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Why we are searching for features in lidar

e Explicit contract task for Sandy IOCM team is to address “shoreline
and bathymetric changes and the presence of submerged features”
e Using Lidar collected by Federal and State government agencies
e Features found in lidar may have implications for hydrographic workflow

e Address Non-traditional Data Sources for Potential Sandy (Post-
Storm) Ocean Mapping Outputs

e Are there objects/features in the areas that may be notable?

e Disambiguation of term “features”
e Versus “objects,” “contacts” and “targets”
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 Multiple Products from a Single Dataset
1) How to incorporate into a hydrographic workflow (OCS, NGS, RSD)
e Navigationally significant
e Shoalest Depths from Submerged Features

2) Documenting Marine Debris (Office of Response and Restoration)

e Describing marine debris post storm events
e What remains, what has been removed

e Our goal, “Maximum use and Re-use of Data”
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Goals for Present Study

e Features: Can we find them...if YES then

e Summarize the characteristics of these features
 What lidar classes are features being found in
e Bathy, Unclassified, Water Column, Water Surface, Ground etc.

 Where, with respect to the water column, are they?
e Submerged features

e How do we visualize the datasets?
e 3-D point cloud, vertical profiles, 2-D point cloud, grids/rasters, resolution of point cloud

e Can we develop a systematic approach to find features?
e Developing parameters for a feature finding algorithm
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__ DatasetsandTools

e Collected by NOAA NGS RSD using a Riegl VQ820G
e Collected 2013-2014

 New York, North Carolina and Virginia datasets provided to Sandy IOCM by
RSD for integration into hydrographic workflow

Rivieres

 NOT Collected specifically for hydrographic =
Workflow or to find Marine Debris o ﬂﬂﬂﬂﬂﬂﬂﬂﬂ
(Shoreline and ha bitat mapping) VP”?%}HWM h = mw:;s:n
* Software used: ArcGIS by ESRI, e e
LP360 by GeoCue, CARIS and
Fledermaus by QPS - %
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Example (1 of 6)

3-D Point Cloud
Full Resolution

B VE - Potential Pile/ATON
- Seen in Both Lidar and Imagery
- Not Charted

- Only observed above water surface

Profile Window - LP360
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Class 2: Ground

1. 45515836.90, 2: -0.645 Yertical Scale: 1.0000 F1 far Help
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Example (2 of 6

"'Fuﬂ R~eso~|ut|on Pomt Clcoud e
: Colored by Elevatlon ;_-f. At

Tk n ace ar
Class 1: Unclassified

Class 25: Water Column

Class 26: Bathy Bottom

Class 27: Water Surface
Class 31: IHO S-57 Objects

3-D Point Cloud
Full Resolution
4x VE

Profile Window - LP360

2-D Profile View

Colored By lidar Class

#: 45239317, v: 3958068.01. 2: 2161 Wertical Scale: 1.0000

- Freestanding Marine Feature (RSD)

- Seen in Both Lidar and Imagery
- Only observed in Unclassified
Class (Class 1)
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F1 far Help
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Examples (3 of 6

3-D Point Cloud
Full Resolution

pay Piling and Submerged
Features

Unclassified Class and
Water Column Class

Filter: | A - - kA E: - :l Destinat

2-D Profile View

? Colored By lidar Class
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Class2: Ground Fish/Crab Traps?

Full Resolution Point Cloud
Colored by Elevation
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Exam les 4of6

Submerged Rocks in the Water Column Class
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Class 1: Unclassified

Gap in Bathy Class
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- Class 2: Ground
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Class 27: Water Surface

3

e 1.0000 F1 far Help
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Class 31: IHO S-57 Objects

2-D Profile View Colored By lidar Class
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Beached Recreational Boat
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2-D Profile View

Colored By lidar Class
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Yertical Scale: 1.0000 F1 far Help
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Example (6 of 6) - Marine Debris
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2-D Profile View

Colored By lidar Class

Wertical Scale: 1.0000
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Dock Debris
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Challenges in Visualizin

Full Resolution Point Cloud
Colored by Elevation

Class 2: Ground

Features (1 of 3

3-D Point Cloud
Full Resolution
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Filter: | All Paints

Only the top of a Submerged Rock

-‘m;.-‘g_tﬁ_‘_'

il s L R an ot TR

2-D Profile View
Colored By lidar Class

F1 for Help




Challenges in Visualizing Features (2 of 3)
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Table Of Contents 1 x
A0 CE EE A
30 5-57 Features B
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<Heading>

<all other values>

1 Unclassified Ege [

+ 2 Ground
25 Water Column 04
26 Bathymetry
27 Water Surface
29 Submerged Features
30 5-57 Features
= Block 03
Classification

*
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<all other values>
1 Unclassified -
+ 2 Ground [ I

Profile Window - LP360

‘&_" I:II BER - @ Filter: |AII Faints v|? i % @ &l @ ] an Drestination Class & Flags: |18 High Moise v|

2-D Profile View

¥ 113100.65, : 3695382.36, Z: -0.470 Wertical Scale: 1.0000 F1 for Help
113077.872 3695380.088 Meters
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Challenges in Visualizing Features (3 of 3)

Entrance to Montauk Harbor
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Thlnned lear Pomt C|0Ud ‘*-_n Full Resolutlon Lidar Pomt Cloud 5"
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bt - Missing Important Pomts

- Turning Classes On/Off

can be time consuming

%l - Moving/adjusting data frame
results in “slow” rendering,
especially with multiple layers

i - Computatlonally Expenswe to
|  Visualize

May be too dense to identify |
features b
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How does one, exammmg multlple cIasses V|suaI|ze the entlre dataset W|thout
“slowing” the workstatlon and |dent|fy areas of mterest that may contaln features? i
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Gridding Lidar Classes

* Incorporates the entire Class Class 2: Ground
Class 26: Bathy Bottom

Class 1: Unclassified
e Can be exported as GeoTIFFs and other rasters Class 25: Water Column

e Less computationally expensive to visualize Class 27 Water Surface

* Allows user to objectively target areas

e Gridded data can also be used to derive additional roducts
* Slope and Rugosity Layers, Statistic Layers

* A more methodized approach to combing
through lidar data
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Spatial Selection of LAS points to Grid

| O -+ (@&

CropMeg05m.tif
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Extraction of LAS Points Using a Height Filter

Distribution of the
nclassified Point Class

- Number of Points
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LP360 Export Wizard - LAS Layer_1 | 2
Step1of 3
Export Type [F'Dints v] [ Source Points...
Export Farmat: [LAS v]

LAS Verzion: [Ver&ion 1.2

Change Point Data Fecord Farmat

Paint D ata A ecaord Format:

Input has Flags and 32 Claszes

Input has 256 Clazzes [TeraScan format)

Dutput Coordinate System

v] Input Ver/PORF: 1.2 23

Horizontal CRS EPSG: 26918 - [

Select...

e EPSG [GeoTIFF)

1 ¥ WET Pafell Fnown Text]
’ Save Settings... l [ Load Settings. ..
Help ] [ Cancel < Back Firizh

T Ficer P S

LP360 Export Wizard - LAS Layer_ 1 S S S

Filter

| Clagsifications | Fietun Combinations | Elevation Range | |ntensity | Flags EE

Eliminate points below elewation: 05

Eliminate points above eleyation; 3]

o

| | cancel |

Step 2of 3

() Use Basic Extent (i.e., bounding box) @ Cookie Cut by Polygans

Palygon Layers: [Bl:lunlja[_lrl (1 Palygons] v] [7] Use Selected Palpgons

Mame Field: [Shape_Length v]

[ &pply Buifer to Polygons

|8

’ Save Settings... l [ Load Settings...

[ Cancel ][ < Back H Mest » ] Finizh
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Gridding Algorithms and Resolution

=
File View Rendering Tools Help
Source Files @

¥ |¥| Ungridded
¥ 45940141.1as
V| Grids . . 752000.0 A 7560000
v Images i
¥ Vectors

SD Files @6

Mame Type
¥ || 5D Files
v gridl* SonarDTM
| PFM Files

'000ZLGH

750000.0 7520000 7560000

DTM Colormap Shading Bounds Geo-Referencing Info

Data Range: -5.454 71659
Apply
= Changes

User Range: | -5.454 71659 . Reset

O bject Attributes

colorsinterp.cmap | Fixed Colormap )

Project History Object Attributes

Information not available. 45840141.1as

Mads
Gridding Parameters
Ju
ar
Gridding Type: Shallow Biased
=l

Weight Diameter: |3

o

Cell Size: |0.3]

Data Bounds

B ¢

Scan Filefs) For Bounds | , or Set/Adjust Bounds Below
X - Min: | 747000.770 X-Max |758202.390
Y- Min: 4569702840 ¥ -Max: |4576443.330
Z-Min: |-5454 Z-Max |71.659

DTM Cell Center to Center Properties (Based on Bounds and Cellsize above)
Rows: 13482 Cols: 22404
X-Min: |7 X-Max |758202

Y- Min: |4569702.340 ¥-Max: |4576443.340

< Previous Cancel

Change Colormap...

Tools -

540.5 MB
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Examples of Grids — Unclassified Class

BT N A VSR - = 3 =

Full Resolution Point Cloud [&& Unclassified Class Grid

TR

Populated Cells in Gird represent
Potential features




Gridding the Unclassified Class

Data Range: |-5.454 F1.659 Change Colormap...
Apply
Changes

User Range: | -5.454 71.659 - Reset Taols -

Colored By Elevation
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Examples of Grids — Unclassified Class

£ B W D R, | SRATTE

Point Cloud . Unclassified Class Grid

Block 46 of the NOAA Post
Hurricane Sandy Topobathymetric |
LIDAR Mapping for Shoreline Mapping

Thinned Lidar Point Cloud
All Classes
Colored by Elevation
Kilometers

Block 46 of the NOAA Post
Hurricane Sancdy Topobathymetric
LIDAR Mapping for Shoreline Mapping

Gridded Unclassified Class 1
Shallow Bias, 0.5m x 0.5m
Cropped to MHW and
Elevations Above 1m and
Below 1m
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Examples of Grids — Water Column Class

Water Column Class Grid
Layered on Bathy Class

e
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Comparing Water Column and Bathy Grids

T e R ol — O = bs  Woae T TR

| Water Column Grid (1m) — Cropped below water Surface
Layered on top of Bathy S
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Surface Difference Grids — Marine Debris

Ground Class — 0.5 m Grid

73 e ; N

' Unclassified Class — 0.5 m Grid

!

Surface Difference Raster
= 2N\, 18 '
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Surface Difference Grids — Marine Debris

Surface Difference Raster

Aerial Imagery Unclassified/Ground Classes
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Surface Difference Grids — Marine Debris

Surface Difference Raster
Unclassified/Ground Classes

Aerial Imagery

.
ad
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- Roof Structure Roof Structure
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Surface Difference Grids — Marine Debris

Surface Difference Raster
Unclassified/Ground Classes

Aerial Imagery

Large Dock Parts
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Summary and Future Work

* Yes! We can find features
* Unclassified, Water Column and Water Surface Classes
e Not in the Bathy or Ground Class (automated grounding bare earth alg.)
e Above water features are relatively easier to find

e Gridding lidar Classes
e Provides a way to objectively target areas
e Assists visualization and quick examination of entire class

e Comparing Grids (Water Column vs. Bathy, Ground vs. Unclassified) enables
users to derive additional information

e Additional work will include examining intensity (reflectance) and its
relationship to features
e Further examination of gridding classes and derived products
e Set parameters for an operation that can automatically identify features
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* NOAA NGS Remote Sensing Division
* UNH CCOM

Thank you,
Michael White@noaa.gov
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Challenges in Visualizing Features (2 of 3)

Table Of Contents 1x
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30 5-57 Features B
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<Heading>
<all other values=
1 Unclassified Ege
+ 2 Ground
25 Water Column
26 Bathymetry
+ 27 Water Surface
29 Submerged Features
30 5-57 Features I )

= Block 03
Classification

m

<all other values=
1 Unclassified
+ 2 Ground ~| @B &

Profile Window - LP360
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Datasets and Tools

e http://vislab-ccom.unh.edu/~tbutkie/LensTest/Block46.html
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http://vislab-ccom.unh.edu/%7Etbutkie/LensTest/Block46.html

s in the Unclassified Class

! 3-D Point Cloud
Full Resolution

Class 1: Unclassified

Class 25: Water Column

Class 26: Bathy Bottom

Class 27: Water Surface
Class 31: IHO S-57 Objects

Colored By lidar Class

Marine Light/Tower

Entrance to Montauk Harbor ﬂ 'l

Full Resolution Point Cloud -3 2-D Profile View
Colored by Elevation
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Datasets and Tools
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Datasets and Tools

Class 25: Water Column
Class 26: Bathy Bottom

Full Resolution Point Cloud : S Ba . j S e o il 5
Colored by Elevation ki AR ey RS eha " oy | o T Class 31: IHO S-57 Objects
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