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HYDROGRAPHIC SURVEYS
SPECIFICATIONS AND DELIVERABLES
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Where do these projects come from?
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Hydrographic Survey Project Instructions

|Project Name: |Tracy and Endicott Arms |
E& AmIDR v19.4(r9731) DEVELOPER - >
File Window Help
Project Instructions schema vers: 2015 _01 4

EH o« @ o [[s

SRS Pl J Project Metadata | General Information | Limits And Coverage | Assigned Surveys | Assigned Tasks

w{&--Project Metadata

< {x--General Information Project Number

w{Ek--Limits And Coverage
~Ax-Assigned Surveys

Project Mame

~Ax-Assigned Tasks General Locality

w{tLUser Cantacts

Assigned Field Unit

and the requests of the maritime pilot community. Data from this survey will update National
Ocean Service (NOS) nautical charting products. Survey data from this project is intended to
supersede all prior survey data in the common area.

Supporting Documents:

Please refer to the following support documents.
-.L_W "“W“‘CW'“J"M‘WW”’"A e P




DATA ACQUISITION

* Planning

* Execution

* Processing & Quality Control
* Final Review & Submission
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DATA ACQUISITION — PLANNING

RS VTN L TTRT - B L VIRV S S ax vV e R Tt P ov ace uetllics o J.d.n.ll

following the four classifications of coverage in Section 5.2.2. Specific requirements of each coverage classification
are given below in Sections 5.2.2.2, 5.2.2.3, 5.2.2.4, and 5.2.2.5.

1. Object Detection Coverage is assigned for critical under keel clearance areas and may be accomplished
with either:

Option A) 100% bathymetric bottom coverage with multibeam sonars with object detection multibeam
developments (i.e., 50 cm grid resolution in 0-20 m depth range) of contacts and features or

Option B) 200% side scan sonar coverage with concurrent multibeam bathymetry collection with object
detection multibeam developments (i.e., 50 cm grid resolution in 0-20 m depth range) of contacts and
features. Bathymetric splits, where appropriate, are required (Section 5.2.2.1).

2. Complete Coverage may be accomplished with either:

Option A) 100% bathymetric bottom coverage with multibeam sonars with complete coverage multibeam
developments (i.e., 1 m grid resolution in 0-20 m depth range) of contacts and features, or

Py S oy _'.«MJ e e e g r-o._»..’" SR J b j s g ,,P"J P MM_.. - PR R L I "-—“-*A.f AP OvC SN W j
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DATA ACQUISITION — EXECUTION

* Hypack, Kongsberg, and
Reson formats are all used for
raw MBES collection.

* Applanix POSMYV used for
positioning, altitude, and
motion data.

e Klein SonarPro, Discover, and
Discover 2 are used for SSS.

* CARIS Notebook for shoreline
data acquisition.




DATA ACQUISITION — EXECUTION

Pydro Tools for Acquisition:
* Sound Speed Manager

* Rolls-Royce Moving Vessel Profiler
* Seabird CTD
* XBT
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DATA ACQUISITION — PROCESSING AND QUALITY CONTROL

* CARIS for MBES, SSS, and
feature processing

|+ QPS FMGT for MBES
Backscatter

* Applanix POSPac for post
processing positioning and
altitude data
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DATA ACQUISITION — PROCESSING AND QUALITY CONTROL

Pydro Tools for Processing:
* Charlene

e Shoreline Attribution Machine
(SHAIV\)

e Tidal Constituent and Residual
Interpolation (TCARI)
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DATA ACQUISITION — PROCESSING AND QUALITY CONTROL

Pydro Tools for Quality Control:
* POSPac AutoQC
* QCTools
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DATA ACQUISITION — FINAL REVIEW & SUBMISSION

Reports:
 Data Acquisition and Processing Reports (DAPR)

* Project level report-- details all equipment, systems, and processing
used in the acquisition and processing of the hydrographic data

* Horizontal and Vertical Control Reports (HVCR)

* Projectlevel report - tide and water level and horizontal control
activities are captured



DATA ACQUISITION — FINAL REVIEW & SUBMISSION

Reports:
 Descriptive Report (DR)

* Survey level report- helps cartographers process and evaluate the
survey, assist the compilers in producing and revising charts,
documents various specifications and attributes of the survey and its
by-products, provides legal description of survey standards, methods,
and results.

XML DR



DATA ACQUISITION — FINAL REVIEW & SUBMISSION

Most important final deliverables:

Gridded surfaces
Final feature files
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Object Detection

Complete Coverage

Single Resolution Surfaces

Depth Range (m)

Resolution (m)

0-20 1
18-40 2
36-80 4
72-160 8
144-320 16

Single Resolution Surfaces

Depth Range (m)

Resolution (m)

0-20 0.5

18-40 1

36-80 4

72-160 8
144-320 16

The grid resolution for
water depths greater than
320 m r shall be 5% of the
water depth, not to exceed

32 m resolution.




Why we wanted VR:

* Enables representation of bathymetric
data at the required resolution within a
single grid (Ranges).

 (Can optionally algorithmically determine
the highest resolution supported by
data density (Density).

 Enables more streamlined and efficient
data processing workflows.

* Yields better data products for, and thus
provides greater value to, NOAA’s
customers and end users of
hydrographic data.




Analyze M Place new [EENCOMpULE Meshing +
point cloud nodes node values Storage processing

Input HDCS i E
Data Store
Resolution
Map and Create Mesh
Points as On-Demand
Generate Node Compute Node CSAR
Resolution Map placement Values
(user input) (user input) and
MMithiodes Populate Nodes
Ranges, By Density Methods:
(CARIS, Calder-Rice) CUBE,JSwath

Angle, IDW, etc.

Source: Teledyne CARIS



Pros

Cons

Which Method Is Best?

By Depth
(Ranges)

By Density
(Calder-Rice)

* Conceptually similar to
current method

* Depth range table can be
tailored to meet resolution
requirements

* Resolution map driven by
data density (there is no a
priori estimate of supported
resolution)

* Resolution map driven by
depth instead of actual data
density (likely to result in
over-sampling)

* Sensitive to input
parameters (e.g., density)

* Potential for artifacts where
density gradients exist
along tile boundaries




Resolution Density

Depth Range Calder-Rice Depth Range Calder-Rice

Resolution (m) Density (soundings/node)
2 4 8

16 200




PROBLEMS CAUSED BY VARIABLE RESOLUTION SURFACES

* High rendering times
* Higher surface computation times

* More cleaning of fliers is sometimes required in low density, deep
depths




DATA ACQUISITION — FINAL REVIEW & SUBMISSION
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S-57

mRntes

NOAA
Extended

Extended
attribution
facilitates the
communication
between office,
field units, and
cartographers.

QC TooLs



DATA ACQUISITION — FINAL REVIEW & SUBMISSION

All raw and processed data including but not limited to:
 Sonar/Lidar

* Positioning

* Tide

* Sound speed

* Features

* Reports

QC TooLSs: SUBMISSION SCAN



HYDRO OFFICE PROCESSING
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HYDRO OFFICE PROCESSING

Issues can be
Survey identified
Acceptance and fixed

Review (SAR) during the
SAR.

Fix
Identified
Issues

National National Center
Bathymetric for

Environmental
Source Information

(NBS) (NCEI)




HYDRO OFFICE PROCESSING: RSA

Wruapyr o O

NOAA

NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION

UNITED STATES DEPARTMENT OF COMMERCE

Controlled Document

0OCS OMS

Project Number: (OPR-0190-FA-15 Registry Number:  |H12744

Field Unit: Fairweather State or Temitory:  [Alaska

General Locality:  |West Prince of Wales Island

Sub-Locality: Meares Island to Halibut Nose

Survey Start Date:  (10/21/2015 Survey End Date: 11/11/2015
Survey Scale: 20,000 Survey Type: Mavigable Area
Survey Reviewar: Mueller Final Raviewaer: Helzag

1a-Data Manageme Review

1b - Rapid Survey Assessment (RSA) Review
2 - Housekeeping Review

2.1 Survey Tracker Metadata

2.1.1 Was the SAR Start Date entered in Survey Tracker?

|EY95 ||:| Ne ||:| N/A ||:|No,seebelow

2.1.2 Did the survey Start and End Dates in Survey Tracker match the [ Yes l|:| No
dates in the DR? I na [] Mo, sea below
Comments:
2.1.2 — Dates in Survey Tracker did not match the DR and were updated by the reviewer.
2.2 Field Notification
2.2.1 Was the field unit notified via e-mail that the SAR has commenced [ Yes [INe
and enquired as to the best point-of-contact should questions arise? | N/A [] Ma, see balow
CC Branch Chief, Team Lead, and COR (if applicable)
2.3 Identify RNC, ENC, and Ortho-Imagery Information

Raster Navigational Charts

Chart Number Edition Number Date ocal N.chg n Scale KAPP
Marinars
17407 16 December, 2014 Aug 20, 2016 40,000 2726




HYDRO OFFICE PROCESSING: SAR

* Ensures survey’s compliance with:
HSSD

Project Instructions/Statement of Work

* All data receives similar QA Review no matter the
origin of the data

* Office compiles final cartographic recommendations,

surfaces, and feature files that will be used for MCD
for chart compilation



HYDRO OFFICE PROCESSING: DATA ARCHIVING

* Survey data transferred to the National Center of
Environmental Information (NCEI) for archival and
public dissemination

e Direct download:

Descriptive Report

Surfaces

Backscatter and SSS Mosaics
Survey GeoPDF

 All data (raw and processed) can be requested to
download via NCELI.



Internal
Source
Data

Office of Coast Survey

External
Source
Data

Hydrographic Surveys
Division

Data Preparation

Marine Chart Division

Chart Production

Navigation Services
Division

Response

Coast Survey
Development Lab

Precision Navigation
Marine Modeling

Federal Agencies

General Public




MARINE CHART DIVISION

Marine Chart Division applies the data to charts:
* Hydrographic Survey Division’s Bathymetry

* National Geodetic Survey
National shoreline

* US Coast Guard (USCQ)
Aids to Navigation (ATONs)

* Army Corps of Engineers (USACE)

Channels, dams, locks, shoreline construction

* Other sources:
As-builts for marinas, ports, other shoreline
Topography
Landmarks, place names, tides and currents



ENC
Compilation

MARINE CHART DIVISION

~
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Compilation
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PYDRO UNIVERSE

A NOAA Python Distribution

<

A Collection of Open-Source
Hydrographic Tools

=

, A Growing Community of
People with Interests in
Ocean Mapping




7’ Pydro v6.4.9-HF11
Fle Config Data Reports TCARI Window Misc Help
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Featuies
= Report
Primary
= Accepted
= Non-DToNs
#is not Primary AWOIS. has secondary from * ChartGPs", but no secondary from AW0IS?
& #"DR_Charted" Keyword?
= Accepted
= Non-DToNs
£ #no secondary AW0IS?
B-Ne
& Primary
= Accepted
= Non-DToNs
& #is not Primary AWOIS, has secondary from * ChartGPs", but no secondary from AW0IS?
it/hdes_data/h11376/1016_reson§125_hvf/2004-303/085_1608
i:/hdes_data/h11376/1016_resong125_hvf/2004-303/314_1619
it/hdes_data/h11376/1016_reson8125_hvf/2004-303/097_1615
it/hdes_data/h11376/1016_reson§125_hwt/2004-303/315_1631
i:/hdes_data/h11376/1021_reson8101_hvi/2004-302/117_1646
= S-NI04CandD
1 #53103 - UNKNOWN
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Both  CurFeature | Cur Paths | Cur OGL| ConFeatue | <] »

No image associated with feature

1 E?J Current Item from AWOIS

Details | Remarks | Recommendations | Office Notes | Keywords |

Status | Pimary v

Source S-N304CandD

Time | 2004-015.00:00:00 AWOIS 5311

Postion | [47°34°35.340" , -122°15'53.720"
Depth A (Surrounding Degth) 2
¥ Keyword [oR_Chated  ¥]  (Heigh) 7

IV Resolved [V Report [~ Crert [~ DTonl I~ investigate. = i Bathy,
[~ officeac [~ Reject ¥ Siarificart I~ Submitted [~ Tot Exported| I "Desianated!”

RN =]

Radius 400 m

[DispName ]| [oBsTRUCTION

Lat: 47.59596301 Lon: -122.22757057 Feature:1  Type:Default Symbol

From ChartGPs - Digitized
Showing contact 1
Drawing Features..
Contact not found in tree.
Contact not found in tree:
Showing contact Aw0IS # 53103
Showing contact 389/140
Drawing Features..
Showing contact A%/0IS # 53104
Drawing Features.
Showing contact Aw0IS # 53105
Drawing Features..
Showing contact A4%/01S # 53113
Showing contact 0001
Drawing Features.
Showing contact 0001
Showing contact A%/01S # 53114
Drawing Features..
Showing contact &4%/01S # 53115
Drawing Features.
Showing contact Aw/01S # 53116
Drawing Features..
Drawing Features..
Chart visible extent:
Drawing Features.
Chart visible extent:
Drawing Features..
Chart visible extent:
Drawing Features..
Chart visible extent:
Drawing Features..
Chart visible extent

-122.266596, 47.575105 to -122.263246, 47.577863
-122.266536, 47.574828 to -122.263246, 47.578143
-122.266596, 47.574625 to -122.263246, 47.578345
-122.266596, 47.574176 to -122.263246, 47.578730
-122.266830, 47.574176 to -122.263019, 47.578730

~

47°3434.956", 122°15'53,680"
Aistart| ([ @ ) &) > E3Re:Lidar shor... | (T§ pownlosd Man... | B Pydro

Finished Excessing Finished Excessing
| 8, Pydro v6.4.9-... | |3 I:\HDCS_DAT... | 13 M:\welcome A...| |33 CHCARISIHIP. . | |7 W\Ra-webserv... [ B HIC Qual Prog... | ] RAINIER HIC ... | 3] H11376 DR.do...I «YER@ 459PM
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. Pydro Explorer v16.10(r6237)
Eile Help

Applications B

Description m|

=My Recent “ ! Run Program Add to Start Menu Add to Desktop
o5 Toggle Auto-Updates
- Commaon Code Base Demonstrator s o
- PydroGlIS
-------PBSPacAutG{lC Sound Speed
- FetchTides The Sound Speed package has been developing with the aim to
= New merge together functionalities present in several applications that
-------------- process sound speed profiles (S5P) for underwater acoustic
o 5D Commen Code Base Explorer SVSTeins
w5 AreMap Lines for Hypack
ot TE R LU Online Resources:
""" tEmoe Sound Speed Manager project page
------ Sound Speed
------ Deliverables
...... EHS
------ Surfaces
------ Branch Tools Log Window
------ ArcMap Launching Common Code Base Demonstrator "
,,,,,, Tides and Datums Traceback (most recent call last):
______ Raw Data Access/Conversion F! :naf ;KUP:I::::I ;;‘Lrl;:rl;\:ggﬁzf:fﬁ‘i_; :}Js]lte-pa ckages\HSTP\Pydrot\LaunchExplo
=l Other File "CA\PydroTrunkPython27_x64\Lib\site-packages\H5TP\Pydrot LaunchExplao
o TE Tranla At | Ind=tar v v
< > < >
o—0O >

——————————— ClosedSource = === ======+¢ 2015 2016




2016 — TRANSITIONING TO OPEN

. COLLABORATION WITH THE UNIVERSITY

OF NEW HAMPSHIRE

. RELEASE OF NOAA BUILT APPS
- OPEN UNDERLYING CODE FOR USE

(D )

g g

——————————— ClosedSource === === ====4¢ 2015 2016



INSTALLATION

https://svn.pydro.noaa.gov

U.S. Department of Commerce

@ Office of Coast Survey

Pydro documentation » Pydro » previous | next | index

Introduction to Pydro

ffice of Goast.Syrvey....

National Oceanic and
U.S. Department of Commerce

Pydro documentation » Pydro » previous | next | index

Download

Table Of Contents

Pydro
= Table of Contents
= |ntroduction to Pydro -

= What is Py « Pydro download - full installer (1.2 GB)

= Instaliation | « Pydro Supplementals download — Supporting data (1 GB)

= Redistribu

= Collaboratiof 2 2 nd National Centers for Environmental
and Contributi® g

0 EEILER Table Of Conten
- Pydro
nses and charlene You have chosen to open:
Distribution 'rograms by Categor

Programs distributed ory . Alphabetic IcE] PydroSetup18.4.r8189.exe

in Pydro

Downloads and Links Downloads and Links. - S .
Letter Transmitting = NOAA which is: Binary File (1.3 GB)

Data = University of New

from: ftp://ocsftp.ncd.noaa.gov

Charlene ) . Would you like to save this file?
Program & / . Previous topic

Programs. Alphabetical : Programs distributed

Hydroffic

Downloads and Links Next t_opic

Previous topic Letter Transmitting Dala « Hydrographic Specs and Deliverables (HSSD)

Cancel |

Pydro optionall Quick search « Field Procedures Manual (FPM)
. downl « Hydroforum
Next topic S F » HydrOfice
Pydro Explorer
Contact

If you find errors in the documentation or want to contribute, you are encouraged to email the following personnel emails
@NOAA GOV




% Pydro Explorer v12.4(r2977)

File

Help

Applications B | Description

EEEHEEBHEEHRZDMRE

Run Pregram Add to Start Menu

MNew

<-- -

Backscatter

Sound Speed
Deliverables

ERS

Surfaces

Branch Tools

ArcMap

Tides and Datums

Raw Data Access/Conversion
Other

BETA / EXPERIMENTAL

Table Of Contents

Pydro
Charlene
Programs by Category
Programs, Alphabetical
= AUV Depth
Apply TCARI
ArcMap
ArcMap Lines for Hypack
BAG Explorer
BDB Surface ASCII
Export Stats
CA Tools
Caris Performance
Benchmark

Filter Apps: CastTime
Qv Search 0 Change ENC Product

Add to Desktop Debug

Pydro documentation » All Programs distributed in Pydro » previoy t| index PN

Pydro Explorer

The Explorer application is intended to give a central place to find
the various tools from Pydro + friends distributed from a server by
HSTB. The applications are developed in collaboration with HSTB,
UNH, HSD-HQ, branches and field units.

When a menu item is clicked on it will display some information in
the description window (which is internet explorer browser). The
highlighted application can be launched from the description window
or by double clicking on it. Also shortcut icons can be created for the
current user in the start menu or the desktop.

Changelog:

* 1/4/2017 Added Common Code Base Demonstrator script
to explorer.
11/18/2016 Sound Speed Manager RC available.
09/09/2016 Added Toggle Auto-Updates as menu item in
Pydro Exporer (was only available under User Preferences
in PydroGIS)
02/11/2016 Updated Arc Toolbox “PydroGIS.pyt" — lines
clipped into two pieces will be different line numbers (and
more updates)
01/30/2016 Large update for HydrOffice for BagExplorer, v

[T Y 2




PYDRO - DEVELOPMENT

* More info on Thursday:
* Apps, libs, and dependencies

SVN server

Distribution & Licensing

Governance & Maintenance







HYDROFFICE

G. MASETTI & T. FAULKES

NOAR
\/ CANBERRA, JUNE 18-20 2019




HYDROFFICE

A research framework

for ocean mapping to

facilitate research-to-
operation (R20)
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CCOM/JHC !

——
Q

Ce'nter for Coastal |
Joint Hydrographi.

Mogpivg and Hydtogrd

B o

2013
Initial thoughts




A framework of

e ,:.C libraries and tools
: .
HydrOffice for Ocean Mapping
Quickly prototype
and test

innovative ideas

Matt Wilson [ ] )

v Ease the transition
Giuseppe Masetti

I @ from research to
b " "
[ ]
operation
Ref.: G. Masetti, Wilson, M. J., Calder, B. R., Gallagher, B., and Zhang, C., “Research-driven Tools for Ocean Mappers”, Hydro Int., vol. 21, 5. GeoMares, 2017.
2015

White Paper



-
a QC Tools v.1.0.0

* | A @

Data inputs [drap-and-drop to add, right dlick to drop files]

om G:/Surveys/H12676 MB 50cm MLLW 1 Final.csar
ws G:/Surveys/H12679 Combined 4m.bag
Grid files:
s87 G:/Surveys/H12679_ features.000
@7 G:/Surveys/H12676_FFF.000
557 files:
Data outputs

& b2 %

July 2016
Site Review
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CCOM/JHC ! Italy
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Center for Coastal’  FaghM
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HYDROFFICE APPS

m = QCTools

TOOLS E'K = Sound Speed Manager
= BAG Explorer

= ENCX

= Huddl

= StormFix

= SmartMap

= Bress

= CATools

= OpenBST

10



HYDROFFICE APPS & SCRIPTS




E Support open formats

f Listen the field feedback

@ Maintenance is a time sink

'RR\'R Support from hydro community



Schmidt

Holmber
Robinson - & Giuseppe
Maser johnson 5
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Matthew @ s
Eisenberg ;—». Grant
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Annemieke 1© Weller

P KevinEricS Andy S’na >

_a Buesseler &0 ol Brm“?‘ﬁgganj
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pau| d &5, BrooMichael, \
Wlllam s Penal vardRYaNBa Christina, . ,
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Brooke 0" ﬁfg Q‘\ % Melody 5 Charles & @
Hillstrom & Nick 2 ”‘Whmz lelklns A & 4
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Wolfskehl Sar: m o) ® Pe 2
Keown\‘
yanr%e WO Dombg:;toggeélnyBonglovannl §
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JackBravo Parine
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Gallaghern t’t\ ;
‘) Wilsony\ase™

Greenway
Mortimer

inneyFaulkes
i Peter

OCS-UNH CO-DEVELOPMENT




Pydro Universe

www.nauticalcharts.noaa.gov

DISTRIBUTION

HYDROFFICE

AResearch Mramework for Ousan Mapping

Stand-alone Apps

www.hydroffice.org

.L+_L v
Python Packages

GitHub/PyPi/Conda
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13 BN @ 7 .4100%M89:08 PM

& https://www.hydroffice.org z :

HydrOffice

HYDROFFICE
Q

A Research Framework for Ocean
Mapping

HYDROFFICE.ORG

* Mobile-first, dynamic website
* Based on Django & JavaScript

* Per-tool Home Page
e Info
e Stand-alone downloads

e Manuals
e Embedded tutorials

15



HYDROFFICE.ORG

2017

2018

2019

® Users
3,000
Sessions
2,000
1,000
d
1

N 04

SEP-OcCT 2016

(*) Google Analytics, Number of Sessions, location filtered: Durham, unset.

16



HYDROFFICE - DEVELOPMENT

* More info on Thursday:
Apps, libs, and dependencies
Packaging

Distribution & Licensing
Governance & Maintenance




Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov



QCTooLs

T. FAULKES & G. MASETTI

NOAR
\/ CANBERRA, JUNE 18-20 2019




QCTooLs

Performs automated
quality control checks
on surfaces and final
feature files




WORKFLOW

GDAL Open Formats
* BAG

* 557

Shapefile

* KML







Sur

@ OC Tools v.3.02

Grids go here!

vey RehaevReviewfo S57 files go here!

Choose your output files

Formats: n L] D Shapefile D KML Create project folder: E] Per-tool sub-folders: D
om C:/Users/Tyanne.Faulkes/AppData/Local /Hydr0ffice/QC 1.7/5urvey
Folder

g2 | A8 % | -

i |

FEATNESI -




* Default Setting

A ; [ per-toe : [ L ub-fokdern; ]
User/Default User/Default
Folder Folder
I flier_finder
c* e oroject folder i'__ er-bood sul-folders :__' als prg ne i Poer Sl suh-feddlers !i|
User/Default User/Default
Folder Folder
‘ HiRuRY ‘ HiRuH

flier_finder



SURVEY REVIEW



SURVEY REVIEW

“‘ Detect Fliers P‘ Scan Designated

AYA i
* Anomaly Detector 8 Scan Features

w Submission
| Checks

E Detect Holidays mEx: 3 VALSOU Check
| | s

m Grid QA / SBDARE Export
- Cy




E2E0 |

Data inputs [drap-and-drop to add, right dick to drop files]

Grid files:

S57 files:

o=

Data ocutputs [drap-and-drop the desired cutput folder]

Formats: |E| |E| D Shapefile E] KML Create project folder: E] Per-tool sub-folders: D

Foldar:

mm C:/Users/Tyanne.Faulkes/AppData/Local /Hydr0ffice/QC 1.7/ 5urvey D

s
i | 7 | 2 ] [ ]




DETECT FLIERS AND ANOMALY DETECTOR

ALGORITHMS AND HOW TO USE






_Umdm
Force flier heights to

£1: Lapladian Operator
@ #2: Gaussian Curvature
(W) #3: Adjacent Cells

@ #4: Edge Shivers

#5: Isolated Nodes

[:' #6: Noisy Edges

meters




LAPLACIAN OPERATOR

Depth Layer Laplace

9 9 9 9 0 1 0 3

9 8 9 6 1 - 10 | 9

9 9 3 9 0 7 24 | 9

9 9 9 9 0 0 6 0
If the estimated flier height

=2m, greater than 8 will be

flagged




LAPLACIAN OPERATOR

Depth Layer Laplace

9 |19 |9 |9 o [1 |0 |3
9 |8 |9 |6 1 |4 | 10] 9
9 |9 9 0 | 7 .
9 |9 [9 |o9 0o lo T8 1o

(9-3) +(9-3) +(9-3) +(9-3) = 24

24 > (2m threshold x 4)




LAPLACIAN OPERATOR

Depth Layer Laplace

9 9 9 9 0 1 0 3
9 8 E 6 1 - 9
9 9 3 9 0 7 24 | 9
9 9 9 9 0 0 6 0

(9-9) +(9-6) +(9-3) +(9-8) =10

10 > (2m threshold x 4)




LAPLACIAN OPERATOR

Depth Layer Laplace
9 p2—p9 |9 0 0 |3
7 9 | 6 1 10 | 9
9 [9 [3 |9 0 [7 |24|09
9 |9 |9 |9 0o lo le |o

(8-9) +(8-9) +(8-9) +(8-9) = 4

4 < (2x4)




LAPLACIAN OPERATOR




GAUSSIAN CURVATURE

Depth Layer Gaussian Curvature

9 9 9 9 -1 -1 -.09
9 8 0 -4
9 9 -2.5 ‘ 0
9 9 0 -36




GAUSSIAN CURVATURE




ADJACENT CELLS

Depth Layer Adjacent Cells(3m)

9 9 9 9 0 0 2 33
9 (| 8 P__l 6 0 13 25 T

o (e={[1x( |9 o o |1 |4
9 9 ;.;9__= 0 2 2 33

Flier height = 3m




ADJACENT CELLS

Depth Layer Adjacent Cells(3m)

9 9 9 | 9 0 0 2 33
9 8 || 9 6 0 13 25 1
9 9 3_—# 9 0 0 T 4
9 9 9 9 0 2 2 33

Flier height = 3m




ADJACENT CELLS




ADJACENT CELLS




EDGE SLIVERS




ISOLATED NODES




NOISY EDGES




FILTERS

9 Total Fliers



FLIER HEIGHTS

FLIER FINDER VS ANOMALY DETECTOR






DETERMINING FLIER HEIGHT: FLIER FINDER

Depth Interval | Base height
if < 20 1.0
if <40 2.0
if < 80 4.0
if < 160 6.0
if >= 160 8.0

Base heights are increased
dueto:

* Depth variability (NMAD)

* Roughness (Gaussian
Curvature)






DETERMINING FLIER HEIGHT: ANOMALY DETECTOR

* Local proxies!
* Base height starts as a percentage of median depth

* Flier height increases with a percentage of depth
depending on the localized depth variability and
roughness.



Proxies

Ideﬁ\ified

Fliers',

Flier
Heights



HOLIDAY FINDER

ALGORITHMS AND HOW TO USE



HOLIDAY FINDER

SSSSSS
||||||||

AR AL IS A

nnnnnnn

1% | -




HOLIDAY FINDER

All Holes Object Full
Detection™: Coverage™:
>3 collinear >3x3 nodes

nodes

* From the 2019 HSSD






11m x 23m
~ y | Depths: 3-10m

2m x 11m
Depths: 20-22m




GRID QA



GRID QA

Grid QA& vE

Settings Execution

Force TVU QC calculation [E]

®

Object detection Full coverage

Grid QA 5 H(i;:|

Hishograms

depth: [E] density: @ TVU QC: @ % resolution: @

Bt depth vs,

density: E] TV QC: E]



Object Detection Complete Coverage

Option A: 100% bathymetric bottom
coverage with multibeam sonars with object
detection multibeam developments of
contacts and features*

Option B: 200% side scan sonar coverage
with concurrent multibeam bathymetry
collection with object detection
development of contacts and features.
Bathymetric splits, where appropriate, are
required.

Option A: 100% bathymetric bottom
coverage with multibeam sonars with
complete coverage multibeam developments
of contacts and features*

Option B: 100% side scan sonar coverage
with concurrent multibeam bathymetry
collection with complete coverage
requirements of contacts and features.
Bathymetric splits, where appropriate, are
required. Note that all 100% side scan sonar
is insufficient to disprove a feature.



OBJECT DETECTION VS. COMPLETE COVERAGE

Single Resolution Surfaces

Single Resolution Surfaces

Depth Range (m)

Resolution (m)

Depth Range (m)

Resolution (m)

|

0-20

18-40 2

36-80 4

72-160 8

144-320 16

0-20 0.5
18-40 1
36-80 4
72-160 8
144-320 16

Variable Resolution Surfaces

Variable Resolution Surfaces

Depth Range (m)

Resolution (m)

Depth Range (m)

Resolution (m)

l

0-20 0.5
20-40 1
40-80 4
80-160 8

16

160-320

0-20

20-40 2
40-80 -
50-160 3
160-320 16




Data Density
Grid source: H13015 MB_VR_MLLW final

89% pass (296,571 of 333,062 nodes), min=1.0, mode=12, max=490.0
Percentiles: 2.5%=2, Q1=8, median=14, Q3=21, 97.5%=44

Specification:

At least 95% of all
nodes on the
surface shall be
populated, with
at least 5
soundings.

»
[an]
2

3.0% o

2.0% A

1.0% o

0.0% -

Percentage of nodes in each sounding density group

1 1
10 20 30 40
Soundings per node



Percentage of nodes in each uncertainty group

N
2
S

2.0% -

1.5% o

1.0% o

o
2
&~

o
<
S~

Uncertainty Standards

Grid source: H13015 MB VR _MLLW final
97% pass (322,298 of 333,062 nodes), min=0.07, mode=0.33, max=6.29
Percentiles: 2.5%=0.14, Q1=0.28, median=0.39, Q3=0.53, 97.5%=1.07

0.2 0.4 0.6 0.8 1.0 1.2
Node uncertainty as a fraction of allowable IHO TVU (computed)

Specification:

At least 95% of
geographically
distributed grid nodes
shall meet TVU
specification.

Uncertainty
VA2 + (B * Depth)?

TVU QC =

where depths less than 100m: A =
0.5, B=0.013 (IHO Order 1)
depths greater than 100m:
A=1.0,B=0.023 (IHO Order 2)



Percentage of nodes in each resolution group

0%

~
]
&~

[oa)
3
o~

50% S

40% -

30% S

20% -

H
?
S

99.5+% pass (332,410 of 333,066 nodes), min=0.10, mode=0.5, max=2.00
Percentiles: 2.5%=0.1, Q1=0.3, median=0.5, Q3=0.5, 97.5%=0.5

Full Coverage
Grid source: H13015 MB_VR_MLLW final

1
0.2

1 1
0.4 0.6 0.8
Node resolution as a fraction of allowable

1
10

Specification:

For variable
resolution surfaces,
95% of all surface
nodes shall have a
resolution equal to
or smaller than the
coarsest allowable
resolution for the
node depth.
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0.4%

0.3%

0.2%

0.1%

Percentage of nodes in each depth group

0.0%

Depth Distribution

Grid source: H13015 MB VR _MLLW final
Total nodes: 333,066, min=4.95, mode=15.9, max=61.37

Percentiles: 2.5%=9.5, Q1=15.7, median=22.7, Q3=34.1, 97.5%=47.7

Depth

60




Node Depth vs. Sounding Density
Grid source: H13015 MB_VR_MLLW final, total nodes: 333,062

ik e "_1',:-.:5':53: rass -#‘++++
10 )
: - 'r' I-. | . +l- +
20 N
30 i3
-. ™ it g +
B o | | .:il -".-.__Ii + ey :-:. .
40 il L T T
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50 il T R S
+ 3 g Py et
I T LR T
+ i T )
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1

Depth

60

R
+T :

10

Soundings per node



Node Depth vs. TVU QC
Grid source: H13015 MB VR _MLLW final, total nodes: 333,062
Full TVU QC range

1 2 3 4 5 6
Node uncertainty as a fraction of allowable IHO TVU (computed)



SCAN DESIGNATED

ALGORITHMS AND HOW TO USE



SCAN DESIGNATED

From the 2019 HSSD:
* All submerged features must have designated soundings.

* Distance between two designated soundings must be greater
than 2mm at survey scale.

* Top of natural topography must be greater than 1m proud off
the seafloor, and

* The difference between gridded surface and potential
designated sounding is greater than the allowable TVU at that
depth.



10m

SCAN DESIGNATED

" 1.1m
" 0.7m
‘.l.o"'..:‘ - 0_2m - L > 4 . )
Shall Not Designate Shall Not Designate May Designate

Fails 2.a. 2.b

Fails 2.a

1+ 0.3m

0.8m

Shall Not Designate

Fails 2.b

i

-0.6m

0.5m

Ll

May Designate



SCAN DESIGNATED




FEATURE SCAN

ALGORITHMS AND HOW TO USE



WHAT ARE FEATURES?

A feature can be any anthropogenic or natural object that may merit

individual cartographic representation (e.g., rocks, wrecks, obstructions,
bottom types).

The minimum size of a feature that is required to be found and represented
in the submitted surface is different for water depths in object detection
(i.e., features > 1 mx 1 mx 1m)and complete coverage (i.e., features > 2 m
X 2 m x 1 m) requirements, see Sections 5.2.2.2 and 5.2.2.3, respectively.



CARIS

5-57 ENC Object Catalogue

f_-..'d onJ3.1.2

Browse by Object Acronym

S-57 FILES: A COMMUNICATION DEVICE

Object
Acronyms

(Disclaimer)

OBSTRN
OESPLF
OILBAR
OSPARE

PILBOP
PILPNT
PIPARE
PIPOHD
PIPSOL
PONTON
PRCARE
PRDARE
PYLONS

Object Class: Obstruction

Acronym: OBSTRN (P.L,A)

Code: 86

Set Attribute A: CATOBS; CONDTN;

EXPSOU; HEIGHT; NATCON; NATQUA

NATSUR; NOBJNM; OBJNAM;

»

PRODCT; QUASOU; SOUACC; STATUS;

TECSOU; *VALSOU; VERACC;

VERDAT; VERLEN; *WATLEV;

Set Aftribute B: INFORM; NINFOM;

NTXTDS; SCAMAX; SCAMIN; TXTDSC;

Set Attribute C: RECDAT; RECIND;
SORDAT; SORIND;

Definition:

In marine navigation, anything that hinders or

Acronym Name Description IS08221 ID Type

acgsts | Acquisition status Status of acquisition 2007 (E)numeration

asgnmt | Assignment status Indicates whether a fea- 2001 (E)numeration
ture is (un)assigned

cnthgt | Contact height Contact height 2008 (F)oat

dbkyid | Database key ID Unique ID for use in 1041 Free text (S)tring
relational database

descrp | Description Field recommended 2000 (E)numeration
charting action

images |Images List of semicolon-delim- 2003 Free text (S)tring
ited file name(s); do not
include paths)

invreq | Investigation Specific instructions for 2009 Free text (S)tring

Requirements investigation require-

ments

keywrd | Keyword List of semicolon-delim- 2006 Free text (S)tring
ited user keyword(s)

onotes | Office notes Office notes 2004 Free text (S)tring

prmsec | Primary / secondary | Indicates whether a 2002 (E)numeration

correlation status feature is the primary

contact or a secondary
view

prkyid | Primary key ID For Secondary feature(s); 2010 Free text (S)tring
the Primary feature
dbkyid

recomd | Recommendations Charting recommenda- 1119 Free text (S)tring
tions

remrks | Remarks Remarks 1118 Free text (S)tring

sftype Special feature type Indicates special features 2005 (E)numeration




ASSIGNMENT OF FEATURES

Field is provided a Composite Source File (CSF) .

CSF is compiled from ENCs, preliminary ENCs, and geographic cells (from
the Remote Sensing Division)—provides the field with the largest scale
and most up-to-date shoreline data.

CSFs contained assigned features which are indicated in NOAA extended
attribute “asgnmt”. Project managers will fill out “invreq” to provide more
information on how to address an assigned feature.

All features off shore of the Navigational Limit Line (NALL) whill be
assigned.

The Project Manager may deem items inshore of the NALL navigationally
significant and will individually assign those items as well.



ATTRIBUTION OF FEATURES

Attribute Description
descrp Description | Portrays the field charting action. e e Provides additional information about features that is not cap-
New New features or new position tured elsewhere in the digital data (e.g., $-57 attribution)
Update | Modification to attribution, geometry, and/or feature object class. Note:

Exception: change of geometry for line and area features

Delete | Disprovals or erroneous features

a remark for informational purposes as necessary

Retain | Addressed items that are represented properly on the chart. Included

» See Section 7.3.1 for descip/remrks of assigned features located between the surveyed NALL and 0.8 mm

bujfer:
* Do NOT include exact geographic positions (Latitude and Longitude), least depths, etc.

Not Assigned’ items in the CSF which were not addressed. Include re-
Addressed | mark describing why the feature was not addressed

Charting Recommendations — As needed, include information
to ensure proper charting of a feature.

recomd Recommendations

Attribute

Description

All Feature Objects

All surveyed objects will have the following attributes populated.

SORIND Source Indication

‘ Information about the source of the object

Country Code - US

US Authority code - US for OSC
Source - graph

ID code - registry number

E.g., USUS graph,HI12345

Note:
*  Only required for new features and charted fearure disprovals.
* Do NOT include exact geographic positions (Lat.- Long.), least depths, etc.

Object Attribute

Acronym | Description

Features: For all sounding-based features, see instructions for populating

TECS0U and QUASOU attributes under DEPTHS, above

The last day of survey acquisition formatted
as YYYYMMDD

SORDAT Source Date

Instances which require altering SORDAT and SORIND:

New feature

Modification to the geographic position of a feature

Modification to the geometry (shape) of a feature

Modification to the geographic primitive of a feature (e.g., point becomes line)
Modification to a feature’s S-57 object class

Modification or addition to a feature’s attribution

CATWRK (Category of wreck)
WATLEV {Water level effect)
WRECKS (wreck) VALSOU (Value of sounding)
TECSOU {Technique of sounding measurement)
QUASOU (Quality of sounding measurement)

Naore:

Reference Appendix E for WATLET amribution.

Note:

There shall not be any spaces after comma separated values in SORIND




Festure scan 9

Paramesters

FEATURE SCAN

Execution
2019

Office Field 2017 2020 test
Great Lakes
(//_I
2 .
Pacific Coast Atlantic Coast
E] Select the path to the images folder
E] MHW [m]: &0

(W) sormp:

US, S, graph, H12345

(W) sorpaT:

20150401

Fezture scan w9 | | ®|




Demo

FEATURE SCAN

Survey Feature Scan v9 - Tests against HSSD 2019

1. Redundant features
OK

2. New or Updated features (excluding carto notes) missing mandatory attribute SORIND
found missing UWTROC at (-64.9523656, 18.3909002)
found missing UWTROC at (-64.9539763, 18.3906978)
found missing WRECKS at (-64.9521581, 18.3897607)
found missing WRECKS at (-64.9539637, 18.3895828)
found missing OBSTRN at (-84.9520032, 18.3883551)
found missing OBSTRN at (-64.9490879, 18.3887833)
found missing OBSTRN at (-64.9506155, 18.3886083)

3. New or Updated features (excluding carto notes) with invalid SORIND
found UWTROC at (-64.9508649, 18.3909953) with invalid SORIND

found WRECKS at (-64.9503793, 18.3898586) with invalid SORIND

found LNDELV at (-64.9533848, 18.3826326) with invalid SORIND

4. New or Updated features (excluding carto notes) missing mandatory attribute SORDAT
found missing UWTROC at (-64.9523656, 18.3909002)
found missing UWTROC at (-64.9539763, 18.3906978)
found missing WRECKS at (-64.9521581, 18.3897607)
found missing WRECKS at (-64.9539637, 18.3895828)
found missing OBSTRN at (-84.9520032, 18.3883551)
found missing OBSTRN at (-64.9490879, 18.3887833)
found missing OBSTRN at (-64.9506155, 18.3886083)




VALSOU CHECK

ALGORITHMS AND HOW TO USE



VALSOU CHECK

VALSOU check w7

Parameters Execution

2016 2018+ Full coverage Object detection
VALSOU check w7

®]

Deconflict across grids D Incluge TECSOU=laser @



VALSOU CHECK

Add part about specification here



SBDARE EXPORT

ALGORITHMS AND HOW TO USE



SBDARE EXPORT

* Created to satisfy requirements outlined in Appendix G:
Bottom Samples and Coastal and Marine Ecological
Classification Standard (CMECS) Translation for Submittal to
National Center for Environmental Informatio (NCEI) in HTD
2018-4: Bottom Sample Drop Camera Imagery

* Script exports ASCII file, shapefile, and 4 bottom type
images populated with EXIF metadata (if available).



Sediment Size Classification COLOUR
— 1D Meaning |
Type Term Grain Size
2 black
Clay < 0.002 3 red
Silt 0.002-0.0625 4 green
fine 0.0625-0.25 5 blue
Sand medium 0.25 -0.5 6 yellow
coarse 0.5-2.0 7 grey
Gravel 2.0-4.0 8 brown
9 amber
Pebbles 4.0-64.0 10 -
violet
Cobble 64.0-256.0 11 Orange
Boulder > 256.0 12 Magenta
Stone 4.0-256.0+ 13 | Pink
ID | Meaning | NATSUR Description
1 mud Soft, wet earth.
2 Farticles of less than 0002 mm; stiff, sticky earth that
clay becomes hard when baked.
3 <ilt Farticles of 0 002-0.0525mm; when drned on hand will rub
off easily.
4 cand Particles of 0 0625-2.0mm; tiny grains of crushed or worn
rock.
A general term for rock fragments ranging in size from
5 stone pebbles and gravel to boulders or a large rock mass.
b gravel Particles of 2.0-4 Omm; small stones with coarse sand.
Farticles of 4 0-B4 Omm; small stones made smooth and
7 pebbles round by being rolled inwater,
Particles of 64 .0-256 . 0mm; stones worn round and smooth
8 cobbles by water and used for paving.
Any formation of natural origin that constitutes an integral
part of the lthosphere. The natural occurring material that
9 rock forms firm,_hard, and solid masses. _
The fluid or semifluid matter flowing from a volcano. The
11 lava substance that results from the cooling of the molien rock.
14 coral Hard calcareous skeletons of many fribes of marine polyps.
17 shells Exoskeletons of variou s water dwelling animals.
18 boulder A rounded rock with diameter of 256mm (25.bom) or larger.

ID Meaning NATQUA Description
Falls within the smallest size continuum for a particular
1 fine NATSUR term.
2 Falls within the moderate size continuum for a particular
medium NATSUR term
3 Falls within the largest size continuum for a particular
coarse NATSUR term.
4 broken Fractured or in pieces.
2 sticky Having an adhesive or glue like property.
6 soft Not hard or firm.
7 stiff Mot pliant; thick, resistant to flow.
8 voleanic Composed of or containing material ejected from a volcano.
9 calcareous | Composed of or containing calcium or calcium carbonate.
Firm; usually refers to an area of the sea floor not covered
10 hard by unconsclidated sediment.
NATQUA 1 2 3 4 5 B 7 8 g 10
NATSLR Fine Medium | Coarse | Broken Sticky Soft Stiff oleanic | Calcareous Hard
1
m X X X X X X
P
“ X X X X
| 3
m X X X X
| 4
m X X K x X X x
| 5 |
| stane.] X *
.
| Gravel | * .
7
| Pebbles | X X
e
| Cobbles | * *
g
| Rock | * *
11
| Lava | X
T
| coral | x
L 47 |
| shells | X .
=T
| Boulder| * X




COASTAL AND MARINE ECOLOGICAL CLASSIFICATION
STANDARD (CMECS)

8 8 Volcanic Cobbles Volcaniclastic Cobble §1.2.1.1.2(5D13)
8 9 Calcareous Cobbles Carbonate Cobble §1.2.1.1.2(SD01)
7 8 Volcanic Pebbles Volcaniclastic Pebble §1.2.1.1.3(5D13)
7 9 Calcareous Pebbles Carbonate Pebble §1.2.1.1.3(5D01)
6 8 Volcanic Gravel Volcaniclastic Granule §1.2.1.1.4{5013)
6 9 Calcareous Gravel Carbonate Granule §1.2.1.1.4{5D01)
5 8 Volcanic Stone Volcaniclastic Gravel §1.2.1.1(5D13)
5 9 Calcareous Stone Carbonate Gravel $1.2.1.1{5D01)
3 5 Sticky Silt Silt 51.2.2.5.1

3 6 Soft Silt Soft Silt §1.2.2.5.1{103)
3 7 Stiff Silt Silt 51.2.2.5.1

3 10 Hard Silt Hard Silt §1.2.2.5.1{101)
2 5 Sticky Clay Clay §1.2.2.5.3

2 Soft Clay Soft Clay 51.2.2.5.3(103)
2 7 Stiff Clay Clay §1.2.2.5.3

2 10 Hard Clay Hard Clay §1.2.2.5.3{101)
1 5 Sticky Mud Mud §1.2.2.5

1 6 Soft Mud Soft Mud 51.2.2.5(103)

1 7 stiff Mud Mud 51.2.2.5

1 8 Volcanic Mud Volcaniclastic Mud §1.2.2.5(5D13)
1 9 Calcareous Mud Carbonate Mud §1.2.2.5(5D01)
1 10 Hard Mud Hard Mud 51.2.2.5{101)

1 0 Mud Mud 51.2.2.5

2 0 Clay Clay §1.2.2.5.3

3 0 Silt Silt 51.2.2.5.1

4 0 Sand Sand 51.2.2.2

5 0 Stone Gravel 51.2.1.1

6 0 Gravel Granule 51.2.1.1.4

7 0 Pebbles Pehble 51.2.1.1.3

8 0 Cobbles Cobble 51.2.1.1.2

] 0 Rock Rock 51.1

11 0 Lava Rock 51.1

14 0 Coral Coral §2.2

17 0 Shells Shell 52.5

18 0 Boulder Boulder §1.2.1.1.1

4 1 Fine Sand Fine Sand §1.2.2.24

4 2 Medium Sand Medium Sand §1.2.2.2.3

4 3 Coarse 5and Coarse 5and §1.2.2.2.2

4 6 Soft Sand Soft Sand §1.2.2.2{103)
4 8 Volcanic Sand Volcaniclastic Sand §1.2.2.2(5D13)
4 9 Calcareous Sand Carbonate Sand §1.2.2.2(5D01)
4 10 Hard Sand Hard Sand §1.2.2.2{101)
14 4 Broken Coral Coral Hash §2.2.3

17 4 Broken Shells Shell Hash §2.5.3

17 9 Calcareous Shells Carbonate Shells §2.5(5D01)

18 8 Volcanic Boulder Volcaniclastic Boulder §1.2.1.1.1j5D13)
18 9 Calcareous Boulder Carbonate Boulder 51.2,1.1.1{SD01)
11 8 Volcanic Lava Volcaniclastic Rock 51.1(5013)

9 8 Volcanic Rock Volcaniclastic Rock §1.1{5D13)

9 9 Calcareous Rock Carbonate Rock 51.1(5D01)




SBDARE EXPORT

QC Toolsv.3.0.2
20
s
Rl 4

r{/‘
\;D
HTD 2013-3 HTD 2018-4

EATSENLC ISV A IESh 3




SBDARE EXPORT

* Filters the final feature file selection down to SBDARE features,
and then only points.

* Creates an ASCII file that is semi-colon separated that collects
the attribution for Latitude, Longitude, Observed time, Colour,
NATQUA, Remarks, Source date, Source Indication, and images
from the final feature file and two CMECS Co-Occurring
Element Names and Codes which are defined in the HTD.

* Shapefile is created with all the same attribution but has four
individual fields for images.



@ Untitled - ArcMap
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SUBMISSIONS CHECKS

ALGORITHMS AND HOW TO USE



@ OcC Tools v.3.0.2

* [A]e

EE-0-F ders

SUBMISSIONS CHECKS
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Appendix I: Data Directory Structure
+ OPR-K###-XX-#8

+  HXXXXX
* Raw
+  Features
+« MBES
+ Positioning
+ SBES
+ 555
+« SVP
+ WC
*  Processed
+  GNSS_Data
+ SBET
+  Multimedia
+ Reports
+  Project
+ DAPR
+ Report
+  Appendices
+« HVCR
+ Digital_A-Vertical Control_Report
+ Digital_B-Horizontal_Control_Data
+  ATON_Data
+ Base_Station_Data
+  Project_Correspondence
*  Survey
+ Descriptive_Report
+  Appendices
+ I Water_Levels
+ [II_Supplemental_Survey_Records_Correspondence
* Report
+ Public_Relations_Constituent_Products
+  Separates
» [ _Acquisition_Processing_Logs
+ Detached_Positions
+ I Digital_Data
+ Crossline_Comparisons
+  Sound _Speed_Data_Summary
+  5-57 Files

+ Final_Feature_File

v Side_Scan_Sonar_Contacts
+  Sonar_Data ™

v HXXXXX_GSF =~ “*NOAA ONLY

«  HXXXXX_MEB . - .

+  HXXXXX_SB CARIS users:
L]

HXXKKX SSS Processed/Sonar_Data/HDCS Data/HXXXXX MB
HXOOO00 WC Processed/Sonar_Data/HDCS_Data/HXXXXX_SB

v Ve55e|cu_|-|ﬁg Processed/Sonar_Data/HDCS_Data/HXXXXX_SSS

«  Surfaces_Mosaics Processed/Sonar_Data/HDCS_Data/HXXXXX WC
+  SVP Processed/Sonar_Data/HDCS_Data/VesselConfig

+  Water_Levels



CHART REVIEW



CHART REVIEW

@ OC Tools 2v.2.7.1 — O

= | 2| @

Data inputs [drap-and-drop to add, right dick to drop files]

ms C:/Users/Tyanne.Faulkes/Downloads/F00613 MB 1ém MLLW Combined.bag

BAG grids:
557 H-Call C3: [‘ o T A~ T 1% 4T 1 A T M1 4T 1 1M1 B e TIAETMAIM ML__TT e - _L_ A A i-— 1 A 1n s
557 55: lsﬂ C:/Users/Tvanne.Faulkes/Downloads/H13147_ 3slmml0k_West.000

Data outputs [drap-and-drop the desired output folder]

Formats: (m) (m) (W) shapefile (M) kL Create project folder: (W] Per-tocl sub-folders: (M)

om C:/Users/Tyanne.Faulkes/AppData/Local /HydrOffice/QC2/Chart

Folder: D

S| w2




CHART REVIEW

7N
« ~ BAG Truncate
493

*.-

P i Feature Scan
&
av' " Grid XYz

r 4

Triangle Rule
753 %‘;%

5 S57 Truncate
25



BAG/S-57 TRUNCATE

2 i 270

el e
e,
Y5
Y.,

FEERERTEE S

| ¥

[# Output [} Selection [# Validation [# output [ Selection [# validation




GRID XYZ

Grid XYZ v1

Parameters Execution

Force conversion to geographic WGS84: [E]
Z convention: @ Depth (O Elevation

Truncate after decimal place: C] 1

Grid XYZ vl

@




FEATURE SCAN & TRIANGLE RULE

]7]]6]]6 'b@ @ 3 Zo T 19 13
171216 1616 5 ‘ ;

1797108

4

Use VALSOU feat]
Use DEPCNT featy

Detect deeps:

Sounding Liny

) 20 1919] 9 19 20 20 20

0 20 Y19 29 191819 29 30 18
20 200" 191044 1167720 36 "%




STANDALONE TOOLS

RORI, UNCERTAINTY CALCULATOR, NOAA CARIS FILES



STANDALONE TOOLS

HydrOffice




STANDALONE TOOLS: UNCERTAINTY CALCULATOR

@ Uncertainty Calculator - O X
Settings

Order 1

7N

‘-\\(_ /.'

Special Order Order 2
TVU: +fa* +(bxdepth)* a 0.25 | , b | 0.0075
HO THU:  #(k+pxdepth) &k 2.0 | ,p 0.0

NOAATHU #(k +p % depth)  k 50 ,p| 0.05

Input
e (2] ()@
Outputs
- NOAA
TVU: .
THU: .
15 : ~
E 104 __
: PR
] e
03 - |
. I I : ! T T T
] 5 0 s 100 135 150 175 00
. HOTHU |
"""""""" NOAA THU
o T
2|
E ..........
0 T T : . | I |
0 b2 0 s 100 135 150 175 ik
Deoth [m1

A € > $Q =¥ B

Demo




STANDALONE ToOoOLS: RORI

: " Always Covers &
Classification Underwatar Awash Uncovers Always Dry
< 0.1 m above 0.1 m above
(VElAel‘?(;lgnor ch:()l‘:i:ubd?ew chart datum to chart datum to >0.1 m SPOR
HEIGHT) ML IW orr[T,lW[-)g‘.)‘ 0.1 m below chart 0.1 m above (e.g, MHW)
R datum MHW
UWTROC UWTROC UWTROC L&]ﬁﬁf‘
S-57 Object OBSTRN OBSTRN OBSTRN OBSTRN**
‘WRECKS WRECKS ‘WRECKS WRECKS™
WATLEV Value 3 5 4 none

*In the Great Lakes, rocks, obstructions, and wrecks are defined in relation to Low Water Datum.
*A rock becomes an islet at 0.1 meters above MHW. LNDARE point or area objects are used to characterize

a Rorl: the rock-or-islet oracle

Seftings

-
I/
b

HSSD 2018 HSSD 2019

/

\
I}

0
A

Always Dry:

Aveash:

Alvezys undery

MHW [m]:

ROCK

Covers & Uncovers:

Great Lakes

2

Pacific Coast  Atlantic Coast

>=-0.1 MHW
==-0.1 MLLW
== +0.1 MLLW

o

Depth  Elevation
< -0.1 MHW
< -0.1 MLLW

= +0.1 MLLW

‘ VALSOU=1,000, WATLEV=Always Undervater(3]

islets. Elevation for islets is encoded using the object LNDELYV, with attribute ELEVAT, and are shown relative to

the SPOR. ALWAYS DRY
**When the depth of an obstruction or wreck is greater than 0.1 meters above MHW, HEIGHT attribution is
required rather than VALSOU. As with ELEVAT, heights are shown relative to MHW datum. In this situation,
WATLEV and VALSOU are left null.
COVERS & UNCOVERS
-2 4
E
= o M.
=
g depth
2 4
nd ALWAYS UNDERWATER
5
T T T T
00 02 04 06 08 10

A€ D> Q=¥ B

Demo




What is your general evaluation of QC Tools?

3(7.89%)
/ / 2(5.26%)

11(28.95%)

\ 22(57.89%)

IJIidnn‘tknnw Average @ Good Bl Very good |




Which tool to improve first?



Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov
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CA TooLS

Performs chart
adequacy tasks by
comparing survey
'() 0 \5 data and current ENCs




CHART COMPARISON
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TIN CREATION

* From several features in the input ENC:
* SOUNDG points.

DEPCNT lines with valid VALDCO attribute.

DRGARE polygons with valid DRVAL1 attribute.

Point features with valid VALSOU attribute.

COALNE and SLCONS lines.

DEPARE polygons (only for ENC cell boundaries).

* Augmented by interpolating the linear features (at 1 cm @
compilation scale).
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FLAT TRIANGLES — POINT-IN-POLYGON TEST
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Input
Current

/

Retrieve ENC

ENC

/ features of interest

Features of Interest

Add nodes along

»
compilation scale

long edges

Shoreline Depth

Manage ENC

depth areas

boundaries

Triangulate
resulting point cloud

Apply
tilted-triangle test

- DtoN/Discrepancy
Thresholds
- Look-for-deeps

Boolean Flag >

.
>

Apply sounding-in-
specific-feature tests

special-case features

Interpolation Factor

i

Y

3

A

Output
Results
Plots

Output
Geospatial
Files




INPUT DATA

A CATools w21,

3

Survey Soundings:

Survey DTMs:

Current EMCs:

Formats:

Folder:

ss7 C:hcode\hyo2\processinghhyol_ca‘\data‘\inputh'test00_55.000

o

7 Cihcode\hyo2\processinghhyod_ca‘\data\input\US5FL24M. 000

output fol

D Shapeﬂle D KML Create project folder: @ Per-tool sub-folders: D

R

o O

fUsers/gmasetti/Applata/Local /Hydr0ffice /CL/ENC

|Use defaultl |Dnen folder




SETTINGS & EXECUTION

A CATools w213

4

GQ)

@ Detect deeps

@ Point-in-Polygon tests

520 m [%w.d.]

Execution

.0
SSvs Chart vi | | @

<20m [meter]
DtoM threshold: 1.0 10
Discrepancy threshold: 0.5 5.0
@ Set Shoreline Depth 0.0
1000

O
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////,/ ) ! .\11
38.225 ENC depths i, R Y
Possible Discrepancies oy %1 | 13
19 / i /
38.220 Possible deeps 118\‘\,_/ 18 {12
38.215
38210 i
— ENC depths -
’ Possible DtoNs :
38.200 : Possible Discrepancies ‘ _ ’ N =
Possible deeps \ M| Lo E|]
38.195 % -2 F
£ =
- 135 ks g
a
o
- 10
-2
- 5
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60.04 -

60.02

60.00 -

59.98 -

59.96

59.94 JEte

(

160

60.020

59.960

59.940

-139.640

ENC depths
Possible DtoNs
Possible Discrepancies

Possible deeps

-139.620

-139.600

-139.580

-139.560

-139.540

-139.520

-139.500

125

100

75

50

25

depth difference [m]

250

200

150

100

50

depth [m]
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SOUNDINGS SELECTION



INPUT DATA

@A cATools w213

4

Survey Soundings:

Survey DTMs:

Current ENCs:

C:\code\hyo2\processinghhyo2_ca‘\data\input\test00_dtm.tiff

ss7 Ci:\Users\gmasettiiGoocgle Drive\CL Tools‘datahJoshua‘\USS5PR&3M.000

I D Shapeﬁle D KML Create project folder: @ Per-tool sub-folders: D

Folder:

o C:/Users/gmasetti/AppData/Local /HydrOffice/CA/ENC

|Use defaultl |DDen folder




SETTINGS & EXECUTION

@A cATools w213

i | @

agorithm: | Point-Additive vi

Depth Logic

@® Shoal Bias (O Deep Bias

Seanch Radies

(O Distance in Meters:

100

@ 1cmat (] Force 1:

10000

Sounding Selection v1|







17.970

17.960

17.950

17.940

17.930

17.920

17.910

17.900

-66.930

-66.920

-66.910

-66.900

-66.890

-66.880

ENC depths

Possible DtoNs
Possible Discrepancies
Untested Features

2 500
30
_ -1 400
2 E =
@
()
]
g L 300
20
b=
o
=
15 o
9 L 200
L 10
L 100
L 5
L LIy

-66.870 66.860

depth [m]



Input / .
Current » Retrieve ENC |¢ - - - -| Shoreline Depth
ENC / features of interest Features of Interest
A4
Add nodes along )
L Interpolation Factor
compilation scale Iong Edges
3
N Manage ENC
depth areas boundaries
vy
o
£
A4 S
; Input
< npu
Triangulate 8 P
resulting point cloud o Survey
&P 3 Grid
v y
Apply P _ Soundings
tilted-triangle test | : selection
- DtoN/Discrepancy g
Thresholds
- Look-for-deeps v v
Boolean Flag >
- Input
Apply sounding-in- P
) Survey
specific-feature tests / .
> Soundings
special-case features
v v
Output Output
Results Geospatial
Plots Files




COMING DEVELOPMENT

@A cATools w213 —

4

Survey Soundings:

C:\code\hyo2\processinghhyo2_ca‘\data\input\test00_dtm.tiff

Survey DTMs:
ss7 Ci:\Users\gmasettiiGoocgle Drive\CL Tools‘datahJoshua‘\USS5PR&3M.000
Current ENCs:
Diats outputs [drap-an o
Formats file D KML Create project folder: @ Per-tool sub-folders: D
ore C:/Users/gmase |/ Local /HydrOffice /CA/ENC
Folder:

|Use defaultl |DDen folder




MORE INFO? READ THE MANUAL!

& 2. User manual — HydrOffice C24 X +

&« & 8@ https://www.hydroffice.org/manuals/catools/user_manual.html g . @

HydrOffice CA Tools 2.1.0 documentation » previous | next | index
m This document describes the HydrOffice CA Tools application (2.1). For the project page, gg here.
rooLs

2. User manual

Previous topic e 2.1. Installation

1. In brief

o 2.1.1. Installation using the Pydro distribution

e 2.2, ENC Adequacy
o 2.2.1. Overview
This Page o 2.2.2. Datainputs
Show Source o 2.2.3. Sounding Selection

m 2231 How To Use?
m 2232 How Does It Work?

Next topic

2.1, Installation

Quick search

o

2.2.4. Chart Comparison
m 2.2.4.1. Survey Soundings vs. Chart
m 2242 Survey DTM vs. Chart

e 23 Info Tab
e 24 Supported Formats
e 2.5 List of references

HydrOffice CA Tools 2.1.0 documentation » previous | next | index




Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov
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BAG

The Bathymetric
Attributed Grid format




ORIGIN

@ National Ocean Service ~ Q
v N Ucmnes W Koo s Afmascdreon
U Orirnt ot Commres
HOME EDUCATION

* S.M. Smith, “The Navigation Surface: A Multipurpose Bathymetric
Database”, MS thesis, University of New Hampshire, 2003.


http://www.opennavsurf.org/papers/smith_thesis_navigation_surface.pdf

HISTORY

* 2004 - First workshop.
* Initial specifications for the BAG format.

From Science to Solutions™



http://www.opennavsurf.org/papers/ons_require.pdf

HISTORY

* 2005 — US Hydro Conference:

2005-03-30

The Open Navigation Surface Project

R. T. Brennan'2, S. Byrne?, B. Calder?,
J. D. Case??, D. Fabre*, B. Gallagher’,
R. W. Ladner?, B. Lamey®, F. Moggert®, M. Paton’

{... and a cast of thousands! ...}

[1] National Ocean Service, National Oceanographic & Atmospheric Administration, Silver Spring MD,
USA [2] Center for Coastal and Ocean Mapping and MOAAMUMNH Joint Hydrographic Center,
University of Mew Hampshire, Durham NH, USA [3] Science Applications Intemational Corporation,
Marine Science and Technology Division, Mewport BRI, USA [4] Maval Oceanographic Office, Stennis
Space Center MS, USA [5] CARIS Ltd_, Mew Brunswick, Canada [6] Seven Cs AG & Co., Hamburg,
Gemmany [7] V53D Lid., Mew Brunswick, Canada

Open Navigation Surface Working Group


http://www.opennavsurf.org/presentations/ons_ushydro05.ppt

HISTORY

* 2006-04-07 — v.1.0.1: First release.
* 2009 - v.1.1: Expanded XML metadata and optional datasets.

* 2009 - v.1.2: Nominal Depth as depth correction type
(NAVOCEANO).

®* 2011 — v.1.4: Added compression.

* 2012 — v.1.5: New XML Schema to follow current ISO standards.
* 2013 - v.1.5.1: Added node and elevation solution groups (SAIC).
®*2016-07-05 — v.1.6: Added support for variable resolution grids.



PRESENT

. The Open Navigation Surface Pre X —+

& - C @ Notsecure | www.opennavsurf.org/background.htm|

LINKS

BACKGROUND

WHITEPAPERS

PRESENTATIONS

MEETINGS

CONTACTS

DOWNLOAD

EXAMPLES

5 .o Jamaica§
o ‘Al Msland

AP E

BACKGROUND

The Open Navigation Surface (ONS) project came about because of the growing popularity of gridded bathymetry products in the
hydrographic product pipeline. Adoption of gridded bathymetry allows for new methods of data reduction, archive, databasing and
product creation which can be significantly more powerful than traditional methods. However, there was no extant format for
transfering the required information about the bathymetry and its associated uncertainty and other features (e.g.. hydrographic
operator modifications for safety of navigation, meta-data) between different processing packages. The ONS project is a way to fill
this gap; the object of the project starting was to define a file format that has the appropriate components to transfer all of the
information inherent in a processed bathymetric object, and to develop a source code base to implement this format.

Starting with the establishment of e-mail lists hosted at the Center for Coastal and Ocean Mapping at the University of New
Hampshire, a Call for Participation was issued and a meeting was held at CCOM/JHC on 21-23 January 2004 (DOWNLOAD [65k]). The
meeting, which had participants from NOAA, NAVO, IVS, CARIS, SAIC, SevenCs, and CCOM/JHC defined the requirements and
structure for the ONS format, known as the Bathymetric Attributed Grid (BAG), and partitioned the work for the members of the group
in order to build a working example of how to read and write the file, with associated source-code that could be made freely available
to all interested parties.

A second meeting was held again at CCOM/JHC on 18-22 July 2005 (DOWNLOAD [22K]), which resulted in a first build-out of the
library source and in subsequent work, the first BAG file being created. This BAG file was demonstrated at Shallow Survey 2005 in
CARIS HIPS, IVS Fledermaus, and SAIC SABER using the alpha library.

A third (teleconference) meeting was hosted by SAIC teleconferences on 2006-01-17 (DOWNLOAD [32k]), which resulted in final
partitioning for a candidate and full release.

The work continues...

USERS

The following organizations (among many others) use the ONSWG library:
o ,

N
: ey
» leidos<SF s

$

MAIN WHITEPAPERS FRESENTATIONS MEETINGS CONTACTS DOWNLOAD




PRESENT

GitHub - OpenNavigationSurfac: X +

< &

O Why GitHub?

& GitHub, Inc. [US] | https://github.com/OpenNavigationSurface/BAG

Sign up |

Enterprise  Explore Marketplace Pricing Sign in

[J OpenNavigationSurface / BAG ©Watch | 5 | sStar | 2 | ¥Fork 3
<» Code Issues 13 Pull requests 0 Projects 1 Security Insights
The Bathymetric Attributed Grid library
{D 427 commits ¥ 2 branches T 21 releases A2 6 contributors
|
Branch: master Find File Clone or download ~

Ei GlenRice-NOAA Merge pull request #12 from giumas/ci-windows

i api

i configdata
i docs

B examples

i extlibs

[E) .gitignare

[E travisyml

[E) CHANGES.txt
[E] ChMakelists.txt
El appveyoryml

[E readmerst

readme.rst

added Cl for Windows using AppVeyor

Initial com or updated build system.

Added FSD for 1.6.3, with updates to the "extension layers” section t..
removed BAG Viewer code (that will become a stand-alone repo)
Merge remote-tracking branch ‘remotes/ccomjhe/openns/master'
fix to ignore any folder named hdf5* in extlibs

added CI for Windows using AppVeyor

Documentation updates for 1.6.2

bumped version to 1.6.3

added CI for Windows using AppVeyor

added CI for Windows using AppVeyor

© b e

Latest commit biesseb & days ago
21 days ago
7 years ago
last year

4 months ago
3 years ago

2 years ago
21 days ago
2 years ago
last year

21 days ago

21 days ago

* Current Release: 1.6.4 (May 5, 2018)




FORMAT SPECIFICATION DOCUMENT

Format Specification Document

Description of Bathymetric Attributed Grid Object (BAG)
Version 1.6

Document Version
RELEASE 163

by
Open Navigation Surface Working Group
(ONSWG)




SINGLE-RESOLUTION BAG




VARIABLE-RESOLUTION BAG

(SR) Tracking List

(SR) Elevation

(SR) Uncertainty

(VR) Refinements

(VR) Tracking List



ELEVATION LAYER

* Each value defines elevation at an exactly specified geographic
point.

* The metadata provides the description of the depth correction
type:
* True depth, corrected for sound speed.

Nominal depth at assumed sound speed of 1,500 m/s.

Nominal depth at assumed sound speed of 4,800 ft/s.

Corrected depth using Carter’s tables.

Corrected depth using Matthew’s tables.
Unknown depth correction type of mixture of above types.



UNCERTAINTY LAYER

* Co-aligned with the elevation layer.

* The metadata provides the description of the uncertainty type:

* Unknown

* Raw standard deviation of soundings that contributed to the node.

Standard deviation of soundings captured by a CUBE hypothesis.

NOAA standard product uncertainty V1.0 (a blend of CUBE uncertainty and other
measures).

Estimated standard deviation based on historical/archive data.

Average of all of the contributing sounding TPEs within a node.




METADATA

—| identificationinfo

—| metadataConstraints

2

Maw Spec: There must be one
rmetadataConstraint node
containing LegalTonstraints and

* ISO 19115 (geospatial metadata) and I1SO 19139 (XML encoding).
* Embedded in the BAG file to ensure that cannot be separated.
* Validated using Libxml2.

anather retadatacConstraint
node containing
SecurityConstrainks

—| dataQualityinfo

—| spatialRepresentationinfo

—| referenceSysteminfo
2
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METADATA

Open issues:

* Many of the fields are free-text, and therefore open to
Interpretation.

* The current definition of S-102 has some changes to the
metadata schema that require changes to the BAG file format
to be compliant. However, by the defining document, S-102
should be compatible with BAG (rather than the other way
round).



TRACKING LIST

* Recording the original contents makes the base grid fail-safe.

* 6 column:
* Row and column location of the node (2 uint32_ts).
* Original depth and uncertainty (2 floats).
* Areason code indicating why the modification was made (uint8 t).
* An index number indicating the item in the metadata lineage (uint16_t).

144 | /* some basic tracking list codes */
145 [Fenum bagTrackCode
196 | {

147 bagManualEdit,

143 baghesignatedSndg,
149 bagRecubedSurfaces,
158 bagheleteNode

151 |} ;




HDF5 COMPRESSION

* Two variables control the compression:

* The compression level (0-9).
* The chunk size, the atomic object on which the compression is executed.

* Variability between nearby nodes is typically low for hydrographic
data sets.

* Default values after testing:
¢ Chunk SiZGZ 1OOX100. Fullread Time Create Time

« Compression level: 1 . :+ —t
e -2 :ﬁﬁ@ -



http://www.opennavsurf.org/papers/BagCompressionP.pdf

DIGITAL SIGNATURE (OPTIONAL)

* A section of fixed length at the end of a BAG file.
* Implemented using BeeCrypt library for FIPS DSS 186-2.

BAG File Format
Mets-dats Certification Data Block

- Data Item size |4
= ID Number 4
g Depth Version 1
= SiglD Ref 4
= MNum. Elements 1
E Uncertainty Element 1 Length 1 =
= Element 1 L1 e
= Element 2 Length 1 .
-5 Hydrographer's Element 2 L2 =
g Modifications CRC-32 4 =
m
E Optional
.;: Extensions Zero Padding
=

Certification v

P




ARCHITECTURE BOARD

* The board is composed of members of the ONSWG.
* |t coordinates bug-reports, change requests, and new features.

8. How to Apply for an Extension/Bug Fix

Thiz FED i= intendad to be a living documens, evolving s the reguirements for the EAG format
change. Crrer time, it is eppected that extensiens to the HDF groups in the BAG will be required, and
new elements of other groups might be required  This saction describes how to apply for an extension ar
buz fix

8.1. Nomination Process

Any requesiz for extension shall be considered by the BAG Architectore Review Board (see Saction
@) 2z 2 group. All compmumicaticn shall be by 2-mail only, using the naveurs_dev@czom.unkh. edu
addres:. Orizimators shenld melade details appropriate to their requast a3 described below, 2nd be ready
o amsTver any subssquent questions that might be required.

A 'receipt notice’ 2-mail shall be retumed to the onzmator memediately, and a reply to the request
chall e retamed a: quickly as possible. The decision making process shall be as defmed in Saction § .

8.2. Request for an Extension HDF Group

Faquests for an additional HOF eroup to ke added to the bass smucturs of the BAG muost bs
accompanied by 2 fall dzecription of the dat struchrs to be encodsd. The request st be accompanisd
by 2 supporting docwment, e.2., 2n academic paper, user mamuzl with apgropriate detils or 2 URL and by
]nefuan:ecn-d.emrennﬂmeﬂl.edamﬁmmﬂ If the location of the section within the BAG strocre iz
important, a recommendation for location may also be submitted.

The submiz=zion format may be plain text, Adobe FOF, or Microsof Word. Other formats may be
supported; please check with the BAG-ARE bafore sendinz however.

Eince the FED and the BAG format are open source, if iz very miportant that e submission muost bs
2ile to be published.  Thiz mcludes the source code submitied in support of the request. By :ending the
request to the group, the submitter explicitly agrees that

=  They are the owner of any intellectoal property associated with the information in the request,
and'or hanve the appropriate authority to ransfer the 2ssociated mbelleciual property.

#  The information in the request i= not covered by any restrictions (g.g., SeCuriny constraints,
commencial secrets) that would prevent it fram being used in the Open Wavization Surface
project.

#  There are ne limitations on the publication, dizsengration or other Tansmizsion of the data
strachars

® Any source code provided may be wsed, adapeed, or otherwise transfommed for use in the source
code baze of the Open Mavigarion Surface project, mchudivs re-dismribation of the code through
2y means in which the source code is geperally made availzhle




LICENSE

The Open Navigation Surface is free software.

There are no restrictions on use or adaptation of the source code,
although we would prefer if you contributed modifications,
extensions and bug-fixes back to the project rather than releasing a
(potentially incompatible) version of your own.

The software comes with no warranty, express or implied, as to
fitness for any purpose. That is, the code is provided for your
convenience, and you agree by downloading the code distribution
that the Open Navigation Surface Working Group and its members are
not responsible for any loss or damage, of whatever kind, that may be
caused to you by the use of this software, or by you because of your
use of this software.



TOOLS

* BAG Viewer, basic Qt OpenGL viewer.
* BAG Explorer, a plugin of HDF Compass.
* Any HDF5-aware tool (e.g., HDF Compass, HDF View).



FUTURE

Enumerated Value

Description

Unknowmn

"Unknown" - The uncertainty layer 1s an unknown type

"Faw Standard Deviation" - Raw standard deviation of
soundings that contributed to the node

"CUBE Standard Deviation " - Standard deviation of soundings
captured by a CUBE hypothesis (1.e.. CUBE’s standard output
of uncertaimnty)

Raw Std Dev
CUBE_Std_Dev
Product Uncert

"Product Uncertamnty” - NOAA standard product uncertainty
V1.0 (a blend of CUBE uncertainty and other measures).

Historical 5td Dev

"Historical Standard Deviation " — Estimated standard deviation
bazed on historical/archive data.

Table 1: TABLE OF UNCERTADRITY TYPES

* Fix issue with Product Uncertainty Description:

* CARIS standard uncertainty. Larger of CUBE’s uncertainty output and the
standard deviation of all soundings in a bin around the node, reported at
95% Cl assuming Gaussian statistics.

* Leidos standard uncertainty. Larger of CUBE’s uncertainty output and the
average vertical uncertainty of all of the soundings that make up the
primary hypothesis in CUBE, reported at 95% Cl assuming Gaussian statistics.

* Generalized standard uncertainty. Uncertainty derived from
geostatistical estimation or other methods, described with a statement in

the metadata.



FUTURE

* Fix issue with geo-referencing:

* WKT geo-referencing convention:
* EPSG 9606 (adopted solution).
* EPSG 9607.
* Conflicting metadata information:
* South-west and northeast bounding corners.
* Sample spacing.
 Number of rows/columns.



<gmd:numberOfDimensions= ~
<gmd:axisDimensionProperties:>
<gmd:MD_Dimension=
<gmd:dimensionMName:
<gmd:dimensionSize=
<gco:Integer=10</gco:Integer=
</gmd:dimensionSize>
<gmd:resolution=
<gco-Measure uom="Metres">110</gco:Measure=
</gmd:resolution=
</gmd:MD_Dimension=
</gmd:axisDimensionProperties:>
<gmd:axisDimensionProperties:=
<gmd:MD_Dimension>
<gmd:dimensionMame:
<gmd:dimension 34k
<gcointeger=11</gco:Integer=
</gmd:dimensionSize>
<gmd:resolution=
<gco:Measure vom="Metres"=110</gco:Measure=
</gmd:resolution=
</gmd:MD_Dimension=
</gmd:axisDimensionProperties:
<gmd-cellGeometry=
<gmd:transformationParameterAvailability=
<gmd:checkPointAvailability=
<gmd:cornerPoints=
=<gml:Point gmlid="id1">
<gml-coordinates decimal="" cs="" t==""=629420.000000000000,1081410.000000000000 630630.000000000000,1082510.000000000000=/gml-coordinates=
</gml-Point=
</gmd:cormerPoints>
=gmd:pointinPixel=
<gmd:MD_PixelOrientationCode>center</gmd:MD_PixelOrientationCode>
</gmd:pointinPixel= v




IHO S-102
BATHYMETRIC SURFACE PRODUCT SPECIFICATION



Table 5 - Code defining how uncertainty was determined

Value Definition
Unknown "Unknown" - The uncertainty layer is an unknown type
Raw _Std_Dev "Raw Standard Deviation" - Raw standard deviation of

soundings that contributed to the node.

CUBE_Std_Dev

Dev "CUBE Standard Deviation " - Standard deviation of soundings captured by a
CUBE hypothesis (i.e., CUBE’s standard output of uncertainty)

Product_Uncert

"Product Uncerainty” - NOAA standard product uncertainty
V1.0 (a blend of CUBE uncertainty and other measures).

Historical _Std_Dev

"Historical Standard Deviation " — Estimated standard deviation based on
historical/archive data.




GDAL — CURRENT LIMITATIONS

[ BAG --- Bathymetry Attributed ¢ X +

&« C @& httpsy//www.gdal.org/frmt_bag.html w @ @

BAG --- Bathymetry Attributed Grid

[This driver provides read-only supporrJ and starting with GDAL 2 4 for creation, for bathymetry data in the BAG format. BAG files are
actuallv a specitic product protile i an HDFS file, but a custom driver exists to present the data in a more convenient manner than is
available through the generic HDF5 driver.

BAG files have two or three itnage bands representing Elevation (band 1), Uncertainty (band 2) and Nominal Elevation (band 3) values
for each cell in a raster grid area.

The geotransform and coordinate svstem 1s extracted from the internal XML metadata provided with the dataset However, some
products mayv have unsupported coordinate system formats, 1f using the non-WKT way of encoding the spatial reference system.

The full XML metadata 1s available i the "xml:BAG" metadata domain.

MNodata, minimum and maximum values for each band are also reported.

Variable resolution (VR) grid support

Starting with GDAL 2.4, GDAL can handle BAG files with variable resolution grids. Such datasets are made of a low-resolution grid,
which is the one presented by default by the driver, and for each of those low-resolution cells, a higher resolution grid can be present in
the file. Such higher resolution grids are dubbed "supergrnids” in GDAL.

The driver has different modes of working which can be controlled by the MODE open option:

« MODE=LOW _RES GRID: this is the default mode. The driver will expose the low resolution grid, and indicate in the dataset
metadata if the dataset has supergrids (HAS SUPERGRIDS=TRUE), as well as the minimum and maximum resolution of those
grids.

« MODE=LIST SUPERGRIDS: in thiz mode, the driver will report the various supergrids in the subdataset list. It is possible to

annlv 1 this made additional onen ontions to restrict the search

27



GDAL — WRITE SUPPORT

[ BAG --- Bathymetry Attributed ¢ X +

&« C @& httpsy//www.gdal.org/frmt_bag.html w @ @

BAG --- Bathymetry Attributed Grid

This driver provides read-only support, and[_starti.ng with GDAL 2 4 for creation, for bathymetryv data in the BAG forma‘r]
actually a specific product profile in an HDFS Tile, but a custom driver exisis to present the data il a Mote COMvenient mante
available through the generic HDF5 driver.

BAG files have two or three itnage bands representing Elevation (band 1), Uncertainty (band 2) and Nominal Elevation (band 3) values
for each cell in a raster grid area.

The geotransform and coordinate svstem 1s extracted from the internal XML metadata provided with the dataset However, some
products mayv have unsupported coordinate system formats, 1f using the non-WKT way of encoding the spatial reference system.

The full XML metadata 1s available i the "xml:BAG" metadata domain.

MNodata, minimum and maximum values for each band are also reported.

Variable resolution (VR) grid support

Starting with GDAL 2.4, GDAL can handle BAG files with variable resolution grids. Such datasets are made of a low-resolution grid,
which is the one presented by default by the driver, and for each of those low-resolution cells, a higher resolution grid can be present in
the file. Such higher resolution grids are dubbed "supergrnids” in GDAL.

The driver has different modes of working which can be controlled by the MODE open option:

« MODE=LOW _RES GRID: this is the default mode. The driver will expose the low resolution grid, and indicate in the dataset
metadata if the dataset has supergrids (HAS SUPERGRIDS=TRUE), as well as the minimum and maximum resolution of those
grids.

« MODE=LIST SUPERGRIDS: in thiz mode, the driver will report the various supergrids in the subdataset list. It is possible to

annlv 1 this made additional onen ontions to restrict the search

Spring
2019
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GDAL — VR SUPPORT

[ BAG --- Bathymetry Attributed ¢ X +

&« C @& httpsy//www.gdal.org/frmt_bag.html w @ @

BAG --- Bathymetry Attributed Grid

This driver provides read-only support, and starting with GDAL 2 4 for creation, for bathymetry data in the BAG format. BAG files are
actually a specific product profile in an HDFS file, but a custom driver exists to present the data in a more convenient manner than is
available through the generic HDF5 driver.

BAG files have two or three itnage bands representing Elevation (band 1), Uncertainty (band 2) and Nominal Elevation (band 3) values
for each cell in a raster grid area.

The geotransform and coordinate svstem 1s extracted from the internal XML metadata provided with the dataset However, some
products mayv have unsupported coordinate system formats, 1f using the non-WKT way of encoding the spatial reference system.

The full XML metadata 1s available i the "xml:BAG" metadata domain.

MNodata, minimum and maximum values for each band are also reported.

Variable resolution (VR) grid support

[Sta.ning with GDAL 2 4. GDAL can handle BAG files with variable resolution g@}ﬂuch datasets are made of a low-resolution grid,

which is the one presented by default by the driver, and for each of those low-resolution cells, a higher resolution grid can be present in
the file. Such higher resolution grids are dubbed "supergrnids” in GDAL.

The driver has different modes of working which can be controlled by the MODE open option:

« MODE=LOW _RES GRID: this is the default mode. The driver will expose the low resolution grid, and indicate in the dataset
metadata if the dataset has supergrids (HAS SUPERGRIDS=TRUE), as well as the minimum and maximum resolution of those
grids.

« MODE=LIST SUPERGRIDS: in thiz mode, the driver will report the various supergrids in the subdataset list. It is possible to

annlv 1 this made additional onen ontions to restrict the search

29



GDAL — VR SUPPORT

[ BAG --- Bathymetry Attributed ¢ X +
&« C @& httpsy//www.gdal.org/frmt_bag.html w @ ¢ @

The driver has different modes of working which can be controlled by the MODE open option:

[ « MODE=LOW_RES GRID: this is the default mode. The driver will expose the low resolution grid,]and indicate in the dataset
metadata if the dafaset has supergrids (HAS _SUPERGRIDS=TRUE], as well as the minimum and maximum resolution of those
grids.

[ « MODE=LIST SUPERGRIDS: in this mode, the driver will report the various supergrids in the subdataset list.]t 15 possible to
apply ifl this mode additional Open Options 10 Testrict the search
o SUPERGRIDS INDICES=(v1 x1).(v2.x2). - Tuple or list of tuples, of supergrids described by their v x indices (starting
from 0, v from the south of the grid, x from the west o the grid).

o MINX=value: Minimum georeferenced X value to use as a filter for the supergrids to list.
o MINY=value: Minimum georeferenced Y value to use as a filter for the supergrids to list.
o MAXX=value: Maximum georeferenced X value to use as a filter for the supergrids to list.
o MAXY=value: Maximum georeferenced Y value to use as a filter for the supergrids to list.
o RES FILTER MIN=value: Minimum resolution of supergrids to take into account {excluded bound)
¢ RES FILTER _MAX=value: Maximum resolution of supergrids to take into account (included bound)
+ Opening a supergrid. This mode 1s triggered by using as a dataset name a string formatted like BAG:my bag:supergrid: {v}:{x}.

which is the value of the SUBDATASET x NAME metadata items reported by the above described mode. {v} is the index
(starting from 0, from the south of the grid), and {x} is the index (starting from 0, from the west of the grnid) of the supergnid to

opet.

\JGDE—RESAN[PLED GRID: in this mode, the user specify the extent and Iesolutmn of a target grid,|and for each cell of this
& supergrids . it will select the node with the
maximum EIET. ation xalue to populate the cell value. Or if no node of any supergnd are found the cell value will be set to the
nodata value. Interpolation of cells at nodata value can also be done using a inverse distance weighting interpolation. Overviews

2

-
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BAG EXPLORER

A tool to explore the
content of files in the
Bathymetric

Attributed Grid (BAG)
format




% BAG Explorer

File BAG Tools
Open...

#% 5h2007_sr_02m.bag /BAG_root

File Go View Window Help

Open Hehu

Open Samp
Open Recen

Close Windg
Clase File

Exit

o

back next

27 elevation

File Visualize Window Help

eleve

&

BAG Eley

2 BAG At

elevation

BAG Elevation

2 BAG Attnibutes

633

634

635

636

637

638

639

641

642

643

645

12,
12,
12,
12,
12,
12,
12,
12,
12,
12,
12,
12,
12,

¥ Surface Map

File Colormap Help

43.07°N

43.069°N

43.068°N

43.067°N

43.066°N

43.065°N

70.7068°W 70.7062°W 70.7056°W 70.705°W 70.7044°W 70.7038°W 70.7032°W 70.7026°W

A€D> Q= B
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BAG EXPLORER DEMO

www. hydro;

ice.org/bag

\—
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Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov
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SOUND SPEED MIANAGER

Nt

Ref.: Masetti, G. et al., Sound Speed Manager: An open-source

A ready-to-go and free
solution to ease the
management of sound
speed profiles for
ocean mapping

application to manage sound speed profiles, International Hydrographic Review, vol. 17, pp. 31-40, 2017.



COLLABORATIVE EFFORT

B Velocipy v16.9(6259) - O X
File 5Seacat Window Advanced Help
| Loaded Profles .
2016_321.194744____.cnwv Details nl T5_00386.EDF
Double Click on a filename | pqetadata | Sal | table s sy =
Or Select the line and the
Select a line then single clif g ST
to edit a single metadata | . o Simrad
Identifier Files Path
NOAA
st Unit
Filename Day of Time
Year HH:MM
2016_321_194744 v
Lat Lon
SBE19PL  ~ ey |
Instrument Us v ?'a_il 5 ﬁ o o ‘I» .
Username s e -
Date
nd Cast c RiCaet (Re)Comp 1460 1480 1500 1520 1540 1560 1580 0015 20 5 30 B X 355
Sound Sp Sound Speed [mis] Temp [deqg. C] Sal [psul
a1  Tusemtting cast 16 127001 0150808 140000, 354N, 012 W 1530 ' 4376
< Plot Additional ‘ ‘ Add/Replace . -
| Apply | | ResetMetadata |
Fg |
7"O00O +




COLLABORATIVE EFFORT

2 Sound Speed Manager v.2018.1.45 [project: km1718] — O

File Process Database Monitor Server  Setup  Help

a¥a - - -
il

O | D
+

<

x| @

WOS(SIPIMVPISIS - time:12:10:42, pos:(21° 35.225'N, 160° 40.571'W), tss:1538.7 m/s, avg.depth:2708.5 m




OPEN SOURCE

hyo2_soundspeed/soundspeed.: X +

> & GitHub, Inc. [US] | https://github.com/hydroffice/hyaZ2_soundspeed/blob/master/hyo2/soundspeed/soundspeed.py#L421

a %« @ ¢

O

=TUTTT SECF, LIS TENETS . SIppICan_To_Process
#t --- import data
ane | L def import data(self, data path, data_format, skip-atlas=False):

""" Import data wsing a3 specific format name™"”

# identify reader to use

idx = self.name_readers.index(data_format)

reader = self.readers[idx]

logger.debug{ ¥z » path: ¥s" % (data_format, data_path))

# call the reader to process the data file
success = reader.read(data_path=data_path, serttings=self.setup, callbacks=self.ch, progress=self.progress)
if not success:
raise RuntimeError("Error using %s reader for file: Xs"
% (reader.desc, data_path))
self.ssp = reader.ssp
logger.debug{“data file successfully parsed!”)

# retrieve atlases data for each retrieved profile

for.pr in self.ssp.l:c

if self.use woadd() and self.has_woa®d() and not skip_atlas:
pr.woaéd = zelf.atlases.woadd.query(lat=pr.meta.latitude, lon=pr.meta.longitude,
datestamp=pr.meta.utc_time)

if self.use woal3() and self.has woal3() and not skip_atrlas:
pr.woali = self.atlases.wosld.query(lat=pr.meta.latitude, lLon=pr.meta.longitude,

datestamp=pr.meta.utc_time)

Juse rtofs(} and not skip stlas:
# noinspection PyBroadException
ry:
pr.rtofs = self.atlases.rtofs.query(lat=pr
datest
except Exception:
pr.rtofs = None
logger.warning(“unzble to retrieve RTOFS da

if self.use gomofs() and not skip atlas:
# noinspection PyBroadException




LIBERAL LICENSE

o ﬂ Sound Speed

(' @®a https:/fwww.hydroffice.org/soundspeed/main E1 ¢ Q, liberal license

HydrOffice
The application is jointly developed by the Center for Coastal and Ocean Mapping, UNH and NOAA Coast

Survey Development Laboratory (CSDL).
Sound Speed Manager is written in Python, and the current release candidate is 2017.0.0.

Opening SoundSpeedManager.2017.0.0.zip

You have chosen to open:

i SoundSpeedManager.2017.0.0.zip
which is: zip Archive (97.8 MB)
from: hitps://bbuseruploads.s3.amazonaws.com

‘What should Firefox do with this file?

() Openwith | 7-Zip File Manager (default)

(®): Save File

[1 Do this automatically for files like this from now on.

o | README
R —

DOCS

PO p—
e FREE

REFERENCES

US Hydro 2017

OF CHARGE



v'Support
v'Open
v'Free




FORMAT CONVERTER

i
[ ¢
|
|
|
|

* Input data *
Import file: \ Retrieve from:

am [ mom. || cams || | Projectos |
Castaway || DigbarPro || Digbars | | [ woaospe |
BAC || mdromaut |[ 15 || | woaizpe |
Konsgberg ||  Mwp | [Oceansdence | | [ m7ORs |

salv || SeaAndsun ||  Seabird ER
Sppican | | Sonardyne || Turo | seabird cD |

i LIMB ” Valepart l

|
|
Z

*  Export single profile X
Select output formats:
CARIS | Csv |
— ELAC | Hypack |
iXBlue | Kongsberg |
NCET | QPS |
Sonardyne | LINB |
[v] Select output folder




NETWORK IO




Sound Speed Manager v.2017.1.0 [project: default]

g ¢ 8 O =5 X @

SQLite logaing:

User logaing: | False

v |

Server logging: | False

i |

Main General Input Cutput Listeners

Source:

Surface sound speed:

=

RTFIWOS|MVEISIS - time:03:02:57, pos:(21° 7.525'N, 146° 46.915'E), tss:1547.7 m/s, avg.depth:6692.3 m

Server settings:

Current setup: default [£01]
(E name | P | port | prﬂtocolT\ Mew dient
‘I_ KM EM122 127.0.0.1 4001 515
2 QINSY 1921688126 22001  QINSY
Client list: 3| HYPACK 1921688127 22002 HYPACK
: PDS2000  192.168.8.128 22003 PDSP_'I}DEI)

WOAQS

|True

10



BB Foli-Rayce NVP Cantrolier

= R @
3 & Rk 3
o 1 N N q
TD_00831.edf [45695h 26m since last Bx]
a = ayAeh ] [ /,,,—)— = i al
1000 |- = - = = =
* Transmitted b4
o0 - == -
Ir/ & Reception confirmed from "KM EM122'!
=]
B |
=00 |- - B pul - -
LU IR — — - - -
| R PN (PP | | PE PR IPRo ey |y OO e IR ey
1470 1430 1430 1500 1510 1520 1530 154015501560 @ 5 0 15 = B B0 B2 H4 HE HE B0 Bz
Sound Speed m/s] Temperature [deg C Salinity [PSUT
[ A A * \L\_ _l F— — —
~ £ X v+
RTF|WOQ{MVP|SIS - time:02:22:05, pos:(21® 0.977'N, 1467 48.88%°E), tss:1547.7 m/s, a\.n'(./"

11



* Sound Speed Manager v.2017.1.0 [project: default]

k‘
AR X J W g

TD 00831 edf

T T T T [ .= T T T T T T T T T
| _ //’,J | B
000 - : - — - -
na - ‘ — - -] -
—_ 00— 5 — - — -
5 -t
E_ ‘
a00a |- ‘ — - — -
=o0a |- _ - — — -
0 . — — — -
mo | ] ] ] | ] {: = e = ] ] ] | ] = ] ] ] ] | |
K70 14380 1490 15000 1510 1S200 1530 1540 1550 1s80 a 5 ili] 15 ) = o n2 M4 HE HE E.0 B2
Sound Speed [m)'s] Temperature [deg C] Salinity [PSL]

T T

RTF[WOS|MVEISIS

@SN NN = A B

- time:02:05:30, pos:(20° 58.334'N, 146° 49.684'E), tss:1547.7 m/s, avg. depth:6371.0
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* Sound Speed Manager v.2017.1.0 [project: default]
S U % 02085 X @
ref | P, LT T 3 - |
e d WY siv e ANy g4

TD 00831 edf

Depth [m]

.....................................

1470 480 1490 1500 1510 1520 1530 1540 1550 1S60 i} 5 10 5 20 5

Sound Speed [m)'s] Temperature [deg C]

Aes odbPOANNn = ea B

RTF[WOSIMVPISIS - fime:02:32:20, posi(21° 2.623'N, 146° 48,392°F), ts=:1547.7 m/s, ava.depthi6729.5 m
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* Sound Speed Manager v.2017.1.0 [project: default] - O X
Q8 8% 05 X @

+ ref |- B & & & L

ﬂJﬂ_ﬂnﬂ @ vt K N ﬂﬂ'@ﬂ

TD 00831 edf

Depth [m]

R R N I I N R I A R ]

| 1 | | | 1 |
1470 480 1490 1500 1510 1520 1530 1540 1550 1S60 i} 5 10 5 20 5 o 2 34 #HE #HE &0 B2

Sound Speed [m/s] Temperature [deg ] Salinity [PSU]

W A b __,J 5 +\ _,\ m -J -+ . ('f', _: g flag

RTF[WOIMVEISIS - fime:02:42:42, posi(21° 4.287'N, 146° 47.890°E), ts5:1547.9 m/s, ava.depth:6709.1 m
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* Sound Speed Manager v.2017.1.0 [project: default]
= b (| L =
(: {_J %J “|=F" ~—~ -X (1 )

+ et | W@ 3 2 3 | |
_ - . | S = osal =P tss ﬂ N < | ﬂ @ 5:
TD 00831 edf

Depth [m]

EEA B R E FA B E IR B R NN R EEEEAEEAE R

1470 480 1490 1500 1510 1520 1530 1540 1550 1S60 i} 5 10 5 20 5 o 2

Sound Speed [m)'s] Temperature [deg C]

IR TN LAY Y-

RTF[WOIMVPISIS - fime:02:02:39, pos:(20° 57.886'N, 1467 49,818°F), tss:1547.7 m/s, avg depth:6453.6 m

flag
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* Sound Speed Manager v.2017.1.0 [project: default]
= b (| L =
(: {_J %J “|=F" ~—~ -X (1 )

+ et | W@ 3 2 3 | |
_ - . | S = osal =P tss ﬂ N < | ﬂ @ 5:
TD 00831 edf

Depth [m]

EEA B R E FA B E IR B R NN R EEEEAEEAE R

1470 480 1490 1500 1510 1520 1530 1540 1550 1S60 i} 5 10 5 20 5 o 2

Sound Speed [m)'s] Temperature [deg C]

IR TN LAY Y-

RTF[WOIMVPISIS - fime:02:02:39, pos:(20° 57.886'N, 1467 49,818°F), tss:1547.7 m/s, avg depth:6453.6 m

flag
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* Sopund Speed Manager v.2017.1.0 [project: FA_ALL]

-

Profiles:

RTFIWOS|MVPISIS

L ") — — A2 ~
U «*_r “'=F" — A (1)
= eadshé ! ! | — O pod
id | time |
1 1 2016-05-26 20:17:00 (-132.97 — Processed 515
: : Depth Speed Ternp Cond ™

2 2 2016-05-26 22:58:00  (-133.02

00000 0.0 1487.87390137 11.601608052  24.8753641
3 3 2016-05-24 17:37:00 © (-133.04
4 | 4 2016052419230 (13304 |0000T 1.06676244736 1487.87390137 11.0115299225 30.3889865
5 | 5 2016-05-2422:57.00 (-133.08 |0ODD2 1.00075820446 1487.97485352 10.9982566833 305130100
6 | & 200605-2300:00:00 (13308 | hnnne 412069058418 1487.99169922 10.8899139404  30.5516471
7 7 2016-05-17 1%:20:00  (-133.01

00004 2.97799444199 1486.64208084 10.657609585  30.3871822
8 8 2016-05-17 22:55:00 ' (-133.04
s | o 0160611200700 (13s0q | 00005 402084571457 1485.88720703 104369440079 304034385
10 | 10 2016-06-112147:00 (13309 | 00006 5.03906658325 1485.16662502 10.1903302666 30.5006080
1 | 11 2016-06-0820:40:00 (13307 | 00007  6.01628624098 1484.71850586 10.0504455566  30.5634651
12 12 2016-06-08 22:23:00  (-133.0¢|

00008 7.02121686935 1484.34790039 9.9267950058  30.6150572
13 13 2016-06-08 23:12:00  (-133.01

00009 8.02173137665 1484.07177734 9.82440080179  30.6811294
14 14 2016-06-08 23:38:00  (-133.00)
15 | 15 201606-08 171200 (13307 | 00010 9.00880008066 1483.96801758 077683734894 30.7255807
16 16 2016-06-08 18:22:00  (-132.97 noml1  1nN112581253 14820647334 9.7R?P58570R6  3N.TSATNTE Y

£ >
17 17 2016-06-08 19:28:00  (-133.00
18 18 2016-05-26 17:42:00  (-133.05 -‘NF
19 19 2016-05-26 19:36:00 ' (-133.02 SSP
20 20 2016-05-26 21:51:00  (-133.074499:55.158396) cTD Unknown = EADa -
£

- time:02:13:07, pos:(20° 59.543'N, 1467 49,.319°E), ts5:1547.7 m/s, avg.depth:e415.2 m

|

o IN

-16 20160628\0PR-0190-FA-16 West ¥

original path
l[‘01 60628\0OPR-0190-FA-16_West

20160628\0OPR-0190-FA-16_West
i‘{ﬂ 60628 0OPR-0190-FA-16_West
;{!1 60628\0PR-0190-FA-16_West
;{H 60628, 0OPR-0190-FA-16_West
;01 606284 0OPR-0190-FA-16_West
. 16062840PR-0190-FA-16_West
E'I 606284 0PR-0190-FA-16_West
;01 60628\0OPR-0190-FA-16_West
i‘{ﬂ 60628 0OPR-0190-FA-16_West
;{!1 60628\0PR-0190-FA-16_West
;{H 60628, 0OPR-0190-FA-16_West
;01 60628\0PR-0190-FA-16_West
;{H 60628\0OPR-0190-FA-16_West

20160628\ OPR-0190-FA-16_West

>

Project
Mew project
Rename project
Switch praject

Import data

Open folder

pATAB

| prasie——

ASE

Output folder
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-
Sound Speed Manager v.

g ©

N

2017.1.0 [project: FA_ALL]

= X @

time

Profiles:

20

2016-03-26 20:17:00

2016-03-26 22:58:00

2016-05-24 17:37:00

2016-03-24 19:23:00

2016-05-24 22:57:00

2016-03-25 00:00:00

2016-053-17 19:20:00

2016-03-17 22:55:00

2016-06-11 22:27:00

2016-06-11 21:17:00

2016-06-08 20:40:00

2016-06-08 22:23:00

2016-06-08 23:12:00

2016-06-08 23:38:00

2016-06-08 17:12:00

2016-06-08 18:22:00

2016-06-08 19:28:00

2016-03-26 17:42:00

2016-05-26 19:36:00

2016-03-26 21:51:00

{1 Pressure UoM:

(- depth UoM:

- speed LoM:
temperature LioM:
conductivity UaM:

salinity UoM;

s t neniact FA_ALL
* Profile metadata x
s Data type: CTD Unknown
(1 Path: OPR-0190-FA-16_West_Prince_of_Wales\H128654280612016-145201605250000_F6.nc
(- Location: 55.147215 -133.067567
( Timestamp: 25/05/16 00:00
3 Last edit: 13/03/17 17:58
Proc. info: imported via Vielodpy;plotted
3 Institution: |NDAA Office of Coast Survey |
G Survey: |H12685 |
G Vessel: |FG FAIRWEATHER. - LAUNCH 2308 |
( sm: | SBE 19PLUS (5N:6122) |
L
Comments:

dbar

mfs

deg C

P5U

iﬂl Load default = |Apply and save

original path

REWOPR-0190-FA-16_West
28WOPR-0190-FA-16_West
W2BVOPR-0190-FA-16_West
i23WOPR-0190-FA-16_West
2BVOPR-0190-FA-16_West
R2EWOPR-0190-FA-16_West
12ZEVOPR-0190-FA-16_West
128 OPR-0190-FA-16_West
28WOPR-0190-FA-16_West
W2BVOPR-0190-FA-16_West
i23WOPR-0190-FA-16_West
2BVOPR-0190-FA-16_West
W2EWOPR-0190-FA-16_West
2BVOPR-0190-FA-16_West
REWOPR-0190-FA-16_West
28WOPR-0190-FA-16_West
W2BVOPR-0190-FA-16_West

28 OPR-0190-FA-16_ West

(-133.021504;55.199426) cTD

(-133.074499:35.138396) CTD

Unknown

Unknown

E\Data\SoundVelocity\ MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West

~

E:\DatatSoundVelocibANCENOPR-0190-FA-16 20160628.0PR-0190-FA-16 West ¥

>

RTF|WOS|MVPISIS - time:02:34:03, pos:(21° 2,809'N, 146° 48,308'E), ts5:1547.7 m/s, avo.depth:6725.9 m

Project
Mew project
Rename project
Switch project

Import data

COpen folder

Profiles
Import profiles
Export profiles

Make plots

Export info
Output folder
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2 Sound Speed Manager v.2017.1.0 [project: FA_ALL]

Profiles:

| g U

; L
’3} 4_h

= KX @

Current project: FA_ALL

~

id time location | SEensor | probe original path

1 2016-03-26 20:17:00 | (-132.979438;55.144576) cTD Unknown  EAData\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
2 2016-03-26 22:58:00 | (-133.022164;35.172343) CTD Unknown  EA\Data\SoundVelocity\MCENOPR-0190-FA-16_20160628 OPR-0190-FA-16_West
3 2016-05-24 17:37:00 ~ (-133.048524;55.158180) cTD Unknown  EAData\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
4 2016-05-24 19:23:00  (-133.040454;55.145043) CTl = . . MNCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West

Export single profile >
5 2016-05-24 22:57:00 ~ (-133.063341;55.154440) Tl MCENOPR-C190-FA-16_2016062840PR-0190-FA-16_West
Select output formats:
] 2016-03-25 00:00:00 = (-133.067567:55.147215) CT CARIS csv NCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West
i 2016-05-17 19:20:00 = (-133.017000:55.144167) CT ELAC Hypack MCENOPR-0190-FA-16_20160628\0PR-0190-FA-16_West
8 2016-03-17 22:55:00 | (-133.044000;55.197833) CT i¥Blue Konsgbergasvp | NCENOPR-O190-FA-16_20160628\0PR-0190-FA-16_West
9 2016-06-11 22:27:00 | (-133.032903;55.146520) CT NCEI QPs MNCEMNOPR-0190-FA-16_2016062840PR-0190-FA-16_West
10 2016-06-11 21:17:00  (-133.031132;55.187017) CT Sonardyne | Select NCE| format [*.nc] FEI\OPR-O‘I‘}I}-FA-'I 6_2016062840PR-0190-FA-16_West
11 2016-06-08 20:40:00 = (-133.079375;55.157544) CT MNCEMNOPR-0190-FA-16_2016062840PR-0190-FA-16_West
[ select output folder

12 2016-06-08 22:23:00 (-133.067652;55.145688) Tl Open output folder MCENOPR-C190-FA-16_2016062840PR-0190-FA-16_West
13 2016-06-08 23:12:00  (-133.011816;55.116623) CT Export profie MNCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West
14 2016-06-08 23:38:00 (-133.006547:55.089744) CTl MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
15 2016-06-08 17:12:00 = (-133.074094;55.195728) cTD Unknown  EAData\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
16 2016-06-08 18:22:00 (-132.978204:55.166746) CTD Unknown  EA\Data\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
17 2016-06-08 19:28:00 = (-133.007959;55.167842) D Unknown  EAData\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
18 2016-05-26 17:42:00 = (-133.052822;55.198502) CTD Unknown  EA\Data\SoundVeloaty\MCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West
19 2016-05-26 19:36:00  (-133.021504;55.199426) cTD Unknown  E\Data\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West
20 2016-03-26 21:31:00 = (-133.074499:55.138396) CTD Unknown  En\Data\SoundVelocibA\NCENOPR-0190-FA-16 2016062840PR-0190-FA-16 West ™

>

RTF|WOS|MVPISIS - time:03:02:06, pos:i(21° 7.389'N, 146° 46,956'E), ts5:1547.7 m/s, avo.depth:6724.7 m

Project
Mew project
Rename project
Switch project
Import data

COpen folder

Profiles
Import profiles
Export profiles
Make plots
Export info

Output folder
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DATA DISSEMINATION

& Submit Data X

E1 & Q Search wBe 4+ 4 QO @ O

odc.noaa.gov/submi

NATIONAL CENTERS
NOA ENVIRONMENTAL |

NATIONAL OCEANIC AND ATM

-

OR ,
MATION K

HERIC ADMINISTRATION

formerly the National Oceanographic Data Center (NODC)... more on NCEI

Access Data Submit Data Public Outreach

O his

You are here: Home » Submit Data

TR m How To Archive Your Ocean And Coastal Data With Us:

How do | find data that |
Ssubmitted?

You can officially submit and archive your environmental data with NOAA's National Centers for Environmental Information
(NCEI). We provide data management senices including acquisition, processing, quality control, archival, & distribution for
What happens to your data? environmental data. This site shows how to submit your ocean and coastal data to NCEII']. We keep an exact copy of any data
Data Submission Guidelines that you submit, regardless of how it may be used in other processing steps. These data may be used well into the future, so
submit as much information about your data as possible.

Submit Your Data:

Useful Pages
« netCDF Templates Send2NCEI (S2N

« Access Data Please use the Send2NCEI (S2M) online toal which facilitates the submission of your oceanographic

data files to our archive. Note that the oceans and coasts compaonent of NCE! is what was formerly
known as the National Oceanographic Data Center. We will expand this system beyond oceanographic
data sets as we merge NOAA's data center functions under the new NCEI structure. Thanks to everyone
wha provided comments to our beta testing in the Fall of 2014 We appreciate your time

Featured Links
= Geoportal
= Ocean Archive System

» Use the Send2NCE| (S2N) Archive Toal
» NCEIResponses to Comments Received during the Public Review and Comment Period of
SendZMCE|

Alternate Ways of Submitting Your Data:

Only use these methods if you are unable to use our Send2NCEI online tool listed above, or want o
long-term automated ingest process with us. In the latter case, please conta INE

NODC DataOfficer@noas.qov f&.

« View alternate ways of Submitting vour Data

[ yoaas Netional [Climatic, Geophysicel, & Cceanograp
Environmental Infarmatian [MCEI). Mare an NCEL.

MNCELinfof@ing
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Current project: FA_ALL

id time location Sensor probe original path  ~ | Project

1 2016-05-26 20:17:00 | (-132.979438;35.144576) CTD Unknown  EA\Data\SoundVeloaty\MCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West Mew project
2 2016-05-26 22:58:00 = (-133.022164;55.172343) CTD Unknown  E\Data\SoundVelocity\MCEMNOPR-0190-FA-16_2016062840PR-01930-FA-16_West Rename project
3 2016-05-2417:37:00 | (-133.048524;55.158180) CTD Unknown  EA\Data\SoundVelocity MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West Switch project
4 2016-05-24 19:23:00  (-133.040454;55.145043) CTD Unknown  EA\Data\SoundVeloaty\MCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West Import data

5 2016-05-2422:57:00 (-133.063341;55.154440)  CTD  Unknown E:\Data\SoundVelocity\NCENOPR-0190-FA-16_20160628,0PR-0190-FA-16_West e

T 2016-05-17 19:20:00 | (-133.017000:35.144167) cTD Select output formats: nNCEMOPR-0190-FA-16_20160628,0PR-0190-FA-16_West
8 2016-05-17 22:55:00  (-133.044000;55.197833) CTD \NCENOPR-0190-FA-16_20160628\0PR-0190-FA-16_West

9 2016-06-11 22:27:00 | (-133.032903;55.146520) CTD Lo b\ MCEMNOPR-0190-FA-16_2016062840PR-0190-FA-16_West

CSv

10 2016-06-11 21:17:00  (-133.031132;55.187017) CTD

1

2 |

3 |

.

5 |

6_ B 2016-05-25 00:00:00 | (-133.067567:55.147215) CTD | = Export metadata profiles X BANCENOPR-0190-FA-16_2016062840PR-0190-FA-16_West
-

s |

9 |

F BAMCENOPR-0190-FA-16_201606284OPR-0150-FA-16_West

Profiles:

11 1 2016-06-08 20:40:00 = (-133.079375;55.15754) CTD BANCENOPR-O190-FA-16_2016062840PR-0190-FA-16_West
e Export data
12 12 2016-06-08 22:23:00 | (-133.067652:55.145688) CTD BANCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West

13 13 2016-06-08 23:12:00  (-133.011816;55.116623) CTD Unknown  Eh\Data\SoundVelocty\NCEMNOPR-0190-FA-16_201606284OPR-0190-FA-16_West
14 14 2016-06-08 23:38:00 (-133.006547:55.089744) CTD Unknown  EA\Data\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West

15 15 2016-06-08 17:12:00 = (-133.074094;55.195728) CTD Unknown  Eh\Data\SoundVelocity\MCEMNOPR-0190-FA-16_201606284OPR-0190-FA-16_West

Profiles
? 16 2016-06-08 18:22:00 (-132.978204:55.166746) cTD Unknown  E\Data\SoundVelocit\MCEMNOPR-0190-FA-16_2016062840PR-0190-FA-16_West Impart profiles
T 17 2016-06-08 19:28:00 = (-133.007959;55.167842) cTD Unknown  EAData\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West Export profiles
? 18 2016-05-26 17:42:00 = (-133.052822;55.198502) cTD Unknown  E\Data\SoundVelocty\MCEMNOPR-0190-FA-16_2016062840PR-0190-FA-16_West Make plats
T 19 2016-05-26 19:36:00  (-133.021504;55.199426) cTD Unknown  E\Data\SoundVelocity\MCENOPR-0190-FA-16_201606284OPR-0190-FA-16_West Export info

20 20 2016-03-26 21:31:00 = (-133.074499:55.138396) CTD Unknown  En\Data\SoundVelocibA\NCENOPR-0190-FA-16 2016062840PR-0190-FA-16 West ™ Output folder
£ >

RTF|WOS|MVP|SIS - time:D1:50:36, pos:(20° 56.017°N, 1467 50.372°E), tss:1547.7 m/s, avg.depth:6469.7 m




= Google Earth Pro

File Edit View Tools Add

¥ Search

Get Directions History
v Places
e 9 My Places

[ Sightseeing Tour
Mak D Buildings
layer is checked

v e Temporary Places

Ma “= Fairweather.kml

Ba ]+ [+

v Layers

v W= Primary Database
D@ Voyager

F Borders and Labels
Places

= Photos

= Roads

& 3D Buildings
E‘(‘ Ocean

O {i Weather

D\;? Gallery

D@ Global Awareness
O [ More

M Terrain

Help

0 (500

-

Tour Guide

Blo k Island
Midway Island

Round Island

Lively Islands Natalid

Guide Island

> lu" :
z,
|

P 4
it 1%

Clam Island' 2

@
v

Shelikof Island

PROJECT MAP

Clipboard

Contents

Drawing Order
4 I:‘ Map
4 [J] Fairweather
[ ]
[4] 50000_1
[¥] Topographic

0. (a5 i

- a X
Sign in
(N
-| = ArcGIS Pro - MyProjectd - Map FEATURE LAYER
INSERT ~ ANALYSIS WIEW  EDIT  SHARE  APPEARANCE LABELING DATA

Dfrﬂ F@ F@ fftt.fihutsg

AR LN Baokmarks Basemap Add Select Select By Select By Infographics Measure Lccate
= T Data~ Preset = Attributes Location x T
[F] Layer Selection r] Inguiry

[ 2016-05-17T21:27: DO 20

201 6-05-26T19:36:00

® 2016-05-17T22:55:00 ®

2016-05-BT17:42:00 *° [
e it - : - | 52 781 £ H

iy

108
AR

ﬂc'2016§6-11T2*‘1‘:17ﬁ;00 2016-05-09T18:27:00

125 ot &85

& 2016-05-17T2135:005 . *° '
° 2016-05-14T16:42:00 @45 20146-05-14T21:37:00+
- . q2016 05 1R ELgH5 100 201‘_(3‘05‘14% 1125:00
= % 'em1605-14T16'4: 00.
“  2016-05-26T22:58:00 | 20 s
160 34 il
201605 17791:03:00 .,
016 OY-13T135400 ™ =, 2016-06-08TT
e 2016-05- 1%119.1&,00 r
2016-05—24T17:37:00 IR
L 126 % 2016-05-
2016-05-13T14:35:00  '= o
=} N Ha [ ] =
s 2016-05-14922:37:00

A2016—05116T19:53:6A6 120 2016-05-13T13:44:00 7e

' ©016-06-111g:27:00@ 2016-05-17T19:20:00 “
Hoap- g aTIOE00  2616-05-17T0087:00

bo A - W, 2016-05-17T22;32:00 *f=
[ v ™ . e a3 151 L]

133.00W 55.23N

T - O

g||Pau se

px View Unplaced

&7 More =
Labeling
Label Class -1
Fairweather - Class 1
Class = | Symbol | Position

> Remove duplicate labels
> Buffer

* Feature weight

* Background labels

* Unplaced labels

Project Symbology | Label Class

x

&D@arry Gallagher_noaa (NOAA GeoPlatform) ~ | &

X
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RECENT IMPROVEMENTS

2 Spund Speed Manager v.2018.1.40 [project: marianas]

File Process

Database

Monitor  Server  Setup

Help

* Autornated Processi nMp

=xtend profile data:
G

Input file format:
[ askuser | [ am | [ Aom |
| cams | | castaway | | DigbarPro |
| pigbars | [ mAc | [ 1dronaut |
| 1ss | | Kkonsgberg | | mwp |
|oceansdence | [ sawv | [ seaAndsun |
_ [ Sippican ] [ Sonardyne ]
[ we | [ uwe | [ valeport |
Seabird CTD )
4 Auto apply:
smooth/filter profile data:

Jetrieve salinity ftemperature:

Retrieve transducer sound speed:

drop009.nc \
T T T T T i T T T
1500 1525 1550 0 n 05 B0 75
Sound Speed [mfs] Temperature [deg C] Salinity [PSU]

- B

J

-

* Buttons Visibility Setup *

r

Setfunset buttons visibility:\

Reference Cast

[

| show/Edit Cast Metadata |

N

Preview Thinning

pinging?l

,




SSM — SIMULATORS AND TESTING

* Sound Speed Manager v.2019.1.3 [project: default]

File Process Database Monitor Server Setup Help

<

o0

2000

Depth [m]

3000

4D

S000

TR ANad=s Y g8
J ﬂ J J \ sal  tss J
TD_00362.edf
WOA13 avg :
WOA13mln EEssEamEEE s NS -|o|||rvl|r||l|:\|
2! WOAL3 max =
flagged L
— valid E WOAL3 avg WOAl3 avg
¢ S8 ™ WOAL3 min WOAL3 min
« =« draft . WOAL3 max WOALI max
aas 5% £ flagged flagged
- +es depth —— valid — valid
T T T T T T T T T
1480 1500 1520 1540 0 10 n Evd 'S E"]

W13[5154 -

: |

+ |2 | X |©

Sound Speed [mys]

+ +'_\3 _'_\3 Ilk n:{ _

Temperature [deg C]

time:12:41:28, pos:21° 37,071 N, 1607 46.857"W), t55:1538.7 m/s, avg.depth:3708.7 m

Salinity [P5U]

Inputport: 4001 |

Output 1P: [127.0.0.1 |

Cutputport:  |16103 |
515 4 Defaults|

Timning: : , , ) :

Verbose: [

||fkm1?13f001 1_20171116_120846_KM_EM122.all

5154 1/Q Info >

Tanning
running
running

running
running
running
running
running hd

| Add files H Clear files |

COMManas

| Startsis | | Stpsis |

Commenits and suggestions: gmasetti@ccom.unh.edu



SSM — KMALL AND K-CONTROLLER

9lule (o] %
TR YAER e

04 \ S
%0 - \ \
100
150 E \ \
WOAD9 avg \
WOA09 min \
200 - WOA09 max J
GoMOFS
gggggg WOAO9 avg 0A09 avg
—wvald 4 | - WOA09 min
it GoMOFS GoMOFS
GGGGGGGGGGGGG
- — lid
T
u80
Soun: [
- ]
v -

@ Request Current SSP (#KSSIS,454)

Q kmall parsing
o #SPO

o #MRZ
o #SVP

@ Tx SSP (S01) for immediate use

@ Ack of Rx SSP (#SVP)




DATA MONITOR



DATA MONITOR

Predict cast time

An extension of Sound
Speed Manager to:
Monitor survey data

31



JL

DATA MONITOR

98 % » O =

A RICEY Y OEEy

15418

r—
1sa14 | 1\-‘1 = 1I_4
: -

I
I
15417 ——

N
1
|

15410 | — — -_— -

15808

1540.6

T T T T T T T T T T
051214 051220 051244 051250 051314 051329 051344 051350 051414 0514:20

feEP Q=2 B

50 o

T T T T T T T T T T
051214 051229 051244 051250 051314 051320 051344 051359 051414 051420

A€ Q=B

WO9ISIS - time:12:00:56, pos:(37° 16,394'N, 0687 33.011'W), tss:1541.2 m/s, avg.depth:4717.6 m

- o X
R
15408 15408 15410 15411 15412 15413 15418 15415 15416
# €Y Q= 0B pan/zoom

* Merge ideas from:

* Manda’s svplot
 Wilson’s CastTime

r * Leverage:

e SSM database
e SSM-SIS interaction
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CASTTIME

il

sali‘nity

— EF In a nutshell:
N  If Ad is bigger than you wish,
sample more often.
| * If Ad is smaller than you care about,
( sample less often.

* If Adis just about right, keep the
same interval.

}ad

33



CASTTIME

So how do we get Ad?

}ad

34



SURVEY DATA MONITOR & CAST TIMING

- 194700
- 192200 ||

Depth (m)
o0

12 |

b
.

16 . . . . . . . . . .
1490 1505 1520

1535 0 10 20 30 4c\
Sound Speed (m/s)

Horizontal Range (m)

Estimate sounding depth bias using simulated flat seafloor



SURVEY DATA MONITOR & CAST TIMING

-- 194700
- 192200 ||

Depth (m)
o0

12 |

>
e
¥
R
™,
Vo

.

16 . . . . . . .
1490 1505 1520
Sound Speed (m/s)

1535 0 10 20 30 40

Horizontal Range (m)

* Red lines represent maximum allowable error per NOAA specifications

* In the example, outer beam depth bias (of 0.46 m) exceeds NOAA specs
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Depth Bias (m)

0.5

0.4 |

0.3 |

0.2 1

0.1

0.0

Outer Beam Refraction Error

RMS Refraction Error
Maximum Allowable Error

° > 10 15 20 55 30
?\ Time Elapsed (minuy/
“Hindsight” sampling interval

~,

Current sampling interval

>

Observed
depth bias

37



Depth Bias (m)

0.5

— OQuter Beam Refraction Error

— RMS Refraction Error

—  Maximum Allowable Error
0.4 1
0.3 i
0.2
0.1 i
0.0 ! : . e EEE——

0 5 10 15 20 25 30

Time Elapsed (minutes)

Panic
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Algorithm Logic Example:

tolerance

(2/3) * tolerance |

Depth Bias (m)

(1/3) * tolerance

YT e YT
. ,=115% ¢, ty=115% t,

Time Elapsed
>

t, = initial sampling
interval



Algorithm Logic Example:

tolerance

’é\ (2/3) % LOIEIrANCE |- - m e e
N
wv)
.©
m
c
)
o
o) (1/3) * tolerance [----========mofrmmmmmp oo

\ AL A

t1 tZ = t‘l 3 = tz t, =t

Time Elapsed
>

t, = initial sampling
interval

40



Algorithm Logic Example: PANIC!!

tolerance /

E (B)*tolerance fo-oeoeeceecen e e
8 PHEW!!
s (1/2) *tolerance |- @& | W | .
c
)
o |
o) (1/3) * tolerance |----------/----- ____________________________________________________________________________________

| Y |

! t, Lt t,

I _ o* . . .

t, = (1/2) * (hindsight interval), t;=(1/2) * (hindsight interval),

Time Elapsed
>

t, = initial sampling
interval

41



OTHER FEATURES AVAILABLE IN =
* Scriptable Library

 Synthetic Profile Server tool

* SeaCAT plugin (serial communication port)

* DQA functions

 Surface sound speed sensor

* Data decimation and other settings

* Data other than salinity, temp, and sound speed

* Interaction with acquisition/processing software

... BUT we have online and offline documentation!



MANUALS

https://www.hydroffice.org/manuals/soundspeed/index.html

& HydrOffice Sound Speed's.. X 4+

6 o a https:/www.hydroffice.org/manuals/soundspeed /index.html c Q, Search ﬁ’ E + H U @ 1

- O X

HydrOffice Sound Speed 2017.0.0 documentation » next | ind

Nt

N

This Page

Show Source

Quick search

Go

HydrQOffice Sound Speed 2017.0.0 documentation »

This document describes the HydrOffice Sound Speed Library and Manager (2017.0). For the source
code, go here.

HydrOffice Sound Speed’s documentation

e 1. In brief

o 2. User manual

o 3. Developer's guide
e 4, license

o 5 Credits

* Index
* Search Page

Note:

© University of New Hampshire, Center for Coastal and Ocean Mapping, 2016. All rights reserved. Portions
of this project were developed under a cooperative agreement with NOAA Coast Surv
Laboratory, and contain NOAA-developed code in the public domai

pyright 2017, CCOM/JHC,UNH.
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ADOPTION

* NOAA OCS Vessels (through Pydro distribution)
* UNOLS Vessels (frozen, stand-alone app)

* An increasing number of hydrographic agencies and professional

surveyors based on:

* Contacts by email

* Workshops & conferences feedback
* Data from Google Analytics

44
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1 799

(*) GOOGLE ANALYTICS, NUMBER OF SESSIONS, JANUARY 2018, LOCATION FILTERED: DURHAM, SILVER SPRING, SEATTLE, UNSET.
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SOUND SPEED MANAGER DEMO

www.hydroffice.org/soundspeed

46



Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov



SMARTMAP

G. MASETTI & T. FAULKES

NOAR
\! CANBERRA, JUNE 18-20 2019




SMARTMAP

A tool to evaluate
the effects of
oceanographic
variability on
mapping surveys

Ref.: Masetti,, G., Kelley, J., Johnson, P., and Beaudoin, J., A Ray-Tracing Uncertainty Estimation Tool for Ocean Mapping, IEEE Access. IEEE, pp. 1-9, 2017.
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Depth [m]

2500

Sound Speed Profiles

500

1000

1500 ~

2000 4

T
1480

T T T T
14580 1500 1510 1520

Sound Speed [m/s]

1530

Depth [m]

Ray-Tracing Comparison

—— profile #1 ’E

= profile #2 L

— arror tolerance E
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X
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SMARTMAP ALGORITHM

Depth [m]

e Constant Gradient:  Cn—cns

n
Zn—EZp—1

 Snell Law:

0 16

250 14

£

500 L 5=

ki

750 L 10 @

i

]

1000 g ©

]

1250 L6 g

5

1500 4 9

£

1750 o K
2000 0

] 1000 2000 3000 4000
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SMARTMAP COMPONENTS

* Backend

* C++
* Python

* Frontend

* GeoServer
e OGCservices

* WebGIS
* hydroffice.org/smartmap/

Browser Ul
(OpenLayers, Bootstrap, JQuery)

» GeoServer

About & Status
& About GeoServer

Data
Layer Preview

Demos

Welcome

Welcome

This GeoServer belongs to CCOM/IHC, UNH.

This GeoServer instance is running version 2.11.1. For more informatjon please contact

the administrator.

Service Capabilities
WCs
1.0.0
1.1.0
1.1.1
1.1
2.0.1
WFS
1.0.0
1.1.0
2.0.0
WMS
111
1.3.0
TMS
1.0.0
WMS-C
111
WMTS
1.0.0




SMARTMAP WEBGIS

HydrOffice SmartMap ; - B H = - ° RTO FS +
‘ GOMOFS

* Nowcasts +
Forecasts




PAST ANALYSES

PICK A DATE

07/15/2017

July 2017
Tu We Th Fr

5 6 7 8

12 13 145
19" 20 21

26 27 28 29

Today




GULF OF MAINE OFS — BETA

HydrOffice SmartMap

4

b Fl

| 23
Depth Bias ,;;-

el
“




HydrOffice SmartMap

10%
3.0%

10%

RTOFS
13Jun 2019

GoMOFS

U6 I 2019




HydrOffice SmartMap

~0%

GoMOFS
6Jun 2019




Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov



BRESS

G. MASETTI & T. FAULKES

NoOAR
v CANBERRA, JUNE 18-20 2019




GENERAL WORKFLOW

* Data * Filtering and * Analysis and
* Acquisition * Pre-Processing * Output



@ GEOCODER

- —
g RN
/ \
p \
I \
\
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' |
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' |
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' |
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\ /
\
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Ref.: Fonseca, L., and Mayer, L.A., Remote estimation of surficial seafloor properties through the application of
Angular Range Analysis to multibeam sonar data, Mar. Geophysical Res., 28 (2), p. 119-126, 2007.



@ GEOCODER
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- s e e - e o e S e e e e
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Ref.: Fonseca, L., and Mayer, L.A., Remote estimation of surficial seafloor properties through the application of
Angular Range Analysis to multibeam sonar data, Mar. Geophysical Res., 28 (2), p. 119-126, 2007.



PATCH-BASED VS. THEME-BASED ARA

-10.0

p—

A

~

[

-20.0
ot~ |/
=

Backscatter Strength (dB)

30 40 50 60 70 80
Grazing Angle (degrees)

Ref.: Fonseca, L. et al., Angular range analysis of acoustic themes from Stanton Banks Ireland, Applied Acoustics, vol. 70. pp. 1298-1304, 2009.



@ GEOCODER
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Ref.: Fonseca, L., and Mayer, L.A., Remote estimation of surficial seafloor properties through the application of
Angular Range Analysis to multibeam sonar data, Mar. Geophysical Res., 28 (2), p. 119-126, 2007.



BRESS

Preliminary segmentation
from co-located DEMs and
backscatter mosaics

Based on principles of:
Topographic openness
Pattern recognition
Texture classitication



@0

s

00 1200
Easting Easting

Inputs: DTM and mosaic

’ ‘ Five steps

T T T T u T
361000 361050 361100 361150 361200 361250 361300 361350 361400
Easting

Outputs: segments (same landform, similar texture)



#1 Local Ternary Patterns
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#1 Local Ternary Patterns

Example of a profile looking at just one of the eight directions



Delta Angle for Openness

N




Largest Angle for Openness



Search Annulus

T T T T 1
inner search radius
N /A T _
\%' Y U4 }r search radius |
AN , aN
/ /7 \
< >
\
N Q-
I°4 N




#1 Local Ternary Patterns

A< >
Y= N\ /
a\\\T 1/ ¥
O— % —+
VAR IBLN
/
I'4

21001122



#2 Morphons

N /
N\ /
T4
0¥+
ZaR LN

// \\




#2 Morphons

8 = 6,561 > 498

After rotation and mirroring



#3 Landforms

J. Jasiewicz, T.F. Stepinski / Geomorphology 182 (2013) 147-156

% shoulder

Ref.: Jasiewicz, J., Stepinski, T.F., Geomorphons - a pattern recognition approach to classification and mapping of landforms, Geomorphology, 182, 147-156, 2013.



#3 Landforms

10-type Classification Table

\+ 0 1 2 3 4 5 6 7 8

FL: Flat

PK: Peak 0 FL|FL FL|FS|FS|VL|VL VL PT
RI: Ridge 1 FL|FL FS|FS|FS VL VL VL
SH: Shoulder 2 | FL SH SL SL CN CN VL
CV: Convex

Slope/Spur 3 |SH|SH SL|SL | SL|CN

SL: Slope 4 SH SH|CV SL SL

CN: Concave 5 RIIRICV cV
Slope/Hollow

FS: Footslope ° RN

VL: Valley 7 | RI'|RI

PT: Pit s | PK




#3 Landforms

6-type Classification Table

\+ 0 1 2 3 4 5 6 7 8

FL: Flat
PK: Pesk o0 FL|/FL|/FL FS|FS VL |VL|VL VL
RI: Ridge 1 | FL|FL | FS|FS|FS| VL VL VL
SH: Shoulder 2 | FLISH|SL|SL|SL | VL|VL
CV: Convex
Slope/Spur 3 'SH|SH|SL SL SL|SL
SL: Slope 4 SH SH|SL SL SL
CN: Concave

5 | RI | RI'| RI'| SL
Slope/Holow
FS: Footslope ° RN
VL: Valley 7 | Rl | RI
P Pit 8 | RI




#3 Landforms

6-type Classification Table

\+ 0 1 2 3 4 5 6 7 8

FL: Flat

O FL|/FL|FL FS|FS|VL VL VL VL
RI: Ridge 1 |FL FL FS FS|FS VL VL| VL
SH: Shoulder > 'FLISH SL|SL SL VL VL
SL: Slope 3 |[SH/SH|SL SL|SL|SL

4 |[SH|SH | SL|SL SL
FS: Footslope 5 Rl RIIRI'ISL
VL: Valley

6 Rl | Rl | RI

7 | Rl | Rl

8 | Rl




#3 Landforms

4-type Classification Table

\+ 0 1 2 3 4 5 6 7 8

FL: Flat

0 FL FL|FL | SL VL VL VL VL VL
RI: Ridge 1 | FL|FL SL|SL VL VL VL| VL
Sth—Shotthdear

2 | FL SL|SL | SL|SL VL VL
SL: Slope 3 |SL|SL|SL SL SL SL

4 |RI|RI|SL|SL|SL
FS:+—Footslope s |RI Rl Rl SL
VL: Valley

6 RI Rl RI

7 | RI| RI

8 | RI




#3 Landforms

4-type Classification Table

FL: Flat W 0 1 2 3 4 5 6 7 8

0 FL FL|FL|SL VL VL VL VL|VL

RI: Ridge 1 FL|FL | SL SL|VL|VL VL|VL
2 |FL SL|SL | SL SL|VL| VL
SL: Slope 3 |SL SL SL|SL SL|SL
4 |RI' | RI'|SL|SL|SL
5 |RI'| RI'| RI'|SL
6 | Rl Rl RI
7 | RI| RI
8 | RI

VL: Valley




#3 Landforms

Wy

4770000

valley

footslope
footslope

4769900

concave slope
slope

4769800

slope

slope

4769700

MNorthing

convex slope

shoulder

4769600 .
ridge

shoulder

ridge
- ridge

4769500

~ peak

4769400

F fiak

360900 361000 351100 351200 351300 351400 361500
Easting



#4 Area Kernels
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#5 Segments (splitting)

Histogram

0.10

o
o
oo

0.06

number of elements

=
o
&

0.02 1

D.GD T T T T T T T
—60 —50 —40 -30 -20 -10 0
bins



#5 Segments (merging)

Histogram Intersection [71.56%]

0.10

0.08 -

0.06 -

0.04

number of elements

0.02

0.00

) I I ) I ) I
—60 —-50 —40 -30 -20 -10 0
bins



Algorithm Flowchar

Bathymetric
DEM

Calculate
Ternary Values

Reduce to 498
Bathymorphons

Assign to

* Search Annulus
* Flatness Threshold

Seafloor Landforms

Create
Area Kernels

Backscatter Evaluate

* Morphon-Landform
Lookup Table

A

Mosaic

Multiple Modality

Pairwise Compare

*  Amplitude Threshold
* Peak Distance

the Area Kernels

Seafloor
Segments

* Percentage of
Intersection

27



Bathymetric /

DEM /

Calculate
Ternary Values

I

* Search Annulus
* Flatness Threshold

i

Reduce to 498
Bathymorphons

i

Assign to
Seafloor Landforms

R

* Morphon-Landform
Lookup Table

l

Create
Area Kernels




v

Create
Area Kernels

Backscatter /

Mosaic /

Evaluate
Multiple Modality

-

*  Amplitude Threshold
* Peak Distance

l

Pairwise Compare
the Area Kernels

I

Seafloor
Segments

* Percentage of
Intersection




STEPS FROM #1 TO #3

-
+
o
=

FL: Flat -

RI: Ridge

0
p— | SH: Shoulder 1| FL
SL: Slope
2 FL
FS: Footslope
VL: Valley 3 | SH
4769900 -+ 4 SH
5 RI
6 RI
4769800 -+ 7 Rl
8 RI
T
gassmo- 1
£
2
4769600 -+
4769500 -+
4769400 -+
o

T T T T T T T T T
361000 361050 361100 361150 361200 361250 361300 361350 361400
Easting

(a)

Local Ternary Patterns

T T T T T T T T T
361000 361050 361100 361150 361200 361250 361300 361350 361400
Easting

(b)

Landform Classification

VL
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Northing

STEPS FROM #4 TO #5

T | Histogram T
4770000 1 =
.
0.10
.
£ o008
3
£
. K
T
4769900 4~ 5 0% 4
| &
2
.~ E 004
2
4769800
v
4769700 =
d
4769600 Histogram Intersection [71.56%]
o1o
ﬂﬂﬂﬂ
£
g
} E
4769500 <+ — %nns -
5
'E 0.04
3
2
0.02
4769400
0.00
T T T T 1 bins
361000 361050 361100 361150 361200 361250 361300 361

g T T T T T
150 361200 361250 361300 361350 361400
Easting Easting

(c) (d)

Area Kernels Output Segments




Validation

361000 361050 1100 %1150 31200 31250 361300 361330

Percentage of gravel (in black).
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70°38'30"W

42°57'0"'N

42°56'30"'N

42°56'0"N

42°55'30"N

70°38'0"W 70°37'30"W

70°37'0"W

Coordinate System: WGS 1984 UTM Zone 19N 0 025 05 1 KM
Projection: Transverse Mercator L 1 1 1 J
Datum: WGS 1984

Units: Meter

Service Layer Credits: Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, NORTH

BRESS 1.7.4

Landforms

[ Fat
[:] Ridge
:] Shoulder
B s
B Foossiope
B vorey

Parameters

Search Radius
Inner: 5.0
Outer: 10.0

Flatness
Angle: 1.0
Distance: 0.0

Survey

Open Aquaculture
Summer Hydro
Year: 2003

Sonar
Kongsberg EM3000
Frequency: 300 kHz

Depth (m) -mllw
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BRESS & CMECS Geoforms

POC: Derek Sowers (OER)

Flat

Ridge

Shoulder
Slope
Footslope
Valley

Guyot Flat

e gl
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Ref.: Sowers, D. et al., Application of the Coastal and Marine Ecological Classification Standard to Gosnold Seamount, GeoHab Atlas, in print.
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Graph Analysis & Strategic Bottom Sampling
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Ref.: Masetti, G. et al., Bathymetric and Reflectivity-derived Data Fusion for Preliminary Seafloor Segmentation and Strategic Bottom Sampling, GeoHAB, 2018.
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Graph Analysis & Strategic Bottom Sampling
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Where Can | Download BRESS?

https://www.hydroffice.org/bress

ilW Bress b4 +

& - C @& httpsy//www.hydroffice.org/bress/main Qa % @ & e

HydrOffice

ABOUT BRESS

The Bathymetry- and Reflectivity-Based Estimator of Seafloor Segments (BRESS) provides a robust and
flexible technique to segment seafloor acoustic mapping data by analyzing co-located bathymetric digital
elevation models and acoustic backscatter mosaics.

Principles of topographic openness, pattern recognition, and texture classification are used to identify
geomorphic elements of the seafloor or “area kernels”, then the final seafloor segmentation is derived by
merging or splitting the kernels based on similarity and multi-modality.

The output is a collection of homogeneous, non-overlapping seafloor segments of consistent morphology
and acoustic backscatter texture.

Each labeled segment is enriched by a list of derived, physically-meaningful attributes that can be used for
task-specific analysis.

Contacts: Giuseppe Masetti

& BRESS[1.8.3, previous] = BRESS [2.0.0, current]
"

DOCS

& Online Docs

https://bitbucket.org/hydroffice fhyo_bress/downloads/BRESS.2.0.0.zip
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BSIP

A project that aims of
checking the
consistency of the

backscatter processing
PROJECT results provided by

various software suites



BSIP — RATIONALE

Significant differences in backscatter products
generated by different software
using the same dataset

e

Major limitation for:
= Quantitative analysis
= Combining multiple sources
= Time-monitoring of seafloor changes
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Abstract With the ability of multibeam echo sounders
(MBES) to measure backscatter strength (BS) as a function
of true anglke of insonification across the seafloor, came a
new recognition of the potzntial of backscatter measure-
ments to remotely characterize the properties of the sea-
floor. Advances in transducer design, digital electronics,
signal processing capabilities. navigation, and graphic
display devices, have improved the resolution and particu-
larly the dynamic range available to sonar and processing
software manufacturers. Alongside these improvements the
expectations of what the data can deliver has also grown. In
this paper. we identify these user-expectations and explore
how MBES backscatter is utilized by different communi-
ties imvolved in marine seabed research at present, and the
aspirations that these communities have for the data in
the future. The results presented here are based on a user
survey conducted by the GeoHab (Marine Geological and
Biological Habitat Mapping) association. This paper sum-
marises the different processing procedures employed o

Flectron ic supplementary material The online version of this
articke (dodi:10 10071100140 17-9316-5) contsins supplementary
materizl, which is available to authorized users.

Vanessa Lucieer
vanessa lucieer Eutas.adu. au

Institte for Marine and A ntarctic Studies, University
of Tasmania, Hobart. TAS T001, Australia

2 FPs Economy, Continental Shelf Service, 1000 Brussels,
Belgium

*  Office of O cean Exploration and Research, NOA A,
Maryland 20010, USA

4 Geological Survey of Norway, 7491 Trondheim, Norway

*  National Institwe of Water and Atmosphere, Greta Point,
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extract useful information from MBES backscatter data and
the various intentions for which the user community collect
the data. We show how a range of backscatter output prod-
ucts are generated from the different processing procedures,
and how these results are taken up by different scientific
disciplines, and also identify common constraints in han-
dling MBES BS data. Finally. we outline our expectations
for the future of this unigue and important data source for
seafloor mapping and characterisation.

Keywords  Multibeam acoustics - Backscatter - Habitat
mapping - Marine geology - Seafloor facies

Introduction

The applications for multibeam echosounder (MBES)
backscatter data have grown exponentially in the past
30 years since it was first presented as a potential data
souree for characterising the seafloor in 1985 by de Moust-
ier (1985). This paper presents a short review of data use,
informed from the results of survey conducied in 2014 by
the Intemational Marine Geological and Biological Habi-
tat Mapping (GeoHab) forum (GeoHab: hip:geohab.
org/)y [the survey can be found at: http/geohab.org/bswe/
bswg_participation/userneeds/ (last accessed 2803/2017)].
This survey revealed both the specific details regarding the
current utility of backscatter within the user-community
and the range of intended future application areas, which
may help shape the future evolution of the echnology. The
utility of backscatter data can be summarised into two main
calegories; mapping the seafloor for (a) exploration and
(b) monitoring implying different levels of technical con-
straints. This paper follows on from the report “Backscatter

€ springer

the increasing use of backscatter data. The limitation
regarding software was mentioned in relation to both acqui-
sition software packages and processing software packages
and that sometimes the data formats between the differ-
ent platforms were not compatible in the recent past. The
majority of users in the survey used the following soft-
ware: SDnarscopﬁ@, QPS F]cdﬂrmaus[E, ﬁrcGIS"E‘, CARIS®
and MB Systems. From this list only Sonarscope®, QPS
Fledermaus®, CARIS® and MB Systems are able to provide
some level of backscatter data processing while ArcGIS
provides image analysis only once backscatter image has
been produced by the earlier listed software tools. Amongst
the four backscatter processing tools, users can apply back-
scatter corrections and produce mosaics (Image process-
ing) with various levels of signal processing available. One

Ref.: Lucieer, V. et al., User expectations for multibeam echo sounders backscatter strength data-looking back into the future, Marine Geophysical Research, vol. 39(1), pp. 23-40, 2018.




COMMON DATA SETS
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BSIP — OPENBST
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OPENBST

An open-source
toolchain for
processing acoustic
backscatter data
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A SHIFT IS REQUIRED FROM THE EXISTING CLOSED-SOURCE APPROACH
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-

NOT COMPETING WITH COMMERCIAL SOLUTIONS, BUT
A SET OF COMMUNITY-VETTED, REFERENCE ALGORITHMS
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OPENBST — SEQUIM BAY EXPERIMENT
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STORMFIX

<& 0§ A collection of methods
for artifact identification
and reduction
in acoustic backscatter
mosaicking

Ref.: Masetti, G., Calder, B. R., and Hughes Clarke, J. E., Methods for Artifact Identification and Reduction in Acoustic Backscatter Mosaicking, U.S. Hydro, Galveston, TX, 2017.
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Ref.: G. Masetti et al., “How to Improve the Quality and the Reproducibility for Acoustic Seafloor Characterization”, GeoHab 2017. p. Nova Scotia, Canada, 2017.
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EPOM

A project that aims to
provide
e-Learning resources
for Python coding
specific to the Ocean
Mapping field



EPOM — CCOM/JHC RATIONALE

Incoming students in Ocean Mapping (OM) courses
come from very different backgrounds

-

Some have limited programming experience

-

Need to ensure
a minimum common level of programming skills



EPOM — GOALS

* To familiarize with key programming concepts
* To teach programming habits and skills

* To introduce the effective use of the extensive help and online
resources available for Python

* To provide just enough basic Python knowledge to start to code

NOT A FULL COURSE ON HOW TO PROGRAM IN PYTHON!



WHY PYTHON?

@ python

= SIMPLE TO LEARN
= INCREASINGLY POPULAR
= FREELY AVAILABLE
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Python for Beginners

A survey found the language in use in introductory programming

classes in thetop US. computer science schoals.

HE WAY TAYLOR POULO SEES
it, learning to code inPython
is comparable “to leaming
Latin and romantic languag-
es.” Once someone grasps

the logic behind Python, the concepts
can be mare easily transferred to other
languages, maintains Poulos, a senior
majoring in industrial engineering at
the Georgia Institute of Technology
(Georgia Tech). "Once you get oo
fortable thinking in a different type
of logic and using different words, it's
much more comfortable to leam new
things,” she says, adding that she was
required to take three computer sci-
ence classes at Georgia Tech, all in Py-
thon. *Python did that.”

Python, an open source scripting
language, has become the most popu-
lar introductory teaching language at
top US. universitiess—Georgia Tech
among them—according to a recent
survey by Philip Guo, an assistant pro-
fessor of computer science at the Uni-
versity of Rochester. Guo decided to
conduct the research after noticing
anecdotally over the past few years that
Python was replacing languages such
as Java as the de facto introduction to
programming class in more and more
computer science classes at universi-
ties around the country.

Because it is a scripting language,
Python automates tasks that would
otherwise needto be performed manu-
ally. Java and C++ also are popular and
widely used. The main difference is
that Python programs tend to run s low-
er than Java programs, but they take
significantly less time to develop, ac-
cording to the Python Software Foun-
dation. Python programs also tend to
be shorter than eguivalent programs
written in Java because of “Fython's
built-in high-level data types and its dy-
namic typing,” the Foundation notes.
While the same is true of C++, Python
code is generally one-fifth to one-tenth
the length of equivalent C++ code, and
“Anecdotal evidence suggests that one

Nnews

Esther Shein

@ python

Fython programmer can finish in two
months what two C++ programmers
can't complete in a year," the Founda-
tion's website states.

During the summer of 2014, Guo
went to the websites of the top 39
U.S. schools for computer science as
ranked by U.S. News & World Report
in 2014, and collected as much data
as he could from looking at their in-
troductory computer science courses.
He stopped at 39, he explains, be-
cause there was an eight-way tie for 40
and “we had to stop somewhere.” At
schools including the Massachusetts
Institute of Technology (MIT), Carn-
egie Mellon University, and the Uni-
versity of California, Berkeley, Python
emerged as the leading language to
teach novices (the full list, along with
Guo's blog on the topic, can be found
at at http: //bit ly/Wovtox).

Froponentssayitis no surprise Python
has become the most popular teaching
language in colleges, because compared
to programs like Java, it is easier o leamn
and touse wwrite programs thatdo prac-
tical things withverylittle code.

With Python, *“There's very little

|
In contrast to Java,
Python makes more
sense for people

who are writing

small programs.

MARCH 2015

overhead in getting to the point
where people can start to write inter-
esting programs; the syntax is pretty
straightforward,’* observes John Gut-
tag, professor of electrical engineer-
ing and computer science at MIT, and
the author of several books, includ-
ing one about learning to program
in Fython. In contrast to Java, which
has a *faifdy complicated syntax and
fairly complicated static semantics,”
Python makes more sense for people
who are writing small programs, he
says. Java is designed to support peo-
ple writing large, *industrial-quality”
programs containing thousands of
lines of code, says Guttag, who teach-
es one of two introductory courses of-
fered by his depariment.

Another reason Guttag believes
more colleges are using Python as an
introductory programming language
is that it has “a verylarge set of highly
useful libraries that have been built
over the years that support things ..
that are easy to use from language
proper, and that makes Python a par-
ticularly useful language for scientists
and engineers who want to take ad-
vantage of those libraries.”

Python is also very good for “let-
ting you teach conceptual material
without getting in the way,"" observes
Guttag. *So [ don't find myself spend-
ing all my time explaining Python to
the students. I get to spend a lot of
time explaining what I think are more
long-lived concepts,” like algorith-
mic complexity.

Not everyone agrees Python is the
be-all-end-all as an introductory pro-
gramming language. Shrimm Krish-

WOL. 58 | NO.3 | COMMUNICATIONS OF THEACM 18
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Economist

Daily chart

Python is becoming the world’s most
popular coding language

But its rivals are unlikely to disappear
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“I CERTAINLY didn't set out to create a language that was intended for mass
consumption,” says Guido van Rossum, a Dutch computer scientist who
devised Python, a programming language, in 1989. But nearly three decades

on, his invention has overtaken almost all of its rivals and brought coding

to the fingertips of people who were once baffled by it. In the past 12
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TwO MAIN LINES OF ACTION

Development & Programming Basics Introduction to
Beta Testing with Python . Ocean Data Science

1-Jul-2019 26-Aug-2019
Official Release Fall Term begins



PROGRAMMING BASICS WITH PYTHON

" Basic programming concepts with a focus on OM applications

= Structured in 2 phases:

a Asynchronous, online learning through a remotely-hosted collection of
Jupyter notebooks (using JupyterHub).

a In-person meeting during the orientation week:
o To answer students questions
o To evaluate their understanding of the concepts
o To stimulate collaboration among students

Review Meeting

1-Jul-2019 26-Aug-2019
Official Release Fall Term begins



INTRODUCTION TO OCEAN DATA SCIENCE

* A connector to the OM courses
* 2 modules in ESCI/OE 872 — Applied Tools for OM
o Module #1 - First 2 weeks:
o Data analysis/visualization (e.g., numpy, matplotlib)

o Algorithms and data formats (e.g., scipy, GDAL, PyProj)
a Module #2 - Last 2 weeks:

o How to develop research code (e.g., git, Pydro)

-

26-Aug-2019
Fall Term begins

10



DEVELOPMENT & BETA TESTING

A >
~ Jupyterhub

= Current solution for Programming Basics in Python based on JupyterHub:
a A Python environment that runs on a multi-user server
o All the students have an identical computing environment
o No need to install Python and third-party libraries on local machine
o Students only need a modern browser and an Internet connection!

@ y

1-Jul-2019 11
Official Release



WEFPOR049 Proceedings of IPAC2016, Busan, Korea

ENVIRONMENT FOR SCIENTISTS AND ENGINEERS

L. Fernandez. R Andersson, H. Hagenmd, T. Korhonen, E. Laface,
European Spallation Source, ERIC, Lund, Sweden
B. Zupanc, Cosylab, Ljubljana, Slovenia

Abstract

The European Spallation Source [1] will be the world's
most powerful neutron source, once its comstruction is
finished. In order to design, build and operate this com-
plex machine many dif ferent software components and
frameworks will be needed. One of those is Jupyterhub, a
scripting environment for data analysis, scientific compu-
ting and physics simulations. Jupyterhub 15 a multser
version of the IPython notebock (Jupyter) [2] that can be
deployed in a centralized server; provides centralized
authentication, centralized deployment, promotes collabo-
ration and provides access to the most advanced libraries
for data cleaning and transformation. simulation and sta-
fistics. At the Integrated Controls System Division a cus-
tomuzed wversion of Jupyterhub was deployed, providing
sandboxed environments to users using Docker [3] con-
tainers. Among other charactenistics of this installation we
can find: clustering, load balancing, A/B testing, Amazon
Web Services integration. nbviewer and OpenXAL ite-
gration.

INTRODUCTION

During commissioning and operation of the ESS accel-
erator, physicists and engineers will need to develop a big
amount of seripts. Many of those scripts will involve data
analysis and in many cases they will make use of physics
simulators and emmlators of physical devices. The Inte-
grated Controls System Division (ICS) at ESS 15 making
an effort in standardization of the development of such
scripts. The goal is to provide a common approach, ESS
wide, regarding the development of scripts and the devel-
opment of data analysis software.

The standardization of the scnpting platform will bring
many benefits to ESS, such as:

* Keep control on the quality of the software produced
by physicists and engineers. The use of a common
framework and the use of a cenfralized storage for
scripts will facilitate the integration and the testing of
the software produced. Most of the tests will be static
analysis of the code and completely automated. ICS
will guarantee as well that scripts follow code con-
ventions ameng other parameters.

Avoid the proliferation of scripting languages. It will
be mpessible for ESS to maintain software wrtten
in any possible language.

Setup of a centralized repository for scripts. Having a
central storage system for scripts, will make it possi-
ble to backup all the software and also to facilitate
the integration with the Git version control system
provided by ICS.

« [t will also bring the possibility of creating a shared
space where users can publish their scripts and make
them public to the rest of the ESS users and m-kind
collaborators.

The scripting environment selected by ICS was Jupyter,
in particular the Jupyterhub solution was the one finally
deployed. Some languages will be officially supported
among others: Python, R and Julia.

JUPYTER AND JUPYTERHUB

Jupyter is an open source imfiative for interactive data
science and scientific computing. Jupyter 15 language
agnostic and provides support for many different senpting
languages. Jupyter Notebook 15 the tool selected by ICS
for scripting standardization. Jupyter Notebook is a web
application that will let the user create documents con-
taining code and documentation, such as: equations, plots,
videos and text. Among the different domains where
Jupyter Notebook has successfully been used is worth to
menfion: data cleaning, data transformation, mumencal
simulation, statistical modelling and machine leaming.
Figure 1 shows an example of a notebook using Open-

Figure 1: Screenshot of a Jupyter notebook

The use of Jupyter Notebook at ESS will bring the pos-
sibility of keeping code and documentation together in the
same file. This will be extremely interesting for the
seripts used in commissioning and developed not only by
ESS staff but also m-kind confmbutors. It will also be
possible to organize effectively all the scripts developed,
so they can be easily searched and also audited.

Jupyter and Jupyter Notebook can be min in standalone
mode m the user’s machine. But, ICS wants to provide
that service from a centralized server hosted at the ESS
premuses. The benefits of such centralization are:

* Provide automatic backups of the code. The user
does not have to be wormed about the backup strate-
gv; this process will be taken in charge by ICS back-
g all the notebooks on a daily basis.

* Provide access to the different ICS services and da-
tabases. Access to all the ICS ecosystem will be pro-

ISBN 978-3-05450-147-2 06 Beam Instrumentation, Controls, Feedback and Operational Aspects

778

T32 Online Modelling and Software Tools

ICS provided in 2015 a custom centralized mfrastruc-
ture for Jupyter notebooks. This infrastructure was re-
cently moved and ported to the community-supported
project Jupyterhub. Jupyterhub is a multiuser version
of the Jupyter Notebook designed for centralized de-
ployments. Jupyterhub i1s a very active project right
now and many institutes and universities are intensive-
Iy collaborating and deploying this solution. The UC
Berkeley deployed an extremely interesting solution [4]
based on Jupyterhub. ICS built its own setup based on
the UC Berkeley approach.




Z jupyterhub Teaching with Jupyter '
Notebooks an upyterHub

Deploying Jupyter Notebooks

for Students and Researchers Jess Hamrick Min RK Kyle Kelley
. : @jhamrick @minrk @rgbkrk
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Setting Up JupyterHub without losing your

7 3rd Annual Regional Python Conference J u pyter H u b fo r S a n ity
Distance Learning

Ryan Lovett, Yuvi Panda
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DEVELOPMENT & BETA TESTING

» SERVER CURRENTLY HOSTED AT: HTTPS://[EPOM.HYDROFFICE.ORG

= =POM

=®

x +

@ https://epom.hydroffice.org/hub/login w @ ¢

e-learning Python
for Ocean Mapping

Username:

Password:

14



DEVELOPMENT & BETA TESTING
AN INITIAL COLLECTION OF NOTEBOOKS:

I" index Last Checkpoint: a few seconds ago (autosaved)

File Edit View Insert Cell Kemel Widgets Help

+ 3= A B 4+ ¥ MRun |l C W Markdown ~ ©

List of Notebooks

Notebook Name

ﬁ Logout | Control Panel

Welcome on Board
Variable and Types
Lists of Variables
Conditional Execution
Loops

Write Your Own Functions

Dictionaries

Read and Write Text Files

First Steps of a Class

More About Classes

Wrapping Up Notions

Q For issues or suggestions related to these notebooks, write fo: 4

Python: pros and|

Variables. int, float, atr

bool . &#. if |, elif,

clas

I'. UGO_WQEOH‘IE_OI’I_BOGFC’ Last Checkpoint: 4 minutes ago (autosaved) ﬂ Logout | Control Panel

View Insert Cell Kermnel Widgets Help Trusted Python 3 O

B 4 % MRun B C W Markdown v m| o = Al

J;’,“ﬁ =
Welcome on Board! "@\

If you are reading this notebook. you are likely to be a student at the Center for Coastal and Ocean Mapping / NOAA-UNH
Joint Hydrographic Center (CCOM/AHC). Welcome!

Memory: 215 MB

As a student, you will have assignments for the courses that you will be taking. These assighments can come in the form of
practical laboratory exercises, presentations, essays, and many other forms. A large number of exercises have a significant
'coding' component, meaning that you are expected to write some short computer programs (code) to achieve certain ocean-
mapping related tasks.

We do not assume that you are familiar with computer programming. and we have therefore created this short training on
programming basics. Through a set of notebooks, we will provide you with the basic coding knowledge required for the
successful completion of your first assignments. The notebooks use Python, the preferred programming language at
CCOM/JHC. This document is an example of a Python notebook and is the first of the series in Programming Basics with
Python fer Ocean Mapping.

The overall task is to lead you through some basic concepts of programming using the Python language, with a focus on their
application to the Ocean Mapping field.

15



DEVELOPMENT & BETA TESTING

« AN INITIAL COLLECTION OF NOTEBOOKS:

= KEY CONCEPTS
s SUPPLEMENTARY INFO
s EXERCISES WITH SOLUTIONS

= A VIRTUAL ROOM ON P1AZZA.COM WHERE STUDENTS:
= ASK (AND ANSWER) QUESTIONS

I'._ 0027Listsiofi\fariables Last Checkpoint: 3 minutes ago (autosaved) ? Logout | Control Panel
o I NT E RACT W ITH I N ST R U CTO RS File Edit View Insert Cell Kemel Widgets Help Trusted | Python 3 O
+ = @& B4+ ¥ MR B C W | yakiown v o = [V] « Memory: 352 MB
o S =
TA RT TO B U | LD A CO M IVI U N ITY IT OOO_WeIc:ome_on_Bcard Last Checkpoint: 7 minutes ago (autosaved) a oooooooooooooooooo
File Edit View Insert Cell Kernel Widgets Help Trusted Python 3 O
. + @ B/ 4 % MR B C W uakdown = o = 4 [¥] Memory: 215 MB

4 T Ny
LA

Welcome on Board!

If you are reading this notebook, you are likely to be a student at the Center for Coastal and Ocean Mapping / NOAA-UNH
Joint Hydrographic Center (CCOMAIHC). Welcome!




CURRENT FEEDBACK

What is your general evaluation of all completed notebooks?
10 responses

8

6

4

2

0

0 ((i%)

0 (ﬁ%) 0 (?%)

0(?%) a(cf%) 0(01%) 0(?%)

1(10%)

1

2

3

4

5

6

T

" think these are a great place to start.

“Tope this co pretty weat!”

"D neally lite tow 9 can do this from home

without having to install any software.

AU the text co wery neadable and easy to
o
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EPOM — PUBLICLY AVAILABLE

¢« > cC

& GitHub, Inc. [US] | https://github.com/hydroffice/python_basics

= UFTEmCany_an_sorgTy_ Iy e Iy SUUET SO PETTTETTIET TTOTEDT
E| empty.ipynb added ‘'maore info icon + PE

E indexipynb Work on 010

E requirements.txt added license, authors, and requiremen
S README.rst

Programming Basics with Python
* Code: GitHub repo
® Project page: url
* Code License: LGPLv3

e Text License: Attribution-NonCommercial-MoDerivs 3.0 Unported

General Info
""ﬁ =
A A

This repesitory contains a collection of Programming Basics with Python notebooks.

The overall task is to drive you through some basic concepts of programming using the Python language.

Copyright Notice

Copyright (c) 2019, University of New Hampshire, Center for Coastal and Ocean Mapping. All rights reserved.

& 2019 GitHub, Inc. Terms  Privacy Security  Status Help

Contact GitHub ~ Pricing APl

a & @ ¢

Training

& udy agu
9 days ago
7 days ago

17 days ago

Blog About

©
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EPOM — AVAILABLE IN PYDRO 2019

@ Pydro Explorer v19.4(r9834) DEVELOPER - O

File Help

Applications 8 | | Description 8
My Recent | Run Program | | Add to Start Menu | | Add to Desktop |

~Backscatter
~-Sound Speed

&

<-- -

&

=

Programming Basics with Python

Deliverables

&3]

“ERS Programming Basics with Pyvthon 15 a collection of notebooks that aims to teach yvou programming basics in
E--Surfaces Python, assuming zero knowledge on the subject, in preparation for the labs and exercises in the Ocean
“Branch Tools Mapping courses.

~ArcMap

- Tides and Datums

]

Online Resources:
HyvdrOffice project page
ePOM page

=

- Raw Data Access/Conversion

o

earning
ommaon Code Base Explorer (Python 2.7)
ommoen Code Base Explorer (Python 3.6)

Bl Open Programming Basics with Python

--Reset Programming Basics with Python

=0 Open Introduction to Ocean Data Scienc
- Reset Intreduction to Ocean Data Science
~Other

“BETA / EXPERIMENTAL

Log Window

< >

Filter Apps:

‘ Qv Search @ |




Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov
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* APPS, LIBS, AND DEPENDENCIES
* PACKAGING

* DISTRIBUTION & LICENSING

* GOVERNANCE & MAINTENANCE



APPS, LIBS, AND DEPENDENCIES



HYDROFFICE = KEY CONCEPTS
* All the Python code is in Python 3.6+

* No codein Python 2: https://pythonclock.org/

@ Pytho +
€« cC & //pyt G 086 (]
Python 2.7 will retire in...
0 6 25 0 9 48
Years Months Days Hours Minutes Seconds

* Noneedtouse: from future import division, print function, ..

* All the Python packages are under a common namespace: hyo2

 Forinstance, QCTools is under hyo2.qc


https://pythonclock.org/

INSTALLATION REQUIREMENTS

HydrOffice

Third Party

hyo2.qc

A xx
BC [l

hyo2.abc hyo2.enc hyo2.grids

numpy
scipy

PySide2
matplotlib
gdal
pyproj
bidict
appdirs
psutil




HYDROFFICE — DEVELOPMENT ENVIRONMENT
ANA&:ONDA”

* Package ecosystem: https://anaconda.org/

* Cross-platform: Windows, Linux, Mac
* Language-agnostic

.- CONDA-FORGE

* Python
y O ? ABOUT  SEARCH DOCS CONTRIBUTE PACKAGES NEWS
’ C++ STATUS DONATE!
* Package manager: conda ” Q]g

* Channel: conda-forge

CONDA-FORGE

A eemmunity led collection of recipesybuid

@® infraStructure and distribugionsfor the echdazpatkage

® manager.


https://anaconda.org/
https://conda-forge.org/

HYDROFFICE — DEVELOPMENT ENVIRONMENT

e Download and Install miniconda 4.5.4

* Why 4.5.4? Last installer based on Python 3.6
* Why Python 3.6? Selected Python version for current field season

* Add conda-forge channel:
* Run: conda config --add channels conda-forge

* Install all the required packages:

* Run: conda i1nstall matplotlib scipy gdal ..
* Run: pip install PySideZ2 ..

* Clone and Install HydrOffice packages:
* Run: pip install -e

* Test the app:
* Run: python —m hyo2.gc.gctools



https://repo.anaconda.com/miniconda/

HYDROFFICE — DEVELOPMENT ENVIRONMENT
. Suggested Code Editor (IDE)

* PyCharm
* Community Edition is fine
* Cross-platform

* Suggested GIT Client:

* Sourcetree
* Free
* Support Windows and Mac

-

* To compile C++/C code:
A g

* CMake
* Visual Studio 2015 (Windows)



https://www.jetbrains.com/pycharm/download/
https://www.sourcetreeapp.com/download-archives
https://cmake.org/
https://visualstudio.microsoft.com/vs/older-downloads/

HYDROFFICE — CODING STYLE

* The HydrOffice’s Python code follows:

* PEP 8 - Style Guide for Python Code
* PyCharm (and modern IDEs) simplifies PEP8 fulfillment

= project.py |

@property
def flagged fliers(ssli):
if self.number of fliers():
return self._fliers.flagged_fliers
else:
return list()

26

=
AL

def number of fliers(self):
if not self._fliers:

=
Wwoom

1&0 return 0

161 return len(s=lf. fliers.flagged fliers)

le2

163 def make_fliers_output_folder(s=lf) -> str:

164 # make up the oubtput folder (creating 1t 1f 1t does n

165 if self.output project_folder:

1&6 ! output_ folder = Ds.path.join{self.Dutput_folder,iself._surveyj
187 else: i

1£8 cutput_folder = self.out.put._folde| PEP 8: missing whitespace after '’
165 if self.output_subfolders:

170 ocutput_folder = os.path.join{output_folder, "flier finder")
171 else:

172 output_folder = os.path.join{output_folder)

173 if not os.path.exists{output_folder):

174 o3.makedirs (output_folder)

17& return ocutput_ folder



https://www.python.org/dev/peps/pep-0008/

PACKAGING



PACKAGING — KEY CONCEPTS

* Based on:
* Python Packaging User Guide by the Python Packaging Authority (PyPA)

* Python-pure Packages vs. Extension Packages

* We need extension packages to:
* Speed-up the code execution
 Call code written in other languages

11


https://packaging.python.org/

PACKAGING — BINDINGS

e Based on:

* ctypes for hyo2.bag
* “aforeign function library for Python” - part of the standard library

* Allow to call functions in shared libraries from pure Python.
e Cython for QC Tools, CA Tools, SSM, etc.
* “an optimising static compiler for the Python programming language”
* A superset of the Python l[anguage that supports:
* Calling C functions

* Declaring C types on variables and class attributes
* SWIG for hyo2.grids, hyo2.enc, etc.
* Atool to call C/C++ code from a variety of high-level programming languages
* Parse C/C++ interfaces and generate the “glue code”
* Numba for OpenBST(?)
* “JIT compiler that translates a subset of Python and NumPy code into fast machine code”
* Translate Python functions to optimized machine code at runtime using LLVM compiler

12


https://docs.python.org/3.6/library/ctypes.html
https://cython.org/
http://www.swig.org/
https://numba.pydata.org/

PACKAGING — VERSIONING

e Based on:

* PEP 440 - Version Identification and Dependency Specification
* “The release segment consists of one or more non-negative integer values, separated by dots”
* Examples of final release:
e 3.1.8—%“3”:major, “1”: minor, “8”: micro or fix
* 2019.0.3—%“2019”: major, “0”: minor, “3””: micro or fix
* Examples of pre-release:
e 2.1.0b1l — “2”:major, “1”: minor, “0”: micro or fix, “b1”: beta release #1

e 4.0.0rec2 — “4”: major, “0”: minor, “0”: micro or fix, “rc1”: release candidate #2

13


https://www.python.org/dev/peps/pep-0440/

PACKAGING — DOCUMENTATION

e Based on:
* Sphinx

* Originally created for the Python documentation
* Multiple output formats: HTML, LaTeX, PDF, etc.

* Hierarchical structure, cross-references, indexing, code handing, etc.

* Generate documentation is publicly available on:

* The HydrOffice website
* Within the apps

14


http://www.sphinx-doc.org/en/master/

PACKAGING — DOCUMENTATION — HTML

HydrOffice QC Tools 3.0.6 documentation = previous | next | index

Previous topic
1. In brief

Next topic

2.1. Installation
This Page

Show Source

Quick search

Go

This document describes the HydrOffice QC Tools application (3.0). For the project page, go here.

2. User manual

e 2.1, Installation

o 2.1.1. Installation using the Pydro distribution

e 2.2 Survey Validation

o 2.2.1. Overview
e 2.2.2. Data inputs
o 2.2.3. Detect fliers

m 2231 How To Use?

m 2.2.3.2. How Does It Work?
o 2.2.4. Detect anomalies
o 2.2.5. Detect holidays

m 2251 How To Use?

m 2.2.5.2. How Does It Work?
o 2.2.6.Grid QA

m 2.2.6.1. How To Use?

m 2.2.6.2. How Does It Work?
e 2.2.7. Scan Designated

m 2271 How To Use?
m 2.2.7.2. How Does It Work?

15



ACKAGING — DOCUMENTATION — PDF

HydrOffice QC Tools Manual
Release 3.0.6

2019, CCOM/JHC,UNH

May 28, 2019

-

S

In brief

User manual
Developer’s guide
License

Credits

CONTENTS

CHAPTER
ONE

IN BRIEF

QC Tools assist in the review of various types of data occurring all throughout the ping-to-public process.

Accepled data inputs are bathymetric grids, feature files, sounding selections, and directory structures. The output is
GIS-layers that alert to the user various parts of their data that might require more attention. Summary reports are also
printed for the record and review.

The objectives are to improve data accuracy, while also reducing the overall time required for ping-to-chart

16



PACKAGING — CONTINUOUS INTEGRATION (ClI)

 Based on:
* AppVeyor
 Windows

e Travis-Cl
 Linux
* Mac

l' giumas Marge branch "aml-no-lock’ of github.com:hydroffice/hyo2_soundspeed i...

m data

m docs

B =xamples

i freeze

I hyol

il rescurces
I scripts

I tests

[E] .coveragerc
E] «coveralls.ymil
[E] .gitignore
E] Jtravisyml
[El AUTHORS.rst
[E] HISTORY.rst
[£] LICEMSE

[E] MAMNIFEST.in
[£] REACMErst
[El appveyorym
Bl setup.cfg

El setuppy

EE README.rst

HydrOffi

improvements to AML driver to manage no-lock for position (#31)
updates for Valeport RapidsV

added coveragerc

updates for freezing script

added salinity and temperature to csv export

added creation of constant-gradient profile

created Scripts folder and merged WOADS and WOA13 interactive examples
code modified to handle general regofs_folder

added coveragerc

updated tests

fix to avoid folder named ‘logging”

added coveragerc

updates to all the authors lists

First commit after hyod

First commit after hyod

Added simple tests for package inits

improvements to AML driver to manage no-lock for position (#31)
added coveragerc

First commit after hyo2

bug fixes for server mode and upgrade to gsw 3.3.1

ou

peed

docs | latest | & build | passing | build passing | < code quatity | A ] DOI 10.5281/7en0d0. 1174975

Latest commit de5+47e 10 days ago

11 days ago
ast month
ast month

2 maonths ago
10 day= ago
ast month
5 maonths ago
ast month
ast month
& months ago
3 months ago
ast month
ast month
& months ago
& months ago

3 years ago

11 days ago
ast month

& months ago

ast month

17


https://www.appveyor.com/
https://travis-ci.org/

PACKAGING — REPOSITORY STRUCTURE

v [l hyo2_qgc library root
> [ build

T data — Test Data

ER dist

¥ docs Documentation

L0 examples Example Scripts
L freeze Freezing Stuff
L hyo2

B hyol.qc.eqg-info

N resources Logo, icons, etc.
L tests m Tests

Q. gitignure
[r- init__

! AUTH C}HS.rst
wst HISTORY.rst
2 LICENSE < License file
= MANIFEST.in
wET README.rst
= setup.cfg

i setup.py — Installation setup

WoW W W W W W WY




PACKAGING — REPOSITORY STRUCTURE

v hyo2_qc library roct
build
data
dist
docs
examples
freeze
hyod HydrOffice namespace
> qc= QC Tools package
>

rori

{VVVVVV

> unccalc
A _Init__.py
> hyol.qc.egg-info
> resources
> tests
¢ .gitignore
A _Iinit__.py
it AUTHORS.rst
wst HISTORY. rst
= LICEMNSE




PACKAGING — REPOSITORY STRUCTURE

v Elhj,fﬂ-E_qc library root
» [Ebuild

L0 data

£l dist

L0 docs

L examples

0 freeze

L0 hyo?

v g

> 3 chart Chart module
7 common Shared code among modules
L1 getools QC Tools GUI

L scripts
W survey — Survey module
i--_init_.p].r
> M rori
» W unccalc
i'r-_init_.pj.f
> I hyo?.qc.eqgg-info

£ W W v v v

WOW W W

» [ resources

_ |



DISTRIBUTION & LICENSING



DISTRIBUTION

* User-installed packages

)

e “pip install -e .
e Users that want to improve/contribute to the code base

* As part of the Pydro Distribution

*  Automatic updates (e.g., through Pydro Explorer/NOAA Pydro Server)

* Stand-alone apps

22



DISTRIBUTION — STAND ALONE

* Python freezer: pylnstaller ﬂ
* (Cross-platform '_
: A

Large community

* App-required code and libraries collected into a single folder

* No “installation”; just unzip and run it!

23


http://www.pyinstaller.org/

HydrOffice

The overall aim of this tool it to improve
data quality issues, to reduce review and
acceptance times, and ultimately to
reduce ping-to-public times.
Furthermore, once one of the developed
algorithms is mature and effective
enough, existing cc
might decide to ad

You have chosen to open:

[ QCTools.3.0.7.zip

Opening QCTools.3.0.7.zip

easy transition bas:
working implemeni

which is: zip Archive (361 MB)

DISTRIBUTION — STAND ALONE

The speed in prototyping, a
characteristic of the adopted Python
language, eases the decision to abandon
a developed algorithms in case that is
not effective or a commercially
supported implementation becomes
B itten in Python
e current stable

from: https://bbuseruploads.s3.amazonaws.com

Cont

What should Firefox do with this file?

O Openwith | 7-Zip File Manager (default)

(®) Save File

[] Do this autermnatically for files like this from now on.

& QC Tools 3 [3.0.6, previous]

& QC Tools 3 [3.0.7, current]

24



LICENSING

e Dual License
 Community license — GNU LGPL LBPU&

Free as in Freedom

* Industrial Associate license

 Public domain for NOAA contributions:

» “Portions of this project were developed under a cooperative agreement with NOAA Coast Survey
Development Laboratory, and contain NOAA-developed code in the public domain.”


http://ccom.unh.edu/partners

LICENSING

HydrOffice

HYDROFFICE

LICENSE

HydrOffice is available under two different licensing options designed to accommodate the needs of our
various users:

¢ Community license
o Industrial Associate license

COMMUNITY LICENSE

HydrOffice under the GNU Lesser General Public License (LGPL) version 3 is appropriate for the use of
HydrOffice packages provided you can comply with the terms and conditions of the GNU LGPL version 3.

GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc.<http://fsf.org/>




GOVERNANCE & MAINTENANCE



GOVERNANCE & MAINTENANCE

» Similar to other open-source projects (e.g., GDAL, matplotlib)

* Based on well-known GitHub mechanisms:

* Pull Requests (PR)
* |ssues/Labels
* Milestones/Projects



HYDROFFICE — GITHUB ORGANIZATION
* https://github.com/hydroffice

Pull requests Issues Marketplace Explore

A Research Framework for Ocean Mapping
https//www hydroffice.org/
E] Repositories 61 People 2 Teams 0 Projects 0 Settings
Type: All = Language: All = Customize pins New
Top languages
hyo2 _qc P
Quality Control Tools for Ocean Mapping @ Python @ C++ @ Jupyter Notebook
@python s 1GPL-30 Yoo k0 @0 [0 Updated 2 days ago JavaScript @ HTML
’ ' : | ;
hydroffice-site Private Most used topics Manage
@ HTML éié- B5D-3-Clause ?L“ *0 @0 n& Updated 3 days ago ocean-mapping
learning-programming
hyoz_bress Private learning-python oceanography
@c:+ Yo %0 @0 10 Updated3daysago python



https://github.com/hydroffice

GOVERNANCE & MAINTENANCE

e Different roles based on code contributions:

e |ssues fixed
* Features added
* Workload & time availability

* 3 main roles:

* Core Developers
e Code Contributors
* Testers

hydroffice / hyo2_soundspeed @Unwatch~ 7 | ¥ Unstar | 6

Code (1) Issues Pull requests 0 Projects 0 Wiki Securi ty lilt Insights Settings
Pu Mar 27, 2016 — Jun 8, 2019 Contriution
Contributors

Contributions to master, excluding merge commits

Community
Traffic
Commits
Code frequency
Dependen h

P arep October 2017 April July  October 2018 April July  October 2018
Network
Forks k giumas . T zhang-c

616 commits 873,244 ++ 224532 -- 53 commits 7,009 ++ 1,048 --

People

YFork 8

s: Commits =

l_ : Jﬂh—xlﬂ..m oy Wy ko N -
April October April October April October April Agpril Oclober April October April October April

I barry-gallagher #3 puml 7xcvbnmike15
ry-galiag

29 commits 29,477 ++ 5,597 -- 26 commits 1,780 ++ 392 --

pril  October  Aprl  October  April  October  April




Contact us at: gmasetti@ccom.unh.edu, tyanne.faulkes(@noaa.gov



