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Part 1: Overview „Maritime Traffic Technology 

System“ (MTTS)

 existing maritime traffic systems on the german
coast

 need to realize the „MTTS“

 layout of the „MTTS“

 migration of the legacy systems into the „MTTS“

Part 2: migration of fixed visual aids to   

navigation and infrastructure into the 

„MTTS“

 realizing the central components of the „MTTS“ 
in the data centers

 modernization of the outstations

Remote control and monitoring of visual aids to 

navigation and infrastructure in the „MTTS“

Content of the presentation



Structure of the existing maritime traffic systems 
The totality of the maritime traffic systems on the german north- and baltic sea coast and the adjacent river 

districts is understood as "Maritime Traffic Technology".

The 9 traffic control centers (VkZ) of the different coast areas are equipped with the following systems:  

AISRadar ship data processing VHF marine radio

remote control and monitoring of fixed visual aids to navigation and infrastructure

water level meteorology presentation of data

VkZ EMD
VkZ WHV

VkZ BRE

VkZ BHV

VkZ CUX

VkZ BRB + NOK

VkZ TVM

VkZ WAR

The outstations (radar, VHF marine radio, lights, infrastructure, environment sensors) are connected star-

shaped to the traffic control centers (VkZ) of different the coastal areas.



Need to realize the „MTTS“

condition of the existing systems

 coast-wide different functionalities 

 coast-wide different technique

 partially outdated technology

 spare parts problem

personnel policy

 steady reduction of personnel

The integral "Marine Traffic Technology System" (MTTS) replaces 
the existing maritime traffic technology and works against the 
aforementioned problems by:

 coast-wide standardization of technology

 use of low-maintenance technology

 use of remote maintenance options

 bundling of technology in 3 data centers (Wilhelmshaven, Brunsbüttel, 
Lübeck), centralization of data processing

 split of maritime traffic technology into “services", which are fully 
encapsulated and work against each other largely non-reactive.

 modular design of services, open interfaces: manufacturers 

independence

 personnel bundling

Because of the following reasons the maritime traffic technology 
had to be reformed:



General layout of the „MTTS“

The MTTS divides the maritime traffic 

technology into services, which are 

assigned to service groups:

 The sensor and act-on services (SED) 

receive information from the shipping 

and send information to the shipping. 

They are located mainly in the traffic 

technology outstations.

 The data processing services (ABD) 

receive information from all services 

and process them. They are located in 

3 interconnected data centers (VTR, 

Wilhelmshaven, Brunsbüttel, Lübeck).

 The readout- and input services (DUE Basic and DUE Traffic) provide the information to the nautical 

user in the traffic control centers or other nautical operating points.

 The service management of the services and the “tool system” (overview of all the services of the 

MTTS) are the basic monitoring and control components for the technical operation staff .

 The handover service (ÜGD) realizes the machine-machine interfaces to MTTS-external systems.

 The data transport is done by the MTTS-own transfer service (BÜD).

 All services use the "infrastructure" (energy supply, fire protection, access control, etc.)



VkZ EMD

VkZ WHV

VkZ BRE

VkZ BHV

VkZ CUX

VkZ BRB + NOK

VkZ TVM

VkZ WAR

VTR WHV

VTR BRB

VTR HL

General procedure for migration from legacy 

systems to the „MTTS“
-> building the 3 data centers (Wilhelmshaven, Brunsbüttel und Lübeck)

-> realization of the central components of the „MTTS“-services in the data centers

-> connecting and/or replacement of the outstations

-> realization of  the readout- and input services in the marine traffic centers / deconstruction of the legacy systems

-> complex migration over several

years while operation of the plants!

-> detailed controlling required!



Actual state of the remote control

systems

 The light sources and further

systems (radar, VHF marine radio, 

infrastructure, water level, 

meterology etc.) are controlled by

local remote control systems in the

outstations (Ortssteueranlage, OSA). 

 The local remote control systems in 

the outstations are connected to the

remote conrol centers in the traffic

control centers of the different the 

coastal areas (star-shaped).

 Nautical HMI: so called „Infosystem“ 

in the traffic control centres

 Technical HMI: remote control center

and so called „NT-Protex“ 

Migration of the fixed visual aids to navigation 

into the „MTTS“

outstation „n“

outstation „2“

outstation „1“

outstations 

„1“ to „n“

Traffic control centre „1“

Traffic control centre „2“

Traffic control centre „9 Traffic control 

centres „1“ to „9“

Traffic control centre

Remote control centre



 Visual aids to navigation are assigned to the „VIF“-service and 

have the biggest quantity of MTTS-outstations (coast wide 

nearly 500).

 Because of the variety of historically grown outstations the 

MTTS-compliant modernization requires a longer period with 

several migration phases and single projects. 

 For this a migration plan was created:

-> coast wide inventory of the actual state

-> short term actions for operational readiness

-> medium- and long-term steps for MTTS-compliant  

modernization

Migration of the fixed visual aids to navigation 

into the „MTTS“
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Coast-wide procedure according to the migration plan: 

 realization of the central components for the „MTTS“-services in the data centers by the project „VUQ-
VTR“:

-> fixed visual aids to navigation: VIF-service

-> environment data: UDA/USD-service

-> infrastructure: QIS-service

 Migration phase 1: To get real data for the readout and
input service the central components of the aforementioned
MTTS-services have been connected to the existing
remote control centers in the traffic control centers of the 
different the coastal areas.

 Migration phases 2 and 3: modernization of the outstations
(divided by the services VIF, USD und QIS and direct
connection to the central service components in the data
centers by use of MTTS-compliant interfaces).

 Preconditions for the modernization of the outstations are:

-> classification of the different types of light sources

-> standardization of the functions of the outstation control

-> standardization of remote control messages and
commands

-> determining and desription of the interfaces for data 
center connection

Migration of the fixed visual aids to navigation 

into the „MTTS“
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Realization of the central MTTS-service-

components in the data centers (general functions)

-> coast-wide overview of all visual aids to navigation  

with monitoring and remote control function

-> user management with roles and rights



Realization of the central MTTS-service-

components in the data centers (general functions)
logs for: -> actual state, -> changes, -> faults, -> daily logs
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-> management of all technical data of the lights 

(form completion for harmonized data input

-> generation of forms from the database

-> management of approvals

Realization of the central MTTS-service-

components in the data centers (general functions)
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Further functions are:

 freely definable database queries 

using SQL: lamp types, lamp 

changer, number of aids to 

navigation, types, etc (for support 

of the central material supply 

etc.).

 different remote control interfaces

Realization of the central MTTS-service-

components in the data centers (general functions)
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Modernization of the outstations: 

light sources, control units, interfaces

Goals in MTTS-compliant modernization of the 
outstations are:

 increased use of low-maintenance LED technology

 reduction of the different light techniques

 functional standardization of outstation controls

 coast-wide unified messages and commands for 
remote control and monitoring.

procedure:

 classification and technical description of the different 
light sources

 description of the interface between light source and the 
outstion control

 functional description of the outstation control

 creating message and command-sets for each light class 

 standardization of interfaces / protocols



A

light with main and reserve optics

 A1 light with main and reserve optics, HQI lamp, without flash

 A2 light with main and reserve optics, HQI lamp, with flash (mechanical)

 A3 light with main and reserve optics, XBO lamp, without flash

 A4 light with main and reserve optics, XBO lamp, with flash (mechanical)

 A5 light with main and reserve optics, rotating parabolic mirror optics, HQI lamp, with flash (mechanical)

 A6 light with main and reserve optics, rotating parabolic mirror optics, halogen lamp, with flash

(mechanical)

B

light with 2-fold lamp changer (discharge lamps)

 B1 light with 2-fold lamp changer, HQI lamp, without flash

 B2 light with 2-fold lamp changer, HQI lamp, with flash (mechanical)

 B3 light with 2-fold lamp changer, XBO lamp, without flash

 B4 light with 2-fold lamp changer, XBO lamp, with flash (mechanical)

C

light with motorized 4-fold lamp changer

 C1 light with motorized 4-fold lamp changer, without flash

 C2 light with motorized 4-fold lamp changer, with flash (electrical)

D

light with prestressed 6-fold lamp changer

 D1 light with prestressed 6-fold lamp changer, without flash

 D2 light with prestressed 6-fold lamp changer, with flash (electrical)

E LED signal lantern for leading lights

F

all-around light in LED technology (LED lantern)

 F1 all-around lantern in LED technology (LED lantern), without flash

 F2 all-around lantern in LED technology (LED lantern), with flash (electrical)

 F3 all-around lantern in LED technology (LED lantern), SKA / IPSL

G shore light (low pressure sodium lamp)

H spotlighting (in function of aids to navigation )

I LED projectors (sector lights)

J

signal systems

 J1 points indication signal

 J2 signal systems for sluice and bridges in LED technology

K air fog sound transmitter

Modernization of the MTTS-outstations: 

standardization and classification of the light sources



General

 Each outstation can operate autonomously, i. e. it is runs also without remote monitoring.

 The outstation control transfers coast-wide unified messages and commands to the central service 
components in the data centers.

 A human machine interface (HMI) allows configuration and maintenance.

 The HMI access is possible both: 

locally and remotely

Modernization of the MTTS-outstations: 

standardization of the outstation control units, „DOK 260“

Further contens of „DOK 260“:

 booting procedure of the control unit

 astronomical clock

 twilight switch

 flash character generator

 operation modes (automatic/manual, 
local/remote maintenance)

 description of the different light source
classes

 monitoring parameters in dependance of
the light source class (light source, energy
supply, optics, lamp changer, drives etc.)

 power section

 mechanical requirements

Logikteil

Leistungsteil

Fern-/ Orts-
wartungsbetrieb

 EIN/AUS

Fernwirkbetrieb
 EIN/AUS

Warnleuchte
Ortswartungsbetrieb

(getaktet)

Steuerung und Überwachung

Ansteuerung
Lampen 1 .. n

Meldungs- und Befehlsverknüpfung

Automatikbetrieb
 EIN/AUS

Astro-Betrieb
 EIN/AUS

Lokales Bedienen und Anzeigen

Fernwirk-
System

Wartungs-
rechner

Handbetrieb
 EIN/AUS

Dämmerung

Touchpanel

- Ortswartungsbetrieb

- Automatikbetrieb
- Handbetrieb
- Fernwartungsbetrieb

Meldetableau 
Zugang Radarturm
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 Messages and commands
-> operating message

-> fault message

-> alarm message

-> remote command

 For each light source class specific 

message- and command sets have been 

defined.

 Messages and commands of light source 

classes with almost similar technology have 

been summarized, i.e., one message and 

command set can be used for several light 

source classes.

 While defining the messages and 

commands we tryed to find a healthy 

balance between the "strictly necessary" and 

the "technically possible" message and 

command sets, coast-wide agreed. 

 A summary of messages and commands 

that are used in all light source classes are 

shown in the overview map of the service 

management.

Modernization of the MTTS-outstations:

OM

FM

AM

RC

standardization of the remote control messages and commands
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Modernization of the MTTS-outstations:
standardization of the remote control messages and commands



 For testing the interfaces between MTTS-outstation and the central service components (data center) 

a “VIF-outstation-simulator” has been developed (generation of the different outstation message- and 

command sets).

 The practical implementation has been started with individual lights.

 Furthermore special “gateways” for connecting fires, which are equipped with manufacturer-specific 

technology are in development. Those gateways translate the manufacturer-specific messages / 

commands to the MTTS- messages and commands.

Modernization of the MTTS-outstations:
standardization of the remote control messages and commands



The infrastructure (QIS) provides the "home sweet home" for 

the MTTS-services. 

For the different infrastructure components  message- and 

command sets have been defined (minimum message- and 

command sets).

Die harmonisierte QI-Liste wurde in mehreren 

küstenweiten Workshops mit den FGNt erarbeitet.

energy supply

 municipial energy supply

 emergency power system

 uninterruptible power supply

 renewable power supply

energy distribution

 main distribution

 sub distribution

 IP-sockets

fire protection

 automatic fire detection system

 fire extinguishing system

 active fire prevention system

air-conditioning technology

protection

 lightning and overvoltage protection

 access control

 burglary prevention device

Modernization of the MTTS-outstations:
standardization of the remote control messages and commands

The following components of the QIS were 

considered separately:



The following protocols are used for the communication between outstation and data center:

 IEC 60870-5-104 protocol (visual aids to navigation and infrastructure)

 SNMP (only infrastructure, alternative to the IEC protocol)

The bits and bytes of the IEC 
protocol have been defined in 
detail according to the
message- and command-
sets.

The data transfer between
outstation and data center is
done by our own net and
different media:

 own copper and fiber
optics cables

 own radio links

 DSL / leased lines

 wireless links (GPRS, 
UMTS, LTE)

Modernization of the MTTS-outstations:
standardization of the interfaces and protocols



Thanks for your attention!

Contact

Dipl.- Ing. Peter Schneider

Central Engineering and Maintenance Office

for Maritime Traffic Technology, Wilhelmshaven

MVt 1-3 / system support visual aids to navigation

phone: +49 (0) 4927 1877 291

fax: +49 (0) 4927 1877 299

peter.schneider@wsv.bund.de

Address:

Wasser- und Schifffahrtsamt Emden

Jannes-Ohling-Strasse 17

26723 Emden

mailto:Peter.Schneider@wsv.bund.de

