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An Efficient Guitar Chords Classification System
Using Transfer Learning

Sun Bae Parkﬂ Ho-Kyoung Lee”} Do Sik Yoo '

ABSTRACT

Artificial neural network is widely used for its excellent performance and implementability. However,
traditional neural network needs to learn the system from scratch, with the addition of new input data,
the variation of the observation environment, or the change in the form of input/output data. To resolve
such a problem, the technique of transfer learning has been proposed. Transfer learning constructs a
newly developed target system partially updating existing system and hence provides much more efficient
learning process. Until now, transfer learning is mainly studied in the field of image processing and is
not yet widely employed in acoustic data processing. In this paper, focusing on the scalability of transfer
learning, we apply the concept of transfer learning to the problem of guitar chord classification and evaluate
its performance. For this purpose, we build a target system of convolutional neutral network (CNN) based
48 guitar chords classification system by applying the concept of transfer learning to a source system
of CNN based 24 guitar chords classification system. We show that the system with transfer learning
has performance similar to that of conventional system, but it requires only half the learning time.
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Transfer Learning
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Table 1. Number of learning variables

Table 2. Simulation result on classify accuracy [%]

Input Transfer | Non—transfer
. . System . .
dimension learning learning
519 1 layer CNN | 99.288 99.420
2 layer CNN | 98479 99.799
256 1 layer CNN | 99.338 99.467
2 layer CNN | 98.670 98.845

Table 3. Simulation result on mean learning time per
single batch [ms]

Input Transfer | Non-transfer
. . System . .
dimension learning learning

1 layer CNN 10.82 19.90
2 layer CNN 14.41 27.34

512

1 layer CNN 7.28 12.82
2 layer CNN 9.25 19.40

256

Input Transfer | Non—transfer
. . System . .
dimension learning learning

1 layer CNN | 98,304 99,384

512
2 layer CNN | 49,200 50,744

1 layer CNN | 49,200 50,232

256

2 layer CNN | 24,624 26,176
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