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2012 National Coastal Mapping Program

Actual with Fugro collecting Lake Michigan

All products delivered!

~_Thanks to Mark Brooks (Magnolia Rlver) for
helping to expedite the processing




2013 NCMP — where we left off
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2013 NCMP Hawali Status

Planned:

90 Days

355 Hours of aircraft time
1143 Flight lines

8740 Flight line miles
147 Shoreline miles

Current (11/19/2013):

80 Days

330 Hours

925 Flight lines flown

7100 Flight line miles

108 Shoreline miles

2.4 Billion Laser shots (~100B returns)
Estimated 10-16 days left

®

BUILDING STRONGg,




2014 NCMP

Ft Lauderdale Calibration:

Marathon Recon
Mangrove Recon

Bahamas:
25 Days ®

55 Hours
BUILDING STRON
273 Flight lines flown - > STRONGa




2014 NCMP

®
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2013-2014 CZMIL Review

Nicholas Johnson

Physical Scientists
JALBTCX Workshop - Mobile, AL
June 11, 2014

------

L} 8, A%
y Technical Center of Expertise
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Outline

Relative Accuracy and Bathy LUT

Ops and Calibration Improvements

HI Shallow and Deep Channel Alignment
To Do List







Relative Accuracy and Bathy LUT
2005 SHOALS — MBES source 1
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Relative Accuracy and Bathy LUT
2005 SHOALS — MBES source 2
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Relative Accuracy and Bathy LUT
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Relative Accuracy and Bathy LUT
2005 SHOALS - CZMIL 01
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Relative Accuracy and Bathy LUT
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Relative Accuracy and Bathy LUT
2005 SHOALS - CZMIL 01
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Relative Accuracy and Bathy LUT
2005 SHOALS - CZMIL 01
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Ops and Calibration Improvements

7] »
SBF-IMU Misalignment z [deg]
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0.000000

Pl F

angular_misalignment_scanner_fresnel x
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Initalize | [ Caiibrate | [ Optimize |

i Basic
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Deep Surface Calibration
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Ops and Calibration Improvements

Range Walk
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Ops and Calibration Improvements
Range Walk
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Ops and Calibration Improvements
Probability of Detection/SNR




HI Channel Alignment




HI Channel Alignment
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To Do List
e« CZMIL comparison to MBES

« LUT response to different environments (Seattle, Duck,
Lake Ontario)

* QA\QC Topo-bathy best practices

e Active participation in partner’s push for TPU and
additional Data Quality Management tools

)
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| Drying — 30m




Imagery? Present!

J. Heath Harwood

Physical Scientist

USACE Mobile District, Spatial Data Branch /
Joint Airborne Lidar Bathymetry Technical
Center of Expertise (JALBTCX)

15" Annual JALBTCX Airborne Coastal Mapping 48SSais '3
& Charting Technical Workshop o=

June 12th 2014

el

b
g P A 1405
& Y
Al Y

Joint Airborne Lidar Bathy r Technical Center of Expertise
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Talking Points

= JALBTCX Cameras and Spectrometers
» Challenges: Collection and Processing
= Future Enhancements

» Goals: Metadata and Meeting Accuracy
Standards

= Summary

i )
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CASI 1500 Spectrometer

> J A

G STRONG,



CASI 1500 HSI Collection

Parameters Spectral Mode

= Commensurate with Lidar = High Altitude 2000m AGL
Collection at 400m AGL = Spectral Mode (360.1 —

= Spectral Mode (360.1 — 1051.7nm), 48 bands
1051.7nm), 48 bands = 0.7m AlongTrack:
= 0.7/m AlongTrack; 0.4m 1.0m AcrossTrack:
AcrossTrack; =
i A o = |ntegration Time 10ms
4 egra_lon e = Collection 1.0m GSD;
= Collection 0.5m GSD; Product 1.0m GSD

Product 1.0m GSD

i )
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CM-4800S RGB Camera

T-4800-S

PN: 33388

SN: 022
Manufactured 2012
Made in USA

US Patent No. 7,899,311
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CM-4800S RGB Collection
Parameters

= Commensurate with Lidar Collection at 400m AGL,; High
Altitude at 2000m along with HSI collection

= 3 Band R(590-700nm), G(480-610nm), B(400-560nm)
= 4904x3280 Sensor, 7.4um
= [teration Time 2s; Integration 1ms

= Collection 0.057m GSD at 400m; Products 0.06m for
FNP’s, 0.20m for Production Blocks

= Collection 0.287m GSD at 2000m; Products 0.30m for
FNP’s, 0.30m for Production Blocks

i )
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Challenges?




Challenges: Collection
Conditions

®
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Challenges: System Reliabllity

= HSI system is a
work horse

= RGB Camera has
had timing issues

= Shutters have been
known to fall

®
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Challenges: Processing

= Qverlap Pixel =Camera timing issues
Handling for Mosaics have occasionally caused

= HS] a|gorithms in unwanted OffsetS;
Hydrofusion have working with manufacture

needed tweaking in  closely to produce

order to produce the ~ Precise timing
most accurate coastal "Better handling of frame

reflectance products 10 frame overlap

i )
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HSI| Examples

Y Orepbor N SH0ZP010050_P_100529 1346_E img

#1 Scroll 0.00918) - .
S 9 Cursor Location /Valse oS S

Desitop
Libraries

ami -y #1 5,
oty " i

=1
23 1000m_Dauphn
€3 P_100529.1.

&3 Products
{23 PD_100529_1346 /
1 PD_100529_134 A ] - 4 Excel_Buitl..

Normal

Mosac mage s created Lzt 30 236365 [on- 58 176552 UTM Zone-16_Cumar Valus A
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i ' .

L
g e
%

RGB Results

Lake Huron 2013




Radlal D|stort|on and Frame to Frame Offsets

[ #1 R8and 1,G8and 2BBand 3P 140224
File Oveday Echance Tools Window

Flight
Direction




Future Enhancements

HSI RGB
= Atmospheric = Manufacturer Is

Correction for both testing new camera
land and coastal without shutter; more
bathymetry (currently precise timing
mostly bathymetric = Development of more
corrections that can — accurate automated
In certain conditions - boresight procedure

skew land corrections) . radial Distortion?

=
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Future Enhancements

» Developed Multiple Workflows for HSI
processing

» Hydrofusion > Main Workflow
e Output Radiance Mosaics (if requested)
e Output to Reflectance
e DataFusion products

» Hydrofusion > Radiance Files

 Input for other Atmospheric Correction Algorithms.
> FLAASH (Fast Line of Sight Atmospheric Analysis

Hypercubes or QUAC (Quick Atmospheric
Correction) .

47 BUILDING STRONGg,




Preliminary Assessment

* Hog Island HSI data

= Land only
atmospheric
correction

= Used QUAC and
FLAASH reflectance
output for
comparison of

round spectra

1 Ll LLL Ll Ll | Ll
06 07 08
Wavelength (Micrometers)

-

=D

myrica shrub thicket

L
0.9

J=IT]

-l Hoglsland36Band_FLAASH_UTM18WGS
-l Hoglsland96Band_QUAC_UTM18WGSS
-l Hoglsland48Band_FLAASH_UTM18WGS
Hoglsland48Band_QUAC_UTM18WGSE:
20130515_26_5N_myricashrubnewleaves
20130515_27_9N_myricashrubnewleaves

[411.357]

% ENVIPlot =
SIS
B Hoglsland96Band_FLAASH_UTMI18WGS
4000 EFT]TTTTITTTT T T rreTTT JRRJARL LA L= B Hoglsiand36Band_QUAC_UTM 1EWGSE:
E /o ™MA M Hoglsland42Band_FLAASH_UTM18WGS
& Hoglsland48Band_QUAC_LTM18WGSE,
20130515_39_13N_sattmarshgrass ref bd
3000 / | 20130515_40_13N_saltmarshgrass.ref bt
o 2000 I/
2 [
>!T5 .‘I J
if M
1000 F 4
= I E|
0k —
= L1 1 L 1 L1 1 L 1 Il 11 Il 1 L | L1 1 ‘ 1 Il 1 | H
0.4 0.5 0.6 07 0.8 09 1.0
4|| Wavelength (Micrometers)
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Goals: Metadata and Accuracy
Standards

= Accurate more concise metadata and
formatted deliverables: for JALBTCX
collected data and sub-contractors

» |[SO 19115-1 & 19115-2 Compliant
= Calibration —> Collection —> Processing
—> Validation Metadata

= Comply with Horizontal and Vertical
accuracies*

.ﬁ "ASPRS_Accuracy_Standards_for_Digital Geospatial Data DRAFT_March21 2014 Rev3 V1 ®

' And USACE EMs
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Summary

* |[magery delivery on special request

» Mass production data when metadata and
accuracy compliance is met

= Working towards building end-user
delivery system

= Variety of products that best suit the end-
users needs

i )
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Questions?

joseph.h.harwood@usace.army.mil

228-252-1109

®
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NCMP ISO Metadata
Implementation

®
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USACE NCMP Metadata: Current Status

= Compliant with the Federal
Geographic Data Committee
(FGDC) Content Standard for
Digital Geospatial Metadata
(CSDGM)

Metadata SOP

[
13
i

4
|4
u

g

g
[—

Contents

Introduction 3
= - Metadata for Data, Activities, and Services 3
Metadata Standards 3
= Utilization of standard keyword ;
A ) Shared Vocabularies 4
. - ey oreE g v List of Important OCM Metadata 5
Ists and IOCM best practices ;
I ' Metadata for Activities 6
2, USACENCMP!
S Metadata for Services 6
i Key to Guidance 7
= Com | ete d ocumentation Of How to use FGDC and ISO Guidance Resources 8
Future Developments 8
" Content Guidance 9
A Identification 9
p rO u C I n e ag e B. Agencies, Organizations and Contacts 14
C. Extents and Spatial Details 17
D. Keywords 24
= E. Access and Constraints 26
= Automation through template L S :
u I n r u S G. Data Acquisition 34
Vocabulary lists 36
Science Keywords 36
a n y O n Instrument Keywords 42
Place Names 45
Platform Types 45
. . . Service Keywords 46
= Dissemination/harvest b :
ISS I n I n rV S Organization Names A7
Service ldentifiers 47
“ W ! F References 49
e - LIS |
l *A | ]

<themex
<themekt>=GCMD Data Center Keywords v7 </themeki=
<themekey>=DOD/USARMY /USACE/SAM/MOBILE/OP]1/JALBTCX > Department of Defense, United States Army, United States Army Corps of Engineers, Mobile
District, Spatial Data Branch, Joint Airborne Lidar Bathymetry Technical Center of Expertise«</themekey=
</themez=




USACE NCMP Metadata: Looking Ahead

» [nternational Standards Organization (ISO) 191**

» 1SO 19115:2003 Geographic information —

Metadata (corrigendum 1): The base ISO metadata
standard for the description of geographic information and
services.

» 1ISO 19115 — 2: Geographic information - Metadata

- Part 2: Extensions for imagery and gridded data The
base ISO 19115 metadata standard plus extended
elements for the description of imagery, gridded data and
data collected using instruments, e.g. monitoring stations
and measurement devices.

)
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USACE NCMP Metadata: Looking Ahead

» [nternational Standards Organization (ISO) 191**

» ISO 19110: Geographic information —

Methodology for Feature Cataloging: An affiliate
standard that supports the detailed description of feature
types (roads, rivers, classes, rankings, measurements,
etc.) in a manner similar to the CSDGM Entity/Attribute
Section.

» ISO 19119: Geographic information - Services -
Amendment 1: Extensions of the service metadata
model. An affiliate standard that supports the detailed
description of digital geospatial services including
geospatial data portals, web mapping applications, data
models and online data processing services.

i )
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USACE NCMP Metadata: Looking Ahead

» [nternational Standards Organization (ISO) 191**

» ISO 19157: Geographic information - Data Quality:
establishes the principles for describing the quality of
geographic data.

» ISO 19130-2: Geographic information -- Imagery
sensor models for geopositioning -- Part 2: SAR,
INSAR, lidar and sonar: It specifies the sensor models
and metadata for geopositioning images remotely sensed
by Synthetic Aperture Radar (SAR), Interferometric
Synthetic Aperture Radar (InSAR), Light Detection And

Ranging (lidar), and SOund Navigation And Ranging
(sonar) sensors.

i )
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Why should NCMP implement ISO?

* [nternational scope
= Accommodates new technologies (i.e. services)
* Fewer mandatory elements, increased flexibility

» |mproved standardization through the use of code lists,
thesauri and vocabularies
» Global Change Master Directory (GCMD)
» Geographic Names Information System (GNIS)

» International Organization for Standardization (1ISO) 19115 Topic
Categories

» Coastal and Marine Ecological Classification Standard (CMECS)

)
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http://gcmd.nasa.gov/Resources/valids/archives/keyword_list.html
http://geonames.usgs.gov/
http://www.fgdc.gov/metadata/geospatial-metadata-standards
http://www.cmecscatalogue.org/

PEM ABE . \Why should NCMP implement ISO?
— Flightline

czmil2las LAS files

e Supports data hierarchy
(I.e. collection, data set)

GeoCue
Import
lidar_nad83

Bathy Lidar

5km box
| Convert
lidar_utm
Run Bare
—>
Earth Macro

|_> Final QC
Bare Earth
\Z
L GeoClassified
5km box

LAS files
®
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LAS files

Y

QT Modeler
Export ASCII Z
Grid

v

ArcGIS
ascii2raster

OT Modeler Why should NCMP implement ISO?

GeoClassified
5km box \ Grid Generation

e Supports data hierarchy
(I.e. collection, data set)

> Classify

NAVDS88 Zero
mmEd Shoreline

®
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Why should NCMP implement ISO?

e Supports data hierarchy
I [Z] Details #H Basemap & Print ;u-}(;iéeg:'e CO”eCtlon’ data Set) Q

I
RS

| | =

Legend

2013 NCMP_cCollectionMap USACE NCMP Progrém CANADA
Daily Flight Information ._1;’}

|Eifort
—  Not Flown

[ 2013 NCMP_HI ]A[F@@‘

Great Lakes Flight Lines
Accepted

—  Flown

—  Rejected

X _1,-|Jlr:'|.'|'!|
New England Flight Lines , -
D [ ]P[r@ ject
Flown m
rolulu

— Not Flown = MEXICO
partial 1 2 . 20130901 1
— Rejected mn-.-m FI Ight
ERDC NAO Flioht Lines ’
D e é\\ 20130901 _2
~

X =
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Why should NCMP implement ISO?

= Modular sections and
components to
document sensors,
platforms, responsible [
parties, process steps,
constraints, etc.

Last Last

Brief uuID Record Sets Component Type

Updater Updated

m originator - US Army
Corps of Engineers

01
(USACE) Joint 01:15:28
Airbomne Lidar MDT
Bathymetry Technical
Center of eXpertise
(JALBTCX)

" Emm CZMIL lidar

sensor head

CASI-1500
hyperspectral
imager

2014-06-  [NOAANESDISINGDC/MGGILidar]] ~ CI_RespansibleParty S g

®
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ISO Geospatial Metadata Implementation Model Workflow

Flanning Team

Esiablish Geospatial
Metadata Foundation

Include:

—tech & management staff
- varied units/disciplines

- champion

Assign roles

- planning

- implementation

Metadata Templates

Incorporate standards into
single record

Include:

- custom domains

— fixed content

- value restrictions

Inventory metadata
resources
Address shortcominas

v

Develop ISO Metadata
Implementiation Plan

Metadata Components

Include key:

- contacts

- sources

— methods

Identify component registry

Transform Approach

Establish planning team
Select ISO standards
Select 1ISO editor

Build organizational
metadata record templates
Build metadata component
library

Determine UUID
assignment

Establish transform
approach

Establish implementation
policy & timeline

Establish training &
outreach plan

Metadata Resource Inventory

Metadata Holdings
Staff

Policies

Tools

Community
Training
Infrastructure
Standards

ISO Standards

See SO Standards Overview

ISO Editor

See FGDC ISO Editor Review

UUID Assignment

s Identify & explore UUID
Options

y

Which metadata

- all

- select

- none

Made via

- Metadata editor import

—- XSLT

- publication e.g. Geo Portal
ID post transform edits

Initiate ISO Geospatial
Metadata Implemeniation

Educate staff

Train metadata creators
Pilot implementation

Revise plan based on pilot
outcomes

Create & publish ISO
geospatial metadata
Actively participate in ISO
metadata aware community

Policy and Timeline

Directive or guidance
Applicable agencies/units
Required plan components
Staged timeline

o apply to new metadata

o transform existing meta

Training Plan

Existing online training
Available training materials

e Develop or procure custom
training




ISO Geospatial Metadata Implementation Model Workflow

Planning Team

Include:

—tech & management staff
- varied units/disciplines

- champion

Assign roles

- planning

— implementation

Metadata Templates

Incorporate standards into
single record

Include:

— custom domains

— fixed content

— value restrictions

Metadata Components

Include key:

— contacts

— sources

— methods

Identify component registry

Transform Approach

Which metadata

—all

- select

- none

Made via

- Metadata editor import

- XSLT

- publication e.g. Geo Portal
ID post transform edits

Originator
A A .2

Joint Alrborne lear Bathymetry Technlcal Center of Expertlse

Distributor

h NOAA Coastal Services Center

¥ LINKING PEOPLE, INFORMATION, AND TECHNOLOGY

Archive

@ NATIONAL GEOPHYSICAL
—— V DATA CENTER (NGDC)

Expertise

NATIONAL COASTAL
DATA DEVELOPMENT CENTER


http://upload.wikimedia.org/wikipedia/commons/0/08/USGS_logo.png

ISO Geospatial Metadata Implementation Model Workflow

Flanning Team

Include:

—tech & management staff
- varied units/disciplines

- champion

Assign roles

- planning

- implementation

Metadata Templates

Incorporate standards into
single record

Include:

- custom domains

— fixed content

- value restrictions

Metadata Template Review:

« Update for CZMIL

 Include online linkages to (better)
support data dissemination and

Metadata Components

Include key:

- contacts

- sources

— methods

Identify component registry

Transform Approach

Which metadata

- all

- select

- none

Made via

- Metadata editor import

—- XSLT

- publication e.g. Geo Portal
ID post transform edits

- <metadat]

- <idinf]
-

H
=

archive activities

o Standardize access/use constraints
across product templates

e Test csdgma2iso transforms

itation >
<citeinfox

<origin=U.S. Army Corps of Engineers (USACE), JALBTCX (Joint Airborne Lidar Bathymetry Technical Center of
eXpertise)</origin>

<pubdate>unpublished material</pubdate:

«<title>[State] [yyyy] [Event (optional)] Topo/Bathy Lidar Point Cloud Data, USACE National Coastal Mapping
Program</title>

<geoform=remote-sensing image</gecform=

- <pubinfo=

<pubplace=Kiln, MS</pubplace>
<publish=JALBTCX < /publish>

</pubinfo=

<onlink=http:/ /www.csc.noaa.gov/dataviewer/index.html?action=advsearch&qType=in&gFld=ID&qVal=[####]
</onlink =

<onlink=http://www.csc.noaa.gov fhtdata/lidarl_z/geoid12a/data/[####]</onlink>

</citeinfo=
< /citation=



ISO Geospatial Metadata Implementation Model Workflow

Flanning Team

—TS Building Components:

- tech & management staff . .
" ared unis/disclpines * Analyze existing templates for

s Assignroles

" planning repeatable elements

— implementation

Metadata Templates

s Incorporate standards into R )2 rervimngi nossgouiioc 0+ 6 X @ wecometovocucomp % |||
single record File Ecit |GG Favorites Tooks Help ]
s Include: T — T
- custom domain: North American Vertical Datum 1988 mes
— fixed content - Login
- value restriction |
NATIONAL GE (MD_ReferenceSystem) s bifef30a-970 le-al73-075dc4b61695 ms
DATA CENTER  referenceSystemIdentifier: (ES Identifier) EmA
authority: (CI Citation)
title: North American Vertical Datum 1988
+ Home alternateTitle: NAVDES = Logln
. date: (CI Date)
Component List date: 2012-08-10
dateTvpe: (CI DateTypeCode) revision
Fitter  CONTENT: idar citedResponsibleParty: (CI_FesponsibleParty)
by: organisationName: iz
contactInfo: (CI_Contact)
uuID: onlineResource: (CI OnlineResource)
linkage: http://www epsg-registry org/export htm?gml=urn:ogc:def:datum:EPSG::5103
name: NAVDEE
description: Link to Geographic Markup Language (GML) description of reference system.
Brief function: (CI_OnLineFunctionCode) information nponent Type
role: (CI RoleCode) resourceProvider
m LADS Mkl citedResponsibleParty: xlink: http://www.ngde.noaa.govidocucomp/68498237-c335-48dd-a292-17c2fc36ch97 title: EPSG Registry  Instrument
code: urnoge:def-datum:EPSG::5103
m HawkEye Il 4cbaclal-Zbs3-4bla-sed1-bichits rgads dprice 2074-Ub-U1 UZ2:46:24 MU [NOAANESDIS/NGUUMGGIMultibeam/ | MI_Instrument
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ISO Geospatial Metadata Implementation Model Workflow

Flanning Team

Include:

—tech & management staff
- varied units/disciplines

- champion

Assign roles

- planning

- implementation

Metadata Templates

Incorporate standards into
single record

Include:

- custom domains

— fixed content

- value restrictions

Metadata Components

Include key:

- contacts

- sources

— methods

Identify component registry

Transform Approach

Which metadata

- all

- select

- none

Made via

- Metadata editor import

—- XSLT

- publication e.g. Geo Portal
ID post transform edits

Online Training!

Next Steps:
* |ncorporate components
« Software evaluation
« ArcCatalog
* Geoportal
o« XmISpy
e oXygen
e Training!
« |dentify pilot implementation project

http://www.ncddc.noaa.gov/metadata-standards/metadata-training/
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Something to chew on ...

= A demonstrated (“profile”) mechanism exists for tailoring
a subset of the full standard to a specific community

Requirement for mandatory “Use Constraints” identified
by community

= Allows future integration of additional ISO 191xx
standards to capture additional metadata identified as
Important to the community (e.g., 19115-2, 19157)

* For example:
Energy Industry Profile of ISO 19115-1:2014

i )
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keep chewing ...

= Or utilize existing ISO standards with SensorML or Las
1.4 to document and standardize lidar-specific attributes
to support rigorous point cloud analysis, elevation
Inventorying efforts (i.e. US Interagency Elevation
Inventory), search/discovery of available datasets, etc.
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2014 NCMP West Coast
Coordination

®
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|IOCM SeaSketch
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District AOls: Seattle District (NWS)
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District AOIs: Portland District (NWP)
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District AOIs: San Francisco District (SPN)
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District AOIs: Los Angeles District (SPL)
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USGS CMGP AQIs: Puget Sound

SeaSketch - Better decisions throu.. 4 = | @
4= ww. seasketch.org/ #projecthomepage /52728 Pl B & @

ec5fd2d210016ed/forum/ 53188k

3911 efabbaltopic/532aeadbedfh

\"'"7 Ocean and Coastal Mapping _ e
National Oceanic and Atmospheric Administration g admin : SeaSketch User

Data Layers My Plans Participate

Forums = USACE Reguirements

USGS Areas of Interest

M Edmonds-Everett
M Narrows

M Nisqually

¥ Padilla-Fidalgo

@ PortGamble

M SamishBay

M Skagit

M Stillaguamish

@ WhidbeylslandLandslide

USGS |
areas of interest

m

Charlene Sylvester

Revised polygons provided by Eric Grossman. These are the
2nd-tier (next priority or alternate areas) polygons

[l show map bookmark =

I CherryPt-PtWhitehorn
- Cmm—— ®

BUILDING STRONGg,




USACE/USGS AOI Overlap: Skagit Bay
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