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Executive Summary: S-100 based nautical publication product specifications include 

complex attribute and relationships for data that do not lend 
itself well to basic pick report visualization. This paper highlights 
some of these challenges and proposes some options for how 
to address these. 

Related Documents: NIPWG10-08.2A (S100WG8 6.10) (Complex Portrayals and 
Pick Reports) 

Related Projects: S-100, S-98, IHO S-100 Product Specifications 

Introduction 
 
Following several discussions of structured pick reports, NIPWG established a task group on 
complex pick reports at NIPWG 10. The aim of this task group was to: 

1. Identify use-cases where additional functionality for portrayal of pick-reports is needed. 
2. Provide visual samples or descriptions to support development of complex portrayal. 
3. Consider available short-term solutions and priorities. 

 
The initial aim was to produce visual samples of complex portrayal, showing how the mariner 
would like to see complex information in NIPWG S-100 datasets displayed. These samples 
would support NIPWG input on Complex Portrayal to the S100WG. During the discussions it 
became clear that the most limiting factors in such portrayal are actually the technical aspects 
consisting of the absence of available functionality in S-100 to specify the construction of pick 
report content and structure from S-1xx datasets. This paper reports the identified use-cases 
and related discussions. It supplements the discussions of technical factors in the paper 
NIPWG10-08.2A (Complex Portrayals and Pick Reports) which is being submitted as a 
companion paper to the S-100 WG at this meeting. 
 
 
Background 
 
The paper NIPWG10-08.2A on Complex Portrayals and Pick Reports explains the problem 
related to complex portrayal in more detail. In short, S-100 introduced complex attributes, 
information types and feature and information associations. These additions have resulted in 
more complex data structures than those present in S-57. Portrayal of such complex structures 
using simple "name-value pairs", common to the S-57 ECDIS pick-reports, will produce results 
that are difficult for mariners to understand. 
 
The above paper describes three options for solutions to the problem: 

1. Additional static (HTML) support files are provided together with the dataset. 
2. New Portrayal rules in XSLT or LUA to dynamically generate the pick-reports. 
3. Templates (a combination of static templates and dynamic population by rules). 

 
The recommended long-term solution (3) is to define Templates as part of the Portrayal 
Catalogue of each Product Specification. 
 

https://iho.int/uploads/user/Services%20and%20Standards/NIPWG/NIPWG10/NIPWG10_2023_08.2A_EN_Complex_Portrayals_And_Pick_Reports.pdf
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An interim solution was mentioned at NIPWG 10, in the form of defining “system attributes” 
containing pre-generated and pre-formatted content, generated from attribute values of the 
owning feature as well as related features/information types, and directing ECDIS (in S-98) to 
display this as the pick report when the owning feature (features? Information types?) are 
“picked” by the mariner. 
 
The solution, whether interim or not, would ideally work, or at least be conceptually the same, 
for all three data formats described by S-100 – ISO 8211, GML, and HDF5. 
 
Additional to the solutions above, it was also discussed, that many of the NIPWG Product 
Specifications include the options to add narrative text using textContent and information 
attributes, even this is not the recommended solution. 
 
S-52 describes the pick-report functionality as information that should be displayed on demand. 
This information could be displayed on the chart display or on an additional graphic or text 
display. Information to be shown include "object description and associated attributes in human 
readable language". 
 
S-98 version 1.0.0 05/2022 describes pick reports in S-98 “Main” clause 10.12 and “Annex C” 
clause C-15. S-98 “Main” clause 10.12 states that pick reports may be specified in the 
individual Product Specifications, and later reused within an Interoperability Catalogue. Clause 
C-15 in Annex C describes common principles for pick reports applying to all Product 
Specifications, and makes a start at defining a common format for some cases (e.g., tidal 
streams, which are expected to be common to S-101 and S-111). A future version of S-98 
could define either: 
 

1. General rules that that would work similarly for all Product Specifications. 
2. A machine readable styling rule implementation, which can be customized by each 

Product Specifications. (= an Extension to Portrayal Catalogue functionality) 
 
S-98 recognizes the need for data organization to support navigation through complex 
structures. This navigation could include expandable tree controls or tabs. Especially when 
combining pick reports from data in several Product specifications, the amount of data could 
be substantial. Within combined pick-reports, it should be clear to the user from which product 
each attribute is retrieved. 
 
Extensive use of the associations available in NIPWG Product Specifications might produce 
large and complex data structures also within a Product Specification, even if interoperability 
was not used. 
 

Analysis/Discussion 
 
Following FeatureTypes were identified as needing Complex portrayal, and were further 
discussed in the NIPWG task group established following NIPWG 10: 
 

 ServiceHours (including scheduleByDayOfWeek) 

 ContactDetails 

 textContent (including information) and featureName 

 Regulations (also Recommendations, Restrictions etc.) 

 Applicability association 
 
Additionally, a few features not used by NIPWG product specifications were considered: 

 Time series of water level data (S-104) 

 Tidal stream panel (table of speed and direction)(S-101). 

https://iho.int/uploads/user/pubs/standards/s-52/S-52%20Edition%206.1.1%20-%20June%202015.pdf
https://iho.int/uploads/user/pubs/standards/S-98/S-98%20Main_Ed%201.0.0_Final.pdf
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The group noted previous input on S-104 data visualization, and the ongoing discussion on the 
feature Tidal Stream Panel, but took no further actions. 

 https://github.com/iho-ohi/98-interoperability/issues/9 

 https://github.com/iho-ohi/S-101-Documentation-and-FC/issues/85 
 
In addition to selected structures, additional portrayal consideration might be needed to 
support: 
 

 Filtering by context parameters and language-specific settings 
o Language of the user interface and Feature catalogue 
o Languages available in the dataset 
o Additional context parameters needed for filtering (for example vessel 

dimensions and particulars for information type Applicability) 

 Long chains of Feature- and Information- associations possible in S-12X and S-131 

 Additional volume of information using interoperability between S-100 layers 

 Attribute ordering or suppressing of attributes. 
o S-57 category C- attributes were brought up. These are displayed only by user 

specific request. A similar construct is not available in S-100. 

Some examples of nautical publication information that require complex portrayal are shown 
in Annex A. 
 

Conclusions 
 
NIPWG S-100 datasets consist of information traditionally included in publications, that is 
encoded into data-centric structures. The encoded data should be machine-readable to 
support combination, filtering and display of relevant data based on the user needs in different 
situations, such as route monitoring and route planning. Information should also be easily 
comprehensible by the mariner, and therefore preferable displayed in a familiar way.  
 
Portrayal rules and best practices for display of complex information within pick reports are 
currently not available, and there is no easy way for a data producer to consider or test data 
usability and display. In order to support the data production process, S-98 Annex C should 
further define the functionality and capability to be supported by the pick report functionality. 
Without further definition of common guidelines, complex portrayal cannot be further specified 
not prototyped and considerations cannot be further reflected in DCEG of Product 
Specifications, nor considered by data producers. 
 
Context parameters allow filtering of data. Availability of context parameters will determine how 
data can be filtered and whether some attributes could be displayed on request only. Context 
parameters are listed in the IHO GI Registry. Product Specifications should address which 
context parameters are available, and what are the fallback arrangements if parameters are 
not available. 
 
Complex structures are re-used in several different contexts and product specifications. At 
least one of the identified complex structures, ServiceHours is used in S-101. If templates and 
rules are built in such a (modular) way that structures within separate context can be 
processed, it might provide a lighter set of rules and templates. 
 
Examples: 

 information is often wrapped in textContent but sometimes also used as a standalone 
construct 

https://github.com/iho-ohi/98-interoperability/issues/9
https://github.com/iho-ohi/S-101-Documentation-and-FC/issues/85
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 scheduleByDayOfWeek is often wrapped within a ServiceHours structure, but also 
used as a standalone construct in telecommunications 

 ServiceHours was defined for use in NIPWG product specifications but afterwards also 
adopted in S-101. 

Actions Requested 
The S-100 WG is invited to: 

a. note this paper 

b advise on specification and prototyping of complex portrayal 

c advise on other use-cases for complex portrayal 

d advise on technical feasibility of solution approaches paraphrased in the 
background section including the interim solution and document 
extensions needed in S-98 

e ensure that the solution works for other data formats than Part 10b GML 
(specifically, ISO 8211 and HDF5 formats). 
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Annex A – Examples in various degree of development 
 

ServiceHours 
 
A sample and further description of portrayal of schedules and service hours is available in S-
131 Product specification. 

 
 
ContactDetails 
 
Sample data encoded into the format of S-127 datasets, was discussed. It was noted, that 
Contact details provide radio, postal, online and telecommunication service contacts in one 
common structure. It was concluded, that not all attributes are needed for display, and there 
might be a need to either split data into separate logical instances of Contact details, or filter / 
group data to be displayed in the pick-report.  
 
The task group members provided additional samples of how Contact Details are used in 
publications today.  
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Figure 1 Sample of S-127 Contact Details data structure where most optional attributes are included, and without 
additional formatting. 

 
Figure 2 Online resource attributes in S-127. Those marked with blue are not necessarily needed by end user. 
Linkage, online function and description might be useful. In case data services such as FTP, WFS etc. are 
encoded, this data might be needed to access the service, but this would in most cases be irrelevant for an 
onboard ECDIS-user.  



 

7 
Note: FOR REASONS OF ECONOMY, DELEGATES ARE KINDLY REQUESTED TO BRING 
THEIR OWN COPIES OF THE DOCUMENTS TO THE MEETING 
 

 

 
Figure 3 Sample of contact details in UK Publications and nautical charts 

 

Figure 4 Sample of contact details in Canadian nautical publications. 
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Figure 5 A slightly formatted sample of structured Contact details, including multiple languages and some custom 
grouping / formatting. Language specific content should be filtered based on language selection, in a final output. 

Notes on the above figure; 

 ContactDetails are grouped into main logical groups; 
 

1. RadioCalling (VHF and MF/HF frequencies) 
2. Contact address 
3. Online resources 
4. Telecommunications 

 Contact details contain language-specific and common narrative content; 
o featureName and information support multiple languages 
o contactInstructions does not support multiple languages 
o Language-dependent content should be filtered by context parameter 

 Of Online resource structure, only subattribute "linkage" is displayed 
o The third entry (speedtest.tele2.net) is encoded as an FTP-server for file 

upload, which is not clear by the displayed data only. 
o Possible need to filter data for ECDIS pick report, to only display some online 

resources (such as entries supporting "browsing"). 

 Some of the sub-headers used for the grouping of the sample (red boxes) are 
hardcoded into the sample, or retrieved from enumeration-values within the dataset. 

o There might be no language-specific translations available for these. 
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Figure 6 Telecommunications portrayal is further complicated by the fact, that each telecommunications- object 
can be given a preference and a scheduleByDayOfWeek. The figure above displays the preferred calling option, 
available 24/7 and a alternative option available during office hours only. 

Within Contact details, each telecommunications can display preference and a separate 
schedule. Seasonal changes in the contact details, such as shown in the Canadian sample 
above, would most probably be encoded as (seasonal) ServiceHours of separate Authority- 
features. 

 
Figure 7 Sample showing that one report is sent to different Authorities based on season. 
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Figure 8 The above sample with additional formatting to display preference and schedule. 

Comparing the above samples of contact details to the samples used in existing nautical 
publications, it seems that additional formatting and structuring of the data to support 
readability would be needed. 
 
textContent / information / featureName 
 
Sailing directions may provide information in structured form (tables, bulleted or numbered 
lists, etc.), which may be taken as guidance for online display of the S-131 equivalents, since 
mariners may be familiar with the structure of similar information in printed or digital 
publications. (Source S-131)     
 
Sample of portraying S-131 textContent with referenced support file. TextContent contains an 
information structure, which can contain file-references and language specific content. Also 
featureName contains language specific information. S-131 states that the attribute language 
is intended to allow the portrayal implementation to select instances of information types or 
complex attributes according to the user’s preferred language. 
 

 
Figure 9 Sample data showing language specific information. 
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Regulations (also Recommendations, Restrictions etc.) 
 
Sample of portrayal Regulations in S-131. 
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Applicability association 
 
The information type Applicability may be displayed in either text or tabular form. Further 
description is available in S-131. Ship particulars etc. are needed as context parameters to 
support filtering of data. 
 
 

 
Figure 10 Sample table display of applicability. 

 


