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Development of Violin Self-Training Algorithm using Fuzzy Logic
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Abstract

A violin plays an essential role among string instruments. It has an extremely strong expressive power that can be
conveyed through beautiful timbre when played correctly. However, a beginner who attempts to play the violin will be
most likely to face difficulties in placing his or her fingers on a specific point of the fingerboard or in bowing the
violin on a specific string. In order to resolve this difficulty, the database of a professional violinist’s bowing skills
were inserted beforehand. By doing so, a beginner can emulate professional’s violin by comparing his playing with the
constructed database that is programmed in the computer. Accordingly, the results are displayed on the monitor after
being evaluated by the performance evaluation function using a fuzzy logic.
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Fig. 1. Main parameters for the bowing.
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Fig. 2. Fuzzy logic controller for violin self-training
algorithm.

e, Ae u: ¥, EEHSF
Fi'AF! G AA 7o 2% 3

w1 Bel @ oAsh ool Wslgol t# R 723
& oxje} ool Mgl tig A .

Table 1. Rules base for error and error rate of force
and bowing velocity applied to bow.
Fe Ve
F NE | ZO | PO v, NE 70 PO

NE | PB | PM | ZO NE | NB | NM | ZO

Z0 PS | ZO | NS Z0 NS | ZO | PS

PO | ZO | NM | NB PO Z0 | PM | PB

(&l ol gt 13
PO : Positive
PM : Positive Medium
PB : Positive Big
PS : Positive Small
70 : Zero

(@ o] Zelo] o3t 7
NE : Negative
NM : Negative Medium
NB : Negative Big
NS : Negative Small
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Fig. 3. Membership function of error, error rate of force
and velocity applied to bow.
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Fig. 4. Five sounding points used in Galamian teaching
method.
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