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; Track No. 1 0~ +0
; Block Length : 20 (byte) 0 A4 54
3 X * 88 A4 47
QMTrk 1 184 B4 55
0 O@BEAT 4/4 276 C#5 57
0 Q@TEMPO 120 380 A4 51
Q@END 448 C#5 50
552 B4 b1
3 X * 656 E4 52
; <MTrk> Header Info. 768 A4 58
; Track No. : 2 948 B4 51
; Block Length : 391 (byte) 1044 C#5 53
3k *
QMTrk 2
0 O@BEAT 4/4

036 MIDIODOOODOOODOOOO

18

0 ;Bank Select (MSB) 00h
0 ;Bank Select (LSB) 00h

127 ;Main Volume (MSB) 7Fh
72 ;Panpot (MSB) 48h
127 ;Expression (MSB) 7Fh

0 ;Holdl (Dumper) OOh

0 ;Soft Pedal 00Oh

64 ;General Purpose #5 40h
64 ;External Effect 40h

0 ;Chorus Depth 0Oh

32

56
56
96
88

104
92
52

160
68
124



10

0000 000 020 0
1 = A4
2 - -« 030 O
3 - =
4 = B4 - = B5
5 = = =
6 = C#b5 = M =
- - = = CH4
16 = A -
16 = '
10 =

03700000

19



|0 @BEAT 4/4]

|0 @TEMPO 120]

D0O000O0oooo

oooooo
1184 B4 55 56|
O0000D0000000000000 184[tickl 000000000000 B40OOOO
0000000 50000005000000000000000
00000000000 tfsec.] 00O

BEAT =b/a Dooooiooo
TEMPO 00000«0000100000000000
TIMEBASE[tickl 000000000

goooogoo
TEMPO

“ZJYMEBASEx6&

sec. (3.1)

gooogo

3.4.7 OUOouoooooood
gobobooogd
gbooboooMIDIDDOOODOOoooOobDooboooboon

l.01obbboodb 000000040

2.10000000 (n+1)000O0O0O0O0OO0OOO0OODOOOOODOO 100000
b ngggd

3. 0i0000000 7,00000000000000000000d000000
((+1)00000000000000 ((41)0000000 Tj4,0

d d
<1—§>Ti§Ti+1§<1+§)Tz‘ (3.2)

gbobboobboobbdobbbooobobuooobbbooobboo1bboo
gbbood-~000gbbogbbuooboobbooobbuooobobao
ggbbouogbobboboooobbbuoooodaon

20



4. J0D0DO00ooooboooboon

g3gbuudubouodgbbbouoooobbbbuoobb4bb0odobbboon
gbob1l1uoo0bobbbdn=20000000000000

igggobobooooobbboooobbobd

gobooogobogbboboobbobibooobbobboobbooobobo
goob 390000

gbbobooobbboodan

gboodoobooobobuooboboobobobdobboobuooooboobobon
googgobuodbogobuoobboooboobobooobuooboooonoobon
gbobbobobbbboooobod

1.ggunb 100
2.0000

. 0bouodgooaoo
4. 00O0O0Ogg

gbobooogobogbooobbooboboobboooboiloobbboobobo
gbuodggbdobbboobuodboobdodboloobooboboboobooboo
g 3.1igboobobooobogliobbbobbbuotugobliobbobuooooooon
gbobogoboogbobobobboboobboobbuogbbooboooboon
googoaoad

gbboobboobdgbbobdg iogbobboobbodudab 1obabd
gooog

goodbogbboouobuodgboogboobbobobooboooboobad
gubbogbboobboou3iigmooodgilogoob sgbooobooobon
a,be UO0OOOOOOOOOODO 31200000 100b00bD 20000000000
OACOO0OO0OD0ODOOO0O

21



(T_3)d

(T_2)d

(T_1)d

MIDIO OO

D s B I~
| P
I
...... |
Nieg | N>
™ MA !
- _ "
)
I
T Y o o o o o o o T o o o T T L _Y_______2x._ ,lllﬁll
330 B I —
$- SR -
|||||| L __ -
. :
e s S REEEEEEE SEEE e =

]
]
N ]
<t <t
<> @ N — oo <~
o
1_ ,_m__ﬂ <
MI'..I[I IIIIIII (I \ Au

200040 n

e,

n

U338 0boogaobood
22

.TE A DR G Vll




MIDID O O

0400

g 39 0buoggbobobooulggobbobuoooboo

23



0310000000

0O oo goo 104040 gob gb j1ogoboo
HRN 0000 [sec.] godgooo
1.00040obo % 120 1.00 16 57 3.56
2.00040 % 70 3.43 16 48 3.00
. 00b0b00ooonbon % 80 2.25 16 37 2.31
4000000 S 80 4.50 12 46 3.83
1
)4yt — = —
hd ( ———
%ﬁ \ | \ \ e — ——
Y s — ——— i
T — [r— — — — A
%ﬁ?ﬁ o | — — 1 1 —
\ \ \ \ e e e Ee—— !
o o I -
9
g?? ! P @ é\ [ 1 | [ | |
13
N4t J— — | ! |
AL R E— i — — — | <
ot - o o o  — —— 1
o

g 310 00b0b1u00boooboo



4 #

“

| -
[ —

13

0 3100000 100o0bob0o000400

25



4 #

“

[ -

P R

031200000 10000000000

26



0oobbobooob ADO0obUOU0Ob «.0b0oboobboboboocbboboob
cbObogggoon

gbbgobuogboobobobobbooboobbobbooboobbooodad
gobobodgg3z2zuouuogoggobobomoboboogognn

u320boooaobod

HEN goooo gboobodogdxgdd

gbobobod (jgoaboob

1.0000000 16 a(4) x 8 A(4) x 3
b(3) x 3 —

c(4) x 3 C(4) x 2

2.0000 16 a(4) x 5 A(4) x 3

b(3) x 3 B(3) x 3

c(l) x 4 C1(1) x 2

C2(1) x 2

d(4) x 3 D(4) x 2

3.0000000000 16 a(4) x 4 A(4) x 2
b(3) x 4 —
c(l) x 2 —
d(2) x 3 —

4000000 12 a(4) x 4 A(4) x 4
b(3) x 2 —

c(5) x 3 C(5) x 2

e UUUOOUOOLDUOODOIeLUOD

e abcedl4000000000000000
00000000000000 2a00400000000005000000

e ABCLC2DD 40000000 0ODOOOOODO
gooooooooobobo c,ezboooooooonbD cbobbobbo

27



goooo c,czoolgoboooboooob 2000000

gbobooobboodan
gogbobbomooboogobbuooobbobuooooboooobbooobboboo
gbooboodgbobobbooooubbogbbbbbuoobbboooobooan

e OO DLOODLOOLODLDLDOOOOODLDLObOUOOO
o JOUDOODLODOUOOOODOOOOODLDLDbOUOODLDLDOOOOn

gbogbogbboogoobooboboobbuoobooboboobboooooobon
gbbboodgbbbbooogb3ddbbbuoababuoooobd
U3pBgmogubil1buoobogbibuobooobbbooobobboboobgan
goboboodgbobi1bbooobbobuoooobboooobobooad
ggddooooooboobbobbobbooboobuooooouoouooogao
gobbooboogboboobbooobuoobboobooboboobobobobboon
gogbooobbbobobbobobbbobobotdtooguugoooooooooboobb
gudboggbgoboobbuoobbuoobbbabbuooboboagbboobobon
gboboobobogobbobbobooboooobbodobobooboboobobobon
gbogboobboobooboboobuooobooobbboobooboobbon
gbgbuodggbuoooboobbobuodobobbodobboobbobooboaon
gboboboodgbobobuooogboboan
U33dodgs4bpoobbbougbodooooooobbbbbuoooouood
goboboogbbbbooooobboooobobobobd
goboobooboooobooboobbooboobbooboooo do 03
gboobooboobboobboobboobboobbbbbbobbooobon
ooooooooobooboooobo dbo3bobobobobooobuobobobobogo
good

gobobooobbobooan

gbobobogbbodgbboooboboobbuoobbuoogooonoboonbobo
gboobobobbuouooooogogebbboooooobibbbl1oooooon
gb10bedoubbobbboougdoooboobobobboboouoooooon

28



1.2

o
o

0000 [sec.]
o
o

oooooooooooon

o
a
f

o
(N

~ DOOo0obOoobooboogd

0O 2 4 6 8 10 12 14 16
o000
g3l gdbbobuouu—-a0bbbdg1aoo

N
o

0000 [sec.]
N

157

-— JOOooboooboooboo
1t i
050 gboooboobooboooog
00 2 4 6 8 10 12 14 16

o000
U314 000bbobuo0-—->bagoog

29



0000 [sec.]
H
(6]

1/ -— ODO00DO0OO0OO0OO0DbOoO

05/ « poooOoOoOOOODOO0O0OO

O 2 4 6 8 10 12 14 16

googd
U315 ddbbbouud—-ubbboudgbodaooad

5
Q/e\’/e\/\/e\‘\/—"
47 *-§_§ + . “+ -v.*- “_-*7
o
o 3 il
Q
2
O
O L 4
O 2
O -— JO0oooogoooogog
1r 4
- gOooboobooogobodgodgn
0 I I I I I 1
0 2 4 6 8 10 12

goon
g 3l6: oo 0oboogn

30



g 33 bbbgubbbuooubbuoooobb 1o

ik noo 00 .
0O 0

1.0000000 120 oooooo |jodg 1 1.10 0.90
0 oo 2 1.12 0.90

ogd 3 1.07 0.93

0O 1.10 0.91

ogoooodg (oo 1 1.06 0.95

oooo og 2 1.07 0.98

ogd 3 1.05 0.95

00 1.06 0.96

0O 1.08 0.94

2.0000 70 oooooo |[oO 1 1.08 0.91
0o oo 2 1.07 0.93

oo 3 1.11 0.90

0O 1.09 0.91

ogoooodg (oo 1 1.05 0.95

oooo og 2 1.05 0.93

oo 3 1.03 0.94

0O 1.04 0.94

0O 1.07 0.93

31



U 34 00b000bbboooubbuoaoobn 20

ik noo 00 T
0O 0

Jdoooooboond 80 oooooo |jodg 1 1.04 0.95
0 oo 2 1.10 0.92

ogd 3 1.08 0.93

0O 1.07 0.93

ogoooodg (oo 1 1.09 0.94

oooo og 2 1.08 0.94

ogd 3 1.09 0.93

00 1.09 0.94

0O 1.08 0.94

4. 000000 40 oooooo |[oO 1 1.04 0.97
0o oo 2 1.09 0.89

oo 3 1.05 0.96

0O 1.06 0.94

ogoooodg (oo 1 1.03 0.97

oooo og 2 1.06 0.90

oo 3 1.03 0.96

0O 1.04 0.94

0O 1.05 0.94

32



Oooogoboboobbdd=030b000b0 3s0@Mboob1oboobooogn
gbuooobuogbboouooboboobbodobboobboboboboboob 1o
gboudbb1gbbddb n=400000n=400000000000000000
gboboobogboboobbuoobboobbobuodobobooboobboooobon
gobobooboobbbooogbboogan
gboboogbg3eb@muoboboouobboboobboobooobboooooo
oog370mobboooboobooooobobobbooooboobbooboo
sl uugbobodgogbbooogbbbooobobbboodan
gboboogoboggoligobbuooobobboodgboboobbooooboo
gboboododoouoobuooobuoobbobobbooboboboobboooboaon
gbogobobobboobbooboobbooboboobooboboboobbon
gboboboodgbbil1bboooobobboooobboogo
gilboobooboboboobobouooouooboobooobbobobbobduuobdaoogo
gbobboouobguoooobobobobodobbooogobbooobboooobon
200000bb0obboobbooobboobobboo0boobboobbooonoD
gbuoooboobboobbobobobuogoboobooobooboboobbobon
gbouoggbuodbogoboobbobboobboobbobbooboogobood
goobooooobodao
g3 pogobobboooobboooobbobooobbobbooan

3.4.8 0OUOOOOOOO

gbobobobooooooMIDIDOODOoDoDoobooobooobooboobob
gbobooggbboogobbuooobbbooob o ssgnougoboboodon
gooboooogno

03180 01dgobo MIDIOOOOoDoOoooooooooooogn

3.4.9 0OU0OOOOOO

MIDIODDOODOODODODOOOoOooooobobobuooboboooooboooo
gbougobuogbobdoodgbogobuogbbogboooobboobobbon
gboobooobobobooooobobooobbobboooobobooodgd

33



U35 b0udogboboboodno—uoobg1igon

HEN g1goobod g
1 2 3 4 ) 6
goooooD |ob1 1 1 1 1 1 2 7
ERN ug 2 1 2 2 1 2 2 10
g 3 — 2 1 1 2 2 8
g 0.67 | 1.67 | 1.33 | 1.00 | 1.67 | 2.00 | 8.33
gboooob |0b1 — 2 1 1 2 2 8
gooo ug 2 1 3 1 1 2 2 10
g 3 — 4 2 1 2 2 11
EEN 0.33 | 3.00 | 1.33 | 1.00 | 2.00 | 2.00 | 9.67
HEN 0.50 | 2.33 | 2.67 1 2.00 | 2.00 | 9.00
036 0u00dgbobobuooob—-uoouagn
EEN gi1ooood o
1 2 3 4 > 6
gogoobo (0D 1 — 1 1 2 1 1 6
g g 2 — 2 2 4 1 1 10
o 3 — 1 1 2 1 1 6
ERN — 1.33 | 1.33 | 2.33 | 1.00 | 1.00 | 7.33
googooo (0D 1 — 1 1 4 2 1 9
gooo g 2 — 2 2 2 1 2 9
a3 — 3 2 4 2 2 13
g — 2.00 | 1.67 | 1.00 | 1.67 | 1.67 | 10.33
ERN 0.00 | 1.67 | 1.50 3 2.67 | 1.33 | 8.83

34



O3rnobdbboboobuoo—-4U0booboooooo

g g1oooao g
1 2 3 4 3 6
googooo (0D 1 — — — 4 4 4 12
g g 2 — — — 2 4 2 8
a3 — — — 2 4 4 10
HEN 0.00 | 0.00 | 0.00 | 3.00 | 4.00 | 3.33 | 10.00
gogooo (b0 1 — — — 4 4 4 12
gooo g 2 — — — 4 8 4 16
a3 — — — 4 4 4 12
HEN 0.00 | 0.00 | 0.00 | 4.00 | 5.33 | 4.00 | 13.33
g 0.00 | 0.00 | 0.00 | 3.33 | 4.67 | 3.67 | 11.67
038 0uggubbobugob—uboogognboo
EEN gi1ooood o
1 2 3 4 > 6
gogoobo (0D 1 1 2 3 2 4 4 16
g g 2 1 3 4 2 4 4 18
o 3 1 2 4 1 2 2 12
ERN 1.00 | 2.33 | 3.67 | 1.67 | 3.33 | 3.33 | 15.33
googooo (0D 1 1 4 4 1 4 4 18
gooo g 2 1 4 8 1 8 8 30
a3 1 4 4 2 4 4 19
g 1.00 | 4.00 | 5.33 | 1.33 | 5.33 | 5.33 | 22.33
ERN 1.00 | 3.17 | 450 | 1.50 | 4.33 | 4.33 | 18.83

35



doooooooooon

B COC0000000ooooon

(] OooooOoCoooooogd

2 5 T T T T

107

g

0317 000000000000

g3 bobboogabbboodgobn

gobo oboo
16

12

QD (W[ [N | W]k

36



MIDIDO O (@id0)

LA4 A4 B4  CH#5 Ad CH#5
Vo i ' i
L
[ | | | | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

00000 (@ion)

HRERERE 0o
1 = AM
2 =
3 =
4 = M
5 = B4
6 =
7 = C#5
8 =
9 = M
10 =
11 =
12 =
13 = C#5
14 =
15 =
16 =

0 318 000b00o0ag

37



gooboogoboo

gbobgobboboodboobuoobbuodobobobboobuooboboooda
gogdboboobbobobbooobooougbabbbobboobboobbad
goooogobobbobobbbobbboboooouooooougboooooooon
gbobbooobbddoomoboo1ggbboboboobboooooboo 100
ooboooooo3soobobobboob0 AbDobobooooooboboogoo
1 buggoooobooobbobuobbooobuooobboobboonb
ooboooob Aboobooboo3bobboobooboboobbooboboobOoobOon

16 T T T T
~— OQUoubodaood
14 1 ® ’
+ 100
12 o 200 1
« 300 ' "
O 107 ’
]
]
O 8 i
6" _
Al _
2t _

ougogo

U 319 0gdobouooobboboogbbn

38



googobuodbogoboobobbuoobbobobbbuoosgoboobobon
gbogbbboobboobbobobdoobbuodgbboodobooogbobooabbod
gbuogobuodoogobuogbobouoboboobuooobuobooboobobod
gobobooobbobooooood
gboodbogbogboobbodbuoobooooobooobooboobobad
gobodobbdooobbooobbbooobbooobooooobbobon 3100
0 311gdog3nizbmuooglgogoobbooobobooboboooobo
gobobooobobbbobooobboooobogn
gbobobdobbilgooooobuooobuoobboobboboobboonbobo
goboboooobobbooobo 3a3bbonod

gogddbb 1obbobdoooooooooooobbbbbbbbobooaooao
gbbogooogbaobboboblibboobob1obbbooobbooboon
gbobglbooogobogooz2buggbbooboobboogbboobbaon
gbodbobilibooboboooboooboboboobbo b0 20b0b400DDODO
goodgbobodbogbbooboobuooobuoobobobobooboobobond
gbbedbbOoouuoudbudggbboobbuooobbuooobboobboobe
gboboggbbbboooobobbooobbbbuoobbbooooan
gboboboobbgouoobboobooobodobooobogbboobooboobd
gboboggbbobogobbboobboobb s mubgb1gobbobn
gdbbogbuobbobooboubboobbodobboooboobboodobd
gbooodabl1gbboob400b000b0b000booobooboboonbbn
gbuogogbobboobboobboobbooboboboobuoooboobbon
gbouooobuogbobooogboboobbooboobobooboboobbobon
gobobbodbobobuoooobbobooboobobogan

goobooooobobooooboo

gbbogobboobbdoboobbooubobbodoboobbooboboooodad
gbouooobbouooobboboodbobbuoooooob

39



g 3.10: ogobobuoooobobobuooobb-—g0oobo1l1bomob 10

000000 a 000000 A
0o 1 oo 2 0o 3 oo 1 oQg 2 oo 3
(1,4,10,14) | (1,4,9,13) | (1,4,11,13) | (1,4,10,14) | (1,4,9,13) | (1,4,11,13)
(1,4,8,12) | (1,6,10,14) | (1,5,9,13) — — —
(1,4,11,14) | (1,5,10,13) | (1,4,11,13) | (1,4,11,14) | (1,5,10,13) | (1,4,11,13)
(1,5,9,13) | (1,5,10,14) | (1,4,10,13) | (1,5,9,13) | (1,5,10,14) | (1,4,10,13)
(1,5,8,12) | (1,4,8,14) | (1,6,10,14) — — —
(1,7,10,14) | (1,7,8,15) | (1,5,10,13) — — —
(1,4,10,15) | (1,4,11,14) | (1,5,11,14) — — —
(1,5,10,14) | (1,7,11,15) | (1,4,8,15) — — —

U 3ll: gdobbuooobobuoooobb—g0oobo1l1bbmon 20

U 3l2. gdobbuooobobuoooobob-—g0oobo1l1bbomon 30

goon

oo b

O

01 HEN

2| 4043

(1

4,8)

(1,7,10)

(1,4,10)

(1

,3,9)

(1,4,10)

(1,4,11)

(1,

6,11)

(1,6,10)

(1,4,11)

ggbobogec

ooogoog cC

o1

ag 2

ud 3

od1

ug 2

oo 3

(1,7,10,13)

(1,6,9,12)

(1,6,9,14)

(1,7,10,13)

(1,6,9,12)

(1,6,9,14)

(1,8,10,13)

(1,9,11,13)

(1,6,11,14)

(1,6,10,14)

(1,7,9,12)

(1,7,10,13)

(1,6,10,14)

(1,7,9,12)

(1,7,10,13)

40



U3l gugoobbboooobbbuoooobbooo-—->boboob 1000

gbooobog 1040 (200 |300 (400 (00
gbooodgd a 0 3 3 3 6
obooood A 0 1 2 1 4
ooooogdob 0 4 3 — )
gogobodc 0 3 2 2 4
gopogoog cC 0 1 1 2 3

U3l gugpogboooobbbuoooobbooo-—->boboob 1000

gboboboboobbbd (bod jgodobbbod (ooodabbob
g1oo0 3 21 1642 2
HEN 4 16 8+3+3 3+2
) 13 6 —
6 11 9+2 2
11 4+2 —

41



3.4.10 MIDIOOOQOGOOO

booubobobobodon FINALEODDODODODOooDbooooooooD MIDI
goodgoboboogan
%DDD%DDDDDDDDBEATZ()/GDDD 10000000 ;00000000
t;;[tick] O O '
t = ((i—1)+%) x TIMEBASE x b (3.3)

000000030008000000000
1
ty = ((¢_1)+%> x TIMEBASE x b (3.4)

good

3.4.11 00O 0OOO0OOOOO0O0O0O

MIDIOODOOOOoobOoboooobuobooboboobobobooooboboo
goooobgd

g320dbbogbogodobooobobobi1oobbboboooobobooaoo
gbobboogdgbbobooaan

gbbouogobbuooogbbbboouogobog s21u00bboouoan
gbogbooboloboboogbbobbooooboooooboboooan

2000dbooobboboboobboobboobbooobboobbuoooon
gboogno

42



Aoyt

Trackl (5% %0 o © ®

[ |

Ll e

AV AN
=] =]
=== B ==
s ol n el
™
o ~E O
[V ™
4 4
Q Q
@© @©
(. (.
= =

e e N —

| '\ | |

b ff  —
Gt

[—

Y gt
Y agt

A\SVJ

Y et

Y g

A\SVJ

0 3.20: OO UODOOO0OObOOOOoOoOooboooa

43



oe
=

—

—

Y w T 6
T

¥ ¢ -
Y gt o
1y

Ll e

A\SVJ

Track 1

Track 2

Track 3

:

~—

#

\wgtt
Y upt

A\SVJ

Yy #g7

Yyt

A\SVJ

ggbbooooooobooogon

0 3.21:

44



1 40

Juoogdoootgtdun

4.1 0O0O0OO0OOO

ggoboogbobbb4000D000 240000000000000000000
goboboboodoobboooobbooooobooooon

e JUUOODDODOOO1
e JUUOOODODOOO 2
e O OODN

O30gbooooooobobobobbobooooboobo MIDIDDODODODO
gooboogd

4.2 UQ0O00OOOOOOOOO

U41000o00oboogbbobooobboogbbooobbboodgnobban
gooooon

ggob4200000b0boboooobobboodbobooobobooooboboo
gbobobooobobbod

U430 000gobooobbbobobbbobbboooobbboodgbbban
OUbooouboOboUdbOOUOFINALEODODODDODooooooooooobood

45



U 41: 000000000000 00000000O 0O

HRN FINALE | 0D OO
gooobi1000 63% 100%
googdaognb 56% 100%
gooobobooobodgod 58% 96%
gogdgoboboo 58% 100%

U ggbbbogsgbbboodad

U042 000000000000 00b0000bobooan

HEN FINALE | OO0
godgub 1000 23% 100%
goodaogno 21% 100%
gooobbooobodod 42% 100%
gogdbobbad 17% 97%

U ggbbobogsgboboboood

043 0000000000000 0O0O0O00bO0OO

ao FINALE | 00O

googoobodgg 1 39% 100%
gboogoggobdaog 2 22% 86%
googdgno 23% 96%

46



googobogoboobbbooooboobbobooboooooboobobbo
goudbbdglbgboobouobbbodobboobdobboobobboo 11000
gbgbogbbudgbooobooobuobbuoobooooboboboobbod
gbobboogbobooggboboooobbbooobobbooobobooan
FINALEODODOODOODOOoDO MIDIDOOOOODOOOoooobooooooboo
Oodbooooboooobooo0obo0oo0oUFINALEODOOODOOOoonboobboog
godobobboooobbbooboobbbooobobbbooobbd

4.3 O0O0OO0OOOOOO

U44000000000000DO0O000O0DOO0O0OO0DOO0bObObOO0Ob0bLbOn
gbooood

U 44 0000000000000 0000000

HEN FINALE | OO0
gooobi1000 47% 100%
goodaon 53% 92%
gooobbodabdbd 33% 100%
gogdgoboboo 44% 89%

U ggbbbogsgbboboood

450000000000 bo00bobobooubboooboboooobobooon

gboooood
4cb0ogbbuogboobbobooobobouogboobboobbooooboon

gboboobbgobuooooobbdobooobuoobbooboouooboonoobo

gboobdoobboodgbuooobboobobbobboodgbboobboobobb
gbobboodgbbboooobobban

47



U 45 0000000000 bobaooaobon

HRN FINALE | 0D OO
gooob 1000 40% 93%
googdaognb 42% 100%
gooobobooobodgod 67% 100%
gogdgoboo 39% 94%

U ggbbbogsgbbboodad

46 00000bDoObooooobboodnn

ao FINALE | 00O

googoobodgg 1 39% 89%
gboogoggobdaog 2 50% 8%
googgno 28% 81%

48



4.4 O0O0OO0OOOOOO

g4700dbogoboogbobobooobobboogobooobobboonobbao
gbooood

O 47 000000000O0DOOOOOOOODOO

HEN FINALE | OO0
gooobi1000 14% 6%
goodaon 22% 64%
gooobobooobodgod 15% 2%
gogdgoboboo 37% 67%

U ggbbbogsgbboboood

480 0dogoboogobobooobobbooonoboobbobbooonobbaon
gboooood

U048 00000000000 OO0OOOO0oobDOn

HRN FINALE | 0D OO
gooobi1000 12% 88%
goodaon 14% 2%
gooobobooobodgod 31% 51%
gogdgoboboo 11% 85%

U ggbbbogsgbboboood

4900 0ogpbouoobooobooooboouoboobboobboooboobon

gbbogbdbogbboobbobboobboobboobbbobboobbo
gbugouabbuogbooobooobuogbboooobooboboobobbon
gbobguogobboobooobuooobbbooobuooooobuooooboooon

49



049 0000000000000 O00O0O000

ao FINALE | 00O

googoobodgg 1 30% 85%
gboogoggobdaog 2 26% 63%
googdgno 19% 56%

gboboobboooboobbobbooouoobooobooobuoooobaon
gobobooobboboooobood

4.5 O0OO0OOO0OOOOO

gbboobbooobboobodbooobuoobobooobobobobobobobb
gouoobogugboobooboobboobbobbooboboobobbon
gooboogobod

4.5.1 UO0O0O0O0O0O0OOOOLOOOOOOO0OODOO
gogobobogogbod
e HUUUOODLODLODOOOODLDDUOOOO
e LUUOUDODOUOOOUODLOOOODLDDLDOOO
e LUUOODODDOUOOOODOOO

gbdgbodgbobboobbobboobbooboboobobodoboboobobon
gbgbboobugoboobboobboobobbooobuobbooobbod
gboboboogobod

4.5.2 0OJ0OU0O0OOOOOOOOOO

U4100000oboboggbboboodgbobbobooobbboodg11bbod
sgbboogg2bbou4400bobouoooobboooobbbooobod

50



01igg300bd0 =0b0ooooooon

A\
/

S()H
-

>

|
.}
¢

200400000 =0000D00ODbO0

U 41: 000040O0OO0Od



ggodooooobbbobbbobooobo1ggbobbboobbobobod cbouoog
OO0 cO2000000000000 1000300000000 0b00bD0O00bO 30
gbobogbbooobbooubboogbboobbuooobbbbbooboson
ooobobooobobpobobb0oOo200b000bO0ObOobLDbOO0ObObLDOOODO
gboogobuodgoobooboboobuooboboubuooobodgboogoobon
goobobooobobbbdogooobooobbobobboooobobbooogad

4.5.3 U0OUOO0OOOoOOoOooOboOod

g4iodbbogbbodboobboobobobbi1ibooboouooboonbbo
gboogobodgbboobuoooobbuogobbobboobuooobaogobobon
gboboboodbbdebbuoooobbbuooobobgan

0 410: DO0DO0ODLhOO0oO00ooO0oboooooboboooobobod

g gobboboodgon gboboboooobo

oo ERERE
goobdil1booo bx2cx3 10 12
gogaogn — 8 8
goooooboboodgn cX2,dx?2 8 9
guogooboo bx2cx2 3 6

gobboobbuooobbuoooobbomooubi1g0oooobboooobn 10
gobobobboooooobobuooooobbbbbooooobrk2zobobooooon
gboboooobooobomoboooooboboooobbsooumoong
gbobobob3ddebbbbboboodgoooobobbbbboboouoooooon
gbobobboogobuobuodgogbboooooood

52



1 sl

L O

5.1 00O

gbobogobbboobboobuodboogbooboboobboobobooood
gobobooooobuoboooobboooobobobouooobobooobaon
gbboobbobobuodbooobbobbobobooboboobaboobobo
goboobbbb400000b0000obbbbbbobbooooooboobn
gboobogbboobogboboobuoobobobobboobbooooooboobon
gubboodgbbodgbooobooobobobbooobboobboobooboban
gobbboodbbdobooobobbuoogobbbooabo
gooodoglgoououoooobbbbobobobobbbbbbbdooduooogo
goduodbboboobobooobboobuooboboobboobbobbooobon
gboboboogbbobooogbbobougbbobooooboboooaboboobboan
gogobboodgbobboooobboooobbouooobbbooobbuoooboboobo
goodgobodbogbbodoboobbuoobbooooobboboboobbod
gboooobobo4bbogogoobooobbbobbouoboobbuoobobboon
gbooggoboboobogbobooboobobobobbooboobboobbon
goboooobbobooooood
ggddooooooobbbbbbbbbbobbbbbbbobbooaodao
gbodboodbuogobuooobuooobbbobbooboobboobboobbon
gbuooobuodbbooboouogboboogbboobboobuooobogbobon

53



good

gbboobodgboobbodoboouobooobbobbooboobobooobd
gogbboobboobbbbobduobbuogobboobobooonboobobon
goboboogobooboogn

5.2 UUOOOO

gboboubbogobboboboobboobuooobouoonobodgboogoonobo
goboboogbboboooobobbuooooood

gbobligobbodgobbodbbuooboobbooobboo1obooooboobo
gogoboooMIDIODOoobobooobobobbooogoboooboboooon
gbobbooobbboooobod

54



L O

ggbobbobduooooodobobbboooooobboboooooobobobooo d
gboobog obobuoooobbooooboo

ggboboboooobbboooobbog ob ooobobobbooboboboo

gogoobbdg bboboodoooboobuoooobbbuoooobobboo

gboogood
gdbob bogooobbdoouooobbobooooobbbbobobbood

gooog
gogboobboogbbbouoougobobooogbbobboooobbooooonb

95



[]

[1]

2]
[3]

[4]

[5]

[10]

HREEN

0000,000,0000,000000000000000000,0000, Vol
35, No. 9, pp799-800, 1994

0000,000000,0000, Vol. 35, No. 9, pp808-814, 1994.

Chowning, J. M., The Synthesis of Complex Audio Spectra by Means of Frequency
Modulation, Journal of Audio Eng. Soc., 21(7), pp526-534, 1973.

D000, 0000000000000000000000, 000000000
Obit OO0, ppd2-53, 1987, 0000, 00000000000 0.

goobo,oboboo,oobg,bbobooboo MISObDogooboonooonDon
gbod,gboboog b4o0b0b20bb0bobob bOo0od, pplh85-1586,
1990.

good,bboo, o, oo oo, ooooog oooa,
94(103), 13-16, 000000 ODOOO No8 O OODODO.

gogboo,g0oob,bougd, gbbuggoboboogd, gbbdaod b 48
goodedbbbboood buoong, ppl.373-1.374.

00O00,0000,0000000000bt000,ppll2-122,0000,000
ooooooooo.

000, 0000000, 0000000000bit000, pp92-100, 0000, O
ooOooooooooo.

0000,0000,0000,000000000000000000,00000
0020 0000 000, pp585-588, 1989.

26



(11 0000,0000,00000000,0000000, 5(1), pp59-66, 1990.

(12 0000,0000, 0000000000—000000000000—, 00O
O, Vol. 35, No. 9, pp801-807, 1994

[13) 000, 000000000000 00O000000, 0000, Vol. 35, No. 9,
pp822-829, 1994.

[14] Desain, P.,& Honing, H., Quantization of Musical Time; A Connectionist Approach,
Computer Music Journal, vol. 13, pp56-66, 1989.

[15] Rosenthal, D., Intelligent rhythm tracking , NL-84-13, pp95-102, 1991.

[16] Allen, P.,& Dannenberg, R., Tracking Musical Beats in Real Time Proc. of the
International Computer Music Conference, pp140-143, 1990.

[17] Desain, P.,& Honing, H., Foot—tapping: a brief introduction to beat induction, Proc.
of the International Computer Music Conference, pp78-79, 1994.

(18] 000D, 000000000000000000000000,00000000
00, Vol. 96, No. 53, pp45-50, 1996.

57



HENENRN

[1] OO00OO0O0O0OO0000O0O0O0O0O000OoO0DOoOoo0oooOooO 9ooOoOOO
goobooodgob 110 230 000oboo

58



