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Introduction
•

 
Photogrammetry
–

 
Is the art, science and technology of obtaining reliable 
information about

 
physical objects and the 

environment through the process of recording, 
measuring and

 
interpreting photographic images and 

patterns of electromagnetic radiant imagery and other
 phenomena”

 
(American Society of Photogrammetry

 1980).
•

 
Laser scanning (LIDAR)
–

 
A procedure to measure and analyze the real world 
and record the shape (or even the colour) of 
manmade object and the natural environment



Principles of Photogrammetric 
procsessing

Measurements

Image processing 
and 

photogrammetric 
algorithms

Topographic data

i.e 2D maps, 3D maps, 
DEM, ortho images, 
contour line maps, 3D 
models of objects, etc

Photographs or patterns 
of EM radiation
(generic images)

http://gis.ktimanet.gr/wms/ktbasemap/default.aspx


Principles of Laser Scanning 
(LIDAR)

•
 

Laser beam 
•

 
Rotating mirror

•
 

Variable resolution
•

 
No color (if not 
equipped with 
imaging sensor)

From wikipedia

http://en.wikipedia.org/wiki/File:LIDAR-scanned-SICK-LMS-animation.gif
http://en.wikipedia.org/wiki/File:LIDAR-scanned-SICK-LMS-animation.gif


Conventional approaches

•
 

Aerial Photogrammetry
 

(manned and 
unmanned Aerial Vehicles)

•
 

Terrestrial Photogrammetry
 

(mostly 
Manned Vehicles or remotely controlled)

•
 

Satellite (remote sensing) techniques 
(Unmanned satellite platforms)



Photogrammetry
 

Vs Laser Scanning

•
 

High accuracy when 
sophisticated 
algorithms are 
combined

•
 

Multi image 
configuration

•
 

Fast but not for real 
time applications

•
 

Needs further 
digitization process

•
 

Faster (real time)
•

 
Possible data loses 
when the resolution is 
low

•
 

Not applicable at high 
altitudes

•
 

Huge amount of 
information

•
 

Needs further 
digitization process



Aerial Photogrammetry
•

 
Standard configuration of 
(Digital) Metric Cameras

•
 

Special equipment
–

 
Radiometry (e.g. 
panchromatic 
/multispectral)

–
 

Geometry (linear/ matrix)
–

 
GPS/INS

–
 

LIDAR



1. Base DMC

FDS 1 
Flight Data 

StorageFDS 2 
Flight Data 

StorageFDS 3 
Flight Data 

Storage

2. FDS (Flight Data Storage)

3. Cabling Kit4. Gyro-Mount T-AS

T-AS Interface

5. T-AS Adapter Kit

6. ASMS Base

T-AS Interface

GPS Receiver
Video System
Camera Interface

Pilot 
Display Sensor 

Control

Pilot Display

DMC Intergraph Airborne System



Airborne ADS40 system
GPS satellites

GPS ground reference station

ADS40 system

1

2

34 5

6

ADS40 System

1    Sensor head SH40 with:
- Digital optics DO64 
- IMU

2    Control unit CU40 with:
- position & attitude
computer POS

3    Mass Memory MM40
4    Operator interface OI40
5    Guidance Indicator GI40
6    Mount PAV30



Matrix Vs Linear



Unmanned Aerial Vehicles
•

 
Not dedicated for 
Photogrammetric applications

•
 

Equipped with conventional 
GPS sensors

•
 

Low altitude –
 

small resolution
•

 
Sophisticated image 
processing to avoid blunders

http://www.youtube.com/watch?v=B-xVy2E1sT4


Type of UAVs



Photogrammetric UAVs
 

evaluation



Laser scanners
•

 
In terms the carrier or installation
–

 
Terrestrial laser scanners

–
 

Aerial (LIDAR)
–

 
Mobile Mapping Systems

•
 

In terms of applications
–

 
Indoor

–
 

Outdoor
•

 
In terms of technology used
–

 
Optical (Triangulation scanners)

–
 

Range scanners (Time of Flight/Phase scanners)



Terrestrial Scanners
•

 
Ideal for Cultural Heritage 
Recording and Industrial 
application

•
 

Medium Cost (25-
 120KEuros) of Hardware 

and Software
•

 
Accompanied by 
calibrated imaging sensor

•
 

Easy to operate
•

 
Hard to manipulate the 
derived point clouds

From wikipedia

http://en.wikipedia.org/wiki/LIDAR


Laser Scanning of the Rotonda
•

 
Creation of a replica 
in scale 1:250 for the 
visually impaired

•
 

Laser Scanning 
accompanied with 
high resolution 
panoramic images 

•
 

Faro Focus 3D



Point Clouds



Aerial Laser Scanning
•

 
State of the art laser 
scanners

•
 

Penetration through 
the vegetation and 
recording of True 
DEM (Last Pulse 
recording)

•
 

Low Altitude flights
•

 
Usually no color 

Riegl
 

airborne laser 
scanner systems

http://www.riegl.com/nc/products/airborne-scanning/


Mobile Mapping Systems
•

 
Includes:
–

 
Laser scanning (one 
or multiple)

–
 

IMU (Inertial 
Measurement Unit)

–
 

Single panoramic or 
several camera 
sensors

–
 

GPS (of geodetic 
accuracy-cm)

–
 

Odometer (in case of 
lost GPS signal) 



DARPA Urban Challenge
The DARPA Urban 

Challenge was held on 
November 3, 2007, at the 
former George AFB in 
Victorville, Calif.

 
Building 

on the success of the 
2004

 
and 2005

 
Grand 

Challenges. The
 

event 
required teams to build 
an autonomous vehicle 
capable of driving in 
traffic, performing 
complex maneuvers such 
as merging, passing, 
parking and negotiating 
intersections.

http://archive.darpa.mil/grandchallenge/


Special Applications

•
 

Laser Scanning of Grand Canal in Venice
•

 
123D Catch

http://www.rivistageomedia.it/Appuntamenti/convegno-il-rilievo-laser-scanning-per-larchitettura-e-la-citta.html
http://www.123dapp.com/catch


Laser Scanning of Grand Canal in 
Venice 

http://www.youtube.com/watch?v=7_FzK68KPLo&feature=related


Conclusions

•
 

Merging of Photogrammetry, Remote 
Sensing and Laser scanning

•
 

Real time applications
•

 
UAV development and more frequent use 
of integrated systems

•
 

Computer vision techniques and 
algorithms will enhance the performance 
of imaging and point cloud systems
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