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A Autopilot software, flight control,
waypoint navigation

A Institute of Flight Mechanics and
Control

A Photogrammetric Evaluation
A Institute for Photogrammetry

Navigation Algorithm
Basic Flight Control
Waypoint Navigation

Microblaze Softcore @ 70MHz

Processor Local Bus

Custom IP Core
Sensor Data Aquisition

PWM Interface
Prefiltering
Signal Routing

Camera Trigger
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UAV-based Photogrammetric Data Collection
University of Stuttgart

ustom

[ FPGA Module
O] Onboard Sensors & Devices
B External Sensors & Devices




Performance Test on UAV-based
Photogrammetric Data Collection

A Evaluation of photogrammetric systems
A The German digital airborne camera evaluation project
A Data processing based on commercial software products

A Performance of UAV-based photogrammetric data collection
A Accuracy of photogrammetric point measurement
A Automatic Aerial Triangulation
A Reconstruction of visible surface geometry
A Digital Elevation Models from image matching




Universitat Stuttgart

The DGPF-Test on Digital Airborne Camera
Evaluation (2008-2010)

A Independent evaluation of large format airborne
digital photogrammetric camera systems
Project coordination ifp, University of Stuttgart
A 30 participating groups
Universities, camera manufacturers, system
users, national mapping agencies

A 110 delivered data sets
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Test on digital airborne camera performance

Vaihingen/Enz test flight data

System System provider | Flyer Date of flight(s)
DMC Intergraph/ZI RWE Power 24.7.08 + 6.8.08
ADS 40, SH52 Leica Geosyst. Leica Geosyst. 6.8.08
JAS-150 JenaOptronik RWE Power 9.9.08
Ultracam-X Vexcel Imaging bsf Swissphoto 11.9.08
RMK-Top15 Zeiss RWE Power 24.7.08 + 6.8.08
Zfﬁg;% DIgICAM, |Gl Geoplana 6.8.08
AlIC-x1, 1-Head Rolleimetric Alpha Luftbild 11.9.08
AlIC-x4, 4(3)-Head Rolleimetric Vulcan Air 19.9.08
DLR 3K-Camera DLR Munich DLR Munich 15.7.08
gggﬁeﬁ‘mfﬁ;ﬁg@ Specim/FH Anhalt | RWE Power 2.7.08
ROSIS hyper-spectral | DLR Munich DLR Munich 15.7.08
ALS 50 LiDAR Leica Geosyst. Leica Geosyst. 21.8.08
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Ifp T Test site Vaihingen/Enz
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Ifp 1 Test site Vaihingen/Enz
Photogrammetric point measurement

GSD 20 cm.
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Accuracy of photogrammetric point
determination from AAT

Ifp

Ve

A Photogrammetric bundle block adjustment
with self calibration
commercial software (MATCH-AT)
~ 200 signalized check and control points
Ohor=lem, 0o = 2cm (GSD 8cm)
A Superior radiometric quality of digital cameras
beneficial for target measurements and tie
point matching

Accuracy potential already ~ % pix close to the
accuracy of reference data (i.e. control points)
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Image based surface reconstruction
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Quality of image based DEM generation

A Image based DEM generation from
commercial software MATCH-T

A Digital airborne cameras facilitate
the generation of elevation models
at a quality, which in the past was
only feasible by LIDAR

measurements

DSM from image matching
(DGPF test, 2009)
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Test site Vaihingen/Enz
UAV-based Photogrammetric Data Collection
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