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Objective

Design an user-friendly spatiotemporal analysis and 
dynamic visualization tool.

Motivation
Discover behavioral patterns in human activities that 

clarify historical realities less known.

Create a start point to incentive future applications in the 
social science field.
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State of art

The Snapshot Model (Langran,1988)
The Space-Time Composite (STC) Data Model (Langran,1988)
Data Models based on Simple Time-Stamping (Hunter,1990)
Spatio-Temporal Object-Oriented (Worboys,1990)
Event-Oriented Models (Peuquet, 1994)
The Three-Domain Model (Yuan, 1994)
The History Graph Model (Renolen, 1996)
The Spatio-Temporal Entity-Relationship (Tryfona, 1997)
Object-Relationship (Claramunt, 1998)
Moving Object Data Models (Erwig, 1999)
Intentionally-Linked Entities (Kantabutra, 2007) 5



State of art
¿How GIS can integrate the concept of time and manage the 
information related with it?

Is time a straight line or 
a cycle?

What is better to 
measure time, Seconds 
or Centuries?

6



State of art

Spationtemporal reasoning theories: (Allen, 1984; Galton, 1987, 
Egenhofer and Al-Taha, 1992, Cohn et al., 1998, Frank, 1998)

What means 
Before?

What means 
After?

What means 
During?
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State of art

Fuzzy logic and neuronal networks based theories 
(Dragicevic, 2004)

When the Cold War 
ended? 1989, 1990 or 
may be 1991?
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Possible questions
Three components are the base of data types: space (where), 
time (when) and objects (what) (Peuquet, 1994)

+                  → :

+                  → :

+                  → :Where What When

When Where What
What phenomena were 
present at the time T at the 
location X?

WhereWhat When
What was the location of 
the phenomenon P at the 
time T?

When did the phenomenon 
P visit the location L?
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Slave trade database as datasource

Slave Trade 
One-table 
Database

Norma lization
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Slave trade database as datasource
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Class diagram: Methods
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User interface
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Scheme of user interface based on a set of 
parameters variation.

OBJECT LOCATION TIME STATE QUANTITY OPERATOR

What? Where? When? How? How much?

Vessel Here Before Good A little OR

Slave Near Today Bad Much AND

Port Far Later Regular Quite NOT

Route Around Always Best More XOR

…. …. Never Worse Less

Still …. All 

Between Nothing 
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Spatiotemporal queries
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Dynamic visualization in GIS
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Dynamic visualization in GIS
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Conclusion

User-friendly spatio-temporal analysis tool.

Database normalization.

Use cases creation.

User interface design.

Classes modeling.

Spatio-temporal queries.

Dynamic visualization.
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Future works

To implement the designed tool in GIS enviroment.

To improve the datatest, database design and class 
diagram after implementation.

To analyze in detail  the data sources with the objective 
to find implicit relationships in the data.

To design a new tool for spatiotemporal datamining.

To obtain feedback from the end-users of the tool and 
other researchers.
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