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It is a purpose to generate music using deep learning which is one of Al
techniques.

In this research, development was done in c++ environment using Visual
Studio. Tiny-DNN was used as the Al library. Create training data in the CSV
file, load it and do learning. Similarly, output can be done with a CSV file,
and the generated music can be played by loading the outputted CSV file.

In conclusion, although I was able to produce music, it is not accurate and |
have to think about improving accuracy. Lack of training data and input
perceptron is considered as a cause.

Key words : Al, deep learning, Tiny-DNN,

Yiraxd

28 WHEHRY

AWFFETIIME— C FRBETHRBFE N TE L7477V W T, Zihz Tt
ICERTELEIICTDIEZANLET D,



3 MR R
HRAD & D N[ OIEHY — V% SAFET DT, FRIFO 720N

THIEM L2V OREE A LI T2 Y — v 2 BNT o 7c 28 T D
PAFEICE ST,

54 H PASEEREL

fifi A 0S Windows10 Education
Y 7 bk Microsoft Visual Studio 2017
fERHZA4 77V Tiny-Dnn[1]

S CH+



F28 Al Z W E AR AT LOFIE

F1HT ERAENRT ® 7T DO

Ol T AMIASIRN— T b AUEED BPM S AEE OBIE S D 2
ODDT—HEANNTHZET, 30 PREREODRBMZ=o2—F LRy U= 0D
Ho S5 EE2 R (K 1),

Bl C¥WINDOWS¥system32¥cmd.exe — O w




W2 WEsEA T T ST Ao

ZOFu s T MIHDERORE CSV 7 7 A MICEBR L TREFEL, F0O
CSV 7 7 A /L5 midiOut B AZ W TCHEFICEH L CTAY—h—n b7
% (2 2),

4 2 R




% 3 Hi midiOut BE%KX

A% L= 3sth o35 2 4B E LT midiout A% ZMEA L=, Tt =47T
fHHICEZ T2 N TE D,

midiOutShortMsg (h, 0x7f @ @90) ;
Sleep (1000) ;
midiOutShortMsg (h, 0x7f @ @90) ;

IfTHDOTF 27 X% 901295 & ON TENRD, 21THD Sleep DHFEI Y
MRITEOEIEZERELTBY., 20 Sleep WHN TN EEZHTIENT
X, SITHDO T 27X %8029 5L OFF 12720 HaHIEDDHZENTE S,

IITHE SITHO@@IZIZE 1 IZHEH I N TWARSLT-ED ) —  NEF%E
16 HECE LI-Ea AN95 [2] o Fio. 0x D% 7f 1% 16 EEICE LT-
Rev7 4 (FEERTHEI) OE T, ERTIE—FR W 12T ITHRE LT,

Bl) A 2—T4
O—Fk C #D D b E E
/—Fk 60 61 62 63 64

x 1. BERER



WA BT —#

i X (BPM) - /EHhE O#ERIR % 1 >, midiOut BB CHET A8
H1F 90 5 DF 182 {E D %

5 (= MEF

CERORS B — 40 )

o= () K10 Ttk L= (X 3),

F AR OBIE ST AT ISR E 2 & oh

R RS

N

W B STz

=L

Ax AE

L7,

O £ £ 00 00

3 HbmT—4




BHHE HHTrAN

FER S TR CSY 7 7 A L THIOE S (BPM) % 1 -5, midiOut BE%L T A
THEEDOE S (/) — ’EF) - BFHOEI AW DEN — 4) %285 90 @50
181 EOEE I~ () XYY THAH = (X 4),

%ﬂ?—Q:L
19 70 6 (12)[6] 70 e
2. 6 |70 6| 72 6
Ceem | 700 6 |es||6l 75 6
| 2. 8 |72 8| 75 6
2. 8. 172)18) 70 6
. /—tES

1 WhTr—%



HI3E MR

EE LTCHAT — 4% 1 SDETFEIELONHNI®ETE A, #
ffi 7 — % SIRIZER—DO b ORI ESh7= (X 5, 6),

110, 0, 70, 6, 72, 6, 170, 6,
12, 6, 70, 6, 72, 6,
10, 6, 68, 6, 75 6,
12, 8, 12, 8, 15, 6,
12, 8, 12, 8, 10, 6,
68, 8, 68, 8, 70, 6,
12, 6, 0, 6, 65 6,
6/, 6, 68, 6, 70, 6,
68, 6, 70, 6, 72, 6,
10, 6, 69, 6, 70, 6,
69, 6, 65 6, 0 6,
6o, 6, 70, 6, 72, 6,
10, 6, 72, 6, 70, 6,
12, 6, 10, 6, 68, 6,

5 BPM110 Okl — &



110,

10,
12,
10,
12,
12,
68,
12,
67/,
68,
10,
69,
69,
10,
12,

12,
10,
68,
12,
12,
68,

1,
68,
10,
69,
65,
10,
12,
10,

10,
12,
15,
15,
10,
10,
65,
10,
12,
10,

12,
10,
68,

6 Hhr—%

10




FOF— S EVMEIL LTHA Lz & 2 AR 50T — 2 10{F - 138 23 B S
e (X 7~9),

110, 0, 70, 8, 72, 8 70, 8
72, 8, 70, 8, 72, 8
70, 8, 68, 8, 75 8
712, 16, 72, 16, 75, 8
12, 16, 72, 16, 70, 8
68, 16, 68, 16, 70, 8
12, 8 0, 8 65 8
6/, 8 68 8 70, 8
68, 8, 70, 8, 72, 8
70, 8, 69, 8, 70, 8
69, 8, 65 8 0, 8
65, 8, 70, 8, 72, 8
70, 8, 72, 8, 70, 8
72, 8, 70, 8, 68, 8

X 7 BPM110 O#HffiT — 4

210, 0, 73, 4, 73, 4, 73, 8
71, 8 69, 8 69, 8
76, 4, 71, 8, 73, 5
73, 4, 71, 8, 69, 8
71, 8 69, 8 71, 8
71, 8 73, 8 73, 8
71, 4, 69, 8 69 4

0, 8 71, 4, 713, 4
73, 4, 73, 8 71, 8
69, 8, 69, 8 76, 4
71, 8, 73, 5 73, 4
71, 8 69, 8 71, 8
69, 8, 71, 8, 0, 8
73, 8, 73, 8, 71, 8
71, 8, 69, 8, 69, 8

X 8 BPM210 O #filis — %

11



110,

10,
12,
10,
12,
12,
63,
12,
42,
68,
10,
69,
65,

NN N0 0o

12,
10,
68,
12,
12,
63,
28,
68,
10,
69,
69,
10,

NO NN NN

10,
12,
19,
19,
10,
10,
69,
10,
12,
10,
32,
12,

NI NP DD

M9 BT — 5 % 2 0B LT —4

12




HIZT — 2 O % 8 DITHC L BPM A1 % 60, 120, 180 (2, {EHIE #5575 %
0, 0.5, LICREE LTet2, ENENTHEZIT > 7o, fFIFEFRIFE S D 0.5 122
WTCIE, FEHE 720 TR B o Bt F O/ E 2 by T &8 572
DITERE LT,

R, TEMETRDE S 0 OFEIX 0 OfEhT —XZ D s A Lz BPM
IZEVVEZ FFOT — X IZi-> TR SN, #BIES 1 OBE bRBEORKREN
Bohlz, £7-. #AEE 0.5 OHAIE. 0L 1 ELELICHIRY DT —F )
FER E LT,

2 OLL EDOHFEHT —# 258 L CH I S i, Wit Be o 7 g MR
IO TNABTOARBIENE L BBV,

13



4

i
gf%l

|

SBROBEL LTUTOLDOREZLND,
- BT — 2 ORI AT

BT — 2 OED 8 DTIIRALET =2 BN AR lzicd, FHE S
EOREWOTHEND D,

T — 2 OFERIERI D2 HE

A E TITHERR L7227 — 213, B Oz il 2 TR L T 722
SBEIOFERPD 1M Z LB T D2OREE LN LB LN D,

c A= T e BT

BLEEPE TIX BPM EEFFRBIZE S D 2 DOATH-Telcd, Anrs—- UX
L7p EOHMEL e L THREAE L T 5,

14



Zz & X W
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https://github. com/tiny—dnn
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http://yamatyuu. net/computer /program/vc2013/midi/note. html
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