taking object specific radiometric as well
as geometric properties of each sensor
as well as sensor specific resolutions

and other characteristics into account.
The object classes whose detectabilities
are investigated are linear objects,

i.e. roads, railroads, and rivers, as

well as areal objects comprising rural
and urban built-up areas, agricultural
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fields, forests and lakes. For each object
class quantitative as well as qualitative

measures of extraction quality are given.

As several test participants will derive
their results independently, the variance
of extraction quality is another source
of information about the potential for
mapping of each of both sensor types.

The second phase of the contest starting
in January 2004 will be dedicated
towards the investigation of automatic
object extraction methods for both data
types. If possible, preliminary results of
this phase will also be presented.

The EuroSDR Digital Camera Project

H. Ziemann, D. Grohmann

Anhalt University of Applied Sciences,

POB 2215, 06818 Dessau, Germany
hziemann@vw.hs-anhalt.de

Abstract

Anumber of digital cameras have

been developed for photogrammetric
applications. First results indicate
performance parameters superior to
those of conventional film cameras.
The project is designed to vield
performance parameters such as
positional and elevation accuracy and
geometric and radiometric resolution
using images taken over the same area

for a wide-angle film camera several
digital cameras and thereby provide for
potential purchasers of digital cameras
information needed to plan aerial
photographic missions. The mission
planning is motivated by an economical
aspect: the same swath width is to be
used with each camera; it has been
chosen such that the largest possible
scale will be obtained for the ADS40. It
is planned to also place ground targets

for evaluating geometric and radiometric

image quality and to establish a small
calibration area for the control of
GPS/INS equipment If successful the
project results will provide data useful
for planning projects to be flown with
digital cameras and experiences useful
in efforts to develop camera calibration
and validation procedures.

EuroSDR network on Digital Camera

Calibration

By Michael Cramer

The need of camera calibration is a fundamental requirement in the
field of photogrammetric data processing. For airborne sensors this

calibration is typically realized under well controlled laboratory con-
ditions where especially designed calibration setups are used to de-
termine the internal camera characteristics with sufficient accuracy.
Such calibration facilities like multi-collimator or goniometer devices
are used to determine the camera distortion parameters from the ob-
tained discrepancies between measured coordinates or angles versus
their a priori known values. Besides this, the focal length and princi-
ple point coordinates are estimated to minimize the absolute amount

of lens distortions and to realize a symmetric distortion pattern.

However, situation changes with the
availability of new digital airborne
imaging systems mainly due to the
following two aspects: First, comparing
such digital sensor systems from their
system design concepts, there are large
variations within the specific system
realizations and in comparison with
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standard analogue cameras, i.e. frame
sensor concepts versus line scanning
approaches, multi-head systems versus
single head sensors, large image
format data acquisition versus medium
or even small format cameras, pan-
chromatic and/or multi-spectral image
data recording. Due to the new multi-

spectral imaging capability calibration
should not only be restricted on the
geometric aspects but has to be
extended on the radiometric part also.
The second fact is mainly due to the
integration of the imaging sensors with
additional sensors for direct sensor
trajectory determination like GPS or
integrated GPS finertal modules. The
combination of digital imaging sensors
with direct orientation components is
straightforward since they provide very
accurate information on the sensors
movement which can be used for fast
generation of photogrammetric products
like ortho images. In case of line
scanning systems a tight coupling with
GPS/inertial sensors is even mandatory
to allow for an efficient image data
processing. Hence, calibration has

to cover the whole sensor system
consisting of imaging part and additional
components like GPS/finertial sensors.
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General

From this background the need of more
complex, extended and more general
calibration procedures is evident, where
the aspect of in situ calibration will gain
in importance also.

This today’s situation gives the
framework of the EuroSDR initiative on
“Digital Camera Calibration”. Within this
project a network is established formed
by experts from camera manufacturers,
software developers, private companies
and universities. Up to now, more then
30 experts already joined this group.
First contacts to the north-american
calibration activities are already
established. Nonetheless, additional
people being interested in this field of
work are still invited to become active
members of this group. Currently the
project is running in its first phase. This
starting phase is used to compile an
extended report providing fundamental
knowledge on realized digital camera
calibration methodologies. Right now,
the report compilation is mainly based
on publications already published in

conference proceedings or scientific
periodicals. Besides this, some of

the system manufacturers provided
additional non-published but public
material (i.e. calibration protocols) and
first personal experiences are included.
Nonetheless, in order to guarantee a
complete description of the applied
calibration methods, additional active
input of all participants is desired. Since
this report is open to manufacturers,
users and customers it will be used

to gain experience and knowledge in
digital airborne camera calibration.
Additionally, such basic compilation
will be helpful for definition of future
strategies and potential experimental
work in the subsequent second project
phase.

The second phase should focus on the
development of accepted procedure(s)
for camera calibration and testing. It
seems to be necessary to concentrate
on some of the technical aspectsin a
sequential order, possibly starting with
geometrical aspects and verification

in a limited number of test flights

by different camera producers and
discussion on radiometric and image
quality aspects. This second project
part requires a fine definition of

goals which should not lead to direct
comparisons of cameras, but to
individual recommendations for each
major camera type. The results of the
currently running first project phase will
be used for definition of goals and design
of empirical tests.
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Germany
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EuroSDR (European Spatial Data Research):
ROLLING RESEARCH PLAN - 2004-2006

(Abridged)

Commissions Terms of Reference

Commission 1: Sensors,
Primary Data Acquisition
And Georeferenicing

Mission
To explore, demonstrate, and/or further
develop
« terrestrial, airborne and spaceborne
sensors for data collection
« sensor platforms
« calibration aspects of sensors
+ methods and instruments for
georeferencing
« reliability, since new systems allow
for a very low number of ground
control
« geometric quality of spatial data
acquisition
« DEM quality
and to encourage transfer of research
results obtained in this field from
academia to the public and private
sector.
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Terms of reference
« Accuracy of georeferencing
« Reliability of georeferencing
« Sensor calibration
« Sensors intercalibration
« Sensor’s quality

Commission 2: Image
Analysis and Information
Extraction

Mission

To explore, demonstrate, and further
develop the applicability of image
analysis methods for automatically
extracting and updating geo-spatial data
from images and collateral information

Terms of reference

Information content of multi-spectral,
multi-sensor, multi-resolution, and
multi-temporal imagery;

Methods and algorithms for automated
acquisition of geo-spatial data and the
description of data quality;
Methodology for the integrated
acquisition and update of geo-spatial
data from imagery and collateral
information.
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