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A training system not to drop a full piano
performance by selective replacement of notes

Yuki Yokoyama® and Kazushi Nishimoto'

A person who takes piano lesson has opportunities to perform the piano in a concert. In a
piano performance a person has possibility of cessation by their unexpected mistakes.
Such a situation is emergency state of the piano performance at the concert. Hence, we
propose a system named "Apollon13" that simulates emergency states by replacing notes
to different ones like miss-touches referring to the player's degree of proficiency that is
estimated by a performance estimation algorithm. From the results of user studies, we
confirmed that Apollonl3 is basically effective as the emergency training system.
However, the estimation algorithm actually could not find out the note replacement
points where the subjects surely get panic. Hence, we examined estimation algorithm by
comparing with the player’s subjective assessment using the data of the evaluation
experiment. As a result, there is relativity in subjective assessment and obtained panic
parts. This result suggested that the algorithm would become able to detect the panic
parts by approximating to the subjective assessment.
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VT BRETEEOEREME BT IESNDD. HFOBERLZIRBE T HESR
£ BRRETIIIARLEBTAZENHBENTHD. TDO-0ITIE, HxO#MHE
NEE LD, V7 7 OB, N~/ U5 LD HEEEE L EmEE RN, i
REERFE CIX, Foel, EostE, BEUMESOBRM AT, ©T7 ) 0BT — X 2W
SAlfE7: MIDI BIRRIC LD, a0V a—XICLDER - HEXBARS k-7, H
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T, SEBEEL TV HE R EORY 2E50EEBICHEANICHEATETHS.
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0:320) ZUT/NHANZUDP THAIT 2, Tz, %4 2EEF MO~
W, FHEBAEICIIT D Velocity [EH H AT 5L oL

3.2 REEE
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HEOMARERICLVLE LLEFRTHD. EFEINL, HEL2ERTHLEENAL
ERFFOEATTHS. ELOWTIICHEEY LARWEFTA “Em” L7esb.

3.2.1 JEEEFHM 121 S5 1B

T JEEETMT S LT, MIDI =20 LRSI REZR T 3 BHR L L TRER
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TIEING 3 >OEREFIHAT 5 2 & CHEEFHEEZIT > TV 5[6][7]. —FH, AV AT
ATIHSENS AT SN D MIDI 7 — X 2 EH#EFHAET, Xa7 7 yF 7t Lo
THLND EEEHR L, BAEMBEBHROM N XA I THEROENDEEFD 101,
B L Velocity & otlc, HZBEFMAITS. HHOIE, F—@EH ¥ — &I 10l D4y
WERD, SHENPRKEWGEEZ “EF L LTWH[L. —JF, BxixXaT7E—H
ATz % 101 & Velocity O3 #fE &2 FIA L, 003V Wl 2 K & W EFT & & FEPT
L9 5. LoL, IOl & Velocity DfED & 53 # & RO T-GE, HEMICT U ARBERNE
bT25L 10l DSENRKREL RS, TIT, FHE GELHEE1EE £ TOEYE
FURERD, BT URICHT AR EORET CRDIENERD D Z LT, £EO
HBET VROEEZWINT 5. T URE2RD BT, HESNTFOSMER (F5
DEE) BUETHL. FERIZZAaT7HOEETE 55, FE D2 a7 BRIT 5
BMAE R WO EMIERZBMUFAH L.

TURENERD D FIEEZHAT L. £9, 1 BOELEBIZBWT, HEINEZ
BEHFICOWTET U RZROD T A N T L%EY, HEL RUET VR LT 5.
E ARSI AMERICHTZ0, RBIC T 4> R A X&210& L, 7 MESE LT
WD ZNTHEAET UROMMGEEIL 5 L 725, RV TRBEHFICOWVWTHRET R &2 LT o
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RTRELT, BET R b0EhERD 5.

3.22 FHE D IRE

FLEOBMOME 0451E) 21y ar LT, #EEyYar2ER
5. HEOERIZoON, T UROREN, Velocity D4, BLOERGEHRNSELN
DA T IEMRENE S BT HT, BEES, WREFT, S@ERT, W FEETE
HT 2., RUAT AL DEFFMOEEL, HROZEETHD. EHE, AL
BT D EATICIEE VRN 5 2 b, EEIRZRHEELZTLHEINICOVWTL, K
WIS B 2 H AL D . AN 21T » TV A SE4TRFZE TiZ, 101, Duration, Velocity
HLOF—ZDOPTHHEIC 10l ZEE L TWHB[8][9]. 2T, AV AT ALTYH 101
R LUICEEFM ALY L 5.

X 2 3BT LT R AOMEE R L TWS. LT, EERMEROME 5k
T 5. 9, 2a7 LOR—AXr F (FEQZaTIZIIEETN@BOTLN
B RAIEIC A TEY, 227 LA X hEZ MIDI O/ —hF ARy M2
%) 1Z2oWT, EEEMEBOHEBRNLR/NZREICLVEAT HEMOME 2R,
TOMEEXITONT, B (RaTAaxXy M) BDELLS 2D L9123 20BN
T5. BHENEFY (EMBERLEN->TND) OFSRIZ 2 A, 0 BiEOBESRIZ 1 &,
BHEVOBERICOSES2D. HECEHLTWDLRY, HICERELIALEMHETH
STHRAIZITHE LRV, £, 7 UrRELE Velocity 3 IC oW TE, #EE
VarBETOENHEEHEL, FOEHEE LI 3 ODOBRKIH T L. EERO
%, 3:4:3 &35, 20 LT, EREMEOLE LA, SEVBTIERKIGT
TOR~2 RORAaAT 222, WTFRLBEREN/NEWEO (Thbbaoieiih
PWRNENEHED) IFEHBALELTVADT, mWRAars b5z, U EOREE, %
FAZOWTT VAR TEN, Velocity 23k L OV & EfRAERE O 3 Sl 0~2 &
DAATRHEENDE. 2L 3BEEDORAITIZHLTE:3:20EETELSTE
TV, — KA LTERAaT 2 RDD (DITHRIT 20 KERD). ZORE%E 5
WRANBD 4 BT, —BRBEOEW T V=T 2R ERET, —&FRBDERNI L—
TEEFEATET S, PHEO 2 I =IO TIE, T URENLOHER & Velocity @
NHAEDOHRE 2 AN TE BICU FOHETHRMNT T 5. FmEMRRE FECT VR iE
NOHER & Velocity O BUEOHERE O & 2Rk, 3 DOMRKIZHET 5. HENA
T ORI 1A, E%D ORSRIC—1 &, FRIOBERIZ 0 REM5T5. £EFICo
WTCZD2ODAaT7OEFHEERD D (DICHFAIT—2~+2.8L7%%). At
R EDOHEIIIRERT, AOBEILEFEIT, 0 OH& T E@ENT & AT, Ei,
HEIZ 20 A AT 5 AR CHEFRENE LA —F IOV THRBOLEZITV, &
R +2 MOEATICIRY ,, WREFTICEE T 5.
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BRATT <15 MO HIEE>0
BREARTT >=15 Fidk
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A A EFER
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BRATT <15 hD FHIEE =0 E3SES
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X 2 HZEFHMG T v =Y A 2
4. RE

41 EEBROBM

Apollon13 [3iHZE I AR T B2 2 —FICRIETH AT A THS. K
VAT AR DERE LB ZME AT T, SRELEAN/EI > THLES
NENFE L7 < 2, JEWEIEIME LRkt E 25, AERTIE, ZLEZHY
Tk LB DB~ DB L, WRE O TBEME S HET — 2 LWL NI T .
7L, BIEBECHEBEFM T AT X AFEET D0, REZHESEIELEAME
FTOREEITHR TR, 22T, AERTIE, ELEXENZ2, EET V¥ LR
WCBIR L, WEFMT LT X2OZYMERGT 2200 T -2 OE&EHITS.

42 HERE
WEBRE 34K VI EREITo7-. 3ADOWREITBEICEYT / 2FH-TWnW=C
LHY, ATHET ) RHEETED. K234 DWRE DT HEZ T,

43 SRREHM

FREMCIEATIET ) (Y~ a—T vl AT T) THSE 2 (3 B &
ENTWD PO AY —7 U RA<v R ] ZRAE. FKGEETHED < Y OLIEERR 28
—T L L, HENMN2BEIC/ARDLOICER L., iz 58I, FRIC
WBRF I\ CHGEZ R L, RENHIT LM EORETH L Z L AR L.
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44 ERBRAR

FRRITYHFFRE O TFTE TITV, IR THEM ZHT Lz, FEMERITE LEE
FRYIRT “HEEyar b, VATAREEEE LB A RECIE LIRSS
DY “ELEZME LYy a Y CHERESND. ERBIEIELS AMEL, 1 HIZ2
By arzidz. 1ty a i 305N E L, #BRE TR 10 [HoiE
LB ERBMN T, Sty a VHITRESEMOMREE H 7. SHBREIILE
BRBEAE 1 BRIATIC AR ER OSREZ M L, B LHBEN TEAREE THELTCL b 72,
EBRATOMEBIZE LT, EH L OB FTESCHBICHET 2HERIIL T W, 3 5
AOEBRTI0BEOE Yy v a UREIT L, O S5EEZ “HWEeyal”, &Y
D5E%Z “ELEZME Ly ay” L BEY YT a TRV AT AT E
TE— NCTEIET 2. 5 HOMEEy v a VTRICUVAT MIEBINEHET —
B RICHBTIMEIT) . F SEOELEZHE vy a v TIZV AT AT ~—
PNLE— RTEMETS. £y arTI0EDOELUEELEBESITTNAER, 1y
arfoEOEHEDI L, VAT ANETEEELEZ D01, 5 EOEEIC
DNTTHD.

EBR, WEBRENHERRAEOFRTH T T D ORKNEERO T, W EHER
PHho s VHORZ B L. ZLBEXEEOEHAOERL, bV NVHORK
CVEMTZLTEESNS. ZoO, ELBIEFTLIRESND. ELEZEINT
FRE (13, WP, ete) WKOX 1EHT 2L L, T LENET VX LA TRES N
5. BEONT v X NIEFIATONSE, 1 BIOEEZERIC 4 BOFRELEZ
NEITEND. EFFIERHCOWTELEREAN TS, FE, ZELEXEIT
HEERFMM AR LOT7 VA ATREEINDDOLEFRILTHD.

WEREOFBIC L 28E - EFREMEOHEFM 2G50, 1 Moty v a
VTR, BREBICEE - HFEFTE~—2Z L Tbbot. £, 1 BOZE LU
By ol a  KTEIC, HECEELZELEX-EINCE 2 o0 7= 3550 2 R g 112
TL, ZLBZICLVBELZEFTEZ~—2 LTH L7,

* 2 EBRHE OTRIE

s v R vT ) HE
WBRE A 23 1% 19 4 11 4]
W B 23 % 20 4F 12 4E[H]
WeE C 24 1% 18 4 6 F ]
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451 T — b LHBELEBZDERE

FELRZEEE v a VR THRICE 5T v — NOFRERN D, HEELEL T
BUEEHTOMEZEN L. TEELBAEIME L EOR v >3 2D & 20 FHATREE
Thsb. 3L, ZLBEAHEEE Y a2 1~5 (LI, RI~RS & i) #H#EHc L0,
Mo 22 LB BPTCR T 2 BEE AT O~ v T =k Lo/ T 7 ThH D, &
WRREIZOWT, ZLEAE Yy Y a rBNilERIZON, ZELBZICE 280D AR
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452 BERT—EINOHDIELBZINDEE

ZELBZICLDHBE~DOFEEL 10l & Velocity DB RS, ZLEZZDOLDODEE
EHDHTD, EUBRZEHOFMMEESE L. ELExEy v a I 5EH 5028,
Ty a v OEITICHE I B EBE LT 35700, ZLBxEy v a VERIND
3Mm\ (R1-3) &t#%n5 31 (R3-5) (24372, W, R1-3, R3-5 ThEhoaF#EL
BxBHoT—2 %2R LAY, RI-3R3-5 OXELKZEATICKIT 2 EHHET —#
EUERR L, ZTOMHBT —Z ORMEEBENSOTNEEH Lz, EUEL AR D EB T
to a4 5DOFEHTHL. WAIRT T T 7B, BEENHEEy 3 v
4 L 5 OEHIAREFBISETIE, 7T 713 0% M2 HEB T 5. flho 8 B H DA~
VETEEDELEZLNTEY, 8 HHUBTHRBRICEANDBHILE, ZLBEANE
BLmtE2ZoND. EROENIE, 777X LTHNS., TZTELEXR 7
AR P EELBIABDOTANC N GELEAETZET) THEORN (H#) I
HEREND DN E FRETHR L, ZLEBZEM7A N ME, ZLEXHBTAX
U NOGBE LT OB, “ELBARIOSH < ELBRIBROSHT LRIGEIT,
ELBAICLDEERb- - EZEZDND. Lo T, “ELEZMOSH > ELEZ
BOSH” LR AT TIIMEITITh ARV, # 412 R1-3, R3-5125W\WT FHREARIT
STAERERT. AREANE 5% THEEENLDIHEEE, Tovric “O” &, AEME
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MNH AT “A” 28 L ThHoD.
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PR O B 2R~ 518, FEEELRAMEOBRYIELICEY, FEELEAIC
LR RDEVOREMNET L. £z, RAFBOEBRT —F0nbELEZDRE

(©2010 Information Processing Society of Japan



T LB TR
IPSJ SIG Technical Report
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ALBIZHOWTIE, ELEZHE LYY a3  OEITICHEY, ZLBEZDOEEN/NEL
B ENy ol BEOEHTMEBEET — 200, ZLBEAMEOIRNADL
N T, RUAT A X LEFHEIFIIRI LI E 2 5.
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