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We Have a Problem!
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Multi-Vendor Bridge Systems!
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The (ongoing) Problem…

• Equipment found on ship bridges rarely offer consistent 
user interface design

• 30 + brands on a single bridge (Oltedal and Lützhöft, 2018)

• Little or no coordinated development of user interfaces
(Nordby et al., 2019)
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The (ongoing) Problem…

• Importance of interface design consistency
–Reduce human error
– Increase operator efficiency
– Increase user satisfaction 

(Nielsen, 2014)

• Forces users to (unnecessarily) adapt!
– Multiple design languages, styles, palettes, etc.
– Reduces training, familiarzation time
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What is OpenBridge???

• Multi-Disciplinary Research and Innovation Project 

• Research headed by AHO, SINTEF and USN

• 25+ industry partners

• Overarching Goals:

– Develop an open platform that provides better user 
interfaces on ships

– Simplify multi-vendor integration

Motivation

– Increasing complexity of ships /systems / work enviornments

– Increasing levels of automation /autonomy

– Increasing digitalization of systems

– Evolving operator demands

• General Assumptions:

– Current design approaches generally do not address:

• Increasing digitalization of modern ship bridges

• Multi-Vendor System integration
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IMO MSC/Circ. 1091

IMO, 2003

Toggle Button Example

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w
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Let’s start at the beginning…

• We need to understand the current situation

–Map what already exists

• Literature search and technical report

–“Assessment of Current Maritime Bridge Design Regulations 
and Guidance”
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Problem Statement

1. What design-related regulations and guidelines exist for the design of 
digital workplaces that are well-suited for design practitioners?
» Mandatory Regulations

» Recommendations and Guidelines

» Goal-Based Guidance?

» Rule-Based (or Prescriptive) Guidance?

2. Are relevant regulations and guidelines well adapted to support design 
processes seeking to develop digital maritime workplaces?

Aims

1. Collect and establish a working database of all design 

regulations and guidelines specifically focusing on the bridge 

and bridge equipment

2. Subdivide and analyze the identified material to establish the 

design support within current regulations and guidelines
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Overview of Findings

• The literature search of regulations and guidelines expanded to over 
75+ documents

• These are documents issued by a range of entities:
–Classification societies
–Professional organizations
–Governing bodies
–Defense (naval organizations) 
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Analysis of Documentation

• Physical Components
–All components that make up the physical workplace.

• Application Components
–UI components and patterns, style, layout, types, etc.

• Integration System
–The relationship between user interfaces and applications

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w
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Physical Components

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w

Physical Components

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w
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Application Components

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w

Integration Components

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w
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Findings – Examples – Physical Components

DNV, 2011

Findings – Examples – Physical Components

ABS, 2003



10/23/2019

14

Findings – Examples – Physical Components

DNV, 2011

Findings – Examples – Physical Components

DNV, 2011
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Findings – Examples – Physical Components

ABS, 2014

Findings – Examples – Physical Components

ABS, 2014
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Findings – Examples – Physical Components

ABS, 2014

Findings – Examples – HMI Principles

DNV, 2011
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Findings – Examples – Arrangement of Information

IMO, 2000

Findings – Examples – Arrangement of Controls 

IMO, 2000
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Findings – Examples - RADAR

IMO, 2004

Findings – Examples – Information Display

IMO, 2000
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Findings – Examples – Information Display

IMO, 2000

Findings – Examples – Colour Coding

ABS, 2003
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Findings – Examples - Palettes

ABS, 2003

Document Analysis

• Physical infrastructure
– Most well-developed aspect of bridge design guidance

• Digital interface design guidance was far less prevalent 
– Relatively shallower content

– More open-ended

Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface architecture for digital multivendor ship
bridge systems.WMU Journal of Maritime Affairs, 18(2), 297‐318. DOI: 10.1007/s13437‐019‐00168‐w
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Moving Forward

–Generalized bridge design guidelines/principles can be useful in 
transferring to digital interfaces

– General layout (workstation and equipment)
– Readability
– Visual contrast
– Symbol consistency

–Far less explicit guidance is provide for Applications Components 
and Integration System Components
• Provides an opportunity to adapt a web/digital design guidance philosophy for 

consistency in MBS
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Next Steps

–Expansion and updating of database 

–Further analysis of documentation
• Integrating relevant regulations and design guidance into OpenBridge

–Utilize knowledge of current gaps to optimize
OpenBridge method & design guidelines
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Resources & Deliverables
• Related Journal Article

– Nordby, K., Mallam, S. C. & Lützhöft, M. (2019). Open user interface 
architecture for digital multivendor ship bridge systems. WMU Journal of 
Maritime Affairs, 18(2), 297-318. DOI: 10.1007/s13437-019-00168-w

• Technical Report
– Mallam, S. C. & Nordby, K. (2018). Assessment of Current Maritime Bridge

Design Regulations and Guidance. Report Prepared for the OpenBridge Project:
The Oslo School of Architecture and Design.

• Regulations Database

• Industry Publication
– Harmonising maritime workplace design through collaboration, new technologies 

and open innovation. The Naval Architect: International Journal of the Royal 
Institution of Naval Architects. March 2019 Issue, p.p. 22-24.

• Medium Article
– “Lack of UX Design Regulations for Ships’ Bridges”
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