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Sentimental moment…Sentimental moment…

Note the shadow

Smaller is better:
<30k
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<30kg
Fits in the trunk of a Peugeot



Paradigm shiftParadigm shift

 Cluster of cameras works well but Cluster of cameras – works well, but

● How far can it grow? 

● How big and heavy?

 What if we could replace that with a very fast high res What if we could replace that with a very fast high res 

camera that will scan a large area by rotating?
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Paradigm shiftParadigm shift

 We would face many difficulties We would face many difficulties
● Image quality?

H t k thi t ?● How to make this accurate?

● How to tie the IMU in?

h dl ?● How to handle so many images?

 But we would gain
● Much better resolution for given altitude

● Better angles for photogrammetry

● Enable oblique imagery in the same design

● Smaller, lighter systems

● Technically, huge potential for even further improvement
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6500ft, scanning 40 degrees/sec6500ft, scanning 40 degrees/sec
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Image taken at 240 knotsImage taken at 240 knots
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Enabling technology - backscanEnabling technology backscan
Static camera Camera scans at 1radian/sec Camera scans at 1radian/secStatic camera Camera scans at 1radian/sec Camera scans at 1radian/sec

Motion compensation: off Motion compensation: on

 Compensation for any movement that can be measured by the 
gyros inherent subpixel FMC & vibration compensationgyros – inherent subpixel FMC & vibration compensation
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Scanning in StuttgartScanning in Stuttgart 
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300mm FL imagery300mm FL imagery

6 500 Feet 12 000 Feet 28 000 Feet6,500 Feet 12,000 Feet 28,000 Feet
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Oblique imageryOblique imagery 
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Resulting performanceResulting performance
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Why altitude mattersWhy altitude matters
3 km Assuming angle Super large

f A33
off nadir < 15° frame – A3

1 km Large frame
digital camerasdigital cameras

0.5 km
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0.5 km

A rotating mapping camera?A rotating mapping camera?
 Multiple images Multiple images

 Multiple directionsp

 90-100° angles

 X00,000 tie-points
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Cost effective bundle adjustmentCost effective bundle adjustment

 No IMU No IMU

 No control points

 No DGPS – just PPP!

 Blocks of 700,000 frames 
have been solved

 Fully automated process

 Tools to validate
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And in Vaihingen EnzAnd in Vaihingen Enz
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Nadir/oblique bundleNadir/oblique bundle
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Automatic processing softwareAutomatic processing software
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Processing resultsProcessing results
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Autmated mosaicingAutmated mosaicing
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Competitive Analysisp y
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ConclusionConclusion 

 What if we could replace that with a very fast high res What if we could replace that with a very fast high res 
camera that will scan a large area by rotating? 
● A3!!!

 We would face many difficulties
● Image quality? 3D compensation/backscan
● How to make this accurate? Multi-ray/angle/redundancy
● How to tie the IMU in? Classic photogrammtery!
● How to handle so many images? Parallel scalable processing● How to handle so many images? Parallel scalable processing

 But we would gain
● Much better resolution for given altitude● Much better resolution for given altitude
● Better angles for photogrammetry
● Enable oblique imagery in the same designq g y g
● Smaller, lighter systems
● Technically, huge potential for even further improvement
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