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"crs"
I "horlzontal" s
"type": "EPSG",
"value'": 4326
}l
"vertical": "Transducer"
H
"providerContactPoint": {
"orgName": "Example Cruises Inc",
"email": "support@example.com",
"logger": "Rose Point ECS",
"loggerVersion": "1.0"
}l
"convention": "XYZ CSB 3.0",
"datalLicense": "CCO 1.0",
"platform": {
"uniqueID": "EXAMPLE-f8c469f8-df38-11e5-b86d-9a79f06e9478",
"correctors": {
"positionReferencePoint": "GNSS"
} L LON, LAT, DEPTH, TIME
} 68.499214, 15.832683, 59.3, 2020-02-25T01:08:06Z
68.499151, 15.832738, 59.3, 2020-02-25T01:08:07Z
68.498965, 15.832905, 61.3, 2020-02-25T01:08:11Z
68.498965, 15.832905, 61.3, 2020-02-25T01:08:11Z
CSB data IO file 68.498655, 15.833184, 61.3, 2020-02-25T01:08:15Z
g 68.498592, 15.833239, 61.3, 2020-02-25T01:08:16Z f
- 68.498213, 15.833567, 55.3, 2020-02-25T01:08:23Z H I H
(with JSON Geioens, e 5o, wsnns semana | Data and identifying Frequent update o

metadata string)

68.
68.
68.
68.
68.
68.
68.

49815, 15.833622, 55.3, 2020-02-25T01:08:24Z
497713, 15.83401, 54.3, 2020-02-25T01:08:30Z

497399, 15.834287, 53.3,
497399, 15.834287, 53.3,
497336, 15.834341, 53.3,
497147, 15.834506, 59.3,
497147, 15.834506, 59.3,

2020-02-25T01:08:35Z
2020-02-25T01:08:36Z
2020-02-25T01:08:36Z
2020-02-25T01:08:39Z
2020-02-25T01:08:40Z

Funded by NOS OCS

68.497084, 15.83456, 59.3, 2020-02-25T01:08:40Z
68.496959, 15.83467, 59.3, 2020-02-25T01:08:43Z
68.496897, 15.834725, 59.3, 2020-02-25T01:08:44Z
68.496897, 15.834725, 59.3, 2020-02-25T01:08:44Z
68.496708, 15.83489, 54.3, 2020-02-25T01:08:47Z
68.496708, 15.83489, 54.3, 2020-02-25T01:08:47Z

token are submitted viewer
to DCDB via HTTPS

post —
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.496646,
.496457,
.496457,
.496205, 15.835332,
.496143, 15.835387,

15.834946, 54.3,
15.835112, 49.3,
15.835112, 49.3,
53.3,
53.3,

2020-02-25T01:08:48Z
2020-02-25T01:08:50Z
2020-02-25T01:08:51Z
2020-02-25T01:08:55Z
2020-02-25T01:08:55Z
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 Filling in gaps and improving our
bathymetric record (i.e. crowd-to-

chart)

» Detection of chart discrepancies
and change detection

« Reconnaissance to increase
efficiency and safety of field

hydrography
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Syjﬁw@y A full Crowd- %rt\\ rp\e' e

Automated data pipeline

=
currently in operational W T
beta testing ) N o
N %
Scraper developed to programmatically 4 | - V4
extract CSB data from DCDB via AP | N Ty
[ > ’ . /
Raw data scraped and processed tile- } _Z = i -
by-tile ) — ////' = //)
W | P A = co i
y.78 i - =
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Croesl " Th Valumé\a ata
@mw@y A full Crowd-t&CtLaﬂ\\atKrp\e

Automated data pipeline
. . for r‘eference.bath);'metr‘y: . |
cu rre ntly In Operatlonal d?B(ZZle"”;cL)ZZf;if;_iésf;?czgraangozsézgg afafl?c;e;:wed in 'BlueTopo VRT').
- eoTIFF) file can be provided.
beta testing

» Processing software from opensource
libraries

’ CSB Processing

2. Directory with Raw CSB data in *.csv format Browse

I~ 3a. Use Automated BlueTopo Download

3b. Input BAG or GeoTiff file for comparison bathymetry Browse

4. Tide Zone file in *.shp format Browse

 Initial ETL process filters obviously

5. Specify output folder Browse

1d
erroneous data (less than O.§m, greater s Process
than 1000m), and dates outside the LineString ¥ Insert into DuckDB ¥ Export Geopackage

possible submission range

default_transform, reproject, Resampling

» High-speed vessels filtered later
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NOAA BlueTopo
Reference Bathymetry

ERDE oo

» High quality reference bathymetry
fetched via spatial query API

» Optionally could use individual BAG
files

 Critical for estimating transducer drafts
and assessing data quality
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NOAA/NOS/CO-OPS
Tide Predictions at 9449880, Friday Harbor WA
From 2022/10/07 12:00 AM LST/LDT to 2022/10/08 11:59 PM LST/LDT

25 2.5
A
20 Saturday, Oct 8 2022, 4:03 AM LST/LDT 5 2.0
181 Predictions: 1.86m. ﬁ
£
w
[ 0
2 10 _ 1.0
£
£ 2
: 0 S os 3 0.5
| 1:871 «|| B 2k B - N | 123.0041650°W 48.5327506°N v | 6 Selected Feat T . w
'
[ csb_san_juan_islands...nd_tide_applied IMJM csb_san_juan_islands...n of depth_fina |.‘:J.UL csb_san_juan_islands...on of depth_old [J"_/ csb_san_juan_islands...time1_Converted X 0.0 0.0
[E‘Properties Uj;Export- Filter: ﬁ]Selecﬂon T:Extent | [ Attribute Table {F}}Switch Selection ! [}_RotateChart [ SURC S ::
8 o 2 NOAA /NOS/Center for Operational Oceanographic Products and Services,
Change n depth flna, depth old over time1 _Converted 12:00 AM 08:00 AM 04:00 PM 12:00 AM 08:00 AM 04:00 PM 12:00 AM
- - - 10/7 10/7 10/7 10/8 10/8 10/8 10/9
g
\)
PRy o
124 PR
BN
s Can see tide range from high to -,'-‘?
low (dark blue), and corrected AU
12 values (light blue)
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Cogsll Transd uce?Draft imation
SUVEY ~

» Vertical bias detection and comparative
analysis against reference bathymetry

Distribution of Diff Values for AQM-7C152718-1058-4DC0-9D80-CA7D94CA0908 (Anonymous)

of known accuracy '

i _.%_ i:: -h;esatr:i: |—30e.\3/:4-1.25
ngm . ] | f |7 ] 1--- +15StdDev:0.57
« Initial transducer draft estimates done 2000 || i stogrem
on tile-by-tile basis MR RE
1500 1 LI §
51000 i i
500 i( i _—l
sHRE |
0 v P — o s e = _'-'f_lr—ll—l ‘Ivi‘ i " —Il—. =
—6 -4 -2 0 2
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» Ingestion of Spatial Database of
processed points from each Tile QDUCKDB

Q Documentation v

» Uses DuckDB architecture for
post-processing data analysis

and deliverable export DUCkDB iS 3 faSt

* Quality and contributor
analytics dashboard open-sourcel

- Point data and geotiff from database system
ind IVId ual trans ItS exported Query and transform your data anywhere
from DuckDB and delivered using DuckDB's feature-rich SQL dialect
to NOAA’s External Source
Da ta Team Documentation
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* Via SQL commands, tide-
corrected data is compared to
reference bathymetry.

« New transducer offsets are
calculated based on data from
all tiles, (not restricted to tile
boundaries as before)

» This improves transducer draft
estimates from off-shore
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« To account for larger changes in

51\{ S.

Distribution of Diff Values for AQM-6081452e021b39-84599340 (Anonymous)

Vessel draft due to -1 SD: 1_2_].: i E+l SD:1.21 =-- Mean:-0.37
loading/unloading : : Bl
500 | | ——- +1 Std Dev: 0.84
i E [ Histogram
- From analysis of bimodal o "R
distribution of difference i i
histogram, transducer drafts can > : :
) £ 300 ) .
be apportioned more accurately g I :
based on the time of those ) N
200 A 1 I—
measurements. : o
100 B E F i 1|—|
. | 1. (: ‘ L] h N
—4 -2 0 2 4

Diff
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C@)ast Testing Autc;rhatea()uﬁ\}e%\entmn
@]w   ;_, ,: —— S«tkifégks i

» Oultlier detection algorithm on
timeseries dimension utilizing Computer
Vision (OpenCV) and statistical
methods

 Creates boolean flags for observations

% Figure 7
A€C> Q=
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» Oultlier detection algorithm on
timeseries dimension utilizing Computer
Vision (OpenCV) and statistical
methods

« Creates boolean flags for observations
that may be outliers
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Cozst Testi /@m 0//\/

« Sequential Neural Network Outlier Detection Model — more
accurate than CV method, but very slow to compute

pass 1, threshold 4.0m pass 2, threshold 2.5m

s
'--;' ’ g

pass 3, threshold 1.0m pass 3, threshold 1.0m
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Cogsll Testing Aﬁt/gma

Depth

» Oultlier detection algorithm on timeseries
dimension utilizing Predictive Mean
Matching Imputation algorithm
thresholding — 1000x faster than SNN

» Creates boolean flags for observations
that may be outliers

Final Outlier Detection for ROSEP-2fe327ac-cf23-48b6-8370-8b95816565d3_20230710210515_20230712050402.9p!
2. o8 .‘ . .~ -1,*
—75{% # % olep) 8 . .
& L] ., R *e . L4 . S
e . .

.
-10.0 1 . .

=125+

-15.0 4
=17.54
—20.0 4

.+ \Valid

e Outliers (Pass 1)
—22.54 Outliers (Pass 2)

e Outliers (Pass 3) .

—— Final Smoothed Depth <
—=25.0 ¢ T T T T
0 2000 4000 6000 8000

Index
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» Outliers still exist - but detection
algorithms are getting better

« Future development: T~
detecting and removing contiguous V. e
segments of lost bottom tracking via /»*" 7
reference bathymetry comparisons / &
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Cofsl  Final Product Ex
SUREY b

» Once outliers are detected, final products are
exported from the DuckDB spatial database

« Geotiffs and Geopackages with point data are
filtered for outliers and vessel speeds above 20
knots (is that the right number?)

* Intend to create WMTS of processed CSB
rasterized to 10m resolution with option to spatially
query and fetch processed point data from DuckDB
spatial database
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z Automated Comp
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{ Difference Grid: Mean Discrepancy (CSB depth_mod - BlueTopo)

—1.08e7
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25[ CSB Quality Asse%%gn
S@J[ﬂé@y collected CSB during hydri
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CSB Quality Asse é%\ne\n
collected CSB duringhy Ir

Difference between CSB and F00747

hNuQ/ S,

160,000
4 [/] Idw_hamptonroads
120,000 Value
™ 30m
g — Mean : -0.31841 B Om
S StdDev : 047495
Normal Dist.
40,000

A O © % 1% AN A
NSNS

” o' Q

DepthD[ff;r/encemMsea\h Diff — -0-31
Std dev =0.47m
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=

Houston, TX

o s . Comparison of CSB to recent
Tl ET - AT O S . Seected Fatures: 0 | I | SU rvey:

il houston_csb_diff - D...(CSB minus BAG) X
[EProperties |llsExport - | Filter: T:Extent LSRg) © (b
Distribution of Diff (CSB minus BAG)

\ Mean difference: 0.19m
Standard deviation: 0.60 m

— Median : 0.07211
— StdDev : 0.6033

— Normal Dist.

35,000

30,000

25,000

20,000

Count

15,000

10,000

5,000

O o @ N R A"V D 0 g2 D a0 D O

Difference _meters

A Office of Coast Surv

e
National Oceanic and Xtmospheric Administration




Proce&gecl "

v \,0‘

///

d

Processed CSB accuracy is generally
CATZOC C capable (or better

Table 4-1-ZOC Categories

Worse than ZOC C

2.00 m + 5% depth

Worse than ZOC C

Z0C Position accuracy Depth accuracy Seafloor coverage

Al +5m + 5% depth 0.50 m + 1% depth Full area search undertaken. Significant seafloor
features detected and depths measured.

A2 +20m 1.00 m + 2% depth Full area search undertaken. Significant seafloor
features detected and depths measured.

B +50m 1.00 m + 2% depth Full area search not achieved; uncharted
features hazardous surface navigation are not

may be expected.

Full area search not achieved, large depth
anomalies may be expected.

Full area search not achieved, depth anomalies

)

Unassessed — The quality of the depth data has yet to be assessed.

Office of Coast Surve

National Oceanic and %[mospherlc Administration




Detecting coastal
change over time
and bathymetric
discrepancies in

NBS

« Automated change
- detection product
updated as new
data is processed
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Detecting coastal
change over time
and bathymetric
discrepancies in

NBS

« Automated change
- detection product
updated as new
data is processed

ffice of Coast Surve/gl
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» Detecting coastal
change over time
and bathymetric
discrepancies in 1 STBAN =l -
NS N P EE e CSB m‘g%“'

« Automated change O R o ,

- detection product NS ETEE U NES .. .
updated as new BT §F = .
data is processed : ’ |

TNy v ‘ 81°10.1924058W 31°42.4334218N v Selected Features: 0 ne
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« CSB detected and SDB
confirmed shift of Nautilus |
Shoal in Mouth of
Chesapeake Bay
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Crozs| " The Value of CSB Data
@MW@W - SDB corrjejaticﬁ/vaﬁ%\ﬁm\ﬁdgﬁt\rl g.

~

Noatak. o

CSB used in analysis of
Satellite-Derived
Bathymetry Products in
Remote Alaskan Arctic
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C@@St Reconnalssance -De tec ers to

S\UJDWE%V Navigation before deployingilé\id\\y&ﬁxfag
B \ _—

 Fairweather 2023 Dixon
Entrance Project - CSB
identified over half of field- ;g
submitted DTONs ahead of
time
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Cozs] Reconnaissance - Det
@jﬁ@ Navigation before ﬁ/le

451midepthifound

. . \/qextru 2205 m)

« Fairweather 2023 Dixon - chuartl edksounding)(FA
Entrance Project - CSB marked|itasialRieN)
identified over half of field-
submitted DTONs ahead of

time
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We need a larger crowd
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C@@St Part 4

3 - . ,, \ 1 \\

/0g)
e Ay
g 7 51 The available CSB data
B e i is a drop in the bucket
o T compared to available
) AIS data.
2 %
s T We need to support the
4o IJ_I %4 adoption, contribution,
4oy publicization, and use of

CSB data.
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DENED

Jackson Montgomery

New.-
Orleans

Thank you!
Questions/comments:

anthony.r.klemm@noaa.gov

Tallahassee
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