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Motivation 

MSL, ExoMars, Mars-2020 et al: Versatile suite of instruments – 
remote (Sat & Rover vision) / close-up / analytic 

Collaboration of instrument teams requires a toolset to host instrument data 
in their spatiotemporal environment 

Experience from MER & MSL: Drawback on collaboration tools 
Sharing of observations within & between teams not straightforward 

MINERVA to provide Spatial &  
temporal cross-instrument  
data association 

 MINERVA to maintain a 3D GIS 
for all Mission instrument data 

Complement to mission GIS 

To include (processing) products 
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e.g. PPL Instruments 
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PPL Instruments 
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PPL Instruments 
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PPL Instruments 
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PPL Instruments 



  

Measurements are 

data blobs in 3D 

overview 

Clicking therein  

results in  
launch of custom 

presentation HMI  

Read-out & Display of 

Generic Instruments 

Data 
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Instrument data presentation:  
Initial simplistic view  

RAMAN 2 

Sol=44 

SW Version=2.4.1 

Shift Scientist=Frank 

…. 

\usr\rocc\PDS4\PASTEUR\RAMAN2\Sol0044\Frank23_v1.3.xml 



MINERVA Scheme 
 
 
 
 

ExoMars Instruments‘ data: 
- Footprints 
- Frustrum 
- GUID / PDS Link 
- Relevant resources 
   - Images 
   - Spectra (ISEM,  
           [Ma_MISS], ..) 
   - H2O% (ADRON) 
   - vtk file (WISDOM) 
   - Statistics 
   - Specific Instruments‘ analysis  
SW Launching 

PDS et al 



Ingestion into DBMS 

Conversion of PDS(3) schemes into json 

Extraction of relevant information for the named use cases 

Adding (SPICE-based) localization to keep it a „standalone“ data basis 
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DBMS Concepts 

Metadata: 

Parsing: additional formats (XML/JSON) 

Indexing: new database models to index metadata 

Querying: configurable mechanism to map user supplied filters to database 

models 

Vector based protocol to edit annotations 

Publish/subscribe infrastructure for live editing 

Access controls 

Restrict access to services, collections, products (read/write) by user/group 

Python 3 
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Interfaces 

CLI commands to manage collections/products 

Create, delete, insert, exclude 

Access Control 

User/group concept 

Separate privileges to read from specific collections, products and read or write 

annotations 

WFS protocol to search for collections/products 

Mapping of search parameters to database indices 
Either KVP style: “parameter=value” 

Or using the CQL language 
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Operations Environment 

Deployment as a series of Docker containers 
PostgreSQL 

Apache Web Server with EOxServer + MINERVA extensions 

Redis 

Using Docker Compose 

Require filesystem access (volume mount) 

Benefits: 
Reproducible environment (development, production) 

Container specific encapsulated environment 

Minimal overhead 
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PRo3D: Exploit object representation assets to 
represent Instruments‘ Observations‘ footprints 
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E.G. PRo3D Geologic Analysis 
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Visual Analytics: The Visplore Component 
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Translating search 
patterns into DBMS I/F  

Direct use of meta & 
instrument data 

Cross references 
between data, meta 
data of different 
instruments  

Spatial & temporal 
relationship 

Finding new patterns in 
data 

….Users will find out 
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MSL within Visplore 
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137.000 product entries 

> 2000 Sols 

200 Gbytes 

5 Instruments 
Mastcam 

Front Hazcam 

MAHLI 

APSX 

Chemcam 

Emphasis on meta data, images & spectra 

PDS3 – to – json for ingestion preparation 
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Test Case: Ingesting & analyzing Full MSL Mission 
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Overview of ingested MSL data, displayed in PRo3D 
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MINERVA In Operation: Stimson Formation  
& Instrument Data 
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Example: Look for MAHLI  
night data sets in entire MSL mission  
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Example: Look for MAHLI  
night data sets in entire MSL mission  
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MINERVA Use Cases 
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Demo on Wednesday: 
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MINERVA is receiving funding from the Austrian Space 

Applications Programme (ASAP14) funded by BMVIT. JR, VRVis 

and EOX co-finance the activity. 



Approaching Virtual Environments & …Thanks! 

MINERVA: www.minerva-space.at  

PRo3D:  www.pro3d.space  

Visual Analytics:  
https://www.vrvis.at/research/projects/visplore/  
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