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First Return - All DataFirst Return - All Data



Second Return

Building outline, trees & wires

Second Return

Building outline, trees & wires



Lidar Bathymetry PrinciplesLidar Bathymetry Principles

Bottom Return

Surface Return
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Bathy Lidar Return SignalBathy Lidar Return Signal
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Surface and Bottom DetectionSurface and Bottom Detection



SHOALS 200
Bell 212
Jan 94 – Nov 98

SHOALS 200
Bell 212
Jan 94 – Nov 98

Lidar Program HistoryLidar Program History

SHOALS 400
DHC6 Twin Otter
Nov 98 – Sep 2003

SHOALS 400
DHC6 Twin Otter
Nov 98 – Sep 2003

CHARTS 1,000T10 
King Air 200         
Sep 2003 – Mar 2005

CHARTS 1,000T10 
King Air 200         
Sep 2003 – Mar 2005



Bottom Aircraft PortBottom Aircraft Port

Merged Hydo & Topo DataMerged Hydo & Topo Data

Digital ImageDigital Image

Integrated Laser Integrated Laser 
SystemSystem

Digital CameraDigital Camera

CASICASI--1500 1500 
Hyperspectral Hyperspectral 

ImagerImager

System SpecificationsSystem Specifications
3,000 Hz Pulse Rate (hydro)3,000 Hz Pulse Rate (hydro)
20,000 Hz Pulse Rate (topo)20,000 Hz Pulse Rate (topo)
1 Hz Digital camera  (~20 cm pixel)1 Hz Digital camera  (~20 cm pixel)
CASICASI--1500 Hyperspectral Imager1500 Hyperspectral Imager

•• 1500 pixels1500 pixels
•• 380 380 –– 1500 nm wavelength1500 nm wavelength
•• 288 possible bands288 possible bands

IHO Order 1 Surveys capableIHO Order 1 Surveys capable
2x2 2x2 –– 4x4 meter spot density4x4 meter spot density
125 125 -- 240 kts aircraft speed240 kts aircraft speed
Portable ground processing systemPortable ground processing system

The CHARTS SystemThe CHARTS System



Topographic Survey ParametersTopographic Survey Parameters

Altitude (m) Swath 
(m)

Spacing 
(m,lateral)

Spacing 
(m,forward)

Speed   
(kn)

Scanner 
Frequency

(Hz)

Coverage 
(km2/hr)

300 195 0.4 1.9 125 17 45
400 260 0.5 1.9 125 17 60
500 310 0.6 1.9 125 17 73
600 390 0.8 1.9 125 17 91
700 285 0.9 1.2 128 27.5 67
800 325 1 1.2 128 27.5 77
900 365 1.2 1.2 128 27.5 87
1000 405 1.3 1.3 139 27.5 104
1100 445 1.4 1.4 150 27.5 125
1200 485 1.5 1.5 164 27.5 148



Hydrographic Survey ParametersHydrographic Survey Parameters

Nominal Spacing 
(m)(Nadir)

Altitude 
(m)

Swath 
(m)

Spacing 
(m,lateral)

Spacing 
(m,forward)

Speed   
(kn)

Scanner 
Frequency(

Hz)

Coverage 
(km2/hr)

2 x 2 400 161 2 2 125 16.2 37
(20°) 300 149 2 2 130 16.8 36

3 x 3 400 303 3 3 125 10.7 70
(22°) 300 226 3 3 164 14.1 69

4 x 4 400 301 4 4 219 14.1 122
(22°) 300 225 3.5 4 254 16.4 106

5 x 5 400 297 4.5 4.2 262 16.1 144
(22°)



USACE Coastal MappingUSACE Coastal MappingUSACE Coastal Mapping

(1,000 m)(1,000 m)…………………………………………..Hydro & Topo..Hydro & Topo………………(500 m)(500 m)

Hydro – waterline to 1,000 m @ 4 m spacing

Topo – waterline to 500 m @ 1 m spacing

Imagery @ 20 cm resolution

Hyperspectral – 1 m resolution

Hydro – waterline to 1,000 m @ 4 m spacing

Topo – waterline to 500 m @ 1 m spacing

Imagery @ 20 cm resolution

Hyperspectral – 1 m resolution



• > 5,500 km surveyed to date 

• Topo/Bathy/Ortho/Spectral

• 2005 

• > 6.5 Billion LIDAR Shots

• > 3 Terabytes of products

• > 5,500 km surveyed to date 

• Topo/Bathy/Ortho/Spectral

• 2005 

• > 6.5 Billion LIDAR Shots

• > 3 Terabytes of products

2004 – 2007 NCMP Efforts2004 – 2007 NCMP Efforts

Background from:
MS Streets & Trips 2006

Legend

2004

2005

2006

2007



Data & ProductsData & Products

Elevations, XYZ ASCII files & LAS
Land @ 1m x 1m  200%
Hydro @ 4m x 4m

Ortho RGB Imagery
1-m Grid for GIS (Raster GIS)
5-m KML coverage file
Shoreline vector (“0” NAVD88)
Building footprint
Bare Earth
Bottom Reflectance
Hyperspectral Based Products

Emphasis on GIS-ready 
products to support end 
users.

In 2007, delivery of point 
data to migrate totally to 
binary format.

Research in progress to 
establish spectral 
products.



RGB Ortho-MosaicRGB Ortho-Mosaic

• ~20cm Pixel Resolution
• Images originally intended for QC / QA use



ReflectanceReflectance
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Hyperspectral ImageryHyperspectral Imagery

• 1m Pixel Resolution
• 36 Bands – 375nm to 1050nm
• Based on CASI 1500 Data



Bare Earth ModelBare Earth Model

• Computed from first and last return data 
using LIDAR Analyst®

• Based on LAS or raster input



Building FootprintsBuilding Footprints

• 1-m DEM of last return lidar data



Hill Shade + Buildings

Building Footprint & Bare EarthBuilding Footprint & Bare Earth



Topo & Hydro ElevationsTopo & Hydro Elevations



KML FilesKML Files



Summary

• CHARTS integrates topographic and bathymetric 
lidar, along with RGB and hyperspectral imagers, 
into one system

• JALBTCX uses CHARTS to conduct the NCMP 
for USACE

• JALBTCX generates GIS-ready products

• Repetitive surveys support change detection work
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