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Navigation on Inland Waterways – Existing Future 
Automatic Track-keeping 

Setpoint: Track (guiding line)

GNSS compass

Inland ECDIS

argoTrackPilot
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Navigation on Inland Waterways – Existing Future 
Automatic Track-keeping 

Guiding line

Shiftable line 
to avoid traffic
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Video: Please load external file



argonics GmbH

Navigation on Inland Waterways – Existing Future 
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System works equally well at night and in fog 
Skipper can concentrate on monitoring the surroundings 

Increased Efficiency 
Perfect curves: Calculations of required ROT from shifted line 
Small corrections to account for wind, current, model errors 
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Navigation on Inland Waterways – Existing Future 
Automatic Track-keeping 

Increased Safety 
System works equally well at night and in fog 
Skipper can concentrate on monitoring the surroundings 

Increased Efficiency 
Perfect curves: Calculations of required ROT from shifted line 
Small corrections to account for wind, current, model errors 

> 100.000h automatic sailing since 2017
> 20% reduction in ROT changes
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Navigation on Inland Waterways – Existing Future 
Automatic Track-keeping 

© Frank22, Ria Maat, montokuc 

135m

135m

186m

186m

Installations on many different types of vessels
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Navigation on Inland Waterways – Existing Future 
Automatic Track-keeping 

AlphaRiverTrackPilot

argonics
argoTrackPilot

 100 units sold since November 2017
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argoTrackPilot

MS Rosarium

135m x 11,45m
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argoTrackPilot

MS Rosarium

Komorn       Passau

45 hours 20 minutes
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argoTrackPilot

MS Rosarium

Komorn       Passau

90.5 % navigating automatically

45 hours 20 minutes

standard deviation from track: 2.6 m
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argoTrackPilot

110m x 11,40m

MS Feniks
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argoTrackPilot Amsterdam       Rotterdam
8 hours 20 minutes

MS Feniks
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argoTrackPilot Amsterdam       Rotterdam

91 % of the time navigating automatically

8 hours 20 minutes

standard deviation: canal 1.2 m ; river 2.6 mMS Feniks
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argoTrackPilot

186m x 11,40m

KV El Niño + La Niña
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argoTrackPilot Düsseldorf       Antwerp

22 hours 51 minutes

KV El Niño + La Niña
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argoTrackPilot Düsseldorf       Antwerp

81 % of the time navigating automatically

22 hours 51 minutes

standard deviation from track: 2.3 mKV El Niño + La Niña
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Levels of Automation 

source: CCNR

Present: Rudder only



NOVIMAR: Rudder + engine, SciPPPer: + bow thruster
argonics GmbH

Levels of Automation 

source: CCNR
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Recent Developments – Control System for 

www.novimar.eu

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement No 723009.
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Recent Developments – Control System for 

www.novimar.eu

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement No 723009.

Leader

Follower

Full-bridge simulator tests at MARIN

Follower

Leader
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Recent Developments – Control System for 

www.novimar.eu

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement No 723009.

Tank tests at DST in Duisburg
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Recent Developments – Control System for 

www.novimar.eu

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement No 723009.

Video: Please load external file
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Recent Developments – Control System for SciPPPer 

 

Lock maneuvering assistance system based 
on PPP and VDES for inland navigation
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Recent Developments – Control System for SciPPPer 

 

© in – innovative navigation GmbH

Lidar tests in Koblenz
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Recent Developments – Control System for SciPPPer 
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Control system structure for automatic lock entering
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Recent Developments – Control System for SciPPPer 

 

Video: Please load external file
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Levels of Automation 

source: CCNR2023
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Automation of Inland Navigation – Collision Avoidance 

Sensor fusion: radar + AIS

Vessel prediction

Ranges of encounter

Track calculation
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Levels of Automation 

source: CCNR
2050?
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Divide and Conquer 

Artificial Intelligence?

Shore Control Center
Send: Destination, Time of 
Arrival, Manual Override 

Communication Module

Actuators
Actuator 
Monitor

Local Path Planning
Task: Plan safe path 

Control Module
Task: From position and 

Global Path Planning
Task: Based on route, 

compute optimal path using 

Control Monitor

Supervision of 
path planning 

and control 
module. In case 

of detected 

AIS 
VDESLidar CameraRadar

ROTGNSS Depth

Situational Awareness 

Computer Vision

Sensor Data Fusion / 
Localization

• Compute ship position 

Mapping
• Build a local map with all 

Traffic prediction

Route / Voyage Planning
Task: From given destination 
and desired time of arrival, 

Communication 
Monitor

Planning 
Monitor

Plausibility check 
of voyage and 

global path 
planning. In case 

of detected 

Data Recording
Capture raw data and 

Shore 
Ship

Decision Making Modules

GNSS
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Classical Algorithms + Artificial Intelligence!
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