Colors and Timbres
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As a whole, color choices seem to be more pitch dependent than timbre
dependent: The most popular choices comprised a spectrum of mostly
brown, orange and yellow colors (brown for low pitches, yellow for high
pitches), as well as sometimes blue/grey/black colors for the low register
of nearly all instruments (except oboe and violin).

A number of observations suggest that even non-synesthetic individuals
show some consistent color-timbre mappings: Higher pitches are associated
with brighter colors (Ward et al. 2006). Listeners match fast musical pieces
mostly with yellow and red colors and slow pieces with green or blue colors
(Palmer et al. 2013). Accordingly, faster attacks increase the selection of
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between colors and musical instruments can be found: octave of the pitch (octave)
TR Comine e e Bue bl bucluwiebu)  [fUTTATNGL. T e Generally, high pitched stimuli were more often matched with white and
e igh per light colors (consistent with Ward et al. 2006), as well as more saturated
O00e e colors, while stimuli from the lower octaves tended to be paired with black
or dark colors (see Fig. 5).
The overall agreement between individual raters concerning specific color
e choices was low (Fleiss' Kappa = 0.0706; Intraclass Correlation
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When analysing the distribution of color choices across different
: iInstruments via Fisher's exact tests, certain characteristic accumulations
sl : 0 B T | can be observed (see Fig. 6). E.qg. the trumpet was often associated with

PR red and vyellow colors, which corresponds very well to previously
described instrument-color-mappings in literature. Certain instruments
like flute, oboe, clarinet, trumpet and violin are often associated with
white and light colors, especially when being played in high pitches.

light blue yellow bright silver
Violin middle
Violin high
Cello low
Cello middle
Cello high

Fig. 1: Color-Instrument-Mappings by non-synesthetic persons and authors from the 18t to 20" century
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tlmbre featureS? 0,0009 Fig. 6: Colors that were significantly more often chosen for samples of the specified instruments

0,0022 (according to Fisher's exact test of each instrument-color-combination compared to the remaining
In an analysis of the timbral attributes of the stimuli signals, it can be seen

Similarly to the music-color-test that there is a positive correlation between the brightness of the selected

done by Palmer et al. (2013) and
Griscom (2014), the color stimuli
used here consist of the 38

Berkeley Color Project colors
(BCP). They are displayed

mean color and features that are related to the fundamental frequency
and (timbral) brightness like the spectral centroid, the spectral energy
between 2 and 4 kHz, spectral roll-off, and certain MFCCs. Including the
RGB channels did not add any more information as they were strongly
correlated with the grey value / brightness.
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Fig. 7: Correlation matrix of timbre features and color values

Conclusion

Fig. 2: Berkeley Color Project palette (BCP; Palmer et al. 2013)

types of articulation (staccato, legato). For each sound, listeners were  With an overall relatively low agreement between individual raters,
asked to choose three colors that match best with the instruments’ timbre. timbre-color associations turned out to be most robust in regard to pitch /
Furthermore, for all stimuli, a collection of timbre features was extracted timbral brightness: low pitches are more often associated with dark
using signal analysis techniques (Lartillot & Toiviainen 2007; Genesis 2009; colors (especially brown) while stimuli with high pitch and timbral
Driedger & Muller 2015) and the color choices were tested for correlations brightness are more often associated with lighter and more saturated
with the examined timbre features. colors (especially orange or yellow). Concerning instrumental timbre

some parallels to previous findings can be observed, such as the

_ association between trumpet and red, flute in low register and blue, or
flute/clarinet/violin in high register and yellow/white (Hoffmann 1786, p.
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