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1 – Introduction – Building a platform to support 
Scientifics works

PIXEL Platform

Models
Predictive
Algorithm

KPIs 
calculation



2 – Working with heterogeneous data source –
The problem

Air
Pollution

Noise
Pollution

Waste

Vessel
Call

Road
Traffic

Weather

 Different data type
 Different way of providing data

 API
 CSV
 Form

 Two ports use different way to represent same data
 One data on PIXEL could request several source to be retrieve

{
"id": "Spain-WeatherObserved-Valladolid-2016-11-30T07:00:00.00Z",
"type": "WeatherObserved",
"address": {
"addressLocality": "Valladolid",
"addressCountry": "ES"

},
"atmosphericPressure": 938.9,
"dataProvider": "TEF",
"dateObserved": "2016-11-30T07:00:00.00Z",
"location": {
"type": "Point",
"coordinates": [-4.754444444, 41.640833333]

},
"precipitation": 0,
"pressureTendency": 0.5,
"relativeHumidity": 1,
"source": "http://www.aemet.es",
"stationCode": "2422",

"windDirection": -45,
"windSpeed": 2,
"illuminance": 1000,
"refDevice": "device-0A3478"

}



2 – Working with heterogeneous data source –
DAL



2 – Working with heterogeneous data source –
FIWARE

 Started in 2011 as Public/Private 
partnership with Europe

 FIWARE is now a foundation since 
2016 with more than 200 
members

 FIWARE Provide a toolbox to build 
SmartCities platform
 Components catalog
 Smart Data Models catalog

https://www.fiware.org/



2 – Working with heterogeneous data source –
Smart Data Models

FIWARE Smart Data Models : https://www.fiware.org/developers/smart-data-models/

SMART CITIES DOMAIN
Domain repository for topics related with Smart cities. 
Currently available Building, Parking, Parks and 
Gardens, PointOfInterest, StreetLighting, 
Transportation, Urban Mobility, Waste Management
and Weather.

SMART ENVIRONMENT DOMAIN
Domain repository for topics related with environment. 
Currently available Environment, Waster management
and Weather.

CROSS SECTOR DOMAIN
Domain repository for topics not directly related with 
a domain. Currently available Alert, Issue Tracking, 
Key Performance Indicator, Point of Interaction, Point 
of Interest, User, Weather.

PIXEL OWN DOMAIN
When FIWARE Smart Models are not available, we 
create our own models like VesselCall that will be 
proposed to the FIWARE Community

https://github.com/smart-data-models/dataModel.Building/tree/master
https://github.com/smart-data-models/dataModel.Parking/tree/master
https://github.com/smart-data-models/dataModel.ParksAndGardens/tree/master
https://github.com/smart-data-models/dataModel.PointOfInterest/tree/master
https://github.com/smart-data-models/dataModel.Streetlighting/tree/master
https://github.com/smart-data-models/dataModel.Transportation/tree/master
https://github.com/smart-data-models/dataModel.UrbanMobility/tree/master
https://github.com/smart-data-models/dataModel.WasteManagement/tree/master
https://github.com/smart-data-models/dataModel.Weather/tree/master
https://github.com/smart-data-models/dataModel.Environment/tree/master
https://github.com/smart-data-models/dataModel.WasteManagement/tree/master
https://github.com/smart-data-models/dataModel.Weather/tree/master
https://github.com/smart-data-models/dataModel.Alert/tree/master
https://github.com/smart-data-models/dataModel.IssueTracking/tree/master
https://github.com/smart-data-models/dataModel.KeyPerformanceIndicator/tree/master
https://github.com/smart-data-models/dataModel.PointOfInteraction/tree/master
https://github.com/smart-data-models/dataModel.PointOfInterest/tree/master
https://github.com/smart-data-models/dataModel.Weather/tree/master


2 – Working with heterogeneous data source –
NGSI Agents
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2 – Working with heterogeneous data source –
Architecture



3 – Cross-fertilization between research projects



4 – Functional Scalability – The problem

 Add and run new algorithm 
or models

 Connect new Data Source 
(NGSI Agents)

 Managing those features 
through API



4 – Functional Scalability – Docker 

Docker offer a solution to deliver packaged software, ready to deploy

 State of the art for software delivering
 Manage runtime configuration
 Offer Registry to deliver the software
 Agnostic of the development language
 Provide an API



4 – Functional Scalability – Orchestration 

PIXEL Platform

NGSI
Agents

Models / 
Algorithm

 Interact with the PIXEL Platform
 Schedule the execution
 Monitor the run and manage logs



4 – Functional Scalability – PIXEL Solution 

DAL Orchestrator Operational tools

 Manage Agent creation
 Manage Data Source with IH
 Schedule NGSI Agent
 Manage API Exposition
 Connect NGSI Agents to Orion
 Provide an API

 Manage Model creation
 Manage configuration
 Manage connection with IH
 Schedule Model Creation
 Provide an API



5 – Building A Data Hub – The problem

A Data Hub is a lot more 
than a database

 Storing heterogeneous data
Managing long and short term history
 Scalable system to store huge amount of data
 Able to store burst of data
 Provide solution to execute complex query
 Provide an API

A data hub is more a system than a tools



5 – Building A Data Hub – The FAIR Experience

The main architectural approach for the PIXEL Information

Hub is based on robust experience gained by XLAB during the

design of a similar technical solution for the FAIR (Facility for

Antiproton and Ion Research) particle accelerator based in

Darmstadt, Germany https://fair-center.eu/

XLAB's role is to develop controlling system software 
solutions for storing historical measurements, 
diagnosing accelerator performance and acting upon 
collected real-time data that are considered 
operationally unacceptable. 



5 – Building A Data Hub – The Solution

 A Orion Data Collector to subscribe 
of new Data Source and new data 
from this channel

 A solution to store and manage 
the data in a cluster

 Tools to manage the cluster 
activity

 Components to extract the data 
from the cluster through an API



6 – Visualising data in Pixel

Ismael Torres

R&D Project Manager



6 – Visualising data in Pixel - Questions

• How to represent data in Pixel?

• Who will be in charge of using and creating 
visualizations?

• Will it be needed to have Technological skills to create 
Visualization?

• Which Technology should we use?

• Should it be generic to support future needs  (models) ?



6 – Visualising data in Pixel – How to represent 
Data?

• The data should be represented 
using intuitive visualizations based 
on graphs / Tables / Maps / 
Dashboards

• The type of the visualization depends 
on the data to be represented.

• The visualization should be prepared 
for future visualizations.

• Most of the data to be represented 
corresponds to Artificial Intelligence 
outputs (data)  

Dashboard and Notifications

Notifications and 
Alerts

Dashboards and
Graphs

Reports Maps



6 – Visualising data in Pixel – Who will be in charge of 
using/creating visualizacions?

&



6 – Visualising data in Pixel – Are 
Technological Skills needed?

Based on json/XML and complex UI       &         Simple 
Wizards /assistants



6 – Visualising data in Pixel – Which 
Technology should we use?  1/3

Business Intelligence tools

• Some technical skills needed

• Information about each model 
needed

• Price  - Licence

• Integration in the pixel platform



6 – Visualising data in Pixel – Which 
Technology should we use?  2/3

Dashboards bases on Kibana/ 
Grafana

• High technical skills needed

• Information about each model 
needed

• Integration in the pixel platform



6 – Visualising data in Pixel – Which 
Technology should we use?  3/3

Javascript libraries

• High technical skills needed

• Information about each model 
needed

• Easy integration and 
customization based on wizards



6 – Visualising data in Pixel – Should it be generic to support 
future needs (models) ?

• Pixel is an scalable platform.

• New AI models should be 
integrated.

• Dashboard provides a 
mechanism for defining 
Visualizations for models  
(Wizard configuration based on 
BD information)

• Each model should provide its 
wizard.

• A generic visualization can be 
use for visualising any data in a 
tabular way



6 – Visualising data in Pixel – Examples
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