner
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Nederlands Loodswezen – 460+ Pilots

Busiest port in Europe

11th busiest in the world - > 14,350,000 TEU 2020

Jacobsen Pilot Service

2nd busiest seaport in the United States

















XR2 Systems
Possible operational modes

Single Mode – Situational Awareness

Dual Mode – Enhanced Situational Awareness

Triple Mode – Fully Independent



XR2 Systems
System Content

MPU Pod

*CPU with charger

*High end mems gyro

*UHF Radio

*WLAN chipset

*4G modem

*Pilot plug interface

*UHF/WLAN/4G antennas

*Li-Ion Batteries

POSITION Pod

*CPU with charger

*Geodetic grade GNSS

*UHF radio

*High end GNSS antenna

*UHF antenna

*Li-Ion Batteries

HEADING Pod

*CPU with charger

*Geodetic grade GNSS

*UHF radio

*High end GNSS antenna

*UHF antenna

*Li-Ion Batteries



AD Navigation XR2

• Robust UHF communication between sensors

• WiFi Link – MPU to Pilot Display

UHF

W
ifi







XR2 receives data (PVT) from Multiple GNSS Systems (Constellations)

And Multiple Frequencies – into both Heading and Position Pods



• Jamming incident Holland March 26, 2021

• 75% of all ships lost GNSS position

• XR2 provided consistent positioning during attack



Jam Fest Andoya - September 2022



Jam Fest Andoya - September 2022

How robust is the Norwegian pilot's navigational equipment? 

S. Nyhamn, G. Pettersen1 and O.S. Hareide1,2 

1The Norwegian Coastal Administration, Pilot service 

2Department of Ocean Operations and Civil Engineering
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“Reliable Navigation Technology 

to support Modern Mariners.”
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