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monitoring stations were calculated separately for ev-
ery time period. The calculation method relied on scal-
ing the long-term averaged value of traffic flow for each
road by global scale factor. This factor was obtained by
computing proportions of traffic flow obtained by the
reverse function to the long-term averaged traffic flow,
for each road encompassed by the monitoring station,
and then taking the mean value.

4. Experiments and results

The proposed methodology and the developed algo-
rithm were used to prepare noise maps for the consid-
ered area in one hour time intervals. Maps for the area
of 1650 1610 meters were calculated. The noise level
was calculated in a grid of points spaced equally by
10 10 meters, what resulted in 26982 points. The fol-
lowing main parameters of the propagation model were
set as follows: reflections of the 1st order, search ray
2000 meters, reflected ray 100 m, the distance between
following rays 2 degrees, and the building sound reflec-
tion coefficient 0.8. The ground type for the whole area
was set to 10000 kNsm # (representing hard ground)
(TARALDSEN, JONASSON, 2011). In the first stage (see
Sec. 2.2), calculation was performed on 432 cores and
took 2847 seconds. On the basis of the proposed re-
verse function and measured noise levels the workday
traffic flow profile can be calculated. Several character-
istics of the traffic flow for selected roads are presented
in Fig. 7.

Fig. 7. Traffic flow calculated for selected roads.

As shown in Fig. 7, the traffic flow is relatively
high on roads no. 186 and 189 (based on noise lev-
els obtained by NMS 122). The road no. 422 has lower
throughput because it has one lane in each direction
(based on noise levels obtained by NMS 169). This is
the reason of large difference in the traffic flow vol-
ume. The traffic flow data calculated for all considered
roads were used to compute dynamic noise maps. The
update time was one hour. The noise maps calculation
can be time-synchronized with real noise measurement
results. The final maps obtained for a various hours are
presented in Figs. 8, 9 and 10. The range of noise pol-
lution impact can be observed in detail.

Fig. 8. Noise maps for 2011.07.25 (Monday), hours: 3 AM, 4 AM, 5 AM (from left).
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5. Conclusions

As a result of the described work, the system for
dynamic noise maps calculation employing supercom-
puting grid and sensor network was practically imple-
mented, and tested. Implementation of the software for
the traffic flow determination on the basis of acoustic
climate measurements was performed. The calculated
traffic flow data were used to automatically update
noise source model. It was optimized towards working
on the computer cluster, and thus accelerating noise
maps generation process. Through a unique approach
to the map generation process, dynamic noise maps
may be presented to the public in a convenient and
attractive manner.

The utilization of measured data allows for
achieving unprecedented accuracy of short-term and
long-term sound level distribution visualization. The
achievement of the proper results of the model is
conditioned by providing exact data of the traffic
parameters, even though it cannot be guaranteed
that computed levels are always reflect the real ones.
Local sound events may have an influence on the total
instantaneous noise level. The verification of sound
levels based on a series of real measurements increases
credibility of the simulation results. Employing the
supercomputer allows for creating such maps in a
reasonable time.

Future work could be aimed at applying sound
recognition algorithms in order to identify sound
events not related to the traffic noise. Moreover, the
use of hardware devices for traffic flow measurements,
which are currently being installed in the city, would
help to achieve precise source model parameters.
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