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Abstract

The study is mainly discussing about the visualization of the impromptu music,
and the comparison of music before and after adding these visual effects. Besides, it
also aims to examine whether visualization of impromptu music could raise
effectiveness among audience or not. In the study, the electronic digital instruments are
primary used as a mean for research along with the “Puredata” (or Pd) as visualization
tool.

The method is to collect the data which are generated when the music is played,
and then send them to computer to process. Afterwards, the various element of note in
data will match the relevant visual parameter and then further designing different types
of variation. Thus, while you are playing the music, the instant dynamic visual scene
will also be produced. It means that the angle of how you experience music will raise
to visual level from the previous acoustic level. In other words, audience can not only
merely appreciate the music acoustically but also visually since they can see the
visualization of music. Will the different style of music and different types of rhythm
bring different feeling to audience after visualization? Is the visual experience of music
correspondent to acoustic experience? Can the visual stimulus make the audience more
enjoy the music performance? These questions are what the study aims to assess.

In the last section, the radio equipment will be used to receive the sound from
audience, using the change of sound from audience area to represent the reflection
when they see the music. Moreover, the sound from audience will also be introduced to
control some of the visual parameter of the music, instantly change the scene when the
performance is ongoing. Meanwhile, the performer will react to the sudden changing
scene which represent the audience’s reflection on previous music performance.
Subsequently, the reaction will show again through the scene. The purpose of it is to
break the traditional form of performing music that the audience should be quiet once
the performance began. Because of it, the audience can not only be closer to the
performer, but can also have the interaction between them due to the reason that they
can both influence the scene. Eventually, it will become a new performing form which
is interrelated among performer, scene and audience.

Keyword: Improvisation, Music Visualization, Spatiality of Music, Interactive
Performing.
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% % E S AL 5 % (Pitch bend wheel ) @ * 54 & 241 » MIDI #-d & %

W&ot 5 14 e uiF 16,384 hig (0~16,383) - i * MIDI § ek
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W

Xi.

3.1.2 3

©©e 0o

. ﬁ,‘?\mﬁ
3 AN

€ g -

2 4 # (Modulation wheel ): * 153 ¢ 3= 541

RIS R B

PEREE:

Bk

|7 UK AE ¢ h

[P S—.

¥R

>
?IE-"

PRCRFEA RO > Y LA RBER KRR SRS B

RIS PR AE S 22

7_)?,{“}’}7

7+ W

LR S SR, S XL

ARG RS R KR R RS

e

@®

o

-

7B
-;?ﬁ’é R &
DI E

@/®

BEMRE

ZAF L rEwm B
PR %&EL ER R
}@mr;? »IET’%"‘
el BB AR 1 en
KEFHE D P

A ER

&)

%‘E}"

A 4

W31 =3

%,
—5/§7'E
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32 P mE

3.2.1 Puredata (Pd) @ 4

( %% Pd % =k, http://write.flossmanuals.net/pure-data/introduction2/ )

Puredata (=i Pd) & - TP E2, " % B A2 RE - 5 24 F 4  ARM e
F2) gL - PA i 4p 4 B i bldcTiE # 4% - Veelaying ~ %5 2k - 4
Bl~ 24~ B R P B @7 AT P EA L T kT A e g

Foo T i AR B AR ) R e gicdy (digital data) RURdZ 0 FRF P A ¥

F LA BT YR FRR LA o

—n\«

% Pd 2742 - AEFa I3 i > A AN R A
otk o B AnH A d - B g (box) 28 i EH-p £ 5
B XA A BEATASLEIR T X FERGT TR ERAET 2t 2L
—EREF O RMBEREFEN TG A FRRIEY AR TEL Lo

Pd =347 £_d Miller S. Puckette #tim B friaiar, ¢ o o 3E3F S B A R
1 Eo Y 4 R EFERE Y BA -Pd it i# 7 & GNU/Linux~Windows ~
Mac OS X » ™2 2 Maemo -~ iPhoneOS ~ Android % # & £ % (1T 5+ o
322 g% Pd
- ~ 5 #8% 2_ (Audio Settings )

(- ) =% : Media> Audio Settings
(=) P ety ~ ut il %J%ffﬁﬂ B4R v il s #ic o
(z)

1. Sample rate : 44,100

2. Delay : 80 msec

3. Block size : 512 bytes

4. Input Devices : USB Audio CODEC ( *F 2R 3578 § B L fads e

o4
3

EH)

15



5. Input Channels : 2
6. Output Devices : #3 d & & 2 Bidi & ok I3 Wiy 41 > F|pL 5@

N
R

$47 Audio Settings = X

Settings
Sample rate: 44100 Delay (msec): 80
Block size: 512 —!

Input Devices
v 1: 1g3-+ (USB Audio CODEC ) ‘Channeis: 2

Qutput Devices
: 33¥2 (Conexant SmartAudio I-D}]chameis: 2
ENAL:

Use Multiple Devices ]

Save All Settings

cancel | Apply | o |

] 3-2 Audio Settings
= ~ MIDI % z_ (MIDI Settings )

(- ) =% : Media> MIDI Settings
(z) =P ::EH MIDI ;%%iﬁ%l%—'f’i’ﬁ%]:‘:ﬁﬂ%i%ﬁ °
(z) ®E:
1. Input Devices : Yamaha MX Series-1 ( & = # E-YAMAHA MX61 )

2. Output Devices : none ( # F & iz = MIDI ﬁi%l N EHR)

16



§47 MIDI Settings — X

Input Devices

[ Yamaha MX Series-1 |
Output Devices

1 nong |

Use Multiple Devices |

Save All Settings |

Cancel

1 3-3 MIDI Settings
= i“ ~ g5 (Path)

(- ) =% : File>Preferences > Path

v

(Z)BEPZTREBNLIPBRY pFherp it F AT TR

AN AR ETET BERE FH IR a2

$47 Pd search path for objects, help, fonts, and other files .

D:/Pd/extrafcydone
D:/Pd/extrafk_obj-master
D:/Pd/extra/maxib
D:/Pd/extrafzexy
D:/Pd/extrafvanilla
D:/Pd/exiraflist-abs
D:/Pd/extrafmarkex
D:/Pd/exirafvbap
D:/Pd/extrafosc-0.2
: [Pd fextra/mrpeach

New... I Edit... | Delete I

¥ Use standard paths [~ verbose

Pd Documents Directory

Ib: JPuredata Browse

Reset Disable

rExternals Install Directory

D:/Pdfextra Browse

Reset Clear

Cancel | Apply | OK |

B 34§ » BT

323Pd &AL A&
BLE D 3T DSP BB v fads B AST 3 EF o

17



B pd

File Edit Put Find Media Window Help

log: 2 —

GEM: Graphics Environment for Multimedia
GEM: ver:093.3
GEM compiled: Nov 10 2011

M: maintained by IOhannes m zmoelnig
GEM Authors : Mark Danks (original version)
GEM: Chuis Clepper
GEM: Cyrille Henry
GEM: 10hannes m zmoelnig

GEM: found a bug? miss a feature? please report it:

GEM:  homepage hitp://gem iem.at/

GEM:  bug-tracker hnp .’Jsoumcfnrge net/projects'pd-gem/
GEM. maling-list hitp:#lists puredata info/listinfo/gem-dev/
GEM compiled for SIMD anhmchue SSE2 MMX

GEM: using SSE2 optimization

musil@iem at iem KUG Graz A

xiemal 2.28
‘(c) 1999 QDiZIOhannesmzmhlg
4 fomm furwmliute

m @ kng
© mrnplhd Gct 22018
© send me a help' message

matchbox: OSC-pattern matching code (c) Matt Wright, CNMAT

B 3-5Pd i

3.24 # 5 /Gui 2 .

N\
9

¥ ek 0 3 371=(2013)[#c £ |Puredata £ %
=% D Put>

— N Hankk

(s

Object (ctrl+1) : £ # B {B:F § st 5

print

[ B 3-6 Object 4 ©# ]

ii. Message (ctrl+2) > # gz e 4,4 2 -

¥ N

hello|
[ B 3-7 Message #~ i

iii. Number (ctrl+3) » & g ezt 4 4 i+ o

o |
[ B 3-8 Number #

/ii]

'\'~
o

\
=

iv. Symbol (ctrl+4) > & jxenzx B

18

GEM: with help by Guenter Geiger, Daniel Heckenberg, James Tittle, Hans-Chuistoph Stemer, et al.

iemlib (1.22) Libraxy loaded! (c) Thomas Musil Nov 13 2018 : 21:21.04

Audio on b

DRy &)

ESR 1)

!



V.

symbol

| [ & 3-9 Symbol 4~ i ]

Comment (ctrl+5) » * **3Lf% o

Cﬂmment| [ % 3-10 Comment 4~ i ]

19



EENCTE AT

Vi. Bang (ctrl+shift+b) » ff % # i » i 41 bang 5L -

7
[

-

[ B 3-11 Bang 4 ©# ]

vii.  Toggle (ctrl+shift+t)» BR 42 > X3 0~ 150 o

[ B 3-12 Toggle 4~ i* > i% d1 % 0 e20 55 )

T

[ B 3-13 Toggle +~ i » % 4 5 1 a2 8L])

ETIAS

viii. ~ Slider (ctrl+shift+j) » # 1% 4 & > g% 5 0-127 5 #c -

[ B 3-14 Slider 4~ & > %

(&
=
Y

50 e i)

| L]

=

27

[ ® 3-15 Slider 4~ & > :

(i
=

127 enfF ]

i

3.2.5 HalBfodl 7R
- IERSS (B RPFRS SR ) B S THERAES .

SO RERS (R EMAE HIE A AR T B GUi 2 AR

Ll PR L Ctrl+E b 3R IR/ TR -
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3.2.6 Midi ¢~ ¢

- ~ MIDI ﬁg?] »~ (MIDI Input) :
I. notein— 4 » § # o

i. ctlin— 4] Bog » o

i3

iii. bendin — 4 3 #d »
iv. stripnote — #1B~ MIDI jit ¥ ch— B4 (note-off ) Preng 2 4 -

32.7GEM # & # H

»

( %% %=k Ye Olde Gem Manual—List Of GEM Objects(2007) )
- ~ ##41 % (Controls)

i. gemhead — /& % i@ B4R 45 o

ii. gemwin— A% ¥ EE o

= ~ & i¥ % (Manipulators )

i rotateXYZ — #* 3 i &~ W] enficis 3 g o

i. translateXYZ — * 3 B 4 B|eficie 2 £ 6 o

W

¥+ (Particles)
i. part_color — &% FETHF gEd o
ii. part draw— & * & i3 ¥ /543 o
£ @ * “draw line” & £ “draw point” &7t G 4 2 3 scf H BT b 2 o
Iii. part_gravity — ¥ — B 3 e F deiEg B o
iv. part_head — =+ ¥ 2 4 o
V. part_killold — # £ 64 5 — pFgp e+ o (et L PFR )

vi.  part_orbitpoint — @& 4 5 F] ¥ 45 LIk MEALE E (7 -

vii.  part_render — /& % ¥ cgem-tree ¥ 3 .+ o
viii.  part_source— & 24 % B3+ o

IX. part_velocity — % Tk & = [l °
21



33 kB
-~ £ tké'%ﬁﬁﬁ%]% ( KeyboardMIDI )
(=) #%% &4 : KbMIDI.pd
(Z) #i et FFBREMDI A2~ b5 E -
(=) ¥ 54

\Volume -~ Pitch ~ Velocity ~ Keyboard Channel ~ Pitch bend wheel -

Modulation wheel -
() A5 4 2p

LB LAY > BB RH - BaEEAL - 4 R (Melocity) &~ i}u{
S E (FBeini) - BAERE § BEA X MIDI US> B R4cT 1 RE
PR AL - S fcle > BB AL iE S 00 @ {8 FTAE S SliclE § P
ATAA AlE 0 Flptd REX ¥ 00 37 AR FEARY 0 T AEERIIEERE
effdE+4 R @ % stripnote ¥ iF KiedksE ~ R 4o ;jf;%?j B e #iciE o

g g8 (Pitch) B A2 0 ahizl » BESBBN FEZ B3
F e b Mg 2 A MID i > SEHFEL T NRENF 6 2 X hip il
el (BMFAPE TR Az R X B4 A3 AT A
g Rl X ARG 6) B fd i ® send #+ i (AP B ET 4R s) HaE
ﬁ@ﬁ%&ﬁﬁé%%%’%ﬁﬁ%ﬁﬁﬂ%ﬁﬁiﬁk%ﬁ% 5B ¥t

SR FF IR RS g R PR AR £ FAR

P

it o

i# * bendin ¥ i+ ki § #2 4] part_orbitpoint 3= * e 4 Fdc o wE Y
R R BHAR R €4 Sl RE G ¢ RS B
RBF ek gl 8% B0F Bl ok o

g ctlind & kWA UKHDTE Flo- s EFBFY 3 FIHAE 7
AEHIAUGE EBLFIEY % BB > Fi8 MIDI plEHE MIDI 4
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(controller,channel) = (11) > 2 7AW % 1 B4 F > L2 LAWK

-

T35 - B B o BRI - T send 2 o - B AR PSR
g (Fende 1 ker B F i o

% adc~MEL - b BT g R o S B S B s ¥
FoeNVA~ILELY 2 e g Pl enlicE i S o L (dB ) RIS F A P ik iEiZ
%@ﬂﬁﬁﬁ%k%%(@ﬁ&iﬁ@ﬁ%$i9%ﬁﬂﬁﬁ&ﬁ)é%%ﬁﬂ
0 hk B S T RURRERITR o

() #2578 8 [isr- ]o

R EAeh
(- ) #% ¢4 : Open.pd
COES TS S & SIS BN A S EE e A
CRER i s = N U g A e R S R R S
(Z) i p gy .

# * Message $~ i+ k #_& Mﬁi?] drend & < o] (1920%1080) 5 & i * clone %
i Feeted 3 v 454 100 =x Part_1 - Part_2 ¢t & > % o

() 2558 & [es ]

Jir

~ AR T % ﬁ%l 4

(- ) 4% %4« Part_1.pd ~ Part_2.pd

EPEEEE RS RS SEEESR & TR R

EDR = S AR A

part_color ~ part_draw ~ part_gravity ~ part_Kkillold ~ part_orbitpoint ~ part_source -
part_velocity -

() fosi 2gmp :
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d stripnote 4~ it #rREE~ |4 ~ e Velocity & > 54 line 4~ i #4F & — 2 ficdy
i (A i B R R TP R BBl E A R 0 SRR R T R A
- B#ciE) 2 BEA 4 kS ohic® S8k (part_source) > & * line 4 it (hp ch i3t
fI* RSP 2 2 RERMFRALFROMEEY L o Adpend RERE
s A RS 5 AR (part Killold) > @ (938 % 4 B 3 3 APFF AR
Ao F 2 ARGE o

R SRCERS Y SR il 0 RN A RS il s
4 8Lz X At (The position x of part_orbitpint) » * P+ #-¢ & ph #7358 % o 1
Wiz Y o FPE e FRGEEFEL o R Sy Y RPER T
FEé¢ (part_color) > gpé € ME¥F SHiciE T iRy Bk o

(7 ) A5 0 L [*féx= ]

L apdl 7 P g chPart 1 & Part 2 4230 K3 B R0 Flpt e b Part 1 ihfg

_ 77 ),’ 2\ d» 4
NITARNA Y

24
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$wi~ﬂﬁﬂ$ﬁﬁﬁﬁﬂ
FEBR T AR > FHEIRD AT RIAEY AAHE G R AR FRITE

_‘L;;{El \:"\:1 tz\xim,&/mié E5 11 ,g_s,%;"

4.1 4| iFiv g

TE A BT AT R A S PP T SR i
BipliTend o T3 v - BRmOERER o WA RAY §H DY P EA2
AMGHDRFRRUARE DLW R PR SR B P
FH gt > FRASHE R AT EE LR > N E L I K FIF
AL IR v RAR B AR 4 R SRR R b3 B g R

g

\\\Xr

¥

411 H@ @

- ~F % iT5 >3, (Square)

FHITEMP % A A GEM B tgad- B2 [B41) 4 2%
B HRTE R~ R R ORI S UL o R G A
PoficiE > Bofe -t Beig i 53 B Aehscale 47 % > 2 RS WA S A ik Br =~ o)
Sfco b PEE A E e N g B %m“m‘”f EAp S AR F

B OLIES L AL FAT ki B AR
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Bl4-1 F2kivs @ > kRS [ ARG Eapl g
Z ~F % E&  f1% (Point)

EE AR

BIE R R % A A GEM & 4% 84 2 5 8 4 T2k (Point) [@] 4-2) 8

i€ * 7 tabwrite £ tabread & B 4+ 2 o W chrt Gy B LA 0750 T i B ik 4p
i (table) 42 » 15K AUAGE PG 3 G2 A P Bl (E o A % i AR

Voo WpEedr s+ iR ey B M2 MIDL BiE o AR A Y 0B
WHE E Y 5 MIDI B HED] (Xy) BiEr g Wl R ghai-) > i@
translateXYZ 4= 2 #-x &2 y Bl % o 0| a B L s LpEEE S B ii.%;?;
SRR TRE R LR NS U SE I E RS

ZF o Ly phePI B A 2 SRR fein § i o APMAZSC AR L e o
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Bl4-2 Fivs NFBEETTES Bopiiey

FAFI A BT SR TR 03 by BAEEES BARS - TRRT A

T

: T

I
1

o

FREIBMAROA IR EF I EFFEDFERHALARE L E TR ER
REHE R RE R EE - > 3 REAL LR PBERR A - (PR
BEAR ST AR R B RS Az B MG BT ARG RE ik
i RERFIE R G FE AR FRE G T RAR kS BT Tl iR AR
Foier R g A R RGE WAL Tl R R B L s -

412 #F s 5

- ~FEHRITE S k3 (Particles System)

SRR D TG RS kLA E’/ijﬁi’ﬁ S ERSEMPER R i
Bod 2 i vhiif s REERF AT ERIARE N Sl R &
BBk iamc kg ) > F) A ¥ particles ¢ i@ oy 2 BE 0 TR Ay
BFDE BT EFFET > EF M B RPRFER SIS Y S R

R EPBREE S T LR RN AL AT it

kil
__l

WV dk S BY A Pendeoda [B4-5) apd
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BT L g R AR TR ML TR B B 0T G M o T A

B GEM - =]

N

4.2

)
1
15-‘ N

i

&

421 P32 j@d 2R

FAPFIUELRA 2 LHFd S FEEE > B S SRS R X
SRR B (X20) RBRZ RAR Ly B REBL RARL L3 B
MWEL o2y (Put) - B L2 e 2 - @54 geniz§ i 2 1) part_orbitpoint =»
Bv oo BURESL Y T X A HRE 0 v § PRI S P d B (33 gk
e ¥ HEFEL RSP LIS 2 TR REkE) TR R REEEEE D
R RN RS L EUIRE S SR L S i SR A
Rtk [M4-4] wd ivh 4 55 [MAS] BER ot b - BB
PIATEE iRl o T ER P € g PR ES ORT > D RREY
314 ghenguie [H4-6 0 §4-7] -
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Bl 44 22 0ERF 4T

B 45 +Erxd 3 457
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B 4-6 4=+ FiT J BE P L

B] 4-7 5 & B8 B chf i

422 @5 T B 0Tl i

fd kAR RS ﬁx,gﬂ\ii* *e & H part_draw 3 12 %k gt G
B oK T o B 1T Sl SRR ende (TR i3 ALK (line) @kt (point)

R F e B IER A S et > K part_draw 4+ 2 ¢ chadraw L - B E
FRESL > RE2 pdlREck RS TR b 1B IE R AR

=
FOETE A AT
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-~V 1 EhK
WAL HN L draw BBk L O PEATIR Y ek AL o B2 IR point 5 (F b e &

TG AL LS ek EiE s [F 48]

B 4-8 f-5¢ 1 gk

S VAN SN
PP BOY G draw R BGR B L AT ok iR 0 AR line & (TP BT R F
Booo#r3 A4 2 b+ Ak A EE# [B 4-9]

B GEM - O »

Bl 4-9 Hi03¢ 2 sk
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=~ BN 30 Ap i AR
B ES S draw RHGR G 2 3PEATET a0 4T A2 2 BF 00 T fadp

PSR Y B LY fof s sEat ) k ek [ 4-10) ¢

T
| GEM — =] W

B 4-10 o3¢ 3 © 4pad chdhk

SH 4 R AR
SRR S draw R B4 PRSI T AR G 0 B RS 2 AUk a8 0k e
kil R EAGKR RS R iEeE gz 235 LF 5&17%1%\1— T

Eh k- [®4-11)-

T
| GEM — =] W

Bl 4-11 Ho8 4 fmim= &5k
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I N5 Rk
P

SLICE Cw E SERTE VR SR 2 S S T R 2

Jr 2% 7

1 % e et B [ @) 4-12] -

»
/m
.‘,0"2

B 4-12 = &

C5V 6 A Bk
PRt S S draw REGR B 6 AT AR 0 YTA 2 ihf S g R R

BB e AR R S BS amek > B R PR 5
#s ek [ 4-13] -

B{ GEM

B 4-13 5 o H gl
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g draw $BGK S T U 2 B T Ak R RE AT i 6 AR 0 & R
EETE L 6 fE RS o
4.2.3 $-¥F F K B Ariaenmdtig ¢

R S TR E S E LT - SIS (SRS 3% & ERIELE
Soo RE R RS BRI AR AEROES T K2R e b B E e
RN AR & S AH > AR E A dlicie 0 U sl B D IRARGE o @
Hhe ? e F G A5 gAcks R e T2 HAEFEHEE B E G DE
B2 %AseThes [B4-14)-

W 4-14 B0 g3 RE L hdfeR 2 =%

iFE B g et ERER A RARY 4R 2B P WES
¥ PRALE - UKE (FHRK LS 70) Prdraw Fdicg # 5 6 (150 6) R
B En 2 AMEE L Bt o R FEFEEP e S ER T A
ko FaRERTRE L WA - £ F 0 % 6 A de i TR & SR
WS B E 0 BRI W BEEGRR S R Sl 08 R HR gk kR

o REB~

%
\\g

EREBEHREG > FINELR Y SR E S > FRER] ?

LMD R E % 0 4B 4-15 - B 4-16 o
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Bl 4-15 % 2Rec% 54055 6 chg & (1)

Bl 4-16 % 22 5 0 6 ch 6 (2)

424 H4eth3RE RBEH B ek
WERAEE R G R TAET 2 (5 0 B~ IR RSl 4 ;Ifwu BAom R
TR B G B BRg LFE Y Rk A R e Dlde B

REARY Y BAFTLITAL DRSS R B F TR R T
£



B TP B RS AR 2 piEl > FIIFA RGN A sk Ak

Frx 2§l g4 bRBEIFHRAFLE > AR GREF L P TRF2
SenEd e o FRCHI R EN R EOEF P RS R ALK iER

B EEF IR (R 417] 330 ma g R84 STk A el

TEARE K LSRR e VR A 314 g v g i e Y s

)f
&
e
W
pas
=
2
<
mly
<
N
>
e
mly
g
ol
IR
ot
“3
e

L s de 3 B S )
URER fo g R - AET O R RS g - DB (W
,J

4-18) > B S I 2 o BEREATIN IR0l AR S

P-4

Bl 4-17 425 $25 5to &




IR -RHERY

51 &

-%;\74'

~HFEAFEERT AL A0 200 BEEN N g LRk 0
B AFELFHERELR FAE > Lo FIR P EANROREL R X3
PReg ER R D AR TR AR R R RN R B
THEL AR R §F MG LR i Rk F Gl S SRR R AR R
DR USRS A LR MR R TEIE A SR Ol A A S
T ERRE AR S 3 RS TS S 4 AR
Ao 8% £ i cnR AL > FIMARIE R 27 B 0F Rk s o deie LR Y ek
BEd o PHIE - BEFAEG RE R A LA TR ROE 2 gk
AL 2k 0 45 U Bon R A AR R vk B2 M4 o

- H R RFEFARIE AR A LRI E LG L RS A
LR

Flra LEELROREE: (FEFREFORELS 0B 5-1) 574
f %6 mEHAEONF > I g T AL B E Y 1o Bl

kS
o
=g

2

o4
e
-

F - B RAYRY - R s kL RRLE NS
Rk R Tgdeh ) Ul o geg L diieend g4 0% o g o b
TR @HE R TRAk ) {44 d ‘knlﬁs}%@frwmw“’ﬁﬂ‘mi_
FTEAFG FRY ARSI BRI WEM RSB BB I AT 3
oot E o gALKGRE B RRE b Acen S o ALY R A LR AR TR
ﬁ%°ﬁ§§T§ﬁ$%i“%#ﬁﬁ{%%ﬁ’M%i%ﬁﬁéﬁﬁﬁ’§@
BRTLAFELRNAARE cE 2 2E > A RAF kp hmehBg F4E 4o
BAE Nl SRS EE S L BRERREIFTE Y Tent AR
BR* BN FEFE VLR FEFLFREOE - 8 F & kg

FooREWES N R U WEET UERY - R A SRR e
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WP R RLTEY YR LR EFET R
FoaE A Rl SRR § EPL RIcE F > ARG FOnE R LW
Fl- BEHERY R RESFE -G SR PSR EF L FRE T T AGH
JoeneRind BsEE > MHF A Eiekn s 31 80 ¥ BE i SRR
FHROLSEOREFERG A CER > RF LA TR S L RN E L
BAE o R oY UTEER oy N L AR - BEE O ALV ARIGE T - A3
B o
foor hIREE A B E w iE i e W LR AR

- RIS RS UL B RN g o Taﬁllfmizﬁ e SRR BEE G

CGRELRGE TaTEEsE R R S ETIw N A TehiEAr 2 DA T @Ry F
RF me s FAFNs - Bl "R §ERAALE Y #7%
FaZplamFzatFaitimr T3 FAFa 23 (Fa®s Eipm

Boh SRR Wik R PRI - KIS ML R i § TS B

PRORFHREF ELREIBEIFRRGF 3§‘I‘Jiﬁéﬂﬁfvﬁﬂf&ﬁﬂﬁaﬁ ,
é_ﬁii“iﬁfﬁ?*?ﬁ‘%ﬁ?‘l%ﬁwﬁtﬂzﬁ%fiJ e R LB IR TR AT T B

AP B F IR €8I A AF R GE F ISR 1R

'

—
K se L 24 JEa.
SRR [ EAD S A e I

=4

—

+
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R 51 F%asimiLso

52 Ak E ¥

PRETRFFITNERFOZRE > bAcR G P RS LT RY I RS R
AN A PFE AT e [R52) ERRIAAPE ALFFPALE LT €2
LI Rl A2 RS FFEF AT EF D AT A FE
FRUIET e TN LAFHFBONML > FHFART I { & X3 LR T EF
7 A F Rl 4ot 360° ) 7E ik pr o d A S e U o B 0 & B

BB G MK B BaE Y mEF 8 (Virtual Reality) & Spés » BTN b s N AT
=

R4 TAR d R R ECTRP N R EEEY 0 £ Rk AR
FRAZE RSO BTSN o B PFEG IR ARE S e S R I
S PR TR ERA] R R R o R ImE e 3

By R MSkTE o
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“it4— ~ KbMIDL.pd 2.3 75

o

_%- KbMIDlpd - D:/Puredata/demo

File Edit Put

Find Media Window

Help

(controller, channel 1)

Velocity 6-125

e
)@

[expr if(sf1-83, $f1*6.25, 0)]

/ 100

T )

[ctlin 74 1]  [ctlin 71 1 [ctlin 93 1]  [ctlin 91 1 0-64-127
value cutoff resonance chorus reverb |
[ctlin 731]  [ctlin 75 1] [cttin 31 1]  [ctlin 2271]
attack decay sustain release
[ctlin 7 1] [ctlin 10 1] [ctlin 16 1]  [ctlin 17 1]
volume pan assign 1 assign 2
pitch modulation
bend
bendin 2 pendin 1]
0 0 8-8192-16383 0 0-127 0
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4=~ Open.pd #2354 75

%1 Openpd - Dy/Puredata/demo — O bt
File Edit Put Find Media Window Help

dimen 2048 1152, create, 1(

|de5truyi

gemwin

clone 100 part 1

clone 100 part 2
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siték= > Part_l.pd 4% 5% 75

_f..- Part_1.pd - D:/Puredata/demo — O
File Edit Put Find Media Window Help

gemhead

rvel 1

speed $1i l =

$1, 0 600(
part_head !

line
translateXYZ 06 -1.5 @

0

r voice

art source t ]
pars_ r soon 1 0

part_killold/™. [0 | 0 $1 0 0.1( [0 s1 0
|
part velocity sphere 0 0 © 0.601

r notel

$1 0 Gi

part orbitpoint g,&’% 0.66[r pitch 1

part gravity

r colorl

part_color $1 sl ﬂi r ctlin 1

draw line( CHE

draw $1

draw point(

part_draw
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§47 Pointpd - Dy/Puredata/demo — |
File Edit Put Find Media Window Help

ldestroy( [dimen 1000 600, create, 1(

@Ml note?2

loadbang

ﬁ;abwrite note2 |_tabwrite notel - _

Ecabread notel\ [tabread note2|

translateXYZ © © B—| translateXYZ 0 © BT|

47




	中文摘要
	Abstract
	誌謝
	目錄
	圖目錄
	第一章、 緒論
	1.1 研究背景
	1.2 研究目的

	第二章、 文獻探討
	2.1 音樂的特性
	2.1.1 音樂的空間性
	2.1.2 音樂的視覺性

	2.2  音樂的表現方式
	2.2.1 傳統音樂的表現方式
	2.2.2 新媒體藝術

	2.3  音樂即興
	2.3.1 音樂即興的定義


	第三章、創作研究方法
	3.1 方法結構
	3.1.1 輸入參數
	3.1.2 架構圖

	3.2 研究環境
	3.2.1 Puredata（Pd）簡介
	3.2.2 配置Pd
	3.2.3 Pd程式主介面
	3.2.4 功能/Gui物件：
	3.2.5 編輯和執行模式：
	3.2.6 Midi物件
	3.2.7 GEM物件清單

	3.3 檔案結構

	第四章、創作內容與過程轉化
	4.1 創作作品
	4.1.1 幾何圖
	4.1.2 粒子系統

	4.2 評估修正
	4.2.1 音符的位置及顏色表現
	4.2.2 使粒子應用動作的數種模式
	4.2.3 針對演奏狀態所做的細部修正
	4.2.4 增加外部音源影響畫面的效果


	第五章、結論與展望
	5.1 結論
	5.2 未來展望

	參考文獻
	附錄

