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Article written by Guido Noselli - guidonoselli@outline.it
(originally published in Sound & Lite italian magazine - December 1998)

The issue covered in this article is one of those things Americans would call "Tech
Topics", a term sometimes coined by Italian trade members who’re often such great xenophiles
because they’re fascinated by the esotericism of the words rather than out of real conviction.

In fact, this piece REALLY IS a "Tech topic"!

"Objective differences in the performance required from professional
sound systems for correct reproduction of club music or Pop/Rock
concerts."

I’m not one of those people who insist that when a sound system’s good it can be used
to reproduce any kind of music.

In fact, immediately want to say that if the systems mentioned in the title are designed
without any sort of compromise whatsoever, they’ll be very different from a technical point of
view, because there are big differences in the performance they have to give.

What are these differences in performance?

To find out, going to concerts or clubs isn’t sufficient; at the most, this might give a very
approximate idea to somebody who already has some experience in the problems involved.

So what’s the best thing to do?

Having faced the problem a few years ago for business reasons, since Outline (already
specialists in audio systems for permanent installations, particularly those for clubs) had
decided to enter the mobile pro audio sound reinforcement market with a high profile, | decided
to carry out a series of measurement experiments aimed at personally obtaining a sufficient
amount of statistically organized figures to make the difference between the requirements for
reproducing or producing Pop/Rock music and music played in clubs clear to me, as well as
objective and numerically quantifiable.

Without this type of objective data, having to base oneself on descriptions by people
working in this field, or the opinions of would-be "experts”, | think that nobody, even people with
the greatest goodwill, could go ahead with valid concrete realizations.

As well as obviously not being the right time or place for me to explain the entire program of my
research and measurement work, some of this specifically studied work is also our company’s
intellectual property, so is confidential.

I'll therefore just mention some of the conclusions | reached, and which | think are of
general interest, along with one of the most important clarifying tests as far as the
aforementioned differences are concerned. On the occasion of this article, | decided to repeat
this test on a limited number of recordings, which were nevertheless sufficient to check the
results and update the data that had already emerged from the work carried out at our factory a
few years ago. The test consists in measuring and recording the band of frequencies "excited"
in 1/3 octave by a certain (obviously significant) number of pieces of music of each individual
genre, calculating the mean of the various recordings and, lastly, comparing the means
obtained.
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Described like this, the test seems simple, and it seems intuitive that, once the mean
power spectrum of the different music genres has been established and measured, the
comparison of the curves obtained by doing this becomes a means of evaluation, upstream of
the numerous other ones required, to unmistakably find the most conditioning of the
performance differences that any sound reinforcement system must have to enable it to be used
correctly.

In actual fact, it was a very hard job deciding how to record the sound’s power spectrum, in
order for the result of these recordings to be effectively related to the real performance a sound
reinforcement system should have for any specific type of music.

Some uncertainty in fact arose, because this type of measurement, consisting basically
in the recording in dBm of the electric signal corresponding to the spectrum of frequencies
excited by a piece of music over the entire audio band, doesn't itself give any indications
regarding a whole series of important acoustic parameters such as sensitivity, directivity,
passband, distortion, etc., which definitely must be taken into consideration for the overall
evaluation of a sound reinforcement system. There’s no doubt however of its validity, as it
achieves objective measurements which, "weighted" using appropriate methods and auxiliary
correction parameters, give sound system manufacturers and professional users adequate
indications (as will be seen in the diagrams) regarding electric power or relative differences,
necessary for reproducing different types of music. Finding the aforementioned acoustic
performance from these data is a mere mathematical exercise for an expert, so surely it must be
really simple to evaluate a system using these measurements?

Absolutely not!

In fact, in acoustics, all measured or calculated numeric parameters must always be

evaluated by means of direct listening in standard conditions (repeatable, typically neutral
conditions) of the system featuring the numeric parameters in question.
In other words, our hearing is the final yardstick that certifies or nullifies the figures’ value and
congruity. For example, good linear frequency response measured with pink noise doesn’t
necessarily mean you have a good sound reinforcement system; but if the system also sounds
good, this means that the frequency response measured with the pink noise has a real value.

But we’ll be able to talk about these "Tech Topics" in the future.

What | want to do now is stress which and how many objective performance features
there are, in terms of mean power in audio band, dBm, which should be expected from a sound
reinforcement system for clubs or Pop and Rock concerts.

I must state that, working on the assumption that our hearing must be the ultimate judge,
along with one of my collaborators (well known for having a good ear for music) and using top
guality headphones (AKG K-280 Parabolic) | "monitored" all the recordings of the tracks used
for the test (the pieces listed under the measurement graphs) several times on different days, to
avoid listening fatigue, eliminating all those that seemed in my opinion (confirmed by my
collaborator) to be to some extent "unbalanced" from the point of view of timbre. The
headphones received a feed from the two outputs of an Outline PRO 4008 mixer, which
received the signal on a line input, taken directly from the CD player’s headphone output.

The measurement set-up therefore consisted in a low-distortion Sony CD Player and 1-
bit converter, a 3-input signal summer with a very wide passband and low distortion, built in our
labs to obtain the sum of the line outputs of the two stereo channels of the music signal from the
CD Player, plus another single channel taken from an "effects generator”, purpose-built by
Outline in order to add impulse signals with a different form, amplitude and duration from the
music signal. This modified signal was then fed directly to the line input of a computerized
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measurement/recording card, mounted in a PC with a Pentium MMX 166 M processor, without
any other intermediate electronics, to avoid any further alteration of the source’s sound or
dynamics, apart from that deliberately added with the "effects generator”, which was only to
achieve a "live mix" of the pieces of music.

The measurement card was an American LinearX pcRTA, which, as well as having all
the functions of a real-time spectrum analyser, used for this test with a resolution of */5 octave,
complete with all the ANSI weightings filters currently used (A, B, C, D and E), impedance
measurement and reverb time measurement, also has sophisticated functions and settings for
analysing noise or other signals, in relation to time as well as level and frequency, with statistic
tabular and 3D views of the recorded sound events.

The choice of the type and quantity of static and dynamic corrections of the
aforementioned pre-recorded signal are the result of years of careful work at Outline, which is
still updated on an on-going basis, with dozens and dozens of laboratory recordings and dozens
of comparisons with direct recordings carried out in-situ in clubs.

This method, which has always played a key role in achieving great performance in the
sector in which we mainly work, has been opportunely adapted and integrated and used for
some years by Outline, with results which are anything but negligible in various pro sound
reinforcement fields, for different types of music, such as Pop, Rock, Jazz, Folk and Classical
music in its various forms. We’ll now take into consideration the measurements carried out for
the music genres involved in this specific analysis.

The first graph below contains the wide-band spectrum responses with "Outline
weighting” obtained by the complete recording of 5 pieces of music that could generally
speaking be described as "pop", by the various artists listed. The curve with the thickest line is a
weighed mean of the five curves resulting from the recordings obtained using the method
described.

To understand the graphs, it's very important to note how each curve (including the
curve resulting from their weighed mean) has been normalized to 0dBm with respect to the
average power value of the wide-band spectrum (20 to 20,000 Hz): see "full range" band on the
left of the graph. This means that all the curves, with the same average power on the entire
audio band, can be compared according to their different timbre. Like the first one, the second
(rock music) and third (club music) graphs contain the same series of curves and information
obtained with the same method.
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The fourth graph, on the other hand, compares (using identical methods — normalized to
0dBm) the same weighed mean curves, obtained separately from the three music genres being
compared. This graph, which doesn’t claim to be an indication with absolute value regarding the
curves shown in it, nevertheless clearly highlights the differences in power required for
reproducing the music genres analyzed, regarding the spectrum distribution over the entire
audio band of the energy found in them.

Reading this graph leads to a first important consideration: a correctly designed sound
system, as well as having all the adequate mechanical, physical and electrical characteristics
(which we’ll have plenty of opportunity of discussing in the future) must also meet the
requirements of electric (and therefore acoustic) power, closely related to the spectrum balance
highlighted by the curves shown.
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