
!"#$! %$&! '($) 

2009*+! ,-./012 

3456! 789 :; <5= 

 

!"#$%&'()*+,-./$ 

80111! >? @A 

 

1. BCDE! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  

FGHBIJKLMNOPQRSETUVWMXYZ[

\]^_`Va 

1.1FGH^bc  

RSdBIefghijhk^lmnoILpRSXq

bcr[mstuXvDIwExymtu_RSXzm{

|sV}~�hiI��i�fI����a�\efgh

ijhkE�s|]IRS�����^WMX���oE

LM�^��Xzm��N��c_`Va 

[�[IRSdBM�E�C|RSX��[|sV^�

rs��]���Va�\� ¡E��Xzm{|s\¢

£n�^¤¥¦§X¨©|s\¢ªV¥«¬]`Va�

_FGH_BIRSLE®ªVJKLM^WMX¯°ªV

±EI²M³´µ¶E·{|¸¢¹[\º»^Lt¼½¾

_OPQ^RSXzmsI�^MIDI~h¿^YZXzm

{\a 

1.2ÀÁ^GH  

ÂÃn 1)2)BILtÄÅÆ�hÄÇfÄ�ÈÉXÊË[I

ÌÍ^RSd}ÎÏÐÑÒfSÓÔÕIÖkhiSÓ×ÕI

ÑhØÙSÓÔÕIÚÒifÛÜÔÕ�E·VÝSwÞX

zm{\awÞßEÐf¿àÆhXIwÞáEBÝâE·

Vãä+åæwÞXwç[\a�\ILt¼½èEéêë

�\RSL^LMìZXí[|ILtE·VRS^îïX

YZ[\aðñIRSdB ¡cERSòó}RSô+õ

Lö÷Iàø�hi��X��[|�¢I�^RSLEB

âùcE¯¹¥«mîïN`V�Núë�\a�\ILM

YZ^ðñIRSÓNûü[m�{\LýEþs|]Lt

9^îïNúë�\��nIRS^��Bÿo[] ¡c

Ezm{|sV!_Bm"I� ¡ELtE#�[|sV

¥«¬]`Vrs��Xú$[\a 

Bolgingern 3)BMIDI%&X'êªV�^_�VÄ�È

É(Disklavier)X*+[\OPQXËsIOPQ^RS

òóE�©VJKLM^WMEþs|wÞXzm{\að

ñI²M,9rOPQ^RSòór^9E-.¬N`V�

Nú$ë�\a 

 

2. RSwÞ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  

ïmVLt¼½¾_OPQXRS}/Ô�a�^RSX

MIDI~h¿r[|'ê[IYZ[\a  

2.1Lt^0ã  

wÞ^±EË [\Lt¼½BI�¿1ÑE2L3X4

�|~56E[\Lt OrILt OE7%cE²MX³

´ë�\Lt A,B,C^8º¼½_`V}òÔ�a 

2.2RS9  

wÞEÊË[\9BIò×E:;V<º9_`Va=p

9X=Lt_>?o»RS[\a�\Iw@^RS_BI

YZAB·¢]×CDE+F�_RS[\a  

2.3GÞÓ  

GÞÓBÌÍ^RSdÔÕrPHIÆP^RSdÔÕ

}J¾��K� PRO,AMArLM�^8×Õ_`Va  

2.4ÊË[\OPQ  

wÞ_ÊË[\OPQBI”Disklavier”}MIDI~h¿X

'êªV�N_�V�X*+[\INHO-S6XP _`Va

RSBIMIDI ~h¿r[|PQë�IRSrTUkrE

-[|I,Vr Velocity rN'êë�VaVelocity rBI

RSô+}Lý��·WTUk^XëX 0~127^YZ_ò

ó[\]^_`Va 

 

3.ðñ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  

YZ^ðñI[ERSô+IRSô+ITUÒf\E�

s|ILt�nWMX¨©V]^N_n�\a�\ILö

÷E»s|B`rabWMN_n�m�{\NI�&IÀ

Á^GH^ðñrBc^]^Xúª]^]_n�\aò>

EYdYZ^ðñXúªa  

3.1RSô+  

/×ELt¼½è^RSô+^AeZ}Lt O r^f

g�XúªaRSô+E-[|BI²M,9N÷"mVr

1[|Cë"mV]^N_n�\a[�[IAMA-Mozart

_BLt B,C ·¢]Lt A ^hNRSô+BCësa�

\IAMA-Chopin�·W AMA-Debussy_Bi îBm�

{\a 

!" #$%&

'()*+,-./0123!4567856795):;5<=>?@A5BC5DE! FGHIJ

K2LMNO*P3QRST56UA95):;5VWX@X5BC567YZ FG7[IJ

\]^_*`ab2c56d95e:;5fgW@hijkl FGHIJ

mno(\2*DE!4567856H95pO:;qrstuvuwxl FGyIJ

z[{|}~����Y!

0!1! )*23456!

!" #$%&'()*+, -./0

1 &2% 34

5 &26 789:;<=-.>/0

? @26 ABCDEFGHIGJ;<=-.>/0

K L26 MBCDEFGHIGJ;<=-.>/0

NOPQRSTUVWX!"YZ

'[&&\]^@_\]`a=bcd

!" #$% &'() *+,'-. /)+012 3456778

9:; << << << <

=*= << << > >

9:; > > << <

=*= << << < >

9:; << > > <<

=*= << ? << <<

9:; << << > <

=*= << ? << >

9:; > > < >

=*= < > > >

<<@ABCDEFGHI@ABJDEFGH>FGKLMH?NOPQRSTUVMLWXYZR[\

]^_`a`bcd

efgh

ijkl

OPQmnop

OPQqrs
tsukl

vwx

!"#$!

!%$!

!&$!

!'$!

!($!

#$!

($!

)! *! +! ,!

-
.
/
0
12
3
45
67
!

89!

*:*!

+;3<!

:2=;>5!

,2?4@!

A0BCDD6!

!"#$!

!%$!

!&$!

!'$!

!($!

#$!

($!

)! *! +! ,!

-
.
/
0
12
3
45
67
!

89!

EF)!

+;3<!

:2=;>5!

,2?4@!

A0BCDD6!

GHIJ89KLMNOPQRSTUV89OWSXYZ!



 

 

3.2RSô+  

/ 3BI=Lt_^RS,9Xú[\]^_`V}Lt

O r^fg�ai î^`{\]^E-[|BI²M,9

N÷"mVrRSô+Nj"mV}RS,9N÷"mV�

]^N`{\a 

3.3TUk  

/ 4B=Lt_^TUk velocityZ}Lt Or^fg�

Xú[\]^_`Va²M,9N÷"mVEk�|TUk

^llmlBn"mV]^N_n�Va \�[I

AMA-Debussy_BcELt O_o]X"llma_sVa

}AMA -Mozart_BTUkBÊË[m�{\a� 

 

pEITUk^q

WX��[\YZX

ÝlVaTUkEB

qW^&YN`¢I

llrDrllst

¢r_B²M,9^

uvB`rabms

}/ 5�a�_I

velocityZN 41w80

^x9E�s|I

²M,9N¾�n 5%XyD|zUV velocity ZX VminI

{�n 5%^ZXyD|{?V,^ velocityZXVMAXr[

\aVmin=52,VMAX=69rm{\a 

/ 6 BITUk^ velocity ZN VMAXJ{}69!v!127�

rm{|s\,9^IRS,9E®ªVfgX¼½èEú

[\]^_`Va 

^YZ_BI|\E PRO-MozartEi îN¹\a�

\IAMA-Bach^=Lt¼½9_^uvN·¢}~E¹|

sVa 

3.4Lö÷  

/�BLö÷}Duration�I»�¢S�X�ëU|s\^

�,9^IRS,9E®ªVfgXf�[\]^_`Va

Lt O E®ªV=Lt^fgXú[\aðñI`rab

^t�E�s|i mîB_n�m�{\a\�I

PRO-ChopinrIAMA-BachE�s|Bi mîN_n�I

so�]²M,9N÷"mVEk�IDuration]÷"m{

\a 

�hIÀÁGH_`VÂÃn^GHÔ�^â�wÞE�

s|BI²M,9N÷"mVrLö÷N�"mV]^Nú

$ë�|sVaÀÁGHrFGHr_YZðñNïm{\

��r[|BIp�^[�^�s}OPQ^t�TUk_

²M,9X��_�V�õIS�{^�s}�U�OPQ

_B¿5IX�"ªV@EB���¸^,9N÷"m{

|sV¥«¬N`V�rs�·�mrN�Un�VNI

¯°EB�mVGHNÿ�_`Va 

 

4.�rD! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  

FGH_BI²M³´µ¶XËs\wÞrIMIDI ~h

¿E·VYZXíC|ILtNOPQRSETUVWME

þs|��\a�^ðñIRSô+�RSô+�TUÒf

\B[EWMX¨©|sVrs�rNúë�\a�\I

Duration ]£n�^WMX¨©|sV^_Bms�rs

��Nú$ë�\a�?^wÞ_BGÞÓNÌÍIPHI

ÔÕo»_`{\^_IRS�Þ^�sE·VWM^îï

^¯°Eþs|BI�á�mVGHNÿ�_`Va 

�\IRS^ velocityZrIw@ES_n�VLýr^

-.õIVMAX,Vmin ^��h�Eþs|]�á¯°ªVÿ

�N`Va 

 

��/� : 

1)   ÂÃ��I{��� I´¡¢£¤RSòóE�©VjhkLM^

WM—p�RS�·WÑT�Û¥E-ªVwÞc¯¦—ILpLMGH§

¨©I20070524 

2)   ÂÃ��I{��� I´¡¢£¤jhkLME�C\RSòó^

��—ª«Ó^¬÷E·VRSL^îï^¹—ILpLMGH§¨©I

2007,11 

3)   S.Bolginger and J.C.Riset : A Preliminary Study on the Influence of 

Room Acoustics on Piano Performance, Journal de Physique ®, Volume 2, 

C1-91-C1-96, 1992,4 

!"#!

!$#!

%#!

$#!

"#!

&#!

'#!

(! )! *! +!

,
-
.
/
0
1
!

23!

45(!

*678!

9:;6<=!

+:>?@!

ABCDEEF!

!"#!

!$#!

%#!

$#!

"#!

&#!

'#!

(! )! *! +!

,
-
.
/
0
1
!

23!

)9)!

*678!

9:;6<=!

+:>?@!

ABCDEEF!

GHIJ23KLMN./01O23OPQRST!

!"#$!

!%#$!

!&#$!

!#$!

#$!

&#$!

%#$!

'! (! )! *!

+
,
-.
/0
1
23
45
6
7
8
9
!

:;!

<='!

)>1?!

@0A>B3!

*0C2D!

E.FGHH4!

!"#$!

!%#$!

!&#$!

!#$!

#$!

&#$!

%#$!

'! (! )! *!

+
,
-.
/0
1
23
45
6
7
8
9
!

:;!

(@(!

)>1?!

@0A>B3!

*0C2D!

E.FGHH4!

IJKL:;MNOP678QRSTUV:;OWSXY9!

!"

!#$"

%"

%#$"

&"

&#$"

'"

'#$"

("

(!" $!" )!" *!" +!"

!
"
!"
#$

#$%&%&'()*+,$'!

()*#$%+velocity',-.+!",+/0!

!"#$!

!%#$!

!##$!

!&#$!

!'#$!

!(#$!

!)#$!

!#$!

#$!

)#$!

(#$!

*! +! ,! -!

.
/
0
!

12!

34*!

,567!
89:5;<!
-9=>?!
@ABCDDE!

!"#$!

!%#$!

!##$!

!&#$!

!'#$!

!(#$!

!)#$!

!#$!

#$!

)#$!

(#$!

*! +! ,! -!

.
/
0
!

12!

+8+!

,567!
89:5;<!
-9=>?!
@ABCDDE!

F6GH12IJKLMNOPQRSITUVUWXYZ[\]12O^Z_`a!

!"#!

!$#!

%#!

$#!

"#!

&#!

'#!

(! )! *! +!

,
-
.
/
01
23
4
5
!

67!

89(!

*1:;!

<4=102!

+4>35!

.?@/AAB!

!"#!

!$#!

%#!

$#!

"#!

&#!

'#!

(! )! *! +!

,
-
.
/
01
23
4
5
!

67!

)<)!

*1:;!

<4=102!

+4>35!

.?@/AAB!

C7DE67FGHIDurationJ67OKLMNO!


