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A Study on Music Composition through Reinforcement Learning
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ABSTRACT

In this paper, we propose a new approach to music composition through the image recognition and
reinforcement-learning and we conducted a study to creating music, excluding musical knowledge and human
intuition, and described the results. The proposed learning environment in this paper, is a new differentiated
approach to extract the information of a sheet music using image recognition-related technologies, unlike studies
based on Sound Recognition that focus on sound waves. also, we designing an architecture of learning
environment that utilizes two different actors, proposing a more in-depth approach than a traditional Markov
Chain. thus, we detail the proposed structure and methodology. These experiments will be a cornerstone for

research to advancement in the future works and It will be direction of our future research to improve it.
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3. Find the order of notes
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Fig. 2. The Architecture of Extract data through IR
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Algorithm 1 : Read to Sheet Music
1. Input: Image(X, Y, W, H), Search_Area SW, SH

Loop:
area = (X, Y, SW, SH)
C = Image.crop(area)
z,y,w, h = CX, Y, W, H)
2. Rlz.y) = Y (T(staff[(=]) — Cla+a',y+y))?

F(R(zy) = 0) {
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Fig. 3. The state transition diagram of note
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Table 1. The Example of state transition matrix

state

next C|C#| D |D# E | F |F#| G |G#| A |A#| B
state

C 2114|1621 ]3/0]|4]2]5
Ct# 310|221 1/0[0|0|1]0]0]2
D 7018|5473 /02|0]6]1]3
D# 00|31 (3411 (20]T1]|1
E 713|7|5|5|4|1|5|1]4]0]2
F 312|7|3|6|6|4(42]2]1]2
F# Ljoj1|(of2|5|1[7[3]1]2]0
G S|1|j6|1|9|7|6|4|5]1]1]2
G# 0/0/0]1]0]2|3]6]0]4]2]1
A 1joj2|2|6|8|2|6|6|5|5]4
A# 0[]0|]0|O0|2|1|3]4|2]|4]1]6
B 1706|121 |1|8|1]7]|5]|4
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Table 2. Proposed training features for Learning

Category Contents
State A A= “‘E‘ED}
Action 4709 &5 2t 19k eg. CE—F—C#
1) Levenshtein Dlstancem]7]‘ﬂ' A= 2AE 24
=
- ARE n w7t 71E dlelEle}l dAsh,
reward = -1

- R 0 uksh 71 dlolelsh fAsh,
reward = s(0.1~0.9)

- AW n g7l 71E dolEel EAslA] gkow,
reward = (0.1~0.3)

Rewards

2) 7|8t B =
- witish um 2] olelrt EEu
reward = —
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[ Image Recognition ]—»[ Algorithm 1 ]
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Fig. 7. A Method for improvement of template matching
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Table 3. Time Required to template matching

. Time Required
Method Matchmg Process (5-Times Average)
Original | © "~ o
Template Notey 0.0428788960654774
Matching
L
Improved i o o
Template IR 0.0070219108
Matching
Note,
.
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Table 4. The Example of improved state transition
matrix

state
next C(i,n) C(.m) C(k,0)
state
C(i,n) 0 2 0
C(j,m) 3 0 1
C(k,0) 1 3 4

V. Conclusion
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