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1 Introduction

• Walloon waterway network

– South of Belgium

– Waterway management

• SPW (Public Services Wallonia)

• 716.4 km waterways

• 416.8 km commercial trade

• 83 locks, 5 boat-lifts, etc.
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1 Introduction

Meuse

Samber

• Walloon waterway network

– AIS network (° 2017)
• 10 base stations

• 818’378’477 messages 2022

– AIS Processing Toolbox SPW

• Developed by Flanders 
Hydraulics 

• MATLABTM

• Applied on AIS logging 2022

• Features: 

– AIS Network Quality

– Traffic visualization

– Traffic analysis
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1 Introduction

• AIS
– Automatic Identification System
– Decoding

• Static ship data
• Dynamic ship trajectory data

– Visualization
• Heatmap visualization (50m x 50m raster)

– Figure output
– KMZ output (Google EarthTM)

• Replay animations (Google EarthTM)
– Trajectory line
– Periodic ship contour
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2 Quality assessment

• Coverage of the base station network

– Bad quality criterium for consecutive AIS-
positions in ship trajectories

• Distance > 200 m

• Time > 2 minutes

– Evaluation on 2D-raster (heatmap)

– Evaluation along waterway (1D) network 
based on evaluation circles (R=200 m)

• kQ: Quality factor [%]

• NQ: Number of bad quality AIS positions in 
circle

• NT: Total number of AIS positions received in 
circle

𝑘𝑄 = 1 −
𝑁𝑄
𝑁𝑇

𝑘𝑄 = 0

𝑖𝑓 𝑁𝑇 > 5

𝑖𝑓 𝑁𝑇 ≤ 5

𝑁𝑄
𝑁𝑇
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2 Quality assessment

• Coverage of the base station network (example)

– Evaluation along waterway (colouring circles based on kQ)

• Canal Brussels-Charleroi (Poor quality in urban environment of Charleroi)

• In June 2025 SPW installed an additional base station in Gosselies
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3 Traffic analysis

• Analysis based on ship passages at predefined locations

– Ship passing a line segment

• E.g. Locks, waterway sections

– Ship present in a polygon (for a minimum duration)

• E.g. Berths, swinging areas

• Example: Histogram of ships passing a bridge on the river Meuse



13

3 Traffic analysis

• Analysis based on ship voyages between two passages

• Example: Waiting times at the lock of Ampsin-Neuville based on voyage 
duration between the lock approach and the lock entry

– April and July less voyages due to temporary unavailability AIS data

– Delay is illustrated with colors presenting the voyage time

• June 2022: >50% inbound ships lock entering took more than 1 h (works)
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3 Traffic analysis

• Relation between ship voyages and flow regime

• Example: voyages in Liege for different flow regime on river Meuse
– Presentation based on number of voyages per day (rescaling flow regime periods)

– Clear illustration of impact of flow regime on ship speeds (cfr. voyage duration)

– Illustration of reduced navigation at discharge > 1200 m³/s (only 30 h in 2022)
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4 Trajectory analysis

• Trajectories of ships are referred to the navigation axis (way):

– Time (absolute and relative)

– Ship speed (based on 40 s average)

– Ship continuation speed (idem)

– Ship eccentricity position

• Statistical evaluation

• Example:  River Sambre between locks 
of  Floriffoux (77.5 k) and Salzinnes (85.5 k)
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4 Trajectory analysis

• Evaluation of ship meetings

– Time-way relation allows to identify ship 
meetings (crossings)

– Meeting evaluation per 200 m section

• All ship types

• At least one ship longer than 80 m

• Both ships longer than 80 m

• Example:  River Sambre between locks 
of  Floriffoux (77.5 k) and Salzinnes (85.5 k)

• Proposal for CEMT Class IV meeting locations
• (Alkyon et al., 2010)
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Conclusions

• A MATLAB toolbox for analyzing inland AIS-data was developed

– AIS network quality assessment based on bad quality AIS position updates

– Functionalities

– Application on different cases for 2022 AIS registrations on the Walloon inland navigation 
network

– Providing valuable operational data for waterway management

• AIS visualization

– Heatmap based on 2D-raster

– Replay (line/contour)

• Traffic analysis

– Ship passages

– Ship voyages and waiting times

– Impact of flow regime

– Departure-destination matrices

• Trajectory analysis

– Ship speed

– Eccentricity

– Ship meetings

• Ship condition identification

– Stopping locations

– Swinging locations

– Berth occupation
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