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Real-Time Evaluation Method of Tempo Fluctuation in MIDI
Keyboard Performance
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The number of piano player is increasing. Furthermore, people who have practicing in the hobby have
increased. On the other hand, we have been done a research on technique support of piano playing using a MIDI
keyboard. Against this backdrop, we have conducted a study on using the musical performance image because
MIDI data is not listed the fingering. Therefore, we synchronize the real-time MIDI data and the video. And, we
aim for the realization of specific of keystrokes image. Also, we extract tempos that were analyzed in real-time
MIDI data by focusing on the length of keystroke time. And, we conduct a study of performing technique support,
repeat ON / OFF of the metronome if the playing tempo is fast or slow. From experimental results, we have
succeeded specific of keystrokes image that synchronized the real-time MIDI data and the video. In addition, we
have succeeded extracting tempo that were analyzed in real-time. And, we have succeeded to technique support of
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piano playing
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Table 1 Relationship between tempo and note.

Tempo 60 120 240 480
B8
28H 4 2 1 05
29EH 2 1 05 0.25
ANEH 1 05 025 0.125
8NEF 05 0.25 0.125 0.0625
16 B/ 025 0.125 0.0625 003125
RHREH 0.125 0.0625 003125 0015625

F 72 60fps XTI A T DA 0.016F Z & 127 L— LE g
NED-TW., FITEIDOEZETH®E Y L—LEE
B T & 2 M2 OV TTHIEE FH O D — 5 % H VN TRGE
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Table 2  Result of frame extraction.

i 20 2% 40
B T
Lo 4 [0] 2 [0] 1 [0] 05 [0]
WMER 2 [0] 1[0] | 05[0] | 025 [O]
INER 1001 | 05[01 | 025 [0] | 0125 [O]
NER 05 [0] | 025 [O] | 0425 [O] | 00625 [O]
16955 025 [0] | 0125 [0 | 00625 [O] | 003125 [A]
NHER 0125 [O] | 00625 [O]] 003125 [A]] 0015625 [X]
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Figure 1 Blurred of image.

ZHUT 60fps DI AT TIZTZ L—2A 1 #2470 0.01666[s]
Th D7 0.015625[s] D HE/F LM L LTk T,
0.03125[s] D HEFIXITHE Y v — Al oMb 2325 2 &2
TEELOOTULREETCLESTZEEZLND. Z O
FER2DEA LF ¥ — MRT.
T, K2 X0 TEY V— A& o AT EERERH L 60fps
D27 —2ADOEEHNTRRTRTIENTES.

t > 0,0334 (2



TE LB 2 T
IPSJ SIG Technical Report

0 0.01667 0.03334  0.05001  0.06668 --*

I I I | I
J |

|
1

[
[

o | 1) 2(f] 3(f) af i i1
hA7 || | 1 | 1
| I 1 1 I
i ! H
1

tempo 0.015625 0.03125 0.046875
480

29 1i E zi-E gig ..........

FH

— , niB .

| [moL—LimaLsL |

] ] ]
tempo 1

I

'

o 003125 0.0625

L 158 2§A ! m&H

'y N N

P TROL— LIETFET B
BMBORDHTLNELSD

2 WSO A LF ¥ — b
Figure 2 Time chart of image-capturing.
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Figure 3 Experiment environment.
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Table 3 Lab ware.

MIDI
MIDIGE A E‘Iectronic
piano p—70

MIDI44 25 MU2000
MEFAPC
TH—AR—FK Intel DX79TO
CPU Intel Core—i7 3930K
AE) 16GB
. SSDSC2CW120A3 X
RETRIRAA 2 (RAIDO)
FoTFr—R—FK MonsterXX
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MIDI'7—J L& 2.5[m]
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Table2  MIDI event data.

TIWARA L | /—bF AT | BBEERE | N0 T+
247916 144 38 35

664062 128 38 0

278645 144 40 40

609375 128 40 0

283854 144 41 38

606770 128 41 0

248437 144 43 39

591666 128 43 0

272916 144 45 35

744270 128 45 0

94791 144 47 46

756250 128 47 0

91666 144 48 40

1013020 128 48 0

739062 144 60 34

659895 128 60 0
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Figure 4  Frame extraction method.
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Real-time image extraction method.
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Figure 7 Detection of faster/slower tempo (per; note).
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Figure 8 Detection of faster/slower tempo (per; bar).
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Created musical score.
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Figure 11 Result of tempo fluctuation(note).
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Figure 12 Result of tempo fluctuation(ber).
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