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Summary 
 

In order to improve the acoustic environment inside big cities as well as around 
villages close to transport infrastructures or to industrial plants, it is necessary to depict a 
clear image of the actual situation to make the proper strategic choices for noise reduction.  

Noise models are obviously a powerful tool to simulate acoustic field and predict 
benefits of mitigation. However, in many situations, sources’ sound power are unknown 
and, moreover, very often noise emission is function of the period of the day, the day of 
the week, the week of the month and the month of the year. This dynamic situation is 
particularly frequent when sound sources are railways or roads, which change their 
emission according to traffic flows. In addition to the above, when receivers are located 
hundred meters away from the sources, the weather conditions strongly affects noise 
propagation and thus makes the approach to the problem more complicated. 

For an effective approach to such a variable scenario, a dynamic investigation tool 
is  the best choice to understand the acoustic environment and plan more proper action 
plans. 

In 2013 a group of people from Universities and private companies presented a 
proposal to the European Commission for a co-financed project in LIFE+ framework, 
finalized  to develop an integrated platform to calculate dynamic noise maps according to 
real-time acquired noise data. The project, named Dynamap, was approved: it started in 
2014 and it is still in progress. In this paper the principle of operations and the obtained 
results up to now are presented. 
 
Dynamic noise maps  
 

Dynamic noise maps are acoustic maps automatically updated using measured 
data provided by monitoring stations located close to sound sources, such as roads, rails 
and industrial plants. This application is extremely fast as no further recalculation of the 
sound propagation is required to adapt the noise map to the measured data. The 
monitoring stations are installed at relevant receiver locations where sound pressure levels 
are dominated by single sources. For each one of the monitored sources and for the 
remaining sources a complete noise map is calculated and saved for the entire mapping 
area. 

The update of the noise map is achieved by scaling the noise levels of pre-
calculated (basic) noise map as a function of the difference observed between measured 
and calculated data at the measuring point. This operation is provided for each source 
present in the mapping area. The updated total map is achieved through energetic 
summation of all updated noise maps. The updating process can either be based on 
automatically registered traffic count data or other source parameters. 
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The idea of linking the output of sound level meters to noise calculation models to 

produce automatic and updated noise maps is not new; instead, the innovative aspect of 
the project consists in its implementation in a real complex environment with many 
sources, variable sound propagation scenarios and ‘low cost approach'. 
 
Pilot areas 
 
 The Dynamap project [1][2][3][4] foresees the implementation in two pilot areas: part 
of the city of Milan and ring road around Rome. The two areas have different kind of traffic 
and different propagation scenarios. Inside the city of Milan the traffic is quite  complex 
and the number of roads is very high and includes intersections, one-way roads and hot 
spots that can influence a big number of other roads. In Rome the scenario is more simple 
but the weather conditions has a great influence on the noise propagation. Without going 
too much in-depth on how these different situations are treated, the next chapters will 
describe the components of the system, how they interact to give real-time results on 
noise environment and how the output of the system can be used for a possible noise 
governance. 
 
Base maps 
 

In order to make a map scaling, first of all it is necessary to have some base noise 
maps as input data.  

For the city of Milan six different noise maps were computed, each one related to 
group of roads with similar traffic characteristics. The road clusterization [5] was performed 
after a very in-depth study that involved acousticians and road traffic experts.  

For the ring around Rome 228 basic maps (19 road arches x 6 different propagation 
schemas according to meteo,  both for working days and weekend) were computed [6]. 
The study for Rome basic maps involved acousticians and meteorologists.  

In addition to the above, for both areas, also vertical maps were computed. 
 

Monitoring stations 
 

Standard monitoring stations, as well as sound level meters, are expensive and, 
unfortunately, in order to make the system properly work, many measuring points are 
needed. More in detail, for the part of the city of Milan involved in the project, 24 
measuring points were defined, whereas in Rome one measuring point for each arch of 
the ring (between two intersections) was identified. So, in total, the number of measuring 
points necessary for the two pilot areas is 43. 

To measure the noise in the selected 
points, a new low-cost sensor able to measure 
and transmit by cellular network the 1-second 
LAeq values was developed [7]. The sensor 
has also the capability to compute 1/3 octave 
spectrum and to automatically exclude 
anomalous events on their time-frequency 
behaviour basis and by means of its internal 
database. The image shows one sensor 
placed on a road portal on Rome ring. 
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System core 
 
 In order to scale the basic maps according to the measured data, and to sum them 
together to obtain the global map, some calculation is obviously necessary. The next 
picture shows how the data coming from the monitoring stations interacts with the system 
in order to produce the global map. 

The computer that implements calculation has also the task to publish noise maps 
on a web site for information to citizens and for technicians’ investigations. 

More in detail, each one of the two systems (Milan and Rome) uses two different 
servers: one for data collection and the other for map sum and scale. 

The choice to use different machines for 
the two systems and for the two tasks, for a total 
of four server, is due to the fact that the number 
of operations to collect data continuously from 
the  43 stations and operate the scale and sum 
process consumes a lot of computing power. In 
fact, both Milan and Rome have maps of about 
300,000 points and, in order to produce a new 
global map every 30 seconds, it is necessary to 
perform a very huge number of operations; 
practically Milan requires 300,000x6=1,500,000 
products plus 300,000 sums and 300,000 logs 
every 30 seconds, whereas Rome requires 
300,000x19=5,700,000 products plus 300,000 
additions and 300,000 logs with the same rate. In 
addition to the above, Rome systems also 
produce a second map based on Harmonica Index[8], which practically consists in 
600,000 more products and 600.000 more sums. Both servers for map calculation also 
have to make interpolations to produce contour lines, and have to prepare results for the 
geoportal that takes care of their publication [9]. The next images show a portion of Milan 
dynamic noise map with low (left)  and high (right) zoon levels, published on the geoportal. 

 

  
Milan: zoomed-out map Milan: zoomed-in map 

 
The next pictures show the same output for Rome ring map, zoomed-out (left) and  

zoomed-in (right), related to a roads intersection.  
 

 
 
 



ELPIT 2017 

 Samara State Technical University, Russia 

September 20-24, 2017 

 

DYNAMAP - Andrea Cerniglia 

 
 

  
Rome: zoomed-out map Rome: zoomed-in map 

 
Rome maps are already visible at address http://rome.dynamap.eu 
 
System validation 
 
At the moment (September 2017)  the two systems are going under a validation procedure 
and are still subjected to some minor tuning in order to fit the needs of everyone involved, 
as best as possible.  
 
Next steps 
 
After the validation procedure and the dissemination processes, the systems will be used 
to produce periodic noise maps according to EU and local regulations, including the 
identification of  hot spots, the calculation of number of people exposed to noise level 
limits, etcetera.  A further step considers the possibility to drive dynamic speed limit signs 
or other road signs in order to automatically control the noise in a specific area. The 
Dynamap project will terminate in 2019. 
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