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INTRODUCTION

SPATIOTEMPORAL DATA IS EVERYWHERE
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INTRODUCTION

▸ Free and Open Source; 

▸ Strong Package Ecosystem; 

▸ Many Tools and Methods for 
Analysing data; 

▸ Good Charts and Graphics 
Capabilities; 

▸ Quick and Fast for Prototyping.R LANGUAGE
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OBSERVATION BASED MODEL

▸T h e p r o p o s e d m o d e l s t a r t s w i t h 
observations, which are our means to assess 
spatiotemporal phenomena in the real 
world. The model defines three data types 
as abstractions built on observations.



OBSERVATION BASED MODEL

▸A time series represents the variation of a property over time

▸ Temperature collected by meteorological stations in a 
district of Recife, Brazil [FERREIRA et. al., 2014].



OBSERVATION BASED MODEL

▸A trajectory represents how locations or boundaries of 
an object change over time.

▸ Trajectories of ten sea elephants in Antarctica 
(red lines) [FERREIRA et. al., 2014].



OBSERVATION BASED MODEL

▸A coverage represents the variation of a property in a 
spatial extent at a time.

▸ Rain in the state of Rio de Janeiro, Brazil, in 
11 January 2011 [FERREIRA et. al., 2014].



R PACKAGES FOR SPATIOTEMPORAL DATA

▸ Package sp: Obsolete by sf. 

▸ Package sf: spacetime and trajectories not compatible.  



SOFTWARE ARCHITECTURE

▸ Data Usage Layer: provide high level 
classes for developer usage; 

▸ Middleware Layer: code that translate 
data to high level classes; 

▸ Data Access Layer: deal with different 
data sources, access the raw data, and 
provide this data to developers.



PROPOSED R PACKAGE INTERNAL ARCHITECTURE
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on a PostGIS Database.



CASE STUDY

▸ 1. Raw data stored as a geometry table 
on a PostGIS Database. 

▸ 2. Developer provide a Data Source 
Info object.



CASE STUDY

▸ 1. Raw data stored as a geometry table 
on a PostGIS Database. 

▸ 2. Developer provide a Data Source 
Info object. 

▸ 3. Developer provide a Data Set Info 
object.



CASE STUDY

▸ 1. Raw data stored as a geometry table 
on a PostGIS Database. 

▸ 2. Developer provide a Data Source 
Info object. 

▸ 3. Developer provide a Data Set Info 
object. 

▸ 4. Developer retrieves a trajectory, as a 
high level class.



CASE STUDY

▸ 1. Raw data stored as a geometry table 
on a PostGIS Database. 

▸ 2. Developer provide a Data Source 
Info object. 

▸ 3. Developer provide a Data Set Info 
object. 

▸ 4. Developer retrieves a trajectory, as a 
high level class.



FURTHER DEVELOPMENTS

▸ Improve Translator class capabilities: There are many 
date/time formats and no standardisation, an important 
modification on this class should be the use of regular 
expressions on date/time pattern recognition; 

▸ Improve DataSetInfo and DataSourceInfo: This classes 
could also be improved using RDF to describe the data, 
instead of source codes;



FURTHER DEVELOPMENTS

▸ Event retrieving functionality: If the user adds some 
restriction (eg. a time slice, an object id or a bounding 
box), the package should be able to return an event, 
included on that restriction. In the above example, an 
event could be: two touching floats, or a float registering a 
high temperature increasing in a small amount of time



FURTHER DEVELOPMENTS

▸ Package sp: Obsolete by sf. 

▸ Package sf: spacetime and trajectories not compatible.  



FURTHER DEVELOPMENTS

TEMPORAL SIMPLE FEATURE



QUESTIONS
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