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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

 
 
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, and specific tools for 

producing, exploring and analyzing these (WebGIS, 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 includes inquiries of user 

needs, interests and feed-back during the project. Deliverable D8.1 ñUser Requirements 

Workshopò is summarizing the concepts and implementation adopted for the 2014 User 

requirements workshop and user survey, reports on their execution, and on conclusions 

derived from the userôs responses. While the workshop was designed to provide 

information on the projectôs aims and development plans, and to initiate links with 

potential users, a questionnaire based survey was opened for several month to 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 September 24, 2014, after the 

European Planetary Science Congress (EPSC). This deliverable concludes the activities 

of Task 8.1 (User requirements workshop). 



    Deliverable D8.1: User Requirements Workshop 
 

 4   

 

Table of contents 

 

History table ..................................................................................................................... 2 

Executive Summary .......................................................................................................... 3 

Key word list ..................................................................................................................... 5 

Definitions and acronyms ................................................................................................. 5 

1. Introduction .................................................................................................................. 6 

1.1 General context .............................................................................................. 6 

1.2 Deliverable objectives ..................................................................................... 7 

2. Methods approach ............................................................................................... 8 

3. Summary of activities and results ....................................................................... 11 

4. Conclusions and future steps ............................................................................. 15 

5. Publications resulting from the work described................................................. 16 

6. Bibliographical references .................................................................................. 17 

ANNEX 1 ς Minutes of User Requirements Workshop .................................................. 19 

ANNEX 2 ς iMars Presentations at EGU User Workshop ............................................... 21 

ANNEX 3 ς User requirements survey questionnaire .................................................... 47 

ANNEX 4 ς Table of survey results ................................................................................. 66 

 

 



    Deliverable D8.1: User Requirements Workshop 
 

 5   

 

YŜȅ ǿƻǊŘ ƭƛǎǘ 
 

User requirements, User Workshop, User Survey, Dissemination 

 

 

5ŜŦƛƴƛǘƛƻƴǎ ŀƴŘ ŀŎǊƻƴȅƳǎ  

 

Acronyms Definitions 

 
COSPAR  Committee on Space Research 
CTX   Context Camera 
DLR Deutsches Zentrum für Luft- und Raumfahrt  
DTM   Digital Terrain Model 
EGU   European Geophysical Union 
EPSC   European Planetary Science Congress 
ESA    European Space Agency 
EU   European Union 
FUB    Freie Universität Berlin 
GIS   Geographic Information System 
HiRISE   High Resolution Imaging Science Experiment 
HRSC   High Resolution Stereo Camera 
MEX   Mars Express 
MGS   Mars Global Surveyor 
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 software service providing access to GIS functionalities over 

the web using standard protocols and browsers. 

 



    Deliverable D8.1: User Requirements Workshop 
 

 6   

 

мΦ LƴǘǊƻŘǳŎǘƛƻƴ 

 

1.1 General context  

 

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

a collection of data products 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 (WebGIS, 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 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 
use to discover what surface changes have occurred since NASAôs Viking Orbiter spacecraft in 
the mid-1970ôs. [é] The resultant time-stamped imagery will be interfaced to automated data 
mining analysis software based on techniques developed for Earth surveillance. We will also 
build on the huge momentum, developed in the Zoouniverse system by building a ñMarsZooò 
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 surface science has 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 high-resolution data, the ability to overlay data from different 

epochs, and examine time-dependent changes (such as the recent discovery of boulder 

movement, tracking inter-year 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 of Mars Science data available today, and relevant to the goals of the 

iMars project, comprises the following data sources: 

¶ Viking images provided high-resolution as well as (some) stereoscopic views of the 

surface of Mars for the first time (Kirk et al., 1999). 

¶ The Mars Global Surveyor spacecraft included the Mars Orbiter Laser Altimeter 

(MOLA), delivering data 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 device (Malin and Edgett, 2001) delivered meter-scale surface images 
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of the surface for the first time, including some suitable for stereo analysis, although 

at very limited spatial extent (Kirk et al., 2003). 

¶ The Mars Express (MEX) mission of the European Space Agency (ESA) includes 

the High-Resolution Stereo Camera experiment (HRSC; Neukum et al., 2004; 

Jaumann et al., 2007), capable of providing high-resolution digital terrain models 

(DTMs) at up to ten times higher grid spacing than MOLA, as well as panchromatic 

and multi-spectral images (Gwinner et al., 2009, 2010). Mapping Mars by such data 

at the global scale is among the foremost goals of HRSC, but will not be achieved 

during the lifetime of the iMars project according to the progress of data acquisition. 

¶ Mars Reconnaissance Orbiter (MRO) with its Context Camera (CTX; Malin et al., 

2007) is currently acquiring high-resolution images at ground pixel size between 5 

m and 12 m at a global scale. MRO also includes the High Resolution Imaging 

Science Experiment (HiRISE; McEwen et al., 2007; Kirk et al., 2008) which 

uniquely provides images at sub-meter ground 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 iMars includes inquiries of user needs, interests and feed-back during 

the project. Tool development should thus be guided by requirements derived from user 

surveys and workshops, and links to potential user groups should be established. 

 

To this end, a user workshop to take place in an early project phase and a formalized 

survey on user requirements and interests were planned and implemented in the first 

half of 2014. This is the first of three activities of this type planned for the lifetime of 

the project under WP8. While the future events (First and Final User Consultation 

Workshops, M20 and M32) will also address experiences and feed-back of users 

applying iMars tools and data, the first event and survey was largely designed to 

introduce and make known the project and its aims.  

 

Deliverable D8.1 ñUser Requirements Workshopò is summarizing the concepts and 

implementation adopted for the 2014 user workshop and survey, reports on their 

execution, and the conclusions that were derived from the userôs responses. This 

deliverable concludes the activities of Task 8.1 (User requirements workshop). The 

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

follows: 

 

In order to ensure that the outcomes of iMars are ñfit-for-purposeò, it is important to 

capture user requirements near the commencement 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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2. aŜǘƘƻŘǎ ŀǇǇǊƻŀŎƘ 
 
User Requirements Workshop. 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 requirements from 

the user community. Fig. 1 shows the agenda of the workshop. The contents of the talks 

were designed to both convey information on iMars aims and developments and to 

promote discussion with the participants. The user feed-back was to be recorded by 

taking minutes at the site (ANNEX 1). In addition, a questionnaire to fill in after the 

workshop was developed (ANNEX 3), considering the level of detail of the expected 

response, time available at the workshop, and previous experience on participant 

response. 

 
 

 
 

Figure 1. Agenda of the iMars User requirements workshop held at the EGU General 

Assembly 2014 in Vienna. 

 

User Survey. The main purpose of the survey was the identification of WebGIS user 

requirements and requirements related to scientific challenges that involve identification 

of surface features. The online questionnaire has been integrated into the main iMars 

website (www.i-mars.eu, see Figure III -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 6ï7 (Feature Detection) in order to derive user needs and wishes. 

http://www.i-mars.eu/
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¶ Two questions covering background information. 

 

¶ Six questions covering GIS-related needs and experience of users. The purpose of 

these questions was to assess the level of GIS-experience of users. A 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 functions (set of 

functions) are generally needed by users. Non-expert 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. 

 

¶ Five questions covering 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 crowd-sourcing 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 ranking questions with 

ordinal scales (Q3, Q4, Q8, Q11, Q12), free-form 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 provided by each work package were aimed 

at answering specific work-package issues. Therefore, we did not aim at characterising 

users by cross-correlating sets of survey variables but rather aimed at receiving 

comments that can be distilled into user requirements. Each question 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 in GIS usage 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 nominal scale, we 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.g. Viking EDR, Viking MDIM, ...)  
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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 commonly used 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 learn about the userôs experience in using GIS and provided 4 answers 

on a ranking scale (daily, weekly, monthly, never).  

 

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

We want to learn about the userôs experience in using GIS and provided 4 answers on a 

ranking scale (from expert to no experience). This question is a complement to question 

3. 

 

5. WEBGIS: Do you use web-based 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 and choices. If 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 compare web-based 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 tools but we here want to know 

which feature researchers are missing most (free-form text answer). 

 

7. WEBGIS: What is the main objective in using a desktop or web-based GIS? 

(multiple answers possible)? 

We want to learn about the main purpose researchers are using GIS technology 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 general-purpose features and capabilities of GIS in 

order to extract what researcher may find most important. The purpose here is to define 

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 changes. We ask researchers to provide additional features the 

iMars group has not thought about so that they can be discussed for implementation. 
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10. FEATURES: What change methods do you believe that people better suited to 

than computers? 

The following three questions 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 easily.   

 

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 their e-mail address in order to 

receive updates on the outcome and progress of work. 

 

3. {ǳƳƳŀǊȅ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǊŜǎǳƭǘǎ 

 
User Requirements Workshop. The First iMars User Workshop took place on the 

EGU premises (room Y7) and was scheduled for 1st May 2014, 12:15 to 13:15. The 

EGU conference offered the earliest possible opportunity to organize the workshop at a 

scientific meeting with large attendance. The workshop was attended by 23 researchers 

including six iMars team members and one invited speaker. 

 

The workshop was accompanied by a presentation of iMars in the scientific program of 

EGU, and similar presentations were given at other relevant meetings with strong 

involvement in planetary science, i.e. EPSC 2014 and COSPAR (2014) as well as at the 

June 2014 team meeting of the HRSC Co-Investigator team (presented by J.-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 workshop, the agenda (Fig. 1) and the associated user 

requirements survey. The general presentation of the iMars project was given by J.-P. 

Muller (UCL) and was followed by a presentation of J. Morley (UNOTT) which 

specifically was addressing user interaction aspects of the project (WebGIS, crowd 

sourcing). These presentations are found in ANNEX 2 of this document. Finally, S. van 
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Gasselt (FUB) gave a brief introduction to the survey, discussing the main groups of 

survey questions. 

 

The topic of change detection for Mars and related activities of the HiRISE team 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 been 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 multi-temporal 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 

hitherto manual 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 types. The latter 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. 

 

 
 

Figure 2. Cover viewgraph of the invited presentation given by Sara Mattson (Arizona 

State University / HiRISE Team) at the iMars User requirements workshop. 

 

 

User Survey Implementation and Execution. Form-based webpages for the online 

survey were implemented using PHP 5.4.20 (http://php.net, released 19/09/13) and a 

MySQL 4 DBMS (http://dev.mysql.com, switched to MySQL 5 before EPSC) running 

on Apache 2.2 webserver (http://httpd.apache.org/) on dedicated web space.  A PDF 
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format, form-like document for print or e-mail was created in parallel and distributed at 

conferences and meetings or by mailing (see Figure III -2 to III -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 with WP 5-8, 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 were combined 

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 form. The user comments, questions, and discussion points from the 

user workshop at EGU were recorded in a minutes document (ANNEX 1).  

 

All results were evaluated in anonymized form and a number of key requirements were 

extracted and discussed in the frame of work package meetings of WP 5 (webGIS 

system requirement specifications and design document, FUB) and in terms of 

specifications for WP 6 (Change detection from Data mining & validation, UCL) and 

WP 7 (Crowd-sourced 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%, i.e. if a researcher 

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 

returns 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 provided a valid insight into requirements and expectations of the 

research community. More importantly, it provided specific requirements for current 

developments in WP 5-8. 

 

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

 

1. Web-based feedback came from Austria, Canada, England, France, Germany, 

and Portugal, which reflects the consortiumôs nationalities and the locations of 

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%). 
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3. Among our responses, HRSC (70%) and CTX (67%) are the datasets that 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. 

 

4. 41% of all researchers who have answered this survey are experienced GIS users 

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. 

 

5. Most researchers seem to use JMars (19%) and Google Earth in their research 

when applying GIS-type functionalities (19%). Tools from the PDS and PSA 

archives or instrument teams are used by 15% of the users. 

 

6. Answers to researcherôs usage of GIS technology and the main statements with 

respect to web- and desktop-based 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 mapping can only be 

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

 

7. 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.  

 

8. 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. 

 

9. For tracking 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) 

ï 30% (dust devil tracks). As an additional feature for detection, rock slides and 

slumps were indicated. 

 

10. Half of the researchers suggested that 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. 

 

11. Feature identification and detection could not be clearly separated by users in 

this survey. Only 5 researchers returned results for the next two questions 
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whereby 3 results clearly demonstrate that the way ranking had to be done was 

not understood (multiple identical ranks). These results have been left out. 

 

4. /ƻƴŎƭǳǎƛƻƴǎ ŀƴŘ ŦǳǘǳǊŜ ǎǘŜǇǎ 
 

With 23 participants, the User requirements workshop at EGU has met an acceptable 

though not vigorous interest. Concerning 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 initial feed-back on requirements 

from the user community, was met. In that sense, the format of the workshop, in 

particular as far as it gave ample room for information on aims and development plans 

of the project, can be judged effective for such an early stage of the project.  On the 

other hand, it must be stated that much of the feed-back was received through the online 

survey, which has been flanked also by other meeting presentations. 

 

The discussions at the workshop allow deriving some high-level conclusions: 

 

1. Responses to the project presentations demonstrate that the basic concept of the 

project is considered valid and potentially useful for current planetary surface 

science. 

 

2. The research topic of surface changes meets high interest and the approach of 

iMars to this field is considered well suited in general. Responses also suggest 

the European community is broad in its interests in surface change phenomena 

and likely represents a 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 rights in scientific research that 

should be further addressed. 

 

4. Workshop discussions were of a more general nature, according to the limited 

amount of technical detail that could be presented at this early stage of the 

project. It is suggested that presentations of actual project developments at about 

mid-term will allow for more detailed feed-back and can also attract additional 

attendants. 

 

Although we have to acknowledge that the set of responses to the user requirements 

survey has to be considered not well-constrained in a statistical sense and the survey 

responses should therefore not be over-interpreted, a number of high-level conclusions 

became clearly apparent also 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. 
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6. If developments can be aimed at certain datasets, HRSC and CTX would 

provide the currently well-established dataset and resolution. THEMIS is, 

contrary to personal communications behind with only 11%. This, however, can 

be caused by a bias with respect to distribution of the survey. Representation of 

e.g. team memberships, or main research interests among the responses would 

have to be assessed to answer this, which is beyond the capabilities 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 researchers seem to expect more elaborate functionality and 

interoperability with respect to mapping 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 higher-level processing are considered 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 actual world-wide 

use of planetary data, the results indicate 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 surveys, a focus should be put on obtaining statistically more reliable 

data. The experience of the iMars survey shows that attracting and motivating a large 

number of researchers to work through a set of questions can be a difficult task. 

However, regarding the future user consultation events, we expect that once the 

software functionality can be demonstrated, more users will be able and interested to 

provide substantiated feedback. 

 

5. tǳōƭƛŎŀǘƛƻƴǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ǿƻǊƪ ŘŜǎŎǊƛōŜŘ 

 
Developments of the iMars project for a large part are related to setting up an effective 

user platform for current Mars Science. In this context, the user requirements workshop 

held at EGU 2014 in Vienna and the related survey were aimed at collecting 

information on actual research goals and requirements from active professionals 

involved in Mars science and exploration. While such information is considered very 

useful as guidance for the design and development of iMars tools, the resulting data are 

not necessarily representative and statistically significant. Thus, no immediate 

publications were planned on the outcomes of the workshop.  
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Conversely, the workshop and survey were also aimed at underpinning the presentation 

of the project to the community and promoting the establishment of a user community 

applying iMars tools and providing user feed-back also in the later stages of the project 

(planned user consultation workshops in 2015 and 2016). Therefore, the EGU workshop 

was flanked by a project presentation in the regular program of the conference and the 

related conference abstract (Muller et al., 2014), as well as similar presentations at 

COSPAR 2014 (Ivanov et al., 2014) and EPSC (van Gasselt et al., 2014): 

 

Muller, J.-P., Gwinner, K., van Gasselt, S., Ivanov, A., Morley, J., Houghton, R., 

Bamford, S., Yershov, V., Sidirpoulos, P., Kim, J., 2014. EU-FP7-iMars: Analysis 

of Mars Multi-Resolution Images using Auto-Coregistration, Data Mining and 

Crowd Source Techniques: an overview and a request for scientific inputs. EGU 

General Assembly 2014, 27.04.-02.05, Vienna, Austria. 

 

Ivanov, A., Oberst, J., Yershov, V., Muller, J.-P., Kim, J., Gwinner, K., van 

Gasselt, S., Morley, J., Houghton, R., Bamford, S., Sidiropoulos, P., 2014. EU-

FP7-iMars: Analysis of Mars Multi-Resolution Images using Auto-Coregistration, 

Data Mining and Crowd Source Techniques. 40th COSPAR Scientific Assembly, 

02.-10. August, Moscow, Russia, Abstract B0.8-8-14. 

 

S. van Gasselt, Morley, J., Houghton, R., Bamford, Ivanov, A., Muller, J.-P., 

Yershov, V., Sidiripoulos, P., Gwinner, K., Wählisch, M., Kim, J., 2014. The 

iMars WebGIS. EPSC Abstracts, Vol. 9, EPSC2014-693, European Planetary 

Science Congress, 2014. 
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Jaumann, R., Heipke, C., Neukum, G., 2009. Derivation and validation of high-

resolution digital terrain models from Mars Express HRSC-data. Photogramm. Eng. 

Rem. S. 75 (9), 1127ï1142. 

 

Gwinner, K., Scholten, F., Preusker, F., Elgner, S., Roatsch, T., Spiegel, M., Schmidt, 

R., Oberst, J., Jaumann, R., Heipke, C., 2010a. Topography of Mars from global 

mapping by HRSC high-resolution digital terrain models and orthoimages: 

Characteristics and performance. Earth Planet. Sc. Lett. 294, 506-519, 

doi:10.1016/j.epsl.2009.11.007. 

 

Jaumann, R. and 25 co-authors, 2007. The High Resolution Stereo Camera (HRSC) 
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doi:10.1016/j.pss.2006.12.003. 
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B.A., Soderblom, L.A.,Barrett, J.M., 2003. High resolution topomapping of candidate 
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