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Support System for Piano Practice Based on Evaluation of Tempo
and Key Strength Using MIDI Keyboard

KENGO NAGAO'™'  JUN USUKI™

The number of piano player as hobby is increasing every year. In comparison with this, the some methods of supporting to
practice the piano using a MIDI keyboard, video camera, or both have been proposed. However, the present studies are unlikely
to give a sufficient support of piano player. Therefore, this paper proposes a support system for piano practice by using miss
factors of tempo, key strength and tone. First, we consider a way to reproduce of practice methods of a piano class on computer.
We consider the method to evaluate keyboard performance by detected 3 miss factors next. To execute these procedures, it is
necessary to make a music score data file. On the basis of this evaluation, the position of the music score which should be
repeated can be indicated to player. And the player practices repeatedly by this method. Finally, we proposed the support system
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for piano practice and evaluated it through some experiments.
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Figure 1 Problem of tempo calculation
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Table 1 Configuration parameters

HET R @ Thy This o
=192 3.0 0.3 10
72 REBRER

721 T UROERFER

LHOEEICENT, REICT 1 FRCH M S o5
RAD &Y S 5 MEOHPH Ry 12DV THE RSO E(LD
a6 ICiT. MelxZ/—7 A, BOREKE 14T
ODFERTHS.

B 6 T2 ROREMERAED I OHER

Figure 6 Fluctuation range of standard deviation of tempo
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Figure 7 Fluctuation range of standard deviation of key strength
B 7 OftEiIRoy OfE, BRNIHZE AL Fe KT
T N—7 A(FHRETIE)T, BOR) & A THE 2 HR D
\ZRoy DIERRLRWD T 2 A H Y, EERDR 8o

(©2014 Information Processing Society of Japan

Vol.2014-DCC-8 No.12
Vo0l.2014-MUS-105 No.12
2014/11/21

TW5. £/, B 3B 2ERTHRe, DETOML TR H
FOLEDLLPENEEL TR, ZORERLY, #2F
BERWD LT ORI ERERENTIT Vb O0D, FL
BELIEMI THBEEZITAD LR TWAHREEZ LN
5.

8. £&H

RIFFETIIE T /7 & OFEIER % < 8 2 X887 5
& EREZ, MIDI #2288 XHEIEIC OV T DMK
PHEZORERToT. FT, TR LI OVTHEEE
BB EITH 1202, ZRENO I X5 24T 5 FiEOKFH
EITolz. ZIUCESNT, BIACHEELIERICLDY
BEESEMOTHERE AT 2 7B, EOETFA
—>a VHERFD T O I AEIRAFEE AV T R E DR
HIZOWTREL, VAT LAOHEEIT-72. Zhicon
THEBREIToTLE A, HBRENDIZT VAL O®TE &b
WIELLEEZ a2 ba—AT52 R TELL9ICkoT
LEbND FEEmESS ZENTER. £, ERT,
BEERE D DE kb Iz [5ENIERD» 72y, TEifE &
D ERo72] EWVIOIFERBZZTWEZ END Y, FERE
DIRTRIPE DO ETF N— 3 VHERFICRIRIITE N2 H D
LEZOLND. UEORREND, HEEEE LTRIFE
DEINEEA RS ENTE R EEZLS.

BE B

) e nERIREE

http://www.yamaha-mf.or.jp

2) JERBBERN €T ) v A H—
http://www.kawai.co.jp/cmusic/products/pm/index.htm

3) CASIO: X5+ sr—vard—3h—F
http://casio.jp/emi/products/key lighting/

4) Y BRREt D8 EZ-1210
http://jp.yamaha.com/products/musical-instruments/keyboards/digitalke
yboards/psr_series/ez-j210/

5) WIS, EIARE  EEAE 2 7o MIDI SRR ZE O FE A
RAIEICBET 2058, LSRR (B RSB AE
%), vol.2012-MUS-97,Nol5 (2012)

6) PIIER, HAAE, APIESEF, FHED : 8 E~0R
FBIEHRREERE L Lo T ) KRS AT MR B HGE
b7 vt ZAOFE, HHRLHPSRE, (FRERBAES),
vol.2013-MUS-97,No.7  (2013)

Ty BEREAN, WIER, MIEE T F =T a L ORI EERE
L7eET 7 FER Y AT L OREE, ERABs el (BRI
WRAIFZE4), vol.2013-MUS-98,No.6  (2013)

8) HHI—, #iAkZIL, HHEZ v 0 LEs BIETEEE
LHREHR DA MIDI 7 — # DI SWT— BT/ f58EE OH
D —, HHLB SIS (5 RIE B AR,
vol.2014-MUS-102,No10 (2014)

9) BB E, (WIS, FXFHE : MIDI SRS 57 R0
U7 WG A LFHIEICEET 2078, s raifims (5%
BB EIES), vol.2012-MUS-98,Nol6 (2012)

10) RN VT HOR - AR T

11) S iz L 328 - BRI KA

12) ¥7/v8 T4 A== XAk k10 FfE v~
2—T VI RAT 4T



