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Overview

• Initiate in-depth discussion of navigation uses of S-100-based data 
products.

• The focus is on which (S-100) data products are suitable for front-of-bridge (FoB) 
use and hence should be covered by S-98 interoperability implementations.

• Systematic approach to classifying data products (or parts of them) as 
front or back of bridge.

• Defines front-of-bridge/back-of-bridge systems.

• Proposes criteria for selecting data products as FoB.

• Describes (summarizes) the factors affecting the selection of a product as FoB.

• Contains an initial list of data products suitable for FoB use – and thereby for 
initial implementation of S-98 interoperability.

• Recommendations:

• Next steps for validating the designation of products as FoB.

• Add support for interoperability to S-100 itself as well as S-100-based product 
specifications.
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Definitions

• Definition: A front-of-bridge (FoB) 

system is a system in use by the 

operator responsible for ship’s handling, 

usually at the main or relief workstation 

for ship’s handling.

• Definition: A back-of-bridge (BoB) 

system can be any system which is not 

being used as a front-of-bridge system, 

has a part in ensuring the ship complies 

with SOLAS Chapter V REGULATION 

34, and is capable of loading S-100 

based data products.
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• “Front-of-bridge” versus “back-of-bridge” is determined by the role being filled 

by a system, regardless of its location.

From IMO MSC/Circ. 982



Definition – Front of Bridge system

• “Definition: A front-of-bridge (FoB) system is a system in use by the 

operator responsible for ship’s handling, usually at the main or relief 

workstation for ship’s handling.

• It is normally the system at the “workstation for navigating and maneuvering” 

as described in IMO Circ. 982 (reproduced in Appendix B of this paper). The 

system (if any) at the “workstation for monitoring” is normally also included as 

front-of-bridge when it is shared with, or being used as a reliever for, the 

workstation for navigating and maneuvering. (Circ. 982 does not specify a 

separate ECDIS at the workstation for monitoring.) The front-of-bridge 

system can be one or more independent ECDIS systems (e.g., main and 

backup, according to the IMO ECDIS performance standards).

• If a system in another location on the bridge (e.g. bridge wing) is temporarily 

playing the role of the main workstation for ship’s handling, it must be treated 

as a front-of-bridge system for the time being.
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Definition – Back-of-bridge system

• Definition: A back-of-bridge (BoB) system can be any system which 

is not being used as a front-of-bridge system, has a part in ensuring 

the ship complies with SOLAS Chapter V REGULATION 34, and is 

capable of loading S-100 based data products.

• It is normally the system at the “workstation for planning and documentation”, 

as described in Circ. 982. It may be the same system as the backup ECDIS 

(but the same physical system cannot play both roles simultaneously).
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Criteria for designating a data product as FoB

• The product contains geographic feature data that is critical or important for ship’s 
handling and monitoring and which is capable of replacing, substituting for, or 
updating information in the ECDIS used by navigators for ship’s handling and 
monitoring.

• Definition: “Capable of replacing, substituting, or updating” means data that conveys equivalent 
knowledge within known, tolerable uncertainty.

• “Information critical or important for ship’s handling and monitoring” of ship movement on ECDIS 
would normally be ENC data.

• The product contains geographic feature data that is critical or important for ship’s 
handling and monitoring and which enhances or supplements similar information in 
the systems used by the navigators responsible for ship’s handling and monitoring.

• Definition: “Enhances or supplements” means the product provides additional or more up-to-date 
information, e.g., additional features like weather hazards, additional attributes for existing 
features, or more accurate values for some attributes, but is not a complete replacement for a 
feature layer.

• A data product which enhances ENC information with additional information meeting this 
criterion is qualified for front-of-bridge.

• It does not have to be a replacement or substitute for ENC data, nor does it need to meet the 
same quality requirements as ENC data.
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Factors
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Human 
factors

Information 
overload

Symbol 
proliferation

OEM variations

Stress, fatigue

Visibility

Individual work 
styles

Regulatory

Possible 
regulation of data 
products allowed 

FoB?

Obscuring 
“SENC” 

information

Production

Data product 
availability

Frequency

Timeliness

Data degradation

Delivery

Volumes

Channels

Data streaming

Well-defined APIs 
and/or  delivery 

processes.

Quality

As compared to 
the updated or 

replaced product?

Safety & urgency 
vs. quality.

General Requirement: Products satisfy the criteria for FoB and have suitable portrayal 

catalogues defined.



Summary classification of data products
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Candidacy 

for FoB use

Data products Inclusion in normative FoB 

interoperability catalogue (IC).

Certain or 

highly likely

S-101 (ENC)

S-102 (Bathymetric surface)

S-104 (Water Levels)

S-111 (Surface Currents)

S-124 (Nav. warnings – selected types)

S-129 (UKCM – only go/no-go areas?) 

All products should be Covered by 

the FoB IC.

Inland navigation may need a 

different normative IC. S-401 and S-

402 are not listed because they 

belong on Inland ECDIS.

Probable S-412 Weather and Wave Hazards – features selected 

by proximity, timeliness. (Perhaps also the size of the 

area, e.g., warnings covering relatively large areas 

may be better communicated to navigators by other 

means.)

Covered.

Possible or 

conditional

S-411 (Ice Information – selected feature types) –

depending on release frequency and timeliness of data

S-413 (Weather and Wave Conditions) or S-414 

(Weather and Wave Observations) – depending on 

localization and timeliness of data.

Covered/Not Covered TBD, pending 

discussions with the respective 

project teams.



Rules for replacement - 1
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Product Rule Suggested implementation

S-102 Bathymetric surface S-102 data must originate from an official 

source such as a hydrographic office.

Compare producer in metadata to 

IHO S-62 list of producer codes.

S-102 data can only replace ENC depth 

information in dataset originating from the 

same source.

Compare producer in metadata of 

S-102 and ENC datasets.

S-104 Water levels S-104 data must originate from an official 

source such as a hydrographic office.

Compare producer in metadata to 

IHO S-62 list of producer codes.

S-104 data can only replace ENC depth 

information in dataset originating from the 

same source.

Compare producer in metadata of 

S-104 and ENC datasets.

S-111 Surface currents S-111 data must originate from an official 

source such as a hydrographic office.

Compare producer in metadata to 

IHO S-62 list of producer codes.

S-111 data can only replace surface current 

information in datasets originating from the 

same source.

Compare producer in metadata of 

datasets.



Rules for replacement - 2

10

Product Rule Suggested implementation

S-124 Nav. warnings Must be valid according to most recently 

received in-force bulletin, or received 

afterwards.

Check list in the in-force bulletin.

Check if warning date/time is after the most 

recent in-force bulletin.

Must be within any filtering parameters Spatial filter by proximity to planned route.

Temporal filter by difference from time of planned 

passage.

Filtering parameters may depend on type of 

event and be customizable on board.

(Display) Is an overlay and does not replace ENC data 

directly, rather provides navigational safety 

information that may impact the reliability of some 

ENC data.

S-129 UKCM Must be an updated dataset from a 

UKCM service along route.

Check producer in metadata to IHO S-62 list of 

producer codes. Compare production or validity 

time to time of planned passage.

Updates must be received at regular 

and/or prescribed intervals.

Compare production or validity time to time of 

planned passage.

(Display) Is an overlay, but may be created from more 

recent sources than ENC data and therefore be 

fit to replace depth information.



Rules for replacement - 3
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Product Rule Suggested implementation

S-411 Ice Must be an updated dataset from an Ice 

Service

Compare production or validity time to time of 

planned passage.

(Display) Temporary overlay to validate safety and 

efficiency of route execution.

S-412 Weather and wave 

hazards

S-413 Weather and wave 

conditions

S-414 Weather and wave 

observations

PS in development, rules tbd. (Similar to  

S-124 rules?)

Is an overlay product and do not replace ENC 

data.



Related observations

• Defining which products should be BoB would also be useful

• To clarify the FoB list.

• For voyage planning.

• For developers of ECS and other non-ECDIS systems.

• Voyage plan may have to be annotated with additional information, 

or specific data layers transferred from BoB to FoB.
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Conclusions

• Further stakeholder input to the list of FoB projects should be 

obtained.

• Mariners should have choices about displaying FoB products in the 

primary navigation window other than mandatory information.

• Choice could be controlled by the vessel’s master, at the start of the voyage. 

The master and navigation officers should get the information that helps them 

decide in an easily-digestible form.

• Data products may be partly FoB and partly BoB.

• Defining the FoB and BoB parts should be supported in the product 

metadata, portrayal catalogues, etc., as well as in the PS development 

process.
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Recommendations – Near term
• For the initial interoperability implementation, use:

• S-101 (ENC); S-102 (Bathymetric surface); S-104 (Water levels); S-111 (Surface 
currents); S-124 (Navigational Warnings); S-129 (UKCM)

• Agree upon definitions and criteria proposed in this paper:

• FoB and BoB

• Criteria for designating a data product FoB.

• Obtain wider stakeholder input:

• Circulate this paper as-is for stakeholder feedback;

• Prepare and circulate a factorial matrix analyzing candidate products on the 
basis of each of the factors identified in this paper;

• Clarify what is expected of data producers for FoB products and when, 
e.g., phase in FoB data at different times in different places.

• Extend S-100 metadata (Part 4a) to specify FoB or BoB use (or both) for 
datasets.
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Recommendations – Medium term

• Review the FoB list as product specifications mature.

• Request product specification project teams to develop suitable 
descriptions of their data products as soon as possible.

• Develop criteria for what constitutes an adequate description for the FoB/BoB
designation.

• For products where only selected feature types are expected to be used 
front-of-bridge, request project teams to:

• include specification scopes in the product specification, distinguishing FoB from 
BoB features (and potentially attributes too), and

• define separate portrayal catalogues for Fob/BoB use.

• Extend S-100 metadata (Part 4a) with metadata attributes that allow 
indication of the specification scope(s) included in a dataset. (Similar 
recommendation in TSM7-4.7.)

• Develop a model of temporal validity for FoB use and extend S-100 
metadata with (optional) temporal validity attributes.
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Actions requested

• Endorse or revise the analysis of individual product specifications in 

Table 3, providing justifications.

• Based on the results of action 1, endorse or revise the summary 

classification in Table 1 including coverage/non-coverage by the 

initial normative interoperability catalogue.

• Further development of the rules for data replacement in Table 2.

• Discuss means for obtaining wider stakeholder input to 

classification of products as FoB.

• Endorse the recommendations set forth in the Recommendations 

section, as modified during the meeting.

16



S

9

8

P

R

O

G

R

E

S

S

17

Initial discussion

•TSMAD 29

Scope and products

•List of candidate products – S-
101, S-102, S-111, S-112, S-122, 
S-124, S-411, S-412

•TSM3 & S-100 WG1

•Project initiation ~ S-100 WG1

Analysis

•Use scenarios

•Requirements

•TSM4

Design

•Initial UML model of IC

•Initial XML schema

•Processing model

•Design document

•TSM4

Revised Design

•Revised design document

•Revised UML model and XML 
schema

•S-100 WG2

Product specification

•S-100-style PS specifying IC 
format

•Also describes interop. processing

•Ver. 0.1 at TSM5 & S-100 WG3

Concept exploration

•KHOA/KRISO exploration

•S-101, S-102, S-111, S-122

•Test IC use in testbed viewer

•First visuals

•TSM5 & S-100 WG3

WG Reviews

•S-100 WG, NIPWG, other 
stakeholders

•Draft Ver. 0.2 at S-100 WG3

•Draft Ver. 1.0.0 following S-100 
WG4

Testbed exploration

•KHOA/KRISO exploration

•Test IC concept in shipboard 
environment

•New visuals

•S-101, S-102, S-111, S-122, S-
124, S-412
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