
R
E

F
E

R
E

N
C

E
 N

U
M

B
E

R

VTS 
& Coastal Monitoring



Page 2 from 20	



		  Page 3 from 20

WHAT IS VTS 
A Vessel Traffic Service (VTS) is a marine traffic monitoring system to track, monitor and 

manage vessel traffic in critical areas such as harbors, coastal areas and around wind farms 

or other platforms at sea. With increasing maritime traffic at sea or on inland waterways, 

the guidance and management of this traffic is crucial. Increased safety and security 

requirements at borders and critical infrastructure installations such as offshore platforms 

also raise the need for high performance surveillance.

The eyes and ears of a VTS System

The VTS systems consist of different sensors combined in one user interface to offer the 

operator a complete overview and optimal situational awareness. Cameras are utilized 

for visual detection and confirmation. Where visual detection is hampered by the line 

of sight and poor weather conditions, radar and AIS are used for long range detection 

under any weather conditions and sea state. The VTS system is complemented by a radio 

communication platform which enable the operators to communicate seamlessly with the 

vessels.

Belgian research and survey vessel Ter Streep entering the harbour of Ostend (Belgium); right: radar tower of the Schelderadarketen 
(Vessel Traffic Service). By Marc Ryckaert, CC BY-SA 4.0 https://creativecommons.org/licenses/by-sa/4.0/deed.en
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What can Radio Holland do for you

Radio Holland can support customers in different ways. We can deliver small and full-sized 

configurations suited for a variety of different applications such as harbors, coastal areas, 

waterways or locks in accordance with local legislation and the IALA recommendations on 

VTS systems.

We can also support you with specific needs like:

	� Install and/or maintain Radar sensors from different brands like: Terma, Sperry, ICS, 

Tokyo Keiki, Concilium, and others

	� Install and/or maintain a Radio over IP (ROIP) with or without a PA solution.

	� Install and/or maintain Radio Direction Finders (RDF).

	� Install and/or maintain AIS stations.

	� Install and/or maintain sensor Buoys.

In the following chapters we will highlight the most important services we are offering. If you 

have any other requirements, please don’t hesitate to contact us.
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THE CENTRAL VTS SOFTWARE:
ensuring safe and efficient navigation
In the heart of a VTS solution you have the Vessel Traffic Software, a cutting-edge 

technology that revolutionizes the way we navigate and manage vessels on our waterways. 

Whether you are a port authority, shipping company, or maritime enthusiast, the Vessel 

Traffic Software Solutions will streamline your operations and provide a safer and more 

efficient maritime experience.

What is Vessel Traffic Software?

Vessel Traffic Software is an advanced technological solution that provides real-time 

monitoring, tracking, and management of vessel movements. It utilizes data from various 

sources, including radar, GPS, AIS (Automatic Identification System), and other sensors, 

to offer comprehensive insights into vessel traffic patterns, potential collision risks, and 

operational efficiency.

Key Benefits:

	� Enhanced Safety: By providing real-time updates and alerts on vessel movements, 

Vessel Traffic Software minimizes the risk of collisions, grounding, and other 

accidents, enhancing overall maritime safety.

	� Optimized Traffic Management: Effectively manage vessel traffic flow, reduce 

congestion, and optimize routes to ensure smooth operations within ports and 

waterways.

	� Environmental Protection: By optimizing routes and reducing idle times, Vessel Traffic 

Software contributes to lower fuel consumption and reduced emissions, promoting a 

greener maritime environment.

	� Improved Efficiency: Automate routine tasks, streamline communication, and optimize 

resource allocation to increase operational efficiency and reduce costs.

	� Data-Driven Decision Making: Access valuable historical data and analytics to make 

informed decisions for long-term planning and operational improvements.
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Features of Vessel Traffic Software:

	� Real-time Vessel Tracking: Monitor the precise location and status of vessels in real-

time, enhancing situational awareness.

	� Automated Alerts: Receive instant alerts for potential collisions, unauthorized entries, 

or deviations from designated routes.

	� Route Optimization: Identify the most efficient routes to reduce voyage durations and 

fuel consumption.

	� Port Management: Effectively manage docking, berthing, and departure of vessels 

within ports, minimizing waiting times.

	� Performance Analytics: Access comprehensive performance reports and data 

analytics to identify trends and optimize operational strategies.

	� Integration Capability: Seamlessly integrate with existing maritime systems and 

technologies.

Why Choose Vessel Traffic Software Solutions?

	� Safety First: Ensure the safety of crew, vessels, and the marine environment with 

state-of-the-art collision avoidance and risk assessment features.

	� User-Friendly Interface: Our intuitive interface makes it easy for operators to monitor 

and manage vessel traffic efficiently.

	� Scalability: Our solutions are scalable and can accommodate various sizes of ports 

and waterways, from small harbors to busy international shipping lanes.

	� 24/7 Support: Our dedicated support team is available round the clock to assist you 

with any inquiries or technical issues.

Conclusion

Vessel Traffic software plays a vital role in ensuring the safety, efficiency, and sustainability 

of maritime operations. By combining cutting-edge technology with skilled personnel, VTS 

centers provide a comprehensive solution for managing vessel traffic in busy waterways 

and ports. Embracing VTS not only protects lives and the environment but also enhances 

operational efficiency and fosters growth in the maritime industry. So, let us work together 

to select and implement your VTS solution and sail towards a safer and more prosperous 

maritime future.
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MARITIME RADARS FOR VTS
When it comes to maritime safety, one cannot underestimate the significance of selecting 

the right shore-based maritime radars and ensuring their proper maintenance. These 

advanced technological tools play a vital role in enhancing safety, efficiency, and situational 

awareness for vessels navigating our vast oceans and waterways. 

The choice of radars plays a crucial role in the overall effectiveness and safety of the VTS 

system. Here are some key considerations:

Range and Coverage: The radar should have adequate range and coverage to monitor 

the entire area of interest effectively. The coverage area should include all critical 

waterways, approaches, and anchorages.

Resolution and Accuracy: High-resolution radars with accurate target detection and 

tracking capabilities are essential. They should be able to distinguish between different 

vessels, including small crafts, and provide accurate positional information.

Weather Resistance: The radars should be capable of functioning reliably in various 

weather conditions, including rain, fog, and rough sea conditions.

Integration and Compatibility: Ensure that the selected radars can seamlessly integrate 

with the overall VTS system and other sensors like AIS (Automatic Identification System) 

and cameras.

Redundancy and Reliability: Redundancy is crucial to ensure continuous operation even 

if one radar fails. Choosing radars with a high level of reliability helps avoid downtime 

and maintain operational continuity.

Ease of Maintenance: Opt for radars that are easy to maintain and have good technical 

support to minimize downtime and reduce maintenance costs.

Regulatory Compliance: Ensure that the selected radars comply with relevant 

international and local regulations, including IALA (International Association of Marine 

Aids to Navigation and Lighthouse Authorities) guidelines for VTS.

Cost-Effectiveness: While quality is crucial, the radars should also be cost-effective in 

terms of both acquisition and long-term maintenance.
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Overall, selecting the right shore-based radars for a VTS solution requires a thorough 

understanding of the operational requirements and the ability to balance technical 

capabilities with budget constraints. 

Installing the right radar is the beginning of a long cycle. In order to have an optimal usage 

of the radars you need to see that they are properly maintained. Radio Holland provides 

different maintenance possibilities.

Benefits of Regular Maintenance:

1.	Reliability: Regular maintenance guarantees that maritime radar systems are operating 

at their optimal level, reducing the risk of unexpected failures or downtime. This 

ensures continuous monitoring and safeguarding of coastal activities.

2.	Accuracy: By conducting routine maintenance, technicians can calibrate radar systems 

to maintain their accuracy and precision. This enables accurate vessel tracking, 

preventing false alarms and enhancing overall situational awareness.

3.	Longevity: Proper maintenance extends the lifespan of radar systems, reducing the 

need for costly replacements. Routine checks, cleaning, and repairs ensure that the 

equipment remains in good condition, allowing coastal communities to benefit from 

their investment over an extended period.

4.	Cost-Effectiveness: Investing in regular maintenance is more cost-effective than 

dealing with emergency repairs or replacements. By identifying and addressing 

potential issues early on, maintenance efforts help avoid major breakdowns that could 

disrupt maritime activities and incur substantial costs.

Conclusion:

Effective maritime radar maintenance near the shore is vital for ensuring the safety, security, 

and efficiency of coastal activities. By investing in regular upkeep, we can enhance the 

reliability, accuracy, and longevity of these essential systems, contributing to the overall 

well-being of our coastal communities. Together, let’s prioritize maritime radar maintenance 

and work towards a safer maritime environment.
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MARITIME TRAFFIC CONTROL 

RADIO SOLUTIONS
Traditionally, voice communication has been the primary means of coordinating and 

managing vessel movements. However, with the increasing volume of maritime traffic 

and advancements in communication technologies, implementing a Radio over Internet 

Protocol (ROIP) solution has emerged as a modern and effective approach for enhancing 

maritime traffic control. In this chapter, we will delve into the benefits of ROIP, the process of 

implementation, and the key factors to consider for maintaining a robust ROIP system.

Understanding ROIP and Its Advantages

Radio over Internet Protocol (ROIP) is a technology that enables voice communication to be 

transmitted over an Internet Protocol (IP) network. Instead of relying on conventional radio 

systems, ROIP leverages the power of the internet to transmit voice signals between users. 

This approach offers several advantages over traditional methods:

Scalability: ROIP can accommodate a large number of simultaneous users, making it 

ideal for managing heavy maritime traffic in busy waterways and ports.

Geographic Reach: ROIP is not limited by the range of traditional radio systems. It allows 

communication over vast distances, providing extensive coverage for maritime traffic 

control operations.

Cost-Effectiveness: By utilizing existing IP infrastructure, ROIP eliminates the need for 

dedicated radio frequencies, resulting in significant cost savings.

Enhanced Audio Quality: ROIP often delivers better voice clarity compared to 

conventional radio systems, ensuring more reliable and understandable communications.
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Implementing ROIP for Maritime Traffic Control

The successful implementation of a ROIP solution for maritime traffic control involves several 

crucial steps:

Needs Assessment: Begin by conducting a comprehensive analysis of the specific 

communication requirements for the maritime traffic control center. Identify the number 

of users, traffic patterns, geographic coverage, and existing infrastructure.

Network Planning: Design a robust IP network that can handle the anticipated voice 

traffic and provide sufficient bandwidth to accommodate future growth. Redundancy 

and failover mechanisms should be incorporated to ensure high availability.

Vendor Selection: Choose the right platform vendor which has sufficient support for 

technologies like, simulcast, multicast, voting, etc.. so, your operators don’t need to take 

care of the technical burdens.

Software Integration: Integrate the ROIP system with existing maritime traffic control 

software, such as vessel tracking and monitoring tools, to streamline operations and data 

sharing.

Integration of PA, Telephony and Voice recording: A ROIP solution can also be 

integrated with public address (PA), Telephony (PABX) and voice recording systems. This 

allows the user to have 1 interface for communicating with the surroundings.

Maintaining a Robust ROIP System

Once the ROIP solution is successfully implemented, it is vital to maintain its performance 

and reliability over time. Here are essential factors to consider for the ongoing maintenance 

of the ROIP system:

Regular Updates and Patches: Stay up-to-date with the latest software updates and 

security patches for the ROIP components to protect against potential vulnerabilities and 

ensure optimal performance.

Redundancy and Disaster Recovery: Have redundancy measures in place, such as 

backup power sources and redundant network paths, to minimize downtime in the event 

of a failure. Develop a comprehensive disaster recovery plan to swiftly recover from 

critical system failures.
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Technical Support: Having a reliable technical support provider to assist users with any 

operational difficulties they may encounter.

Conclusion

Implementing and maintaining a ROIP solution for maritime traffic control is a significant 

step towards enhancing communication efficiency and safety in our oceans. The scalability, 

geographic reach, cost-effectiveness, and audio quality advantages of ROIP make it a 

compelling choice for modernizing maritime communication systems. By carefully planning 

the implementation process and diligently maintaining the system, maritime authorities can 

ensure seamless and reliable traffic control operations, ultimately leading to safer navigation 

and reduced maritime incidents.

 

VTS Nijmegen, monitoring the river Waal in the Netherlands (By Klaas1978 - Own work, CC BY-SA 3.0, https://commons.wikimedia.
org/w/index.php?curid=8047595)



Page 12 from 20	

RADIO DIRECTION FINDER (RDF) 
VTS operators are tasked with monitoring and managing vessel movements. To carry out this 

crucial role, they rely on advanced technological tools, with radio direction finders emerging 

as indispensable aids to facilitate their job.

What is a Radio Direction Finder?

A radio direction finder (RDF) is a specialized electronic device used to determine the 

direction of a radio signal’s source. In the maritime context, RDFs are employed to locate 

and track the radio signals emitted by vessels. By analyzing these signals, VTS operators 

can ascertain the precise location of vessels and monitor their movements with enhanced 

accuracy.

The Role of Radio Direction Finders in VTS Operations

Improved Situational Awareness: Situational awareness is crucial for VTS operators 

to make informed decisions promptly. RDFs offer an additional layer of situational 

awareness by providing the position of the vessel who is broadcasting.

Monitoring Illegal Activities: In addition to their safety benefits, RDFs also help VTS 

operators combat illegal activities at sea. RDFs can identify vessels that attempt to avoid 

detection by turning off their AIS (Automatic Identification System) transponders. By 

cross-referencing the RDF data with AIS information, VTS operators can track suspicious 

vessels, prevent unauthorized entry into restricted areas, and curtail activities such as 

smuggling or illegal fishing.

Augmenting AIS Data: While AIS is a fundamental tool for vessel tracking, it is not 

foolproof and can suffer from malfunctions or deliberate manipulations. RDFs serve as 

a valuable backup, providing reliable data even when AIS signals are disrupted. This 

redundancy ensures that VTS operators always have access to critical vessel position 

information, maintaining a continuous flow of accurate data.
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Conclusion

Radio direction finders have emerged as essential tools in modern VTS operations, 

significantly contributing to maritime safety and efficiency. By providing enhanced 

situational awareness, combating illegal activities, and augmenting AIS data, RDFs empower 

VTS operators with valuable insights and timely information. As technology continues to 

evolve, these devices will undoubtedly play an even more critical role in safeguarding marine 

environments and ensuring the smooth flow of maritime traffic.
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THE AIS INTEGRATION

The Automatic Identification System (AIS) has revolutionized the way vessels communicate 

and exchange vital information, enabling smoother navigation and enhanced safety at sea. In 

recent years, AIS has been further complemented by two groundbreaking technologies: Aids 

to Navigation (AtoN) and VHF Data Exchange System (VDES), which together play a pivotal 

role in enhancing the capabilities of Vessel Traffic Services (VTS).

AIS and Its Role in Maritime Safety:

The AIS is a vessel tracking system that allows ships to transmit and receive real-time data. 

It enables ships to exchange information such as their position, speed, heading, destination, 

and other essential voyage-related data. This real-time exchange of information enhances 

situational awareness, reducing the risk of collisions and other maritime incidents.

Aids to Navigation (AtoN):

Aids to Navigation are a network of navigational elements, including lighthouses, buoys, 

beacons, and markers, designed to guide mariners safely through channels, waterways, 

and hazardous areas. Traditionally, these AtoN were manually monitored and maintained, 

which had limitations in terms of timely updates and immediate responsiveness to 

changing conditions. However, with the advent of technology, AIS-enabled AtoN emerged, 

significantly improving the efficiency of these systems.

VHF Data Exchange System (VDES):

VDES is a modern enhancement to AIS that operates on the same VHF frequencies used 

by AIS but offers increased data capacity and additional communication capabilities. It is 

designed to accommodate the growing need for data exchange between vessels and shore-

based systems, including VTS centers. VDES can handle larger data packets, allowing for 

more extensive and richer information exchange.

With VDES, vessels can not only exchange their static and dynamic information but also 

access digital charts, weather updates, and other critical maritime information. This advanced 
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communication system also allows for the transmission of safety-related messages, further 

enhancing the efficiency and safety of maritime operations.

VTS Integration:

Vessel Traffic Services (VTS) are shore-based systems designed to monitor and manage 

vessel traffic in busy waterways and ports. VTS centers play a crucial role in preventing 

collisions, managing traffic flow, and responding to emergencies in congested maritime 

areas.

The integration of AIS, AIS-enabled AtoN, and VDES with VTS has led to a significant 

improvement in maritime safety and traffic management. VTS centers can receive real-

time data from vessels equipped with AIS and VDES, as well as AIS-enabled AtoN. This 

comprehensive data helps VTS operators to monitor vessel movements accurately, identify 

potential risks, and take proactive measures to avoid accidents.

When a vessel approaches an AIS-enabled AtoN, it can receive navigational warnings and 

important information about the area, enhancing the ship’s safety and navigation decisions. 

VDES further augments this exchange of information, enabling VTS centers to communicate 

with vessels more efficiently and provide them with valuable updates, advisories, and 

instructions.

The Future of AIS Network with AtoN and VDES:

As technology continues to evolve, the integration of AIS, AtoN, VDES, and VTS will only 

become more sophisticated. The development of 5G connectivity and satellite-based AIS 

systems will further enhance the coverage and accuracy of maritime data exchange.

Moreover, the rise of autonomous vessels will necessitate even more robust and reliable 

communication systems. AIS, AtoN, and VDES will be at the forefront of enabling safe and 

efficient autonomous navigation by facilitating seamless data exchange between unmanned 

vessels and shore-based authorities.
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Conclusion

The AIS network, along with the integration of AtoN and VDES, has revolutionized maritime 

safety and traffic management. This interconnected system has significantly improved 

situational awareness, reduced the risk of accidents, and allowed for more efficient 

navigation. As technology advances, the future of AIS, AtoN, and VDES holds the promise of 

even safer and more sustainable maritime operations.

Radio Holland is well known with AIS solutions and is able to deliver different brands. 

Depending on the requirements we are able to have the best fit for every installation.
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MEASUREMENT BUOYS
Measurement buoys are advanced sensor-equipped floating platforms strategically deployed 

in bodies of water to collect and transmit essential data on water parameters. These buoys 

act as data collection hubs, gathering real-time information from their surroundings, and 

transmitting it to onshore VTS centers. VTS operators use this data to make informed 

decisions, optimize vessel traffic flow, and respond effectively to potential incidents.

Oceanographic Buoys

Oceanographic buoys measure water properties such as sea temperature, currents, and 

wave characteristics. This data is vital for understanding the movement of ocean currents, 

predicting tidal patterns, and identifying potential hazards like rip currents and rogue waves.

These buoys are measuring wave height and wave direction. The wave height measurements 

are performed by a single accelerometer. In combination with horizontal accelerometers and 

a compass this forms the complete sensor unit, the heart of the instrument measuring also 

direct pitch and roll.

Optionally the buoys can be foreseen with a Compact Air Temperature (CAT4) antenna. This 

measures the air temperature at the sea surface level. It integrates in the HF antenna while 

maintaining the HF communication functionality.

The Role of Measurement Buoys in VTS

Measurement buoys form an integral part of the VTS system, contributing in the following 

ways:

Enhanced Maritime Safety: By providing real-time data on weather conditions, water 

data, measurement buoys enable VTS operators to proactively manage maritime traffic. 

VTS centers can identify potential risks, communicate with vessels, and reroute traffic to 

avoid hazardous situations, reducing the likelihood of accidents and grounding incidents.

Efficient Traffic Management: AIS-equipped buoys offer continuous vessel tracking, 

aiding VTS centers in efficiently managing vessel movements. This allows for optimized 



Page 18 from 20	

route planning, minimizes congestion, and ensures smooth coordination during arrivals 

and departures at ports and narrow passages.

Conclusion

Measurement buoys are indispensable assets that support VTS in ensuring maritime safety, 

protecting marine environments, and optimizing vessel traffic flow. By providing real-time 

data on oceanography data these buoys empower VTS centers to make well-informed 

decisions that mitigate risks and enhance efficiency in maritime operations. As technology 

continues to advance, measurement buoys will play an increasingly critical role in creating 

safer and more sustainable seas for future generations.
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ALWAYS THERE. EVERYWHERE.

	 linkedin.com/company/radio-holland
	 facebook.com/radiohollandgroup
	 instagram.com/radio.holland/

Radio Holland Belgium
Koralenhoeve 15E
B-2160 Wommelgem, Belgium
	
T	 +32 3 320 9990
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V
T
S

 O
C

T
2
0

2
4


