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number of pollutants near the place where the poster is being observed. This poster is com-
posed of three main variable elements: (I) a message regarding the current air index; (II) a 
visualisation regarding the quantity of each pollutant nearby; and (III) a system of smog par-
ticles. Figure 3 presents three different states of this poster. The online service Open 
Weather and its air pollution API (OpenWeather, 2021a) have been used to retrieve the cur-
rent AQI and the related pollutants for a given location. 

 

Figure 3.  Variations of the Air Pollution poster, from a place where the AQI is good (left) to a place 
where AQI is very poor (right).  

The displayed message informs about the current air quality, adjusting itself based on the 
current AQI value, from good (1) to very poor (5). Concerning the visualisation, each pollu-
tant is represented by a circle that changes its area according to data retrieved for the API. 
The circle is small if the value is good and bigger if the value is bad. The circles’ area is deter-
mined by a logarithmic function that maps the retrieved values, concerning a predefined 
minimum and maximum value for each pollutant. These minima and maxima values are de-
fined according to the prejudice of each substance to the air quality. The presented pollu-
tants are Carbon Monoxide (CO), Nitrogen Monoxide (NO), Nitrogen Dioxide (NO2), Ozone 
(O3), Sulphur Dioxide (SO2), Fine Particles Matter (PM2.5). 

Also, based on the AQI value, the variable part of the message and the fill of the ellipses in 
the visualisation are highlighted by changing their colour. For each AQI value from 1 to 5, the 
colours green, yellow, orange, red and purple were used, respectively. 

Finally, a system of smog particles was used to figuratively represent the human-related 
causes of air pollution. This way, when a person is detected in front of the poster (using a 
face recognition API), the system creates particles in a random position near the bottom 
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edge of the poster. These particles are in motion on the canvas, disrupting the readability of 
the poster. Whenever no one is recognised, the particles disappear. The brightness of the 
smog particles is also defined based on the AQI value. If it is good (1) the particles are 
lighter; if AQI is very poor (5), the particles are darker. 

3.2 Biodiversity loss poster 
We have designed a poster that warns about the negative impact of present-day humans’ 
activities in natural ecosystems (see (Cardinale et al., 2012)). Figure 4 displays some varia-
tions of this poster, which is composed of two kinds of variable elements: (I) the ecosystem; 
and (II) the human.  

 

Figure 4.  Variations of the Biodiversity Loss poster. From left to right: (I) poster in its initial stage; (II) 
poster state during the visualisation of a user; and (III) poster’s state after some time run-
ning. 

The ecosystem is composed of a set of pictorial representations of living beings. This way, 
the ecosystem is represented by a particle system, where any particle has a species associ-
ated. The pictorial representation of the particle is randomly defined from a set of species-
related images. The initial state of the ecosystem is determined by a stochastic selection 
method informed by the estimated percentage of current known species, according to the 
taxonomic group defined by the International Union for Conservation of Nature (IUCN) 
(2021). By default, these particles are moving to an attractor in the centre of the poster. At a 
predefined time (10s), a living being is removed from the poster (i.e. it is extinct), based on 
the probability of a lower estimated threatened species, also according to IUCN. The species 
and particles to be extinct are selected by a stochastic universal sampling method. 


