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A Piano Learning System with Visual Correspondence Between
Musical Scale and Keyboard

KAZUKI YAMADA!-®)

KUNIO YAMAMOTO!:P)

TsukAsa Nomal:©)

Abstract: One of the difficult things in playing the piano is to play with simultaneously reading music.
Paying attention to the similarity of order between pitch and key on a keyboard, we developed a piano learn-
ing system for music reading during performance. The system captures the image of keyboard with player’s
hands, and appropriately shows it with a learned music score to visualize the correspondence between scale
and keyboard. The accuracy of a player’s performance is evaluated and indicated in points.
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Fig. 1 System overview
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Table 1 Parameters for music data
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Fig. 6 Note objects on the staff
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Fig. 7 Note value bar representing note value
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Table 2 Relationship between difference of pitch @ and key signature names
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Fig. 5 Coordinate system and staff size
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Table 4 Relationship between difference of pitch @ and color
of the note object
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Fig. 8 Selected keyboard image area and its transformed out-
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Table 3 Relationship between difference of pitch @ and position of white key Rq
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Fig. 9 Correspondence between staff and keyboard
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Fig. 10 Width and height of keyboard image
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Fig. 11 Position of keyboard image and touch timing bar
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Table 5 Evaluation and allowance time

AEAGME | EFARE [ms]
BEST T, <100
GOOD | 100 < T, < 200
BAD 200 < T,
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Fig. 12 Tempo effect
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Fig. 13 Note effect
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Fig. 14 Evaluation effect
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Table 6 Computer environment of this system

oS Microsoft Windows 7 Professional
CPU Intel(R) Core(TM) i7 CPU 3.33GHz
AEY 24.0GB
FH¥E S 5E JavaScript
7477 MIDI.js[10]
Web 71 X5 Logicool HD Pro Webcam C920
MIDI ¥ —HR—FK CASIO LK-218

THE o o7 WHREIZIE, oL, KV AT LDELE
FHEPHBHEEZHEL, YATLDOEBEIZENTESS
720z, MHEMT 10 AMAERICEELTE 5 o072, IRIZ,
MEMEEELTCE O, BEEEELEZ. 0%k, AU
WEET 10 MERIHEZ LT o, FEcHES%E
FEkL, 1 RHOBREOKEIT >/, F£72, Eh%
OB A E RGNS, KV AT LAOREIIZELET
HELTHEOL, Bazidsklz. I, 77—t %
fio7z. TVr— b OANEEKR TIIRT. BB, TVr—
M, 4 BEREFHE (1 85 4 550 s8RT, MBSEWIE
CHEiHETH L LT D) ILkBbDE L. 7z, KIHH
23 % B GG & 8%, BB AR L TH 5 o7z,
BE, RERTIE, MEdhe LT MEoY), Tx<sx
K6l 5855%5), VYR VE] THTATOLL
T, [=FaxN =], [753Vxy b 2IbLbYo7]
DTH, EE LT [E6E0E] ZHEL.
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Table 7 Questionnaire questions

5 | WA

(1) | SHBRBROFIHIRE OMERIERTH > 72

(2) | MM HERAES IR IR T & o

(3) | ERLEEDOIIGIIIMY DT h o7

(4) | BEEBEIZFARRIND Z L THEPT CBU AR
(®)

(6)

5 S, KVATLTHEZFITZZLTRETEZS>»
6 Ay AT L DA

4.2 EBRER

A CHEA LB MER 8ILRT. B, BRI
BEST, GOOD, BAD O &FEHfiOfEEk e L, SREiiDE A,
TRTOEGETA2 03, £/, XSDRALLT, Eh
5iEiz BEST, GOOD, BAD 08k 45%. £8&0, ¥
AFLEFMAUZ1EHE 2 BHOHETIE, 340485
FHIZBWT BAD oA H sz, UL, BEST
DML 2o 12 8BRE S 3 /W2, F£7-, ERORE
EHWZIEETIE, 3ADOHEREIZS VT BAD 0N
0BbLLKIE17EZEo7.

TV — MK BFHiIAEREK 9ITRT. K9 KD, b
B VA 2155 Z e AT E LAY, HA (1) 2 HEHA (3)
LU TREVITE 2525 Z e TERh o7, Bl L
T, HE () ICELTIE, YOMsEH@EERT 200 %
BAEIZ R R LU TERRL W e WO BRI S -, F72, THH
(3) B L Tix, BHBBERIZIEE UM TE S TF DM
BEEBLODOho WO ERMESNEZ. TOMDE
ReUT, HREHEBOMEPRAETEZE VI EA
NELBEs N7,

4.3 BRHVLDER

HEM DE DS, BAD OBOBDRERSNDE Z b
VAT LAEMAUHMEIZE > TEELEEERS. —f
T BEST OO H £ 0 Ao -72DlE, BEST
DOFMO L EEAE 1> =2 EARERE EEZ 5NS.

4.4 ER

TYr—brDHEE 1) 1220w TiE, BIEXERGTHEH
MDD L W WO EABB SN2, iKY
U CHEGAIEIT & 0 SRR O BS %2 BB T 2 & ft:
MAazkEZIZW., Trr—0HEE (3) KCIEHHE (4) 122
WTIE, AR EHA TV 227 NOAMERS £<EH5->TH
DHEDT o WIBERBE SN, —5T, B
BUZIZIBE U DB > TWRWEDIER L S5 h ol v
BERERMEONTTD, MIREKE UTFEOREKRIIS X 512
G Z Y AT LMUTIEL THRENET NG, TV
77— bDIEHE (5) I2WTIX, BREzEPE IR sz
SEWVWIBEANELBEONK., —HT, EEE2EZEBLTW
BROWOTEREZHETORRETHLLVWIEBABES
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RFHo NS ERAS BN, HH L RO E
EHFIZIEBIE2 2 WO UL TIRERTEZE E X
3. GREMEORE HFEICE LTI, FRITS B
B, SHETEEEATHRIET 2 BEHD 5.

5. FELHESEDATE

AR TIE, EEEOBSE FAR B2 fEIZER S
ZET, HEOEI LEOME L DXL % EHFIHE X
DYATLEFEUS. ZHITKD, T HI0E D i
URD5DEZER2 XD BRBIZEB/TAZ2HEL.

FHISEERDFER 2 S, BB LREEOMENR SN, &
EURBSDHEBOMENRHENCTESL Z L 2 MHRT
&7z

TYr— 05, SERMRIZ X0 SR L O MG OHE
WRBIZIRD ZEWERTE 2. — /T, BEEMENRIZ
<V, SR Z H 2R, Bt TV 2 b
HMLUIOLVWREDEREE SN,

SHOBEE LT, SR ®PHERGIEPS AT
V7 bOREFEEWNET AILENH D, £, HEm
BOWHEFGIEOWEIZLD, FOMEZ LVERELPTL
THEBENRDHD. TUT, HRATY =7 b0 GIEC
NN IT—vaviedbzd, EEICL->o THEAEEZE X
57, L OMRN GG ENTEL AT AR EET.
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% 8 1% (BEST|GOOD|BAD)

Table 8 Scores(BEST|GOOD|BAD)

e A B C D E
YAFL1MEHE [ 35 2 5(3 5 1033 5 436 6 21 12
YAFL2ME [ 28 12 2(36 4 233 7 2(42 0 28 13

T 39 3 033 3 31 10 1|37 4 29 4

£ 9 FRAikEE
Table 9 Evaluation result

i A B C D E

(1) Bk O HPH IR E DIERITBS TH o 72 4 2 2 3 4

(2) BHUZEAMEHEE R T & 72 4 4 3 4 4

(3) B L HDOIIGIZHLD X5 2o o 3 3 2 1 2

(4) BBEMURIZFEDRRRINDE I THERT KL 25 3 3 3 2 3

(5) 58, AVAFLATHB 2GS ThETEES |3 3 2 3 3

(6) K¥ AT LD 4 4 3 3 3

http://mudcu.be/midi-js/, mudcube.
M1] RAEL, ‘U7 /BB 3BT 2\ T o LA
) ERBE R FRE 5 63 5 55 5 40, pp. 1-8, 2014.
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