
Supporting Spatio-temporal Data Exploration 
with Intuitive and Efficient Visualizations
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Motivation 

Make open data usable

https://www.mcloud.de

https://www.govdata.de/

Publication as Open Data is the starting

point to Valuation !

https://www.geodaten.sachsen.de/

https://www.mcloud.de/
https://www.govdata.de/
https://www.geodaten.sachsen.de/
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Motivation 

Exploration of open spatio-temporal Data

/https://www.mcloud.de

… only for GI experts !

https://https/www.mcloud.de
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Project schedule of mviz

ANALYSE 

mVIZ

6/2019 6/2020

Analysis

Matrix

Decision
process

Demo
Guideline Recommendation

system
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Analysing data properties - Overview
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Questionnaire: Types of visualisation
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Preferred visualizations

Sorted by user‘s profession (in %)

Research Education    Industry Authorities

Simple visualizations

Network charts

Thematic maps

Complex visualizations

Topographic maps

3D Models                         



Folie 10



Folie 11

3D Glyphs
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3D Paths
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2D Map visualizations
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Combined with 2D maps



Folie 15

Special cases
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Classification concept

Linking: Data characteristics
 Visualization aspects

1. Which data characteristics do 
we need at least to choose a 
proper visualization? 

2. What are additional 
characteristics to ensure an 
intelligent choice? 

3. What should be visualized?

Classified
visualizations

Relation

Visualization matrix

Data characteristics
(Topics, Spatio-tem-
poral, Geometry, …)
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Recommendation concept

Visualization matrix User characteristics

Decision points

Extraction of decision points

Assistive
choice
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Decision points

• Number of different variables (TS-0, TS-1, TS-m)

• Temporal overlap of given topics (identical, overlapping, separate)

• Spatial overlap of given topics (identical, overlapping, separate)

• Scale (nominal, ordinal, ratio/interval)

• Geometry (point, line, polygon, volumen, trajectory, coverages)

• Focus (temporal, spatial, spatio-temporal)

• Time type (Time stamp, Interval)

• Time model (linear, cyclic)

• Chronology (static, dynamic)

• Dimensions of visualization (2D, 3D)

• User‘s intention (relations, comparison, correlation, distribution, …) 

Automatic
dataset analysis

Needs user interaction
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Example: Bicycle traffic

No. of thematic variables:
 TS-0

 spatial
 temporal

 TS-1
 1 additional variable

 TS-m
 X additional variables
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Example: Bicycle traffic

Temporal overlap of given topics
 Matching
 Overlapping
 Non-overlapping

Spatial overlap of given topics
 Matching
 Overlapping
 Non-overlapping
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Example: Bicycle traffic

Scales:
 Nominal
 Ordinal
 Cardinal
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Example: Bicycle traffic

Scales:
 Nominal
 Ordinal
 Cardinal
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Example: Bicycle traffic

Skalenniveau:
 Nominal level

 Qualitative
 Unranked/unsorted

 Ordinal scale
 Qualitative
 Ranked

 Cardinal scale
 Quantitative
 Metric
 Ranked

Scales:
Nominal + Cardinal
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Example: Bicycle traffic

Geometry:
 Point
 Line
 Polygon
 Volume
 Trajectory
 Coverages
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Example: Bicycle traffic

Focus:
 temporal
 Spatial
 spatio-temporal 
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Example: Bicycle traffic

Time type:
 Point
 Interval

Time type:
Point + Interval
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No. of diff. variables: 
TS-m
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Temporal overlap:
Matching
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Spatial overlap:
Matching
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Scales:
Cardinal & Nominal
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Scales:
Cardinal & Nominal



Folie 33

Geometry:
Point
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Focus:
Temporal
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Time type:
Interval
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Time type:
Interval & Point
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Example: Bicycle traffic - Visualizations
Decision points – User‘s intention

Heatmap
• Comparison
• Pattern recognition
• Relations
• Dynamics

Stacked Barchart

• Relations
• Comparison

Stacked Areachart

• Comparisons
• Pattern recognition
• Dynamics
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Interactive approach

Extracted metadata
GUI: Overview of data and
metadata (exploration tool) interactive demonstrator

• Implementation as Web application / simply deployed with In-memory-db

• JavaScript / Angular 8, 52°North Helgoland, OpenLayers

• Challenges: Many errors in data / metadata, inconsistencies, not tabular formatted
data, many format options, specific tools for each format, time-consuming analysis

https://github.com/janschulte/mVIZ

https://github.com/janschulte/mVIZ
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Metadata extraction
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Metadata extraction
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Guideline 

• Over 50 pages … detailed description of analysis and results:

• State of the art, visualization classification and concept of visualization matrix, …

• Collection of recommended programming tools, Description of the metadata extraction tool & 
demonstrator, …

https://mviz.geo.tu-dresden.de/

ANALYSE ANALYSE Analysis

Matrix

Decision
process

Demo
Guideline Recommendation

system

https://mviz.geo.tu-dresden.de/
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Next steps in mVIZ 2.0

Further development of criteria catalogues

• Available screen size (compact or complex visualizations)

• User-specific visualizations (e.g. domain specific visualization for expert, simple 
visualization for public audience) 

• Implementation effort of a visualization

• Topic specific suitability …

Improve visualization recommendations

• Weighting factors for selection criteria

• Definition of exclusion criteria
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Next steps in mVIZ 2.0

Metadata extraction:

• Support semi-automatic extraction workflows (e.g. using wizards to get further user inputs) 

• Use of implicit metadata, which result from knowledge/use of certain data formats

Demonstrator:

• Implement user feedback mechanisms for recommended visualizations

• Extension of decision criteria list, weighting factors, improve decision paths

• Implement machine learning approaches to extend visualization matrix, e.g. train algorithm with
user feedback data
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Thanks!
http://mviz.geo.tu-dresden.de

http://tu-dresden.de/uw/geo/gis

http://mviz.geo.tu-dresden.de/
http://tu-dresden.de/uw/geo/gis

