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Technical analysis of the reasons for some complaints

about the acoustical behavior of the Auditorium of Parma

0. Introduction

The Auditorium of Parma was inaugurated less than 1 year ago, with a remarkable performance of M° Riccardo Muti, conducting the La Scala Philarmonic Orchestra. This was followed by a complete season, including symphonic concerts and camera ensembles, and also some opera recitals (without scenes and action, of course).

For most of these performances the results were very good, no one complained, and conductors, performers and listeners were  substantially perfectly satisfied. In occasion of some performances, instead, some problem occurred, and a little (but significant) number of

Listeners complained, expressing different opinions.

However, I had the possibility to speak with some of them, who reveled to possess a quite similar profile: all were musicians, but their were not complaining about the acoustics from the performer’s point of view, they were reporting their experiences as listeners. The bad experiences almost always occurred when seating far from the stage, in third block of seats, and particularly in the last rows.

Most of these guys reported the fact that the lack of clarity and excessive running reverberation was affecting just some of the players, depending on their position over the stage. Although there was some scattering in the opinions, it seems that the advanced positions (close to the audience) give more problems than the positions well back on the stage.

All these listeners, however, complained about the same facts: lack of clarity, the sound of these instruments are covered by the others, it is impossible to “listen to the score”.

It was clear how the complains come only from musically-educated people, that is, from people who, in conditions of high clarity, are actually capable of writing the score after listening to the musical phrase. Evidently, they are used to listen to music in this way (“reading the notes”), and they suffer from the fact that this is not always possible inside the Auditorium of Parma (while, of course, this is ALWAYS possible in the Regio Theater, and going up in the Loggione makes this even easier).

As the rumors raised from these people quickly spread in a small town as Parma, and considering that this fact can progressively build a bad reputation for the acoustics of the Auditorium, the local municipality decided to perform some tests, for evaluating the reasons of the complaints, and see if something can be done for resolve the situation.

The following chapters are just the report of a preliminary investigations, which however was clearly indicating that there is some technical basis for the complaints, and consequently that a more detailed analysis is required for calibrating the optimal counter-measures.

However, considering the architectural environment, and the fact that the acoustics of the Auditorium of Parma was the result of a careful design jointly made by Renzo Piano’s Building Workshop and Muller BBM, it appears useful to prosecute in this effort only after advice from them. This is the reason for which this report is written in English.

Only after this advice, the undersigned will continue the evaluation of possible minor modifications to be applied to the internal surfaces of the Auditorium.

1. Acoustical measurements

Two series of acoustical measurements were made, for assessing the variation of the acoustical behaviour due to the different position of the sound source.

First of all, it must be noted that some variation already emerged from the results of the acoustical tests conducted before the inauguration, both by the undersigned and by dr. Reynolds. For example, the following pictures shows the plan of the measuring points (source and receivers) employed during the measurements conducted by the latter: the first one contains the values of Clarity C80 (at 1 kHz) measured with the source close to the proscenium, whilst the second is the same, but with the source far back on the stage.
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It can be seen how the clarity, in the first case, drops significantly when going from the first rows to the last rows of seats: in the rear part of the room it is around –4 dB. Instead, when the source is more distant, “strangely” the clarity is falling much less, and in the last rows it is approximately 1 dB better than when the source was closer.

This fact suggested that the distance from the source is acting the opposite way as it should be, the far sources are reinforced, and the close sources are attenuated.

For investigating this fact, two new series of measurements were conducted. Both of these measurements were made by means of an omnidirectional sound source, employing the new sine-sweep method, which produces very good S/N ratios and pristine, wide-band impulse response measurements. The microphone was binaural (Sennheiser MKE-2002), and a 24-bits, 49 kHz sound board (Digifram Vxpocket 440) was employed, together with our AURORA software (CoolEdit + plugins)

The following photos were taken during the measurements.
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The first data series was collected on 14-5-2002, the second one on 20-10-2002.

The following pictures show the position of the measurement points employed.
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Measurement points on 17-5-02
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Measurement points on 20-10-02
It can be seen how, in the first case, the measurements were performed on-axis, whilst, in the second case, a line off-axis was chosen, for avoiding the anomalous propagation along the central corridor and the symmetry effects.

The results of these two measurement collections are yet to be completely evaluated. Indeed, some very significant results already appears, and they are shown here.

The following picture shows the values of G (strength), as a function of the distance from the proscenium border.
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It can be seen how the close source gives very high values of Strength, but these exhibit a larger variation. Instead, when the source is far, the G is lower, but more constant. From this graph, however, the situation does not seems very bad, the above behaviour is normal in a good room.

But now we look at the similar plot for Clarity C80:
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Now it is clear how, when the source is far from the audience, the Clarity is almost uniform, and is within the “optimal” range for an empty room (the clarity will increase by approximately 1 dB when the room is full).

Instead, when the source is close to the audience, the clarity is initially too high, it reaches the optimal range in the central part of the room, but then suddenly falls to values far below the optimal range. Only the last 1/3 of the seating area seems to be affected by this problem.

The final evaluation regarded the reverberation time.

The following picture, measured with the empty room by dr. Reynolds, compares the rev.time values with the design’s goals:
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The yellow area represents the Designed values, and it is shown how, assuming a reasonable reduction due to the presence of the audience, from the measured values with the empty room it was foreseen to reach, almost perfectly, the design goal.

The undersigned made a test with the room actually filled of audience, in occasion of a concert for an arch quartet (and consequently, the audience was full, but the stage almost completely empty). 

The following picture shows the room during the measurement:
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These are the results:
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It can be seen how the variation from the empty room (measured some minutes before the audience entered the room, in the very same positions and with the same equipment) was very little.

Although the values are not far from the design ones, they are still a bit greater… And this can explain some of the complaints, particularly those coming from listeners which are not used to listen to symphonic music in very live concert halls.

2. Analysis of the possible causes and search for remedies

The only simple explanation of what has been found is that the acoustic reflectors, hanging over the stage, are not aligned properly for providing useful reflections when the sound source is close the audience.

In fact, the published drawings, as the one reported in the following sheet, demonstrate that the reflectors work properly when the source is well back on the stage.

We made the same geometrical construction for other two positions of the source, which are reported on the following two sheets. These demonstrate that the reflections coming from the reflectors do not reach the rear part of the hall, particularly when the source is close to the audience.

This also suggests a very simple remedy: to tilt slightly some of the reflectors, so that their projection covers uniformly the audience also when the source is close to the audience. This is technically well feasible, it does not have a relevant visual impact, and is easily reversible.

So we plan to evaluate the optimal position for the reflectors, employing the room acoustics model (Ramsete) which we have developed in the past years.

However, it is advisable that the designers are made aware of these facts, so that they can give

their advice, and suggest the optimal strategy for intervening on their work.

The undersigned wants to provide maximum support to the designers, and will provide all the details of the measurements and computations performed.

Parma, 27-10-2002

Ing. Angelo Farina
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Auditorium di Parma – Sections for acoustical verification of reflectors

[image: image15.png]MY

I

ti

T
il





Sez. 1 - source back on the stage (Author: Muller)
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Sez. 2 – Source in the center of the stage (Author: Farina)
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Sez. 3 – Source close to the audience (Author: Farina)
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Example of sloping reflectors in the Auditorium of Rome (Medium Hall)
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