Automation of Cartographic Production,
realizing the power of GIS
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You need to produce those “paper charts”, and all otherS-100
hydrographic products; you better run!

« Time consuming
« Secondary product

 Allowing support of S-100
» Saving time and resources
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Paper charts of the past and present (and future?)

Clarity and Accuracy are (should be) the main criteria

Nantucket Island
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Detail from 1:80,000 scale chart, “New York Bay and Harbor and
the Environs,” published in 1845 by the U.S. Survey of the Coast NOAA Custom Chart fully automated output for Nantucket Island,
Massachusetts




Use of Paper charts vs Electronic charts

Number of Charts Sold

U.S. NOAA Paper Nautical Chart Sales 2000-2020

® Print on Demand

®m Lithographic

150000

NOAA'’s Lithographic VS Print on Demand

1000000

900000

800000

700000

600000

500000

400000

300000

200000

100000

0

U.S. ENC and Paper Nautical Chart Sales 2010-2020

W ENC

Paper Chart |

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

NOAA’'s Paper Chart sales VS ENC sales

2020




NOAA's Nautical Charting Plan

Comparison of the old (red outlines) and new (blue rectangles) ENC band 4 schemes for the Great Lakes
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Band Number

ENC Usage Band Name

Reschemed ENC Scale

Overview

1:10,000,000
1:3,500,000

General

1:1,500,000
1:700,000

Coastal

1:350,000
1:180,000

Approach

1:90,000
1:45,000
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Legacy ENC

Gridded ENC

Metric ENC

With roads and
topography

General progression of rescheming process.

Harbor

1:22,000
1:12,000

Berthing

1:4,000
1:2,000
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Chart On Demand (COD) & Certified Printed ENC (CPENC)

Sebastian Carisio, NGA Maritime Safety Office
OCT 2022

The overall classification of this presentation is:

Approved for public release, NGA-U-2022-02017

NATIONATL GEOSPATIAL NGANTELLIGENGE A GENCY

Approved for public release, NGA-U-2022-02017



CPENC (or ENC-derived paper chart) Use Cases

» For ECDIS backup (on ECDIS mandated vessels)
» Reduced geographic coverage (i.e. sea buoy to sea buoy).
» Reduced number of scales.
» Fixed footprint to support paper navigation.
» Divergence from S-4 requirements (e.g. hybrid INT/ECIDS portrayal).
» SOLAS update process required.

» For Safety of Navigation (SoN) by non ECDIS mandated vessels
» Supporting all scales and geographic coverage for SoN as determined by appropriate authority.
» Fixed footprint coverage to support SoN on paper nautical charts.
» Limited divergence from S-4 requirements.
» Regulated updated processes required.
» For all other non-SoN uses, planning etc.
» No requirement to meet S-4.
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Approved for public release, NGA-U-2022-02017



Approved for public release, NGA-U-2022-02017

UNITS IN METERS

HAMPTON ROADS

DEMO CHART : NOT FOR NAIGATION

Note: Once activated,
this CPENC was
generated from the

latest ENC, in the
MCS, in about 1-2
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Production & Maintenance Resource Comparison:
CPENC vs. Standard Nautical Charts (SNCs)

Production Comparison

» CPENC » SNC
* |=10-15 min. initial activation + =1-2 min.|of generation + =150 hours (average) of manual finishing per chart
per chart (new edition) and for every new edition (new edition)
thereafter.
* |®12-24 new charts per day, per analyst «  =1.33 new charts per month, per analyst
1 analyst could scheme and produce a small region of 1 cartographic analyst + 1-2 reviewing analyst(s) on
charts (1-2 dozen) in an uninterrupted workday. multiple teams + group reviewers
* |Hundreds of new edition charts possible per 24-hour . =100 charts per year depending on team size, chart
period for activated charts. complexity, etc.
Maintenance Comparison
» CPENC: Corrected CPENCs » SNC: Notice To Mariners

. Corrected versions of entire CPENC catalog produced
within 24-hour period from the most up-to-date ENC.

. Corrections produced inline with ENC.

. Maritime Analysts Team (small-size team) processing

ENC change detection results + CPENC Team (small-
size team) to monitor Corrected CPENC generation.

Weekly notices with multiple source
analysis/processing.

SNCs are maintained separately from ENC.

Multiple regionally-focused teams (branch-size), for
analysis and publication.

Takeaway: time and resource savings with CPENC is MASSIVE.
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Approved for public release, NGA-U-2022-02017



The ArcGIS Maritime
Server — Custom Chart
Builder
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Representation rules configuration

For Full Automation
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Using Lua in Maritime Chart Service for
Symbol Override

Version 11.3 and later.

1-Overview

The purpose of this document s for the customization of $-57 feature symbology using Lua objects. Lua
is based on version 5.3.5, built as a static library incorporated into Maritime Chart Service (MCS)
beginning with version 10.9. This document is organized in two phases of operation: the pre-
symbolization phase, when System ENC files (.senc) are initially built, and the post-symbolization phase,
when symbols are rendered. Custom symbology files are located at <ArcGIS Server
installation drive>\arcgisserver\directories\maritimechartservice\cont
rolfiles\CustomPresentationLibrary.

More information on the custom symbology file structure can be referenced in the Maritime server
online help.

1.1-5-52 Presentation Library

MCS custom symbology references the S-52 Presentation Library for its display settings. Ifa Lua . . i
instruction does not exist, then MCS will default to using the 5-52 Presentation Library. When writing D pl y f I b I d g
Lt o comom aymbology et omsidration s e gve ot mpeck o o ISplay or unreliable soundings
settings and conditional symbology procedures (CSPs) as it may lead to undesired behavior such as not

being able to use the display settings.

Recommended references:

o 552 Annex A: IHO ECDIS Presentation Library Part 1—Refer to this document for text groups,
text halos, view group behavior, drawing priorities, and to understand CSPs. A CSP is used in
cases where the symbol depends on the display configuration and the object’s spatial
relationship to other features.

5-52 Annex A: IHO ECDIS Presentation Library Addendum to Part 1: 5-52 ENC Symbol
Catalogue— Use the symbol catalog as a guide for anchor points and line patterns when
creating SVG symbols.
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Custom symbology documentation
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Text rotation controls

From S-52 to SVG INT1




Single page layout
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Breaking paradigms: CCB vs. Traditional

Efficiency VS Beauty

New Chart

Per analyst

Overall capacity

Traditional
150 hours
1.33 charts/month

100/year

Maritime server
1-2 min
12-24 charts/day

Hundreds/day
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Custom Chart Builder — some examples

v @ esiHydrograpl X

@ ArcGIS Maritime X @ ArcGIS Maritime X | @ _ags Chart1pd X | @ ArcGIS Maritime X

c s chartondemand.esri.com/ccb/
@ ArcGIS Online ¢ Hydrographic O... (B} Maritime Chart Serv.. @ CCB-Custom @ CCB - Fixed
ArcGIS Maritime server extension
Custom Chart Builder (CCB): Custom Product Type
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AUSTRALIAN
HYDROGRAPHIC
OFFICE
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Web-based charting

User group meeting
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Chart Setting:

Office of Coast Survey
Nat minis

UK Hydrographic
Office

NOAA Custom Chart Version 2.0
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Some users around the world




_ Rafael Ponce

Home Gallery Map Scene Groups Content Organization ) rpon%_EsriHO

Building a Custom Chart ) o

Community and
Rafael Ponce Forums

rponce_EsriHO ArcGIS Blog

Help
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Old vs. New ways of production

Pay attention to the bottom frame... Visit foBUBIN@Ss 35 4.|sual

Traditional Hydrography —

Modern Hyd rographyi

Data and Products at the speed of trust

B 208KViews  Breaking paradigmsooo/o30 o) 7




Real world example of using CCB (and ArcGIS Enterprise)
for emergency situations

GIS Collaboration in the

Key Bridge Response

Leveraging GIS for a Whole of Government Approach in
Crisis Response




Collaboration “'
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Key Bridge Rapid Response

) Maritime Chart Service (ENC)  soeisomtims i s oo
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Ama @ Office of Coast Survey NOAA Custom Chart Version 2.0
National Oceanic and Atmospheric Administration Choose your own chart scale and location
o0 U.S. Department of Commerce

Save charts to a personal chart catalog
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Help Documentation ¥

Use these links to open the two-page Quick Start
Guide or the detailec-instructions in the User

Guide. US. Chart No. 1 describes the meaning of N & = 7
‘symbols used on nautical charts. 7 &ﬁufﬁ Ro

NOAA ENC Viewer Quick Start Guide
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Creating a
Personal Chart C:

Legend (U.S. Chart No. 1

‘ | NOAA Gustom Chart POF Prining

New in NOAA Custom Chart Version 2.0
Enhancements
> Added Personal Chart Catalog funciionally
Enabes users to save their own custom chart
parametersfo latr use
Enaties usersto share the custom chart
parameters wih ofhers.
Enables usersto reload saved chart
parameters to recreate charts wih newty
Updated informaton,
 Sreamiined user inerface with ciearet icons and

descrptions for each tep.
- Modied addional symbology 1o emuate paper
char,

> New 36" x 48 Plotier page size.

Bug Fixes

https://nauticalcharts noaa gov. Webetoouned




Image from NOAA Office of Coast Survey News and Updates website.

Key Bridge Rapid Response

UNITS IN FEET Francis Scott Key Safety Zone UNITS IN FEET Francis Scott Key Bridge

UNITS INFEE

1:12K Scale chart 1:6K Scale chart

Data driven products and automated services




Key Bridge Response Common Operating Picture (Public Example)

Search by Vessel Name
AllV I

Wind

0.5 kts

from320°T

Curtis Bay Ent Wx buoy

Last update: 1 minute ago

Air Temp
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Curtis Bay Ent Wx buoy

Last update: 1 minute ago
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cor NWS Weather Threat

AIS with Joined Data (sanitized for
public)

Response Vessels by Contrator
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Ejemplos publicos de uso de MCS

— AHO Chartindex = WIMS Charts  Hybrid
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Australian Hydrographic Office: Chart Index - M‘ ; ) ) - ConservelO: Whale Alerts
https://whalealert.conserve.io/
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https://nauticalcharts.noaa.gov/enconline/enconli |
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Port of Rotterdam: Harbour Masters

https://gis.portofrotterdam.com/apps/mcs _nap/

Canada Marine Planning Atlas: Atlantic
tps://gisp.dfo-mpo.gc.ca/apps/Atl Atlas/?local



https://services.hydro.gov.au/AHOChartIndexPUBLICApplication/
https://whalealert.conserve.io/
https://gisp.dfo-mpo.gc.ca/apps/Atlantic-Atlas/?locale=en
https://nauticalcharts.noaa.gov/enconline/enconline.html
https://gis.portofrotterdam.com/apps/mcs_nap/

...And get ready for Data Exchange and Collaboration in S-100

Export to S-57 Export to S-101

Dual Fuel ﬁ
&‘f‘é Production ‘\\ .
N
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S-102 Bathymetric Surfaces

E S-100 NIS S-104 Water Level Information for Surface Navigation

St [Feeie S-111 Surface Currents
Catalogues

S-122 MPA/ S-1XX / S-401 / S-6XX




What automated production of paper nautical charts means?

- Faster and easier paper chart production

- Custom and ad hoc charts in minutes

- Efficient distribution

- Run production at the speed of trust [{umiulwﬁf——i"

- Prepare for the Hydrospatial era
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