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3 EXECUTIVE SUMMARY

The PRoViScout reference data provide a baseline for developing and testing vision
algorithms for scientific target recognition, visual navigation, trajectory planning, rover
visualization, 3D terrain modelling and evaluation, and sensor assessment. This document
reviews several test and reference sets that have been collected during the PRoViScout
development and field trials. Data sets are available upon the request from the central
PRoViScout repository or from individual partners.
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4 INTRODUCTION

The PRoViScout reference data provide a baseline for developing and testing vision
algorithms for scientific target recognition, visual navigation, trajectory planning, rover
visualization, 3D terrain modelling and evaluation, and sensor assessment.

Currently available data sets are reviewed in the next section. Since some of the most
interesting data were collected during Tenerife field trial very recently, more data sets and
more detailed description including examples and partial results will be appearing in the
future as a part of the post-project exploitation of the PRoViScout results.

All data presented here are available on request from the PRoViScout Consortium (Coordinator
Gerhard.paar[atljoanneum.at, or pajdlalatlcmp.felk.cvut.cz ).

5 PROVISCOUT REFERENCE DATA OVERVIEW

5.1 ANNOTATED SCIENCE IMAGES

A web catalogue of scientific targets with annotations has been build, including a www
interface allowing further extensions of the catalogue.

The catalogue consists of different geological annotated targets and may serve as a basis for
training automatic target detection and assessment systems. Data in the catalogue is
described in "D3.1.1 www Catalogue of Targets". Data are available at DLR web page
http://Europlanet.dir.de/proviscout/start (Figure 1).

Another set of "Masked science images" (Figure 2), has been collected and annotated is
available at the PRoViScout internal ftp server ftp://PRoVi-
PRoViScout@dibs002.joanneum.at/training-data-for-scientific-interest/Annotated-and-Masks-
2010-11-04 (see Section 4).
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Vision-Based Robotic Field Geology

The development of robotic systems for planetary exploration can learn much from terrestrial field geology
Mary aspects of fieldwork undertaken by humans are taken for granted, especially in terms of vision, mobility,
dexterity, experiential learning, and complex informed decision processes. Fundamentally, two aspects are
comman to both hurman and robotic figldwork:

« the ability to identify and classify gealogical features
« the ability to interpret their relevance within a broader scientific context
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Figure 1. DLR web page http://[Europlanet.dir.de/proviscout/start
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Figure 2. Reference target image set 2 with good and bad masks

00038.jpg

00050pg

bad_00040.jpg

good 00030.jpg

F——

good_00043.jpg

3
0005Ljpg

bad 00041,jpg

good 0003Ljpg

good 00044, jpg

© PRoViScout consortium: all rights reserved PRVEGRERCTU2012-09-26-WP7-D7.1.1-PRoViScoutReference-Data-Set-v1.1

00040,jpg

00052,jpg

bad_00042,jpg

good_00032jpg

s
3

good_00045,jpg

00041,jpg

[

bad 00030.jog

I‘

bad 00043.jog

@

good 00033jpg

1

good_00046,jpg

Page5


http://europlanet.dlr.de/proviscout/start

PRoViScout D7.1.1 PRoViScout Reference Data Set ronaton

5.2 TENERIFE TRIAL DIGITAL TERRAIN & SOURCE IMAGES FROM HAND HELD CAMERA

Data for constructing a Digital Elevation Model (DEM) of the terrain to support mission
planning and visualization have been constructed using DSLR images taken by hand from
ground. The data set consists of images, approximate camera locations, reference
photogrammetric targets measured by differential GPS. These images, together with a
reference 3D reconstruction and Digital Elevation Models constructed by the CTU CMP SFM
& MVS pipelines (Figure 3, Figure 4) are available, see Section 4 for more details.

Figure 3. An example of an input image (top left), reconstructed 3D points (top right), 3D
surface (bottom left) textured using input images (bottom right).

Figure 4. Textured Digital Elevation Model. i.e. a bird's eye view of the terrain, constructed after
geo-registering the 3D reconstruction to photogrammetric markers with known world
coordinates.
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5.3 TENERIFE TRIAL DIGITAL TERRAIN & SOURCE IMAGES FROM AEROBOT

Data for constructing a Digital Elevation Model (DEM) of the terrain to support mission
planning and visualization have been constructed using 5Mpix gray scale images taken by
the PRoViScout Aerobot hovering above the Idris rover. The data set consists of images,
approximate camera locations, and reference photogrammetric targets measured by
differential GPS.

Figure 5. The Idris rover tethered to the PRoViScout Aerobot (top left), a typical aerial image of
the surrounding of the robot (top right and bottom left) and the final textured DEM.

Thanks to georegistration of the resulting DEM by means of almost 100 dGPS-measured
targets in the scene, it is possible to insert the DEM into the global Earth coordinate system,
and to augment by it the Google Earth Map, see Figure 6.
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