Camera Calibratton Models and Methods for
 Cornidor Mapping with UAVs

\ :&"/ W l
| V) ;;éi'\\‘\“"f'f’o'//i "’\ \‘ A )
FN/ONKWS | | | ali g\

"%\\ i \»"‘//I,
N

4

Emmanuel Cledat

Davide Antomo Cucc Société Suisse de Photogrammétrie et de Télédétection
Jan Skaloud Schweizerische Gesellschaft fiir Photogrammetrie und Fernerkundung



Camera Calibration Models and Methods...  Why?

O Camera model

O Calibration method

v v

O Usage mode for mapping
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Camera models...

Departure from pihole camera model
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Camera models: Principal point position & Principal distance
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Camera models: Radials distortions
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Camera models: Skew parameters
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Orthogonal

Polynomials

18 parameters
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Camera calibraion model and method: evaluation 1n application

O Camera model

O Calibratton method

12
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Calibration hield

Without aenal control, 17 GCPs

With aenal control
21 GCPs
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Camera calibration model and method evaluation: SOTA
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Camera calibration model and method: evaluation 1in application

O Camera model

O Brown 10 O Ortho-Poly 18
O Brown 15 O Ortho-Poly 15
O Brown 18

O Calibration method

v v
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Application: use of the calibration values
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Application: use of the calibration values
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Camera calibration model and method: evaluation 1in application

O Camera model

O Brown 10 O Ortho-Poly 18
O Brown 15 O Ortho-Poly 15
O Brown 18

O Calibration method

\ \
O Usage mode for mapping
O FIX O APC
O LEAD O APCI
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Camera calibraton model and method: Results & Conclusions
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Brown Vs Orthogonal Polynomuals
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Camera calibraton model and method: Results & Conclusions

O FIX Fixing the camera calibration lead to maccurate result (up to 3x
worse than the other methods)

O LEAD Improves the results with respect to FIX
and sometime yields to the best results

O A Posteriori Covariance and A Posteriori Covariance Inflated
further improves the results

O Brown model gives results at least 2 times better than Orthogonal polynomials

O Better to perform a calibration flight in similar conditions as the mapping

Emmanuel Cledat, Davide Antonio Cucci, Jan Skaloud “Camera Calibration Models and Methods for Corridor Mapping with UAVs” SSPT/SGPF 1st GeoVision 05/11/2020 EPFL



Questions?

Clédat, E.; Cucc, D. A.; Skaloud, J. “Camera Calibration Models and Methods for
Corndor Mapping with UAVs” ISPRS Annals of the Photogrammetry, Remote Sensing
and Spatial Information Sciences, XLIIT 2020
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Backup slides
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Bundle-Adjustment
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Bundle-Adjustment: Graph visualization and Jacobian matrix




1

~

—(1+ K 7 + Ko7t + K370 + -
where
—» R2
c+By By||x L | PP
0 CllY PPy

)fj_|_

(
(

Brown

R2
Py (F* +2%%) + 2P, xy)

2.
2P %7 + Py (7 +277)) (1 PsP )

¢ =62 0¢]



Camera models

O Departure from pinhole
camera model

€x

O Radial y
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Camera calibration
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