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Fig. 2. Two different ways of controlling musical dynamics. On the left, a track with few dynamic processing, leading to a Peak to RMS
Regression Coefficient close to 1 (0.79). On the right, a highly processed track leading to a Peak to RMS Regression Coefficient muct
closer to 0 (0.26).

level. The PRRC is intended to describe the amount of dythe following compressors: Waves H-Com@onnox Ox-
namic processing applied to a source. Itis closely related téord Dynamic§, Sonalksis SV-3157 and URS 197%) as
a previous notion we have been referring to as “paradignwell as the following limiters: Waves %2 Sonnox Oxford
of musical dynamics” [18]. Limiter'%, Thomas Mundt's Loudma%, and Blue Cat's

Short-term PRRC as a signal descriptor is evaluated byrotectot?. Remarkably, all tested compressors led to sim-
computing the regression coefficient between the shortilar results, and so did the limiters.
term RMS and the short-term peak level of a signal, both As far as compressors are concerned, we only present the
expressed in dB. The descriptor is calibrated so that meresults for the Waves H-Comp. Such a choice is motivated
dian (PRRC) 1 in the case of vocals recorded in an by the “analog feel” of the compression algorithm, along
anechoic chamber, and median (PPRC) gets close to 0 with its predictability during use. The amount of compres-
the case of highly limited audio content. We observe thasion is varied by using six combinations of jointly changing
dynamic compression and limiting will decrease PRRCratio and threshold. We perform two processing sessions,
values, while dynamic expansion and gating will increaseusing a fast attack (0.5 ms) in one case, and a slow attack
them. This suggests that the PRRC is a better measure 0 ms) in the other. All remaining settings are set to default
the amount of dynamic processing that was applied to théPunch to 0, Analog to 2, Release to 100 ms). There is no
source than the crest factor, with PRRCL corresponding make-up gain; the file is normalized after processing. This
to the highest degree of a perceptual aspect of the signal wieads us to two groups of 1470 tracks (210 original tracks,
want to call “dynamic naturalness.” plug-in bypass + 6 compression settings).

While it is true that for such a descriptor, correlation As far as limiters are concerned, we only present the
between RMS and peak levels might also be considered, wesults for the Waves L2, which is the more widespread
find that in practice, linear regression leads to more reliableof the four limiters according to personal experience. The
results. Finally, to evaluate PRRC as a global descriptor, wamount of limiting is varied by changing the threshold from

use the median of the short-term PRRC. 0dBtoS 18 dB. All other settings are set to default (Release
to “ARC Mode,” Quantization to “24 bits,” Dither to “Type

3 INELUENCE OF DYNAMIC PROCESSING 17 Sh.ap.ing to .“Normal“). In this configgration_, the make—.
up gain is the inverse of the compression gain. The file is

2.1 Methodology normalized after processing. This leads us to a total of 4200

We want to assess the influence of dynamic processing
on the features described in section 2. We start with the non
limited sub-corpus described in section 1. The tracks from ° www.waves.com/Content.aspx2i@111
this sub-corpus were processed using look-ahead brick- & www.sonnoxplugins.com/pub/plugins/products/dynamics.
wall limiters and compressors. All plug-ins were hosted "™ 7 . sonalksis.com/sv315.htm
inside Reapér All tracks were normalized prior and af- 4 www.ursplugins.com/urs1970.html
ter processing. We proceeded with the experiment using o,y waves com/Content. aspx2id11

10 www.sonnoxplugins.com/pub/plugins/products/limiter.htm

11 Joudmax.blogspot.com/
4 www.reaper.fm/ 12 www.bluecataudio.com/Products/Product Protector/
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Fig. 14. Evolution of log(1 + LRA).

These observations are consistent with the technical Fig. 15 shows these events along with the PRRC, whose
timeline provided in section 4.1, according to which thereevolution nicely sums up the observations made in sec-
was an increasing use of limiting between the beginning otion 4. In 2008, a series of articles are published in main-
the 1990s and 2004. The existence of “lo-fi” indie bandsstream journals [1],[16],[39], that unanimously expose the
near 1989 suggests that the growing taste in degraded audise of what they refer to as “hyper-compression” or “hyper-
signals that can be observed after 1984 may not be solely tHamiting.” Having such considerations published in the
loudness war’s responsibility, but also the result of an unimainstream press is consistent with the observation accord-
derlying stylistic tendency. This strongly suggests that theng to which the loudness war has been peaking four years
loudness war is a DAW-related phenomenon (easy plugbefore.
in instantiation) that adds up to an underlying, legitimate, We can sum up the timeline by dividing it into four

stylistic/technical trend (low fidelity). eras.
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Fig. 15. PRRC evolution and technical timeline.
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