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PRo3D -A Tool for
Remote Exploration and Visual Analysis of
Multi-Resolution Planetary Terrains
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Motivation

« Large number of images provided by rovers, landers, and
orbiters using a large variety of recording instruments

« 3D reconstruction processing of obtained image data
produces multi-resolution 3D surfaces...

e ...ranging from planetary scale to microscopic scale

Already existing viewers focus on specific application
domains, e.g. 3DROV on operations planning and Rover
simulation. Application domain of geological analysis has
different requirements:
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 Interactive rendering of multi-
scale, multi-resolution 3D
surfaces

 Efficient navigation of the 3D
scene to study rock outcrops
from different perspectives

« Accurate measurement of
geological features with
various tools

« Annotation and localization
of geological phenomena
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Navigation
Free-Fly and
Explore

Levels of Detall

Levels of Detall
patches

red > high detall
turquoise / blue >
low detall
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Data Fusion — Multi-Res ‘fused’ together
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 Multi-scale / multi-
resolution

 Orbiter data:
Tens of kilometers at
~1m resolution

* Mixed with outcrops of
100m at ~1cm

* Resulting in tens of
gigabytes rendered at
Interactive frame rates

e T 4 - E L& =S -

orbiter

wide baselifte™=
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stereo recon
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« Single Point

« Dynamice viewer

to surface distance

 Linear distance vs.

Waylength

* Polylines and
Regions of Intere

 Textual annotatio

* Dip and Strike
estimate palaeo-

transport directions

St

n

P
o

3376388.23, -325122.?8,’-1212?5.34
Bear.: 15,27
Dist: 15,11
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* Pick two points on
surface

 Linear distance
(red)

* Projected distance
waylength
(blue) b O 777.61m

Pos: [3376886.72, -324302.14, -120967.08
Bear.: 129,03
Dist: 772,77
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M&A — Dip and Strike

Free-Fly Fitted Plane

Click points on
surface (polyline)

Fit plane
(least squares
regression)

Dip & Strike Dipping Direction
computation

= Z
Color-coded T

dipping angle
(0°-90° >
red-blue)

Color-coding
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Use of different
styles and
measurement tools in
full scale analysis

More details in
following
presentation:

Robert Barnes

‘Geological interpretation and
analysis of surface based, spatially
referenced planetary imagery data using
PRoGIS 2.0 and Pro3D’
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3D Geology via Remote Rendering
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Video Graphics
€
Stream Card
. Your{Mouse High Performance
™~ & Keyboard Viewer Application
Your Laptop Confol Server at MSSL/UCL

3D
Data base
“OPC“

L.
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Summary and Conclusion

* Viewer efficient tool for navigation and analysis of
reconstructed Martian surface

« Accuracy high enough for geological analysis and
route planning

» Users see this as an important additional method
for analysis

The PRo3D viewer will also be used in the
ExoMars PanCam 3D vision products’
presentation
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Thank You for Your Attention!
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| Pro3D Viewer (Version 0.0.10¢) o[ -E) =

Navigation Mode: Measurement Mode: [Not Active ~ | Color ||~ | Thickness: 25 [] Style: [ solid_~ | Projection: |Geological ~

Path:  C:\_Work\Aardwork\Exoma B

4 Exomars.Base.Scene A
4 Surfaces
4 [Vlcape_desire_rgb
_ OPC_000_000
4 [Vlsuperes
~ OPC_000_000
4 [Inormres
OPC_001_002
SceneObjects
CameraPaths
PathAnimations

OrientedShots
WisdomScans
Bookmarks

MeasurementList >

[¥#2 Polyline
Jw3 Polyline
[#4 Polvline

Pos0 Posi
X 3376382018 X 33763844
Y| -3251729F3 V| 32514451

Z | -1212954P3 Z | 12130291

Distances: LineAttributes: o
(POJPL): 29.531m Color: | Y
(PO|Intersection): LineThickness: =

T — x (Intersection|P1): LineStyle: Solid ~
os: [3376388.97, -325192.09, -121334.38 - gy

Bear.: 55,02 (Height POIPL): | 7.537m | ShowDipNStrikePlane: [ |
Dist: 52,18 (MaxHeight): | 9.739m |UseCenterOfMass: ||

Scene loaded C:\ Work\Aardwork\Exomars\Scenes\cd - Copy\cd.xml|

"The research leading to these results has received funding from the European Community's Seventh

Framework Programme (FP7/2007-2013) under grant agreement n° 312377 PRoVIDE"
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