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• Introduction to Teledyne Geospatial

• CARIS’ S-100 development
• Including S-101 and S-102 (and more)

• CARIS automation from ping to chart
• Some of the many possibilities 

• Multi-Fuel

• NPubs

Topics
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Teledyne Geospatial
Introduction
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Teledyne Digital Imaging
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Geospatial
Imaging Solutions for Land and Water
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Teledyne CARIS
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S-100 Development Update
Including S-101 and S-102 (and more)
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S-XXX Support & Current Plans in CARIS Apps
S-XXX # Name Edition #
S-101 Electronic Navigational Chart 1.1
S-102 Bathymetric Surface Product 2.0
S-104 Tidal Information for Surface Navigation 1.0
S-111 Surface currents 1.0
S-121 Maritime Limits and Boundaries 1.0
S-122 Marine Protected Areas 1.0
S-123 Radio Services 1.0
S-127 Marine Traffic Management 1.0
S-128 S-128 Catalogue of Nautical Products Draft
S-129 Under Keel Clearance Management Product Specification 1.0
S-201 Aid to Navigation Information 1.0 Draft
S-401 Inland ENC 1.0
S-402 IEHG Bathymetric Inland ENC 1.0 Draft
S-411 Ice Information Draft
NATO AML+ Additional Military Layers Not defined

S-100 Products
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S-100 Module

• Create and maintain S-100 vector features
• Just as easy as S-57 features

• Convert S-57 ENC <-> S-101 ENC
• Import and export with automated conversion

• Dual fuel S-57 & S-101 ENC production
• Publish S-57 and S-101 ENCs without extra efforts

• Multi-fuel S-57, S-101, IENC, Npubs, AML. +

Open S-100 in all CARIS desktop applications
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Automated or interactive S-57 to S-101 conversion

and S-101 to S-57

S-101 Production

Mapping rules
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S-57 ENC

S-101 ENC

Each light sector is a feature in S-57 ENC

One “complex” feature in S-101

Attributes repeated for each feature

Light sectors attributes
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New complex features in S-101

S-57 ENC

S-101 ENC

Topmark is a separate feature in S-57 ENC

One “complex” feature in S-101 Topmark is an attribute
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S-102 Bathymetric Surface Product

•Growing interest for enhanced navigation e.g. in
• High risk areas

• Environmentally sensitive areas

• High traffic areas
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S-102 products

• Easy and quick S-102 production
• Simple steps combines surveys and combine these into S-102 products

• Can also be fully automated – Not requiring any human production effort

CARIS Bathy DataBASE / CARIS BASE Editor

BDB

x,y,z, x,y,z, x,y,z, 
x,y,z, x,y,z, x,y,z,
x,y,z, x,y,z, x,y,z, 
x,y,z, x,y,z, x,y,z,
x,y,z, x,y,z, x,y,z
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Demo scenario: Vancouver Harbour S-102 Datasets in Kongsberg S-102 Demonstrator

S-102 Data and the potential for e-Navigation

Videos: https://s102.no/

https://s102.no/
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S-100 as a Service

Data producer Analytics

Store

Distribute

Products

CARIS Cloud
Process

Automated Products Pipeline

CARIS BDB

New Bathymetry Data New S-102 Products
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E-learning 

CARIS S-101 Production Course
• Learn about S-101 in general, and to learn 

about creating S-101 ENCs in Composer, 
using hands-on exercises

CARIS S-100 Workshop
– Overview of S-100 and S-101

– Theory

– Concepts 

– Expert background theory.

– No practical element
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• World Class Training staff
• CARIS actively participating in IHOs development of the S-100 standard

• CARIS tools with S-100 support for more than a decade

• CARIS assisting organizations on S-100 world wide

• Onsite or Remote

Expert Instructor Led Training 
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Expert Led Consultancy

• Data model Assessment

• Best Practice analysis and advice

• Migration planning and advice

• Migration execution support

• Workflow and Automation Services
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Automation
Some of the many possibilities - From ping to chart
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Teledyne CARIS
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Automation

• The goal is to have automation underpinning 
the entire Ping to Chart workflow

• Automate through:
• APIs, Process Models and Batch processing
• Process Server to manage and run CARIS and user 

defined processes
• Use of AI techniques 

• Benefits
• Faster and repeatable results
• On-demand products and services
• Reduced human effort
• Produce multi-disciplinary products
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Process Designer

• Build automated workflow without programming/scripting experience

• Automation can be programmed too – Using Python and Batch processes

Commercial-In-Confidence
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Automation – graphically organized



|   Teledyne Geospatial

Automation and Paper Charts
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Mix automated CARIS portrayal tools 
with workflow automation and webservices

Advanced (customizable) Portrayal capabilities
• Automatic INT1 portrayal of S-57/S-101 data

+ New advance dynamic portrayal capabilities

• Automatic feature labeling/text
• Automatic borders and marginalia
• Automatic masking
• …

Automated processes/workflows capabilities
• Data from ENCs (S-57/S-101) or HPD source

• I.e. same source data used for ENCs, INT charts, Small Craft Charts, List of Lights, etc.

• Automatic creation of updated products

Webservice for the end users
• Controlled access to service
• Allow users to chose their chart and subscribe to updates

Also available in desktop 
Paper Chart Editor for 
“traditional” workflow
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Product on Demand – Automatic paper chart creation

Utilizing CARIS’ advanced automated (and customizable) portrayal rules

Without the need for paper chart editor - I.e. no manual cartographic editing

S-57/S-100 Generate PDF

Paper Chart 
Definition

(metadata) 

PDF

CARIS 
system files
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Using existing national colour and symbols
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Possible to utilize HOs chart catalogue
• E.g. use existing chart boundaries, scales

• Ensuring products are suitable for navigation

Self-service download
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Allowing users to subscribe to the charts
• Getting notified about updates

Users subscribe to products 
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Multi-Fuel Production
Supporting multiple products and services from a common source
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Geospatial solutions for S-100

• One Feature One Time
• Parallel production of S-101 ENCs, S-57 ENCs, and other products                                                                

from the same source data

• Ability to reduce duplication of data and effort with a database driven                                                      
approach and automation

• Automation of product create/update minimizes additional overhead

• Solution to meet current mandates and produce existing products,                                                             
and produce new products and support new data users with the same 
resources
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S-100 Modules

S-100 Module
Edit  S-100 

features
S-57 -> S-101 
conversion

S-101 -> S-57 
conversion

Dual fuel S-57 
& S-101 ENC 
production

S-100 
Source 

database

Export S-101 
new edition

Export S-101 
Update

S-101 exchange 
set

HPD Server ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

S-57 
Composer

✓ ✓ ✓ ✓ ✓ ✓ ✓

• Vector S-100 production in Teledyne CARIS software
• Desktop application: S-100 Module for S-57 Composer
• Enterprise solution: S-100 Module for HPD Server
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CARIS solutions for S-100

• Native support of S-100 Concepts within CARIS
• Not just Import/Export

• Allows users to access familiar tools to create features 
and attributes using S-100 encoding
• Complex attributes

• Multiplicity of attribute values

• New attribute types (e.g. Boolean, Dates)

• Information objects

• Users can focus on learning the standard,              and 
not on learning new tools

• Customizable and extendable

• Tailor to needs

• Define and make new products
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S-100 module for HPD Server

• Native support of S-100 GFM within CARIS

• Enable S-100 support in HPD

• Multi-fuel solution to produce S-57 & S-101
ENCs as well as paper charts and other 
products
• Add S-100 production lines while retaining

existing S-57 & paper chart production

• High conversion ratio between S-57 <> S-101 
• Customizable mapping rules

• Automation of workflows to avoid extra work 
to produce additional products
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• Available

• All HPD Source in S-100 data model

• Encode value-added information in S-1xx 
source

• Multiple S-100 production lines 

• Migration of source from S-57 to S-100+

• Retain History

• Retain Products

• Convert/Filter into products

HPD S-100 Source
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In place Migration – History Retention

• Convert HPD Source features from S-57 to 
S-101+ as new version of same object.

• History and Identifiers retained in source 
and products
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Database In place Migration – History Query

• History shows when feature was migrated
• Change Feature Code event

• Historical content can be accessed as it was.
• Current feature in S-101, historical in S-57
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Define Source to be Superset of Products

• Merge Feature Catalogues to define the common model
• Eg S-101 + S-122 + S-123 + S-401…

• Resolve inconsistencies
• different versions of concepts from registry

• Each feature class only defined once
• Include Attributes needed to support the set of products 

• Eg Radio Station attributes for S-101 and S-123 in one feature

• Associations with other objects
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Use source in multiple products

• Products auto filter content which is not applicable
• Only applicable properties go in products

• Mapping/conversion from source to product is possible

• Products can select from source usages/layers to include desired 
content

• Update products using changes from source
• Automation can be used to reduce overhead

• Export products into exchange sets

• Integrate with services for product validation or distribution
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Automate ENC production and updating straight from HPD Source
• By-pass manual Editor steps – Reducing the need for HPD Product Editor
• HPD Builder license required

New set of CARIS Processes for ENC Automation

Supports the ENC lifecycle
• Create ENC products
• Update ENC contents
• Manage ENC contents
• Export ENC products
• Process ENC Exchange Sets
• Manage product versions (update or new edition)

CARIS HPD ENC Automation
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Documentation and Training available

CARIS HPD ENC Automation Support
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Nautical Publications Production
Support of Nautical Publications
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Support for NPubs in CARIS HPD

• Traditional products using Npubs module
• List of Lights

• List of waypoints

• Notice to Mariners

• S-100 Products using S-100 module
• Define and create existing and new products using S-100 concepts

• Mix and match with production of other products using Multi-fuel
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Product

PC

FC
Meta

Ingredients for an S-100 Product in CARIS HPD

• S-100 License

• Product Name and Version

• Feature Catalogue (Valid S-100 XML)

• Product parameters
• such as encoding type (8211, GML ed 5) and options

• Definition of metadata applicable to product spec
• Choices and default values

• Portrayal catalogue using S-100 standard formats
• Symbol set – S-100 SVGs
• Linestyles
• Area Patterns
• Ruleset

• Database template with associated rules to map from source
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S-123 Example, CCG Project

• HPD Configured with Product spec info, FC etc.

• Content digitized from CCG RAMN textual tables and 
paragraphs into S-123 Features and attributes

• Geometries entered/loaded
• Points from documented positions

• Lines from various sources and formats

• Radio coverage polygons defined using contouring from point clouds
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S-123 Example export/style to HTML
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Facilitating experiments and testing
• How/where to setup a test environment

• Create stand-alone file based products
• Subscribe to CARIS HPD sandbox

• Hosted in AWS with HPD and S-100 support files

• Create test database instance separate from production

• Test
• Feature creation
• Product metadata
• Export Exchange sets
• Portrayal

• Machine readable and user configurable

• Validation
• User configurable
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Facilitating experiments and testing

• Data
• Open/view the GIS data formats and content you are used to

• View traditional data as layers beside new S-100 content

• Existing data mapping/conversion and cleaning tools are available

• Data validation and cleaning tools work

• Visual and Feature differencing

• Import, snap/grab, conflate etc
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Thank You
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