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Problem definition

• Half of the world’s megacities are groundwater-dependent

• Over 40% of water supply in Europe is based on water pumped from 
aquifers beneath urbanized areas.

• With proposed system architecture are focusing on data integration 
and standardization of data schema 
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System architecture
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Data Collectors – Retrievers

• Daemon which function as data feed 
extractors by periodically polling an 
external data sources for updates

• Enable transforming pooled data into a 
common format

• Data can be stored by either writing to 
a file or forwarding it to a collection 
service

• Handle all data as JSON/XML objects
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Collector

• Service that is backed by a Mongo 
database, containing real-time data, 
historical data

• Server uses Java servlets as API 
endpoints, through which data can 
be pushed to or queried from 
Mongo database.
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API Management (1)

• tool for managing access to 
API endpoints for end users

• MongoDB database for storing 
users and API endpoint data, 
graphical interface for 
managing users and APIs
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API Management (2)

• Users can view the list of APIs 
entered into the system

• Also possible to delete APIs, 
check notes or edit API 
properties

• Each API status can be set to 
“private”, meaning end users 
need authentication token and 
appropriate access rights to call 
this API
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Watchdog

• Watchdog is a server with the 
purpose of having an overview of 
the numerous data retrievers

• When necessary, it (re)starts a 
retriever and keeps basic log of the 
retrievers activities in one place

• The aim is significantly lowering 
maintenance time and complexity 
of retrieving data from multiple 
sources
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Results (1)

• Groundwater from Slovenia

• Pump sensors from Skiathos

• Weather for both Skiathos and 
Ljubljana

Name of the dataset Records/day

Groundwater levels 518

Pump sensors 4

Weather (Ljubljana and Skiathos) 30
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Result (2)

• 30 data retriever collecting the 
traffic data in several cities in 
Europe

• The data has been captured 
from Watchdog on the 9th of 
May, 2018.

Name of the dataset Records / h

Bus Retriever (Ljubljana) 5828

Taxi Coordinates (Ljubljana) 4863

Motorhome Coordinates (Europe) 194

Parking Data OD (Ljubljana) 316

Collector Parking (Ljubljana and Vienna) 316

Collector Loop Sensors (Slovenia) 12170

Loop sensors (Slovenia) 12170

Collector Bicycle (Ljubljana and Vienna) 7912

Shared Bicycle (Ljubljana) 879

Shared Bicycle (Vienna) 6981

Truck Coordinates (Croatia and UK) 31533

Traffic Events (Slovenia) 1

Wind (Burja) data (Slovenia) 10

Road cameras (Slovenia) 8668

Tweets (Slovenia) 1
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Practical results
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Conclusions and future work

• The system supports ingestion of any spatiotemporal data with 
additional meta-information. 

• The system contributes to consistency, standardization and data 
sharing.

• The system could be improved by adding coverage for new data 
domains.

• Outlier detection and missing data imputation
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Questions ?


