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1. Background & aim of the study



Background & Aim of the Study
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Who needs photogrammetry?




Background & Aim of the Study

@@

Who needs photogrammetry?

Photogrammetry is everywhere - but not everyone can afford it
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Background & Aim of the Study

Cost Comparison of the most popular solutions

PIX4Dmapper
Agisoft Metashape

Professional Edition
h ' Mode-locked license
$ 3 499 £4,690fone—time

Billed one time, excl. taxes

Is there a more affordable option? 5
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Background & Aim of the Study

Can free software be as good as commercial solutions?

&

- OpenDroneMap™

™,




Comparison of OpenDroneMap and Agisoft Metashape

Does expensive mean better?

Why Compare?

OpenDrone
Map

. Free/open-source
Agisoft

Metashape

$ /commercial
license
e




2. Technical overview



Comparison of OpenDroneMap and Agisoft Metashape
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3. Study area & datasets
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Study area and datasets

No. of scenario 1b 2a 2b
Dataset name Herby

Image type RGB, oblique | RGB, nadir | RGB, oblique

UAV platform DJI Phantom 4 RTK
Camera model DJI FC6310R
GCPs and ChPs 57 ChPs, 7 29 ChPs, 5
ChPs GCPs
Focal length [mm] 8.8
Pixel size [um] 2.41
Image resolution 5472 x 3648
Field of view [°] 84
Image overlap [%] 90/90
SEVEICEIL (K 0.117
Number of strips 7
Flying altitude [m] 56
GSD [cm] . 1.5
Number of images
Gimbal pitch angle [°]

Scenario 2a
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Study area and datasets
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4. Methods



Methods

— Setup Scenarios

;& Establishing different research Comparing the performance of ODM
scenarios for testing and Metashape

@ Test Orientation Quality

Q- Evaluating the quality of image Analyzing the accuracy of calibration
orientation parameters

@., Test Camera Calibration Visualize Distortions

© Assessing the accuracy of camera Visualizing radial and tangential
calibration distortions
. o
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Methods

Scenario 1: * 1a: RGB Nadir Imagery, Varied Pyramid Levels
Orientation & e 1b: RGB Oblique Imagery, Varied Pyramid
Calibration (No GCPs) [EEAZELE

Scenario 2:
Orientation &
Calibration (With
cloy

» 2a: RGB Nadir Imagery at Original Resolution

* 2b: RGB Oblique Imagery at Original
Resolution

Scenario 3:
Multispectral Image
(MSI) Processing

* Overview of MSI Data Processing
e Calibration and Orientation of MSI Data




5. Results & conclusions



Results: Scenario la

The results obtained for processing scenario 1a, the JOZE The results obtained for processing scenario 1a, the JOZE
dataset in the ODM software. dataset in the Metashape software
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Results: Scenario 1b

The results obtained for processing scenario 1b, the Herby The results obtained for processing scenario 1b, the Herby
Oblique dataset in the ODM software. Oblique dataset in the Metashape software.

_ _
| 027 | 0038 | 0037 0.008 | 0.010 | 0.011 |

FARIEIEITIEY
8.9003 8.9108 8.9108 | 8.9095 | 8.9082 |
_ _
| P2 |-0.0003 | -0.0011 | -0.0013 | -0.0013 | -0.0013 | | P2 |-0.0002| -0.0001 | -0.0001 | -0.0001 | -0.0001 |
| KL |-0.0122 | -0.0134 | -0.0142 | -0.0136 | -0.0134 | | K1 ]-0.0128| -0.0142 | -0.0132 | -0.0129 | -0.0119 |

1825 Comparison of geometric distortion in calibration datasets
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Results: Scenario 2

The results obtained for processing scenario 2a the Herby The results obtained for processing scenario 2b the Herby
Nadir dataset with GCPs Oblique dataset with GCPs

ODM (ultra) Metashape (highest) ODM (ultra) Metashape (highest)
Total RMS GCPs [m] Total RMS GCPs [m]
Avg, Rep Error [pix Avg, Rep Error [pix]
Focal [mm] Focal [mm]
Cx [um] Cx [um]

1825 Comparison of geometric distortion in calibration datasets
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Results: Scenario 2

The results obtained for processing scenarios 2a and The results obtained for processing scenarios 2a and
2b on GCPs. 2b on Check Points.

Software & RMSE GCPs [m Software & RMSE Check Points [m

magenpe | T v |2 T our [ mesewee X v | 2 [ Tom

Metashape | 025 | 0026 | 0018 | 0.040 Metashape | 5022 | 0016 | 0026 | 0.038
nadir nadir

Metashape 0.015 0.009 0.023 0.029 Metashape 0.018 0.010 0.026 0.033
oblique oblique




Results: Multispectral imagery processing

AM RAW ODMRAW  AMPANEL AMP+SUN  AM SUN ODM CAM ODM C+SUN
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a) Metashape — panel + sun sensor

0.2 0.4 0.6 0.8 1.0
Reflectance

by ODM — camera + sun sensor

0 000 0.002 0.004 0.006 0.008 0.010

Reflectance

ODMs ability to perform radiometric calibration is limited to
correction of exposure changes and use of sun sensor data
without reference panels. In practice, the radiometric values
are consistent within the mosaic, but the absolute values of

RAW METASHAPE ODM reflectance are questionable.
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Conclusions
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