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AHAB - History

1995 2005 2008 2012

HawkEye I HawkEye II DragonEye I Chiropteral

Bathy: 200 Hz Bathy: 4 kHz Topo: 200 kHz Shallow Bathy: 35 kHz

Topo: N/A Topo: 64 kHz Camera: 16MPix Topo: 400 kHz

Camera: N/A Camera: 2MPix Camera: 60MPix Frame
5Mpix QA
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Leica Geosystems - Topo / Bathy LIDAR Portfolio

A series of sensors for simultanious survey of land and sea-floor
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DragonEye

"HawkEye III

Deep Bathy 10 kHz

Dual DragonEye Chiroptera II

Topo : 1000 kHz Shallow Bathy 35 kHz
Dual Oblique Scanning Topo 500 kHz Shallow Bathy 35 kHz

Camera: RCD30 RGBN (80 MPx) Camera: RCD30 RGBN (80 MPx)

Topo 500 kHz

Camera: RCD30 RGBN (80 MPx)
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Leica Geosystems - Topo / Bathy LIDAR Portfolio
A series of sensors for simultanious survey of land and sea-floor

Topo LIDAR Survey
RGB+NIR Image
(up to 1600m AGL)

Shallow Bathymetry
KxD=2.4@ 15% reflectance

Deep Bathy
KxD=4 @ 15% reflectance
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DragonEye

Chiroptera

HawkEyelll
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Common sensor platform

Common system peripherals to all Leica

airborne sensors

Leica MissionPro

.
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k Novatel SPAN J

0OC60 and PD60

Z/Il DMC lle

RCD30 Oblique

Py
ey
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Controler CC33

: ALS80 l

|

DragonEye Dual Head

Leica PAV100 /

Chiroptera Il

Common system peripherals

Unigue in industry

Cost savings

Shared components

Flexible aircraft installation

Synergy across all sensors

Efficient workflow

Reduced Training
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Medium format camera
Leica RCD 30 Integrated

e 80Mpixel frame CCD (10336 x 7788 pixels)
 Photogrammetric accuracy

« 4-band imagery through a single lens

« Forward motion compensation

e 1second cycle rate

e Compact and lightweight
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PAV 100 installation
Chiroptera / Dual DragonEye install

Up to 35% productivity increase
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Chiroptera |l aircraft installation
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HawkEye Il dual hatch aircraft installation
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Oblique LIDAR

Lidar coverage from multipe angles

 Seafloor coverage
 Object detection

e Reduced white water effects

Chiroptera Il and HawkEye Il
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Oblique LIDAR

Generates point cloud data from all sides of vertical structures
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LIDAR Survey Studio ‘47
An efficient workflow for topo/bathy LIDAR data processing

LIDAR processing

Automatic bathy corrections

Conversion of all LIDAR Water surface
waveforms to LIDAR returns \

Flight trajectory import and
transformation

Automatic water refraction /7
correction Sea-Bed

Automatic LIDAR data Automatic data classification
classification

Turbid Water Enhancement

Shallow Water Technology
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LIDAR Survey Studio

Automatic calibration

Number of loaded files for selected sensor: 0
Corresponding intermediate files: 0 Number of flightiines: 0

Input calibration parameters

(@) Use values from corresponding xml-files

() Choose calibration file manually

Input configuration parameters

(@) Use values from corresponding xml-files

() Choose configuration file manually

Output folder

D:\AHAB-SW\AHAB_TOOLS\Dangshan_Clean|Calibration_2014-0%

User Guided Calibration  Automatic Calibratio

Before calibration

After calibration

o] | |

Calibrate
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LIDAR Survey Studio

Visualisation / Editing
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LSS — Colorize Point Cloud

A "turn-key” solution to generate RGBN colorized point clouds

o

FramePro

o

Image EO

" a "-',4" 5

LiDAR point cloud

-

LSS

LAS Coloring Tool

RGBN colorized point cloud
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Power Line Mapping
Sarasota US, example Chiroptera @ 500 m altitude

Paint Cloud View x
Height BT E X R0 =] iE

T

5 Cross section Viewer

Height = B A== Low noise

5 Cross section Viewer x | 5 Cross section Viewer X 5 Cross section Viewer x
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Power Line Mapping
Sarasota US, example Chiroptera @ 500 m altitude

- @ G K2 ai=

L J
17 - when it has to be right @

Geosystems



Airport Survey
Sarrasota Airport, US — Chiroptera @ 500 m
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Airport Survey
Sarrasota Airport, US — Chiroptera @ 500 m

Zoom in on the light

poles over the road
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t survey

Irpor

A

Sarrasota Airport, US — Chiroptera @ 500 m
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City modelling

Austria — Dual DragonEye
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Visualization of point clouds in LSS 2.2
- The LSS toolbox contains multiple tools for visualization
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LSS — TerraScan Import / Export

- improve LAS data post-processing workflow

 Using TerraScan in Bathy Lidar processing, what is the problem?

« TerraScanis at LAS 1.2, Bathy requires LAS 1.4

* LAS 1.2 does not include nessesary bathymetric classes
*  Water surface models
* Sea-bed
e IHO targets
* Near Infrared Coloring
*  When using TerraScan the connection to the bathyemtric waveform get’s lost

» TerraScan filters are adapted for topographic LIDAR, does normally delete to many IHO targets on sea-bed

e LSS 2.2 has the solotion

« Import/ export to TerraScan without loosing the bathymetric waveform

» Usage of TerraScan spatial filtering, and reconnect to the waveform in afterwards

L ]
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LSS - Turbid Water Enhancement

A significant increase of performance in difficult water conditions
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LSS other tools

Coverage plot export
to Google earth

Point density tool

Quiality
assurance tools
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LSSBinReader

- Qverview

iy LSSBinReader

File Waveform Playback View Process Help

28000

24000

<] [22]
Current Shot Info:

Shot number: 9063 outof 155977
I GPS timestamp: 575150.801839757
Aircraft latitude: 57.9989656772169
Aircraft longitude: 14.2849478886 159
Aircraft alitude: 423.324
Aircraft roll: -0.00363
16000 Aircraft pitch: 0.0357251
Aircraft heading: 3.32351
Scanner X angle: 4.34331

15000

14000
Surface altitude: 120.8%6

Receiver voltage: 740

12000 Laser power: 0

Depth/Elevation Info

10000 Return type: Bathy

Depth: 5.33m;

Return Elevations:  (5)120.89 m; 117.33m;
8000 (b)115.56 m;

| Cose |

2000

2000

Go to shot number: 3063 [ co

Go to GPS timestamp: 57515D‘BD1839?57| Go

111.4m
1

PointSize: 3 . ScanDirecton: gty =

Ready

[ Reset | |color Seale | | Close |
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LSSBinReader

- General Structure

Main LSSBinReader GUI

v' Waveform visualization & handling

Waveform visualization
Horizontal zoom in/out, pan and reset
Vertical scale options

Waveform display features

v Waveform playback functions

Auto playback
Manual playback

Locate specific waveforms

v" LiDAR point cloud visualization & handling

27

Color LIDAR point cloud by different properties
Select point types to be displayed

Change color scale, point size, show/hide scan directions,

etc.

Point cloud zoom in/out, pan and individual point picking

LSSBinReader I/O
v' File input and output
e Open LSS bin files

» Output waveform data in ASCII format

Researcher’s Plugin Skeleton
(Open Source Project)

Skeleton of source code for a plugin to
interface Main LSSBinReader GUI

e Standardized APIs
 Automatic .dll detection from Main GUI

The purpose of the plugin skeleton is to have
simple interface to test new algorithms for
waveform analysis and spatial analysis, within
a existing framework of the waveform reader
and an existing GUI
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Depth performance clear water conditions
- Depth performance HawkEye Il >50 m @ Kd=0.08
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Depth performance clear water conditions
- Depth record Chiropterall >31 m @ Kd=0.08
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Turbid water performance — Tanguy River, Japan
Very Turbid Water conditions: Secchi=1.5m

§ogl gardh
1 A4.77.km
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Topo/Bathy - multiple applications
Coastal mapping and sea-bed classification, Canada AGRG(ZE

Applied Geomatics
Research Group
-

Nova Scotia Community College - Canada Vidison | Now Seotia | Canada

Elewation
metras above
CEVD2E
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Topo/Bathy - multiple applications BUREAU OF
. EcoNnomic
Complex inland waters — North Slope Alaska GEOLOGY

Bureau of Economic Geology - Texas

Lake: 422355_7769186
max elev: 46.3m

[
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Topo/Bathy - multiple applications (L sEomaTics
Hydrographic Survey - Poel, Baltic Sea, Germany

Colored by Class

+ 20x Vertical exaggeration
+ Seagrass is approximately 25cm high
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Topo/Bathy - multiple applications

Shallow drafted estuary — Gold Coast, Australia

gy

Gold Coast Bthymetric LDAR U |
Coverage as of 6 September 2014
(Partially processed dataset)

Image of area

e
OETHE  Client polygons for the inland waterways are shown in pink

GRIDDED VIEV
CHIROPETRA DATA and blue
L J
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Topo/Bathy - multiple applications
Fish farm survey, Chiroptera Il — Fujan, China

Full coverage up to 6 meters depth,
maximum penetration over 8 meters

Secchi: 3.5 m
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) GEOMATICS
DATA SOLUTIONS

Topo/Bathy - multiple applications
Chiroptera shallow survey — Tampa Bay, US

L5 Lidar Survey Studio - Untried TS

File Edit Settings View Tools Protess Help

15 e | )] unknown UM zone |7
File Sl i T A
Result View

= Imported

|| Low Noise 1 &P a2

Foint; (0.00, 0.00, 0.00)

s 8 o a U Eo o
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Topo/Bathy — Multiple applications

Island and coral reef survey — Izena Islands, Japan

L ]
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Topo/Bathy — Multiple applications

River survey — Tama River, Japan
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Summary

Leica Topo/ Bathy offers a flexible portfolio
adapted for collection of seamless data
through the water land boundary

The systems can be used for a large
number of applications, offering a high
utilization and fast return of investment.

The LIDAR survey studio software suite
offers a fully developed efficient topo/
bathy LIDAR workflow.

The Leica Topo/Bathy portfolio is field
proven in various applications around
the globe
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HAPPY MIDSUMMER!

Anders Ekelund

Leica Geosystems

anders.ekelund@leica-geosystems.com
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