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1.	Summary	
	

1.1	Introduction	

	
Artificial light at night (ALAN) is associated with a sense of security, wealth and modernity. Hence, 
artificial light has become an irreplaceable aid for human activities after the onset of darkness. As a 
consequence, the illumination of the nightscape has increased in its intensity, time and space. There is a 
growing community concerned about this increasing illumination of natural nightscapes, because of 
escalating negative effects on biodiversity, nightlife habitats, visibility of stars and astronomical 
phenomena as well as on human wellbeing. Measures to reduce the negative impacts of outdoor 
lighting are easy of obtain, but need the awareness and activism of the community. Raising awareness 
of the impacts and providing simple measures to reduce them, will not only benefit nature and the 
general public, but also help to save energy and thus tax payer’s money.  
 

	
Figure 1: Light Pollution effects (Credit: Reiner Stock) 

 
STARS4ALL is a CAPS (Collective Awareness Platforms for Sustainability and Social Innovation) 
project, whose ambition is to involve as many community actors as possible in the fight against light 
pollution.  
 
The project has deployed an online platform (http://www.stars4all.eu) to provide citizens the tools and 
support required to incubate and create local or global working groups (which are called Light 
Pollution Initiatives - LPIs), with different domain-specific purposes (e.g. preserving clean skies for 
Astronomy, reducing Energy consumption, ensuring Biodiversity, improving Human Health).  
 
STARS4ALL has already incubated 24 Light Pollution initiatives (LPIs) and will aim at having 
incubated at least 30 LPIs throughout the duration of the project. Activities from these LPIs are 
spanning different languages and locations worldwide, not only in Europe. Initiatives are the central 
point where users (citizens and scientists) can collaborate and share knowledge and give freedom to 
their imagination. Initiatives are the ways to participate in the project (see Fig. 2). 
 
 
One of the biggest concerns around initiatives is their sustainability. For this purpose, the 
STARS4ALL foundation has been created to manage the financial requirements of the project after its 
end. Furthermore, two funding mechanisms are being deployed: a crowdfunding tool and a 
marketplace. All this economical structure will allow the continuation of the project and their 
initiatives after the European funding period. 
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Figure 2: LPI Ecosystem 

1.2	Results	of	the	first	30	months 
 
 
In the first 18 months (see D1.4 First Intermediate Project Report), our effort was focused in the 
deployment of the STARS4ALL tools. The efforts in this second period has been centered in: i) 
creating networking among the LPIs (Light Pollution Initiatives), ii) increasing the number of 
dissemination and outreach activities, and iii) improving the tools following the recommendations 
given by the reviewers and new collaborators. 
 
In this month, the STARS4ALL foundation has been approved by the Spanish protectorate and 
registered in the Spanish Foundations Register so it can operate officially. Founders have done an extra 
money contribution of 7000 euros reaching a capital of 15k euros. During this period, monthly 
meetings was held by the patronate to define and approved some internal procedures to start the 
activities of the foundation. These first are focused in the manufacturing and selling of photometers, 
and in the terms of use of our financial services: the marketplace and the crowdfunding platform. 
 
Regarding the marketplace, after the approval of the protectorate, the activities to sell our products can 
start after sign the contract between the foundation and the Print On Demand (POD) site chosen1. In 
addition, it has been decided to sell our photometers in a different marketplace because the POD 
doesn´t provide these services. Furthermore, an initial term of service document has been created with 
the intention to be signed by the LPIs. This legal document determines the responsibilities of each part. 
 
Regarding the crowdfunding tool, the usability of the platform has been improved to facilitate the 
process of creating crowdfunding campaigns. A crowdfunding campaign2 has been launched this 
month to test the whole process. In the next months, an event will be organized with citizens and 
organizations interested in using our crowdfunding platform. It will bring us the opportunity of 
includes new initiatives in our project. 
 
The photometer network continues growing. More than 120 TESS photometers have been built and 
calibrated. 
 

																																																								
1 http://www.spreadshirt.com 
2 http://citiesatnight.help 
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Figure 3: Distribution of TESS photometers 

 
The data generated by this network is published in open repositories with open license such as Zenodo3 
and our data portal4. Digital Object Identifiers(DOI) have been generated for these datasets in order to 
be cited in scientific publications. Besides monthly datasets, upon request of our collaborators, 
measurements are published in other formats such as diary datasets5. All related information about 
photometers are organized in a new website6. 
A new version of photometers’ dashboards have been developed based on Grafana7. This system easily 
allows the creation and deploying of interactive and efficient graphs. Plus, allow integrating an alert 
and notification system to monitoring the network. Dashboards can be easily shared with other users or 
embedded in websites. See an example on the TESS website8. 
 

	
Figure 4: Dashboards in Grafana 

 
In addition to TESS photometers, STARS4ALL has been working incorporated new data capturing 
devices, focusing in the usage of mobile devices. We have been working side by side with one of our 
LPI, Dark Sky Meter (DSM), helping them in the process of calibration. Thank you to this 
collaboration, some bugs in the application have been fixed. An Android application is being 
developing due to DSM is only available on IOS devices. Plus, a web application is being developing 

																																																								
3 https://zenodo.org/communities/stars4all 
4 http://data.stars4all.eu 
5 http://tess-data.stars4all.eu 
6 http://tess.stars4all.eu 
7 https://grafana.com/ 
8 http://tess.stars4all.eu/grafana/ 
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to calculate the sky brightness using raw images uploaded by users. These images will be able to taken 
with other devices such as reflex cameras. 
 

	
Figure 5: Calibration Process 

 
 
Following the indications given during the last project’s review, a new section describing the tools 
have been incorporated to our website.  
 

	
Figure 6: Tools webpage in the website 

 
Datasets in our data portal have been reorganized to facilitate their use and access. New datasets from 
our LPIs have been integrated such as Cities At Night and NightKnights.  
 
A new game, Starsbeat9, has been developed and deployed. It is an awareness game based on a 
popular card game and its objective is to teach citizens the use of neon lights in shops. As in the case of 
NightKnights, a game enabler will be provided to implement it in different domains. 
 

																																																								
9 http://starsbeat.stars4all.eu 
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Figure 7: STARSBEAT screenshot 

 
As has been commented previously, the focus of our activities during this period has been centred in 
the dissemination activities. One of them was the organization in Milano of an LPI meeting open to 
citizens. In this meeting, LPIs members presented their work, which served to identify synergies among 
initiatives. Also this meeting strengthened the cohesion of the group. In order to increment the variety 
of initiatives of our project, STARS4ALL co-organize a meeting in Almeria backed by the Andalusian 
Regional Government (http://juntadeandalucia.es/medioambiente/defensaoscuridadnatural) with a good 
number of talks in areas of Medicine, Biodiversity, light industry, etc.  
 
In the area of policy making, some actions have been taken. STARS4ALL has made a request to the 
European Parliament for the registration of a European Petition, after with a consultation with legal 
experts to choose the best way to do it. Once be accepted, the process of signature collection will begin. 
At the same time, a similar initiative has been proposed in municipalities of the North of Madrid10. This 
could be a nice showcase for other parts of Europe. Aligned with these activities, we got the Spanish 
Federation of Municipalities and Provinces to back our proposal of including an open data set on public 
lighting so that all cities in Spain should start publishing it in their open data portals. 
  

																																																								
10 https://iluminacionresponsable.wordpress.com/ 
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2.	Work	progress		
 
In this section, we describe the work done by task and the progress towards the objectives defined for 
each work package 

2.1	WP1:	Coordination	and	Management	
 
Objectives 
 
 

Work Package Nº 1 Lead UPM 

Title Coordination and Management 

Start M1 End M36 

Progress towards objectives 

• Objective 1: Coordinate the project. The coordinator partner has organized periodically 
calls to supervise the project’s progress and coordinate deliverables. It also has created some 
email lists to facilitate the communication with the partners. 

• Objective 2: Maintain a fluid communication with the European Commission. UPM has 
maintained communication through the “official tool” deployed in the participation portal.  

• Objective 3: Organise public competitions among LPIs. Stars4all started with 13 LPIs to 
involve citizens in improving the quality of the nocturnal sky, broadcasting events of its 
beauty, detecting inefficient inside and disturbing outside lighting and the empowerment for a 
voice in the decision what kind of light brightens our night to what degree. 

• Objective 4: Create the STARS4ALL foundation from the early stages of the project. 
The goal is to create the S4A Foundation to support the legal and financial structures for the 
survival of the project. The purpose would be creating a legal entity with no limited term. 
Considering the different nature and jurisdiction of the partners, lawyers considered that a 
private law and non-profit entity would be more suitable. The foundations fits with the 
configuration of the platform as it is a vehicle to promote an activity; ruled by the will of the 
founders and it is open to the contributions and collaboration of others. The objectives are:  
i) deploying the Stars4All Collective Awareness Platform;  
ii) incubating of 30 LPIs with activities in different languages and locations worldwide; 

and  
iii) extending the legislation on sky protection by promoting a European Citizens’ 

Initiative 21. 

The financial model includes: contributions; participation of citizens in collective-actions; 
consulting fees; partnerships; a marketplace (selling photometers, merchandising goods, 
services such as visits to observatories). 

As described in detail in T1.4, Fundacion Stars4all in pending final approval by the 
corresponding protectorate under Spanish Law. 
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Tasks 
 
 

Task Nº 1.1 Lead UPM 

Task Title Project Coordination 

Start M1 End M36 

Description 

A website will be setup to facilitate administrative information sharing among partners and European 
Commission. Most of the day-to-day communication will be by email, archived mailing lists, and file 
sharing through online repositories of internal and external documentation and administrative and 
financial management. The project coordinator will be the main interface with the EC and will be 
responsible for management and progress reports, costs statements, and the final project report to the 
EC. 

Progress of work 

As in the previous period, deliverables have been uploaded to our figshare account. Plus, after the 
review process, new versions of deliverables have been submitted following the recommendations and 
comments of the reviewers and P.O. 
 
No changes in the process of writing deliverables have been introduced. 
 

Task Nº 1.2 Lead UPM 

Task Title Project administrative and financial management 

Start M1 End M36 

Description 

At the beginning of the project, the Project Executive Board will agree on a quality plan to ensure the 
final products are of the utmost quality, within the scheduled timelines and budget constraints. Tasks 
will include monitoring project progress, tracking deliverables and reporting back to the consortium. 
Also, this plan will include project standards and templates for documentation, programming, methods 
and tools, as well as for testing guidelines.  
The Project Steering Board will offer procedures to detect and solve potential conflicts. 
Communication between consortium members will be facilitated in meetings, telephone, email and 
web conferences so that they get to know each other intensively and appreciate differences.  
Consortium meetings will be celebrated every six months. During the kickoff meeting we will build the 
project framework, organise the project governance and initiate risk analysis. An annual report will be 
produced 
as a deliverable with the main topics relevant for project management. 

Progress of work 
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During this period, two physical meetings have been organized: 
• A meeting in Milano11 where all Ligth Polution Initiatives were invited to present their work 

and to detect synergies. 
• On the occasion of the International Meeting for the Defense of the Natural Darkness of the 

Night, where STARS4ALL was co-organizer, a previous project’s meeting was organized in 
the same place. 

As always, a conference call (1 hour max) each month has been organized to monitor the execution of 
the project and to detect potential problems.  
 
Regarding project management, we are preparing a new amendment to transfer PMs among partners 

Related deliverables: 

• D1.6: Second Intermediate Project Report (M30) 
 

 
 

Task Nº 1.3 Lead ESCP_EUROPE 

Task Title Launch the public competitions among LPIs 

Start M10 End M30 

Description 

To address objective O1.3, four different competitions will be setup to increase the number of LPIs. A 
wide range of associations will be invited to submit a proposal. Those who win will benefit from 
STARS4ALL financial, organizational, and technical support. Proposals will be open to the 
community, and their votes and comments will be taken into account for the final decision, which will 
be taken by the Evaluation Team. The team will review the submitted proposals and will advise the 
Project Management Team on deciding acceptance. 

Progress of work 

Legal bases are ready to launch the third competition that will take place in September in order to 
provide those consolidated LPIs with the necessary training to launch their own crowdfunding 
campaigns correctly and with the best guarantees of success.  

 
 
 

Task Nº 1.4 Lead ESCP_EUROPE 

Task Title Establish and agree the legal terms to create the STARS4ALL foundation, and create it 

Start M1 End M6 

Description 

																																																								
11 https://www.flickr.com/photos/stars4all/albums/72157690504661055 
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The aim of this task is to establish and foster the STARS4ALL foundation. The foundation will act as a 
community forum encompassing various activities like research collaborations, education courses, 
contests, etc. 
It will provide the basis for wider community engagement for social, economic, and human 
development across multiple geographical domains. The governance structure will allow community 
members to participate in setting the foundation's agenda. Additionally, the structure will provide 
transparent processes to form potential partnership with other citizen-science projects that overlap 
fruitfully. 

Progress of work 

On April 9th the Ministry issued a positive report and the Fundacion Stars4all is finally registered. The 
registration date is June 19th, 2018. The information about the registration can be found in the webpage 
of the Spanish Ministry: 
 
http://fundosbuscador.mjusticia.gob.es/fundosbuscador/DetalleFundacion.action?idFundacion=17898&
index=1&lang=es_es 

 

	

2.2	WP2:	Outreach	and	dissemination	
 
Objectives 
 
 

Work Package Nº 2 Lead FVB-IGB 

Title Outreach and Dissemination 

Start M1 End M36 

Progress towards objectives 

• Objective 1: To engage newcomers, presentations at various conferences and workshops were 
held. At symposia for citizen science, for air pollution, lighting industry and at gaming 
conventions the interest for science and collaborative software technologies were raised and 
networking increased (see dissemination activities). Publications in specific trade journals and 
reference books were provided. 

• Objective 2: To disseminate how light pollution affects the environment and to raise 
awareness of the economic costs and environmental impacts of skyglow and light pollution 
the statements elaborated of the ECAT partner LoNNe were processed to flyers, which are 
comprehensible in layout and text. 

• Objective 3: The project dissemination website was launched as a primary access point for 
the STARS4ALL partners and users. News and information are accessible in English and will 
be available in multiple languages. 

• Objective 4: The press and media communication office presents press releases in multiple 
languages. News and initiatives are provided, which are used by the project partners in 
individual social media, like facebook and twitter. 

• Objective 5: For the creation of a European legal recommendation and a quality label the 
elaborated information of the ECAT partner LoNNe was consulted. By the end of the first 
year of STARS4ALL, guidelines for good practice will be available in the format of flyers, to 
be disseminated to citizens and other stakeholders, like nature park managers. The guidelines 
will serve as a basis for advanced regulations and guidelines at, in particular, the European 
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level and the development of sustainable lighting concepts. The development of quality labels 
to maximize the social and economic benefits of artificial light at night was discussed with 
stakeholders from the industry as a new potential tool for competitive differentiation in the 
quality of lighting products. 

• Objective 6: To implement a sustainability plan to explore and establish sustainability 
goals  social media responses and activities in LPIs and CAs will be analysed in the upcoming 
project period. 

 
 
 
 
Tasks 
	
Task Nº 2.1 Lead FBV-IGB 

Task Title Multi-language Web site setup and content management 

Start M1 End M36 

Description 

The STARS4ALL website launched as the centre point for community within the platform, to start 
organizing the communities,  to be able to create LPIs, to launching activities and offer goods at a 
marketplace and to promote events. 

Progress of work 

The STARS4ALL website is available on the link www.stars4all.eu. It provides posts and links to all 
project partners, the CAPPSI network, the LPIs and to the management tools of the STARS4ALL 
platform. The main page informs on recent news and upcoming events and reports about the activities. 
The STARS4ALL website provides 5 subpages:  

• Information about the issue of light pollution 
• A connecting page for all LPIs 
• A blog page with reports on news and events 
• A connecting page to all management tools 
• An extra page for crowdfunding 

After setting up the structure of the website it is now designed to be attractive for citizens and other 
stakeholders. Images and descriptions of the LPIs and CA will be provided in multiple languages by 
all project partners by the end of the funding period. 
 
Related Deliverables: 

• D2.1 Project Website (Resubmitted -> M27) 
 

	
	
Task Nº 2.2 Lead SOTON 

Task Title (I18N) Content translation to all the languages of the consortium 

Start M1 End M36 

Description 
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All content of the website, social networks and dissemination events will be translated to all languages 
of the consortium (English, French, German, Italian and Spanish). This task will coordinate all 
translations and will assure the quality of the content. 
Each partner will be in charge of the translation in its own language. 

Progress of work 

We have produced mechanisms to manage the translation of the website content, which was originally 
produced in English as the main language for the website. The homepage and main page about light 
pollution has been translated, using volunteers connected to the project, into Spanish, German and 
Italian. The page about the Light Pollution Initiatives has also been translated into German, with other 
languages to follow.  
 
By making use of the community interested in light pollution issues, we have been able to leverage 
help in obtaining these translations, and will continue to do so to ensure that all content is available 
multilingually. We are in the process of setting up an ambassadorial program through which we can 
recognise the valued contributions of community members in assisting with this task. For those 
ambassadors, the texts of the website pages is available in a shared online spreadsheet, through which 
they are able to provide the correct translations for each section of English text.   
 

	

	
Task Nº 2.3 Lead ESCP-EUROPE 

Task Title Create a corporate image to be used for the Web site, user interfaces, games and 
dissemination 

Start M1 End M36 

Description 

CAPS depend greatly on visibility, dissemination, and openness. A visual and graphical image that can 
be consistently used throughout the project can create a sense of community and belonging for 
participating citizen-scientists, as well as beckon newcomers to join and contribute. The objective, thus, 
is to create a known brand that will represent the project's ambition of democratising scientific work by 
linking research institutions and policy makers with their citizens. 

Progress of work 

The task is finished. The Foundation will make use of the Manual in accordance with the new 
activities it develops and the updates it deems appropriate.  
 
 
	
Task Nº 2.4 Lead IAC 

Task Title Establish the STARS4ALL press office and generate press releases  

Start M1 End M36 

Description 
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This task has the aim of managing a press office that coordinates the production of press releases and 
multimedia material to advertise relevant events and milestones of the project. The baseline is to 
produce a press release for each astronomical event and in occasion of the launch of competitions and 
games as well as for any event relevant to the public. Typically these press releases will be 
complemented by a short 1-minute video. The press releases, written in an easy language, will be not 
longer than one page, will report at least two images relevant for the event/experiment/news and at 
least one pictures of the reference scientist or experiment responsible. Relevant additional information 
will also be included (e.g. links to external source of multimedia material, like image gallery, 
promotional video, video tutorial, etc.). 

Progress of work 

During this period, a new press release related with the Cities At Night Crowdfunding Campaign has 
been published. 
 
PR11 - Cities at Night crowdfunding campaign12 
 
The project presentation video has been edited. Two versions are produced. A large one (around 5 
minutes, https://youtu.be/tcHITXKgEis) for normal talks and a short trailer (around 3 minutes 
https://youtu.be/1Bdyej_VGQ4) for promos and BAEs. 
 
Both videos have beed updated to STARS4ALL youtube channel in the presentation video list. 
https://www.youtube.com/playlist?list=PL3pZgIqoaZLJ2lin5PDn2G9V8kceOOMZu 
 
Related deliverables: 

• D2.3 Project presentation video and press release (resubmitted -> M27) 

	

Task Nº 2.5 Lead IAC 

Task Title Large-scale dissemination and outreach: including the broadcasting of Astronomical 
Events 

Start M1 End M34 

Description 

The events broadcasted during the lifetime of the project will be multidisciplinary. Within the 
astronomical expeditions we will always address at least an additional, secondary scientific 
target.  Live webcasting of all events are foreseen. This task will also address the broader context for 
dissemination of the project’s results: scientific meetings reports, project’s publications advertising, 
public lectures, educational fora and the interaction with the media. Participation of associations to the 
project will guarantee suitable environment to advertise the project achievements and build up the 
community. The STARS4ALL partners usually participate in or organize national or local 
dissemination activities. We will use these national events for making STARS4ALL known, especially 
among scholars and the general public. 

Progress of work 

Dissemination activities -including BAEs- are described in section 4. 
 
Two actions have been performed during this period: 

1. The videos have been accompanied by their textual descriptions on the title. Website URL has 

																																																								
12 http://stars4all.eu/cities/ 
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been included in all the videos. 
2. Videos with errors have beed edited improving audio and scenes.	

	
Related deliverables: 

• D2.4 Definition of Outreach, Dissemination and Training Strategies (resubmitted -> M27) 

	

Task Nº 2.6 Lead ESCP-EUROPE 

Task Title Analyse and propose business sustainability models for STARS4ALL and its LPIs, and 
propose a business plan for them 

Start M1 End M36 

Description 

We will analyse sustainability models along two principal, interrelated lines: sustainability of 
community participation and financial viability. Community participation is essential to the project's 
viability and the models will explore the ways to promote contributions and invite citizens to engage in 
collective actions through, for example, a meritocratic badge system in place in projects like 
Wikipedia.  
 
Financial viability will depend to some large degree but not only on the attraction and retention of 
citizen scientists, and the foundation's finances must reflect that fact. The financial plan will study 
revenue processes and examine sources of income (e.g. the sell of photometers, consulting fees to 
partners interested in open access citizen science, etc.), while proposing objectives to support citizen 
scientists and their initiatives (e.g. assistance to conference or monetary rewards for competitions).  
 
The output of this task will be a holistic plan that integrates objectives of community sustainability and 
financial viability. In addition, we will derive measures to monitor and assess the health of the 
community useful for objective 3.2. 

Progress of work 

To start with the business plan, we have designed a Case Study of Stars4All in order to put a class that 
would guide a group of international executive students of an online Master in International Business 
(EMIB) through the questions, problems and challenges that the Foundation Stars4All is tackling.  
 
This has been an opportunity to create awareness within our close community and make the students 
understand and take into account the goals of this emerging and interesting field which is DSI. Along 
the class, they were asked to consider the possible socio-economic scenarios stemmed from the 
evolution of the Internet, evaluating the implications for businesses and society in economic and ethical 
terms.  
 
Finally we will spend some time bringing all together a final plan, looking at the goals and 
organizational forms that support the Foundation. We think we have put together for them a very new 
set of ideas that they can take from CAPs and DSI projects and perhaps plug these experiences right 
into their work. 
 
	

Task Nº 2.7 Lead IAC 



STARS4ALL  H2020-688135	

D1.6: Second Intermediate Project Report   18 	

Task Title Development of legal recommendations for Europe and European Citizen 
Initiative 

Start M1 End M6 

Description 

The objective of this task is to promote an European Citizens’ Initiative [1] for preserving the 
darkness of European skies. This LPI will collect at least one million signatures from citizens of at least 
one quarter of the EU member states. The aim is to extend the spanish legislation on sky protection that 
is currently applicable to the Canary Islands (“Sky Law” Spanish Law 31/1998, [2]) to the European 
Union. 

 
[1] European Citizen Initiative http://www.citizens-initiative.eu/ 
[2] OTPC - Technical Bureau for the Quality of the Sky of the IAC (Instituto Astrofísico de Canarias) 
http://www.iac.es/servicios.php?op1=28 

Progress of work 

Final document is available at,  
https://docs.google.com/document/d/1lRkj9qadG4a3V4m8Bq-AqJtXfqpE7-
6b2zBxWIKQ1os/edit?usp=sharing  
 
Light Pollution Initiatives in SPAIN 
 
Extremadura 
Collaboration with the Presidency of the Junta de Extremadura in the crosscutting project "Estrategia 
de la noche". Its main initiatives are: 
 
I1) Regional law for the protection of dark skies in Extremadura 
https://www.boe.es/buscar/pdf/2015/BOE-A-2015-5490-consolidado.pdf   
 
I2) Proposed Ordinance for municipalities of Extremadura 
https://docs.google.com/document/d/1-
MGAksBlW7qGPbQOfNezwIX2_CB7rjDVgnIIvEpGg7I/edit?usp=sharing   
 
I3) Installation of 30 "Viewpoints of the Stars". In each viewpoint one TESS-W STARS4ALL 
photometer will be installed. Municipalities / institutions / hotels candidates to STARS4ALL quality 
seal 
https://extremadurabuenasnoches.com/miradores-celestes/   
 
I4) Course "Guide for urban and / or natural environments natural for observing the starry sky" 
https://www.extremadura.com/noticias/2017/12/27/el-sexpe-organiza-dos-cursos-de-guia-of-group-by-
environment-urban-o-natural-for-the-sky    
 
Canary Islands 
I5) Proposed Ordinance 
https://docs.google.com/document/d/11VBwzfe9kOK4PsgYh2It8zk7CoAzPd13Gv5yjNojyko/edit?usp
=sharing   
Municipalities of Güímar, La Orotava, Fasnia (Observatorio del Teide). Around 30 TESS-W 
photometers will be installed. 
 
I6) Course "Guide for urban and / or natural environments natural for observing the starry sky" 
http://www3.gobiernodecanarias.org/empleo/portal/web/sce/ 
News/contenidos_noticias_f_programacion_fped_2018    
 
I7) Agreement with the Teide cable car (Teleférico del Teide) to spread the message of STARS4ALL. 
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TT receives around 1 million visitors a year. 
 
 In consultation with the University of Münster, faculty of law, we learned that European law for the 
protection of the environment from light pollution is sufficient but mostly not practised right. Therefore 
the plan to initiate an European Citizens Initiative was discarded, but an European Petition was 
initiated for the implementation of stronger regulations in Europe. The Petition is less bureaucratic and 
will be used for stronger implementation for national and European regulation on the protection of the 
environment from non-intended light emission. 
 
Status of the petition is pending the decision of the European Parliament. 
https://drive.google.com/open?id=1WqofTQJ_6Zw2LRs2TWIyNcV1tsNhLgCr 

	
Task Nº 2.8 Lead FVB-IGB 

Task Title Development a quality seal QS recognizing the sky protection compliance of a 
company, NGO, village or any kind of institution 

Start M1 End M6 

Description 

The STARS4ALL European Quality Seal (QS) for recognizing institutions for their concerns to 
protect the night sky and natural nightscapes will be granted by citizens. Public institutions, NGOs or 
villages will be able to wear the QS for free. However private companies will have to 
pay to STARS4ALL foundation. The QS will be granted for a limited time, then the QS should be 
granted again. 

Progress of work 

The task to create a STARS4ALL European Quality Seal (QS) has been critically discussed and was 
changed to a Quality Label rather than a seal, in order to avoid legal difficulties with lobbies, like for 
example for lighting products. Guidelines for outdoor lighting to reduce the negative consequences of 
light pollution are available from the ECAT partner LoNNe on good practice for outdoor lighting and 
nature protected areas. The statements summarize the interdisciplinary scientific results of the COST 
Action participants and can be used as a basis for quality labels. The idea of a quality label has been 
promoted at conferences for stakeholders from the industry and for citizen scientists (see 
dissemination activities).  
To develop a LPI, which enables citizens to grant the label, a larger community is necessary and 
specific criteria will be need to be developed. Collaboration with the IDA (International Dark Sky 
Association) is initiated to adopt certification procedures for dark sky parks. In a next step the benefits 
of a label for the lighting industry will be discussed with stakeholders. The criteria for sustainable 
quality lighting will then be disseminated to the citizen scientist community engaged in STARS4ALL 
to discuss the criteria to gain the label. The process of the label will take more time than scheduled, 
we propose to extend the end date to M36. 
The STARS4ALL idea and criteria for the lable are discussed in a working document: 
https://docs.google.com/document/d/1V5mWsIKSyIGfwpXnqsLFaQB5XTcaxLw6k7RMUB-
ZaUM/edit?usp=sharing 
 
Because the Dark Sky Places Conferences was dominated by national English participants and themes 
we decided to use other organisations to discuss the label. At the meeting for hobby astronomers in 
Westhavelland (https://www.sternenpark-westhavelland.de/veranstaltungen-1/teleskoptreffen-what/) 
and at the LPI-workshop in Milan (http://stars4all.eu/lpi-gathering-milan/) citizens were asked to rank 
criteria for the label within a survey. At the meeting for German starpark meeting  11-12th of March 
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2018 the label was further discussed with starpark leaders.  
The community is very interested in these tools and recommended to focus on the illumination 
management of the private sector, because lack of awareness of users often leads to misuse of outdoor 
light application. An awarding system could help to work within the communities for better and more 
sustainable lighting. The label is as well needed for the funding agencies of the public sector to 
promote not only moder technology for energy saving but also for the quality of light. At the time the 
funding agencies only count points for energy efficiency, therefore LED-installations with high 
emission of blue light are rated as more sustainable, than installations with low blue light emission, 
e.g. pc amber LED. The label will focus on the actual energy saving potential of the LED technology 
in rewarding the reduction of blue light emission either by applying low CCT (correlated colour 
temperature), which is less harmful to insects and the circadian system of higher vertebrates, or by 
reducing the intensity according to the energy efficiency. The rewarding system of the label will be 
presented to the funding agencies until the end of the funding period. 

	
	

Task Nº 2.9 Lead Cefriel 

Task Title Developing a mobile phone application for alerting citizen of broadcasting events and 
other dissemination activities near their location 

Start M1 End M36 

Description 

Live broadcasting events timing produce confusion among viewers, due to the different time zones. 
With this applications for mobile phone users will know exactly at what time the broadcasting will 
occur. Furthermore this tool can also be used to alert citizens of other dissemination activities, e.g. 
congress, hackathon, workshop, talk, etc, close to the user’s location. 

Progress of work 

The development of this app was judged by the partners as no more important for the successful 
dissemination of information related to live broadcasting and light pollution in general; given that in 
the original plan there was no specific deliverable attached to this task, the partners agreed on deleting 
this activity to focus more on other tasks 

	

2.3	WP3:	Community	Awareness	&	Engagement	

	
Objectives 
 
 

Work Package Nº 3 Lead SOUTHAMPTON 

Title Community Awareness & Engagement 

Start M1 End M36 

Progress towards objectives 
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• Objectives 3.1, 3.2 & 3.3: Community Awareness Strategy and Activities 
o We devised an engagement strategy in D3.1, released at M6. As well as presenting a 

number of different channels that would be used to target the community around light 
pollution, it included a range of Key Performance Indicators that were set as targets for 
our work. As reported in M12, our strategy focused on the following channels: 

! Social media (Flickr, Twitter, etc.) and broadcasts as described in WP2, D2.1 
! Contests - For example we are organizing a Stars4All contest to analyse night 

photos from ISS is planned and will involve the citizens interested (also related 
to Citizen Science Initiatives). 

! LPI’s - Currently 13 LPI’s are running, each using a variety of communication 
channels 

! Citizen Science initiatives - Currently some Citizen Science initiatives such as 
“Cities at Night” and “Lost of the Night” are already successful in gathering data 
about light pollution of cities from ISS other sources are for example Zooniverse 
with astronomy related projects. 

! Games with a purpose - One example of a GWAP prototype is “Night Knights” 
a game to classify photographs of night cities. The game was developed in WP4 
(delivered with D4.4 in September 2016), launched as beta version in October 
2016 and tested with an initial set of test users to gather early feedbacks also on 
the attractivity to end users. The extension/finalization, the official launch of 
“Night Nights” as well as its advertisement with the help of NASA and ESA 
(already contacted) is being prepared for the first months of 2017. Other games 
to extend the reach of our citizen science initiatives are planned 

! Workshops and exhibitions - The Dagstuhl Seminar “Citizen science: design, 
engagement, societal impact”, organised by Stars4All was accepted for July 
2017. 

o We have continued to leverage these, with regular updates posted through the Stars4All 
Twitter account to over 600 followers as of 14 June 2017. We have tied this in with the 
promotion of our latest contest, where we are promoting to students within the EU.  

o To analyse the communities we have continued to develop dashboards for monitoring 
community health of citizen science projects, which will allow us to track the engagement 
levels with the different LPIs and identify when actions need to be taken to maintain or 
improve the levels of input from users.  

o For Objective 3.3, maintaining a fluid communication with users, we have used social 
media accounts to provide channels of communication through popular services 
(Facebook and Twitter, as well as YouTube), which are linked to from the Stars4All 
website. The website itself has been redeveloped and redesigned to provide a more 
engaging and useful central channel as the first port of call for any interested citizen. With 
our latest contest, we are directly promoting Stars4All to student communities across the 
EU by giving them a chance to win a trip to see a solar eclipse in the USA if they play 
one of two games (LPIs) run by the project.  

! We also continue to make use of both the English and Spanish language versions 
of our Twitter account, to leverage different communities interested in light 
pollution. 

• Objective 3.4: Assess, monitor and control quality of LPIs 
o We delivered D3.3 reporting on the work that we have been carrying out to monitor 

the quality of data produced in citizen science activities. We have been examining the 
role of machines and workflow design in complex human computation tasks, which 
we are using to develop ways of providing guidance to LPIs about how to design 
their projects around a workflow which will maximise both engagement, output and 
quality.  

o By developing and improving inference algorithms for complex workflows, we aim 
to use the error rates of workers to feed into the estimation of whether a given label 
or classification for an item is correct. We aim to be able to improve task efficiency 
while maintaining a high level of quality.  

o In D3.4 (M18) we present our community health dashboard for monitoring the level 
of engagement with various LPIs. We use metrics along two dimensions 
(contribution to science and public engagement) to measure the success of a project 



STARS4ALL  H2020-688135	

D1.6: Second Intermediate Project Report   22 	

over time and in doing so demonstrate whether the community is in good health at a 
particular moment.  

 
• Objective 3.5: Define and implement the marketing plan.  

 
The marketing plan aims to support Stars4All to position the project and target specific 
communities to grow and become sustainable. From the in-depth market analysis three major 
population archetypes were high-lighted: kernel, allied, non-allied. 
The two main actions developed for the kernel segment consist in explaining through the web 
page how scientists can become involved (see how professional astronomers analyses the 
data: http://www.stars4all.eu/index.php/tess/) and the word of mouth in the conference, 
workshop and exhibition attendance (see Dissemination Activity Report). 
The actions promoted for the allied and non-allied segments consist in online tools that 
incentive participation and constant refresh of the web content and active presence in social 
media showing that the project is alive and useful (see Deliverable 3.1).  

 

• Objective 3.6: Support products and services to sell and exchange. 
 

The marketplace document contains a report of the different products that have been analyzed 
to create two Stars4all Marketplaces. The merchandising goods and the photometers will be 
sold by the foundation as soon as the Foundation gets the Spanish Protectorate approval and 
will contribute to the sustainability of the project long term. 

 
 
 
Tasks 
 

Task Nº 3.1 Lead UPM 

Task Title Community Management coordination 

Start M1 End M36 

Description 

STARS4ALL will unfold a community management office who will deploy several mechanisms that 
will use, strategically, the most influential online social networks available, including Facebook, 
Twitter, and Pinterest as well as content sharing and distribution channels such as YouTube (for video 
material) and Flickr (for images). This task will be led by a community manager coordinator, and will 
be carried out by a team of autonomous local community managers that represents the different 
languages and cultures in the consortium. This diversity will be the key to reaching out and 
purposefully engaging with a wide range of audiences in different parts of the world.  

Progress of work 

Following the recommendations and comments given by the reviewers, we have taken the following 
actions, being reflected in D3.1: 
• We have removed the instagram account. 
• We have strengthed our dissemination activities, incrementing their presence in our social 

channels and website. A list of actions and a study of their impact can be found in section 4. 
• We have modified the section Monitor Progress and Evaluation to include the concepts defined 

and applied in D3.4 Models and methods for community health monitoring. 
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Related deliverables: 
• D3.1 Community Engagement Kit (Resubmission -> M27) 

 

 

Task Nº 3.2 Lead SOTON 

Task Title Quality assessment, monitoring and control 

Start M1 End M36 

Description 

In this task we are developing algorithms, methods and metrics to assess and ensure the quality of the 
human generated output produced by the users in Stars4All LPI’s , contests and citizen science 
initiatives. This task includes collection and analysis of the requirements based on user experience. The 
developed methods will be tested and integrated into the running citizen science initiatives and LPI’s 

Progress of work 

We are continuing to refine these methods and investigate ways to ensure that data quality in the LPIs 
can be maximised. We plan to hold a workshop with the LPI communities at which the findings of this 
work will be used to help them design better workflows and tasks to increase both engagement and 
quality in the individual projects. 
 

Task Nº 3.3 Lead SOTON 

Task Title Community health monitoring 

Start M1 End M36 

Description 

In this task we are developing methods and processes for monitoring interactions within citizen science 
project communities and LPI’s, in order to monitor engagement from the communities and ensure that 
these remain healthy to promote a successful project. 

Progress of work 

Our work in this task is focused on developing means by which an LPI manager can easily view the 
health of their project’s community, compare it to other projects, and decide when to intervene should 
new promotion or other actions be required in order to re-engage a community. 

• Dashboard refinement 
o We showcased an initial version of the dashboard at the LPI workshop in Milan in 

December 2017 through a presentation and live demonstration of the dashboard 
platform. Based on comments received from LPI managers, we have iterated upon 
our initial design to ensure greater ease-of-use and relevance for the light pollution 
domain. We are modifying the metrics used within the dashboard to communicate 
similar information in a more easily accessible and legible manner, with more 
sensitivity to changes over time. Furthermore, we are replacing those metrics which 
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are unsuitable given the nature of the LPIs - most notably, metrics concerning median 
user engagement, as these show little variation and thus are not indicative of 
community health.  

• Meta-participation and community health 
o In addition to the custom LPI platforms, Stars4All and many LPIs make use of social 

media platforms to communicate with and maintain a secondary community with 
interest in light pollution and scientific research - most notably Facebook and 
Twitter. We are expanding our model and the associated dashboard to consider the 
health, success and relevance of the LPI social media communities, both for the LPIs 
themselves and the project as a whole. We are drawing on recommendations, 
observations and case studies from the wider literature and will include both 
quantitative and linguistic indicators as well as network graphs. These will identify 
key players in the community and popular topics of discussion to maintain 
community health. 

 
Related deliverables 

• D3.6 Models and methods for community health monitoring (M30) 
 
 
 

Task Nº 3.4 Lead ESCP-Europe 

Task Title Create, deploy and maintain a STARS4ALL marketplace 

Start M1 End M36 

Description 

The marketplace will be the principal way to sustain the financial viability of the project. To minimise 
development costs, existing solutions will be used, which, additionally, will look and feel familiar to 
many citizen-scientists, allowing them to pay through familiar payment systems such as PayPal or 
Google Wallet. We are considering various options that could work in conjunction, including a 
personalised Amazon marketplace; the ability to create Kickstarter (kickstarter.com) or Indigogo 
(indigogo.com) campaigns to finance particular objectives (for example, a 'map your city lights' 
campaign); support individual citizen-scientists in their work through small donations (patreon.com); 
etc...	 

Progress of work 

The patronage options initially considered in order to support LPIs or citizen-scientist projects will be 
studied individually by the Scientific and Administrative Committees of the Foundation. Once approval 
has been received the project will be included in the manual of processes of the Foundation which is 
currently in process of writing. The first project supported is the Cities at Night Initiative which offers 
calibrated NASA images. 
 
The Foundation have been recently registered and shortly the non for profit objective will be filed by 
Maio Legal and the CIF will me made active. Once the foundation is registering as a “general interest”, 
economic activity of the Foundation may start and supporters will be able to benefit from important tax 
exemptions. 
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Task Nº 3.5 Lead ESCP-Europe 

Task Title Develop a dynamic marketing plan 

Start M1 End M36 

Description 

The marketing plan will aim to gather as wide an audience as possible to attract interest and enrol 
citizens from various backgrounds and geographical locations. The marketing actions will involve five 
dimensions: (1) traditional media such as press, TV, and public relations; (2) social media and online 
presence through a continuous use of sites such as Twitter and YouTube channels to inform and 
encourage participation; (3) citizen scientists documenting their own work using online ethnographic 
journals (www.openexplorer.com); (4) the organisation of competitions between citizen-scientists and 
LPIs (e.g. analyse and photograph the worst light pollution spots world-wide) with prizes such as visits 
to observatories that depend on reduction of this light pollution, will create interest and show the 
viability of the project to other citizens and scientific partners beyond fostering an active community 

Progress of work 

The business plan includes a review of the initial marketing plan resulting in a mixed marketing plan 
that includes both the initial proposals of a traditional marketing plan and the new more specific ones 
of a digital marketing plan, resulting in a mixed plan. The new marketing actions to be implemented 
will be agreed upon by the Foundation's Board of Trustees, as well as the budget and resources 
available to carry them out.  

	

2.4	WP4:	Citizen	Sensing	&	Gamification	

	
Objectives 
 
 

Work Package Nº 4 Lead CEFRIEL 

Title Citizen Sensing & Gamification 

Start M1 End M36 

Progress towards objectives 

• Objective 4.1. Implement Gamification. We started the investigation, design and 
implementation of the introduction of gamification to foster STARS4ALL LPIs. We realized a 
full cycle of design-implementation-evaluation of the first gaming application (named Night 
Knights) which we has been officially launched in June 2017 with an associated contest to 
join August 2017 total solar eclipse expedition. Within the STARS4ALL project, other 
“gamification” initiatives are being carried out with user contests, which are described in other 
WPs.  

• Objective 4.2. Build, deploy and maintain the sensors network. The low cost photometer 
(called TESS) has been designed, built, tested and distributed along Europe, North America 
and Africa among several collaborators. TESS-W (the first of a series) is a photometer 
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designed to monitor the night sky brightness from fixed stations using a WIFI module for 
communication. Other communications modules, as Bluetooth, were tested. TESS photometer 
is also portable and it is being used for measuring in the field, for instance from a moving 
vehicle.  The communication software and the software to create and maintain the database 
have been also developed. They are working as expected and we are currently receiving data 
from the first 16.  

• Objective 4.3. Allow the community to integrate more sensors (photometers) or datasets. 
We support citizens who possess data stream photometers to   integrate them into 
STARS4ALL.  Integration means that a photometer is allowed to feed raw data to our 
database. Furthermore, owners will be empowered to manage their photometers from 
STARS4ALL. We will provide a REST API which support sensor owners to consume both 
integration and management services. 
 
The number of monitor stations of the Spanish network of SQM photometers has also been 
increased. We have informed the amateur astronomers and people interested on fighting 
against light pollution about TESS. There is some expectation from these people and the 
scientific community who are waiting for the availability of the photometers to the general 
public. 
 

• Objective 4.4. Provide and implement data management plans for the data stored in 
STARS4ALL. Throughout the project new datasets will be stored in STARS4ALL with the 
aim of supporting all data activities (see WP5), which ultimately may alter datasets content by 
means of curation and generation of new data and metadata.  A data management plan is 
required not only to describe how the aforementioned issues will be approached, but also to 
explain how the stored data will be preserved, exploited and reused across science domains 
inside and outside STARS4ALL. We have designed a database to store the incoming data 
from the photometers. The software has been tested with the photometers that are already 
working. 

 
 
 
Tasks 
 
 

Task Nº 4.1 Lead CEFRIEL 

Task Title Gamification Design 

Start M1 End M36 

Description 

Designing the gamification stuff, creating mockups of these games ( graphical and interaction design) 
& designing  the  games  (software  design). Definition of an end-to-end methodology for the design, 
development and evaluation of gaming applications. The objective of the task is to produce guidelines 
and procedures for the successful realization of games for Citizen Actions. Detailed technical and 
business design of the gaming applications. 

Progress of work 

Achievements: 
• Definition of the purpose of the game enablers: data linking (classification) and 

education/awareness 
• Design of the methodology for designing, developing and evaluating gaming applications 
• Final design of Games with a Purpose for classification and of Educational Games for 
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awareness 
• Release and documentation of a full tutorial for the adoption of the GWAP Enabler (cf. 

https://github.com/STARS4ALL/gwap-enabler-tutorial) 
Related deliverables: 

• All deliverables related to this task were released in the previous period 
• A paper about the GWAP Enabler was accepted for publication at the International Semantic 

Web Conference (ISWC 2018) 
 

Task Nº 4.2 Lead CEFRIEL 

Task Title Implementation of LPI & CAs game applications 

Start M1 End M36 

Description 

Creating all the games for different environments. Making first releases of all games within the first 18 
months and then testing and gathering user feedback. Based on that, creating second versions of all the 
games on year 2. This task includes the following subtasks: (1) Specific development of the various 
games for the different citizen actions; this task includes both the development of “backend” 
components for each game (server side data storage and manipulation) and “frontend” applications 
(web and/or mobile and/or wearable interfaces); (2) Evolutionary maintenance, i.e. redesign and 
development of some of the games functionalities, to take into considerations functional and no n-
functional fixed required by the scientists or by the players. 

Progress of work 

Achievements: 
• Implementation of the game enablers for citizen-powered classification (data linking) 
• Implementation of the game enablers for citizen-awareness games (card decks) 
• Final launch of Night Knights (citizen-powered classification) and Stars Beat (citizen-

awareness game) 
Related deliverables: 

• All deliverables related to this task were released in the previous period 
 
 

Task Nº 4.3 Lead CEFRIEL 

Task Title Gamification Analysis 

Start M1 End M36 

Description 

Analysing, testing, dissecting the results and creating new plans how to improve the games. This task 
deals with the technical, scientific and business evaluation of the LPI gaming applications, as follows: 
(1) Technical evaluation means mainly functional and non-functional testing of the developed software 
games, as in usual software development processes, by using bug trackers and 
ticketing  systems;  (2)  Scientific  evaluation  means  the  assessment  made  by  the  scientists  partner
s  about  the usefulness of people involvement through games within the research process; (3) Business 
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evaluation means the assessment made by actual game players about their experience with the games, 
in terms of usability, intuitiveness, enjoyability and engagement (along the money/passion/glory 
dimension). 

Progress of work 

Achievements: 
- Implementation of code to compute the evaluation metrics for the games 
- Comparison between citizen-powered classification and machine learning classification 
- Cross analysis of player behaviour with and without a competition with a tangible reward 

Related deliverables: 
- All deliverables related to this task were released in the previous period 
• See also WP5 (crowdsourcing activities) 

 
 

Task Nº 4.4 Lead UCM 

Task Title Building sensors 

Start M1 End M4 

Description 

Although we have a prototype of the photometer sensor shown in Figure 2, we need to incorporate 
different communication modules. The basic version will have RJ45 connection, but we will also make 
WIFI modules with batteries for wireless connection and bluetooth modules for sticking it on the roof 
of a vehicle and communicate with a cell phone in order to collect dynamic measures of light pollution 
while traveling. 

Progress of work 

This task has been done and all objectives have been completed. 

 
 

Task Nº 4.5 Lead UCM 

Task Title Sensor commissioning and maintenance 

Start M5 End M36 

Description 

Once the newly-built sensors are ready for commissioning, we will install them and do the 
corresponding environmental tests where they should be working on. This sensors need to be calibrated 
in order to produce precise and reliable data. We will calibrate the newly-built sensors as well as the 
ones that are not (when required) in order to ensure, periodically and during the whole project, that the 
incoming raw data are of sufficient quality.  
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Progress of work 

Achievements: 
- More than 120 TESS photometers have been built and calibrated. 
- A new batch of 100 photometers has been build and we are currently performing the relative 

calibration. 
- The AIV (assembly, inspection and verification) has been done at LICA laboratory. We used 

an integration sphere with a calibration photodiode, an SQM and stars3 photometer as 
references. 

- TESS photometers have been also characterized by comparison with other devices. 
(ASTMON, SQM and DSM app) 

- DSM app has been fully analysed and we detected some ways of improvements that will be 
implemented. Test DSM app is being designed. Callibration follows. (see Annex: Dark Sky 
Meter App Calibration)  

- 66 photometers have sent data. 45 photometers sending data today. Some of them since June 
2016. 

- 3 more have been set up for measuring while mounted on top of a car, in a launched balloon 
or in ships. 

- We have started the commissioning process and send 25 more photometers to several 
collaborators, most of them on professional astronomical observatories and locations where 
fix SQM photometers were available so we will be able to compare our results.   

- The setup for absolute calibration has already been designed and build. 
- TESS Photometer has been certified by the Centro de Alta Tecnología y Homologación 

CATECHOM from UAH. 
 

 
 

Task Nº 4.6 Lead UPM 

Task Title Sensor management API 

Start M1 End M36 

Description 

Developing a sensor management layer will enable sensor owners to integrate their own sensors into 
STARS4ALL. The integration will begin by means of a registration process, on which sensor owners 
will provide sufficient descriptive information (e.g., geolocation, data output representation, Swagger-
enabled API URL). All registered sensors will be given an API-key so as to be 
properly  authenticated  and  authorized  to  push  data  to  STARS4ALL.  The  sensor  management  A
PI  will  allow owners to map a set of predefined operations for management and control (e.g., status 
monitoring, soft-reset and shutdown) to the corresponding sensor API calls. 

Progress of work 

A new database has been deployed to improve the storage capacity of the system. This database is 
based on InfluxDB13 and it is specially design for storing time series. Along with Grafana14 (see WP5), 
which has its own API15, it will allow to increment the features of the API. See an example of alert 
notifications system here:   
http://tess-dashboards.stars4all.eu/api/alerts/ 

																																																								
13 https://www.influxdata.com/ 
14 https://grafana.com/ 
15 http://docs.grafana.org/http_api/ 
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Task Nº 4.7 Lead UPM 

Task Title Data Management Plan 

Start M1 End M36 

Description 

Refine the data management plan as new issues and needs arise from LPI requirements and customized 
data access policies. Ensure that the changes made to the DMP are properly implemented in all the 
STARS4ALL data services. 

Progress of work 

During this period, we have incorporated new datasets to our data portal16 and Zenodo. These datasets 
are related with the LPI Cities At Night. In detail, we have added the tasks and results generated by the 
project Dark Skiess ISS in Crowdcrafting and the game NightKnights. 

	

	

2.5	WP5:	Collective	Awareness	Platform	

	
Objectives 
 
 

Work Package Nº 5 Lead UPM 

Title Collective awareness & sustainability platforms 

Start M1 End M36 

Progress towards objectives 

• Objective 1: Provide an integrated technological support for the whole lifecycle of CAs. 
During this first 18 months, we have deployed the following tools to support the lifecicly 

o Creation of LPIs 
o Crowdsourcing activities related with games 
o Access project ‘s data 

 

 
Tasks 
	
Task Nº 5.1 Lead UPM 

																																																								
16 http://ckan.stars4all.eu/organization/cities-at-night 
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Task Title Develop an integrated tool to create and manage the whole lifecycle of LPIs, and CAs. 

Start M1 End M36 

Description 

A description of the whole lifecycle has been described in section 1.1.1 of the DoW. Basically, this tool 
allows users to: i) create LPIs and CAs, ii) collaborate among them, iii) manage data and iv) see the 
results. For this task, this tool will integrate the tools developed in T5.2, T5.3, T5.4 and T5.5. 

Progress of work 

We have some changes in the platform following the recommendations given by reviewers and users.  
 
These following actions have been taken: 
•  Add the LPI creation form to the website.  
•  Creation of the section Tools in the website to show visitors a global perspective of the toolbox and 
how to access to the different platforms similar to a catalogue. 

	

Task Nº 5.2 Lead ECN  

Task Title Configure and deploy a Crowdfunding platform for funding CA 

Start M1 End M12 

Description 

The crowdfunding tool integrated to the platform will enable the community to obtain funding to carry 
out their setup CAs. The tool will also comprise tips to conduct a successful crowdfunding campaign. 
This funding model is widely used in projects like kickstarter (www.kickstarter.com). 

Progress of work 

During this period, we have been working in adapting the platform MPISE to the comments given by LPI 
members. Currently, a crowdfunding campaign is running as showcase with one of our LPI, Cities At Night. 
 
You can find more information here: http://citiesatnight.help 
Related deliverables:     

• D5.5. STARS4ALL crowdfunding platform (Resubmitted -> M27) 
 

	
	

Task Nº 5.3 Lead UPM 

Task Title Configure and deploy a data portal for the management of data produced by sensors 
(human and physical) and social network  

Start M1 End M10 
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Description 

All data produced in our platform will be available in a data portal for public use upon an open access 
license. Furthermore, it will be study the possibility to incorporate these data in other data portals like 
GEOSS(http://www.earthobservations.org/geoss.php), European Union Open Data 
Portal(https://opendata. 
europa.eu/en/data/) and Public Data(http://publicdata.eu). 

Progress of work 

As it has been commented in Task 5.1, information about how to use the data portal has been 
incorporated to the STARS4ALL website. Also, the data portal has been reorganized to facilitate the 
access to the data, as well as improve its usability.  

	
	

Task 
Nº 

5.4 Lead CEFRIEL 

Task 
Title 

Configure and  deploy  tools  for  the  result  validation  of  crowdsourcing  activities 

Start M1 End M18 

Description 

This  task  is  related  to  the  development  and  deploy  of  a  cross-validation  mechanism  and 
associated tools to make sense of the contributions coming from the participant citizens and to compute 
suitable indicators to evaluate the effectiveness of the crowdsourcing activities. 

Progress of work 

Achievements: 
- Design and implementation of tools to compute evaluation metrics for gamified 

crowdsourcing applications 
- Implementation of the above validation metrics for the Night Knights game (see also WP4) 
- Comparison between citizen-powered classification and machine learning classification 
- Cross analysis of player behaviour with and without a competition with a tangible reward 

Related deliverables: 
- All deliverables related to this task were released in the previous period 
- See also WP4 
- A paper about the comparison between citizen-powered and machine classification was 

accepted for publication on the Human Computation Journal (to appear) 

	
	
	

Task Nº 5.5 Lead UPM 

Task Title Generate live dashboards and periodical reports for media publishing in social media, and 
for sending to local authorities 
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Start M1 End M12 

Description 

In order to effectively and efficiently monitor the progression of each LPI and CA, a live dashboard 
will be developed. This dashboard will provide to the community a set of intuitive, easy-touse 
online tools to configure and manage all the components. The dashboard will also provide users with 
the necessary management data, such as user statistics (e.g. number of actively participating citizens, 
their geographic spread, top contributors, etc.) and project progress (e.g. number of data records 
gathered and validated, etc.). Furthermore, periodically reports will be generated, based on these data, 
for being used in any communication channel. Users interested in them, varying from citizens to local 
administrations 

Progress of work 

During this period we are working in a new set of dashboards based on Grafana. It is an open software 
to visualize metrics and statistics of time series data. Dashboards can be easily designed, implemented 
and shared with other users. Plus, provide to developers an API to access to all the information. 
Currently, it is being used for the European Photometer Network but our intention is to extend it to 
other data available in our data portal. 
 
You can find an example here: 
http://tess.stars4all.eu/grafana/ 
 
Related deliverables: 

• D5.6: Dashboards (final release) (resubmitted -> M27) 

	

2.6	WP6:	Ethics	requirements	

	

Task Nº 6.1 Lead UPM 

Task Title Ethics requirements 

Start M1 End M36 

Description 

This task establishes the ethics requirements and supervises their fulfillment. 

Progress of work 

No actions have been carried out during this period 
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	3.	Deliverables	&	Milestones	

3.1	Deliverables	

	
	
Del 
No. 

Deliverable 
Name 

Lead 
Beneficiary 

Nature Dissemination 
Level 

Delivery date 
from Annex I 

Delivered 
Yes/No 

Actual/forecast 
Delivery date 

Comments 

D1.1 Kick-off meeting UPM Report Public 31/01/2016 Yes 03/03/2016 The meeting was held 
on February, 22th, 
2016 

D1.2 STARS4ALL foundation CCI PARIS 
IDF 

Report Public  30/06/2016 Yes 08/07/2016  

D1.3 First Year Report UPM Report Public 30/06/2017 Yes 30/06/2017  
D2.1 Project Website FVB-IGB Website Public 31/01/2016 Yes 04/02/2016  
D2.2 Set up of the communication 

and press office 
IAC Website Public 31/01/2016 Yes 04/02/2016  

D2.3 Project presentation video IAC Website Public 31/03/2016 Yes 05/02/2016  
D2.4  Definition of Outreach IAC Report Public 31/03/2016 Yes 05/02/2016  
D2.1 Project Website FVB-IGB Website Public 31/03/2018 Yes 31/03/2018 This develiverable was 

resubmitted after P.O 
request 

D2.3 Project presentation video IAC Website Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D2.4  Definition of Outreach IAC Report Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D3.1 Communication engagement 
strategy 

UPM Report Public 30/06/2016 Yes 08/07/2016  

D3.2 STARS4ALL marketplace CCI PARIS 
IDF 

Websites Public 31/08/2016 Yes 07/09/2016  
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D3.3 Methods for quality 
assessment, monitoring and 
control (initial release) 

SOUTHAM
PTON 

Other Public 31/12/2016 Yes 09/01/2017  

D3.4 Models and methods for 
community health monitoring 
(initial release) 

SOUTHAM
PTON 

Other Public 30/06/2017 No 04/07/2017  

D3.1 Communication engagement 
strategy 

UPM Report Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D3.2 STARS4ALL marketplace CCI PARIS 
IDF 

Websites Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D4.1 Photometer sensor UCM Demonst
rator 

Public  31/03/2016 Yes 05/04/2016  

D4.2 Data Management Plan UPM Report Public 31/03/2016 Yes 05/04/2016  
D4.3 Communication modules 

(initial) 
UCM Demonst

rator 
Public 31/05/2016 Yes 31/05/2016  

D4.4 Games Design CEFRIEL Report Public 30/06/2016 Yes 08/07/2016  
D4.5  Sensor Management API UPM Other Public 30/06/2016 Yes 08/07/2016  
D4.6 Games release (first version) CEFRIEL Other Public 30/09/2016 Yes 03/10/2016  
D4.7 Communication modules 

(final) 
UCM Other Public 31/12/2016 Yes 31/12/2016  

D4.8 Photometer sensor (final) UCM Other Public 31/12/2016 Yes 31/12/2016  
D4.9 Sensor Management API UPM Other Public 31/12/2016 Yes 31/12/2016  
D4.10 Games Release (final version) CEFRIL Other Public 30/06/2017 Yes 30/06/2017  
D4.11 Data Management Plan 

(Intermediate version) 
UPM Other Public 30/06/2017 Yes 30/06/2017  

D5.1 Integrated tool (initial version) UPM Other Public 31/03/2016 Yes 05/04/2016  
D5.2 STARS4ALL live dashboards 

(initial) 
UPM Other  Public 30/06/2016 Yes 08/07/2016  

D5.3 Integrated tool (final version) UPM Other Public 31/10/2016 Yes 07/11/2016  
D5.4 STARS4ALL data portal UPM Other Public 31/10/2016 Yes 07/11/2016  
D5.5 STARS4ALL crowdfunding 

tool 
ECN Other Public 31/12/2016 No July 2017  

D5.6 STARS4ALL live dashboards UPM Other Public 31/12/2016 Yes 31/12/2016  
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(final) 
D5.7 STARS4ALL crowdsourcing 

tool 
CEFRIEL Other  Public 31/12/2016 Yes 31/12/2016  

D5.8 STARS4ALL tools for 
crowdsourcing activities (final 
release) 

CEFRIEL Other  Public 30/06/2017 Yes 30/06/2017  

D5.3 Integrated tool (final version) UPM Other Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D5.5 STARS4ALL crowdfunding 
tool 

ECN Other Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D5.6 STARS4ALL live dashboards 
(final) 

UPM Other Public 31/03/2018 Yes 31/03/2018 This develiverable was 
resubmitted after P.O 
request 

D6.1 POPD Requirements – No.1 UPM Ethics Confidential 30/06/2016 Yes 22/07/2016  
D6.2 POPD Requirements – No.2 UPM Ethics Confidential 30/06/2016 Yes 22/07/2016  
D6.3 H Requirements – No.3 UPM Ethics Confidential 30/06/2016 Yes 22/07/2016  
D6.4 POPD Requirements – No.4 UPM Ethics Confidential 30/06/2016 Yes 22/07/2016  
D6.5 POPD Requirements – No.5 UPM Ethics Confidential 30/06/2016 Yes 22/07/2016  

Table	1:	Deliverables	list	

	

3.2	Milestones	
Milestone 
No. 

Milestone 
name 

WP 
number 

Lead Delivery 
date from 
Annex I 

Achieved Actual/Forecast 
Achievement date 

Comments 

MS1 Launch of the 
website 

WP2 FVB-IGB 31/01/2016 Yes 31/01/2016 After the initial setup of the structure of the website, it 
has recently been redesigned to be attractive for 
citizens and other stakeholders 

MS2 Creation of pilots 
LPIs with existing 
social network 

WP2 FVB-IGB 31/01/2016 Yes 31/01/2016 After this initial set of pilots, three more LPIs have 
been incorporated 
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MS3 Commissioning of 
Photometers 

WP4 UCM 30/06/2016 Yes 30/06/2016  

MS4 Launch of the 
STARS4ALL 
foundation 

WP1 CCI 
PARIS 
IDF 

30/06/2016 Yes June 2018  

MS5 STARS4ALL 
marketplace 

WP3 CCI 
PARIS 
IDF 

30/06/2016 Partial Expected July 2018 Pending on foundation creation (MS4). An initial 
version is deployed in spreadshirt. 

MS6 Quality seal 
creation 

WP2 FVB-IGB 30/06/2016 Yes May 2018  Legislation proposal document done.  

MS7 Launch of the first 
release of mobile 
games 

WP4 CEFRIEL 30/09/2016 Yes 30/09/2016 Game DArkSkiessISS launched in beta version. 
Official launch estimated on February, 2017 coinciding 
with a public competition 

MS8 Photometers 
Network operative 

WP4 UCM 31/10/2016 Yes 31/10/2016 Done 

MS9 Launch of the 
integrated tool 

WP5 UPM 31/10/2016 Yes 31/10/2016 Done with an initial version of the crowdsourcing & 
crowdfunding tools 

MS10 Launch of the LPIs 
competitions 

WP2 CCI 
PARIS 
IDF 

31/12/2016 Yes 01/02/2017 Launched on December 15th, 2017. Results will be 
published on February 1st, 2017 

Table	2:	Milestones	Lis
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4	Dissemination	Activities	

4.1	Publications	
 

Start date End date Description Participant Location 

 Jan. 
2018 

Über den Schutz der Nacht  Sibylle Schroer (IGB) Natur in Berlin, 
Landesverband 
NABU Berlin 

 Jan. 2018 Tracking the dynamics of skyglow with 
differential photometry using a digital 
camera with fisheye lens.  

Andreas Jechow, 
Franz Hölker, 
Christopher C. Kyba  
(IGB) et al. 

Journal of 
Quantitative 
Spectroscopy and 
Radiative 
Transfer, 209, 
212–223.  

 Apr. 2018 Evaluating the association between 
artificial light-at-night exposure and 
breast and prostate cancer risk in Spain  

Garcia-Saenz, 
Alejandro Sánchez de 
Miguel (UCM) et al. 

Environmental 
Health 
Perspectives 

 Jul. 
2018 

LICA AstroCalc, a software to analyze 
the impact of artificial light: Extracting 
parameters from the spectra of street 
and indoor lamps 

Tapia, C. & 
Zamorano, J.  
(UCM) 

Journal of 
Quantitative 
Spectroscopy & 
Radiative 
Transfer  214 
(2018) 33–38 

 July 2018 Involving people in Citizen Science 
through game incentives:  the case of 
the STARS4ALL project on Light 
Pollution 
 

Irene Celino, Gloria 
Re Calegari and 
Andrea Fiano 
(Cefriel) 

HCOMP project 
networking 
workshop 

 July 2018 Citizen Science: Design and 
Engagement (Dagstuhl Seminar 17272) 

Irene Celino (Cefriel) 
Oscar Corcho (UPM) 
Franz Hölker (IGB) 
Elena Simperl 
(SOTON) 

Schloss 
Dagstuhl--
Leibniz-Zentrum 
fuer Informatik 
 

 To appear 
in 2018 

Human Computation vs. Machine 
Learning: an Experimental Comparison 
for Image Classification 

Gloria Re Calegari, 
Gioele Nasi and Irene 
Celino (Cefriel) 

Human 
Computation 
Journal 

 October 
2018 

A Framework to build Games with a 
Purpose for Linked Data Refinement 

Gloria Re Calegari, 
Andrea Fiano, Irene 
Celino (Cefriel) 

International 
Semantic Web 
Conference 

 To appear 
in 2018 

Nächtliches Licht und 
Lichtverschmutzung in und um 
Gewässer. In M. Hupfer, W. Calmano, 
H. Fischer, & H. Klapper (Eds.),  

Franz Hölker, 
Andreas Jechow, 
Sibylle Schroer,  

Handbuch 
Angewandte 
Limnologie: 
Wiley-VCH. 
http://doi.org/10.
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1002/978352767
8488 
 

 October 
2018 

Citizen science efforts in environmental 
monitoring of light pollution – a useful 
investment for studying anthropogenic 
impacts 
 

Sibylle Schroer, 
Franz Hölker, 
Christopher C. Kyba, 
Roy van Grunsven  
(IGB) 
Irene Celino (Cefriel),  
Oscar Corcho (UPM) 

Citizen Science – 
Innovation in 
Open Science, 
Society and 
Policy 

Aletta Bonn, 
Muki Haklay, 
Susanne Hecker, 
Anne Bowser, 
Zen Makuch & 
Johannes Vogel 
(editors) UCL 
Press 

	

Table	3:	Publications	

4.2	Presentations 
	

Start date End date Description Participants Location 

 14-15/02/18 STARS4ALL poster at CAPPSI/COST 
workshop 

Sibylle Schroer 
(IGB) 

Brussels, 
 

 28/02/17 Taller de contaminación lumínica. 
Moratalaz experimenta. 

Lucía García 
(UCM) 
Carlos Tapia 
(UCM) 

Madrid, 
Spain 

 09/03/18 ITB Berlin, Professional Astro-tourism 
- presentations of LPIs and discussion 

Sibylle Schroer, 
Andreas Jechow (IGB) 
Andreas Hänel 

Berlin, 
Germany 

 11/03/18 Dark Sky Reserves Germany workshop 
Introduction of the label 

Sibylle Schroer 
(IGB) 
Andreas Hänel 

Lambrecht, 
Palinate, 
Germany 

 20/04/18 Licht - vom galaktischen zum irdischen 
(Light - from the galactic to the earthly. 
Stellar, atmospheric and artificial light. 
Lighting planner discussion with 
ecologist and discussion with lighting 
experts) 

Sibylle Schroer 
(IGB) 
STARS4ALL 
cooperation partner of 
the event 

Berlin, 
Germany 

 06/06/18 How can urban lighting support the 
protection of biodiversity? 

Sibylle Schroer (IGB) AuBe 
conference 
Berlin, 
Germany 

 

Table	4:	Presentations	
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4.3	Others	

	
Start date End date Description Participants Location 

04/01/18 04/01/18 Light pollution on christmas. Lucía García 
(UCM) 

Tecnoxplora 
wesite. 
Spain 

15/01/18 Today Design and maintenance of TESS 
website. 

Lucía García 
(UCM) 

Online 

08/03/18 08/03/18 Radio Interview SWR, 
Haupstadtstudio 

Sibylle Schroer 
(IGB) 
Josiane Meier, 
Andreas Hänel 

Berlin, Germany 

12/04/18 12/04/18 Illumination consultation for 
community Rhinow 

Sibylle Schroer 
(IGB) 

Brandenburg, 
Germany   

17/04/18 17/04/18 Illumination consultation for 
community Fulda 

Sibylle Schroer 
(IGB) 

Hessia, 
Germany 

26/04/18 27/04/18 STARS4ALL presentation to 
municipality of Almeria at conference 
“In defense of the natural darkness of 
night” 

Oscar Corcho 
(UPM) 
Jaime Zamorano 
(UCM) 
Sibylle Schroer 
(IGB) 

Almeria. 
Spain 

 22/05/18 Astrofísicos de la Complutense 
elaboran un mapamundi online 
nocturno que servirá para combatir la 
contaminación lumínica 
 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

UCM press 
release. 

 22/05/18 Public can help create night map of 
Earth 

Lucía García 
(UCM) 
Alejandro Sánchez 
(UCM) 

Exeter university 
press release  

 22/05/18 Astrofísicos de la Complutense 
elaboran un mapamundi 'online' 
nocturno para combatir la 
contaminación lumínica 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

Spanish newspaper  
La Vanguardia 
 

 22/05/18 'Cities at Night': un mapamundi 
'online' nocturno para combatir la 
contaminación lumínica 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

Spanish newspaper 
Press Digital 

 22/05/18 Astrofísicos de la Complutense 
elaboran un mapamundi 'online' 
nocturno para combatir la 
contaminación lumínica 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

Spanish newspaper  
Ecodiario 
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22/05/18 23/05/18 2 Interviews. Astrofísicos de la 
Complutense buscan fondos para su 
proyecto 'Cities at Night' 

Lucía García 
(UCM) 

La SER radio. 
Spain 

 23/05/18 Astrofísicos de la Complutense 
elaboran un mapamundi online 
nocturno 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

Spanish newspaper  
El economista 
 

 15/05/18 District assembly of the Green Party 
Berlin Schöneberg 

Sibylle Schroer 
(IGB) 

Rathaus 
Schöneberg, 
Berlin Germany 

24/05/18 24/05/18 Illumination consultation for 
community Krakow am See in Nature 
Park Schwinzer/Nossentiner Heide 

Sibylle Schroer 
(IGB) 

Mecklenburg, 
Germany   

 28/05/18 Un mapamundi nocturno ‘online’ 
para combatir la contaminación 
lumínica 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

Spanish newspaper 
El País 

 20/05/18 Interview during the show ‘Einstein 
en Malasaña’ 

Lucía García 
(UCM) 
Ainhoa Sánchez 
(UCM) 

M21 radio. 
Madrid, 
Spain 

 31/05/18 Interview Alejandro Sánchez 
(UCM) 

RNE radio 
Spain 

 05/06/18 Leibniz meets Parliament Franz Hölker (IGB) Berlin Germany 

	
Table	5:	Others	dissemination	activities	

	
	

4.4	Impact	of	STARS4ALL	in	Social	Networks		

	

4.4.1	Twitter	
	
Measurements of audiences in Social Networks have detected a notable increase in twitter followers in 
the first half of 2018. The most outstanding was the celebration of the annual meeting of STARS4ALL 
in Almería and the International Meeting for the Natural Defense of the Night. Both were interesting 
for local media (Canal Sur), which gave several minutes in different programs to Oscar Corcho. 
 
The number of followers has increased throughout the semester, showing greater growth during May, 
June and July, three months in which the activity at STARS4ALL has also increased. 
 
The followers of the twitter account of STARS4ALL are mostly male, while women barely exceed 
30%. 
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Those interested in science news, astronomy and technology, are still the most predisposed to follow 
STARS4ALL social networks (all of them exceed 70%), but also those interested in politics (40%), 
which make us think about the interest that will awake future actions prevailing development of 
policies of light pollution control. 
 

	
	
From Monday to Friday the followers of the twitter accounts are much more active, it happens at all 
levels and in all the countries in which we have registered followers. Accesses stand out on days when 
the publications are accompanied with images and, above all, with videos. 
	

	
	
The audience and the number of followers have increased significantly in this first half of the year. It is 
expected to keep on growing during the second semester. 
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4.4.2	Facebook	
 

The STARS4ALL Facebook account has grown a lot in the first half of the year, in the same way as 
twitter. The activity in these months has increased the number of followers from 532 to 614. In this 
social network, videos are the kind of posts that attract more interest. Next semester the dissemination 
of STARS4ALL content will increase through this medium. 
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1.	Summary	
	
This document is the working report of the work made at Universidad Complutense de Madrid (UCM) 
following a recommendation made by STARS4ALL project evaluators on the comparison of dedicated 
night sky brightness photometers as Sky Quality Meter (SQM) and the STARS4ALL TESS-W 
photometer.  

Some tests have been performed at Laboratorio de Instrumentación Científica Avanzada (LICA-UCM) 
to study the spectral response, linearity and other optical characteristics of the iPhone mobiles in order 
to improve the Dark Sky Meter application.  

	

2.	Introduction	
 
After successfully developing the TESS-W photometer for the STARS4ALL project, the evaluators 
recommend exploring the use of mobile phones to measure the night sky brightness. The TESS-W 
photometer is designed to monitor from fixed places to monitor the evolution of the night sky 
brightness. The use of mobile phones for this task is not advisable since the devices should be 
dedicated for measuring and not for their main use.  

The  Sky Quality Meter first model (http://unihedron.com/projects/sqm-l/ ) and the new version of 
TESS that we are developing are designed to obtain individual measures. For these single measures, it 
would be advantageous using our own mobile phone, without the help of any other device, since we 
have always the phone with us. In other words, the mobile phone would be converted in a scientific 
device that is always available. It is useless to mention the impact for citizen science.     

To our knowledge there is only one phone application (app) that was designed to measure the night sky 
brightness: The Dark Sky Meter. The DSM app was developed to mimic the SQM-L and calibrated to 
obtain measures similar to that photometer. Our tests on the optical laboratory and also in the field are 
intended to evaluate the performance of the app and to improve, if possible, their features and 
calibration. This work is being developed in close collaboration with Norbert Schmidt, the developer of 
the DSM app. 

3.	The	Dark	Sky	Meter	App	
	
The DSM app (version 3) has been developed by Norbert Schmidt to read and display the dark and sky 
values. The calibration is intended to reproduce the values obtained by a SQM photometer.  

The app is based on the camera of the phones that are CMOS sensors. The app read the camera video 
output that is expected to respond linearly to the incoming light, i.e. double of signal for double of 
incoming light. The response or sensitivity is different for different camera models and mobile phones. 
This is why this app is designed for Apple iPhone devices because there are a lot of different Android 
devices with the Android operating system. The calibration of all cameras will cost a lot of time.  

The night sky brightness value is displayed at the screen of two successive measures made by the user. 
The first one to determine the dark value is obtained with the camera phone covered in order to prevent 
light to be registered. This dark level depends on the phone camera temperature and should be 
measured before any scientific measure. The  ‘Sky measure’ is obtained next to the ‘dark measure’ 
with the camera aimed to the zenith (vertical line of sight). The code performs some simple operations 
to obtain the dark subtracted measure (‘outcome’) and to transform the ‘outcome’ to the night sky 
brightness value using the calibration for each iPhone model. 

The camera of the iPhones is not designed to collect low-light levels as those found in dark locations as 
rural areas. Although the new versions of the mobile phones have more sensitive sensors, they are 
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consumer grade cameras far from the sensitivity of professional photometers. The developer warns that 
the values obtained with the DSM app under those dark skies are less precise and should be taken with 
caution. More info in the app home page and at https://www.darkskymeter.com/app.html.  

One interesting extra feature of the DSM app is the possibility to submit the measure to the DSM 
repository to share the data. These values, along with the GPS position and date, are displayed at 
https://www.darkskymeter.com/index.html . 

4.	Analysis	of	the	data	stored	at	the	DSM	repository.	
	

The DSM repository archives the data obtained by users that selected to submit their observations. 
These data have been used to study the results obtained along the time with different iPhone models 
and DSM versions.  The file accessed at 2018/03/16 contains 21511 measures taken all around the 
world under very different conditions, i.e. skies with different sky brightness from bright polluted 
urban areas to dark rural places with almost natural skies. The next lines shows the first and last lines 
of the repository at the above mentioned date: 

id, platform , date , time , latitude , longitude , clouds , user_tag , user_offset , device_angle , 
devicesqm , dark1 , sky , outcome , r_value , g_value , b_value 

ybtiewdJyJ , iPhone 4S, 2014-11-25 , 12:10:29 , 35.579140 , -81.223839 , Mostly Cloudy , , , 8.97 , 
11.70 , 2111630 , 6418632 , 4307002 , , , 

I9kP03VTI6 , iPhone 6+ , 2018-03-07 , 20:56:17 , 29.752203 , -95.403130 , ,  - , 0 , 61.34 , 17.83 , 
69016 , 209159 , 140143 , 97265 , 88070 , 83894 

The output of the DSM (derived sky brightness similar to SQM) is stored in the ‘devicesqm’ column 
and it is calculated with the ‘outcome’ (‘sky’ – ‘dark1’) and the calibration formula for each camera 
model (‘platform’). It is interesting to note that the last three columns store the values for the three 
channels of the Bayer Matrix of the sensor (RGB). This feature was not available for the first versions 
of the app. We have selected some of the results to emphasize the main results obtained after the 
descriptive statistics performed with the stored data: 

- Outcome and RGB values and also the derived SQM values depend on the different platform 
models and calibration applied. 
- Dark values are different for different channels R G and B 
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Figure 4.1. Histograms of the total signal and the signal stored for the three 
channels for the iPhone 5s and iPhone 6s  

	
Although the study has been performed for all the platforms, we have selected the data stored on the 
DSM repository corresponding to the iPhone 6 observations to study the correspondence of values for 
different sky brightness since we have one of such mobiles available and we could perform tests on the 
laboratory. In order to complement the results for the iPhone6s presented in Figure 4.1, we have plotted 
in Figure 4.2 plotted the same histograms for R, G and B channels (in their colours) and also for the 
sum R+G+B (magenta). Red and black histogram represents the values for the ‘outcome’ and ‘sky’ 
data (before subtracting the ‘dark’). The last plot shows a colour-colour diagram obtained by 
representing the ratios G/R and B/G.  

The colour-colour diagram was built to test the ability of the DSM app to detect the colour of the sky. 
This would be a very useful extra feature of the DSM app. The skies at light polluted areas is mainly 
yellow for cities using high-pressure sodium lamps while the rural unpolluted areas should show bluer 
skies. The points populated a wide area that represents that the colours of the skies were different from 
site to site.  The main variation is show in the B/G colour for the iPhone 6s.  	
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Figure 4.2. Histograms of the total signal and the signal in the three channels for the iPhone6s and 
iPhone6+. Last plot shows a colour-colour diagram (see text for explanation)  

	
 



STARS4ALL  H2020-688135	

D1.6: Second Intermediate Project Report   50 	

 
 

Figure 4.3. Scatter plot for the observations for iPhone 6s and iPhone 6+ 

	
In Figure 4.3 we represent the data for iPhone 6s and 6+ comparing the outcome versus the sum of the 
R, G and B channels. Note that the sky (measure before the dark subtraction) is correlated with the R + 
G + B value and how the trends for the different channels varies. The differences are higher for low 
values. These results indicate that the R, G, and B values are not corrected from the dark values in each 
channel.  
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Figure 4.4. Outcome (sky-dark) versus sky for iPhone 6 and iPhone 6+  

In Figure 4.3 we show the comparison of the outcome (sky – dark) versus sky for the two platforms. 
Note that the outcome has lower values than expected for low sky brightness. Since the dark values are 
almost constant and should not depend on the sky brightness, this result is totally unexpected and 
indicates a possible bug in the DSM code.  

After a number of email messages with Norbert Schmidt we found that the code integrates the data for 
several frames and select the readings in the middle of the sampling (over number 40 and before 
number 120) but the normalization is performed by dividing by the total number of samples and not by 
120-40 = 80. This bug has been corrected for successive versions. 

5.	Test	performed	at	LICA-UCM	
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We used the DSM app and one iPhone6s phone to perform some test at LICA-UCM. us to input 
monochromatic light to the device to be tested. The monochromatic light is injected to an integrating 
sphere and the iPhone is reading the light in one of the ports. To measure the absolute value of the 
incoming light there is a calibrated photodiode in another port of the integrating sphere. This set up 
could be used to determine the spectral response of the mobile phones. 

	

5.1	Test	on	2018/04/12	

	
Some tests were performed to determine the spectral response of the iPhone6s. These are preliminary 
tests and the results are not corrected from the response of the optical test bench.  
	

	
	

Figure	5.1:	Spectral	response	of	iPhone	6s.	This	
result	is	not	corrected	from	the	response	of	the	
optical	setup.		

The interesting result of this test was to find that the nominal R and B channels are switched: the B 
channel is the R channel and viceversa. 

	

5.2	Tests	on	2018/04/18	
Similar tests to determine the spectral response of the iPhone6s were repeated obtaining similar results. 
In Figure 5.2 the preliminary response of the iPhone 6s is plotted along the SQM and TESS spectral 
response as comparison. It is clear that the iPhone 6s camera has a high response on the red part of the 
spectrum where the SQM is decreasing. On the other hand, the SQM and TESS photometers are more 
sensible at the blue part of the spectrum. 
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Figure 5.2. Spectral response of iPhone 6s. This result is not corrected 
from the response of the optical setup. The response of the SQM and TESS 
photometers is also plotted as comparison  

	

5.3	Dark	RGB	test	on	2018/04/20	

	
For these tests Norbert Schmidt developed a new version (version 3) of the DSM app that reads and 
display the dark values in R, G and B channels. With this improvement, we can measure and read the 
results and we can also subtract the dark value for each channel. Table 5.3 shows our measures at 
several wavelengths using this new version of the DSM app and the iPhone 6s. 

	

#wl		 DSM	 R	 G	 B	 R	dark	 G	dark	 B	dark	

500	 16.60	 725577	 790597	 76213	 120369	 60040	 103783	
500	 16.59	 736727	 801765	 76577	 120951	 60283	 104255	
535	 16.81	 187355	 927786	 86662	 121950	 60921	 104333	
550	 16.89	 107958	 901071	 70116	 121686	 60389	 104462	
550	 16.92	 108622	 861063	 70725	 122143	 60860	 104210	
600	 16.53	 208510	 324020	 124626

3	
121318	 60954	 104029	

650	 17.02	 178786	 64865	 677438	 121809	 60984	 104055	
Table 5.3. Measures on 2018/04/20 at LICA using the Optical workbench. 

	
Our tests of DARK values have shown that the dark is around 120000, 60000 and 103000 counts for 
the iPhone 6s. These results are unexpected since we did not expect differences for dark values in the 
three channels since the filter color should not change the value for dark. We have repeated the spectral 
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calibration of iPhone 6s at LICA. While taking the data at the laboratory we have found that some dark 
values (no light) are higher than the sky values (light from the optical workbench). 

The mean values are R dark = 121461 , G dark = 6063311 , and  B dark = 104161. It is interesting to 
note the factors R/G ratio = 2.003, B/G dark 1.718. These factors could mean that the values are not 
real RAW data and some processing is done at the camera. The ideal scenario would be that the scale 
factors were constant. 

	

5.4	Linearity	test	on	2018/05/03-04	

	
To determine whether the ‘RAW’ camera values provided by the app. are proportional to the incoming 
light, we have been measuring the counts in dark and also when light is entering into the iPhone6s 
camera using the DSM application (version 3). Our setup allows us to feed the camera in 
monochromatic light and to vary the brightness of the incoming light by inserting some neutral filters 
in light path. We also know the amount of light entering the camera. 
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Figure 5.4: Linearity test for three monochromatic wavelengths.  

Figure 5.4 shows the results for channels R, G and B for three wavelengths: 500, 535 and 600 nm, i.e. 
monochromatic light at blue, green and red. We are very confident with the data as some tests have 
been repeated giving the same results.  

What follows is some interesting results of the tests and our interpretation (Figure 5.4): 

1. When using the blue light, the R outcome of the camera is below the dark value. The same for 
red light and the B outcome. See for instance the right plot at top (500nm for R) or the left 
panel at bottom (600 nm for B). This could mean that there is a white balance compensation 
and the RAW is not so RAW. 

2. The panels with higher counts corresponding to light of color at the maximum response of the 
channels (for instance the panel in the middle: G channel and 535 nm monochromatic light) 
do not show a linear response. We think that there is a gamma correction: i.e. a correction that 
depends on the intensity of the light. 

The combination of the two effects produces an unwanted result:  
the correction factor depends both on the intensity and on the color of the light.		

#wl		 QE	 ND	 Trans	 Amp	 SQM	 R	dark	 G	dark	 B	dark	 R	sky	 G	sky	 B	sky	

535	 0.640	 ND0	 1	 -7.28E-08	 16.82	 12123
5	

61258	 10424
0	

182964	 921107	 86213	

535	 0.640	 ND0.5	 0.337878	 -2.46E-08	 17.25	 12105
0	

60374	 10320
3	

149824	 451262	 11173
0	

535	 0.640	 ND1.5	 0.038773	 -2.82E-09	 18.97	 11952
1	

60333	 10308
8	

118737	 89884	 10059
0	

535	 0.640	 ND1.5	 0.038618	 -2.81E-09	 18.96	 12106
0	

60506	 10359
3	

119679	 91308	 10111
2	

535	 0.640	 ND2.5	 0.004194	 -3.06E-10	 20.37	 12085
7	

60838	 10353
6	

121468	 63752	 10343
0	

600	 0.648	 ND0	 1	 -1.08E-07	 16.53	 12087
4	

60680	 10350
9	

206770	 325558	 1254150	

600	 0.648	 ND0.5	 0.346832	 -3.75E-08	 16.98	 12172
3	

60770	 10373
2	

137106	 160840	 66214
3	

600	 0.648	 ND1.5	 0.039748	 -4.29E-09	 18.65	 12433
0	

61607	 10882
6	

116436	 63793	 15804
9	

600	 0.648	 ND2.5	 0.004325	 -4.67E-10	 19.99	 12039
8	

60366	 10243
0	

120048	 60537	 10846
5	

500	 0.632	 ND0	 1	 -5.88E-08	 16.6	 12178
6	

60914	 10335
0	

730879	 794753	 78908	

500	 0.632	 ND0	 0.995812	 -5.86E-08	 16.6	 12174
1	

60905	 10358
2	

735384	 801698	 75106	

500	 0.632	 ND0.5	 0.332124	 -1.95E-08	 17.14	 12023
3	

60584	 10431
4	

342820	 359039	 99960	

500	 0.632	 ND1.5	 0.037844	 -2.23E-09	 18.81	 12127
1	

60435	 10320
4	

136040	 82880	 99580	

500	 0.632	 ND2.5	 0.004092	 -2.41E-10	 20.21	 12071
8	

60520	 10395
7	

123053	 62827	 10353
8	

500	 0.632	 ND0	 1	 -5.95E-08	 16.59	 12093 60816	 10437 744412	 807003	 75280	
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5	 3	

500	 0.632	 ND0	
low	

0.78937	 -4.64E-08	 16.71	 12057
3	

60537	 10275
0	

617925	 669037	 84928	

500	 0.632	 ND0.5	
low	

0.552122	 -3.25E-08	 16.84	 11954
9	

60289	 10293
2	

503770	 539720	 93108	

500	 0.632	 ND1	 0.121326	 -7.14E-09	 18.2	 12064
1	

60627	 10286
6	

158002	 129317	 86063	

535	 0.64	 ND0	 1	 -7.45E-08	 16.79	 12095
3	

60592	 10345
4	

188565	 945123	 85033	

535	 0.64	 ND0	
low	

0.799216	 -5.82E-08	 16.92	 11936
1	

60229	 10230
3	

173754	 767154	 95757	

535	 0.64	 ND0.5	
low	

0.579812	 -4.22E-08	 17.07	 12014
8	

60033	 10278
3	

157659	 603612	 10238
3	

535	 0.64	 ND1	 0.123437	 -8.99E-09	 17.79	 12063
8	

60281	 10299
3	

133766	 204337	 11160
1	

600	 0.648	 ND0	 1	 -1.10E-07	 16.53	 12048
9	

60367	 10269
9	

206274	 322584	 12487
10	

600	 0.648	 ND0	
low	

0.814472	 -8.80E-08	 16.64	 11971
5	

60295	 10307
8	

174514	 268384	 10696
61	

600	 0.648	 ND0.5	
low	

0.616631	 -6.66E-08	 16.76	 12004
3	

60192	 10243
1	

152077	 222419	 90141
4	

600	 0.648	 ND1	 0.126734	 -1.37E-08	 17.72	 12017
0	

60369	 10299
1	

108769	 83486	 28664
5	

Table 5.4. Linearity test at LICA for iPhone 6s 
	
From the results we can infer that the values extracted from the camera are not so ‘RAW’ as expected. 
The R, G and B values are corrected with some kind of white balance that depends on the sky 
brightness (and color). The double peaked histograms for the iPhone 6s camera should be related with 
two gamma factors: one for low and one for high values of the sky. We are planning to obtain measures 
under the same sky and with different gray neutral density filters on the optical path. 

On the other hand, the sky values (before subtracting the dark) seems to be correlated with the R+G+B. 
The new calibration should be based on the ‘sky value’ or a composite RGB value obtained as 
combinations of R, G and B channels. 

It would be interesting to determine the color of the sky for the brightest skies with enough signal if the 
gamma factor for these levels is always the same. 

5.5	Linearity	Tests	on	2018/05/10 

In order to determine the change of the gain applied to the data by the iPhone or the existence of a 
gamma factor we have used two LED lamps of different colors: 2700K and 6500K. With our setup we 
measure the light entering a integrating sphere coming from each lamp at different brightness levels. 
The variation in light brightness is obtained by moving the lamp at different distances and also by 
covering the lamp with shades. The light is measured by the DSM app and also by the reference 
photodiode that responds linearly with the brightness of the incoming light.  
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Figure 5.5.1. (Top) Counts measured by DSM using an iPhone 6s for different 
light brightness of a LED lamp of 6500K. (Bottom) Colours versus light 
brightness and colour-colour diagram. 

	
Figure 5.5.1 shows some interesting results: 
 

a.   There is a different gain factor for high light levels and low light levels. 

b.  The color can only be estimated for the brightest levels.  
 

We think that the software in the iPhone treats different way the pictures obtained under enough light 
levels (ordinary pictures) from that under low light levels. And also, the white balance at the low light 
level prevents us from estimating the real color of the source. 
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Figure 5.5.2. (Top) Counts measured by DSM using an iPhone 6s for different light brightness 
of a LED lamp of 6500K. The right panel at the top shows a detail for the low intensity level 
measures. (Bottom) Colours versus light brightness and colour-colour diagram 

The same effect is show by the results with the other LED lamp of lower color temperature (less 
white). Figure 4b (Top and Right panel) shows a detail of the low intensity level values along with the 
SQM measure (right Y-axis). The good news is that the measures of normal sky brightness (SQM>17) 
are in the low-level regime. 

In order to further explore this low-level regime, we repeat the tests with a setup that includes an SQM 
and a TESS-W photometer to obtain at the same time DSM and other sky brightness photometer 
measures. Please notice that the incoming light is from the testing LED lamps and not the actual sky 
brightness.  
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Figure 5.5.3 (Top) Counts measured by DSM using an iPhone 6s for different light 
brightness of a LED lamp of 2700K. We expect a linear correlation since both the 
photodiode and the iPhone camera are linear detectors. (Bottom) Measured SQM versus 
counts measured with the DSM app. 

The upper plot of figure 5.5.3 shows a linear regression among the photodiode signal and the counts 
obtained by the DSM app. This relationship holds better for brighter signal and is more scattered for 
very low levels. The RGB points are the values obtained after adding the R, G and B channels and 
subtracting a DARK level obtained by dark statistics. The lower panel shows the measured SQM 
values (obtained with one SQM photometer measuring at the same time on the integrating sphere) 
versus the DSM counts in log10 scale. We expect a linear regression with a slope of 2.5 as the one 
shown. The figure 5.5.4 is the same test using the 6500K LED lamp and the results are very similar. 
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Figure 5.5.4. (Top) Counts measured by DSM using an iPhone 6s for different light 
brightness of a LED lamp of 6500K. We expect a linear correlation since both the 
photodiode and the iPhone camera are linear detectors. (Bottom) Measured SQM versus 
counts measured with the DSM app.  

It is interesting to note the dispersion of values for the low-level regime even in the controlled 
experiment performed at the laboratory. Part of the scatter could be reduced using a dark value measure 
for each point (to be conformed after more tests to be performed).  

The most important result is that the DSM app could be calibrated as: 

SQM = ZP – 2.5 log(output)  

That is the expected calibration function for the astronomical scale of magnitudes. The zero point is in 
this case ZP = 29.7 when the output is the sum of R+G+B channels. This fit could be improved once 
the final spectral response was obtained (see above discussion).    

Some decisions should be taken at the end of the tests for the new version of the DSM app. For 
instance  

a.   To integrate for more time for low light levels and  
b. To reduce the number of significant numbers for darkest skies to one decimal (10% precision). 
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Figure 5.5.5. Setup for the linearity test using LED lamps as reference. Note the SQM and 
the iPhone receiving light from the integrating sphere. Another port is occupied by the 
calibrated photodiode to measure the actual value of the light inside the sphere.  

	

5.6	Comparison	test	on	2018/05/10	

 
Figure 5.6 shows the results of a field test performed during the twilight on a dark location (Villaverde 
del Ducado, Guadalajara). One SQM-L was set on a photographic tripod pointing to zenith and the 
DSM app was used aiming the iPhone6s to the zenith at the same time.  The plot shows the linear 
correlation expected although more tests should be performed under more controlled circumstances. 
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Figure 5.6. (Left) DSM output (derived SQM) versus SQM values. (Right) Measured SQM 
versus derived SQM using the RGB output of the DSM app. 

	

5.7	Spectral	response	test	on	2018/05/16-17	

After the results of previous tests, it was decided to modify the DSM app code to fix the white balance 
as a first step. The new code fix the white balance after the dark measure is made.  Figure 5.7 shows 
the results of the spectral response calibration of the iPhone 6s using this new version. 

	
Figure 5.7. Spectral response of the iPhone 6s using the new version of DSM app. Note 
the negative values around 500-550 nm. 

	

5.8.	Spectral	response	test	on	2018/06/05-06	

The same negative values are obtained after the new tests on 2018/06.  
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Figure 5.8. Spectral response of the iPhone 6s using the new version of DSM app. Note 
the negative values around 500-550 nm. 

	
It is evident that the new improvement is not enough to provide RAW values. 

	

 


