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The iMars project is developing a user platform for Mars surface science, consisting of

a collection of data products from Mars orbital imaging data sets, anficpmas for

producing, exploring and analyzing these (WebGlIS, Crowd Sourcing). The project also

applies the data products and tools to studies on surface changes over time, which is a

new and dynamic field of Mars science. The concept of iMars inciadegies of user

needs, interestsandfebdac k duri ng the project. Del i ver :
Wor kshopo is summari zing the concepts and i
requirements workshop amgersurvey, reports on their executiomdeon conclusions
derived from t hWwhileutseewokshop wassdesignes aosprovide

i nformation on the projectds aims and deve
potential users, guestionnaire baseslrveywas opened for several moriit obtain

information on user requirements and research interests. The workshop was held on

May 1, 2014, at the General Assembly of the European Geoscience Union (EGU). The

survey was opened at the same event and closed on Sept&inl2f14, after the

Eurgpean Planetary Science Congress (EPSC). iigetlable concludes the activities

of Task 8.1 (User requirements workshop).
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Acronyms Definitions

COSPAR Committee on Space Research

CTX Context Camera

DLR Deutsches Zentrum fiir Lutind Raumfahrt
DTM Digital Terrain Model

EGU European Geophysical Union

EPSC European Planetary ScienCengress

ESA European Space Agency

EU European Union

FUB Freie Universitat Berlin

GIS Geographic Information System

HIRISE High Resolution Imaging Science Experiment
HRSC High Resolution Stereo Camera

MEX Mars Express

MGS Mars Global Sweyor

MRO Mars Reconnaissance Orbiter

MSSL Mullard Space Science Laboratory

PSA Planetary Science Archive

PDS Planetary Data System

RSL Recurring Slope Lineae

UCL University College London

UNOTT University of Nottingham

WebGIS Server A softare service providing access to GIS functionalities over

the web using standard protocols and browsers.
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1.1 General context

The iMars project is developing a user platform for Mars surface science, consisting of
a collection of data pducts from current Mars orbital imaging data sets back to image
data sources from the 1970s, and specific tools for producing, exploring and analyzing
these data products (WebGlIS, Crowd Sourcing). The project also applies the data
products and tools towglies on surface changes over time, which is a new and dynamic
field of Mars science.

The overall aims of iMars are summarized in the Grant agreement as follows:

iMars proposes to add value by creating more complete and fused 3D models of the surface

from combined stereo and laser altimetry and use these 3D models to create a set of

coregistered imaging data through time, permitting a much more comprehensive interpretation

of the Martian surface to be made. Emphasis will be placed on co-registration of multiple

datasets from different space agencies and orbiting platforms around Mars and their synergistic

uset o di scover what surface changes have occurred si
the mid-1 9706 s . [ é] T h-stamped smadeny avith be inteifaned to automated data

mining analysis software based on techniques developed for Earth surveillance. We will also

build on the huge moment um, developed in the Zooun
project for mass public participation in the feature mapping of Mars. Co-operation with US

colleagues will be through the Technical Advisory board at annual project meetings and with

European scientists through the workshops as well as the exploitation of the 3D datasets in

visualisation engines such as Google Mars. The iMars datasets and tools will allow the creation

of new communities of geoscientists. iMars will also allow much greater public participation in

data analysis so stimulating a much greater interest in space-based data.

Planetary suefcesciencehas seen a dramatic increase in both quality and quantity of
observations over the last 15 years, especially in 3D imaging of surface shape. This has
led to large volumes of higtesolution data, the ability to overlay data fromfetiént

epocls, and examine timdependenthanges (such as the recent discovery of boulder
movement, tracking inteyear seasonal changes and looking for occurrences of fresh
craters). Consequently, planetary science studies can be based on complex sets of multi
type observation data, and, conversely, new research themes have emerged and capable
and rapidly evolving new science tools are in use.

The collection ofMars Sciencalata available todaygnd relevant to the goals of the
iMars project, comprisgthe followingdata sources

1 Viking images provided highesolution as well as (some) stereoscopic views of the
surface of Mars for the first timirk et al., 1999)

1 The Mars Global Surveyor spacecraftluded the Mars Orbiter Las&ltimeter
(MOLA), delivering dda that have been used to derive an improved global geodetic
reference system of Mars. In addition, the Mars Observer Camera (MOC) with its
narrow angle devicéMalin and Edgett, 2001delivered metescale surface images
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of the surface for the first time&cluding some suitable for stereo analyaithough
at very limited spatial exter(Kirk et al., 2003)

1 The Mars Express (MEX) mission of the European Space Agency (ESA) includes
the HighResolution Stereo Camemxperiment(HRSC Neukum et al.,, 2004;
Jaumann et al., 20)7capable of providing highesolution digital terrain models
(DTMs) at up to ten times higher grid spacing than MOLA, as well as panchromatic
and multispectral image@Gwinner et al., 2009, 201.0Mapping Mars by such data
at the gbbal scale is among the foremost gaafl HRSC, but will not be achieved
during the lifetime of the iMars projeatcording to the progress of data acquisition.

1 Mars Reconnaissance Orbiter (MRO) with its Context Camera (G/1a{in et al.,
2007 is curretly acquiring highresolution images at ground pixel size between 5
m and 12 m at a global scale. MRO also includes the High Resolution Imaging
Science Experiment (HIRISEMcEwen et al.,, 2007; Kirk et al., 2008vhich
uniquely provides images at suteterground pixel size, although for small parts of
the surface of Mars. A fraction of the data of both imaging systems of MRO
comprises stereoscopic images.

1.2 Deliverable objectives

The concept of iMargancludes inquiries of user needs, interests and-fiee#t during
the project. Tool developmeshouldthus be guided by requirements derived from user
surveys and workshops, and links to potential user grelupsidbe established.

To this end, a user workshop to take place in an early project phasef@amdatized
survey on uer requirements and interestene planned and implemented in the first
half of 2014. This is the first of three activities ofsttype planned for the lifetime of
the project under WP8. While the future eve(fgst and Final UseConsultation
Workshops, M20 and M32) will also addressperiences and fedihck of users
applying iMars tools and data, the first event asdrvey waslargely designed to
introduce and make known the project and its aims.

Deliverable D8.1i Us e r Reenqtusi r Wanis lsuisnmariping the concepts and
implementationadopted for the 2014 user workshop and survey, reports on their
execution, and the conclusionsh a t wer e der i vresgonsésiTlosm t he L
deliverable concludes the activities of Task 8Jser requirements workshpprhe

purpose and central aim of T8.1 has been specified in the Description of work as
follows:

I n order to ensur e t hatforgthrep osud ac,0 mets iod i v
capture user requirements near the commeraz@ of the project. This will be done

through a user requirements workshop held in conjunction with a major scientific
conference, such as the EGU14.
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User Requirements Workshop. The main purpose of the workshop was to introduce
the prgect to potential users and interested scientists, introduce possible science topics
for the science cases of the project, and request initiallfaekl on requements from

the user communityig. 1 shows the agenda of the worksh®pe contents of thalks

were designed to both convey infation on iMars aims and developments and to
promote discussion with the participants. The user-beetk was to be recorded by
taking minutes at the sitANNEX 1). In addition, a questionnaire to fill in after the
workshop was developgdNNEX 3), considering the level of detail of the expected
response, time available at the workshop, and previous experience on participant
response.

) ) - ;_-"\I":' 3 i The University of "" 5W|55 ““”"’
Freie Universitit (/| X Berlin Nottlngham space center -‘_
Agenda
Chair: K. Gwinner
12:15-12:20 Welcome Gwinner
12:20-12:30 iMars overview Muller §
12:30-12:45 Recent observations of surface changes on Mars Mattson g
12:45-13:00 iMars WebGIS features and relation to other existing tools
and iMars crowdsaourcing features Morley
13:00-13:05 Introduction to survey questionnaire van Gasselt
13:05-13:15 Discussion ALL _
£
13:15 End
E-Mafs.eu -

Figure 1. Agenda of the iMars User requirements workshop held at the EGU Genera
Assembly 2014 in Vienna.

User Survey. The main purpose of the surveyasvthe identification of \WbGIS user
requirements and requirements related to scientific challenges that involve identification
of surface featureshe online questionnaire has baategrated into the main iMars
website www.i-mars.eysee Figurdll-1) that provided 13 questions or tasks split over

13 pages. These questions were intended to cover two main topics in WP 5 (GIS) and
WP G 7 (FeaturéDetection) in order to derive user neethd wishes.
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1 Two questions covering background information.

1 Six questions covering Gi&lated needs and experience of users. The purpose of
these questions was to assess the level ofe@fgrience of users generally low
level would result in more intuitive webGIS designs and fewer selection dialogs. In
contrast, generally experienced users are used to deal with more complicated
dialogs. In addition it was important to assess which kind of functionsofset
functions) are generally needed by users. -Hgpert users can usually not answer
that question and for that reason questions related to their everyday research habits
have been implemented so that WP 5 can define appropriate tools.

1 Five questions avering the importance of detecting variable features including the
importance of particular feature types. The set of queries were targeted at
identifying additional features users would like to have covered using feature
extraction functionality and cradvsourcing techniques. Priorities could be given so
that implementation can focus on specific feature types.

Apart from gathering background information and information on habits and opinions
(Q1, Q2, Q7, Q9, Q10, Q13) questions are predominantly rarduregtions with
ordinal scales (Q3, Q4, Q8, Q11, Q12), ffeem text questions (Q6) and a mixture of
both (Q5).

It should be stressed that although input for the survey was gathered cooperatively and
iteratively across work packages, questions provigeedeh work package were aimed

at answering specific worgackage issues. Therefore, we did not aim at characterising
users by crossorrelating sets of survey variables but rather aimed at receiving
comments that can be distilled into user requiremergsh Ejuestion can therefore be
treated independently of other questions.

Below we discuss the contents of the questions in order to highlight their purpose and
the anticipated value of returned answers. Questions and full dialogs are displayed in
ANNEX 3.

1. Please, tell us something about your background. What is/are your main study
area/s of scientific interest related to Mars?

We want to learn about user background and assume that researchers dealing with
mapping and geodesy are probably experts inUSHgje while engineers might not have

had any interaction whith such systems. We also assume that researchers who are
willing to answer our questionnaire are probably a primary user group of GIS
technology and the iMars webGIS. Answers are on a nominad, seal provided five
possible answers and the option to add other research fields. Users could enter more
than one study area.

2. What are your most frequently used data sources for these studies? (please
specify data product type or processing level, e.§iking EDR, Viking MDIM, ...)

9
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The detail of answers allows us to assess the level of acquaintance of the user with
specific datasets. It also allows us to learn about the currently most used dataset for
Mars research. Researchers can rank up to three aoiposed data sets but we did not
provide a list of possible choices in order to test user knowledge.

3. WEBGIS: How often do you actively use GIS (desktop or web)?
We here want to | earn about the useros expe
ona ranking scale (daily, weekly, monthly, never).

4. WEBGIS: What would you say is your level of GIS knowledge?

We want to | earn about the userods experienc
ranking scale (from expert to no experience). This ques a complement to question

3.

5. WEBGIS: Do you use webbased planetary GIS for your research? If so,
which? Please sort according to frequency (1: most frequent, 3: least frequent).

If researchers use webGIS, we learn about their experience aiceéscHb researchers
enter systems that are no GIS but, e.g. archiving platforms, we also learn about their
basic understanding of GIS technology. If there is a trend in answers, we could adapt
complexity of the system appropriately.

6. WEBGIS: When you ocompare webbased GIS and desktop GIS which
functionalities are you missing most in either of these systems?

If researchers can answer this question they are probably experienced users. There is no
doubt that webGIS technology is way behind desktop todisvieuhere want to know

which feature researchers are missing most-ffsea text answer).

7. WEBGIS: What is the main objective in using a desktop or wetbased GIS?
(multiple answers possible)?

We want to learn about the main purpose researchers ag @sthtechnology and
provide possible answers based on our own experience. If there is a clear trend, we can
derive requirements and adapt webGIS developments appropriately to answer these
demands.

8. WEBGIS: How important are the following GIS features for your daily work?
Please rank your choices from not important to most important.

The researcher is confronted with 10 generapose features and capabilities of GIS in
order to extract what researcher may find most important. The purpose here indo def
features that have priority during implementation if the return is statistically relevant.

9. FEATURES: This map (see figures) by the HIRISE team shows the
distribution of change detections (SPRC=South Polar Residual Cap,
RSL=Recurring slope lineae).What additional change features are of scientific
interest?

Spacecraft observations of Mars have reached a level where temporal changes can be
spotted and analysed. The HIRISE team provided a list of features that are being
observed by the team for chang®@#e ask researchers to provide additional features the
iMars group has not thought about so that they can be discussed for implementation.

10
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10. FEATURES: What change methods do you believe that people better suited to

than computers?

The following three gestions are related to abilities of humans vs. computer with
respect to detection and identification of features. While changes in image data can
easily be detected, the type of change and the process leading to change are not
necessarily identified eagil

11. FEATURES: Rank the change features that people are better suited than
computers to perform.

For all 12 features listed in question 9 researchers should rank how humans are better
suited than computers to detect changes.

12. FEATURES: Rank the change features that are most scientifically important

to detect, identify or measure.

For all 12 features listed in question 9 researchers should rank which features are
important to detect, identify and measure.

13. FEATURES: Are there any other change features which iMars should
consider? If possible, say whether they are important for detection, identification,
measurement.

Any other features we have not thought of can be added here.

Finally, researchers were given the possibility to leave theaikaddress in order to
receive updates on the outcome and progress of work.

3. {dzYYI NE 2F NDBadzwsharSa I yR

User Requirements Workshop. The First iMars User Workshop took place on the
EGU premises (room Y7) and was scheduled for 1st May 2014, 12:1516. TThe

EGU conference offered the earliest possible opportunity to organize the workshop at a
scientific meeting with large attendanddwe workshop was attended by 23 researchers
including six iMars team members and one invited speaker.

The workshop w&s accompanied by presentationf iMars in the scientific prograrof

EGU, and Bnilar presentations were given at other relevant meetings with strong
involvement in plaetary science, i.e. EPSC 204dd COSPAR (2014) as well asthe

June 2014 team maegy of the HRSC Cdnvestigator teanfpresented by <P. Muller).

At these occasions, attendants were also invited to respond to the online user
requirements survey.

The workshop at EGU was chaired by K. Gwinner (DLR) who gave a short introduction
on the purpose of the workshopthe agenda (Fig. 1and the associated user
requirements survey. The general presentation of the iMars project was giveR.by J.
Muller (UCL) and was followed by a presentation of J. Morley (UNOTT) which
specifically was addresginuser interaction aspects of the project (WebGIS, crowd
sourcing). These presentations are found in ANNESL this documentFinally, S. van

11
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Gasselt (FUB) gave a brief introduction to the survey, discussing the main groups of
survey questions.

The topicof change detection for Mars and related activities of the HiR¢aE was
introduced in an invited presentation given by Sarah Mattson (University of Arizona;
Fig. 2). She addressed features and phenomena at the surface of Mars for which changes
have ber detected and the use of HIRISE and CTX data to observe such changes. Her
talk was followed by a short discussion on expected detection limits for these data
sources and the actual practice of mtdthporal data analysis by the instrument teams.

In the concluding discussion these aspects were taken up again, on the background of
how iMars can effectively contribute to change detection. General agreement was found
on the need of automated processes for data processing and detection to support the
hithertomanual and mostly qualitative assessments.

Further discussion was centered on the questions of how results of data processing,
feature extraction and crowd sourcing can be assessed by a user community, and
authorship issues connected to such access.tJpedatter question arises when results

of data analysis are provided online or in the form of a database. Discussion platforms
and the use of team authorships were proposed as potentially useful instruments.

Active Gullies

Avalanches

Dune Gullies
Dust Devils
New Impacts
Polar Pits

SL

Robots

North Polar

South Polar

Sarah Mattson', Alfred S. McEwen', Randolph Kirk2, Elpitha Howington-Kraus?2, Matthew Chojnacki’, Kirby Runyon?, Gabriele Cremonese*, Cristina Re#
and the HIRISE Team
! Lunar and Planetary Laboratory, University of Arizona, Tucson, AZ, USA (smattson@pirl.Ipl.arizona.edu), ?Astrogeology Science Center, U.S. Geological Survey,
Flagstaff, Arizona, USA, *Johns Hopkins University Earth & Planetary Sciences Dept., Baltimore, Maryland, USA, 4INAF-Osservatorio Astronomico di Padova,
Padova, Italy

Figure 2. Cover viewgraph of the invitgatesentatiorgiven by Sara Mattson (Arizona
State University / HIRISE Team) at the iMars User requirements workshop.

User Survey Implementation and Execution. Formbased webpages for the online
survey were implemented using PHP 5.4.20 (http://php.nieiased 19/09/13) and a
MySQL 4 DBMS (http://dev.mysgl.com, switched to MySQL 5 before EPSC) running
on Apache 2.2 webserver (http://httpd.apache.org/) on dedicated web space. A PDF

12
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format, formlike document for print or-enail was created in parallel addstributed at
conferences and meetings or by mailing (see FitjLu2to Il -5).

Although a number of first responses were received after the General Assembly of
European Geosciences Union (EGU) 2014, the consortium, in particular project
management ith WP 58, agreed to extend the survey until after the European
Planetary Science Congress (EPSC) in September 2014 in order to enhance the
statistical significance of the survey based on an increased number of data.

User Workshop and Survey Evaluation. The responses to the survey weoenbined

in tables(ANNEX4) which were analysed in terms of absolute numbers, percentages
and average values, as appropriate. Qualitative data such as comments were ordered and
represented in text fornT.he user commentsugstions, ad discussion pointfrom the

user workshomt EGU wererecorded in a minutes document (ANNEX

All resultswere evaluated in anonymized foand a number of key requirements were
extracted and discussed the frame of work package meetingf WP 5 (webGIS
system requirement specificatiorend design documentFUB) and in terms of
specifications for W 6 (Change detection from Data mining & validatidsCL) and

WP 7 (Crowdsourced features for change discovery and validation of data mining,
UNOTT).

After presenting the survey at two large conferences and in different mailing campaigns,
we received 76 returns of which 7 were provided in analog format. Of these 27 returns
(36%) could be used for evaluation. Usability threshold was 20%, ia.résearcher
answered at least 5 questions, results were used for evaluation.

Given the relatively small size of the community and the relative small number of
researchers interested in methodology and technical design of GIS, the total number of
returrs is considered to meet the expectations. However, the return cannot be
characterised as being representative of the entire potential user community, in
particular taking into account the low number of complete (i.e. usable) returns.
However, the survey prided a valid insight into requirements and expectations of the
research community. More importantly, it provided specific requirements for current
developments in WP-8.

The main outcomes of the survey can be summarized as follows:

1. Webbased feedbackame from Austria, Canada, England, France, Germany,
and Portuga) which reflects he consorti umbés nationaliti
major conferences (Austria, Portugal).

2. Most researchers work in the field of geomorphology (74%) and geology (63%)
followed by geodesy sensu lato (33%) followed by research fields in materials
and composition (26%), Only three researchers answered that they would be
working in a field of engineering science (11%).

13



P

i-Mars.eu Deliverable 8.1 User Requirements Workshop

3.

10.

11.

Among our responses, HRSC (70%) and CTX (67%) are the tathse are
being used most for analysis of Mars. They are followed by HIRISE (48%) and
MOLA (30%). CRISM and THEMIS seem to be less commonly used with 19%
and 11%, respectively.

41% of all researchers who have answered this survey are experiencedr&IS use
who use GIS software on a daily basis. 11% have never used GIS. 37% of the
researchers say, that they know in GIS what to do but they do not feel that they
are experts (only 22% say so). Consistently (see 3), only 11% do not know
anything about GIS.

Most researchers seem to use JMars (19%) and Google Earth in their research
when applying GISype functionalities (19%). Tools from the PDS and PSA
archives or instrument teams are used by 15% of the users.

Answers to resear cher idghe manastatements witlc1 S
respect to weband desktofpased GIS are highly diverse. The advantages of
webGIS are that local hard disks are not cluttered but there seems to be a general
consensus that reliable data analysis, map preparation and mappioglycae

done in desktop GIS thus far (see appendix for all answers).

Most researchers use GIS for map production purposes (67%) followed by using
GIS for checking data availability (48%) and analysis (48%). Only 11% use GIS
for data processing purposes

For most users, raster display and modifications are most important (8 votes).
Data queries follow with no negative votes, map production with only two
negative votes. Interactive mapping and raster processing were least important,
confirming 7.

For tacking of variable features no significant preference can be seen. Dust
devil tracks, dark streaks and CO2 geysers are in the range of 22% (dark streaks)
i 30% (dust devil tracks). As an additional feature for detection, rock slides and
slumps were indidad.

Half of the researchemuggestedhat humans are better in identifying variable
features (48%). Only one fifth thinks, humans are better in detecting these
features (22%). Over one third (37%) stated humans are better capable of
measuring features.

Feature identification and detection could not be clearly separated by users in
this survey. Only 5 researchers returned results for the next two questions

14
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whereby 3 results clearly demonstrate that the way ranking had to be done was
not understood (multie identical ranks). These results have been left out.

4. | 2y Of tzy ez d$hia s

With 23 participants, the User requirements workshop at E&Jmet an acceptable
though not vigorous interestoncerning attendance to the workshop and responses to
the survey,we can conclude that the main purpose of making potential users and
interested scientists aware of iMars, and of requesting initiatdaeki on requirements
from the user community, was met. In that sense,foh@at of the workshop, in
particulr as far as it gave ample room for information on aims and development plans
of the project, can be judged effectila¥ such anearly stage of the projectOn the

other hand, it must be stated that much of the-beaxk was received through the online
survey, which has been flanked also by other meeting presestation

The discussions at the workshop allow degwsome higHevel conclusions:

1. Responses to the project presentations demonstrate thediceoncept of the
project isconsideredvalid ard potentially useful for cuent planetary surface
science.

2. The research topic of surface changes meets high interest and the approach of
iMars to this field is considered well suitéd general Responseslso suggest
the European community is broad ts interests in surface change phenomena
and likely representa potentially strong user group for tools related to surface
change.

3. Making available research data products and tools such as planned in iMars
opens up questions concerning authorship rightscientific research that
should be further addressed

4. Workshop dscussions were of a more general nature, according thnthed
amount of technical detail that could be presented at this early stage of the
project. It is suggested that presentatiohactual project developments at about
mid-term will allow for more detailed feellack and can also attract additional
attendants.

Althoughwe have to acknowledge thtte set of response® the user requirements
surveyhas to be considered netkll-constrainedin a statisticalsense andhe survey
responses shoulthereforenot be oveiinterpreteda number of higHevel conclusions
became clearly appareaiso from the survey

5. For the development of tools, iMars should concentrate on geomorphology and
geology rather than developing for engineering or spectral data analysis.

15
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6. If developments can be aimed at certain datasets, HRSC and CTX would
provide the currently welkkstablished dataset and resolution. THEMIS is,
contrary to personal communicationshind with only 11%. This, however, can
be caused by a bias with respect to distribution of the suReyreserztion of
e.g. team memberships, or main research interests among the responses would
have to be assessed to answer this, which is beyond pladiltzes of this
survey.

7. Wen developing functionality for GIS the iMars consortium should be aware
that users are likely to be experienced GIS users.

8. Some esearchers seem to expect more elaborate functionality and
interoperability with respect to maipg and data analysis, not just simple data
viewer functionalities like panning and zooming in multiple datasets.

9. Map layouts and print/export functionality seem to be important features of
webGIS while interactive mapping and highevel processing areonsidered to
be not important. The iMars webGIS implementation should therefore prioritise
layout and map export/printing functions.

Although the survey cannot be considered to be representative of the actuahiderld

use of planetary data, the resulslicate that those (predominantly European) users
already working with Mars Express data are more interested in access to more elaborate
data products and GIS functionalities than in new platforms for simply accessing
available archival data products.

For future user surves, a focus should be put arbtainingstatistically more reliable
data. Theexperience of théMars survey showshat attractingand motivaing a large
number ofresearchers to work through set of questiongan bea difficult task

However, regardinghe future user consultation events, we expect thmaie the

softwarefunctionality can be demonstratetiore users will be abland interestedo

providesubstantiateéeedback.

5. tdzof AOFGA2ya NBadzZ GAy3 FNR)Y

Developmets of the iMars project for a large part are related to setting up an effective
user platform for current Mars Science. In this contdad,user requirementgorkshop

held at EGU 2014 in Viennaand the relatedsurvey were aimed at collecting
information @ actual research goalsand requirementdrom active professionals
involved in Mars science and exploratidithile such information is considered very
usefulasguidance for thelesignand development of iMars toolke resulting datare

not necessanl representative and statistically significanthus, no immediate
publications were planned on the outcomes of the workshop.
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Converselythe workshop and survey were also aimed at underpinning the presentation
of the project to the community and prommgtthe establishment of a user community
applying iMars tools and providing user feleaick also in the later stages of the project
(planned useconsultationvorkshops in 2015 and 2016). Therefore, the EGU workshop
was flanked by a project presentatiorthe regular program of the conference #mel
related conferencabstract(Muller et al., 2014), as well as similar presentations at
COSPAR 2014lyanovet al., 2014) and EPSC (van Gassell., 2014):

Muller, J-P.,Gwinner,K., van GasseltS., Ivanoy, A., Morley, J., Houghton,R.,
Bamford,S., Yershov,V., Sidirpoulos,P.,Kim, J., 2014. EUFPZiMars: Analysis
of Mars MultrResolution Images using Autooregistration, Data Mining and
Crowd Source Techniques: an overview and a request for scienfifitsirEGU
General Assembly 2014, 27.632.05, Vienna, Austria.

Ivanov, A., Oberst, J., Yershov, V., Muller-B., Kim, J., Gwinner, K.yvan
Gasselt, S., Morley, J., Houghton, R., Bamford, S., Sidiropoulos, P., 2014. EU
FP7iMars: Analysis of Mars MultResolution Images using Autooregistration,
Data Mining and Crowd Source Techniques. 40th COSPAR Scientific Assembly,
02-10. August, Moscow, Russia, Abstract B8-34.

S. van GasseltMorley, J., Houghton, R., Bamfordvanov, A., Muller, FP.,
Yershoy, V., Sidiripoulos, P., Gwinner, K., Wahlisch M., Kim, J., 2014.The
iMars WebGIS EPSC Abstracts, Vol. 9, EPSC20693, European Planetary
Science Congress, 2014

6. . A0t AZ2ANI LIKAOFKET NBFSNBYyOSa

Gwinner, K., Scholten, F., Spiegel, M., Schmidt, R., Gi&e Oberst, J., Oberst, J.,
Jaumann, R., Heipke, C., Neukum, G., 2009. Derivation and validation of high
resolution digital terrain models from Mars Express HRB. Photogramm. Eng.
Rem. S. 75 (9), 11271142.

Gwinner, K., Scholten, F., Preusker, F.gigr, S., Roatsch, T., Spiegel, M., Schmidt,
R., Oberst, J., Jaumann, R., Heipke, C., 2010a. Topography of Mars from global
mapping by HRSC highesolution digital terrain models and orthoimages:
Characteristics and performance. Earth Planet. Sc. Lett., 29@6519,
doi:10.1016/j.epsl.2009.11.007.

Jaumann, R. and 25 -@uthors, 2007. The High Resolution Stereo Camera (HRSC)
experiment on Mars Express: instrument aspects and experiment conduct from
interplanetary cruise through the nominal mission. Pl&@yce Sci. 55 (8), 928 952,
doi:10.1016/j.pss.2006.12.003.

Kirk, R.L., HowingtonKraus, E., Redding, B.R., Galuszka, D., Hare, T.M., Archinal,
B.A., Soderblom, L.A.,Barrett, J.M., 2003. High resoluttopomapping of candidate
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MER landing sites with Mar Orbiter Camera narreangle images.Journal of
Geophysical Researd®8(E12), 8088d0i:10.1029/2003JE002131.

Kirk, R.L., J. Barrett, E. HowingteKraus, 1999. A database of Viking Orbiter image
coverage for cartographic and scientific use. 30th Lumad Rlanetary Science
Conference, #1857.

Kirk, R.L., HowingtonKraus, E., Rosiek, M.R., Anderson, J.A., Archinal, B.A,,
Becker, K.J., Cook, D.A., Galuszka, D.M., Geissler, P.E., Hare, T.M., Holmberg, .M.,
Keszthelyi, L.P., Redding, B.L., Delamere, W.Aalfagher, D., Chapel, J.D., Eliason,
E.M., King, R., McEwen, A.S., HIRISE Team, 2008. Ultrahigh resolution topographic
mapping of Mars with MRO HIRISE stereo Images: Meteale slopes of candidate
Phoenix landing sites.Journal of Geophysical Researchl1l3 EO0A24
doi:10.1029/2007JE003000.

Malin, M.C., Edgett, K.S., 2001. Mars Global Surveyor Mars Orbiter Camera:
Interplanetary cruise through primary mission. J. Geophys. Res. 106 (E10),- 23429
23570, doi:10.1029/2000JE001455.

Malin, M.C., Bell, J.F., Cawnr, B.A., Caplinger, M.A., Calvin, W.M., Clancy,
R.T.,Edgett, K.S., Edwards, L., Haberle, R.M., James, P.B., Lee, S.W., Ravine, M.A,,
Thomas, P.C., Wolff, M.J., 2007. Context Camera investigation on board the Mars
Reconnaissance Orbitdournal of Geophysal Research 112, EO05S04.
doi:10.1029/2006JE002808.

McEwen, A.S., Eliason, E.M., Bergstrom, J.W., Bridges, N.T., Hansen, C.J., Delamere,
W.A., Grant, J.A., Gulick, V.C., Herkenhoff, K.E., Keszthelyi, L., Kirk, R.L., Mellon,
M.T., Squyres, S.W., Thomas, ,NVeitz, C.M., 2007. Mars Reconnaissance Orbiter's
High Resolution Imaging Science Experiment (HiRISHournal of Geophysical
Researcii12, E05S02d0i:10.1029/2005JE002605.

Neukum, G., Jaumann, R., the HRSC-I@eestigator Team, 2004. HRSC: The High
Reolution Stereo Camera of Mars Express, ESAL3R0, 19 p.
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Minutes of Meeting
iMars User Workshop at EGU 2014

I-Mars.eu

The First iMars User Workshop took place on the EGU premises {(room Y7) and was scheduled for 1%
May 2014, 12:15 to 13:15. The main purpose of the workshop was to introduce the project to
potential users and interested scientists, introduce possible science topics for the science cases of
the project, and request initial feed-back on reguirements from the user community. The workshop
was attended by 23 persons {max, with some minor fluctuation) including six iMars team members
and an invited speaker.

iMars Team Members:

Team speakers: Klaus Gwinner (KG, chair), Jan-Peter Muller {JPM), Jeremy Morley (JM), Stephan van
Gasselt {SvG, Minutes)

Other iMars team attendees: Anton Ivanov, Jung-Rack Kim.

Guest Speaker: Sarah Mattson (SM, HiRISE instrument team)

12:15 Introduction by KG and handout of printed questionnaires.

12:18 Introduction to iMars aims and work packages by JPM. Including an overview of available
multiple coverage for the Mars surface

12:28 SM reports on HiRISE findings of surface changes on Mars via an interactive presentation.

Currently more than 3000 HiRISE sterec pairs have been acquired, but less than 200 DTMs
released to public. lllustrative examples for surface changes for presented for active gullies,
avalanches, ripple movement, dune gullies, dust devils, new impacts, recurrent slope lineae,
pitted terrain.

Questions:

1. KG: What are likeliness and estimates of detection of changes in HiRISE data?
SM: Resolution limit is about 0.5-1 m, if data are well co-registered, automated methods will
be helpful to detect changes.

2. SvG: How are these detections currently made? By chance? Is there a systematic survey?
SM: Individuals search for changes in HIiRISE stereo pairs — systematically and visually.

12:53 Talk about GIS and Crowd Sourcing by JM
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Minutes of Meeting
iMars User Workshop at EGU 2014

I-MCM' s.eu

13:00 Short Introduction to Questionnaire by SvG

Both a printed versicn and online version are available. Main groups of questions where
introduced.

13:05 Plenary Discussion

1. Attendantl: How to access results of data/feature extraction and crowd sourcing?
Possible scenarios include access via reports/publications or through a database.

2. Attendant2: How to handle authorships in the case of publication of crowd-sourcing
results/findings?

JPM: Discussion fora play an important role when new findings are made as there are several
active community members that can be identified.

JM: Team lists are conceivable if publishers are willing to implement such list authors (... and
the xyz team). Lists with dozens or even hundreds of authors are also possible as done by,
e.g., Science.

Attendant3: Often community members will be anonymous and/or have no academic
background.

SvG: iMars is targeted at providing the means for detecting changes by establishing a
platform. Experts discussing the nature and implications of findings are possibly outside the
team.

3. JPM provides final statement including an encouragement to support the project by

responding on the questionnaire, or by providing any other information or feed-back the
participants may find useful.

13:15 END
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Project Statlstlcs

« Consortium

— UCL : Jan-Peter Muller (Co-ordinator) &
Mary Carter (Project Manager)

—DLR : Klaus Gwinner
— FUB: Stephan van Gasselt
— EPFL: Anton Ivanov
— UNOTT: Jeremy Morley
— UoS: Jungrak Kim
* Duration: 1.1.14-31.12.16
« Cost 2.55 M€
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iMars Objectlves

To explore changes in the martian surface since
the start of robotic exploration using automated
data mining techniques and crowd-sourcing from

HRSC OrthoRectified Images (ORIs) and Digital
Terrain Models (DTMs) as base images and

Automated co-registration of NASA orbital
imagery together with higher resolution DTMs
from CTX and HiRISE

After capturing scientific consensus (e.g. HRSC
team members) on key features to detect

[ ]
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Martian Surface Coverage, Res.<20m, Spring (0<Ls<90), 1976-2013
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Di et al., 2014
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» Online user specification requirements capture
» Workshops for alpha & beta testing of web-GIS and
crowd-sourcing tools to be held at EPSC15,16

« new animated visual materials for YouTube and
European channels

« External dissemination through
— JPL to launch Google Earth Enterprise platform
— RPIF & Museum Alliance to promote iMars data
— PDS and PSA —offer processed iMars datasets
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Active Gullies.

Avalanches

Dune Gulies il

New Impacts
Polar Pits
RSL
Robots
North Polar

South Polar

Sarah Mattson', Alfred S. McEwen', Randolph Kirk2, Elpitha Howington-Kraus2, Matthew Chojnacki’, Kirby Runyon?, Gabriele Cremonese#, Cristina Re*
and the HIRISE Team

1 Lunar and Planetary Laboratory, University of Arizona, Tucson, AZ, USA (smattson@pirl.Ipl.arizona.edu), 2Astrogeology Science Center, U.S. Geological Survey,
Flagstaff, Arizona, USA, *Johns Hopkins University Earth & Planetary Sciences Dept., Baltimore, Maryland, USA, 4INAF-Osservatorio Astronomico di Padova,
ECLERIEL
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