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Conventional bridge systems

Conventional ships bridges provide only a limited 

situational picture, as they contain:

• Too many single units and interconnections

• More sources of error, no redundancy handling

• Confusing system interaction, multiple alarms

• Unclear data distribution, no data validation

• Inconsistent data/ data presentation

• Different operating logics (no standardised user interface)

Highly complex situation for the bridge 

team: a risk to safe navigation
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Integrated Bridge Systems increase situational awareness and 

support navigators to fully concentrate on traffic monitoring

Integrated bridge systems

Main characteristics and benefits:
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Multifunctional workplaces

‘Any function at any workplace’ principle

Full sensor integration within a single network

Provision of validated and reliable information across the whole system

Central alert management 

Safe decision making and reduction of human error

Standardised, intuitive user interfaces

Ease of use and reduction of training requirements



Inquiries come in various forms…

We have a request from local shipyard for a bridge equipment package for a newbuilding
border surveillance vessel, Romania Patrol 45WP. Client needs our quotation as quickly as 
possible, to submit their tender offer.

The package needs to cover the following equipment: X-band radar solid-state, S-band 
radar solid-state, ECDIS, and a Conning display. Full technical specification for each is 
below.

Could you let us know what you can offer against this spec, along with budgetary pricing 
and delivery lead time? Thank you

1. ECDIS
- Marine-type control station: keyboard, tracker ball, USB, min. 19" Full-HD display, UPS, 
console start button
- Route and voyage planning tools; preset configuration restore function
- Display of vessel outline, AIS targets/data/messages, ARPA targets, NAVTEX messages
- AIS/ARPA target association […]

2. Conning
Display including at minimum:
- GNSS position and longitudinal azimuth
- Roll, pitch (amplitude)
- Water depth
- Air temperature, atmospheric pressure
- Wind speed and direction […]



… leading to an offer



Synapsis NX

Synapsis components

Embedded products



Type Approval

• Certification of mandatory equipment

• Production must strictly be carried out in 

accordance with the type approved design

• Type approval is valid for up to 5 years 

Marine Equipment 
Directive (MED)/ 
„Wheelmark“ (EU)

Red Ensign 
mark (UK)

Input for

Official INS requirements
Performance Standards Test Standards

• Define minimum 

standards for mandatory 

equipment

• e. g. MSC Standards

− MSC.252(83) for INS

− MSC.232(82) for ECDIS

− MSC.192(79) for Radar

• Definition of how devices 

are to be tested to ensure 

compliance with 

performance standards

• e. g. ISO, IEC Standards

− IEC 61924-2 for INS

− IEC 61174 for ECDIS

− IEC 62388 for Radar

SOLAS Carriage 

Requirements

• International Convention for 

the Safety of Life at Sea 

(SOLAS) publishes safety 

standards for shipping

• SOLAS Chapter V Reg. 19 

= carriage requirements for 

shipborne navigational 

systems and equipment

Regional Requirements

• Referring to international Performance and Test Standards but 

containing regional additions

• In EU: Implementing Regulations (MED IRs)

• Other countries like China, USA, UK, Russia have their own rules

Type Approval Authorities

publishes

chart-specific

inputs

regional basis for

detailing derivation

carry out

publish

• Countries under whose 

flag a ship is registered, 

and therefore having 

supervisory authority

• Have to make sure, 

international standards 

are transferred into 

local law

• E. g. EU member states

Flag States

appoint

member of

In EU called 

“Notified 

Bodies”

input for

• European conformity marks:• EU: MED Type Approval

• UK: UKCA Type Approval

• USA: USCG Type Approval

• China: CCS Type Approval

publish



Compliance with classification
regulations

• Type of classification society

• Additional class notations

Impact on interfaces with the vessel 

(BAM, power supply supervision, bulkheads info, etc.)

Impact on documentation package

 (FMEA, etc.)



Navigation system integration challenges

4...20 mA / ±10 V

RS-422

Digital 

interfaces

NAVIGATION / BRIDGE NETWORK

RS-422

IEC 61162-1

UDP

IEC 61162-1

LWE via UDP

IEC 61162-450

Gateway/ Firewall

if required

Navigation / bridge network

I020 - System function description

I030 - System block diagram

I320 - Software change handling procedure

Z254 - Commissioning procedure

Z251 - Test procedure

New systems

• Radar/ ECDIS/ Conning

• Third-party systems

Cyber security compliance

• IACS UE E26/ E27

valid for new ships 

    contracted since July 1st 2024

Legacy/ refit systems

• Existing sensors

• Analogue-to-serial-converter

Interface diversity

4...20 mA  |  ±10 V  |  RS-422  |  UDP  |  LWE

High time pressure

Many interfaces coordinated within a short project timeframe

Undefined systems

Not all systems and interfaces are ordered or finalized



Technical clarification of the different interfaces



Technical documentation of different interfaces



Thank You
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