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1 Executive summary 
This deliverable presents the 1st version of the hackAIR platform and its subcomponents and describes the 

integration between the components described in the D5.1 deliverable and the core platform.  

The web platform can be found at: http://hackAIR.draxis.gr/ while apps for Android and iOS are uploaded to the 

respective mobile stores. 

 

More specifically, the deliverable covers the following topics: 

 The general progress towards the development of the 1st version of the hackAIR platform  

 LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ŀǊŎƘƛǘŜŎǘǳǊŜ 

 Integration of the various sub-components defined in D5.1, feeding data into the platform 

 App functionality 

 Next steps 

2 Introduction 
The main mission of the platform is to combine high volumes of sensor readings, images and user inputs, process 

them and to create new data that are used to deliver reliable air quality information for citizens. The complexity of 

the attempt to provide those services, proved to be a challenge for the technical team, which was met by having 

many discussions to establish a common terminology and understanding of the domain and to create a more 

concrete integration plan than the one initially planned in D5.1. 

 

2.1 Development methodology 

The team followed an agile methodology (SCRUM1) to develop the platform and to have citizens (mainly consortium 

partners) involved in the process to generate feedback for the team. The team established a backlog2 of tasks, based 

on the user and technical requirements from D2.2, created a sprint3 schedule and started analyzing and working on 

sprints. The principle chosen regarding the population of the sprints was to create an initial version of the application 

early in the project, which could be used to demonstrate the hackAIR purpose with all the minimum essential 

needed functionality. Further sprints and meetings brought the technical team closer to interested citizens and 

helped bridge the gap in understanding and expectations. The figure below demonstrates the backlog and a 

developers sprint assignments in the PivotalTracker4 web tool, which was used as the development project 

management tool.  

                                                           
1 https://en.wikipedia.org/wiki/Scrum_(software_development) 
2 In SCRUM backlog is a list of features or technical tasks which the team maintains and which, at a given moment, are known to 
be necessary and sufficient to complete a project. (Source) 
3 sprint is the scrum term for iteration 
4 https://www.pivotaltracker.com/dashboard 

http://hackair.draxis.gr/
https://en.wikipedia.org/wiki/Scrum_(software_development)
https://www.agilealliance.org/glossary/backlog/#q=~(filters~(postType~(~'page~'post~'aa_book~'aa_event_session~'aa_experience_report~'aa_glossary~'aa_research_paper~'aa_video)~tags~(~'backlog))~searchTerm~'~sort~false~sortDirection~'asc~page~1)
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Figure 1 - Development task list (or backlog in SCRUM) 

 

2.2 User experience 

A high-level consensus was established among consortium partners that the platform should offer a streamlined 

experience to its users being friendly and clean, making it easy for them to discover the offered functionality. The 

team worked on an iterative approach to build the UI based on the user requirements and brought a UI/UX5 expert 

who helped a lot to build an attractive and intuitive set of applications aimed to serve the hackAIR purpose. Initially 

the team worked on very early designs (Figure 2) and used as a base for discussions in order to gradually conclude on 

the colors and the final placement of the controls for the various screens. The designs, along with wireframes, were 

fed into the four co-creation sessions (as described in D2.4) with users similar to the personas examined at the user 

requirements phase and also with hackAIR internal partners during a consortium meeting. Based on the outcome of 

those meetings/discussions, the team developed the final user interface and built mockups for all the screens (Figure 

3 and Figure 4).  

  

Figure 2 - A very early design Figure 3 - The final approach  

 

¢ƘŜ ǘŜŀƳ ŦƻƭƭƻǿŜŘ ǘƘŜ άƳƻōƛƭŜ ŦƛǊǎǘέ6 ŘŜǎƛƎƴ ŀǇǇǊƻŀŎƘΣ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜΥ άdesign first for smaller 

screens first, then add more features and content for bigger and bigger screensέ. That allowed the team to focus to 

                                                           
5 User Interface / User Experience - https://en.wikipedia.org/wiki/User_experience 
6 https://www.lukew.com/resources/mobile_first.asp 

https://en.wikipedia.org/wiki/User_experience
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meet the ƳƻōƛƭŜ ǳǎŜǊΩǎ requirements on the most basic level because of the constraints of both performance and 

the landscape of the mobile platform, solving serious issues about content and features provided in each screen. 

   

Figure 4 - Screenshots for the web and mobile app 

2.3 Integrations 

Following up on the D5.1 (Architecture and integration framework definition specification), the team established an 

integration plan to connect the hackAIR subsystems and to download and process the data needed for the air-quality 

models. Once the implementation phase started, discussions among the involved partners sparked the need to 

specify additional details that were important when trying to integrate the components.  

Our initial plan involved different approaches (push or pull) for the different services. This sometimes resulted in a 

cascade of errors when one failed and, therefore, we decided to introduce an orchestrator service which is a service 

responsible for managing the communication between the other services/components and monitoring the proper 

operation of all the components. The service orchestrator was developed using the JavaScript language on top of 

express.js, a web application framework designed for very high speed i/o interaction between data, logic and 

presentation layers. An indicative orchestrator workflow can be seen at the figure below. 

 

Figure 5 - Example of a flow where the orchestrator involves the execution of several components 
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2.4 Testing 

During the development of the individual components, the team developed the essential mechanisms to test and 

valƛŘŀǘŜ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ behaviour compared to the original plan as it was described in D5.1 and reassure that the 

platform will function securely and reliably.  

The testing procedure helped the team track and resolve issues both in code but also in the logic of the events in the 

platform. Several scenarios were written in paper and some of them were also automated using tools like Selenium7 

(for the web app) and Appium8 (mobile app testing) so the tests can be executed right before a version gets released. 

Other scenarios were analyzed in steps and were given to pilot users to execute and track any issues or 

inconsistencies.  

The complete list of the scenarios and the steps those include can be found in Appendix II - hackAIR Testing 

Scenarios. A brief list of those scenarios is presented in the list below: 

¶ Login Web 

¶ Registration Web 

¶ City Choice Web 

¶ Add Profile Information Web 

¶ Share AQ on Facebook Web 

¶ Add New Sensor Web 

¶ Share AQ on Twitter Web 

¶ Missions Web 

¶ Fusion Map Web 

¶ Map Filters Web 

¶ Map Pop-Ups Web 

¶ Registration Mobile 

¶ Login Mobile 

¶ City Choice Mobile 

¶ Add New Sensor Mobile 

¶ Add Profile Information Mobile 

¶ Fusion Map Mobile 

¶ Map Filters Mobile 

¶ Map Pop-Ups Mobile 

¶ Missions Mobile 

¶ Share AQ on Facebook Mobile 

¶ Share AQ on Twitter Mobile 

 

2.5 Localization 

As described in D5.1, the mobile and web applications are being translated (with support from all consortium 

partners) from English into Norwegian and German.  This is an ongoing process, as with the addition of more 

features, more translations are needed. 

                                                           
7 http://www.seleniumhq.org/ 
8 http://appium.io/ 

http://www.seleniumhq.org/
http://appium.io/
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To facilitate the process, the team provided each translation group a CSV file with all the English terms in both apps. 

A script that automatically parses the translated CSV and converts them to a format the apps can consume was also 

built, keeping the overhead of the entire process to a minimum. 

 

2.6 Open source 

The hackAIR platform is an open source platform allowing developers to download, customize and extend the 

application. The main project repository is on GitLab, an internal to the consortium  

Hub9 at the following address: 

https://github.com/hackAIR-project 

One of the foreseen purposes of using hackAIR is the adoption by communities, where they can install the code on 

their private servers and parametrize it to serve as their own community portal.  

An introductory page will be built to GitHub pages for presenting the project to developers. 

  

                                                           
9 https://github.com/ 

https://github.com/hackair-project
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3 hackAIR Platform Architecture 
The hackAIR platform architecture plan described in D5.1 was followed, with some additions and changes, some of 

which are presented below. A diagram of the final architecture followed can be seen in Figure 6. 

 

Figure 6 - hackAIR integrated platform 

¶ Database change 

hackAIR needs a relational database to store any ŎƛǘƛȊŜƴǎΩ data, sensor information, AQ data coming 

from fusion etc. Initially we were planning for MySQL but finally switch to PostgreSQL which has a better 

support for the fusion spatial data.  

 

¶ Mapserver 

Instead of using an online service like google maps as a spatial visualization component for hackAIR, we 

decided to use mapserver10 which helps in performance and will allow us to create geographic image 

maps with custom thematic layers. As an alternative, the team also evaluated Mapnik (an open source 

toolkit for rendering maps) which proved also able to handle the required work without overloading the 

server. It is a technology that will also be examined if mapserver cannot perform with the hackAIR load. 

 

¶ Application Programming Interface (API) 

The hackAIR API platform provides a RESTful API, through which the front-end application (web and 

mobile phones) or other application can perform read, create, update and delete operations on the 

                                                           
10 http://mapserver.org/ 
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ǇƭŀǘŦƻǊƳΩǎ Řŀǘŀ ǳǎƛƴƎ I¢¢t ǊŜǉǳŜǎǘǎΦ ¢ƘŜ !tL ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǳǎƛƴƎ ǘƘŜ tIt [ŀǊŀǾŜƭ ŦǊŀƳŜǿƻǊƪ ŀƴŘ ǿŀǎ 

described in D5.1 and its documentation can be obtained from http:// hackAIR.draxis.gr:8000/docs 

The hackAIR API extended the Envi4All API, which is an existing commercial air pollution data provider 

built by DRAXIS. Envi4All11 similarly to hackAIR, uses sensors, ŎƛǘƛȊŜƴǎΩ feelings and models to cover for air 

pollution in the past, the current moment and the future. As most of the functionality covered by 

Envi4All was also a requirement for hackAIR, the team chose to be based on the Envi4All API in order for 

the two applications to be able to share a common structure and data pool.  

For the creation of the technical documentation (Figure 7) for the hackAIR API the WP team used 

Swagger12, a widely-known framework for describing an API using a common language, allowing the 

!tLΩǎ ŎƻƴǎǳƳŜǊǎ ǘƻ ŘƛǎŎƻǾŜǊ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŎŀǇŀōƛƭƛǘƛŜs of the service without accessing the source 

code, documentation, or through network traffic inspection.  

 

Figure 7 - hackAIR REST API documentation 

 

¶ Problem Description module 

In our initial architecture, we described a module that would accept the user query and translate it into 

PDL (Problem Description Language) which was the format needed by the Recommendations & Decision 

Support engine to query the Knowledge base. During the development phase, it was decided to merge 

the two components together and now the Recommendations module translates the user query to PDF 

which then is fed to the knowledge base. 

 

¶ Integration with PSoC sensors  

The technical team faced some difficulties reading measurements in latest android versions due to an 

old library that could only run on android 4.4. We had to write the library from scratch using an open 

source cordova library13 which allowed reading measurements both on Android and iOS. 

                                                           
11 http://www.envi4all.com/ 
12 http://swagger.io/ 
13 https://github.com/randdusing/cordova-plugin-bluetoothle 

http://hackair.draxis.gr:8000/docs
http://www.envi4all.com/
http://swagger.io/
https://github.com/randdusing/cordova-plugin-bluetoothle
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¶ Integration with arduino sensors 

There were difficulties reading measurements from the second batch of Arduino sensors that were 

distributed internally to partners. The problem was caused by an Arduino firmware that was not sending 

the sensor's authorization token to the REST API, which was planned to be used to identify the sensor 

sending measurements. This caused an initial low number of measurements from Arduinos in our 

dataset but was later fixed after a firmware upgrade to these devices. 

 

¶ Scaling up in the UI 

When data started coming at larger chunks we realised that the number of measurements increased 

over time, causing the map to become cluttered and unresponsive. Therefore, we decided to limit the 

measurements presented to the most recent ones and also provide hourly averages where possible. 

Citizens can now choose from most recent data (defaults), all measurements or hourly averages. 

 

¶ Gamification 

hƴŜ ƻŦ ƘŀŎƪ!LwΩǎ ƻƴōƻŀǊŘƛƴƎ14 and retention strategies relies on gamification. An expert (Mr. Oliver 

Simko from Luducrafts - www.luducrafts.com) was brought on board to give his insight on how to build a 

successful gamification case, while another gamification expert Mr. Stavros Lounis, who is member of 

the hackAIR External Expert Advisory Board was further consulted. Our gamification strategy involves a 

combination of missions that, when completed, results in citizens gaining badges. In addition, the use of 

narratives helps citizens understand the hackAIR concept and levels provide a sense of progression.  

Details of the followed strategy can be seen in Appendix I - Gamification strategy. 

 

¶ Integration and communication plan 

The technologies chosen for building the different modules responsible for the integration and 

visualization of the hackAIR platform to citizens are presented in the table below:  

Table 1 - Technologies used for the integration 

Modules Technology used 

Rest API PHP using Laravel API + Envi4All API 

Database storage Postgress/PostGIS, MongoDB, OWL 

File Storage A common file storage based on Linux 

GIS server MapServer 

Web App AngularJS, Leaflet 

Mobile App Ionic to build natively for Android, iOS 

                                                           
14 Onboarding is the process of initially explaining a new product to first-ǘƛƳŜ ǳǎŜǊǎΣ ŀƴŘ άǎƘƻǿƛƴƎ ǘƘŜƳ ǘƘŜ ǊƻǇŜǎέ ǿƘŜƴ ƛǘ 
comes ǘƻ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅΦ όSource) 

http://www.elasticode.com/what-is-onboarding.php
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4 App functionality 
This section presents some of the basic functionality of the 1st version of the hackAIR platform that will be used by 

the pilot users to evaluate and test the main platform functionalities.  

After registering, the users land on the dashboard where they can choose a city and see the Air Quality Index (AQI) of 

that city. By enabling or disabling filters on the right panel (Figure 8), they can see sensors of their own or from other 

users and sky pictures taken that contribute to the overall calculation of the AQI and the historical diagrams. On the 

left panel, users can see personalized recommendations regarding their outdoor activities (working/ eating/ doing 

sports/ playing outdoors) that depend on their selected profile and the current air quality. On the same page, users 

can see diagrams of the historical air quality levels (for the previous week, month or year) in order to understand 

how the air pollution evolved over time in the city of their interest (Figure 9). 

 

Figure 8 ς Web app dashboard screen 

 

Figure 9 ς Historical air quality diagrams on the web app 

 

In general, the same concepts and functionality apply to the mobile platform as well. After registration, the user is 

redirected into the mobile dashboard page where he/she is able to choose a city and see the current air quality 

levels. A map was not used on the mobile dashboard in order for the information to be clear and direct. Users can 

however access a map with the thematic map of the Air Quality Index (AQI) at a separate screen. 
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Figure 10 - Mobile dashboard  Figure 11 - Mobile AQI thematic map 

 

In the map screen, on both the web and mobile versions, a user can switch on the fusion map filter which will create 

a color overlay over the map according to the AQI values of the area (for example in the previous and following 

ǎŎǊŜŜƴǎ ǘƘŜ ŎƻƭƻǊ ƛǎ ōƭǳŜ ǿƘƛŎƘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ŀƴ ά9ȄŎŜƭƭŜƴǘέ !vLύΦ 

 

Figure 12 - Web map screen with the AQI painted as a thematic map 

 

For a more engaging experience to the user hackAIR incorporates gamification elements which are mainly accessible 

on mobile version of the platform (some scenarios also cover the web) and include missions, acquiring badges when 

completing missions (such as completing your profile) etc. By clicking on a mission, the user can get access to the 

gamification part of the platform. Available missions are shown to the user to engage him/her to be more active on 


















































