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ABSTRACT: The goal of the present paper is to objectify the intrinsic subjectivity of sound as a media of music
by applying psycho-acoustical methodology to the analysis of a musical work. First, 18 sound samples are
extracted from "Symponie Fantastique written by Hector Berlioz, which is a piece of program music, and then
the objective Zwicher’s sound quality parameters such as: Loudness, Sharpness, Roughness and Fluctuation
Strength are evaluated for each of these sound samples. For subjective sound quality evaluation, 9 representative
sound quality adjectives are extracted on a basis of program feature of Symponie Fantastique and the first jury test
is carried out by using the numeric rating method and the paired comparison method. Three sound quality

CLINT

adjectives, “bright”, “noisy”, and “realistic” are extracted from the factor analysis of the first jury test result. On
a basis of the computed sound metrics and the second jury test result for the three sound quality adjectives, three
sound quality indexes are developed to represent the sound qualities of "Symponie Fantastique, .

Keywords: Sound quality, Zwicker’s SQ parameter, Symphonie fantastique, Program music
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Table 2. Semantic adjective.

o B8E

Representative Mean set Opposite representative Opposite mean set
means means
pleasant pleasant, promising, excited, glad, happy gloomy gloomy, desperate, sad, distressed
quiet quiet, silent noisy noisy
peaceful comfortable, peacesftl;lt,)i astoral, mild, idyll, unstable uncomfortable, unstable
smooth smooth rough rough
realistic realistic dreaming fantasy, dreaming, giddy
dle slow, fiee, idle HervoUs premature, bus;f, urgent, nervous, pressing,
upsurging, tense, fanatical
. . . dark, blear, ominous, creepy, ghastly, heroic,
bright bright, light dark aooseflesh
passionate, progressive, active, cheerful,
. rhythmical, elated, marching, amusing, still, boring, sluggish, stuffy, hesitating,
passionate dancing, cool, explosive, determining, brave, stuffy cautious, cowardly, simple
militant, fancy
pious pious, calm flippant flippant
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Table 3. Zwicker SQ parameters and SPLs of sample sound sources.
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SPL Loudness Sharpness Roughness Fluctuation strength
iilr;lg‘lier (dBA) (sone) (acum) (asper) (vacil)
Left Right Left Right Left Right Left Right Left Right
S1 54.2 52.1 6.49 5.58 1.40 1.34 0.72 0.65 1.61 1.48
S2 55.9 53.0 7.99 6.61 1.54 1.43 0.75 0.78 1.76 1.66
S3 55.9 522 8.49 6.97 1.58 1.45 0.72 0.69 2.19 223
sS4 68.9 68.8 184 16.4 1.6 1.49 0.82 0.84 2.18 2.06
S5 61.5 58.3 12.7 10.4 1.42 1.27 0.80 0.81 2.53 242
S6 54.1 54.4 5.44 5.46 1.28 1.29 0.51 0.45 1.61 1.75
S7 63.1 60.2 12.0 9.55 1.35 1.29 0.44 0.53 1.68 1.48
S8 573 55.2 6.25 5.37 0.75 0.76 1.56 1.47 1.36 1.29
S9 47.4 47.6 4.33 4.26 0.96 0.93 0.65 0.66 1.42 1.61
S10 68.2 67.8 16.3 16.5 1.07 1.07 1.29 1.33 2.26 2.15
S11 72.8 71.4 22.8 21.1 1.3 1.23 1.29 1.26 2.29 293
S12 75.6 73.7 324 30.0 1.48 1.42 0.54 0.49 1.94 1.67
S13 62.0 60.8 10.4 10.0 0.85 0.83 0.78 0.77 3.15 3.10
S14 72.2 71.3 22.8 21.6 1.32 1.26 0.77 0.76 1.97 1.94
S15 64.3 62.0 124 1.1 1.16 1.12 0.81 0.82 2.00 1.87
S16 55.0 53.7 7.79 6.96 0.9 0.91 0.77 0.67 1.72 1.73
S17 64.3 65.1 10.8 11.3 0.91 0.85 0.57 0.56 1.61 1.56
S18 64.9 63.3 11.2 10.5 1.69 1.58 0.74 0.69 1.84 1.79
of tigt 2uE Uetli ek e a7z B ol A At B ARgste] AaAdS
W U= Fidod Al12Ho] fF 70 75.6 dBAR shelom, S A5 EA 5o thE VIFgol| A X138
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Table 4. Correlation coefficients between the sound

Adicci Extr- Very .A Aver .A Very Extr- o ) ) WS .
ljective| eme little | age | little eme | Adjective quality parameters and the first subjective evaluation
* s s lel 713519 10 B) results for each sound sample.
Ql | gloomy pleasant Question L S R F.
Q| quiet noisy (sone) (acum) (asper) (vacil)
Q3 | unstable peaceful Ql 0.40 0.26 -0.08 0.38
Q4 | smooth rough Q2 0.72 0.14 0.40 0.39
Q5 |dreaming realistic Q3 0.09 0.27 -0.43 0.22
Q6 | idle nervous Q4 0.49 -0.12 0.47 0.01
Q7| dark bright Q5 0.50 0.09 0.18 -0.01
Q8 | stuify passionate Q6 0.14 -0.32 0.49 -0.13
Q9 | flippant pious Q7 0.41 0.40 023 0.49
Fig. 2. questionnaire for subjective evaluation of Q8 0.76 0.45 0.14 0.52
sound quality. Q9 0.29 0.26 0.07 0.44
it 0.44 0.15 0.12 0.23
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Table 5. Factor analysis results for each sound sample.

Question Factor 1 Factor 2 Factor 3
Ql 0.6282 0.5427 0.0330
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Q5 -0.2019 0.0507 0.9755
Q6 -0.7935 0.1749 0.1995
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Q8 0.2619 0.6937 0.1467
Q9 0.0287 0.4926 -0.1313
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Table 6. Correlation coefficients between sound quality
parameters and second subjective evaluation.

Question (sc;e) (acim) (as};er) (v:cil)
Ql 0.48 0.37 -0.18 0.51
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Fig. 3. Least square linear regression lines of sound
quality index for 18 sound samples. The correlation
coefficients are 0.65, 0.85 and 0.76 respectively.
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