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AGENDA

x Rational for 3D Visualizations
x Study Area
x Geologic Background

x Methods
+ Field
+ Computer Lab

x Analysis
x Conclusion



MODERN TECHNOLOGY

x 3D visualizations of Earth’s surface
+ Allow for mapping remote, inaccessible locations
+ ODbtain orientation data
+ Analyze complex structures
+ Helps optimize field time

x Purpose:

+ Produce 3D visualizations from photogrammetry
(SfM) that are comparable to LIDAR

+ How can we increase the spatial accuracy of
photogrammetrically-derived models?


Presenter
Presentation Notes
Photogrammetry is cheaper and easier to transport. All you need is a camera which most of us take to the field anyway. SfM = structure from motion
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Presenter
Presentation Notes
Put emphasis on the two locations for analysis and why this area was chosen ->metamorphic terrane, cliff faces and sloped surface with features that can be compared in 3D models.


GEOLOGIC BACAKGROUND

x Metamorphic complex
x Polyphase metamorphic
structure (Mesozoic)

x 3D technology used to
visualize complex
structure
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Presenter
Presentation Notes
Transition slide, methods in the field, zoom into Clair Camp to show marker points collected with laser rangefinder
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x Handheld LaserCraft Contour XLRic laser rangefinder
+ Used to get ground control points (GCPs) up to ~1000 m distance
+ Geolocation limited by GPS (1 — 3 m)
+ Canon Rebel T3i DSLR used to take photographs
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Presenter
Presentation Notes
Used natural objects as ground control that can be easily located in photos (did not place markers for GC because it is time consuming)


FIELD METHODS: LIDAR

x UNAVCO Riegl LMS-2620
TILS

+ Nikkon Camera
+ Differential GPS — 3 cm accuracy

+ Laser rangefinder — 10 mm
accuracy

+ 2 km maximum range

x 20 scan locations



Presenter
Presentation Notes
Scanning rate 8000 pts/sec


METHODS: COMPUTER LAB

x Point-cloud processing

+ PhotoScan — make point-clouds using
ohotogrammetry

+ RiScan Pro — Tile LIDAR point-clouds

+ Maptek I-Site — Build 3D surface models from
point-clouds



Presenter
Presentation Notes
End with a reminder that we are comparing photogrammetry TINs to LiDAR TINs
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Presenter
Presentation Notes
Transition, clair camp structure, see clair camp structure in 3D


PHOTOGRAMMETRY: 3D INTERPRETATIONS
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Presenter
Presentation Notes
All mapped units are within the Kingston Peak FM
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Presenter
Presentation Notes
1,226,600 points after filtering


SPATIAL ACCURACY FOR PHOTOGRAMMETRY

x Vertical iImagery—moderately well tested
x Little data on obligue imagery only

x Examined several sites—compare LIDAR to
Photogrammetry


Presenter
Presentation Notes
We can see that photogrammetry is visually appealing and detailed compared to LiDAR, but how accurate is it?


DMPARISON
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QUANTIFIED 3D OFFSET OF SURFACE MODELS

x Photogrammetry (with GCPs) v. LIDAR

+ Max offset 200 m
+ Average 64 m

4,851

xy 4,879 .
4878 x 10

. 3.989
Morthing (m) 4.877 Easting (m)


Presenter
Presentation Notes
Error increases further from camera positions, depth issue


QUANTIFIED 3D OFFSET OF SURFACE MODELS

x Photogrammetry (without GCPs) v. LIDAR
+ Max offset 252 m
+ Average offset 186 m

30894 (i 4.881

4 579 5
4578 x 10

Marthing (rm) 39838 4877 Easting (m)
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Presenter
Presentation Notes
New method: we had camera positions, but GCPs were taken from the LiDAR surface model


PHOTOGRAMI RFACE MODEL



Presenter
Presentation Notes
67,950,001 points




Presenter
Presentation Notes
67,873,492 points after clean-up. 861,838 points after filter, cut down in order to process and manipulate in Maptek
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Presenter
Presentation Notes
We expected the photogram model of the Noonday structure (green) to match up well with LiDAR (True color) since we obtained GC from the Lidar model, but it is still a bit offset. However, in this situation we are close enough to the accurate Lidar model that we can use the registration feature in Maptek I-site and move the photogrammetry model to where it needs to be.


QUANTIFIED 3D OFFSET OF SURFACE MODELS

x Photogrammetry v. LIDAR
+ Max offset 45 m
+ Average offset 22 m
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Presenter
Presentation Notes
Used lidar to get markers for photogrammetry, dropped offset average by 40 m compared to clair camp


OBSERVATIONS

x Clair Camp Structure has more error, why?
x Baseline v. distance to feature
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Presenter
Presentation Notes
Lead up for conclusions, discuss errors and observations between the structures


POTH : BA NE-DISTAN RATIQ

x Baseline v.
distance to
feature (star)

fixed land features

-="

should be 2:1 ?:E;c;(cj?verage
x The larger the
baseline the

greater the
distance that can
be calculated

Baseline

camera 1

Modified from
http://polarmet.osu.edu/jbox/icecams/Greenland/project.htm. Based on Wolf, 1983


Presenter
Presentation Notes
Based on information from literature the field of view for my camera should be 40 degrees. Baseline to distance 2:1 Knotzl and reiterer 2010
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Presenter
Presentation Notes
Follow the previous schematic, our Noonday array has a baseline to distance ration of >1, could be better, but it’s OK.
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Presenter
Presentation Notes
The baseline to distance ratio here is very low, too low. The distance to the feature we are trying to measure is much larger than the baseline, which has led to the generation of an inaccurate 3D surface model.


CONCLUSION

x Baseline-Distance Ratio

x Important: In a real field study can’t always
control this

x Use of ground control

x Vertical angle issue
+ SfM — obligue photogrammetry
+ Requires further evaluation


Presenter
Presentation Notes
Baseline-distance ratio is the main cause for the large offsets we see in the clair camp structure and because the baseline-distance ratio for the Noonday is much better, it produced a more accruate model. These area we tried to model are very large, and to make 3D models of large scenes we need a large baseline, but sometimes that cannot be controlled in the field due to terrain. The use of ground control also improved the spatial accuracy of models. Possible vertical angle issue in processing photos (program can’t find where vertical is in a scene) this need further evaluation.


THANK YOU

Questions?

UNAVCO

MAPTEK
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