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a Piano Learning Support System Considering Rhythm Learning
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Abstract: Playing the piano requires various kinds of techniques such as correct keying, fingering and rhythm.
Our research group has developed a piano learning system to support correct keying and fingering for be-
ginners. However, the system does not account for the difficulties of learning rhythm. Rhythm consists of
various kinds of notes and rests, and it is difficult for beginners, who are not used to reading a score, to
understand the different duration of each note and rest. Moreover, there are piano roll scores, which describe
timing of keying and releasing clearly, but which do not teach player how to read musical staff. Therefore,
the goal of our study is to construct a piano learning support system that has a rhythm check function. We
discuss methods to indicate information for piano performance such as rhythm information effectively while
teaching how to read musical staffs. We have developed a prototype system, and evaluated its effectiveness
by actual use of the system.
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Fig. 1 System structure (left picture) and presented contents (right picture) of the

conventional system.
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Fig. 2 System structure (left picture) and presented contents (right picture) of the

proposed system.
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Fig. 3 Examples of presented duration for musical notations.
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Fig. 4 An example of a piano roll.
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Fig. 5 The measurement of incorrect keying, non-keying, and

extra keying.
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Fig. 6 The measurement of extra rest and incorrect holding time.
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K2 FIEIAKE) AL I A
Table 2 The number of keying and rhythm errors.

I ADFEH T I A% VALI AR | FT#EF 2130 XA I 2K
B4 FRTHE - RATHE - TS | W FEIA

REFE SB] 6.0 9.0 1.0 2.7
HE( 2.6 3.6 1.7 4.6

Y7 a— )ik S 31.0 15.0 9.0 12.0
HE(R 1.4 1.4 1.4 2.8

)AL L S 34.5 28.0 12.5 13.0
A 2 0.7 4.2 3.5 0.0

®3 HEIAKLE) XL IZAEHSSFH LZTFEMO p i

Table 3 P value for each method based on the number of keying and rhythm errors.

I ADTH TH I AR AL AR | AT#F 7213 XA I 2K
EE FRITHE - RATHE - ST f& 3 FREIA
REFELE T/ o— Lk 0.001 ** 0.121 0.006 ** 0.089 *
E7 /a—)Vilkl ) ALFIER L 0.089 * 0.054 * 0.423 0.667
R—EFHRL) XALZTRL 0.001 ** 0.012 ** 0.015 ** 0.058 *

*: B EKHE 10% COHBEMOBEA, **: HREAKNE 5% TOHEAEOBIH

TEZONLEEE, H#EF/ZIE) XL I 2] Lw)HIHH
RERITTC, VALIABICHEIAELLIZOEDTM
NLTHY Y M T AHEHIT L7, T, #2347
S ORFTHE - RFTHE) & [RIME 22 FTHEALIE 1S X 5 453
ETCEMENRRLR D20, TRENO I ABSWMEZ 5D
bEIc L7z, BARIIZIE, M 6(a) T, 81 H50HE
o TV E b ODE 1 FOBRRICE 2 5 % A ICHT#E
TETWD70, [AUMERITEAE | Tld%z < [FRMEF
DY | BEZDFERTHLEEZLNL, [X6(b) DY
HlE, 1 FOFTHEMERFIEIILIE L\ b OORER{EHDS
HASINT WS 720, [AHMERITRIE | 2537255 KT
HHLEZOLND. M 6(c) TIE, 61HFDFRENHR-T
Wh. oA, [ AWfERITEME] & [EREBOR
D] OWHEDPEZLIFETE R\, [M6(d) D 6(c) &
T, [AMMEZRFTEME] & [EREMEORY | oM
FEZ bR, 1 6(e) 8L UM 6(F) 1, [ARIIRELIT
BRI ] IS X ) USRI S DES AR E LT 2 N D
A, H1EOEEN - T AEREIE, [RUIHEZRFTHA
] & [FREFORY ] OMGFEZ OGNS,

WEREADIER 30 MO TIE [HEICHE L TH
HoThw| LIRL, #HEREICE ) B T/EREE— FO
WREZ > CTHHICHIBLTH 5o 72,

5.2 REREREER

AR L 72aFiidiE 4 b S IcEH L2 I AKE R 218, F
EMI ALt o R (p i) ©3%F 3 1R,
V7 /0= )ViEBI W) ALZELRLIZBWT, #1F
N1 HORBFEBPFEL, EMO 1/4 TTLMHEETE
Bdrotz, MEBEDT— 513K 20EBRERICED TV
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BIEERE DB L 720 DT, FEEK T RIS ISR
LTW5,
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REYIZFBTELERE LT, ) X LBBOMHMED X 05t
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REFERET7 70— Vil e FIH L2 HBREEED2S
(BRI S ESRRIIZEEHED) XL T LT E 2o
721 V) aAAVEDPELENRTEY, )R LB S
N7zl nwz 5.

WETHEZAH LSS, SEFSHFICEESNT
WA, HEEBRZTTRENFD BRICHICA SR
Cdh ol EBROMERTIIIEMRITES) XA 2 EiH%L
TWizizw, Sl EOFTEME G ) X LR E R 5
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UEEE PISREN T W A E/FD TR E * B 5 5008
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EFNHBEOFE % L Cwvoiz, T, BIZIZHESRE
DR DEFHH Y, LMK CFTEME S FROFIRIC
O TE VAR AMEOFE ICHESL, HEI T EN
EZARBELWY XARHEMEBEOERICHST L L Vo
7o Z DRI EHHA 2 AH L Tz,

Y7 a— Vil i U721, BRI Tl
FTHAE S EFR 2 FER T 572D T u 2 R Hil# L
TBVIZEALTMSELZ AT hh ol o IHRERE, FTH
MrERER T FALRIE, BRWICET 20— Vilks Bk
WOEEEDOIME L TBY, ¥7 /0 0—)Liks ik
N72ANE IS VML BT 2 0LENH L7720, —EFE
D& HEELREF 72 HMEEE WS Lo /o 2 L I3
L <, SIS HMGE2 1 Tl E 3 2 R S T & vz
Polz, T, ¥ )0 — ViR EIREN L WARFEIC
BT, AHLMEPrRHEE L WEBT BN L &I, Bl
Wiz I A HE L Tnie.

DAL LEFA LRSS, €7 70— Liko
B & FIRE, SEBRO B RS CILIT A 1 048 & #ERR 9
L7201 E AL HMFEE R T hotz. AR, T
BAERER A MR TERIE, AT R e25 ) X4
DI E L TW7ehs, ) A LRITHAE 5 2 & A AT H
HBHEDS 2o TLE W, FTH I AR X4 3 A2
LictEzohb,

DX LF v 7kEe IR—EFELFN L uEE L, FEiR
BB 2 5, IELWESZUHTHE A2 MR L 220 & 610
FhHhWY AL F oy ZEREENSET STz, FTHEHE
FRMZERL, ARESERICE ) KR LIRS
) OFTHAFFIEM A2 DRQICHER L Tz, VU XAF oy
JHERBIC LY, BERE IR HARICR S K9 12k o7z,
L7255, VALT = v 7RI, Fak)iom LIC sk
LTWw5,
FRIACELTE, REFEL Mo 8RS IL) X4
F v ZHEREICLY, RoBTRIAZOODEBIESN
TWz, EFFEIIOVTWR LI ETH LA, B2, it
DY) ALV DHETE, EHShOTOR) & ITMEERIC
DHENTLE) D, HEENLC) XL IRET LKA
Y THDH, VALF oy IHEREICL Y, BFRLEFOY
ALDENEERTE, MEDIHIEONE Z L THA
NEmEol, VAL Fry 7 FHT A2 LT, 8
EVPROEIICVWERORY 25 IETE 7.

ENRZIVZ & B RERLBHEE L RTIVIC L D B A
BRI EFEB IO T V0 — VO FHEICBWTH AT
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S LB IR ol, 1T ACOWEE T LHZE
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