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Context 

 3 000 floods have 
occurred around the 
world, between 1980 
and 2008; 

More than 190 000 
deaths; 

Almost U$ 400 million; 



 

Context 

 miscellaneous participation of geosensors, for example, 
they can fail, they can continuously move and be 
programmable; 

 real time access of geosensors data; 
 subscribe geosensors to receive alerts and notifications 

about their measurements; 



 

Context 

Middleware that 
provides 
interoperable 
communication 
between 
geosensors and 
web applications; 



 

Context 

A Geospatial Open CollaboRative Architecture 
(AGORA) that builds resilient communities against 
disasters and climate change impacts 



 

Question 

Q1. How to dynamically 
control heterogeneous 
geosensors used in flood 
managing? 



 

Question 

Q1.1. How to dynamically discover a “sensor”? 
 

Q1.2. How to access a “sensor” and its metadata 
using an interoperable communication between 
sensors and web application? 
 

Q1.3. Which are the details for sensors 
implementation that applications should be isolated? 
 

Q1.4. How to subscribe sensors? 
 



 

Important Factors 

 Population: Approaches employed to dynamically manage heterogeneous 

geosensors. 

 Intervention: Protocols and Standards to manage heterogeneous sensors. 

 Effect: Defining a gap related to the question focus, getting to know researches 

group in this research area, increasing a base knowledge and point to specifics 

researches that can solve the question. 

 Outcome Measure: performance, scalability, reusability, interoperability, 

standizable. 

 Application: Defense civil, researches of area and resilience communities. 

 



 

Inclusion Criteria 

Researches that approach techniques to 
integrate Sensors, UAVs or “Sensor as 
Humans”; 
 

Researches that involve a middleware 
used by web applications or geosensors; 
 

Researches related to Sensor Web; 
 



 

Exclusion Criteria 

Researches that weren’t published yet; 
Researches that aren’t in English; 
Duplicated Researches; 
Unavailable Researches; 
Quality Researches below than 3 points; 
Researches unrelated to sensors, networks 

sensors and “Human and Sensors”. 
Researches related to hardware components; 
Researches that aren’t papers. 

 



 

Quality Goals 

 G1 – Were the goals clear? 
 

 G2 - Was there a context description? 
 

 G3 - Was the documentation proper? 
 

 G4 - Were the results impartial analyzed? 
 

 G5 - Were the results clear? 
 

 G6 - Did add results value to the research area?. 
 



 

Conduction 

 



 

Manual Search 

Studies Reference  
Jirka, S., et al. (2009) Discovery Mechanisms for the Sensor Web. Sensors. 

Jirka, S., et al. Applying OGC Sensor Web Enablement to Risk Monitoring and Disaster Management. 

Sagl, G., et al. Standardised geo-sensor webs and web-based geo-processing for near real-time situational 

awareness in emergency management. Int. J. Business Continuity and Risk Management. 

Fei Wang & Hongyong Yuan (2010): Challenges of the Sensor Web for disaster management, International 

Journal of Digital Earth, 3:3, 260-279. 



 

Control Papers 

Studies Reference 
Broering, A., S. Jirka & T. Foerster (2010): The Sensor Bus - Integrating Geosensors and the Sensor Web. Second Open 

Source GIS UK Conference - OSGIS 2010. 21.-22. June 2010. Nottingham, UK. 

Broering, A., T. Foerster, S. Jirka & Carsten Priess (2010): Sensor Bus: An Intermediary Layer for Linking Geosensor 

Networks and the Sensor Web. In: Proceedings of COM.Geo 2010, 1st International Conference on Computing for 

Geospatial Research and Applications, ACM. 21.-30. June 2010. Washington, USA. 

Broering, A., S. Jirka & T. Foerster (2010): The Sensor Bus - Integrating Geosensors and the Sensor Web. Second Open 

Source GIS UK Conference - OSGIS 2010. 21.-22. June 2010. Nottingham, UK.  

Broering, A., Maue, P., Janowicz, K., Nuest, D. & Malewski, C. (2011): Semantically-Enabled Sensor Plug & Play for the 

Sensor Web. Sensors, 11(8), pp. 7568-7605. 



 

Electronic Search 
Database Search String Recovered 

Scopus TITLE-ABS-KEY((Geosensor OR {Geo-sensor} OR {Heterogeneous Sensor} OR GSN OR {Sensor Web} OR 

{Web Sensor} OR {Web Sensing}) AND (Middleware OR {Intermediary Layer} OR {Sensor Bus} OR {Plug 

& Play} OR {Plug and Play} OR PnP)) 

102 

IEEE Xplore ((geosensor OR "geo-sensor" OR "heterogeneous sensor" OR gsn OR "sensor web" OR "web sensor" OR 

"web sensing") AND (middleware OR "intermediary layer" OR "sensor bus" OR "plug & play" OR "plug 

and play" OR pnp)) 

0 

ACM 

Digital 

Library 

(Title:((geosensor or "geo-sensor" or "heterogeneous sensor" or gsn or "sensor web" or "web sensor" or 

"web sensing") and (middleware or "intermediary layer" or "sensor bus" or "plug & play" or "plug and 

play" or pnp))) or (Abstract:((geosensor or "geo-sensor" or "heterogeneous sensor" or gsn or "sensor web" 

or "web sensor" or "web sensing") and (middleware or "intermediary layer" or "sensor bus" or "plug & 

play" or "plug and play" or pnp))) or (Keywords:((geosensor or "geo-sensor" or "heterogeneous sensor" or 

gsn or "sensor web" or "web sensor" or "web sensing") and (middleware or "intermediary layer" or 

"sensor bus" or "plug & play" or "plug and play" or pnp))) 

14 

Science 

Direct 

TITLE-ABSTR-KEY((geosensor OR {geo-sensor} OR {heterogeneous sensor} OR gsn OR {sensor web} OR 

{web sensor} OR {web sensing}) AND (middleware OR {intermediary layer} OR {sensor bus} OR {plug & 

play} OR {plug and play} OR pnp)) 

3 

ISI Web of 

Science 

TI=((geosensor OR "geo-sensor" OR "heterogeneous sensor" OR gsn OR "sensor web" OR "web sensor" 

OR "web sensing") AND (middleware OR "intermediary layer" OR "sensor bus" OR "plug & play" OR 

"plug and play" OR pnp)) OR TS=((geosensor OR "geo-sensor" OR "heterogeneous sensor" OR gsn OR 

"sensor web" OR "web sensor" OR "web sensing") AND (middleware OR "intermediary layer" OR "sensor 

bus" OR "plug & play" OR "plug and play" OR pnp)) 

69 

Springer ((geosensor OR "geo-sensor" OR "heterogeneous sensor" OR gsn OR "sensor web" OR "web sensor" OR 

"web sensing") AND (middleware OR "intermediary layer" OR "sensor bus" OR "plug & play" OR "plug 

and play" OR pnp)) 

5 



 

First Phase 

 It was found 193 primary studies 

 

 Some of them were duplicated and unavailable (6 
studies).  

 

 It remains 119 studies.  

 



 

Second Phase 

 

 Each study was analyzed by reading only title, 
abstract and keywords; 

 

 It remains 52 studies to be read through full-text;  

 



 

Inclusion List 



 

Exclusion List 



 

OBRIGADO 


