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Extended Abstract

The sonority is one of the widely used definitions 

by musicians when trying to define the color or 

the balance of timbres associated with individual 

or groups of instruments, such as for ensembles or 

orchestras. Currently, those who use this term 

refer to subjective parameters associated with the 

"balance of tones," "amplitude of sound," and 

"mixtures of colors," using terms such as bright, 

opaque, robust, weak, among others, which they 

do not have a precise definition. Other theoretical 

musicians also associate sonority with relations 

between consonances, dissonances, and other 

harmonic aspects that may exist in musical 

compositions [1]. Other trends associated with 

electroacoustic music use the new synthesized 

sound resources to achieve mixtures of new 

colors, or sonority other than those obtained only 

with acoustic instruments. 

The perception of sound is characterized by 

amplitude, tone, and timbre mainly, being related 

to physical-acoustic parameters, such as intensity, 

frequency, and the number of harmonics, 

respectively. Furthermore, it is well known that 

the number and relative intensity of the harmonics 

or secondary frequencies, corresponding to an 

individual sound, vary according to the type of 

instrument and its details in the manufacture 

(geometry and materials) [2]. In the same way, but 

the second-order, there is the corresponding to the 

own musical performance carried out by each 

interpreter which can originate, under the same 

acoustic conditions and the same instrument, 

different sonorities. 

From the use of digital signal processing tools, 

these secondary or harmonic frequencies can be 

analyzed, allowing a direct gathering of 

information about the timbre or colors associated 

with each instrument. This process is useful for 

the characterization of the sonority due to its high 

relation with the timbre. Various studies have 

been carried out in this direction for woodwind 

instruments such as the transverse flute and the 

clarinet [3] that propose studying the timbre to 

extract information from the different possible 

colors in any musical instrument, proposing for its 

characterization a spectral centroid with the use of 

digital signal analysis [4]. 

For the present work samples of audio signals 

were obtained from three wooden wind 

instruments, such as transverse flute, oboe, and 

clarinet, which under optimal acoustic conditions 

executed melodic patterns of sounds with the 

same frequency, scales and musical fragments, 

following the methodology of González, Y. [5]. 

Then with the obtained audio samples, different 

spectral analyses were performed using Fast 

Fourier Transform (FFT), Spectral Power Density 

(DPE) and Spectrograms. Finally, ten professional 

musicians listened to the audio samples 

categorizing them subjectively in 6 terms related 

to sonority, which were brilliant, opaque, 

translucent, solid, soft, and metallic. 

From the FFT and DPE, it was possible to 

quantify the number of harmonics present for a 

given fundamental frequency, proposing a 

coefficient defined as the weighted average of the 

17th Brazilian Symposium on Computer Music - SBCM 2019 215



tones and intensities that expresses the magnitude 

of the harmonics present concerning the reference 

frequency or fundamental frequency. This 

indicator allowed to establish comparisons 

between sonorities or colors for each instrument, 

being the common factor in this family the 

associated with "soft" and "opaque" whose 

coefficients were 2.8 and 2.2 respectively. A 

peculiarity of these instruments is that, depending 

on the octave, the coefficient related to timbre 

changes by a factor of 3.5. This change gives 

greater versatility in sonorities for the instruments 

of this family. 

From the spectrogram, the stages of sound 

evolution were analyzed. Each stage contributes to 

obtaining a defined sonority in a maximum time 

of 2 seconds for each sample, concluding that the 

attack and sustenance with which define the type 

of sound for each instrument to be listened to by 

professional musicians. 

Finally, it is proposed to extend the method to 

other families of musical instruments for its 

generalization and potential application in the 

musical creation by sonorities as a compositional 

tool. 
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