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 First a couple terms and definitions

 Imagery characteristics

 A brief look at historic and emerging 
mobile remote sensing  technologies 
related to 3D mapping of transportation 
facilities. 

 What do mobile remote sensing 
platforms have in common?

Session Objectives

 Combining technologies to after the fact

 Questions
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 Photogrammetry - The science or art of obtaining reliable measurements by photography. 
(Source: American Congress on Surveying and Mapping and the American Society of Civil 
Engineers. Definitions of Surveying and Associated Terms. Library of Congress Catalogue Card 
Number 72-76807. Washington 1972, 1978.) 

 Remote Sensing - The process of detecting and/or monitoring the chemical or physical properties 
of an object without physically contacting the object. (Source: American Congress on Surveying 
and Mapping and the American Society of Civil Engineers. Definitions of Surveying and Associated 
Terms. Library of Congress Catalogue Card Number 72-76807. Washington 1972, 1978.

 Image - A pattern formed by electromagnetic radiation that approximately duplicates the pattern 
formed by a real object or a physical field detectable by the radiation.  This definition is more 
general than the usual definition because many instruments used for detection operate at other 
than light frequencies but in ways similar or analogous to those used for forming optical images. 
The kind of radiation forming an image is usually specified by adding a word that identifies the part 
of the spectrum involved, e.g., radio image, infrared image, optical image, and X-ray image. 
However, the terms "radar image" and "X-ray image" are used to refer to optical images of the 
images formed by radar or X-ray. Source: National Geodetic Survey: Geodetic Glossary. Library of 
Congress Catalogue Card Number 86-61105. 1986. http://www.ngs.noaa.gov/CORS-
Proxy/Glossary/xml/NGS_Glossary.xml

 ACTIVE – Emits and receives

 PASSIVE – Receives only

Terms and Definitions

Light Detection And Ranging (LiDAR)
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 Laser pulses can penetrate forest canopy through gaps.
 Some laser pulses reach forest floor, other returns reflect from canopy 

and sub-canopy vegetation. 
 Recommend eye safe full wave form LiDAR for engineering projects.

Some Pulse Laser Characteristics

http://www.geodigital.com/

http://lidarcomm.com

 Imagery Characteristics
The Good

The Bad

And the Ugly

http://www.ssi-mi.com/MobileLiDAR.html

http://www.earthmagazine.org
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Imagery Characteristics

 The 
Good . . .

http://www.saminc.biz/project/detail/crenshaw-light-rail-mobile-mapping

The Bad . . .

 Large File Sizes

 Special Software
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And the Ugly

 Greater opportunity for misuse

http://soundwaves.usgs.gov

http://polargateways2008.gsfc.nasa.gov

http://www.begadistrictnews.com.au

A Brief Look at Technology

http://www.terraluma.net/platforms.html

http://lidarusa.com

http://oceanservice.noaa.gov

http://eijournal.org
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 Fixed Wing Aerial LiDAR Mapping (ALS) =  +/- 0.5      – 1.0   feet

 Low Altitude MLS =  +/- 0.1      – 0.2   feet

 Vehicle TMLS =  +/- 0.050  – 0.1   feet

 Static Laser Scanning =  +/- 0.005  – 0.05 feet

General LiDAR Survey Methods and Vertical Accuracies 

Rapidly Improving 
Accuracies

Low Altitude LiDAR Testing in  District 3
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 Mobile Laser Scanning (MLS) uses a laser
scanner(s) in combination with Global
Navigation Satellite System (GNSS) and
Inertial Measurement Unit (IMU) to produce
accurate and precise geospatial data from a
moving platform both in the air and on the
ground.

 Traditionally the term Airborne LiDAR System
(ALS) is associated with higher altitude
airborne collection over a large area for surface
mapping. In this document MLS from the air
refers to low altitude scanning of higher
accuracy from fixed wing and helicopter used
for corridor projects.

 Most Mobile Remote Sensing Systems have the following critical components in
common: Image Sensor, GPS, IMU, Base Station

What mobile imaging systems have in common:

Sensor Trajectory
 SBET – Smoothed Best Estimate of Trajectory
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Sensor Position and Orientation

http://www.applanix.com/

Aerial LiDAR Sensor

http://rieglusa.wordpress.com

All sides 
captured

Bathymetric & Hydro Mobile LiDAR

http://www.seasllc.net

http://www.personal.psu.edu

http://www.nautical
charts.noaa.gov
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They aren’t quite dead yet.

http://crcgis.stockton.edu

The good old days…

Photogrammetry
Input

Image Orientation Data Exploitation
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Camera Events

Sensor Altitude
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GPS Processing

Photogrammetry - Autocorrelation
Fort Pickens
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Photogrammetry - Autocorrelation

Michael A Twohig, www.surfacesearch.com

Michael A Twohig – Presented at the 2013 International Mobile LiDAR Forum, Denver Colorado
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Combining Imagery with LiDAR

 Keep in Mind it may not be 
Independent if processed 
from same SBET

Combining Survey Image Data
 When done right imagery 

from different sources can 
be very beneficial
 Verify Accuracy

 More complete Information

 Change detection
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Verifying USGS DEM Surface for Orthophotography

FDOT - SMO

Autocorrelation from Digital Mapping Camera (DMC) Imagery

Michael A Twohig, www.surfacesearch.com

http://www.worksmartinc.net/

http://www.digitalconcreteimaging.com/

Adding Subsurface Imagery
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How do I decide if I can use it?
 Talk to District Survey and 

SMO Office

 Common Datum!

 Intended Use

 Original Intended Use of 
Survey Data (Survey Report)

 Current Use

 Distinguishing Collection 
Techniques (Passive/Active)

 Static

 Terrestrial Mobile

 Airborne

 Accuracies and Point 
Densities

Questions?

http://www.dot.state.fl.us/surveyingandmapping/

Brett C. Wood, PSM
Aerial  Surveying & Mapping Manager
Florida Department of Transportation
Magnolia Centre II, Suite 100
1211 Governor’s Square Boulevard
Tallahassee, Fl 32301
Phone (850) 245-1585
Fax (850) 245-1556
brett.wood@dot.state.fl.us


