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The Kondratjev Cycles
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100 year Anniversary of ISPRS in Vienna 2010

Election of Honorary Fellows of the Society:
Li Deren, China; Costas Armanakis, Canada; Ivan Antipov, Russian Federation;

George Zarzicky, Canada; Stan Morain, USA




New Technology made it possible,

that tasks, which were not affordable before,
are available now,

they can be used for partial automation:

. Satellite Positioning to cm accuracy (GNSS-GPS)

. Imaging by digital aerial photography (ortho mapping)
. Satellite Imagery covering the Globe (Google Earth)

. Laser Scanning

. Computer Technology Advances (Moore’s Law)

. Database Technology (Object Relational Data Bases)

. Web Applications (Geoportals, Crowd Sourcing)

. Mobile Technology Applications (Smart Phones)
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1. Satellite Positioning GNSS-GPS

1.1 The objective of geodesy

FPhysical figure
of the Earth:
gravity field,
geoid

Geometncal figure

of the Earth: . B =T
precise coordinates _/ ro 8 N fj Variations thereof:
\\ Iy e = =3 | dynamic Earth,

Earth rotation,
crustal motion




1.2 Scientific and technical questions solved with GPS

= 1.) Determination of a high-precision, three-dimensional
terrestrial reference frame
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6.2.4 Realizations

ldea:

- Interpolation of distance
dependent systematic
errors

Realizations

- Least-squares collocation
- Interpolation polynomial
- Interpolation functions

- correction surface

- State space representation
of the errors in a network

Representation
- Virtual reference station
- Area correction parameters

Distance dependent
systematic error

True correctio

=
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EUREF Farmanant Tracking Nelwork
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1.5 GPS supported photogrammetry




Result:

1. Augmented Accuracy Systems such as
EGNOS, WAAS, NTRIP and Omnistar permit
static geolocation anywhere on the globe with
+/- 50cm accuracy with inexpensive code receivers

2. Phase receivers operating in RTK mode at a range of 10km
or in CORS networks with station up to 50km range
permit +/- 1cm accuracy

3. Mobile applications with RTK or CORS reference permit
+/- 1 dm accuracy



2. Digital Aerial Photography

1. Digital Aerlal Cameras

e

In most countries aerial film cameras not more atcepted — Kodak
and Agfa stopped production of aerial film

Aerial frame cameras (CCD-ammay) and CCD-line-scan cameras

Aerial frame cameras: large format (DMC, UltraCam), mid format cameras — several (only
cameras with stable body respected, fix-focus — not cameras as Canon EQS)

also combinations of mid format cameras (2 up to 5 cameras), for UAVs finy cameras in use




(Geometric performance
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Results of camera test by German Society of Photogrammetry, BES and Geoinf.
Bundle block adjustments: root mean sguare ermors at independent check points



3. High Resolution Satellites

2. Optical space imagery for mapping purposes

Limited to civilian available systems and systems usable for mapping (~<6.5m G50
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High and very high resolution optical satellites
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ESRI Viewer for Change Detection of Landsat Images




Hyperspectral Cube (AVIRIS Data)




Competition between Optical and Radar Systems

Mearly world-wide height models: ASTER GDEM — SETM C-band D5M
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Experiment

TerraSAR-X stereo pair

SAR Stereo:

« similar to
Photogrammetry

* Uses Image amplitude
- matching

= more robust against
temporal decorrelation
then InSAR

= requires sufficient basis
(different &)

Sep. 13, 2000 Sep. 18, 2009
Tne angle-21 4° Incidence angle:42.7°
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Digital Elevation Models (DEM) from InSAR
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Surface motion: Interferometry
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Motion of Vulcano
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4. Laser Scanning

 TLS Terrestrial Laser Scanning

 ALS Airborne Laser Scanning

« MLS Mobile Laser Scanning




TLS Terrestrial Laser Scanning

Scanner and Camera

Properties of 3D Laserscanners

Model RIEGL LMS VZ400
Distance up to 500 m
for Laser Class 1
Scan range horizontal total 100°
(+60° / -40°)

Scan range vertical max. 360°
Distance accuracy + 5 mm
Data rate 125 000 points/sec.

Measurement Interference
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ALS Airborne Laser Scanning Geoservice GmbH

Aero-Complex-N
Universal Data Collection System
with
- Airborene Laser Scanning

- Infrared Thermography

- Terrestrisches Laser Scanning
- Digital RGB Images
- Imaging Spectrometer




DHM erzeugt mittels ALS IA\‘.Lbalm-
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MLS - Mobile Laser Scanning

Stadt Cottbus




5. Exponential Growth of Computer Technology
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Exponential Growth in Network Performance

Network exponentials

« Network vs. computer performance
— computer speed doubles every 18 months
— network speed doubles every 9 months
— difference: order of magnitude per 5 years

» 1986 to 2000

— computers: x 500

— networks: x 340,000;

factor 1000
« 2001 to 2010

— computers: x 60
— networks: x 4000;
factor: 100

Moore's Law vs. storage improvements vs. optical improve ments. Graph from Scientific American
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6. GIS and Database Technology an example: ArcGIS

Software components in ArcGIS (1)

Arcinfo ArcPad
ArcEditor
ArcExplorer
ArcView .
JAVA Viewer
(limited versions) HTML
Viewer
ArcMap, ArcCatalog, ArcToolbox (full version)
Materials & |
Methods

' ArcSDE

ArcGIS components. Multiuser

Overview:

geodatabase




Test Plots - Level 1 Map

R

« Result of import into
- ArcGIS/Arcinfo and

automated polygon closure

Results

N~ & attribute allocation.




Introduction

Objectives

Materials &
Methods

Results

Conclusions /
Outlook

Test Plots - Level 2 Map

RN
N

Result of import into
ArcGIS/Arcinfo and
manual polygon closure &

attribute allocation.



Introduction

Objectives

Materials &
Methods

Results

Conclusions /
Outlook

Image or Raster Data and the Geodatabase (3)

1. Storage of raster data in database tables

Image pyramid.

The geographical extent remains

identical in every pyramid layer.



Test Plots - Level 2 Map

Results DEM from elevation

information with
automatically generated

contours.




Introduction

Objectives

Materials &
Methods

Results

Conclusions /
Outlook

Software components in ArcGIS (11)

Components of ArcGIS desktop software (6):

Extensions (additional components):

e ArcGIS Spatial Analyst for processing and modelling surface

information in grids

e ArcGIS 3D Analyst for processing surface information in TINs
e ArcGIS Geostatistical Analyst

* ArcGIS Survey Analyst

e ArcPress for printing

* etc.









Building model: 3D presentation







Resource Center  Show: Web Content Onlyw Help Sign In

( ArcGIS GALLERY MAP GROUPS MY CONTENT Find maps, applications and more... Q| ‘

ArcGIS Online

Maps and Apps
for Everyone

Easy online discovery, access,
visualization, and dissemination of
geospatial information.
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7. Web Portal, Web Services, Data Management
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Data to be distributed through the Portal
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Geodetic description information:
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GMM: Search by Reglon, Muhalza, GMM Number
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Crwnership Information




8. Smart Phones
Apple

| Phone G3

Blackberry Samsung Omni



Smartphone

Ein Samsung I8910HD ( Symbian 360)

Versatility

lies in the
downloadable
»Apps”
making the
Smartphone

a Navigation Device
(Google Maps, Navtech, Tom Tom)

an Internet Browser
a phone
a data base



Google Earth Images
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Google Maps and Address Search
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Google Street View

G0ugle maps  52.385842,9.711052

Deutschland

Route berechnen Meine Orte 4

Nienburger Strafle 1
30167 Hannaover

Routenplaner In der Nahe suchen Mehrv

Erkunden Sie dieses Gebiet »

Fotos




GOUS[C maps Ernst-August-Platz 1, Hannover

Deutschland

Route berechnen Meine Orte
= £
Nienburger Stralte 1, Hannover
t

Ermnst-August-Platz 1, 30159 Hannover
Ziel hinzufiigen - Optionen anzeigen
Vorgeschlagene Routen

Nienburger Str. 2,5 km,b Minuten

Nienburger Str., L190 und 3,3 km,7 Minuten
Hamburger Allee

Route nach Ernst-August-Platz 1, 30159
Hannover

Nienburger StraBe 1
30167 Hannaver

1. Von Nienburger Str. nach Siidosten
Richtung Schneiderberg starten

2. Rechts abbiegen auf SchloBwender Str./
L190

Google Maps Navigation




Bing Maps 3D View
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GIS has integrated aerial and satellite images

It is able to display available and augmented maps

It can incorporate address searches with street views
It has become a navigation device

It can incorporate 3D views (3D city models)



What are then the problems our disciplines are facing?

The problems are sociological in nature:

1. do we have political support?
2. do the laws sufficiently protect our professional interests?
3. what is the esteem scientists and engineers have in society?

If we are not sufficiently heard, what are the alternatives for us?

1. to get engaged in social, economic, political and ultimately
ethical issues issues

2. who can give us guidance in our approach to solve problems
in integrating photogrammetry and remote sensing into a
greater context?



