The Evolution of SHOALS 1000 into the Next Generation ABL:
Lidar, Yesterday and Today.
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== History

 First Commercial Bathy LIDAR Delivery
2004/5

* Over 64,000 Km? of projects completed f /
 1000s of Km? surveyed during testing

e Active hardware improvement program
since 2008
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_Fm“ History

 Phase O - Increase System
Reliability

 Phase 1 - Improve System Ultility
 Phase 2 - Improve Productivity

 Phase 3 - Add’l Increases In
Productivity & General Upgrades

 Phase 4 - Optics

e Phase 5 - Productivit
Enhancements @
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_Fm“ History
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s Performance Fugro Pelagos Bathymetric LIDAR

 Today
— 131 Km? per hour (4x4)
— Altitude 200-500 meters
— Swath Widths up to 510m
— Max spot density 1 x 1
— Max depth observed 70+ m
— MTBF > 1000 hrs
— Laser Repetition rate up to 3 Khz
— Data recording rate 12 Khz

« Starting Point
— 31 Km?2 per hour (5x5) |
— Altitude 200-400 meters
— Swath Widths up to 232m
— Max spot density 2 x 2
— Max depth observed 45+ m
— MTBF 42 hrs
— Laser Repetition rate up to 1 Khz
— Data recording rate 4 Khz
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 Equal or better performance

* Kinematics adjustment for alignment
e Compact

e Fit existing platform

« Maximize COTS parts

e Low cost

e Short time to deployment
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s Optics
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s Optics
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s Optics
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—Fm“ Laser & Controller

— Highest cause of failure

— Cooperative redesign with CEO
and Fugro for complete new
solution

www.fugro.com, www.aei-sandiego.com JALBTCX Workshop 2016, Robert Bible



RO
_FJ Laser & Controller

— Laser Head upgrades
— Embedded telescope controller
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Electronics & Packaging
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Electronics & Packaging
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s Electronics & Packaging

e Air Filtration
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Jru=n Power Distribution

e Shore Power 240/110 VAC

 Dedicated outlets for additional
instruments

e Current/ Voltage
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Scanners

 Performance upgrades
 Thermal and power handling
 Galvanometer upgrades
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= Air Conditioning

— FPI manufactured

— 12,000 BTU

— 28vdc 240/110 VAC

— Adjustable current draw

— Active temperature control
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L Vibration Mitigation

Vertical Vibration Spectrum

Plane

Sensor Head ~_
32 hz amplified
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Harmonics
Scaled the same
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== Vibration Mitigation

Initial mounts data collected with less input vibration

L o l e —

Updated mounts Graphic artifact
32 Hz Resonance?? /
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s POSAYV System

— POSAV V6 510

— Battery/ plane power operation
— Storage of cata

— Roll & pitch compensation signal
— Downward compatible

— Automatic Operation

— Network switch for system

Serial D/A
NUC computer
Battery Pack

UPS controller

| POSAV
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_Fm“ Camera

— Large format sensor

— Two available resolutions

— 8 frames/sec

— Store high quality compressed fixed
size

— Store raw non-compressed

— Real time display to operator

— Metric Calibration

Height (meters) 200 300 400
Ground pixel resolution 5 7 9
Field of View (meters) 152 228 304

Height (meters) 200 300 400
Ground pixel resolution 7 10 14
Field of View (meters) 231 347 462

Shaw - -
Radlal cosficents =(-0.1054,-0.1791,0.5108) +-P.01225, 01733, 0.7141]
Tangential cosMicients = (-0 004756, -0.002373) +/-[0.000S244,0.000509

www.fugro.com, www.aei-sandiego.com JALBTCX Workshop 2016, Robert Bible



-l"ul;nn
Operator Interface
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Volcanoes
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== Pilot Display

— Adjustable brightness

— Daylight readable LCD

— Standard VGA interface

— COTS easily replaceable cable
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s Configurations

— Systems approach

— Topo

— Hyper-spectral

— High density shallow water
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s Thank you

e FPILIDAR Team

— Marshall Blackbourn
— Mila Cox

— David Dietzler
— Chris Esposito
— Derek Johnson
— Kevin Kline
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— Dennis Tobin
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