Acquisition, orthorectification, and classification of hyperspatial UAV imagery
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the exterior information.
The BAT 3 UAV

The BAT 3 UAV is an aircraft manufactured by MLBrapany. It has a 1.8 m wingspan, weighs 10
kg, and is capable of flying up to 6 hours at a imamn altitude of 3000 m. The BAT system consists
of the fully autonomous GPS-guided UAV, a catagauincher, ground station with mission planning
and flight software, and telemetry system (Fig. The UAV currently carries two sensors: a color
video camera with optical zoom capable in-flightgddive video downlink to the ground station, and a
Canon SD 900 10 megapixel digital camera. The omboamputer records a timestamp and positior:
(X,Y,2) and attitude (roll, pitch, heading) infortian for each image.
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Fig. 2. Orthorectified mosaic of 7 images acquinetth the UAV from photogrammetric approach (lefhage-derived DEM (middle), and georectified mosdi84 images from image matching approach.
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Fig. 1. BAT 3 UAV with video camera mounted in nosed digital camera in left wing (left), Image Classification Summary
screenshot of mission planning software (middle) tgpound station with laptop, video deck and.  |mage classification was performed using Our experiences with acqumng o processmg, and ssifiging
telemetry antenna (middle bottom), and BAT on caltpuncher ready for takeoff (right). Definiens Professional 5.0, an object-based . hyperspatial UAV imagery demonstrate that this apph is feasible
image analysis program very suitable for very and effective for rangeland mapping and monitorvgjor fmdlngs
. " high resolution imagery (Laliberte et al., 2004).
Image Acquisition The workflow consists of a multiresolution
segmentation of the imagery into homogeneous'
image objects (top right), and subsequent
classification of the image objects using either a ¢
rule-based or nearest neighbor approach
(bottom).
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> Acquisition and image classification are quite lyaaccomplished

> The most time-consuming steps are image rectifiatand
mosaicking

> Both the photogrammetric and the image- match“ingmhes show
promise, but more research and algorithm improvesnare needed to
provide a smoother, faster workflow from raw tossiied imagery.

Over a 3-day period in October 2006, we acquireg¢b5inages in 13 hours flight time, limiting the
flying time between 9:30 am and 2:30 pm to redheesffect of shadows. The UAV flew at an altitude
of 150 m above ground, acquiring images with agdnt of 152 m x 114 m and an average pixel
resolution of 5 cm. The limitation for image acqtiis is at this point not the BAT's endurance, but
rather the capacity of the camera’s memory cardsforing imagery. Our longest mission lasted 1.t
hours.
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Image Processing Challenges
There are a number of challenges associated wiiorectification of the UAV imagery:

-

> Image distortion associated with inexpensive coresugrade digital camera -

> Difficulty of detecting ground control points gatke from coarser resolution imagery (QuickBird, [ Barelignt
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Digital Orthoquads) - bhe P06 2008 Dhtnewe ade b iiessiomakanr it
» Limited accuracy of the exterior information (X,\{,Z)II, pitch, heading) e keypomts International Journal of Computer Vis@i¥{2):91-110. .
Currently, we are pursuing 2 different approacbembtaining georectified image mosaics. The fast %’ . Rango, A, AS. Laliberte, C. Steele, J. E. Herrigk, Bestelmeyer, T.
a traditional photogrammetric approach using ioteaind exterior orientation parameters. The second B s Schmugge, A. Roanhorse, & V. Jenkins. (2006). Usimganned aerial
I shedow vehicles for rangelands: current applications antlré potentials.

approach is an image-matching approach followeddnyectification.
Environmental Practice, 8, 159-68.
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