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Programi Technology/Equipment

Leica ALS50 LIDAR Sensors




GPS Base Sation




The Ohio Statewide limagery Program
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Trimble Virtual Reference Station (VRS)

Datum & Coordinate System
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Color Digital Ortheimagenry.

1.0-foot reselution — 9600" AGL




Color Digital Orthoeimageny.

0.5-foot resolutioni — 4800 AGL




— 26800 AGL
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Alrborne LIDAR

6.5-106t average resolution; — 8100" AGL




LIDAR Laser Sensor




Point Cloud




Point Cloud

Classiiy: “Above Greund * Eealures




Bare-Earth Surface




LIDAR Intensity: Imagery

Interpolated from random
points

Orthometrically correct

Abllity to interpret linear
features, especially man-
made

Quality dependant on
acquisition parameters




LIDAR' Acquisition




LIDAFR Generaied Dellvery Prod

Bare-Earth Surface DEM in ArcGrid (binary) Format
Bare-Earth Surface DEM in ArcGrid (ASCII) Format
Classified LIDAR Data in LAS Binary File Format




LAS Blnary Flle Forrma

Classified LIDAR Data in LAS Binary File Format

The LAS file format is a public file format for the interchange
of LIDAR data between vendors and customers.

Alternative to proprietary systems or a generic ASCII files
- Proprietary formats cannot be easily taken from one system to
another.
- ASCII represent poor performance very large file sizes

With other formats information specific to the LIDAR data is lost.
The LAS file format is a binary file format that maintains
information specific to the LIDAR nature of the data while not being
overly complex.




LAS Formett




LAS Formet




Wrat was NOT Inclucded
ir ine Statewice LIDAR deliveraples

DEM did not contain 3-D Breaklines
Define sharp changes of elevation
Cliffs, Escarpments, Banks, Levies
Edges of Rivers, Lakes, Streams, Ponds, Ditches

Edges of Roads, Trails, Parking areas

Contours
Bare-Earth DEM suitable to “support” generation of 2-ft

contours

Note: Counties that choose to upgrade to 0.5-foot
resolution ortho-photography also had/have an option to
obtain 3D Breaklines & Contours




Adding Breaxlines to LIDARY

Accuracy

Hydro-enforcement
Define Vertical Edges

Aesthetics

Smooth contours
Cartographic contours

Efficiency

Less dense LIDAR
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Digitzl QfFfJOOfJOFOUHOny & Contours
City of Lirna, Onio  — Interstate 75
2-Foot Corntours created frorm 3D prezidines and LIDAF Mass Poirnts




Ligni Detection And Ranging (LIDAR)
Derlved elevaiion Models

3D Imagery
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Sun azimuth: 315 degree from north
Sun angle: 20 degree
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LIDAF for Predictive Floorl Mocleling

During th

Images courtesy of the Allen County
Engineer’s Office
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LIDAFR Snaclad Relief Mode]

Clty of Cleveland, Onio
Blue snading = low elevations; Red shading = nign e levations










LIDAFR f
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Cle /elrlr cl, Onio

Pink: visible
from Brown’s Stadium and Key Bank Building

Blue: visible
from Key Bank Building




LIDAR for Arcrieological Ideniification/Discovery
Licking County, Onio

Snacdecd Felief Color Coded Mocdle]

Image courtesy
of the Ohio
Archeological
Councill
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LIDAFR for Archeological Ideniification/Discovery
Licking County, Onio
Octagon and Opservatory Clrcle Indizin Mournds
Shacded Relief Color Coded Vodel

Images courtesy of the Ohio Archeological Council
http://ohioarchaeology.org/

Click on ‘Current Research in 2008’

Click on ‘LIDAR Analysis of Prehistoric Earthworks’




Tuscarawas arnd Muskingurn Rivers

Huntington COE

Flood Control Projects — Bolivar Dam, Dover Dam, Mohawk Dam,
Beach City Dam, and Zoar Levy

H & H modeling - Dam failure, Down stream impact, emergency
response/operations

Environmental Study — Stream Bank Erosion
Deliverables — DTM, Hydro, Bridges

Cost: $65K ($150K) — Savings: ~$85K

Schedule: 3 months (9 months) — Savings: 6 months




G5 Application and Return-on-lnvesirnent

Ohio Turnpike — utilizing the homogenous Statewide
dataset to create a seamless GIS data program

Benefit to the Turnpike/State of Ohio: Shortened Timeframe and
Cost Savings

Estimated cost savings with the State Program: ~45%
Estimated time savings, 8-10 months




ing LIDAR and Ortnho  -lmagery to
termine Impervious Surfaces




Service Area: ~600 Square Miles in Size

Covers the entire land area of Franklin County, plus portions of Delaware, Fairfield,
Licking and Union Counties




Colurnbus Impervious Surface Prograr

Columbus, Ohio
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iIca ADS40-]
12-pit Irmages (4096 unique values)

Spectral bands

« Panchromatic 465—-680nm
* Blue 428—492nm

e Green 533-587nm

* Red 608-662nm

* Near-infrared 833—887nm
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Spectral bands
 Near-infrared 1064 nm
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Colurnbus Irnpervious Surface Prograim

Colurnbus, Onio
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Colurnbus Impervious Surface Prograr

Columbus, Ohio




Colurnbus Impervious Surface Prograr

Columbus, Ohio




Colurnbus Impervious Surface Prograr

Columbus, Ohio
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Colurnbus Impervious Surface Prograr
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Columpus Impervious Surf

E
Implernent Autornated Impervious Area
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Impervious Surface Process

Definians eCognition software

1) Combine Ortho and LIiDAR
2) Perform Segmentation
3) Perform Analysis




Colurmbus Impervious Surface Prograrm

Eastland Mall
Natural Color Orthophoto Overlaid with Polygon Segmentation
Based upon groupings of pixel values




Columpus Impervious Surface Prograrm
Eastland Mall

Color Infra-red Orthophoto Overlaid with Autornated Impervious Surface (Blu
Zoomed-In View

HU

/
g

Q)

Ie)




Colurnbus Impervious Surface Prograr

Autormated Impervious Surface Delineation - Polygon
Impervious Shapefile
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Colurnbus Impervious Surface Prograrm

Lessons Learned

Lessons Learned
Shadows are a potential issue
Can be refined using denser LIDAR




Colurnbus Impervious Surface Prograrm

;0ns Learned
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Lessons Learned
Vegetation (trees) covering impervious areas are a potential issue
Can be refined using denser LIDAR




Colurnbus Impervious Surface Prograrm

;0ns Learned
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Lessons Learned

Some surface areas identified as impervious, may no  t be impervious
(i.e. compacted soil/stone, exposed clays).




Colurnbus Impervious Surface Prograr
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PROJECT STATUS

All input data (orthos/LIDAR) completed

Project area segmentation completed

Project area impervious surface completed

Extraction of impervious surfaces for commercial pa rcels completed
QC of commercial parcel impervious surfaces compete d

Projected completed and delivered to Columbus: Janu ary, 2009




Colurmnbus Impervious Surf e ce Prograrr

JmoJemerJrr\lJrom,rad Impervious Area Proces
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Sample Final Datasets
Impervious Surfaces Shown in Blue/Gray




Colurmnbus Impervious Sur e ce Prograrr

Implernent Autornated Impervious Area Process

Sample Final Datasets
Impervious Surface Shown in Blue/Gray
Building Classification Shown in Light Blue




Colurnbus Impervious Surf e ce Pro
JmoJemer,r\urom;lred Impervious Area Proces
Benefits

N
tm L_
0'1

Release technicians to perform other tasks

Opportunity to maintain a more up-to-date and accur ate database
Opportunity to offer a more fair assessment of impe rvious surfaces
Greatly reduced time frame of maintaining imperviou s surface database
Greatly reduced costs associated with maintaining a n impervious surface
database (using traditional methods)

Reduce human error (using computer software and geo -spatial datasets)
Track growth through change detection of impervious surfaces (where is
population growth occurring?)




Colurnbus Impervious Surface Prc
JmoJememrr\urom,red Impervious Area Proc
ODOT EXAMPLES
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Colurmnbus Impervious Sur e ce Prograrr

JmoJemerJrr\lJrom,rad Impervious Area Process

Beyond Impervious Surface Delineation (Other Uses)
Vegetation Analysis (NDVI)




The Onio Statewide lmagery Prograum
Quesilons?
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http://ogrip.oit.ohio.gov




