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Teledyne CARIS

HQ staying in Fredericton, and regional offices to operate the same way
Employees will be retained (much of our IP is with the CARIS personnel)
Opportunities for employees to interact in the larger Teledyne group

Doug Lockhart from Teledyne RDI brought on as interim General Manager
Dr. Masry will act as advisor to Doug, and Mark Masry will continue as CTO

Continued commitment to customer service and individual approach with our
customers
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CARIS Solutions

e QOur focus will be on our full product line
— Evolve the Ping-to-Chart workflow

* Opportunity to interface very well to Teledyne sensors
— e.g. Sonar, LIDAR, Laser Scanners, AUVs and USVs

 CARIS software will continue to be vendor agnostic
— Our customers need to interface to multiple types of sonars

« CARIS is the only software company in the Teledyne group
— Teledyne was very interested in our downstream GIS and cartographic software
— The sensors make data and our solutions turn it into information
— Teledyne gives CARIS the opportunity to grow
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S-100 Overview AR Lo rarsroudoc

International Hydrographic
Organization (IHO)

S-100
Universal Hydrographic Data Model

Published by the = =&
International Hydrographic Organization
MONACQ
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S-100

Aims to support a greater range of hydrographic related digital data
sources, products and customers
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A framework for development of the next generation products




S-100 is documentation L
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Conceptual Schema Language

Management of IHO Geospatial
Information Registers

General Feature Model
Metadata

Feature Catalogue

Coordinate Reference Systems

10.
11.
12.

Spatial Schema

Imagery and Gridded Data
Portrayal

Encoding Formats
Product Specifications
Maintenance

DYNE CARIS
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InTERNATIONAL HYDROGRAPHIC ORGANIZATION
ORGANIZATION HYDROGRAPHIC INTERNATIONAL

IHO Geospatial Information Register

Weicu.t= to the 5-100 Geospatial Information
(Version 2.1)

This registry is owned by the International Hydrograpme <
(IHO) and is managed by the International Hydrographic E
The site contains many registers of hydrographic informat
with registers of supplementary information owned by spe
experts.Each ragister type is further sub-divided into domi
hydrographic, nautical publications, ice, inland ENC etc
The administration of this registry conforms to IHO Publici
({Operational Procedures for the Organization and Manag
100 Geospatial Information Registry) a copy of which can
downloaded here.

You are free to view this geospatial information registry wi
registering, but if you wish to apply for submitting organiz:

the registers and domains an application form can be four

Note - You are not required to register as a submitting —__—
to propose new codes in the Data Producer Code Registers.

New! The registry has been

Once accepted as a submitting organization you are free to submit

proposals to any register. updated to conform to edition
Any difficulties experienced using this site should be reported to 1.1.0 of IHO Publication &9
the Registry Manager. (Operational Procedures for the

Organization and Management of
the S5-100 Geospatial
Information Registry). The
major change is the removal of
the concept of Main and




Current list of assigned product specification numb ers

IHO: S-101 to S-199

IHO S-101 ENC

IHO S-102 Bathymetric Surface

IHO S-103 Sub-surface Navigation

IHO S-111 Surface currents

IHO S-112 Dynamic Water Level Data
IHO S-121 Maritime limits and boundaries
IHO S-122 Marine Protected Areas

IHO S-123 Radio Services

IHO S-124 Navigational warnings

IHO S-125 Navigational services

IHO S-126 Physical Environment

IHO S-127 Traffic Management

IHO S-128 Catalogues of Nautical Products
IHO S-1xx Marine Services

IHO S-1xx Digital Mariner Routeing Guide
IHO S-1xx Harbour Infrastructure

IHO S-1xx (Social/Political)
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IALA: S -201 to S-299

IALA S-201 Aids to Navigation Information
IALA S-210 Inter-VTS Exchange Format
IALA S-230 Application Specific Messages
IALA S-240 DGNSS Station Almanac
IALA S-245 eLoran ASF Data

IALA S-246 elLoran Station Almanac

I0C: S-301 to S-399

Various: S -401 to ...

IEHG S-401 Inland ENC
JCOMM S-411 Ice Information
JCOMM S-412 Weather Overlay



S-100 product specifications - RELEASED PR etrarsyouiox

IHO: S-101 to S-199
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S-100 product specifications — Under development

IHO: S-101 to S-199

IHO S-101 ENC

IHO S-103 Sub-surface Navigation IMLM O U4 MIUS WU IVAVIYAUUIT UL AU
IHO S-111 Surface currents IALA S-210 Inter-VTS Exchange Format
IHO S-112 Dynamic Water Level Data

IHO S-121 Maritime limits and boundaries IALA S-240 DGNSS

IHO S-122 Marine Protected Areas IALA S-245 eLoraii,

IHO S-123 Radio Services

IHO S-124 Navigational warnings
IHO S-125 Navigational services
IHO S-126 Physical Environment
IHO S-127 Traffic Management

Various: S-401 to ...

IEHG S-401 Inland ENC
JCOMM S-411 Ice Information



Everywherayoulook

Fredericton - 's-Hertogenbosch - The Netherlands - Alexandria - United States - Milton - Australia




=0 e AP Lo cens

Chapters Annexes
Introduction A. Data Classification and Encoding
1. Overview Guide
2. Specification Scope B. Data Product format (encoding)
3. Dataset Identification C. Normative
4. Data Content and Structure D. Feature Catalogue
5. Coordinate Reference System
6. Data Quality
7. Data Capture and Classification
8. Maintenance
9. Portrayal

10. Data Product Format (encoding)
11. Data Product Delivery
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S-57 ENC specs completely rewritten following S-100

— For instance “cleaning up” the S-57 ENC product specification
and encoding guides

Using new S-100 possibilities
— New feature & attribute encoding
— Allows exchange of updated feature catalogue and portrayal



New in S-101 includes: = g e

 New terminology
— Edge/Curve, Area/Surface, ...

 New relation types
— Expanding slightly on existing S-57 feature relations

o Larger files allowed
— 10MB for base cells and 200kb for update cell
* New file naming (CCXXXXXXXX.EEE)

— Plus more external/support files (TXT, HTM, XML or TIF)
— Exchange Catalogue (XML)

* New skin-of-the-earth features
— Depth Area, Dredged Area, Land Area, Unsurveyed Area, Dock Area, Lock Basin

« Cartographic text placement allowed



Dataset Metadata YR TELEDYNE CARIS

‘'specificUsage’ replaces S-57 Usage
— Intended for data discovery (only)
— No longer in filename

— 3 usages:
e Port Entry
e Transit
e Overview



Dataset Metadata PR TELEDYNE CaRls

Minimum and maximum display scale for ENC

Data Sets may overlap
— however ‘DataCoverage’ features 110,000,000

1:3,500,000

within these datasets must not overlap 11,500,000

1:700,000
1:350,000
1:180,000
1:90,000
1:45,000
1:22,000
1:12,000
1:8,000
1:4,000
1:3,000
1:2,000
1:1,000




CARIS S-57 Composer S-101 Production o

e Create various S-100 vector products

— From scratch, or
— Convert e.g. S-57 to S-101 data

S-100 capabilities made available through Teledyne CARIS’ regular update
and maintenance program to existing S-57 Composer and HPD users.
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Create new S-100 product

-57 Composer - [Portsmouti (e L5 e S
/| CARIS 5-57 Composer - [Portsmouth Inset prd] =
Z| Fle Create Edt View Took Select Window Help -8 %
Rl BlosSdzl- 8¢ . §8QaAq dlt@  [ERA o 8 | useaurentiaver [x] |78
ZRE 2?2 P dd o .
Layers
(= W S-57 Product: Portsmouth Inset
WIEE] Portsmouth Inset Create 5-100 Product: Step 1
¥ Layout ! {
I Select New Product Type:
“Layers | = Draw Order
1 FOTesT [ <100 =
Attributes - Portsmouth Inset B8 - 17
ENEE=

Select Product
5101 Draft (DCEG 201408) [

5% Attributes - ports... |&] Properties
R EEERESS L S R
| Output

i QVSelecbonV!._JOUtput l&r\'aidation |

i‘r._»Rehti‘.. |",Cerrn |63 coordi... io‘sfeaturegla Spatal...
FOI’ Help, press F1 Selected: 0 {Custom} 1:27819  43-05.393252N 070-43.192144W

IHO S-101 is currently (2016) having draft status
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S-101 Production — Convert existing S-57 data Everywhereyoulook

Convert S-57 features to S-101 features

A Fle Create Edit View Tools Select Window Help

Rl Blgsdd - & ¢ . §@Qaq dlfte |Il=Ra - || use current layer [x] . - 2
Eﬂ:%%m@m\?&&.‘? 3
Layefs I
= ¥IE S-57 Product: Portsmouth Inset * 0
W Portsmouth Inset 7/
¥ Layout Import object(s) into: |S101Demo 0630 *®
Change object acronym(s) 4
*) Keep object acronym(s)
®: Layers |- Draw Order Identifier Options: ==
—— Assign new identifiers during import i
Attributes - Portsmouth Inset = 7 o i
B ——— ookup s
o= 41 \ == Objects: if objects not found in the Dictionary
Continue the import and skip this object
Attribute: if attributes are not found in the Dictionary |
Continue the import and skip this attribute
Attribute values: if values are not found in the Dictionary
Continue import and leave these values blank
W realure Miapping
Gl Attrbutes - Porss... [ Proper Rule File: ' 5-57 3.1 to S-101 Draft (DCEG 201404) B
Output Apply Attribute Shifts 5 x|
Depth: metres Height: mebres =
Global Attributes
Feature: D [ Override existing attributes |

Spatial: E] [ | override existing attributes

3 Selection | | [@ Output L‘@ Valdation [ | Clip to dataset boundary
For Help, press F1 External Files:  C:\Data\Products\Portsmouth Inset E]

Import report: D

IHO S-101 is currently (2016) having draft status



New complex features in S-101 AR TELEDYNE CARIS
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FeatureID  Acronym @ 4] | = =
L LU oo T Sector limit one 290 -
1€ 00OD00..| LISHTS Sector limit two 340

1C000000... LIGHTS Signal group (1)
_ Signal period 3
Signal sequence

Status
Value of nominal range )

m

- — Vertical datum
4 I ¥ ] . o

CARIS S-57 Composer 3.0

El El
| Feature ID Acronym =4l | == ==
1C 000000... LightSectored Light characteristic 7 (isophased) -
Light sector 1 1 (white),290.00000000
Light sector 2 3 (red),240.000000000
S - 1 O 1 E N C Light sector 3 4 (green),260.0000000C | =
(Mew Light sector 4) 5
Signal group 1 (1)
(Mew Signal grou
[ -

CARIS S-57 Composer 3.0 supports creation and maintenance of ENCs (including
S-101 draft), IENCs, AMLs, MIOs and other specialty and custom products.



New complex features in S-101 YR TELEDYNE CARIS

&l &l
Feature ID Acronym = | == ==
oLl i Topmark/daymark shape 4 (2 spheres) -
bl LS LELEL Scale minimum 20000
Colour 2 (black) E
S = 5 7 E N C Colour pattern
Status
Vertical length
Textual description in nation
—— - Pictorial representation il

CARIS S-57 Composer 3.0

B B
Feature ID Acronym =zl | =

1C 000000... Beaconlsolatedlanger (New Periodic date range 1) mn

T

Radar conspicuous
Reported date
S = 1 O 1 E N C (Mew Status 1)
Toprmark 2 (black),4 (2 spheres)

Vertical length
Visually conspicuous

m

1

4 L)

CARIS S-57 Composer 3.0 supports creation and maintenance of ENCs (including
S-101 draft), IENCs, AMLs, MIOs and other specialty and custom products.



PN\ TELEDYNE CARIS

ywherayoulook

Export to S-101 ENC Product

| / E Create Edrt View Tools Select Window Help -3 X
Create New Product Pl |G| e | @ QR Qe G LB | Use curreht.r_aver |z| B
Open Product...
Open... Ctri+0 Adtributes =] i
L *
pen Session... y 7|
Open URL 3 | 2
Save Ctrl+s s

New Scratch Layer

Close
Close All

L T

Save Session

Save Session As...
Regenerate Product

Export L

Export to 5-57 Mew Edition
Export to S-100 New Edition

Export to VPF |

|
Print Setup... l— ~ = = N

“ !E‘m Attributes |, Compon...|*., Relations | :
Print... Crk-

Recent Products ' |

Recent Sessions 4

Exit

EDUtDUt |BVB|idEtiOI"I € 1 e ||_:-l Spatial Attributes ‘
Selected: 0 {Custom} 1:2844%  43-05.381096N 070-44.815778W
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S-102 Bathymetric Surface Product = g e

« Growing interest in products to support enhanced navigation in
areas that are:

— High risk
— Environmentally sensitive
— High traffic

* Includes raster bathymetric overlays
— S$-102 Bathymetric Surfaces
— BAG surfaces
— Informal products




Purpose of S-102 o gl iebwisd

Need for high resolution bathymetric data
— In the form of a bathymetric model

Enables fusion of temporal data
— E.g. tidal heights
Overlay for S-101 ENCs
— To compliment/enhance ENC information

Potentially allows dynamic contouring
— Maybe even in ECS and future ECDIS



CARIS Bathy DataBASE = . el

S-102 products

e Quickly created

— Directly from bathymetric coverage data
* In only 2-3 simple steps (see following slides)
* Wizard to create surface when no surface exists

— From one source, or multiple combined sources



CARIS BASE Editor o gt

S-102 Bathymetric Surface Product creation

[ CARIS BASE Editor - [S102demo.cean

%) Fle Datsbase Create Edt View Tools Model Select Window Help

BB Ha% | & @ . . ea@aaY [@[30 | "% % % B 8 5 useamenthyer [« NS O L
LAY D% " 4l N | | .M ik (i@ [ a2 [P, 7
Layers =) :
=1 kongsberg3mint . o -
St e o S
--[1£4] Bounding Polygon
= ¥ 3} Features Output: B Raster
W), Features [ 5102 BAG E] Output File
=¥ EH S102demo [@ Bands Depth
¥ Depth Elevation Depth
143 Bounding Polygon Components: Uncertainty
25 Bac Bl Options
" IEl BAG Metadata S
®: Layers | = Draw Order |ws Model ‘ i 15019115 uttepession Level
Attributes - Depth contour
Name | Value 4
‘
«
‘Output File
The output file to be created. oordinates B8
Latitude Longitude  Z (m]
====== Surface Extraction - end: 2015-06-30 &: L
[# output ‘}, Selection IE Validation | < m vd s

Selected: 0 UTM-30N 1:13802 50-21.68481N 004-10.53865W




CARIS Bathy DataBASE ~ S-102 Production g o g

Create surface is (from XYZ and many other formats)

(mport Wizard (step 1)

Input coordinate system
Horizontal WGS 84

Output coordinate system
["] Horizontal |Same as input E]

Vettical Unknown E

Output data type
) Point cloud

@ Grd

Resolution 5.0000000000000 Decimal Degrees

Gridding method | Shoalest Depth True Postion E

Method description  Find the shoalest sounding near the node
and assign the depth to the node. The
sounding's original postion is recorded.

Outputfile  C:\Training\BDB Training\Source Data\Edtor\Kong E]

:ﬁpd:ENd)iCa'u:d Help



CARIS Bathy S-102 Production e

Define coverage (from one or more sources)

CARIS BASE Edi

K| File Database Create Edit View Tools Model Select Window Help
‘B9 Eaa% \ & Jeshaqh ! |@|3 %GR Use current layer E’]_ T
i A SR 4 c Al | & %™ 2. Rl
Layers ¥
- ¥ B Kongsberg_3m ®
[ Deep
[J< Density
¥l<@ Depth
[ Mean
~[]4@ Std_Dev
~[143 Bounding Polygon

®Layers |- Draw Order | s Model |

B General

Coordinate Reference WGS 84 / UTM zone 30N
Vertical Coordinate Re Unknown

Coordinates
o Latitude Longitude
/| 1 50.361685N 004.151356W

(# Output | [3 Selection | |« m
Create a new area using the geometry of multiple existing areas. Selected: 0 WGS 84 / UTM zone 30N  1:12702 50.358188N 4.131995W
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CARIS Bathy DataBASE S-102 Production

Export product - Done

E_cms BASE Editor - [Demo.
%] File Database Create Edit View Tools Model Select Window Help Pl - 1 ¢
B B aEnm I 1&1® . e afE@aq 4w (@[30 | % % % B 5 5 [uecumentlayer [v] 790 |
LA E%R 4l | O \ [ = \ | B o By

Layers

[
10 )
!
%
|¢

O : B Options
2 T —" &
O% - > B Coverage =
Od 2 @ :
= D Components: =
E@ = T =t Uncertainty
| Export to BAG .

| I8 Export to BAG profile
| ¥ Export to ISO 19115

[Mdriing

B Layers |

Properties

)4l =

B General

(m) Di

(# Output | [3 Selection ¢ = S
Cancel the current draw. Selected: 0 WGS 84 / UTM zone 30N 1:12702 50.365319N 4.150641W




CARIS Bathy DataBASE S-102 Production o e ]

Result: Navigational Surface

ENC data is created using CARIS’ S-57 production tool. The bathymetric surface is created using CARIS BASE Editor.




PRIMAR example for use of S-102 = e A

Movie is provided by PRIMAR. Demo by Kongsberg. Data from Norwegian Hydrographic Service (S-102 and ENC).
Land data and aerial photos from the Norwegian Mapping Authority.
S-102 data has been produced using CARIS BASE Editor.



PRIMAR example for use of S-102 AR TELEDYNE CARIS

$-102 Example Viewer = o x
Ogbors. — Py ] . 3 g
| 3
g 7, /
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CARIS Resources AP TELEDYNE CARIS

CARIS

— Actively participating in the IHO development

— Assisting organizations on S-100 product development
— Have released multiple S-100 supporting applications
— Provides workshops and training on S-100
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15-17 November Galway, Ireland



Topic

Trends in the hydrographic industry, and
CARIS software vision

Description

Introduction and discussion on trends in the hydrographic
industry, and the applicability to CARIS solution; including data
centric workflows, future hydrographic products and standards,
and autonomous surveys. The direction of CARIS solutions for the
coming years will be described in detail.

CARIS Onboard and near real-time
processing

Introduction to CARIS Onboard and near real-time processing
to reduce the product creation timeline for hydrographic data
acquired with survey launches, autonomous underwater vehicles, or
unmanned surface vehicles.

Elevation data modelling

Introduction to Variable Resolution surfaces and the benefits of
modelling elevation data of varying density in a single seamless
surface; includes familiarization with Variable Resolution surfaces,
and other elevation modelling improvements.

IHO 5-100 and product specifications

Gain familiarity with the IHO S-100 Universal Hydrographic Data
Model and related product specifications, which will be used to
support modern navigation and other future geospatial applications.

MSDI and data discovery

Explore the importance of interoperability standards and Marine
Spatial Data Infrastructure (MSDI) to increase access to information
sources; includes discussion on MSDI and standards defined by IHO,
OGC and other standards organizations to support sustainable use
of the marine environment.

New CARIS technology deployment

A detailed look at CARIS' future product line and associated benefits,
such as improved workflows, interoperability and user experience;
includes review of the new license deployment model and how
existing client investments in CARIS solutions will be retained under
the new CARIS architecture,

Topic

Sensor processing

Marine spatial data storage

Marine spatial data analysis

Description

Update on the latest improvements for sonar data processing;
including bathymetry processing workflows and tools for integrating
post-processed data sources for improved results, and CARIS' new
SIPS backscatter processing engine to robustly correct seafloor
imagery.

Learn about the latest techniques to efficiently store and manage
extensive elevation data holdings in a database environment, and
become familiar with new tools to improve data access, security, and
exchange.

An in-depth look at CARIS tools to analyze various spatial data
sources; includes deformation analysis of vertical/near-vertical
structures to monitor changes.

Product composition

Introduction to the Seabed Survey Data Model and SeabedML format
to facilitate the exchange of data between oil and gas companies
and hydrographic agencies; includes review of capabilities to open
and export data in the SeabedML open exchange format.

CARIS HPD and database production

Receive an update on the functionality offered by the latest version of
CARIS HPD to realize efficiencies in the production and maintenance
of various nautical product types; includes the latest tools for user
management, object creation, and quality control.

Nautical publications

Participate for 1, 2 or 3 days

Learn how to create nautical publications, such as Notices to
Mariners, List of Lights, etc. as part of the HPD database environment
to obtain operational efficiencies, and ensure essential information
makes it to the mariner in a timely manner.
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