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"Comparison of violin impulse responses by listening to convoluted signals"
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In this paper results obtained with a new measuring and playback technique are presented. The main assumption of the technique is that the body of a violin behaves as a linear mechano-acoustic system, transforming input forces applied


from the strings on the bridge into acoustic pressure waves irradiated through he air. Provided that the measured Impulse Response of the violin is sufficiently long as to reflect the complete decay of the instrument, properties of the violin timbre are fully contained in the tranfer function (frequency domain) or in the Impulse Response (time domain). 


As previously  reported by the authors, the impulse responses or frequency responses of violins have been measured both with traditional techniques (2 channel FFT analysers) and with an MLS (Maximum Length Sequence) analyser.


 In this study, these measured impulse responses were convoluted with an "anechoic" signal which was sampled during an actual musical performance, where a phonograph needle was mounted on top of the violin bridge and the acquired data then stored in digital format on a computer. This original signal was a velocity signal, and had to be converted into an equivalent force signal by inverse-filtering for the mobility of the excitation point of the particular violin, prior to applying the convolution process. This made the input signal largely independent from the particular violin used to record it. The convolution process can be used also to add the  reverberation and colouring of a concert hall for direct headphone listening, otherwise the simulation is "acoustically anechoic" and is suitable only to be reproduced by loudspeakers in a good quality, reverberating listening room. A 16 bit sound card in the PC is then used to output the convoluted signal to loudspeakers or headphones, or the signal can be transferred digitally onto a DAT recorder.


In this paper the emphasis is put on a better understanding of the frequency response. An attempt is made to determine which resonance peaks are important to the sound impression of a violin. This investigation was conducted by editing the frequency response on the computer by parametric filtering, and then listening to the signal convoluted both with the original and modified one. Subjective tests were conducted through direct comparisons. The results of these tests show that the Impulse Response technique clearly identifies the differences between violins of different makers, and that by adjusting the frequency response of a bad violin it is possible to make it sound better. However, this "virtual" playing on different violins is limited. For example, little is known about the dependence of the driving point mobility on it's exact location and dynamic load (due to the bow). Therefore, a correct compensation as done here is difficult. Another drawback is the fact that one cannot take into account the feedback loop that causes the musician to adapt to the  peculiarities of a certain instrument to exploit it’s sound  potential fully. This may be desirable since it confirms that the human adaptivity gives a musical performance its ultimate musical touch.











