Lab Report 2, A continuing experiment with Synthesising flute vibrato
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ABSTRACT

Existing vibrato code is refined in the process creating an envelope upon a signal. Analysis will be done by synthesis in reference to real flute vibrato. 

· INTRODUCTION

Continuing on from Lab Report 1, this report looks at synthesising vibrato, using real flute samples as the input signal. These flute samples were played without vibrato. The core of the vibrato code, is code that uses ideas taken from chapter 3 of the DaFx book [1].
Synthesised vibrato is found in most effect pedals and pads for almost all electric instruments these days. Real flute vibrato can be characterised as containing both frequency modulation and amplitude modulation. Vibrato is classically defined as the fluctuation and oscillation between a primary pitch and ideally a slightly lower, secondary pitch. This second pitch should not reach a full semi-tone in difference, but can, at times, dance dangerously close to it. In the instance that a semi-tone difference in pitch is achieved, vibrato would cease to exist and would become a trill. [2].

The hypothesis of this experiment is that a simple warm-up period for vibrato synthesis will add significantly to the perceived ‘real-ness’ of the vibrato when compared to real world vibrato.
· Synthesis framework; Dafx code

An input signal of a flute playing a steady single note, without any vibrato was used. Approximately 6 input signals were chosen, that ranged from A4 to C7, all played at Mezzo Forte (mf) dynamic range. The input signal was averaged and then plotted. A smoothed Hanning envelope was generated over the input signal in order to initiate a ‘warm-up’ period of the vibrato.
The signal then had vibrato added to it, so that it mimicked the way in which real vibrato would be initiated by a flute player and then fluctuated; gradually brought in and the phased out. (see Figure 1)

· RESULTS

Unfortunately, code that is briefly described above was borrowed from William Martens, and was not able to be pieced together in time to be handed in for this lab report. Because of this, a simplified version of the intended experiment had to be formulated, in keeping with the idea shown in Figure 1, as outlined below:
The same input signal of a flute playing a steady note without any vibrato was used and again the same 6 input signals were chosen. The signal was averaged and the plotted.

Once this was done, a Gausswin window was implemented, (the code was adapted from that provided by Luis Jofre in DAS tutorials) and the vibrato was processed over this resulting signal (see Figure 2).

The vibrato code that was used, was taken from DAFx [1], titled ‘M-file 3.4 (vibrato.m)’ (see attached ‘LB_Vibrato_function.m’). The code can be explained as the following:

· stipulating the delay of the input in seconds

· stipulating the delay in the number of samples

· stipulating the modulation width in the number of samples, along with a return in case the modulation width is greater than the basic delay.

The Gausswin window used was 1024 samples as a starting point, with the intention of working at different sized windows in order to discern the best outcome. Post-synthesis, it was determined that a window of approximately 1024 samples gave the best results.
As found in Lab Report 1, the frequency modulation parameter determined for this vibrato code is 5 – 9 Hz and the delay modulation is approximately 3 – 10 milliseconds.
The resultant synthesis that occurred from this, was the introduction of the vibrato had a ‘warm up’ period, which is more closely aligned with the way in which real world vibrato is created.
Choices in input signals had to be slightly altered as well, as there were some signals that had a slight amount of waver to them already, which did throw off the vibrato code and make it appear to be ‘not-real’ after synthesis.

· DISCUSSION

Unfortunately, the initial intention of this experiment had to be modulated a little bit in order to come about with some results in time. Given this, the results that have come about are not nearly as different from the first Lab Report as would have been liked. This proves that I was a little ambitious in my attempt to achieve this experiment and a gap in my own knowledge that needs to be rectified. 

However, despite this, the results that have come about indicate that there is still a large amount of opportunity to continuing work in this area, as the possibility of creating an accurate flute vibrato is slightly more difficult than first anticipated.

Throughout this experiment, it also became apparent that the vibrato code originally taken from the DaFx book needs further changes made to it, so that it can be applied to signals that do have some pre-existing vibrato in them. It would be beneficial to add in code that removes or squashes all forms of amplitude fluctuation prior to the vibrato processing. This would keep results more aligned with each other and make analysis much clearer. If this were to occur, the potential possibility to create flute sounds through synthesis could lead to some very interesting areas; and could even be refined as to eliminate the need to have more than one initial input signal.
· CONCLUSION

The results support the hypothesis, that the inclusion of a ‘warm- up’ period in vibrato application adds to the synthesis of a flute vibrato that appears to be more realistic.
Continuing work in this area would prove beneficial in exploring the computational possibilities of vibrato.
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Figure 1. Vibrato synthesis
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Figure 2. Example of Gausswin window















