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ᅙ ᨱᕽ۵ྙם ⩶⪵ݡ ၙॵᨕ ᦥ✙ᨱ ⡎մí ⪽ᬊࢁ ᙹ ᯩ۵ ᖝᕽ ᯦ಆ ၰ ᱽᨕ ᰆ⊹ ᖝ‘

ᜅၙ }ၽᨱ š⦽ ԕᬊᮥ ʑᚁ⦽݅ ᅙ ᰆ⊹۵ ⩶⪵ݡ ᱥ᜽ ⪚ᮡ Ŗᩑᨱ ⪽ᬊ⧁(Senseme)’ .

ᙹ ᯩ۵ }᮹ ᖝᕽ ᩑđᇡෝ ᱽŖ⦽݅ ၚᕽ⩶ ᜍ௝ᯕऽෝ ᖝᕽ᪡ ⧉̹ ⪚ᮡ ᖝᕽ ᝁᨱ32ݡ .

ᔍᬊ⧁ ᙹࠥ ᯩ݅ }᮹ ॵḡ▙ ⇽ಆ ⡍✙ෝ ᱽŖ⦹໑ ⪙ᜅ✙ ⍕⥉░᪡᮹ ☖ᝁᮡ ෝ. 32 USB

☖⦽ ᮁᖁ ☖ᝁ ၰ ḡəእ ෝ ᯕᬊ⦽ ྕᖁ ☖ᝁ ʑᮥ܆ ᱽŖ⦽݅ }ၽࡽ ᅕऽ۵(ZigBee) .

ᮥ ᯕᬊ⦹ᩍ ᖅĥࡹᨩ݅ ᅙ ᰆ⊹a ⩥ᰍ }ၽࡽ ݅ෙ ᰆ⊹ᨱ እ⧕ ᬑᙹAVR ATmega128 .

⦽ ᱱᮡ aᄡ ᱡ⧎ᯙ ᜍ௝ᯕऽෝ ᯕᬊ⦹ᩍ ᪅ॵ᪅ ၚᕽෝ ᔍᬊ⦹۵ äŝ zᮡ ႊჶᮝಽ ᝁ

⪙ sᮥ Ḣᱲ ᳑ᱩ⧁ ᙹ ᯩᮥ ᐱอ ᦥܩ௝ ᖝᕽෝ ᩑđ⦹ᩍ ᖝᕽ ᯦ಆ ᰆ⊹ಽࠥ ⧉̹ ⪽ᬊ,

⧁ ᙹ ᯩ݅۵ äᯕ݅ ၙॵᨕᦥ✙ᬊ ᗭ⥥✙ᭉᨕ᪡᮹ ᬊᯕ⦽ ᩑđᮥ ᭥⧕ᕽ ᬊ ⪶. Max/MSP

ᰆ ༉ऩᮥ }ၽ⦹ᩡ݅ ᱽᨕ ᅕऽ ᦩᨱ ⟭ᭉᨕෝ e݉⦽ ໦ಚᮝಽ ᬱ⦹۵ ᯲ᮥ࠺ ᜽┅ࠥಾ.

Ǎᖒ⦹ᩡʑ ভྙᨱ ə ᯕ᫙᮹ ݅ෙ ᗭ⥥✙ᭉᨕᨱᕽࠥ Ḣ಍☖ᝁᮥ ☖⧕ e݉⦽ ໦ಚᮥ ᱥݍ,

⧕ ᵝʑอ⦹໕ ᗱᛞí ᱽᨕ⧁ ᙹ ᯩ݅ ᝅᱽ ᱢᬊ ᔍಡಽᕽ ᅙ ᰆ⊹۵ Ǎಽ ᦥ✙ ႙ญ᮹ ᩩ.

ᚁɚᰆᨱ ᯩ۵ ⣮š᮹ ᵝ᫵ ᱽᨕ ᰆ⊹ಽ ᔍᬊࡹŁ ᯩ .݅

áᔪᨕ ၙॵᨕ ᦥ✙ ᱥᯱᮭᦦ ᖝᕽ ᱽᨕᰆ⊹ ᖝᜅၙ: , , , , , Max/MSP

ᯕvᖒ Ųᬕݡ⦺Ʊ Ʊ᧲⦺ᇡ Ʊᙹ* , gslee@mail.kw.ac.kr
ᯕࠩ᮲ ᕽᬙݡ⦺Ʊ ᮭᦦݡ⦺ Ʊᙹ** , dolee@snu.ac.kr
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ᖙʑ ᩩᚁ᮹ ᵝ᫵⦽ ✚Ḷ ᵲ ⦹ӹ۵ ⢽⩥ ᗭᰍ ᖁ┾᮹ ⡎ᮥ ɪĊ⦹í մ⩡ ᪵݅۵ ä20

ᯕ݅ ᮭᦦᨱ ᯩᨕᕽ ᯲łaॅᮡ ʑ᳕ ᦦʑ᮹ ᱥ☖ᱢᯙ ᩑᵝ ႊჶᨱᕽ ჸᨕӹ ᔩ೎Ł ݅᧲.

⦽ ᗭญ ⢽⩥ ႊჶᨱ šᝍᮥ aḡŁ ᩑǍ ʑჶᮥ ┱Ǎ⦹ᩍ ᯲⣩ᨱ ၹᩢ⦹ᩡ݅ ੱ⦽ ᱥ☖.

ᦦʑෝ ┩⦝⦹ᩍ ݅᧲⦽ ᗭᰍಽᇡ░ ⯆ၙ ᯩ۵ ᗭญෝ ₟ᦹ݅ ᱥᯱ Ŗ⦺ŝ ⍕⥉░ Ŗ⦺ᯕ.

ၽݍ⦹í ໕ᕽࡹ ᗭญ᮹ ⧊ᖒ ႊჶॅᮡ ᬒ޵ ݅᧲⪵ Łࡹ ᯲᳑⦹ʑ ᛞí ߑᨩ۵ࡹ ᛞŁ ᮁ,

ᩑ⦹໕ᕽࠥ ݅᧲⦽ ᗭญ᮹ ᰍ⩥ ႊჶᯕ ၽᱥ⧉ᨱ ঑௝ᕽ ᮭᦦaॅᮡ ᱥᯱᮭᦦ ၰ ⍕⥉░

ᮭᦦᨱ ⦽ݡ šᝍ᮹ ⡎ᮥ ໑⦹ݡ⪶ əॅ᮹ ᯲⣩ᮥ อॅᨕ᪵݅ ၙᚁ ᇥ᧝ᨱ ᯩᨕᕽࠥ[1]. 20

ᖙʑᨱ ॅᨕ᪡ ྜྷqŝ ᳑b᮹ ᪅௽ ᱥ☖ᨱᕽ ჸᨕӹ ᯝᔢ᮹ ᗭᰍෝ ⫭⪵ᨱ ᯦ࠥ⦹ʑ ᜽᯲

⧩݅ ⢽⩥ᮥ ᱥ۵⦹ݍ ႊჶŝ ⢽⩥᮹ ᯱᮁಽᬡᮥ ᖒ≉⦹ʑ ᭥⧕ ᱢᮝಽݡݡ ᰍഭa ⪶ᰆࡽ.

äᯕ [݅2].

ມ❑ၙॵᨕ᪡ ⟝⡍ຝᜅ᮹ ᔢ⪙ ᯲ᬊᨱ ʑၹ⦽ ᯙ░ᧂ❑ቭ ॵḡ▙ ᦥ✙۵(interactive) 20

ᖙʑ ⬥ၹᨱ ᪡ᕽ ݅᧲⦹í ᝅ⨹ࡹᨩ۵ߑ ₙaᯱ᮹ ᖁ┾ᨱ ঑௝ᕽ ၹ᮲⦹۵ ᯕ్⦽ ᯲⣩ॅ,

ᮡ š௭ᯱa Ḣᱲᱢᮝಽ ᯲a᮹ ᮹ࠥᨱ ₙᩍ⦹۵ ʑ⫭ෝ ᱽŖ⧩݅ ᯲aa ᖁ┾ a܆⦽ ԕ.

ᬊᮥ đᱶ⦹ʑ۵ ⦹ḡอ ₙᩍᯱॅᯕ ྕᨨᮥ ᨕਜí ᖁ┾⦹۱Աᨱ ঑௝ ᙹฯᮡ ᄡ⪵a ၽᔾ

⦽ [݅3].

ᯕ్⦽ ᯙ░ᧂ❑ቭ ॵḡ▙ ᦥ✙᮹ ʑၹᯕ ۵ࡹ ʑᚁᱢᯙ ᰆ⊹۵ ᇡᇥݡ ᖝᕽ ᯦ಆ ᰆ⊹

⪚ᮡ ॵḡ▙ ᝁ⪙⃹ญ ʑᚁᨱ ʑⅩෝ Łࢱ ᯩ݅ ᅙ ᩑǍ᮹ ༊(digital signal processing) .

ᱢᮡ ݅᧲⦽ ᖝᕽෝ ᗱᛞí ᩑđ⦹Ł ⬉ŝᱢᮝಽ ᯕ░ෝߑ ⃹ญ⦹۵ ᰆ⊹ෝ }ၽ⦹۵ äᮝ

ಽ ᦿᕽ ᖅ໦⦽ ᖝᕽ᮹ ᳦ඹॅ ᵲᨱᕽ ప᮹ݡ ᝁ⪙⃹ญ ᩑᔑᯕ ⦥᫵⦽ ᮭ⨆ ᩢᔢ ⃹ญෝ, ,

ᱽ᫙⦽ ݉ၽᖒ᮹ ᯱᩑ ⩥ᔢᮥ ᵝʑᱢᮝಽ qḡ⧁ ༊ᱢᮝಽ ᔍᬊ۵ࡹ ᖝᕽॅᮥ ə ᔢᮝಽݡ

⦽݅ ᔢ⫊ŝ ⦥᫵ᨱ ฿í Ǎᖒࡽ ᖝᕽ ⫭ಽෝ ᛞí ᩑđ⧁ ᙹ ᯩŁ ᖝᕽa qḡ⦽ sᮥ. ,

ᯞᨕᕽ ⪙ᜅ✙ ⍕⥉░ಽ ᱥᘂ⦹۵ ᖝᕽ ᯦ಆ ᰆ⊹᪡ ə ᭥ᨱ ݅᧲⦽ ༊ᱢᨱ ⪽ᬊࢁ ⟭ᭉᨕ

ෝ อऽ۵ äᯕ ᅙ ᰆ⊹᮹ ༊ᱢᯕ .݅

ᅙ ᩑǍᨱᕽ }ၽ⦽ ᰆ⊹᪡ ᮁᔍ⦽ ⩶┽᮹ ᰆ⊹ॅಽᕽ۵ ᔍ᮹ ᯕӹM-AUDIO UC-33[5]

ᔍ᮹ ॒ᯕ ᯩ݅ ௝ᯕቭ ᱥᯱ ᮭᦦᨱ ᔍᬊ۵ࡹ ⢽ᱢᯙݡ ᱥInfusion System I-CUBEX[6] .
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ᯱ ʑʑॅᯙߑ ᮡ }᮹ ⩶ቭ⫭ᱥי aᄡᱡ⧎᪡ }᮹ ᜍ௝ᯕऽ อᮝಽ Ǎᖒࡹ, UC-33 24 ( ) 9

ᨕ ᯩ݅ b ₥ձᮡ ᔍᯕ᮹ ၙॵ ᝁ⪙ෝ ၽᔾ᜽┉݅ ੱ ݅ෙ ⩶┽ᯙ ۵. 0 127 . I-CUBEX佢

ݡ↽ }᮹ ᖝᕽ ᰆ⊹ෝ ᩑđ⧁ ᙹ ᯩࠥಾ ᗭ⍴޵⩅ ᮥ ᱽŖ⦹Ł ᯩᮝӹ ᜍ௝ᯕऽӹ32 (32x3)

ቭ۵י ᱽŖ⦹ḡ ᦫ۵݅ }᮹ ᯦ಆ ᝁᨱݡ ᯦ಆ ⡍✙ ⇽ಆ ⡍✙ಽࠥ Ǎᖒ݅ࡽ b. 32 24 8 .

᯦ಆ ⡍✙۵ }ᦊ᮹ ݉ᯱ a ᱽŖࡹ໑ ᯕ ᖙ }᮹ ݉ᯱᨱ Ǎๅ3 (Vcc, Signal Input, Gnd)

⦽ ⪚ᮡ Ḣᱲ Ǎᖒ⦽ ᖝᕽ ᰆ⊹ෝ ᩑđ⦹ࠥಾ ᨕᯩ݅ࡹ ᯕ ᜽ᜅ▽ॅᮡ bb᮹ ᜽ᜅ▽ᯕ ⦽.

aḡ ⦥᫵อ ∊᳒᜽┅Ł ᯩ݅۵ äᯕ݅ ᷪ ᮡ ᵲᦺ᮹ qࠦᯱᨱ ᮹⧕ ᱽᨕ۵ࡹ ᳑ᱩ. , UC-33

ᝁ⪙ෝ ၼᦥॅᯕʑ ᭥⦽ äᯥᨱ ၹ⧕ᕽ ۵ ₙᩍᯱᨱ ᮹⦽ ᖝᕽ ᯦ಆᮥ ⃹ญ⦹ŁI-CUBEX

⇽ಆ ᱽᨕෝ ⦹ʑ ᭥⦽ äᯕ ə ᵝ༊ᱢᯕ݅ ঑௝ᕽ ࢱ aḡ ⩶┽᮹ ᱽᨕ ၰ ᖝᕽ ᯦ಆᯕ.

༉ࢱ ⦥᫵⧁ Ğᬑᨱ۵ ᱽᨕ ℕĥa ݅ෙ ࢱ ᰆ⊹ෝ ⧉̹ ៉᧝ ⦹۵ ᅖᰂ⦽ ᔢ⫊ᯕ ᔾʕ .݅

ᯕᨱ ᅙ ᩑǍᨱᕽ }ၽ⦽ ᜽ᜅ▽ᮡ ࢱ aḡ ༊ᱢᮥ ༉ࢱ ∊᳒᜽┅ࠥಾ ᜍ௝ᯕऽෝ ⡍⧉

⦹۵ ᜽ᨱ࠺ ᖝᕽෝ ᩑđ⧕ᕽ ⧉̹ ᔍᬊ⧁ ᙹ ᯩ۵ ᩑđ ᜽ᜅ▽ᮥ Łᦩ⦹ᩡŁ ᯕ ᅕऽ᮹ ᯕ

෥ᮥ ᖝᜅၙ ௝ ⦹ᩡ݅əฝ ᖝᜅၙ۵ ݅ᮭŝ zᮡ ᵝ᫵ ✚Ḷᮥ w۵݅ ີᯙ(senseme) ( 1). .

ᅕऽ۵ }᮹ ⟹ᯕ޵ෝ w۵ }᮹ ʑᅙ ⡍✙ෝ w۵݅32 32 .

əฝ � }ၽࡽ ᖝᜅၙ ᅕऽ�
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1. aᄡ ᱡ⧎ ᩎ⧁ᮥ ⦹۵ ᖝᕽ۵ ⡑ᰎ ࢱ ݉ᯱෝ ᯕᬊ⦹ᩍ ᦥྕ౑ ⇵a ⫭ಽ(phone jack)

ᨧᯕ ၵಽ ᩑđᯕ a܆⦹݅ ┡᯦ ᖝᕽ Ǎᖒ ᯕ ভ Ḣ಍ಽ ᩑđࡹᨕ᧝ ⦹۵ ⣡݅ᬕ(A ).

ᱡ⧎ᮡ ᜍ௝ᯕऽ ⩶ aᄡ ᱡ⧎ᯕ pull)݅⦽ݚݕ down) .

! ᖝᕽ ᩑđᮥ ᭥⧕ᕽ ᄥࠥ᮹ ⫭ಽ Ǎᖒᯕ ⦥᫵⦹݅໕ ⡑ᰎ ᖙ ݉ᯱෝ ᯕᬊ⦽ ⫭ಽ Ǎᖒ

ᯕ a܆⦹݅ ┡᯦ ᖝᕽ Ǎᖒ ᯕভ۵ ᅕऽᨱ ᯩ۵ aᄡᱡ⧎ᮡ ᖝᕽ ᯦ಆ ⫭ಽᨱ ᩑ(B ).

đࡹḡ ᦫᮡ ᔢ┽a ᨕࡹ ࠦᯱᱢᯙ ⫭ಽ Ǎᖒᯕ a܆⦹݅ ┡᯦ŝ ┡᯦ ᖝᕽ᮹ Ǎ. A B

ᇥᮡ ᜅ᭥⊹ෝ ᯕᬊ⦽ .݅

! }᮹ ॵḡ▙ ⇽ಆ ⡍✙ෝ ᱽŖ⦽݅ ᯕ ᝁ⪙ॅᮥ ᯕᬊ⦽ ⫭ಽෝ ⇵aಽ Ǎᖒ⦹۵ ä32 .

ᯕ a܆⦹໑ ᮲ᬊ ᩩಽ۵ ᱥ॒ ᔍᬕऽ ᅝ෉ᱽᨕ ༉░ ᱽᨕ॒ᯕ ᯩ݅on/off, , .

! ᪅ቭ᱾✙ෝ }ၽ⦹ᩍ ᨱᕽ Ḣᱲ ᱽᨕ⧁ ᙹ ᯩ݅Max/MSP Max .

! ʑ┡ ݅ෙ ᗭ⥥✙ᭉᨕᨱᕽࠥ Ḣ಍ ☖ᝁᮥ ᯕᬊ⦹ᩍ ᛞí ᱽᨕ⧁ ᙹ ᯩ .݅

! ෝ ☖⦽ Ḣ಍ ☖ᝁ ၰ ෝ ☖⦽ ྕᖁ ☖ᝁᮥ ᱽŖ⦽݅USB ZigBee

əฝ � ᖝᜅၙ ᱽᨕ ᅕऽ�

⦹ḡอ ভಽ۵ ᜍ௝ᯕऽ ᨧ۵ ᅕऽa ⦥᫵⧁ Ğᬑa ᯩ݅ ᷪ ᖝᕽ ᯦ಆŝ ⇽ಆ ᱽᨕอ. ,

⦥᫵⧁ Ğᬑa ߑ۵ᯩ ᯕෝ ᭥⧕ᕽ ᖝᜅၙ ᱽᨕᅕऽෝ ⇵aಽ }ၽ⦹ᩡ݅əฝ ᯕ ᅕ' ' ( 2).

ऽ۵ ᖝᜅၙ ᅕऽ᪡ ᯝ⦹ӹ࠺ ᜍ௝ᯕऽa ᨧŁ ᖝᕽෝ ⡑ᰎᨱ ᩑđ⦹۵ ᝁݡ ⪶ᰆ ⍡ᯕት,

ᮥ ☖⧕ ᄥࠥ᮹ ᅕऽᨱ ᩑđ⦹ࠥಾ ⦹۵ ᱱᮥ ᱽ᫙⦹Ņ ⦽ᯝ࠺ Ǎ᳑ಽ ᨕᯩࡹ .݅
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⦹ऽᭉᨕ ᜽ᜅ▽ ᖅĥ

⦹ऽᭉᨕ ᜽ᜅ▽ Ǎ᳑

ᖝᜅၙ᮹ ᱥℕᱢᯙ ⦹ऽᭉᨕ ᜽ᜅ▽᮹ Ǎ᳑ෝ əฝ ᨱ ᅕᯙ݅3 .

əฝ � ⦹ऽᭉᨕ ᜽ᜅ▽ Ǎ᳑�

ᱥᬱᇡ۵ ᨕݲ░ಽᇡ░ ၼᮡ Ḣඹ ᱥᬱᮥ ಽ ᄡ⪹⦽݅ ᯕ ᱥᬱᮡ ᜽ᜅ9V~12V 5V . 5V

▽᮹ ᷪ ॵḡ▙ ᱥᬱᮝಽ ᔍᬊ݅ࡽ ᦥԁಽəᬊ ᱥᬱᮡ ෝ ᱽթ ݅ᯕ᪅ऽVcc . Vcc (zener)

ෝ ☖ŝ᜽⍽ ॵḡ▙ ⫭ಽᨱᕽ ᱥ۵ࡹݍ ᯕᷩෝי ᱡq᜽┉ ⬥ᨱ ᨜ᨕḥ ᧞ ᮹ ᱥᬱᮥ3.9V

ᔍᬊ⦽݅ ᱥᬱᮡ ௝ᯙᮥ ☖⧕ᕽࠥ Ŗɪၼᮥ ᙹ ᯩ݅ ۵ ⥥ಽəఉ ݅ᬕಽ޵ෝ ᩑ. USB . ISP

đ⦹ʑ ᭥⦽ ⫭ಽᯕŁ ญᖬ ᜅ᭥⊹ಽᇡ░ ᜽ᜅ▽ᮥ ญᖬ⦹ʑ ᭥⦽ ⫭ಽ᪡ ⓕ౎ᮥ Ŗ, Reset

ɪ⦹ʑ ᭥⦽ ⫭ಽa ᯩ݅ ݡ↽ }ʭḡ᮹ ᖝᕽ ᯦ಆᮥ ၼᦥॅᯕʑ ᭥⧕ᕽ ᦥԁಽClock . 32

ə ມ❑⥭౪ᕽෝ ᯕᬊ⦹ᩍ ᖝᕽ᯦ಆᮥ ᖁ┾⦹ᩍ ᮹ ௝ᯙᨱ ᝁ⪙ෝAVR ATmgea128 AD

ᱥݍ⦽݅ ༉░ӹ ᪡ zᮡ ᩑđࡽ ᰆ⊹a ᯩ݅໕ ॵḡ▙ ⇽ಆ ⫭ಽෝ ☖⦹ᩍ. LED on/off

ෝ ᱽᨕ⧁ ᙹ ᯩ݅ ⪙ᜅ✙ ⍕⥉░᪡᮹ Ḣ಍ ☖ᝁᮡ ⪚ᮡ ḡəእෝ ☖⦹ᩍ ᯕ൉ᨕḥ. USB

.݅

ᦥԁಽə ෝ ᯕᬊ⦽ ₥ձ ᯦ಆ ᖁ┾ ⫭ಽMUX 32 A/D
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۵ }᮹ ᄡ⪹ ⡍✙ෝ ᱽŖ⦽݅ ᯕ౨í ᱽ⦽ࡽ ⪹Ğ⦹ᨱᕽ }᮹ATmega128[7] 8 A/D . 32

ᦥԁಽə ᯦ಆᮥ ၼᦥॅᯕʑ ᭥⧕ᕽ۵ ᦥԁಽə ມ❑⥭౪ᕽ ෝ ᯕᬊ⦹໕ (multiplexer)݅ࡽ .

ᖝᜅၙ ᅕऽ }ၽᨱ ᔍᬊࡽ ᦥԁಽə ມ❑⥭౪ᕽ۵ ⋊ᮝಽ }᮹ ᯦ಆ ᵲ ⦹ӹෝ ᖁ4051 8

┾⧕ᕽ ᯦ಆ ၼᮥ ᙹ ᯩ݅ }᮹ ᯦ಆᮥ Ǎᖒ⦹۵ ႊჶ ᵲ ⦹ӹ۵ }᮹ ⦡⡍✙[8]. 32 4 A/D (

} ⦡ᨱ ᵝᗭෝ bb }ᦊ ᇡᩍ⦹ᩍ ⅾ }᮹ ᵝᗭ ᖁᮥ ᔍᬊ⧁ ᙹࠥ ᯩḡอF0~F3 4 ) 3 12 ,

ᯕॅᯕ ᜽ᨱ࠺ ᄡ⪹ ࢁ ⦥᫵a ᨧ݅໕ ᯕᵲ ມ❑⥭౪ᕽෝ ᯕᬊ⦹ᩍ }᮹ ᵝᗭ ᖁอA/D 6

ᮝಽ ݡ↽ 64(á ÏÓ }᮹ ᦥԁಽə ᯦ಆᮥ ᖁ┾⧁ ᙹ ᯩ݅) .

əฝ ᨱ ə Ǎᖒ ⫭ಽ᮹ ᯝᇡෝ ᅕᯙ݅ ᵝᗭ ᖁᮝಽ ᮥ ᔍᬊ⦽݅ ۵4 . E7~E2 . E7~E5 8

}᮹ ⋊ ᯦ಆᮥ ᖁ┾⦹۵ߑ ᔍᬊࡹŁᝅᱽಽ۵ }อ ᩑđࡹᨕ ᯩ݅ ۵ ⦹᭥4051 ( 4 ), E4~E2

᮹ }᮹ ⋊ᨱ bb }᮹ ᦥԁಽə ᯦ಆᮥ ᖁ┾⦹۵ߑ ᔍᬊ݅ࡽ ᯕ౨í Ǎᖒ⦹໕4 4051 8 .

ⅾ }᮹ ᮥ ႑⊹⦹Ł }᮹ ᵝᗭᖁŝ ݉ ⦽ }᮹ ᄡ⪹ ݉ᯱෝ ᯕᬊ5 4051 E2~E7 6 F0 A/D

⦹ᩍ }᮹ ᦥԁಽə ᯦ಆᮥ ᖁ┾⧁ ᙹ ᯩí 32݅ࡽ .

ྙᱽ۵ ᵝᗭ ᖁ┾⧁ ভ ᝅᱽ ᖁ┾ࡽ ᝁ⪙a ჩ ݉ᯱಽ ⇽ಆ۵ࡹ ḡᩑ᜽eᯙߑ ᝅ4051 3 ,

ᱽ ᝅ⨹⦽ đŝ ᧞ ᮹ ḡᩑ᜽eᮥ ᵝ໕ ∊ᇥ⯩ ᦩᱶࡽ đŝෝ ᨜ᮥ ᙹ ᯩᨩ݅ ঑௝50 s .儙

ᕽ }᮹ ᦥԁಽə ᝁ⪙ෝ ༉ࢱ ᙽ₉ᱢᮝಽ ᔹ⥭ย ⦹۵ ۵ߑ อ᮹ ḡᩑ᜽eᯕ ၽ32 1.6ms

ᔾ⦹í ݅ࡽ ᩍʑᨱ ᄡ⪹ ᜽eᯕӹ ʑ┡᮹ ᯲ᨦ ᜽eᮥ ⡍⧉⧕ࠥ ᯕԕᨱ }. A/D 10ms 32

᮹ ᝁ⪙ෝ ༉ࢱ ᔹ⥭ย⦹۵ äᯕ ∊ᇥ⯩ a܆⦹ .݅

U31

CD74HC4051

EN6

A11

B10
C9

VDD16
VEE7

X 3

X0 13
X1 14
X2 15
X3 12
X4 1
X5 5
X6 2
X7 4

C67
104

ADC0PE5
PE6
PE7

X1

X3

X0

X2

X5
X4

X7
X6

X11
X10
X9

32 Channel A/D Input Selection

X12

X15
X14
X13

PE2
PE3

PE4
PE3

PE4 PE4
PE3

PE2
PE3

PE4

PE2

X8

PE2

X25
X24

X28
X27
X26

X31
X30
X29

X16

X20

X17

X22
X21

X18
X19

X23

VCC

VCC VCCVCC VCC

C66
104

U35

CD74HC4051

EN6

A11
B10
C9

VDD16
VEE7

X 3

X0 13
X1 14
X2 15
X3 12

X4 1
X5 5
X6 2
X7 4

C64
104

C63
104

U33

CD74HC4051

EN6

A11
B10
C9

VDD16
VEE7

X 3

X0 13
X1 14
X2 15
X3 12

X4 1
X5 5
X6 2
X7 4

U34

CD74HC4051

EN6

A11
B10
C9

VDD16
VEE7

X 3

X0 13
X1 14
X2 15
X3 12

X4 1
X5 5
X6 2
X7 4

C65
104

U36

CD74HC4051

EN6

A11
B10
C9

VDD16
VEE7

X 3

X0 13
X1 14
X2 15
X3 12

X4 1
X5 5
X6 2
X7 4

əฝ � } ᦥԁಽə ᯦ಆ ᖁ┾ ⫭ಽ� ��
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᯦ಆ ᗭᜅ ᖁ┾ ⫭ಽ

ᝁ⪙ ᯦ಆ ၰ ᯦ಆ ᗭᜅ ᖁ┾ᇡ۵ əฝ ᮹ ᫝἞ŝ zᮡ ⦽ᯝ࠺ ⫭ಽ }a ༉ᩍ Ǎᖒ5 32

݅ࡽ ᯕ Ǎᖒᮡ ᖙ }᮹ ᇡ⣩ᮝಽ ᨕࡹ ߑ۵ᯩ ้ ᭥ᨱ äᇡ░ ⡑ᰎ ⫭ಽ ☁ɡ ᜅ᭥⊹. , 2 ,

aᄡ ᱡ⧎ᯕ݅ aᄡ ᱡ⧎ }۵ ༉ࢱ ᜍ௝ᯕऽ⩶ᯕ݅. 32 .

⡑ᰎᮡ ԕᇡᨱ ჩ ჩ }᮹ ݉ᯱෝ aḡŁ ᯩ݅ ჩ ჩᮡ ʑᅙᱢᮝಽ ᕽಽ ᩑ1 -5 5 . 1-2 , 3-4

đࡹᨕ ᯩ݅ ⍅ֆ░ෝ ᩑđ⦹í ໕ࡹ ⍅ֆ░᮹ ᇡᇥᮡ ჩŝ ᱲⅪ⦹í .ࡹ TRS TRS Tip 1

Ł ᇡᇥᮡ ჩ əญŁ ᇡᇥᮡ ჩŝ ᱲⅪ⦹í ŝࢉ ᜽ᨱ࠺ ჩ ჩ, Ring 4 , Sleeve 5 , 1-2 , 3-4

ᱲᱱᮡ ᇥญ݅ࡽəฝ( 6).

☁ɡ ᜅ᭥⊹۵ ᜅ᭥⊹ ᭥⊹ᨱ ঑௝ᕽ ჩ ⦡ᯕ1-2, 5-6

ᩑđࡹᨕ ᯩÑӹ ᭥⊹ ⦡ᯕ ᩑđࡹᨕ ᯩí(A ), 2-3, 4-5

݅ࡽ ᭥⊹ ᜅ᭥⊹a ᭥⊹ᨱ ᯩŁ ⡑ᰎᨱ ⡑ ⥭్ə(B ). A

⪚ᮡ ⍅ֆ░a ᩑđࡹḡ ᦫᮡ Ğᬑᨱ aᄡ ᱡ⧎( TRS ) ,

᮹ ᭸ ݉ᮡ a Ŗɪࡹအಽ ݉ᙽ⯩ aᄡ ᱡ⧎᮹ sAVcc

ᨱ ঑ෙ ᱥᦶᯕ ᯦ಆᮝಽ ᔍᬊ݅ࡽ ᝁ⪙ sᯙA/D . X0

۵ aᄡ ᱡ⧎᮹ ᵲeᨱᕽ sᮥ ᯞᨕe݅ ᯕäᯕ ᖝᕽෝ.

ᩑđ⦹ḡ ᦫᮡ Ğᬑ᮹ ᯝၹᱢᯙ ᩑđ ⫭ಽᯕ݅əฝ ᮹( 5

᪅ෙ἞).

ᖝᕽෝ ᩑđ⧁ Ğᬑ۵

ᖝᕽ᮹ ᳦ඹᨱ ঑௝ Ǎᖒ

ᯕ ௝ḥ݅ݍ อᯝ aᄡ.

ᱡ⧎ ᩎ⧁ᮥ ⦹۵ CDS

᪡ zᮡ ᖝᕽෝ ᩑđ⧁

Ğᬑᨱ۵ ᜍ௝ᯕऽ aᄡ ᱡ⧎ᮥ ᨱ Ḣ಍ ᩑđ⦽ ⩶┽ಽCDS

ᔍᬊ⧁ ᙹ ᯩ݅ ⡑ ⥭్əෝ ᔞ᯦⦹໕ ⡑ᰎ᮹ ჩ ݉ᯱ᪡. 1-2

ჩ ݉ᯱa ᇥญ݅ࡽ ə౨í ໕ࡹ aᄡᱡ⧎᮹ ᭸ ݉ᨱ 4-3޵ .

ᯕᔢ a Ŗɪࡹḡ ᦫ۵݅ ⡑ ⥭్ə᮹ ŝAVCC . Tip Ring

ᇡᇥҾ᮹ ࢱ ݉ᯱᨱ ᖝᕽෝ ᩑđ⧕ࢱ໕ ┡᯦ ᖝᕽ Ǎᖒ( ) (A )

əฝ � ᦥԁಽə ᯦ಆ ᗭᜅ ᖁ┾�

⫭ಽ ᪅ෙ἞ əฝᮡ eఖ⪵ࡽ ⫭ಽ�

əฝ � ⍅ֆ░a ⡑ᰎᨱ� 534

ᩑđࡽ Ğᬑ᮹ ᱲᱱ ᔢ┽
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ᖝᕽ ⦽἞ Ҿ ᨱ a ŖɪࡹŁ ݅ෙ ἞ Ҿ ᮡ ᜅ᭥⊹᮹ ჩ ݉ᯱෝ ☖⧕ᕽ(Tip) AVcc (Ring) 1,2

aᄡᱡ⧎ŝ ᩑđ݅ࡽəฝ ᫝἞( 7 ).

ᯕ ভ ᜍ௝ᯕऽ aᄡ ᱡ⧎ sᮥ ಽݡ↽ ᪍ฑ

ᔢ┽ᨱᕽ ᖝᕽ᮹ ᱡ⧎ᯕ ᯕ௝໕ a0 AVcc X0儅

݉ᯱಽ ⇽ಆࡹ໑ ᖝᕽ᮹ ᱡ⧎ᯕ aݡ⦽ྕ ໕ࡹ

a ᅝ✙a ⇽ಆ݅ࡽ ᜍ௝ᯕऽ aᄡ ᱡ⧎ sX0 0 .

ᮥ ಽݡ↽ ᪍ญḡ ᦫᮝ໕ ᖝᕽ᮹ ᱡ⧎ᯕ ᅝ✙0

௝Ł ⧕ࠥ ⇽ಆ ݉ᯱ ᮹ ᱥᦶ sᯕ aX0 AVcc

ḡࡹ ᦫʑ ভྙᨱ ᯦ಆ s᮹ ჵ᭥ ⡎ᮥ ᱽ⦽⦹۵

đŝa ݅ࡽ ᯕ్⦽ ✚ᖒᮡ ᪅⯩ಅ ᯦ಆ ჵ᭥ෝ.

ᗱ ᛞí ᱽ⦽⦹۵ ࠥǍಽ ⪽ᬊࢁ ᙹࠥ ᯩ .݅

ੱ ݅ෙ ᖝᕽ Ǎᖒ ႊჶᮝಽ อᯝ ŝ, Tip

ᇡᇥᨱ ᖝᕽෝ ᩑđ⦹Ł ŝ ᇡᇥRing Ring Sleeve

ᨱ ᱡ⧎ᮥ ᩑđ⦽ Ǎ᳑௝໕ ┡᯦ ᖝᕽ Ǎᖒ əฝ(B .

☁ɡ ᜅ᭥⊹۵ ᭥⊹ᨱ ᯩᨕ᧝ ⦽݅ ᯕ ᔢ┽ᨱ8), B .

ᕽ۵ ᦥ௹ᨱ ᯩ۵ aᄡ ᱡ⧎ᯕ ⫭ಽᨱᕽ ᇥญࡽ ᔢ┽

a Łࡹ ᯦ಆ ݉ᯱ ࠥ aᄡ ᱡ⧎ᨱᕽ sᮥ ᯞᨕ᪅X0

۵ äᯕ ᦥܩ௝ ᖝᕽ᪡ ᱡ⧎ ᔍᯕ᮹ sᮥ ᯞí ࡽ .݅

᳡ ޵ ᅖᰂ⦽ ⫭ಽෝ Ǎᖒ⧕᧝ ⧁ Ğᬑᨱࠥ ┡B

᯦ ᖝᕽ Ǎᖒᮝಽ ᩑđᯕ a܆⦹݅ ᪡ a. AVcc GND

ŝ ෝ ☖⧕ᕽ ᱽŖࡹŁ ᖝᕽ ᄡ⪵ᨱ ঑ෙTip Sleeve

sᮥ ᮝಽ ᱥݍ⦹໕ ᨕਁ⦽ ⫭ಽ௝ࠥ Ǎᖒᯕ aRing

݅⦹܆ ᖝᕽ᮹ ᝁ⪙a ၙ᧞⦽ Ğᬑᨱ۵ ॒ᮥ. op-amp

ᯕᬊ⦽ ᝁ⪙ ᷾⡎ ⫭ಽෝ ⇵a⦹۵ äࠥ ྜྷು a܆⦹

.݅

əฝ � ┡᯦ ᖝᕽ ⫭ಽa ᩑđࡽ Ğᬑ� �

᪅ෙ἞ əฝᮡ eఖ⪵ ࡽ ⫭ಽ

əฝ � ┡᯦ ᖝᕽ ⫭ಽa ᩑđࡽ Ğᬑ ᪅ෙ἞� " �

əฝᮡ eఖ⪵ ࡽ ⫭ಽ
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⟭ᭉᨕ ᖅĥ(Firmware)

⟭ᭉᨕ ᖅĥ }᫵

⟭ᭉᨕ۵ }ၽࡽ ᅕऽ ᦩᨱ ॅᨕa۵ ᗭ⥥✙ᭉᨕಽᕽ ᫙ᇡಽᇡ░ ໦ಚᮥ ᯦ಆsenseme

ၼŁ ԕᇡᨱᕽ۵ ᄡ⪹ᮥ ᙹ⧪⦹ᩍ ə đŝෝ ᬱ⪽⯩ ⪙ᜅ✙ ⍕⥉░ᨱ ญ۵࠭ࡹ äᯕAD

ə ʑ܆ᯕ݅ ᱥℕᱢᯙ Ǎ᳑ෝ əฝ ᨱ ᅕᯙ݅. 9 .

⪙ᜅ✙ ⍕⥉░᪡۵ ෝ ☖⧕ᕽ ☖ᝁ⦹í ໑ࡹ ⍕⥉░۵ ෝ ☖⧕ᕽUSART , Host USART

໦ಚᮥ ᱥݍ⦹Ł b᳦ ॵქə ᱶᅕ᪡ ᔹ⥭ sॅᮥ ᱥݍ ၼ۵݅ ۵ ⪙ᜅ✙ ⍕AD . USART

⥉░ಽᇡ░ ᱥݍၼᮡ ໦ಚᨕෝ ᨱí ❭௝ၙ░ಽ ᱥݍ⦹í ໑Serviceࡹ Controller , Service

۵ ᱥݍ ၼᮡ ❭௝ၙ░ෝ ᯕᬊ⦹ᩍ ┡ᯕນ ᖅᱶᮥ ⦹Ł ᄡ⪹ᮥ ⦹í݅ࡽController AD .

ᄡ⪹ࡽ sᮡ ݅᜽ ෝ ☖⦹ᩍ ಽ Ḣᱲ ᱥࡹݍᨕ ⪙ᜅ✙ ⍕⥉AD Service Controller USART

░ᨱ ᱥᘂ ࡽ .݅

əฝ � ⟭ᭉᨕ᮹ Ǎ᳑�

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)

sol
사각형



�� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

⟭ᭉᨕ ໦ಚᨕ

ᅕऽ۵ ⪙ᜅ✙ ⍕⥉░ᇡ░ ໦ಚᨕෝ ၼᦥॅᩍ b᳦ ᮥ࠺⧪ ≉⦹í ݅ࡽ ༉ुsenseme .

௝ᯙ᮹ ᳦ഭ۵ ⎵ऽ ᯕ݅ ⪙ᜅ✙ ⍕⥉░᪡ ᅕऽeᨱ ᔍᬊ⧁ ᙹ ᯩ۵ ໦ಚ‘\n' 10 . senseme

ᨕ۵ ݅ᮭŝ z݅ ᩍʑᕽ ᮡ ۵ ᮡ ᯕᔢ᮹ ᱶᙹ ۵ ྙᯱ. n 0~63, o 0~255, m 10 , p 'A', 'B',

ᵲ ⦹ӹᯕ݅'C', 'D' .

໦ಚᨕᨱ ⦽ݡ e݉⦽ ࠥᬡัᮥ ᨜ᮥ ᙹ ᯩ݅HELP : .

ჩ ᖝᕽෝ ⪽ᖒ⪵ ᜽┉݅ ᩩADONn : n (activate) . : ADON0, ADON1, ADON2, ...

ჩ ᖝᕽෝ እ⪽ᖒ⪵ ᜽┉݅ ᩩADOFFn : n (inactivate) . : ADOFF0

ᔹ⥭ย ᵝʑෝ ಽ ᖅᱶ⦽݅ ᩩADPm : AD m ms . :ADP100 (100ms)

እ✙ s ෝ ⡍✙ ಽ ԕᅕԙ݅OUTpo : 8 o p .

እ✙ s ෝ ⡍✙ ᮹ sŝ እ✙ ᩑᔑ ⬥ ԕᅕԙ݅ORpo : 8 o p OR .

እ✙ s ෝ ⡍✙ ᮹ sŝ እ✙ ᩑᔑ ⬥ ԕᅕԙ݅ADNpo : 8 o p AND .

༉ु ❭௝ၙ░ෝ Ⅹʑ sᮝಽ ฑ݅RESET࠭ࡹ : .

༉ु ⪽ᖒ⪵ࡽ ᖝᕽෝ እ⪽ᖒ⪵ ⦽݅CLEAR : .

ᅕऽa ᔕᦥᯩ݅۵ äŝ ☖ᝁᯕ ᱽݡಽ ᖅᱶࡹᨕ ᯩ۵ äᮥ ⪶ᯙ⦹ʑPING0, PING1 :

᭥⧕ᕽ Ⅹᨱ ⦽ ჩᦊ ᅕԕ۵ ີ᜽ḡෝ ⪚ᮡ ⦽݅ ʑᅙsᮡ2 on off . off

ᄡ⪹ sᮥ ᱥ۵⦹ݍ ႊჶᮥ ᖁ┾⦽݅ ۵ ▮ᜅ✙ ༉ऽ ☖ᝁᯕŁASC, BIN : AD . ASC

ᮡ ᯕḥ ༉ऽ ☖ᝁᯕ݅ ᯕḥ ༉ऽ ☖ᝁᯕ እ✙ᙹa ᯲ᦥᕽ ⭉ᦍ ⬉ᮉᱢᯕӹ ॵქəBIN . ,

⧁ ভ۵ a ᮁญ⦹݅ ၵᯕթญ ░ᯕߑ ⡍๘ᮡ əฝ ŝ z݅ASC . 10 .

ॵქə ༉ऽ ᖅᱶ ໦ಚᯕ݅ ᨱ ᮹⧕ ॵქə ༉ऽಽ ॅᨕa໑DBG0, DBG1 : . DBG1

ᮝಽ ᳦ഭ⦽݅ ॵქə ༉ऽᨱᕽ۵ ᩍ్ aḡ ԕᇡ ᯕ࠺⪾ ྙᯱᩕᮥ ☖⧕ ⪙ᜅ✙ ⍕DBG0 .

⥉░ಽ ᅕŁࡽ .݅

əฝ �� ၵᯕթญ ༉ऽ᮹ እ✙ Ǎᖒ�
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⟭ᭉᨕ ▭ᜅ✙᮹ ᩩ

᮹ ░ၙձ ʑ܆ᨱᕽ ᝅ⧪⦽ ໦ಚᨕ ᝅ⧪ ᩩෝ ᅕᯙ݅CodeVision AVR .

ญᖬ ქ✝ᮥ ٥෕໕ ⪙ᜅ✙ಽ ີ᜽ḡෝ ᅕԙ݅ ᯕäᮝಽ ᅕऽ᪡ ☖ᝁᯕ ᱽݡಽ ᖅOK .

ᱶࡹᨩ۵ḡ ⪶ᯙ⧁ ᙹ ᯩ .݅
OK ญᖬ ქ✝ᮥ ٥෕໕ ၼ۵ ີ᜽ḡ//

DBG1 ॵქə ༉ऽಽ ॅᨕa۵ ໦ಚᮥ ᯦ಆ⦽݅// .
debug : mode 1 ᅕऽᨱᕽ ⪙ᜅ✙ ⍕⥉░ಽ ᅕԕ۵ ॵქə ີ᜽ḡ//

ASC ᦥᜅ┅ ༉ऽಽ ᱥ⪹⦽݅ʑᅙᮡ// ( BIN)
debug : asc mode

ADP100 ᔹ⥭ย eĊᮥ ಽ ᖅᱶ⦽݅// AD 100ms
debug : adc period 100ms

ADON0 ᖝᕽ ჩᮥ ⪽ᖒ⪵ ᜽┉݅// 0 .
debug : adon 0

0 0 ᖝᕽ ᨱᕽ ᯞᮡ s// 0 .
0 20
0 24
0 23
0 19

ADON1 ᖝᕽ ᮥ ⪽ᖒ⪵ ᜽┉݅// 1 .
debug : adon 1
1 163 ᖝᕽ ᮹ s// 1
1 143
0 24 ᖝᕽ ᮹ s// 0
1 112
0 55
0 71
...
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᪅ቭ᱾✙᮹ ᖅĥMax

௝ᯕቭ ᱥᯱᮭᦦᨱᕽ ձญ ᔍᬊ۵ࡹ ෝ ᭥⦽ ➉⊹ ᪅ቭ᱾✙ෝ ᨙᨕಽ อॅMax/MSP C

ᨩ݅ ᪅ቭ᱾✙᮹ ᯕ෥ᮡ ᯕ݅ ۵ ☖ᝁ ⡍✙ෝ ḡᱶ⦹۵ ⦽ }᮹ ❭[9]. senseme . senseme

௝ၙ░ෝ aḩ ᙹ ᯩ݅ ۵ ᜽ญ᨝ ☖ᝁŝ ᩑđ⦹ᩍ ີ᜽ḡෝ ᱥݍ ၼŁ ᱢᱩ⦹í. senseme

⃹ญ⧕ᕽ ᱥݍ⧕ ᵝ۵ ᩎ⧁ᮥ ⦽݅ ᜽ญ᨝ ☖ᝁᯕ ᱽݡಽ ᖅᱶࡹḡ ᦫᦹ݅໕ əฝ ᮹. 11

᪅ቭ᱾✙॒ᮥ ᯕᬊ⦹ᩍ ᱢᱩ⦽ ⡍✙ෝ ₟ᮥ ᙹ ᯩ݅ ᱢᱩ⦽ ⡍✙ෝ ₟ᮝ໕Number . Max

ᨱ ௡ ີ᜽ḡෝ ⢽᜽⦹í Window݅ࡽ OK .

☖ᝁ ᖅᱶᯕ ᪥ഭࡹ໕ ᅕऽಽᇡ░ ີ᜽ḡෝsenseme

ၼÑӹ ᅕԕ۵ߑ ྙᯱᩕ ີ᜽ḡෝ ၼᮡ Ğᬑᨱ۵, Max

ᨱ ⢽᜽ෝ ⧕ᵡ݅ ॵქə ᱶᅕ ॒ᯕ ᯕᨱ ⧕Window .

݅⦽ݚ ᦥᜅ┅ ᚌᯱ ີ᜽ḡ۵ ᄡ⪹ sᮝಽ ⃹ญ⧕. AD

ᕽ ᖝᕽ ჩ⪙ ᄡ⪹ s ᝮᮥ ญᜅ✙ಽ ᱥݍ⦽݅( , AD ) .

᮹ ີ᜽ḡ۵ ᅕऽ᮹ ᨱ ۵⦹ݚ⧔ ໦ಚᨕಽ ᄡ⪹ eĊᮥMax period senseme ADP AD

ᖅᱶ⦽݅ ᮡ ᨱ ۵. on ADON , off

ᨱ ۵⦹ݚ⧔ ໦ಚॅᯕ݅ ঑௝ᕽADOFF .

໦ಚ อᮝಽ ᄡ⪹ᮡ ᜽᯲period, on AD

݅ࡽ ญᜅ✙ෝ ᅕԕ໕ ḡᱶࡽ ჩ⪙᮹ ᖝ.

ᕽॅᯕ ᄡ⪹ᮥ ᜽᯲⦽ .݅

ᯕ౨í ᄡ⪹ࡽ sॅᮡ əฝ ᮹11

᪅ቭ᱾senseme

✙ᨱ ᮹⧕ᕽ ᖝᕽ ჩ⪙ ᄡ⪹ s ⇽ಆᯕ ᩑᗮᱢᮝಽ ᯕ൉ᨕ( , AD )

ḡí ߑ۵ࡽ ᯕ sᮥ ၼʑ ᭥⧕ᕽ əฝ ŝ zᯕ ᪅ቭ᱾, 12 route

✙ෝ ᔍᬊ⦽݅ ᩩෝ ॅᨕ ᯙ Ğᬑᨱ۵ ᖝᕽ ჩ⪙a ᯙ. route 1 1

ᄡ⪹ s อᮥ ᯞᨕ ॅᯕí AD݅ࡽ .

☖ᝁᮡ ᦥᜅ┅ ༉ऽಽࠥ a܆⦹Ł ၵᯕթญ ༉ऽಽࠥ a܆⦹ .݅

ᯕෝ ᄡ⪹⦹۵ ໦ಚᮡ ᯕ݅ ᄡ⪹ᮥ ᰁ᜽ ຩ⇽ ᙹࠥasc, bin . AD

əฝ �� ᪅ቭ᱾✙ෝ ᯕᬊ⦹ᩍ ḡᱶࡽ ᖝᕽ᮹ sอ� SPVUF

ᯞᨕॅᯙ݅

əฝ ��� BTD�CJO


໦ಚTUBSU�TUPQ

əฝ �� ᪅ቭ᱾✙� TFOTFNF
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ߑ۵ᯩ ᮝಽ ᱽᨕ⦽݅start, stop .

ॵქə᮹ ᖅᱶᮡ ಽ ⧁ ᙹ ᯩŁ ᱥℕ ෝdebug 0, debug 1 , AD

እ⪽ᖒ⪵ ᜽┅ಅ໕ ᱥℕ ❭௝ၙ░ෝ Ⅹʑ⪵ ⦹ಅ໕ ᮥclear, reset

ᯕᬊ⦽ .݅

ᩑᗮᱢᯙ ᖝᕽෝ ⪽ᖒ⪵ ᜽┍ Ğ

ᬑᨱ۵ ໦ಚᮥ ᯕᬊ⧁ ᙹrangeon

ᯩ݅ ۵ ᇡ░ ʭ. rangeon 8 15 8 15

ḡ᮹ ᖝᕽෝ ༉ࢱ ⪽ᖒ⪵ ᜽┅۵ ໦ಚᮝಽ əฝ ᨱᕽ151 (8

ญᜅ✙ෝ ᅕԕ۵ äŝ ݅⦹ᯝ࠺ ษ9 10 11 12 13 14 15) .

₍aḡಽ ໦ಚࠥ ᳕ᰍ⦽݅rangeoff .

}᮹ ⇽ಆ ⡍✙ᨱ ⇽ಆ sᮥ ḡᱶ⦹ʑ ᭥⧕ ᪡ ࢱ ໦ಚᮥ ᵡእ⧩݅32 outbit outbyte .

۵ ჩ እ✙ᨱ sᮥ ԕᅕԕ۵ äᮝಽ ۵ ۵ sᮥ w۵݅‘outbit a b’ a b , a 0~31, b 0~1 .

۵ ⡍✙ᨱ sᮥ ԕᅕԕ۵ äᮝಽ ۵ ᮡ s እ✙‘outbyte p n' p n , p 0~3 (A-D), n 0~255 (8 )

ᮥ w۵ .݅

ᱥℕ ᔹ⥭ ᩩෝ əฝ ᨱ ᅕᯙ݅17 .

əฝ ��� EFCVH
 DMFBS


SFTFU

əฝ ��� SBOHFPO

əฝ ��� PVUCJU
 PVUCZUF
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ၙॵᨕ ᦥ✙ෝ ᭥⦽ ჵᬊ ᖝᕽ ᯦ಆ ၰ ⇽ಆ ᱽᨕ ᰆ⊹ }ၽ ��

ᱢᬊ ᔍಡ

}ၽࡽ ᖝᜅၙ ᅕऽ۵ Ǎಽ ᦥ✙ ႙ญ ᩩᚁɚᰆ ⊖ Ŗᩑᰆ ಽእᨱ ᖅ⊹ࡹᨕ ᯩ۵ ᳑⩶2

ྜྷಽ ❭ᯕ⥥ ᪅෕eᮥ ᱽᨕ⦹Ł ᱥᯱ ⥭൜ᮥ ᩑᵝ⦹۵ߑ ᔍᬊࡹᨩ݅ᯕࠩ᮲ Ʊᙹ ֥( 2008

᯲⣩ ᯕäᮡ Õၹᯕ ᨧ۵ ❭ᯕ⥥ ᪅෕eᮝಽ ᭥⊖ᨱ ᱽᨕᬊ ⍕⥉░᪡ ᖝᜅၙ ᅕऽ əญ).

Ł ❭ᯕ⥥ ᪅෕eᮥ ᭥⦽ ᘂ⣮ʑ ၰ ❭ᯕ⥥ᨱ ၵ௭ᮥ ᱽᨕ⦹ʑ ᭥⦽ ᗵ౩יᯕऽ ᜅ᭥⊹ ॒

ᮝಽ Ǎᖒࡹᨕ ᯩ݅ ᩑᵝ łᮥ ၙॵ ❭ᯝಽ ᯦ಆ⧕ ᮝ໕״ ❭ᯕ⥥ಽ ࠺ᯱ ᩑᵝෝ ⦽݅ə. (

ฝ 19).

᭥⊖ᨱ ᯩ۵ ᱥᯱ ⥭൜ᮡ ᖝᕽ ᯦ಆ ᯕ░ෝߑ ʑၹᮝಽ ⣮šᨱ ᗭญෝ ԕ۵ ᰆ⊹ᯕ݅ə(

ฝ ᗱa௞ ᭥⊹᮹ ᖝᕽෝ ᯕᬊ⧕ Ǎຮᯕ ส⩵۵ḡ ᩕಙ۵ḡ ❱݉⦹Ł ≉Ǎᇡ۵20). CDS ,

᯲ᮡ šᨱ ၵ௭ᯕ ᇩᨕ քᮝ໕ ᦩᨱ ᯩ۵ สᯕ ᬡḢᯕ໕ᕽ ၵ௭᮹ ᮁ᯦ ᩍᇡෝ ❱݉⦽ .݅

ၵ௭ᯕ ࢁ᯦ᮁ Ğᬑᨱ ส⯭ Ǎຮ᮹ ᳑⧊ᮝಽ ᮭᱶᮥ ❱݉⦹Ł əᨱ ۵⦹ݚ⧔ ᮭᱶ᮹ ❭ᯕ,

⥥᮹ ၵ௭ šᮥ ᩕᨕᵝ໕ ᗭญa ӹ۵ ᬱญಽ ᨕࡹ ᯩ .݅

ኒṖ ሆᳶ⧞㝒⃒Ṇ ⪢⚺ናⰿ⯲ 㤧ᆚ74 * *

əฝ �� Ǎಽᦥ✙႙ญ ᩩᚁɚᰆ᮹ ⣮š� � �
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əฝ �� ⣮š ᱥᯱ ᖝᕽ ⥭൜� əฝ �� ⣮š ᖝᕽ Õၹ�

ੱ⦽ ᖝᕽෝ ᩑđ⦽ Õၹᮥ อॅᨕ ᗱa௞ᯕ Õၹᨱ ۵݌ ᙽe ❭ᯕ⥥ ᪅෕eᨱᕽCDS

ᗭญa ӹ۵ ᯲⣩ࠥ อॅᨩ݅əฝ( 21).
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đು

ᅙ ᨱᕽ۵ྙם ⩶⪵ݡ ၙॵᨕ ᦥ✙ᨱ ᔍᬊ⧁ ᙹ ᯩ۵ ᖝᕽ ᯦ಆ ၰ ᱽᨕ ᰆ⊹ෝ }ၽ⦹Ł

ə ԕᬊᮥ ʑᚁ ⧩݅ ᅙ ᰆ⊹۵ ⩶⪵ݡ ᱥ᜽ ⪚ᮡ Ŗᩑᨱ ⪽ᬊ⧁ ᙹ ᯩࠥಾ ᗱᛍᬕ ᩑđᯕ.

a܆⦽ }᮹ ᖝᕽ ᩑđᇡෝ ᱽŖ⦹Ł }᮹ ॵḡ▙ ⇽ಆᮥ ᱽᨕ⧁ ᙹ ᯩࠥಾ Ǎᖒࡹᨩ32 32

݅ ⪙ᜅ✙ ⍕⥉░᪡᮹ ☖ᝁᮡ ၰ ḡəእෝ ᯕᬊ⦽ ྕᖁ ☖ᝁ ʑᮥ܆ ᱽŖ⦽݅ ᅙ ᰆ. USB .

⊹۵ aᄡᱡ⧎ᯙ ᜍ௝ᯕऽෝ ᯕᬊ⦹ᩍ ᪅ॵ᪅ ၚᕽෝ ᔍᬊ⦹۵ äŝ zᮡ ႊჶᮝಽ ᝁ⪙

sᮥ Ḣᱲ ᳑ᱩ⧁ ᙹ ᯩᮥ ᐱอ ᦥܩ௝ ᖝᕽෝ ᩑđ⦹ᩍ ᖝᕽ ᯦ಆ ᰆ⊹ಽࠥ ⧉̹ ⪽ᬊ⧁,

ᙹ ᯩ۵ ᰆᱱᯕ ᯩ݅ ᯕᷩי ᱡq ⫭ಽෝ ᱢᬊ⦹ᩍ ᦥԁಽə ᖝᕽ ἞ᨱᕽ᮹ ᯕᷩෝי ↽ᗭ.

⪵ ⧩݅ ၙॵᨕᦥ✙ᬊ ᗭ⥥✙ᭉᨕ᪡᮹ ᬊᯕ⦽ ᩑđᮥ ᭥⧕ᕽ ᬊ ⪶ᰆ ༉ऩ ௝ᯕ. Max/MSP

ቭ్ญෝ }ၽ⦹ᩡ݅ ⟭ᭉᨕෝ ᯹Ǎᖒ⧕ Ḣ಍ ☖ᝁᮝಽ ᱥ۵ࡹݍ e݉⦽ ໦ಚᮝಽ ᬱ⦹۵.

᯲ᮥ࠺ ᛞí ⧁ ᙹ ᯩࠥಾ Ǎᖒ⦹ᩡᮝအಽ ๅჩ ⥥ಽəఉᮥ ݅ᬕಽऽ ⧁ ⦥᫵a ᨧᮝ໑, ,

ᨕਁ⦽ ᗭ⥥✙ᭉᨕ ၰ ᬕᩢℕᱽᨱᕽࠥ ᯕ ᜽ᜅ▽ᮥ ᛞí ᔍᬊ⧁ ᙹ ᯩࠥಾ ⦹ᩡ݅ ᝅᱽ ᱢ.

ᬊᔍಡಽᕽ ᅙ ᰆ⊹۵ Ǎಽᦥ✙႙ญ ᩩᚁɚᰆᨱ ᯩ۵ ⣮š᮹ ᵝ᫵ ᱽᨕ ᰆ⊹ಽ ᔍᬊࡹᨕ

ᦩᱶᖒŝ ᝅᱽᱢᯙ ⪽ᬊ a⊹a ᨩ݅ࡹ᯦᷾ ᯕ᫙ᨱࠥ ᖝᕽෝ ᯕᬊ⦽ ݅᧲⦽ ᯲⣩ Ǎᖒᨱ.

ᖝᜅၙa ᮁᬊ⦹í ᔍᬊࢁ ᙹ ᯩᮥ äᯕ .݅

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)
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?DevwudfwA

Development of General Sensor Input Device for Interactive Media Art

(BOH 4FPOH -FF
 %PO 0VOH -FF

This paper describes about the development of general sensor input device and
controller, 'Senseme' for the use in interactive media art. This device provides
32-port sensor connector for the use in interactive exhibition or performance. Slides
could play a role of pull-down registers in between sensors and A/D converter
ports. Without sensors connected, slides are the main input sources to A/D
converter. USART communication function through USB connection is prepared for
the communication to the host computer and ZigBee wireless communication
function is also in the circuit. The board was developed using AVR ATmega128
and it has capability to accept upto 32 input sensors and to provide 32 digital
outputs. The main advantage of this device over others is that this is a converged
device of sensor input device and audio mixer style slide controller. For the easy
communication to the software in host computers, an object module for Max/MSP
and a library for Processing are developed. Using the board in other software is
also very easy because you can control the board with the simple ASCII
commands transferred through the USART. As an example of real application of
this device, it is used as a main controller of PUNG-GWAN, which is a pipe
organ installed on the wall of Guro art valley concert hall, generating sounds
respond to various sensor inputs.

Key words: media art, electronic music, sensor, senseme, controller, Max/MSP
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ᗭญ᮹ Ŗe ᱽᨕ ႊჶು᮹ ᝅᱽᱢᯙ ᮲ᬊ
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〜 ⼅? A

ᅙ ᩑǍᨱᕽ۵ ᩍ్ ᮭᬱᨱᕽ ⇽ಆ۵ࡹ ᮭ❭᮹ ᔢ⪙ ᅕvᔢᘥ eᖎ ⩥ᔢᮥ ᯕᬊ⦹ᩍ ᯝ/

ᱶ⦽ Ŗe ᦩᨱᕽ ᗭญa ॅญ۵ ᩢᩎ᮹ ᭥⊹ෝ ᱽᨕ⦹۵ ᮭ⨆⦺ᱢ ၾʑ᳑ݡ ᱽᨕ ᯕು‘ / ’

ᮥ ၵ┶ᮝಽ ⦹۵ ᗭญ᮹ Ŗe ᱽᨕ ʑჶᮥ ᗭ}⦽݅ ੱ⦽ ᯕෝ ☖⦹ᩍ ݅ᙹ᮹ ᜅ⦝⍅ಽ.

Ǎᖒ⦽ ℎ≉ ⪹Ğ᮹ ⦽ᱶࡽ ᩢᩎᨱᕽ ᔢݡᱢᮝಽ ᮭᦶ᮹ ₉ᯕa ᳕ᰍ⦹۵ Ŗeᮥ อॅ ᙹ

ᯩ۵ ᮭ⨆ ᜽ᜅ▽ᮥ Ǎᖒ⦹۵ ᝅ⨹ᮥ ᙹ⧪⦽ đŝෝ ᇥᕾ⦹Ł ᝅᱽ Ǎ⩥ a܆ᖒᮥ ᦭ᦥᅙ,

݅ əญŁ ᯕ్⦽ đŝෝ ᝅᱽ ᮭᦦᮭ⨆ ⎹▱⊁ ᱽ᯲ᨱ ᔍᬊ⦹ʑ ᭥⦽ ႊჶ᮹ ⦹ӹಽ ℎ. /

≉ ᩢᩎᮥ ᗱᛞí ᱽᨕ⧁ ᙹ ᯩ۵ ʑၹ᮹ ᔍᬊᯱ ᯙ░⟹ᯕᜅᨱ ⦽ݡ ᩑǍෝ ᗭMax/MSP

}⦹໑ ə ⪽ᬊᖒᨱ ᕽ⧔ݡ ,݅⦽᮹ם .

áᔪᨕ ᗭญ᮹ Ŗeᱽᨕ ᯦ℕᮭ⨆ ᱥݍ⧉ᙹ ⊂ᱶ: , , , Max/MSP

ʡᬊ⪙ Łಅݡ⦺Ʊ ᝁᗭᰍŖ⦺ŝෝ ᳙ᨦ⦹ᩡŁ ⩥ᰍ ⋕ᯕᜅ✙ ྙ⪵ʑᚁݡ⦺ᬱᨱ ᰍ⦺ᵲᯕ໑* , ,
ᗭᗮᮝಽ ᯦ℕᮭ⨆ ၰ ၙॵᨕ ᦥ✙᮹ ݅᧲⦽ ᇥ᧝ᨱ ⦽ݡ ᩑǍෝ ᙹ⧪⦹Ł ᯩ݅SoundLab .

breadkim@kaist.ac.kr.
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ᕽು

ᩑǍ ʑ࠺

ᗭญ᮹ Ŗe ᱽᨕ ႊჶᮡ Ⓧí ࢱ aḡ ᷪ ᗭญa ॅಅ᪅۵ ၽᔾᱱᮭᬱ᮹ ᭥⊹ෝ ᱽᨕ, ( )

⦹۵ äŝ ᗭญa ॅญ۵ ᭥⊹ ੱ۵ ᩢᩎℎ≉ ᩢᩎᮥ ᱽᨕ⦹۵ äᮝಽ Ǎᇥ⧁ ᙹ ᯩ݅( ) .

ᱥᯱ۵ ⮵⯩ ᯦ℕ ᮭ⨆ᯕ௝Ł ⦹۵ ʑᚁಽ៉ ᯙeᯕ ᱶ᭥qᮥ ۱ӝ۵ ݉ᕽෝ ᯕᬊ⦹ᩍ a

ᔢ ᮭᬱ᮹ ᭥⊹ෝ ᱽᨕ⦹۵ äᯙ ၹ໕ ⬥ᯱ۵ ᮭ❭᮹ ᅕvᔢᘥ eᖎ ⩥ᔢᮥ ᯕᬊ⧕ᕽ ᗭ, /

ญa ॅญ۵ ᩢᩎ᮹ ᭥⊹ෝ ᱽᨕ⦹۵ äᯕ݅əฝ( 1).

əฝ ࢱ aḡ ᗭญ᮹ Ŗe ᱽᨕ��

ə ᦩ࠺ ᗭญ᮹ Ŗe ᱽᨕᨱ š⦽ ᩑǍ۵ ⮵⯩ ᯦ℕ ᮭ⨆ᯕ௝Ł ᯝ⍌۵ ₉ᬱ ᔍᬕ3 (3D)

ऽ ᇥ᧝ᨱᕽ ฯᯕ ݅൉ᨕᲭ݅ ᔍᬕऽ۵ ᔍ௭ᯕ ᱶ᭥qᮥ ۱ӝ۵ ݉ᕽෝ ᯕᬊ⦹ᩍ ᗭญ. 3D

a ॅಅ᪅۵ ᭥⊹ෝ ᱽᨕ⦹۵ ä ᮝಽ៉ Ⓧí ⩅ऽ⡑ᯕӹ ᯕᨕ⡑ ᰍᔾᮥ ᔍ(Begault 1994) ,

ᬊ⦹۵ ၵᯕౕי ᜽ᜅ▽ ੱ۵ ᩍ్ ᜅ⦝⍅ෝ ᔍᬊ(binaural) (Gardner and Martin 1995)

⦹۵ ݅₥ձ ᮭ⨆ ᜽ᜅ▽ ॒ᯕ ᯩ݅(Gerzon 1980)(Pulkki 2001)(Berkhout et al. 1993) .

ᯕ᪡ zᮡ ᯦ℕ ᮭ⨆ ʑᚁᮡ ᯕၙ ᩢ⪵ aᔢ ⪹Ğ íᯥ ᮭᦦ ॒ ᬑญ ᵝᄡ᮹ ݅᧲⦽ ⎹▱, , ,
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⊁ ᔑᨦᨱ ᱢᬊࡹᨕ ᛞí Ğ⨹⧁ ᙹ ᯩ݅ ӹᦥa ᗭญa ✚ᱶ ႊ⨆ᨱᕽ ॅญࠥಾ ၙญ ᱽ.

᯲⦹۵ ᯲ᨦ ᯕ᫙ᨱࠥ ᮭᬱ᮹ ᭥⊹ෝ ᝅ᜽eᮝಽ ᱽᨕ⧁ ᙹ ᯩࠥಾ ⦹۵ ʑᚁ ၰ ᯕෝ ᭥⦽

ᔍᬊᯱ ᯙ░⟹ᯕᜅ ✚⯩ ӹ- Max/MSP(Cycling '74 online) pure data(Pd)(Puckette

᪡ zᮡ ᯙ░௺❑ቭ ၙॵᨕ ᦥ✙ ⥥ಽəఉ᮹ ᫙ᇡ ᪅ቭ᱾✙ ᨱ š⦽ ݅᧲⦽ ᩑǍ1996) -

ᔍಡࠥ ᔕ⠕ᅝ ᙹ ᯩ .݅

ᯕ᪡ zᯕ ᔍᬕऽᨱ š⦽ ᩑǍa ᯕၙ ᨕ۱ ᱶࠥ ᔢᬊ⪵ ݉ĥᨱ ᯩ۵ ၹ໕ ᗭญ᮹3D ,

ℎ≉ ᩢᩎᮥ ᱽᨕ⦹۵ ᩑǍ۵ ᦥḢ ʑᨱ࠺┽ ᯩ݅Ł ᅝ ᙹ ᯩ݅ ᯕುᱢᮝಽ۵ ḡӽ. 2002

֥ᨱ ⋕ᯕᜅ✙ ʑĥ Ŗ⦺ŝ ᗭᮭ ḥ࠺ ᩑǍᝅᨱᕽ ݅ᙹ᮹ ᮭᬱᮥ ᔍᬊ⦹ᩍ ᬱ⦹۵ ᩢᩎ᮹

✚ᱶ ᮭ⨆⦺ᱢ ྜྷญ ᯙᯱෝ ⨆ᔢ᜽┅۵ ᩑǍෝ ☖⧕ ə a܆ᖒᯕ ᯕၙ ᨩŁࡹ᯦᷾ ᯕ⬥ ᮭ,

⨆ ⡍▱ᖽ ᨱթḡ ᮭ⨆ vࠥ ᮭ⨆ ❭ᬭ ॒᮹ ྜྷญ ᯙᯱෝ ⨆ᔢ᜽┅۵ ᩑǍa, (intensity),

ḡᗮࡹᨕ ᪵݅ ੱ⦽ ᝅᬊᱢᯙ ⊂໕ᨱᕽ۵ }ᯙ ᪅ॵ᪅(Chio and Kim 2004). (personal

௝۵ }ֱᮝಽ ᯕ ʑᚁᮥ ᔍᬊ⦹ᩍ ə࠺ᦩ ⩅ऽ⡑ᮝಽอ Ǎᖒᯕ a܆⦹ᩡ޹ ᵝᄡaudio) , ‘

ᔍ௭ᮥ ႊ⧕⦹ḡ ᦫ۵ }ᯙ ℎ≉ Ğ⨹ᮥ ᜅ⦝⍅ෝ ᔍᬊ⦹ᩍ ᱽŖ⦹۵ ᨱߑ ⪽ᬊ⦹Łᯱ ⦹’

۵ ᩑǍa ⪽ၽ⦹í ᯕ൉ᨕḡŁ ᯩ݅ (Jones and Elliott 2006)(Jones and Elliott 2007).

ə్ӹ ᯕॅ ᵲ ᇡᇥᮡݡ ⎹▱⊁ෝ qᔢ⦹۵ ⧪᭥อᮥ ᨱࢱᩝ Łࢱ ᯩᮝ໑ ᦥḢʭḡ ⎹,

▱⊁᮹ ₞᯲ ŝᱶᨱ Ⅹᱱᮥ ฿⇵Ł ᯕ ʑᚁᮥ ᱢᬊ⦹ʑ ᭥⦽ ᩑǍ᮹ ᔍಡ۵ ₟ʑ ⯹ॅ .݅

ᅙ ᩑǍᨱᕽ۵ ᗭญ᮹ ℎ≉ ᩢᩎ ᱽᨕෝ ᩩᚁᱢᯙ ⢽⩥᮹ ⦽ ᫵ᗭಽ ᔍᬊ⦹Łᯱ ⦹۵ ⎹▱

⊁ ₞᯲ᯱa ᝅ᜽eᮝಽ ᗭญ᮹ ᨱթḡa Ḳᵲࡽ ᩢᩎ ᮹ ᭥⊹ෝ ᱽ(sound focused zone)

ᨕ⧁ ᙹ ᯩ۵ ᜽ᜅ▽ᮥ Ǎᖒ⦹Ł ᯕෝ ᗱᛞí ᯕᬊ⧁ ᙹ ᯩ۵ ᔍᬊᯱ ᯙ░⟹ᯕᜅෝ }ၽ⦹,

۵ äᮥ ༊⢽ಽ ⦽݅əฝ( 2).

šಉ ᩑǍ

Ⅹᮭ❭ ʑၹ᮹ ḡ⨆ᖒ ᜅ⦝⍅��

ḡ⨆ᖒ ᜅ⦝⍅ෝ ᔍᬊ⦹ᩍ ℎ≉ ᩢᩎᮥ ᱽᨕ⦹۵ ʑᚁᮡ ⮵⯩ Ḣḥᖒᯕ v⦽ Ⅹᮭ❭ෝ

ᮭᬱᮝಽ aℎ ᵝ❭ᙹݡ᮹ ᮭ❭ෝ อॅᨕ ԕ۵ ႊ᜾ᮥ ᔍᬊ⦽݅ ᯕ᪡ zᮡ ႊ᜾᮹ .⢽ᱢݡ

ᯙ ᔍಡ۵ ᨱᕽ }ၽ⦽ ᮝಽ Ⅹᮭ❭ ᄡMIT Media Lab Audio Spotlight(Pompei 1999) ,
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⪹ʑ ෝ ᔍᬊ⦹ᩍ ᮭ⨆ᮥ ⇽ಆ⦽݅ ᯕ్⦽ Ⅹᮭ❭ ႊ᜾᮹ ḡ⨆ᖒ ᜅ(ultrasonic transducer) .

⦝⍅ॅᮡ ᰍ⩥۵ࡹ ᮭḩᯕ ᬑᙹ⦹Ł ℎ≉እ ℎ≉ ᩢᩎe ᮭప᮹ ₉a ⍅ᕽ ⩥ᰍ۵ ᱥ᜽ ੱ/

۵ ᔢ⣩ ḥᩕ Ŗe ॒ᨱᕽ ᬱ⦹۵ ᩢᩎᨱอ ᗭญa ॅญࠥಾ ⦹۵ ᬊࠥಽ ᔍᬊࡹŁ ᯩ .݅

⦹ḡอ ᯝၹᱢᯙ ᜅ⦝⍅a ᦥܭ Ⅹᮭ❭ෝ ᭥⦽ ✚ᙹ ✙௽ᜅडᕽෝ ⦥᫵ಽ ⦹Ł ᜅ⦝⍅ ᯱ,

ℕa ʑĥᱢᮝಽ ᬡḢᯕḡ ᦫ۵ ᯕᔢ ᝅ᜽eᮝಽ ℎ≉ ᩢᩎᮥ ᯕ۵⦹࠺ ॒᮹ ᱽᨕෝ ⦹ʑ

ᨱ۵ ᨕಅᬡᯕ ঑ෙ .݅

}ᯙᬊ ᮭ⨆ ᜽ᜅ▽��

ᵝᄡ ⪹Ğᨱ ᗭญෝ ԕᅕԕḡ ᦫŁ ᔍᬊᯱ ᯱᝁอᯕ ॅᮥ ᙹ ᯩ۵ }ᯙ ᮭ⨆ (personal

᜽ᜅ▽ Ǎᖒᨱ ᯩᨕ ⩅ऽ⡑ᮥ ᔍᬊ⦹ḡ ᦫŁ ᩍ్ ᮹ݡ ᯝၹᱢᯙ ᜅ⦝⍅ෝ ᯕᬊ⦹audio) ,

ᩍ šᝍ ᩢᩎᨱอ ᮭ⨆ᮥ Ḳᵲ᜽┅۵ ႊ᜾ᮝಽࠥ Ǎ⩥⧁ ᙹ ᯩ݅ əฝ ᮡ. 3 ‘active

᮹ ༉᜖ᮝಽ ⧎Ŗʑ ᳭ᕾ ນญၼ⋉ᨱ ᩍ్ ᮹ݡ ᳑əอ ᜅ⦝⍅ෝ ᰆ₊⦹ᩍ ℎ≉ᯱheadset' ,

᮹ ᳭ᕾᨱᕽ۵ ᗭญ᮹ ᨱթḡෝ ᱥ۵⦹ݍ ᜽ᨱ࠺ ᩧ ᳭ᕾእℎ≉ ᩢᩎᨱᕽ۵ ᬱ⦹ḡ ᦫ۵( )

ᗭᮭᮥ ↽ᗭ⪵⦹í ݅ࡽ ᯕ్⦽ ᩑǍ ᔍಡ۵ ᅙ ᩑǍ᮹ ᵝᱽ᪡ ๅᬑ ᮁᔍ⦽ ᯕುᨱ ၵ┶ᮥ.

Łࢱ ᯩᮝӹ ℎ≉ ᩢᩎ᮹ Ⓧʑ ၰ ᭥⊹a ᜽eᨱ ঑௝ ᄡ⦹۵ ᱢᯙ࠺ ᱽᨕ۵ Łಅ⦹ḡ ᦫ,

əฝ ᝅ᜽e ℎ≉ ᩢᩎ ᱽᨕ }ֱࠥ��
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Ł ᯩ݅۵ ᱱᨱᕽ ᅙ ᩑǍ᪡ ₉ᯕෝ ᅕᯙ .݅

݅ᙹ᮹ ᮭᬱᮥ ᔍᬊ⦽ ᮭ⨆⦺ᱢ ၾʑ ᳑ݡ ᱽᯕ ᯕು�� �

ᅙ ᮹ྙם ႑Ğ ᯕುᯕ ۵ࡹ ݅ᙹ᮹ ᮭᬱᮥ ᔍᬊ⦽ ᮭ⨆⦺ᱢ ၾʑ᳑ݡ ᱽᨕ ᯕು ᮡ ᩍ“ / ”

్ ᜅ⦝⍅ᨱ ᯦ಆ۵ࡹ ᝁ⪙ॅ᮹ Ⓧʑ᪡ ᭥ᔢᮥ ᳑ᱩ⧕ᕽ ᬱ⦹۵ ᩢᩎᨱ ᮭ❭᮹ ᅕv eᖎ

ᮥ ᯝᮝ┅۵ äᯕ݅ ݅ᙹ᮹ ᮭᬱᮥ ᱽᨕ⦹ᩍ Ŗeᔢ᮹ ᮭ⨆ ⡍▱ᖽ(Chio and Kim 2004).

ᨱթḡෝ ᱽᨕ⦹۵ äᮡ ᵝಽ ᱢ࠺܆ ᗭᮭ ᱽᨕ௝۵ ᵝᱽಽ ᱶᙺ Ŗe ᮥ อॅ(quiet zone)

ᨕ ᵝʑ ᭥⦽ ༊ᱢᮝಽ ᩑǍࡹᨩᮝ໑ ᯕ۵ ᅙ ᩑǍ᮹ ༊⢽ᯙ ᮭ⨆⦺ᱢᮝಽ ၾᮡ, ‘

Ŗeᮥ อऽ۵ äŝ ၹݡ᮹ }ֱᨱ ݅ࡽݚ⧔ ᮭ⨆⦺ᱢᮝಽ ၾᮡ Ŗ(acoustically bright) ’ .

eᯕ௝۵ }ֱᮡ ᗭญ᮹ ᨱթḡa Ḳᵲࡽ ᩢᩎᮥ ᮹ၙ⦹໑ ᯕ۵ ᯙḡᱢᮝಽ۵ ᵝᨕḥ ᱥℕ,

ᩢᩎ ԕᨱᕽ ᗭญa ᯹ ॅญ۵ ᩢᩎŝ ॅญḡ ᦫ۵ ᩢᩎᮥ Ǎᇥ⦹ᩍ อऽ۵ ྙᱽᨱ ⦽ݚ⧔

݅ ੱ⦽ ᝁ⪙᮹ šᱱᨱᕽ ᅕ໕ ᜽e ᩢᩎᨱᕽ Ǎ⩶❭ෝ อॅʑ ᭥⦹ᩍ ᩍ్ ᱶ⩥❭ෝ ᵲ. ,

ℊ⦹۵ äŝ ᮁᔍ⦽ ႊ᜾ᮝಽ ✚ᱶ⦽ Ŗeᨱᕽ ᨱթḡa ⓑ ᮥ࠺❬ อऽ۵ äᯕ௝ ⧁ ᙹ ᯩ

.݅

əฝ ᝅ⨹ ᖙ❦�� "DUJWF )FBESFTU
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ᬱ⩶ ᜅ⦝⍅ ႑⊹ෝ ᯕᬊ⦽ ℎ≉ ᩢᩎ ᱽᨕ

}᫵

ᝅ⨹ ⪹Ğ��

ℎ≉ ᩢᩎᮥ ᱽᨕ⦹۵ ႑Ğ ᯕುᮥ ᝅᱽ ⪹Ğᨱᕽ Ǎ⩥⦹ʑ ᭥⦹ᩍ ᅙ ᩑǍᨱᕽ۵ əฝ,

᪡ zᯕ bb᮹ ᮭᬱᯕ ᱽᨕ ᔢݡ ᩢᩎ᮹ ᵲᱱᨱᕽ ⦽ᯝ࠺ Ñญᨱ ᭥⊹⦹۵ ᬱ⩶ ႑ᩕ4

⩶┽᮹ ᜅ⦝⍅ ᜽ᜅ▽ᮥ Ǎ⇶⦹Ł ᝅ⨹ᮥ ḥ⧪⦹ᩡ݅ ᯕ ᜽ᜅ▽ᮡ }᮹(circle array) . 16

ᮭᬱᯕ Ɛ᮹ ၹḡ෥ᮥ aḡ۵ ᬱ᮹ ⩶┽ಽ Ŗeᮥ ᝙Ł్ࢹ ᯩᮝ໑ ə ᦩᨱ ⦽ ᄡ᮹ ʙᯕa,

¥ƒᯙ ᱶᔍb⩶ ⩶┽᮹ šᝍ ᩢᩎᯕ ᖅᱶ݅ࡽ ᅙ ᩑǍ᮹ ⧖ᝍᮡ ᯕ šᝍᩢᩎ ԕᇡᨱ ⦽ ᄡ.

᮹ ʙᯕa ¥ƀᯙ ᱶᔍb⩶ ⩶┽᮹ ᮭ⨆⦺ᱢᮝಽ ၾᮡ Ŗe(ƀƘ ᮥ อॅŁ ə: bright zone) ,

᭥⊹ෝ ƀƘƇᨱᕽ ƀƘƄಽ ᯕ۵⦹࠺ ྙᱽa ࡽ .݅

əฝ � ᮭ⨆ ၾʑ ᳑ݡ ᱽᨕෝ ᱢᬊ⦽ ᬱ⩶ ᨕ౩ᯕ ᜽ᜅ▽�
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ᝅᱽᱢᯙ ྙᱽ ᱶ᮹��

ᮭ⨆⦺ᱢᮝಽ ၾᮡ Ŗeᮥ ⩶ᖒ⦹۵ ྙᱽෝ ⣙۵ ŝᱶᮡ Ⓧí ᱽᨕ ᮭᬱŝ b ḡᱱ e᮹

ᱥݍ ⧉ᙹෝ aḡŁ Ŗe ᔢš ⧪಍ᮥ อॅŁ ᯕ Ŗe ᔢš ⧪಍᮹ Łᮁ⊹ෝ ಽݡ↽ อॅ,

ᨕ ᵝ۵ Łᮁᄂ░ෝ Ǎ⦹۵ äᮝಽ ᫵᧞ࢁ ᙹ ᯩ݅ əฝ( 5).

ᯕ ŝᱶᨱᕽ ᨜ᮡ Łᮁᄂ░᮹ sᮡ bb᮹ ᜅ⦝⍅ᨱ ॅᨕa۵ ᝁ⪙᮹ Ⓧʑ᪡ ᭥ᔢᮥ ᱽ

ᨕ⦹۵ ⦥░᮹ ĥᙹෝ đᱶ⦹໑ ə đŝಽ ⩶ᖒ۵ࡹ ᮭᰆᮡ ݅ᮭ ᙹ᜾ᮝಽ ӹ┡ԝ ᙹ ᯩ݅, .

ƎÞćĈƖß áā
ƌáÎ

§

¡ÞćĈƖçćĈƖƁ
ÞƋß
ß¬ÞćĈƖƁß

ÞćĈƖ é ƋƃſƑƓƐƃƋƃƌƒ ƎƍƇƌƒì ćĈƖƁ é ƁƍƌƒƐƍƊ ƑƍƓƐƁƃ ƎƍƑƇƒƇƍƌß

ᷪ ᮭ⨆⦺ᱢᮝಽ ၾᮡ Ŗeᮥ ⩶ᖒ⦹۵ ྙᱽ۵ ᭥ ᙹ᜾᮹ ʑᱡ ᄂ░ᨱ ۵⦹ݚ⧔ ᱥݍ ⧉,

ᙹෝ ⊂ᱶ⦹۵ ᯝŝ ✚ᱶ ᮭ⨆⦺ᱢ ྜྷญ ᯙᯱa aݡ↽ ಾࠥࡹ ⦹۵ ᯕ ʑᱡ ᄂ░᮹ ĥᙹ,

ෝ ᨜ᨕԕ۵ ᯝ ࢱ aḡಽ ᫵᧞ᯕ a܆⦹ .݅

ᯕᔢᱢᯙ Ŗeᨱᕽ۵ ᯕ᪡ zᮡ ᱥݍ ⧉ᙹෝ ⊂ᱶ⦹۵ ᝁݡ ݉ɚ ᮭᬱ᮹ ႊᔍ ༉ᮥߙ ั

⧕ᵝ۵ əฑ ⧉ᙹ ෝ ᔍᬊ⦽݅ ə్ӹ ᝅᱽ᮹ Ğᬑ ᜅ⦝⍅a ݉ɚ ᮭᬱ(Green's function) .

əฝ � ᙹ⦺ᱢᯙ ᮥݖ ᨜۵ ႊჶ }ֱࠥ�
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ᯕ௝۵ aᱶᯕ ᱶ⪶⯩ ॅᨕ฿ḡ ᦫŁ Ḣᱲ ᱥ۵ࡹݍ ᮭ ᐱ ᦥܩ௝ Ŗeᨱ ᮹⦽ ᯵⨆ᯕ ᳕,

ᰍ⦹ʑ ভྙᨱ ᇡᇥݡ b ḡᱱᨱ ⦽ݡ b ᮭᬱ᮹ }ᄥᱢᯙ ᱥݍ⧉ᙹෝ ⊂ᱶ⦹۵ ŝᱶᯕ ၹ,

ऽ᜽ ⦥᫵⦹݅ ੱ⦽ ᯕುᔢᮝಽ۵ ᩢᩎ ԕᇡ᮹ ྕ⦽⦽ ᱱᨱᕽ ᱥݍ⧉ᙹෝ ⊂ᱶ⦹ᩍ᧝ ⦹. ,

ӹ ᯕ۵ ⩥ᝅᱢᮝಽ ᇩa܆⦹݅ ঑௝ᕽ ᝅᱽ ᝅ⨹ᨱᕽ۵ ᬑᖁ ᱽᨕ ᮭᬱŝ ℎ≉ ᩢᩎ᮹, .

᭥⊹ෝ ᱶ⪶⦹í ᱶ᮹⦽ अ ⦽ݡ↽ ᳢ᮡ eĊ᮹ ฯᮡ ḡᱱᨱ ᕽ⧔ݡ b ᮭᬱŝ᮹ ᱥݍ⧉ᙹ,

ෝ ⊂ᱶ⦹ᩍ᧝ ⦽ .݅

Ŗe ⩶ᖒ ၰ ᱽᨕ��

ᱶญ⦹ᯱ໕ ᮭ⨆⦺ᱢᮝಽ ၾᮡ Ŗeᮥ ⩶ᖒᱽᨕ⦹۵ ᯲ᨦ᮹ ⧖ᝍᮡ ᬑᖁ ᩢᩎ᮹ ʑᵡᯕ, /

۵ࡹ ᵲᱱᮥ ᱶ᮹⦹Ł ᩢᩎ ԕ ⊂ᱶ ḡᱱᨱᕽ᮹ ᱥݍ⧉ᙹෝ ၵ┶ᮝಽ Ŗe ᔢš ⧪಍᮹ ↽,

ݡ Łᮁ⊹ᨱ ᔢ᮲⦹۵ Łᮁ ᄂ░ෝ ₟ᦥ ᯕෝ ᯕᬊ⦹ᩍ b ᮭᬱᜅ⦝⍅᮹ ᮭప ၰ ᭥ᔢᮥ( )

ᱽᨕ⦹۵ ᯲ᨦᮝಽ ᫵᧞⧁ ᙹ ᯩ݅ ੱ⦽ ᩢᩎ᮹ ᵲᝍᱱᮥ ᯕ۵⦹࠺ Ğᬑ əᨱ ঑௝ ᔩಽ. ,

ᬕ ᩢᩎᨱᕽ ⦽ᯝ࠺ ŝᱶᮥ ၹᅖ⦹ᩍ ᮭᬱᮥ ḡᗮᱢᮝಽ ᱽᨕ⦹í ࡽ .݅

əฝ � ၾᮡ ᩢᩎ ၰ ə ԕᇡ ⊂ᱶ ḡᱱ᮹ ᩩ�



ᗭญ᮹ Ŗe ᱽᨕ ႊჶು᮹ ᝅᱽᱢᯙ ᮲ᬊ ��

ᝅᱽ Ǎ⩥ ၰ ᝅ⨹

ᝅ⨹ }᫵

ᦿᨱᕽ ᖅ໦⦽ ᬱ⩶ ᜅ⦝⍅ ႑⊹ෝ ᯕᬊ⦽ ℎ≉ ᩢᩎ ᱽᨕ᮹ ᝅᱽ Ǎ⩥ a܆ᖒᮥ ⪶ᯙ⦹

ʑ ᭥⦹ᩍ ᝅᱽ Ŗe᮹ ᱥݍ ⧉ᙹෝ ⊂ᱶ⦹ᩍ ᬱ⦹۵ ᩢᩎᨱ ᗭญෝ Ḳᵲ⦹۵ a܆ᖒᮥ ⪶,

ᯙ⦹۵ ᝅ⨹ᮥ ᙹ⧪⦹ᩡ݅ ᝅ⨹ᮡ ⋕ᯕᜅ✙ ʑĥŖ⦺ŝ ᗭᮭ ḥ࠺ ᩑǍᖝ░. (NOVIC) 1

⊖ᨱ ᭥⊹⦽ ℎᮭᝅ ᨱᕽ ᙹ⧪ࡹᨩᮝ໑ ݉ᯝ ᵝ❭ᙹᨱ ⦽ݡ ᝅ⨹ đŝ ḡ(listening room) ,

ᱶࡽ ᩢᩎᨱ ᗭญa Ḳᵲ۵ࡹ ⩥ᔢ ၰ ݚ⧔ ᩢᩎ᮹ ʑᵡᱱᮥ ᄡᙹಽ ⦹ᩍ Ḳᵲࡽ ᩢᩎᯕ ᬡ

Ḣᯕ۵ äᮥ ə௹⥥ෝ ☖⦹ᩍ ⪶ᯙ⧁ ᙹ ᯩᨩ .݅

ᝅ⨹ ⪹Ğ��

əฝ � ⋕ᯕᜅ✙ ᗭᮭ ḥ࠺ ᩑǍᖝ░ ℎᮭᝅᨱ ᖅ⊹ࡽ ᝅ⨹ ᜽ᜅ▽�

ᝅ⨹əฝ ᮡ ၹḡ෥ᯕ ᯙ ᬱ⩶ᮝಽ ᜅ⦝⍅a ႑⊹ࡽ Ŗeᨱ( 7) 1.5[m] ÎíÏÑƋ x ÎíÎÕƋ

ᯙ ᩢᩎᮥ ᖅᱶ⦹Ł ᙹ⧪ࡹᨩ݅ ᔍᬊࡽ ⊂ᱶ ᜽ᜅ▽ᮡ əฝ ŝ z݅. 8 .
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əฝ � ݅₥ձᮭ⨆ ᜽ᜅ▽ ⋕ᯕᜅ✙ ʑĥŖ⦺࠺ ℎᮭᝅ� 	 
 ���������


ᱥݍ⧉ᙹ ⊂ᱶ��

ᦿᨱᕽ ᨙɪࡽ ၵ᪡ zᯕ ⩥ᝅᱢᮝಽ šᝍ ᩢᩎ ԕ᮹ ྕ⦽⯩ ฯᮡ ḡᱱᨱ ᩍ⦹ݡ ᮭᬱŝ

᮹ ᱥݍ⧉ᙹෝ ⊂ᱶ⦹۵ äᮡ ᇩa܆⦹အಽ ᝅᱽ ⊂ᱶᮡ ᯝᱶ eĊᮥ Łࢱ ᯕ൉ᨕḡí ,ࡽ

݅ ᯕভ ə eĊ. (ĺ ᮡ ᔹ⥭ย ᯕುᨱ ᮹⦹ᩍ ᱽᨕ⦹ಅ۵ ᮭᬱ ❭ᰆ᮹ ᱩၹᅕ݅ ᳢ᮡ eĊ)

ᯕ ᨕ᧝ࡹ ⦽݅ ੱ⦽ ᱥℕ Ŗe᮹ Ⓧʑ۵ ᩢᩎ᮹ ḢĞ( , Þ¥ƒ ßᯕ ❭ᰆᨱ እ⧕ ๅᬑ ⍅᧝ ⦽

)݅.

ĺ ï ćÏ

Ł
ì Ł@ ¥ƒ

ᅙ ᩑǍᨱᕽ۵ ❭ᰆ3430[Hz]( Ł ᮹ ݉ᯝ ᵝ❭ᙹ ᱶ⩥❭ෝ Ḳᵲ⦹۵ ᝅ⨹ᮥ ᙹ: 0.1[m])

⧪⦹ʑ ᭥⦹ᩍ ᙹ⠪ ႊ⨆ᮝಽ ƂƖ á ×í×Ñ ᙹḢ ႊ⨆ᮝಽ[m], ƂƗ á ×í×Ï ᮹ eĊᮝಽ[m]

ᱥݍ ⧉ᙹෝ ⊂ᱶ⦹ᩡ .݅



ᗭญ᮹ Ŗe ᱽᨕ ႊჶು᮹ ᝅᱽᱢᯙ ᮲ᬊ ��

⊂ᱶ đŝෝ ၵ┶ᮝಽ ⦽ ༉᮹ ᝅ⨹��

əฝ ۵ ᯕᔢŝ zᯕ ⊂ᱶ⦽ ᱥݍ⧉ᙹ᮹ ᮁ⬉ᖒ ᩍᇡෝ ❱݉⦹ʑ ᭥⦹ᩍ b ᮭᬱᨱᕽ9

ӹ᪅۵ ᗭญ᮹ ᮭᦶ ၰ ᭥ᔢᮥ ⢽᜽⦽ äᯕ݅ ᝅ⨹ đŝ۵ ᱥၹᱢᮝಽ ᯕᔢᱢᯙ ݉ɚ ᮭᬱ.

᮹ ႊᔍ ༉ߙŝ ⯂ᔍ⦽ ➉▕ᮥ ᅕᩍᵡ݅ ᯝᇡ ḡᱱᨱᕽ ᮭᦶ ə௹⥥a ɪĊ⦹í ᄡ⪵⦹۵(

äᮥ ᅝ ᙹ ߑ۵ᯩ ᯕ۵ ⊂ᱶᔢ᮹ ᝅᙹಽ ⧕ᕾ݅ࡽ, ).

əฝ � ⊂ᱶࡽ b ᮭᬱᯕ อऽ۵ b ⊂ᱶ ḡᱱ᮹ ᮭᦶŝ ᭥ᔢ ᜅ⦝⍅ ჩ� 	 �_� 
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✚ᱶ ᩢᩎᨱอ ᮭ⨆ ⡍▱ᖽ ᨱթḡ ၡࠥa aݡ↽ ۵ࡹ ᩢᩎᮥ อऽ۵ ༉᮹ ᝅ⨹᮹ đŝ

۵ ᦥ௹᮹ əฝ ŝ ᨱ ⢽᜽ࡹᨩ݅ እಾ ᮭప᮹ ⦽ĥ۵ ᯩᮝӹ ᕽಽ ݅ෙ ḡᱱᨱᕽ ᮭ10 11 . ,

⨆⦺ᱢᮝಽ ၾᮡ ᩢᩎᮥ ⩶ᖒ⧁ ᙹ ᯩ݅۵ a܆ᖒᮡ ⪶ᯙ⧁ ᙹ ᯩ݅ ੱ⦽ ᵲ᫵⦽ ᱱᮡ ᯕ.

đŝෝ ᨜ʑ ᭥⦽ ᩑᔑᮡ ᔢݚ⯩ Ṉᮡ ᜽eᨱ ᙹ⧪ࡹအಽ ᮭᦦ ᇥ᧝᮹ ᮲ᬊᨱ ᯩᨕ ᝅ᜽e,

ᨱ aʾí ᬡḢᯕ۵ ᩢᩎᮥ อॅʑᨱ Ⓧí ᇡ᳒⧉ᯕ ᨧ݅۵ äᯕ .݅

əฝ �� ᮭ⨆⦺ᱢ ၾʑ ᳑ݡ ᱽᨕෝ ᱢᬊ⦽ Ḳᵲࡽ ᩢᩎ� � 	�
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əฝ ᮭ⨆⦺ᱢ ၾʑ ᳑ݡ ᱽᨕෝ ᱢᬊ⦽ Ḳᵲࡽ ᩢᩎ��� � 	�
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ᮭᦦᮥ ᭥⦽ ᮲ᬊ ᗭ⥥✙ᭉᨕ Ǎ⩥:

ᅙ ᩑǍ᮹ ษḡส ݉ĥ۵ ᯕᔢᨱᕽ ᔕ⠕ᅙ ᗭญ᮹ Ŗe ᱽᨕ ʑჶᮥ ᝅ᜽eᮝಽ እƱᱢ

ᗱᛞí Ǎ⩥ ၰ ᱽᨕ⧁ ᙹ ᯩ۵ ⪹Ğᮥ Ǎ⇶⦹۵ äᮝಽ ə ℌ ݉ĥಽ ʑၹ᮹, Max/MSP

ᗭ⥥✙ᭉᨕෝ ᱽ᯲⦹Ł ᯩ݅ ᯕ్⦽ ᯲ᨦᮡ ə࠺ᦩ ᝅ⨹ᝅ ᙹᵡᨱᕽอ ᩑǍࡹᨕ ᪉ ႑Ğ.

ᯕುᮥ ᝅᱽ ᮭᦦ ၰ ມ❑ၙॵᨕ ᩩᚁ ᇥ᧝ᨱᕽ᮹ ⎹▱⊁ ᱡ᯲ ༊ᱢᮝಽ ᯕᬊ⦹۵ ᯝᨱ ⓑ

ࠥᬡᯕ ࢁ äᮝಽ ʑࡽݡ .݅

᪅ቭ᱾✙Max/MSP

ʑᅙ Ǎᖒ��

əฝ ۵ ᗭญ᮹ Ŗe ᱽᨕ ʑჶ Ǎ⩥᮹ ⧖ᝍ ᇡᇥᨱ ۵ࡹݚ⧔ ᪅ቭ᱾✙᮹ ༉᜖12 region

ᯕ݅ ᯕ ᪅ቭ᱾✙۵ ᔍᬊᯱa ᖅᱶᮥ ᬱ⦹۵ ℎ≉ ᩢᩎ᮹ ᵲᝍ ᭥⊹ ᳭⢽ෝ ᯦ಆᮝ. (x, y )

ಽ ၼᦥ əᨱ ঑௝ b ᮭᬱᨱ ᱢᬊ⧁ ᮭప ၰ ᭥ᔢ᮹ sᮥ ĥᔑ⦹ᩍ ⇽ಆ⦽݅ ᮭᬱ᮹ ᙹ, .

۵ ᪅ቭ᱾✙᮹ ᯙᙹ ಽ ḡᱶ⦹ᩍ ᄡĞ⧁ ᙹ ᯩ݅ əฝ ۵ ᝅ⨹ᨱ ᔍᬊࡽ äŝ(argument) ( 12

zᮡ ₥ձ ᜽ᜅ▽᮹ ༉᜖ᯕ݅ ⇽ಆ݉᮹ ᙹ۵ ₥ձ ᙹ᮹ ႑ಽࢱ ᯕ۵ b ₥ձษ݅ ᱢᬊ16 ). ,

۵ࡹ ⦥░ෝ ᱶ᮹⦹ʑ ᭥⦽ ᅖᗭ ĥᙹෝ ᭥⦽ ᝅᙹ ၰ ⨩ᙹ ᱶᅕa ⦥᫵⦹ʑ ভྙᯕ .݅

əฝ �� ᬊ ᫙ᇡ ᪅ቭ᱾✙� .BY�.41 SFHJPO�NYP

ᝅᱽ ᮲ᬊ ᔍಡ��

ᝅᱽ ᔍᬊᨱ ᯩᨕ ᝅᙹᇡ᪡ ⨩ᙹᇡಽ ⢽᜽۵ࡹ ḢƱ ᳭⢽ sᮥ(cartesian coordinates)

Ⓧʑ᪡ ᭥ᔢᮝಽ ⢽⩥۵ࡹ ɚ ᳭⢽ĥ ಽ ᄡ⪹⦹ᩍ b ᮭᬱᨱ ॅᨕa۵(polar coordinates)

ᝁ⪙᮹ Ⓧʑ ᪡ ᭥ᔢ ෝ ᳑ᱩ⦹ᩍ᧝ ⧁ Ğᬑ ᮹ ʑᅙ ᪅ቭ᱾(magnitude) (phase) Max/MSP

✙ॅᮥ ⪽ᬊ⦹ᩍ ə ʑᮥ܆ Ǎ⩥⧁ ᙹ ᯩ݅ əฝ ᨱ ᯕ᪡ zᮡ ᯲ᨦᮥ ᙹ⧪⧁ ᙹ ᯩ۵. 13
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e⠙⦽ ➉⊹a ᩩ᜽ࡹᨕ ߑ۵ᯩ ݚ⧔ ₥ձᮥ ᭥⦽ ⦥░ ᱶᅕෝ ᝅᙹ᪡ ⨩ᙹಽ ၼᮡ ⬥,

᪅ቭ᱾✙ෝ ᯕᬊ⦹ᩍ ᯕෝ Ⓧʑ᪡ ᭥ᔢᮝಽ ᄡ⪹⦹Ł ᮹ ᱶ⩥❭ෝ ၽ“cartopol” , 3430Hz

ᔾ⦹۵ ᪅ቭ᱾✙᮹ ᮭపŝ ᭥ᔢᮥ ᱽᨕ⦽݅“cycle~” .

əฝ �� ᪅ቭ᱾✙ෝ ᔍᬊ⦹۵ ᩩᱽ� SFHJPO

᪅ቭ᱾✙ᨱ ᯦ಆ۵ࡹ ᳭⢽ෝ อॅʑ ᭥⧕ᕽ ᔍᬊࢁ ᙹ ᯩ۵ ᪖ᖹᮡ ๅᬑ ݅᧲⧁region

äᯕ݅ ⩥ᰍ ᩢᩎ ʑᵡᱱ᮹ sᮥ ⍕⥉░ ⪵໕ᔢᨱᕽ ၼᦥॅᯕ۵. GUI(graphic user

ෝ }ၽ⦹۵ ŝᱶᨱ ᯩᮝ໑ ᰆ௹ ݅᧲⦽ ᖝᕽ ၰ ⎹✙೅్ ॒ᨱ ʑၹ⦽interface) ,

᪡᮹ ᝅ᜽e ᩑᮥ࠺ ☖⦹ᩍ ᔍᬊᯱ᮹ ᯲࠺ ॒ᮥ ℎ≉ ᩢᩎPUI(physical user interface)

ᱽᨕᨱ Ḣᱲ ᮲ᬊ⧁ ᙹ ᯩᮥ äᯕ .݅
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đು

ᅙ ᩑǍᨱᕽ۵ ə࠺ᦩ ᜅ⦝⍅ಽ ᱽŖ⦹۵ }ᯙ ᮭ⨆ᯕ௝۵ ⊂໕ᨱᕽ ⎹▱⊁ qᔢ ႊ᜾ᨱ

᮲ᬊࡹᨕ ޹᪵ ݅ᙹ᮹ ᮭᬱᮥ ᔍᬊ⦽ ᮭ⨆⦺ᱢ ၾʑ᳑ݡ ᱽᨕ ᯕುᮥ ᮭᦦ ၰ ມ❑ၙॵ‘ / ’

ᨕ ᇥ᧝ᨱ ⪽ᬊ⦹ʑ ᭥⦽ ༊ᱢᮝಽ ✚ᱶ ᩢᩎᨱ ᗭญෝ Ḳᵲ⦹Ł ੱ⦽ ə ᩢᩎᮥ ᯱᮁ೎í,

ᬡḢᯕ۵ ྙᱽෝ ┱Ǎ⦹Ł ᯩ݅ ᩑǍ᮹ ၵ┶ᯕ ۵ࡹ ᙹ⦺ ၰ ྜྷญ⦺ᱢ ᯕುᮡ ᯕၙ ᱶพᯕ.

ᨕࡹ ᯩ۵ ᔢ┽ᯕ໑ ᝅᱽ Ǎ⩥ᮥ ᭥⦹ᩍ ☖ᱽࡽ ⪹Ğᨱᕽ᮹ ᱥݍ⧉ᙹ ⊂ᱶ đŝෝ ၵ┶ᮝ,

ಽ ⦽ ⍕⥉░ ༉᮹ ᝅ⨹ ၰ ᯕෝ ᝅᱽ ᮲ᬊ⦹ʑ ᭥⦽ ᗭ⥥✙ᭉᨕ ᱽ᯲ ॒ᮥ ḥ⧪⦹ᩡŁ ᯝ

ᱶ⦽ ᖒŝෝ ÑࢱŁ ᯩ .݅

⩥ᰍʭḡ᮹ ᩑǍ ၰ ᝅ⨹ đŝෝ ၵ┶ᮝಽ ᅕ໕ ᗭญ᮹ Ŗe ᱽᨕ ᯕುᮥ ᝅᱽ ᱢᬊ⦹۵,

ŝᱶᨱ ᯩᨕ aᰆ ᨕಅᬕ ᇡᇥᮡ ᱥݍ ⧉ᙹ ⊂ᱶᯝ äᯕ݅ ᱶၡ⦽ ⊂ᱶ ᰆእ ⊂ᱶ ႊჶᨱ. ,

⦽ݡ ḡ᜾ ॒ᯕ ᨧᯕ۵ ᱶ⪶⦽ ᱥݍ ⧉ᙹෝ ⊂ᱶ⦹۵ äᮡ ๅᬑ ᨕಖŁࠥ ᜽eᯕ ᪅௹ ᗭ᫵

۵ࡹ ᯲ᨦᯕ໑ ⨆⬥ ᯕ ᇡᇥᨱ ⦽ݡ ᯕುᱢᯙ ᩑǍ ᐱ ᦥܩ௝ ᝅḩᱢᯙ Ğ⨹ᮥ ၵ┶ᮝಽ,

⦽ ᝅ⨹ ၰ ⊂ᱶ ʑჶᯕ aᰆ ᵲᱱᱢᮝಽ ᅕvࡹᨕ᧝ ⧁ äᯕ .݅

ᯕ్⦽ ᨕಅᬡᨱࠥ ᇩǍ⦹Ł ᅙ ᩑǍ᮹ ᮹᮹۵ ḡ⨆ᖒ ᜅ⦝⍅᪡ zᮡ ✚ᙹ ᮭᬱᯕ ᦥܭ,

ᯝၹ ᮭᬱᮥ ᔍᬊ⦹ᩍ ᗭญෝ Ḳᵲ⦽݅۵ ᨱߑ ᯩᮝ໑ ᯕ۵ ⩥ᰍ ᵲᱢᮝಽݡ ᅕɪࡹᨕ ᯩ,

۵ ݅₥ձ ᮭ⨆ ᜽ᜅ▽ᮥ ʑၹᮝಽ ⦽ ℎ≉ Ŗeᮥ ᱽᨕ ᜽ᜅ▽ᯕ Ǎ⩥ࢁ a܆ᖒᯕ ᯩᮭᮥ

᮹ၙ⦽݅ ੱ⦽ ᅙ ᩑǍᨱᕽ ᱽ᯲⦹Łᯱ ⦹۵ ᗭ⥥✙ᭉᨕ ⪹Ğᮡ ᮭᦦ ၰ ມ❑ၙॵᨕ ⎹▱. ,

⊁ᱽ᯲ ᇥ᧝ᨱ ᯕ ᯕುᮥ ᱢᬊ⦹۵ ᯲ᨦᨱ ⓑ ࠥᬡᮥ ᵝ۵ ʑⅩ ᩑǍa ࢁ äᯕ .݅

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)

sol
사각형



ᗭญ᮹ Ŗe ᱽᨕ ႊჶು᮹ ᝅᱽᱢᯙ ᮲ᬊ ��

㗀ᙨⓀ㽔

Durand R. Begault, “3-D sound for virtual reality and multimedia”, 1994.
William G. Gardner and Keith D.Martin, “HRTF measuremts of a KEMAR”,

Journal of the Acoustical Society of America, Vol. 97, No. 6, June
1995.

Michael A. Gerzon, “Practical Periphony: The reproduction of full-sphere sound”,
presented at the 65th Convention of Audio Engineering Society, London,
February 25 through 28, 1980.

Ville Pulkki, “Spatial sound generation and perception by amplitude panning
techniques”, Doctoral Thesis, Laboratory of Acoustics and Audio Signal
Processing, Helsinki Univ. of Technology, 2001.

A. J. Berkhout, D. de Vries, and P. Vogel, “Acoustic control by wave field
synthesis”, Journal of the Acoustical Society of America, Vol. 93, No.
5, pp 2764~2778, May 1993.

Cycling '74, http://cycling74.com.
Miller Puckette, “Pure Data”, Proceedings of the International Computer Music

Conference, San Francisco, 1996.
J-W. Choi and Y-H. Kim, “Generation of an acoustically bright zone with an

illuminated region using multiple sources”, Journal of the Acoustical
Society of America, 444(11), 1695-1700, 2002.

J-W Choi and Y-H Kim, “Manipulation of sound intensity within a selected
region using multiple sources”, Journal of the Acoustical Society of
America, Vol. 116, No. 2, August 2004.

Matthew Jones and Stephen Elliott, “An Active Headrest for personal audio”, J.
Acoust. Soc. Am., vol. 119, issue 5, p. 2702 , May 2006.

Matthew Jones and Stephen Elliot, “Personal Audio with multiple dark zones”,
19th International Congress on Acoustics, Madrid, 2-7 September 2007.

F. Joseph Pompei, “The Use of Airborne Ultrasonics for Generating Audible
Sound Beams”, J. Audio Eng. Soc., Vol. 47, No. 9, pp. 726-731,
September 1999.



�� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

?DevwudfwA

A Practical Implementation of Sound Focused Zone Control Thoery

,JN
 :POH�)P

This paper introduces the technology to localize the audible range based on the
zone control theory of audio signals, which utilizes the constructive/destructive
interference of sound waves to create acoustically bright zones using multiple
ordinary speakers as sound sources. We review the background theory, analyze the
experiment results, and discuss its implementation and practical use. Finally, we
present a Max/MSP object which offers the signal processing engine for zone
control.

Key words: sound zone control, spatial sound, transfer function, Max/MSP
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ᯕᬊ⦽ ᗭญ⧊ᖒ ᩑǍ

ᯕ ᔍ ᬑ�
�
ၶ ┽ ⪮���


〜 ⼅? A

ᅙ ᮡྙם ᜽eᨱ ঑௝ ᄡ⦹۵ ❭⩶ᮥ ᇥᕾ⦹Ł ᰍ⧊ᖒ⦹۵ ᗭญ⧊ᖒᨱ š⦽ ᩑǍᯕ .݅

ᯥ⟥ᜅ᪡᮹ ⬉ŝᱢᯙ ᮥ ᙹ⧪⦹ʑ ᭥⦽convolution STFT(Short Time Fourier

ಽ ᇡ░ ᯕ Ǎ⧕ḡŁTransform) spectral envelope , IFFT(Inverse Fast Fourier

᪡Transform) OLA(Overlap and Ad ႊჶᨱ ᮹⧕ ᔩಽᬕ ❭⩶ᯕ ᔾᖒ݅ࡽd) .

ᅙ ᨱᕽ۵ྙם ᮥ ☖⦽ ᗭญ⧊ᖒŝ šಉࡽ ݉ĥᄥ ŝᱶᮥ ᖙᇡᱢᯙ ᖅ໦ŝconvolution

⧉̹ ݅൉Ł ᯩ݅ ༉ु ŝᱶᮡ Ŗ⦺ᬊ ⥥ಽəఉᯙ ᨱ ᮹⧕ Ǎ⩥ࡹᨩ݅. MATLAB .

áᔪᨕ ᗭญ⧊ᖒ ᗭญᇥᕾ: spectral envelope, convolution, , , FFT

ᯕᔍᬑ ⦽ǎᩩᚁ᳦⧊⦺Ʊ᪡ ⥭ಽญ݅ ᵝพݡ⦺ᮥ ᳙ᨦ⦹Ł ⩥ᰍ ⦽ǎᩩᚁ᳦⧊⦺Ʊ ၙ௹Ʊᮂᵡእ* ,
݉ ᩑǍᬱᮝಽ ᯩ .݅ playworship@gmail.com
ၶ┽⪮ ݅✙ນᜅ ŝ⦺ݡ ⥥ฑᜅ▕ ᮥ⦺ݡ ᳙ᨦ⦹Ł ⩥ᰍ ⚕௹ᯙ ᨱᕽ⦺ݡ ᮭᦦ⦺ᇡ Ʊᙹಽ ᯩ݅** , .
park@tulane.edu
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ŝ⦺ ʑᚁᯕ ၽᱥ⦹Ł əᨱ ঑ෙ šಉ ⦹ऽᭉᨕ᪡ ᗭ⥥✙ᭉᨕa ၽᱥ⧉ᨱ ঑௝ ᗭญ ⧊

ᖒŝ šಉࡽ ฯᮡ ᩑǍॅᯕ ḥ⧪ࡹŁ ᯩ݅ ✚⯩ ⍕⥉░᮹ ĥᔑᗮࠥa ɪᗮ⦹í ၽᱥ⦹໑.

ᯕ░ෝߑ ᯕᱥᅕ݅ ⭉ᦍ ዁෕Ł ⬉ᮉᱢᮝಽ ⃹ญ⧁ ᙹ ᯩí ໕ᕽࡹ ᗭญ᮹ ᯕ░ෝߑ ᅕ݅,

ᗱᛞí ᇥᕾ⦹Ł ⃹ญ⦹۵ äᯕ a܆⦹í ᨩ݅ࡹ ੱ⦽ ᗭญෝ ᇥᕾ⦹Ł ᬱ⦹۵ .ᯕ░ෝߑ

᨜ᨕԕʑ ᭥⧕ ✚ᱶ ⥥ಽəఉᯕӹ ᜽ᜅ▽ᮥ ☖⧕ᕽอ a޹⧩܆ ᯲ᨦ ᩎ᜽ ᱱᱱ ᅕ⠙⪵ࡽ

⪹Ğᨱᕽ Ǎ⩥ࡹŁ ᯩ .݅

ᯕ ᩑǍ۵ ᜽eᨱ ঑௝ ᄡ⦹۵ ᔍᬕऽ ❭ᯝᮥ ᪡ ᱡᩎ⦥░ ෝ ᔍᬊFFT (Low-Pass Filter)

⦹ᩍ ᇥᕾ⦹Ł ᵝ❭ᙹ᮹ ᮥ ⇵⇽⦹ᩍ ᯕ ᯕ░ෝߑ ᯥ⟥ᜅᨱ ᱢᬊ⦹ᩍ ᰍspectral envelope ,

⧊ᖒ⦹۵ ᗭญ⧊ᖒ ŝᱶᮥ ᅕᩍᵡ݅ ᭥᮹ ༉ु ᩑᔑŝᱶᮡ Ŗ⦺ᬊ ⥥ಽəఉᯙ. MATLAB

ᨱ ᮹⧕ Ǎ⩥ࡹᨩ .݅

šಉ ᩑǍ

⇵⇽Spectral envelope

�� -1$	-JOFBS 1SFEJDUJPO $PEJOH


۵ ᵝಽ ᜅ⦝⊹šಉ ᝁ⪙᮹ ᮥ Ǎ⦹۵ ᇥᕾ ࠥǍಽLPC spectral envelope all-pole(IIR)

⦥░ ༉ᮥߙ ɝeᮝಽ ⦽݅ b ᝁ⪙᮹ ᔹ⥭ᮥ ᮝಽ ĥᙹෝ. s(n) , LPC ſƇಽ ӹ┡ԝ ভ ᩩᔢ,

s ÿƑÞƌßᮡ ݅ᮭŝ zᮡ šĥෝ w۵ .݅

ýƑÞƌß á ā
Ƈá Î

Ǝ

ſƇƑ Þƌà Ƈß

ſƇ = LPC-coefficients

᭥᮹ ᜾ᨱᕽ ᩩᔢ ᨱ్s ᮡ(LPC-residual) ƃÞƌß á ýƑÞƌßà ƑÞƌßᮝಽ ᱶ᮹⧁ ᙹ ᯩᮝ໑ ݅
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ᮭᮡ ᜽ᜅ▽᮹ ትಾࠥෝ ӹ┡ԙ݅LPC .

əฝ ᜽ᜅ▽᮹ ትಾࠥ�� -1$

อᯝ ᩩᔢ ᨱ్sᮥ ᨧ݅Ł aᱶ⦽݅໕ ᄡ⪹ᨱ ᮹⧕ ᇥᕾ ⦥░ ᪡ ə᮹, z- (analysis filter)

ᩎᯙ ⧊ᖒ ⦥░ ᮹ ᱥݍ⧉ᙹ(synthesis filter) �ÞƘß۵ ݅ᮭŝ zᮡ šĥෝ w۵ .݅

analysis filter, �ÞƘßá Îà ā
Ƈá Î

Ǝ

ſƇƘ
à Ƈ

synthesis filter, ć�ÞƘß
Î
áć
Îàā

Ƈá Î

Ǝ

ſƇƘ
à Ƈ

Î

⦹ḡอ ᮁ⦽}᮹ ❭ᖽᮥ w۵ ᝁ⪙᮹ ᇥᕾᨱᕽ ෝ ☖⧕ ෝ Ǎ⦹۵LPC spectral envelope

ႊჶᮡ ໨໨ Ğᬑ ྙᱽᱱᮥ ᧝ʑ⦹۵ߑ ✚⯩ ᮡ׳ ₉ᙹᯝ ভӹ Łᮭᨱᕽ ࢱ ❭ᖽ᮹ eĊᯕ,

մᮥ ভ ᯕ ᯵ඹᗭᮭ ౩ᄉ ʭḡ ਉᨕḡ۵ ⩥ᔢᮥ ᅕᯙ݅, envelope (residual noise level) .

�� $FQTUSVN

ᯕ௝۵ ݉ᨕಽᇡ░ อॅᨕḥ ݉ᨕ ۵ ⧉ᙹಽ ᄡ⪹ᮥ ⧩ᮥ ভ“spectrum“ Cepstrum log ,

ࢱ }᮹ Œᮥ ⧊ᮝಽ ၵС ᙹ ᯩ۵ ᖒḩᮥ ᯕᬊ⦹ᩍ อॅᨕ ḥ äᮝಽ ʑ᳕᮹ s, Spectrum

ᨱ ෝ Ł⦹޵ ᩎႊ⨆᮹ ⣙ญᨱ ᄡ⪹ᮥ ☖⧕ ᨜ᨕḥ݅ ᝁ⪙ ᨱ ⦽ݡ Ŗ᜾ᮡ ݅ᮭŝlog . s(n)

z .݅
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ƑÞƌßá ƆÞƌßÝƖÞƌß

ƆÞƌß: impulse response of filter, ƖÞƌß: excitation

᭥᮹ ᜾ᮡ ݅ᮭŝ zᯕ ᄡ⪹ࡽ .݅

Ɓ á � à ÎÞ¿Âºç¬ çß á �à ÎÞ¿Âºç¡ çßâ �à ÎÞ¿Âºç± çß

ᩍʑᕽ Ɓෝ ௝Ł ⦹໑“quefrency" , {ƁƉ, Ɖ á ×ìÎìííí ᮡ ĥᙹᯕ݅} cepstral . spectral

ෝ ӹ┡ԕ۵envelope ¡Ƈ۵ ݅ᮭŝ zᯕ ⢽⩥ࢁ ᙹ ᯩ .݅

¡Ƈ á ¸ËÃÞā
Ɖá ×

Ǝ

ƁƉ¶ÂÆ ÞƉŎƇßß, ŎƇá ÏņćƄƑ
ƄƇ

ᯕ ႊჶ ੱ⦽ ྙᱽᱱᮥ w۵ߑ ᝁ⪙ಽ ⧕ᕾ۵ࡹ Ⓧʑ ᜅ⟺✙ౝᨱ ᱡᩎ ⦥░ยᮥ ᙹ⧪⦹

۵ ✚ᖒᮝಽ ᯙ⧕ łᖁ᮹ ᬡḢᯥ᮹ ⠪Ɂsᮥ ӹ┡ԙ݅ đŝᱢᮝಽ ᮡ ⦝. spectral envelope

Ⓧsᅕ݅ ԏᮡ sᮥ ӹ┡ԙ݅ ੱ⦽ ᭥᮹ Ğᬑ⃹ౝ ❭ᖽ᮹ eĊᯕ մᮥ ভ ࢱ ❭ᖽ ᔍᯕᨱ. ,

ᕽ ᯕ ᯵ඹᗭᮭ ౩ᄉ ʭḡ ਉᨕḡ۵ ⩥ᔢᮥ ᅕᯙ݅envelope (residual noise level) .

ᅙ ᩑǍ

ᩑǍŝᱶ

ᗭญ⧊ᖒᮥ ᭥⦽ ᱥၹᱢᯙ ŝᱶᮥ ᔕ⠕ᅕ໕ ݅ᮭŝ z .݅
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əฝ ᗭญ⧊ᖒ ŝᱶ᮹ ᱥℕ }᫵ࠥ��
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༊⢽ᮭ ᮡ ᜽e ᩢᩎ ᔢᨱᕽ ᱶ⧕ḥ ᭩ࠥᬑ ᔍᯕᷩ᮹ Ⓧʑಽ(target sound) (time-domain)

ᇥญ ݅ࡽ ᯕ౨í ӹ٥ᨕḥ ᔹ⥭ॅᮡ ŝ ᮹ ŝᱶᨱ ᮹⧕ ᅕᱶࡽ. windowing zero-padding

⬥ᨱ ෝ ☖⧕ ᵝ❭ᙹ ᩢᩎ ᮝಽ ᪏ĉḡí ݅ࡽ ᯥ⠝ᜅᨱ ᕽࠥFFT⧔ݡ (frequency-domain) .

ੲzᮡ ŝᱶᮥ Ñ⊹í ࡽ .݅

ᯕ౨í ᨜ᨕḥ ༊⢽ᮭ᮹ łᖁᮥ ☖⧕ ᱡᩎ⦥░ ෝ ᯕᬊ⦽FFT (Low-Pass FIlter)

łᖁᮥ Ǎ⦽݅ ᩍʑᕽ۵ ᔢᨱᕽ ⧉ᙹ᪡ ⧉ᙹෝspectral envelope . MATLAB butter filter

ᔍᬊ⦹ᩡ .݅

ᮥ ☖⦽ ᯕ░ෝߑ ᯥ⟥ᜅෝ ⧕ᕽ ᨜ᨕḥ ᯕ░᪡ߑ Œ⦽݅ ə đSpectral envelope FFT .

ŝಽ ᨜ᨕḥ ᯕ░۵ߑ ෝ ☖⧕ ᜽e ᩢᩎ ᔢᮝಽ ࠭ᦥ᪅í ݅ࡽ b ᔹ⥭ษ݅ ᯝ⦽IFFT࠺ .

⥥ಽᖙᜅෝ aḡ໑ ᯕॅᮡ ᱢᱩ⦽ ŝᱶŝ ⧉̹ ᪅ქఊ ໑ࡹ ḥ݅⧔޵ đŝᱢ, windowing .

ᮝಽ ༊⢽ᮭ᮹ ᇥᕾŝ ᰍ⧊ᖒᨱ ᮹⦽ đŝᮭ ᯕ ┥ᔾ⦹í ,݅ࡽ (output sound) .

x[n]

ᯕჩ ᩑǍᨱ ᔍᬊ۵ࡹ ༊⢽ᮭᮝಽ ᮁญಽ ࡽ ᪡ᯙ᯵ᮥ ⅅᮥ ভ ၽᔾ⦹۵ ᗭญෝ ⧔ᮭך

ᕽ ᔍᬊ⧩۵ߑ ݅ᮭᮡ ░ᯕߑ ᱶᅕෝ ᱶญ⦽ äᯕ݅, .

Name glasswine.wav

Format mono wave

Length 0.74"(32764 sample)

Bit 16bit

Sampling Frequency 44.1kHz

⢽ ༊⢽ᮭ ᱶᅕ�� 	UBSHFU TPVOE
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݅ᮭᮡ ᮹ ᜅ⟺✙ಽəఉᮥ ᅕᩍᵡ݅Target Sound .

əฝ ༊⢽ᮭ ᮹ ᜅ⟺✙ಽəఉ�� 	UBSHFU TPVOE


windowing & zero-padding

bb᮹ ӹ٥ᨕḥ ⥥౩ᯥॅᮡ ᭩ࠥᬑ ⧉ᙹᨱ ᮹⦽ ᮹ ŝᱶᮥ w۵݅ ᯕჩ ᩑwindowing .

Ǎᨱᕽ۵ a ᔍᬊࡹᨩ݅ ݅ᮭᮡ ᮹ ⧉ᙹ᪡ ə௹⥥ෝ ӹhanning window . hanning window

┡ԙ .݅

ƕÞƌßá ×íÒÞÎà ¶ÂÆ ÞÏņć§
ƌ
ßßì × = ƌ= §

window size: ¥á §âÎ
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ੱ⦽ ᇥᕾࡽ ᯕ░᪡ߑ ᯥ⟥ᜅ᪡᮹ Œᨱᕽ ᔾʙ ᙹ ᯩ۵ ᮥ ⦝⦹ʑ ᭥⦽time-aliasing

᮹ ŝᱶᯕ ⦥᫵⦹݅ Ⓧʑᨱᕽ ᭩ࠥᬑ Ⓧʑෝ ዡ ӹນḡ ᇡᇥᮡzero-padding . FFT zero,

ᷪ ᮝಽ ₥ᬭḥ݅ ݅ᮭᮡ ᯕ ᱢᬊࡽ ᔹ⥭ ᯕ░ෝߑ ᅕᩍᵡ݅0 . zero-padding .

əฝ ᯕ ᱢᬊࡽ ᔹ⥭ߑᯕ░�� [FSP�QBEEJOH
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݅ᮭᮡ ᭥᮹ ŝᱶॅᮥ Łݕ ᯩ۵ ⎵ऽᯕ݅MATLAB .

ᱡᩎ⦥░ෝ ☖⦽ ⇵⇽LPF( ) Spectral Envelope

ᨱ ᮹⧕ ᇥᕾࡽ ᯕ░ෝߑ ᯕᬊ⧕ ⦥░᮹ ᵝ❭ᙹ ᜅ⟺✙ౝ łᖁᮥ Ǎ⦽݅ ⦥░᮹ ĥFFT .

ᙹෝ Ǎ⦹ʑ ᭥⧕ ⦥░a ᔍᬊࡹᨩ݅ ᨱᕽ۵ ⧉ᙹෝ ᔍbutterworth IIR . MATLAB butter

ᬊ⦹໑ ݅ᮭŝ zᯕ ⢽⩥ࡽ .݅

[b a] = butter(n, Wn,'ftype')

n: order, Wn: normalized cut-off frequency, ftype: filter type

¡ÞƘß áć�ÞƘß
�ÞƘß

áć
ÎâſÞÏßƘà Î â ííí â ſÞƌâ ÎßƘà ƌ
ƀÞÎßâ ƀÞÏßƘà Î â ííí â ƀÞƌâ ÎßƘà ƌ

[x, fs, nbits] = wavread('sounds/glasswine.wav');

xs = x(startPtr:endPtr); % snippet of x

win = hanning(winLength); % window function

xswin = win'.* xs; % window it

xsp = [xswin zeros(1, nfft-winLength)]; % zero-pad

xs to FFT size

temp = fft(xsp);

xsff(frameNum,:) = temp(1:end);

xsPhase(frameNum,:) = angle(xsff(frameNum,:));

xsMag(frameNum,:) = abs(xsff(frameNum,:));

maxGainX(frameNum,:)= max(xsMag(frameNum,:));
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ᩍʑᕽ ᮡ ࡽ௝ᯕᷩัי ₉݉ ᵝ❭ᙹෝ ӹ┡ԕ໑ ᯕ sᨱ ঑௝ łᖁ᮹ ⩶Wn (cut-off) ,

┽۵ ₉ᯕෝ wí ݅ࡽ ݅ᮭ᮹ ࢱ ə௹⥥۵ ჩṙ ⥥౩ᯥᨱᕽ᮹ ᇥᕾᨱ ঑ෙ ᵝ❭ᙹ. 5 FFT

ᇥ⡍ łᖁᝅᖁᮥ ᅕᩍᵡ݅ s᮹ ₉ᯕᨱ ঑ෙ ⦥░᮹ ᱱᖁෝ ᅕᩍ( ) . Wn spectral envelope( )

ᵡ .݅

əฝ ᯝ ভ ᫝἞ ᮹ ⦥░ ᵝ❭ᙹ łᖁŝ ᯝ ভ ᪅ෙ἞ ᮹ ⦥░ ᵝ❭ᙹ łᖁ ᯕ ⓕᙹಾ�� 8O � ��� 	 
 8O � ��� 	 
 
 8O

ᅕ݅ ᱶ⪶⦽ łᖁᮥ ᨜۵ äᮥ ᦭ ᙹ ᯩ݅�

ₙŁಽ ⇶ᮥ đᱶ⦹۵ ۵ ᵝ❭ᙹ᪡ ݅ᮭŝ zᮡ šĥෝ w۵݅x bin # .

ƄƑ : Sampling Frequency, § : FFT size

[b a] = butter(1, Wn,'low');

xsfilter(frameNum,:) = filter(b,a, xsMag(frameNum,:));

�ƐƃƏƓƃƌƁƗÞƀƇƌßá ƀƇƌ Zć§
ƄƑ
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Convolution

ᯕ౨í ᨜ᨕḥ ⦥░᮹ ᮡ ᯥ⟥ᜅ᪡᮹ Œᨱ ᮹⦽ ᰍ⧊ᖒ᮹ ŝᱶᮥ w۵spectral envelope

݅ ݅ᮭ ⎵ऽ۵ ⦥░ಽ Ǎ⩥ࡽ ŝ ᯥ⟥ᜅ ᯕ░᪡᮹ߑ Œᮥ ᅕᩍᵡ݅. spectral envelope .

IFFT

᭥᮹ ᯕ░۵ߑ ෝ ☖⧕ ᜽e ᩢᩎᔢ᮹ ᯕ░ಽߑ ᯕ࠺⦹í ݅ࡽ ᯕ ŝᱶ ᩎ᜽ bbIFFT .

᮹ ⥥౩ᯥษ݅ ⧪⧕ḡ۵ߑ ᯕ░ॅᯕߑ ᕽಽ ᪅ქఊ⦹໑ Კᕽ⧔޵ ↽᳦ đŝᮭᮥ อॅí ,ࡽ

݅ ၲ᮹ ⎵ऽ۵ ᯕ ŝᱶᮥ Ǎ⩥⦽ äᯕ݅. .

zsMag(frameNum,:) = xsfilter(frameNum,:) .* ysff;

zs(frameNum,:) = zsMag(frameNum,:) .* (cos(xsPhase(frameNum,:)

) + sin(xsPhase(frameNum,:))*i);

for frameNum=1:numOfFrames-1

% ifft

temp = real(ifft(zs(frameNum,:)));

temp = temp(1:end/2).*win';

xNew(startPtr:endPtr) = xNew(startPtr:endPtr) + temp;

% update pointers

startPtr = startPtr + winLength - overlapN;

endPtr = endPtr + winLength - overlapN;

end
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đŝ

ᯕ౨í ༉ु ŝᱶᮥ Ñℱ Ǎ⩥ࡽ đŝᮭᮥ ༊ᱢᮭŝ እƱ⧕ᅕ໕ ݅ᮭŝ z .݅

əฝ ༊ᱢᮭ ᭥ ŝ ↽᳦ᱢᮝಽ Ǎ⩥ࡽ đŝᮭ ᦥ௹ ᮹ ᇥᕾ እƱ�� 	UBSHFU TPVOE
	 
 	PVUQVU TPVOE
	 
 �%
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Morphing

ᯕ᪡ zᮡ ᇥᕾʑၹ᮹ ᗭญ⧊ᖒᮡ ݅᧲⦹í ᮲ᬊࡹᨕ ḩ ᙹ ᯩ݅ ə ᵲ ᮁᬊ⦹í ᔍᬊࡹ.

ᨕ ᱢᬊ⧁ ᙹ ᯩ۵ ႊჶᮝಽ ᮥ ॅ ᙹ ᯩ݅ bb᮹ ᮹ ᩑᔑᨱ ᮹⧕ ݅morphing . envelope

᧲⦽ ⩶┽᮹ ᱽᨕa a܆⦽ ߑ ə ᵲ aᰆ ݉ᙽ⦽ ⩶┽ᯙ ࢱ }᮹ ❭⩶ᮝಽᇡ░, spectral

ᮥ Ǎ⦽ ⬥ ᨱ ᮹⧕ ᖁ⩶ᱢᮝಽ ᱽᨕ۵ࡹ ᮥ Ǎ⧕ᅕ໕envelope morphing factor envelope

Ɣ�ÞƄßá ÞÎà ƋßƔÎ ÞƄßâƋƔÏ ÞƄß

Ƅ = frequency, Ɣ�=interpolated envelope, ƔÎ ,ƔÏ=given envelope, Ƌ=interpolation

factor

ᯕ౨í Ǎ⧕ḥ ᮡ ӹນḡ ⦽ᯝ࠺ ŝᱶᮥ ☖⧕ Ǎ⩥ࡹ໑ ᯕ్⦽ ႊ᜾᮹envelope ,

ʑჶᮡ ޵ ӹᦥa ᖙ } ᯕᔢ᮹ ❭⩶ᨱᕽࠥ እƱᱢ ᗱᛞí ᱢᬊࡹᨕḩ ᙹ ᯩ݅morphing ,

۵ ᰆᱱᮥ w۵ .݅

đು

ᅙ ᨱᕽ۵ྙם ❭⩶ ᇥᕾᮥ ☖⧕ ᮥ Ǎ⦹Ł ᯥ⟥ᜅᨱ ᱢᬊ⦹ᩍ Ǎ⩥ࡹspectral envelope ,

۵ ᗭญ⧊ᖒ ŝᱶᮥ ᔕ⠕ᅕᦹ݅ ə đŝ Ǎ⩥ࡽ đŝᮭᮡ ᅙ௹᮹ ༊ᱢᮭᮥ ɝᱲ⦹í ᰍ⩥. ,

⦹ᩡ݅ ᯕ░ෝߑ ⦹ᩍ ෝ Ǎ⦹۵ ᯝಉ᮹ ŝᱶॅᮡ. FFT spectral envelope MIR(Music

ᇥ᧝ӹ ᮭᖒᯙ᜾ zᮡ ᇥ᧝ᨱᕽ ᅕ݅ ⪽ၽ⯩ ᩑǍࡹŁ ᯩᮝ໑ ੱInformation Retrieval) ,

⦽ ᯕ᪡ šಉࡽ ᗭญ⧊ᖒ ᇥ᧝ᨱᕽࠥ ᩑǍa ᯕ൉ᨕḡŁ ᯩ݅ ᯕ్⦽ ᩑǍॅᮡ ⬭෎⦽ ᱥ.

ᯱᮭᦦ᮹ ࠥǍಽᕽ }ၽࡹŁ ၽᱥ⦹ʑ ᭥⦽ ฯᮡ a܆ᖒᮥ ᅕᩍᵝ໑ ᦿᮝಽࠥ ĥᗮ ᩑǍ⧕,

ӹa᧝ ⧁ ŝᱽᯕʑࠥ ⦹ .݅
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?DevwudfwA

A Sound-Synthesis Technique Based on Spectral Envelopes and
Convolution

4B 8PP -FF
 5BF )POH 1BSL

This paper explores sound synthesis based on analysis by synthesis on
time-varying waveforms. Spectral envelopes are extracted via the STFT(Short Time
Fourier Transform) which are used to compute the product of an impulse and the
envelopes in the frequency-domain effectively rendering convolution. The
time-domain waveform is finally obtained via the IFFT(Inverse Fast Fourier
Transform), and OLA(Overlap and Add) methods. In this paper, a step-by-step
procedure and detailed explanation of signal processing concepts pertinent to the
synthesis via convolution are introduced. The technical computing language
MATLAB was used.

Key words: spectral envelope, convolution, sound synthesis, sound analysis, FFT
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ᖝᕽa ᔍᬊࡽ ᯕࠩ᮲᮹ ᯲⣩ ᩑǍ

ԉ ᔢ ᅪ

〜 ⼅? A

ᅙ ᮡྙם ᖝᕽa ᔍᬊࡽ ᯕࠩ᮲᮹ ᯲⣩ ᩑǍᯕ .݅

ᯕࠩ᮲ᮡ ᖝᕽෝ ə᮹ ᯲⣩ᨱᕽ ᜽b ᱶᅕॅŝ ℎb ᱶᅕॅᮥ ᩑđ᜽⍽ᵝ۵ ᰆ⊹ಽ ᔍᬊ

⦹ᩡ݅ ə᮹ ᮭᦦᨱᕽ ᖝᕽa ᔍᬊࡽ ᇡᇥᮡ ᇩ⪶ᱶᱢᯙ ᖒĊᮥ ுŁ əa ᔍᬊ⦹۵ ᮭᬱ.

᮹ ᰍഭ۵ ྜྷ ᗭญ ࠭ ᇡঋ⯩۵ ᗭญ ᚉᗭญ᪡ zᮡ ᯱᩑ⊽⪵ᱢᯙ ᗭญa ᔍᬊࡹᨩᮝ໑, , ,

ᖝᕽෝ ᔍᬊ⦹۵ ᵝℕ۵ ᯲⣩ᨱ ঑௝ ᯲łᯱ ⪚ᮡ ᩑᵝᯱa ᨩࡹ .݅

ə۵ ᇴᮝಽ əญ۵ ᗭญ ᨱᕽ‘ ’(2000) ᖝᕽෝ ٥ऽ༉ᮥߙ Ⓧಽ┅⦹۵ ⪵a᮹ ᇴסฝ ⧪

᭥ෝ ᮭᦦᨱ ⦥᫵⦽ ᱶᅕಽ ၵЙᨕ ᵝ۵ ᰆ⊹ᯙ ᱥᯱ⪵❱ᮥ อॅʑ ᭥⧕ ᔍᬊ⦹ᩡŁ ₞ŝ, ‘

᦭☁ᔪᗭ⡑ŝ ᱥᯱᮭ⨆ᮥ ᭥⦽ ⦽ᗭญ ᨱᕽ’(2005) ۵ ݅᧲⦽ ᖝᕽ ᦦʑॅ౩ქ ᖝᕽ Ų ᖝ( ,

ᕽ ႕ऽ ᖝᕽ ႕ऽ ᖝᕽ ⦝ᨱ᳑ ᖝᕽ ᛩ⟝ᰆŁෝ อऽ۵ߑ ᔍᬊ⦹ᩡ݅ ᜽ญ, I, II, , ) . Alco

ᷩᨱᕽ۵ ᯲ła ę ᩑᵝᯱ᮹ ᱽᜅℱෝ ᮭᦦᨱ ⦥᫵⦽ ᱶᅕಽ ၵЙᨕ ᵝ۵ߑ ᖝᕽෝ ᔍᬊ

⦹ᩡᮝ໑ ᜽ญᷩᨱᕽ۵ ᦦʑ ᩑᵝᯱa ᜅᜅಽ ᔹ⥭ย⦽ ᗭญෝ Ḣᱲ ⍉✙೅⦹, Amusement

í ⦹ʑ ᭥⧕ ᖝᕽෝ ᔍᬊ⦹ᩡ .݅

đುᱢᮝಽ ᯕࠩ᮲᮹ ᱥᯱᮭᦦ ᯲⣩ॅᮡ ᖝᕽa ᮲ᬊࡹᨕḥ ᩍ్ aḡ ႊჶॅᯕ ݅₥೎

í ᔍᬊࡹᨩᮝ໑ ə᮹ ᦭Łญ् ᯲ჶᮥ ☖⦹ᩍ ᯙ░౪❑ቭ ௝ᯕቭ ᱥᯱᮭᦦᮝಽ ȡđࡹᨩ

.݅

áᔪᨕ ᖝᕽ ᯙ░౪❑ቭ ௝ᯕቭ ᱥᯱᮭᦦ ᦭Łญ᷹: , , ,
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ᖝᕽa ᔍᬊࡽ ᯕࠩ᮲᮹ ᯲⣩ ᩑǍ

ℎᵲॅᮡ Ŗᩑᰆᨱᕽ ᩑᵝᯱa ᩑᵝ⦹۵ ༉᜖ᮥ ᅥᮝಽᕽ ᱶᅕෝ ᨜í ݅ࡽ əญŁ əä.

ॅᮡ ᯲⣩ᮥ ᯕ⧕⦹Ñӹ ⪚ᮡ ᮭᦦᱢ ᇥ᭥ʑෝ ❭ᦦ⦹۵ߑ ᨕਅ ᜾ᮝಽु ᩢ⨆ᮥ ၙ⊽ .݅

ᩩෝ ॅᨕ ḡ⭹ᯱa ḡ⭹⦹۵ ༉᜖ᮥ ᅕ۵ äᯕӹ ᦦʑ ᩑᵝᯱa ᦦʑෝ ᩑᵝ⦹໑ ≉⦹۵

ᮥ࠺⧪ ᅕ۵ ä ⪚ᮡ əॅ᮹ ⢽ᱶ᮹ ᄡ⪵ෝ ᅕ۵ äอᮝಽࠥ ℎᵲᮡ ə ᮭᦦᮥ ॄŁ ᯕ⧕,

⧉ᨱ ᯩᨕ ฯᮡ ᩢ⨆ᮥ ၼ۵݅ ᯕࠩ᮲ᮡ ᯕ్⦽ ᱱᨱ ₊ᦩ⦹ᩍ Ŗᩑᰆᨱᕽ ᨜ᮥ ᙹ ᯩ۵.

᜽bᱢᯙ ᱶᅕෝ ə᮹ ᯲⣩ᮥ Ǎᖒ⦹۵ ੱ ⦹ӹ᮹ ᫵ᗭಽ ≉ɪ⦹ᩡŁ ə ᱶᅕॅᮥ ᄡ⩶᜽

┅໕ᕽ ᔩಽᬕ ᯲⣩ᮥ อॅᨩ݅ ᯕ్⦽ ᯝಉ᮹ ᯲ᨦॅᮥ a܆⦹í ⦹۵ ࠥǍಽᕽ ᖝᕽa.

ᔍᬊࡹᨩᮝ໑ əäᮡ ᯲⣩ᨱᕽ ᜽b ᱶᅕॅŝ ə᮹ ᮭᦦᮥ ᩑđ᜽⍽ ᵝ۵ aƱಽᕽ᮹ ᩎ⧁,

ᮥ ⧩ᮥ ᐱอ ᦥܩ௝ ᄡ⩶۵ࡹ ᱶᅕॅ᮹ ჵ᭥ෝ ಽݡ⦽ྕ ⪶ᰆ⦹ᩍ ᯲aಽ ⦹ᩍɩ ݅᧲⦽,

᜽ࠥෝ a܆⦹í ⧩݅ ə᮹ ᮭᦦᨱᕽ ᖝᕽ۵ ℎᵲᯕ ᯲⣩ᮥ ᯕ⧕⦹۵ߑ ᩢ⨆ᮥ ӝ⋉ŝ ⧉.

̹ ᯲⣩ᨱ ⦽ݡ ᭥ᖒᮥݚ ᇡᩍ⦹ᩡŁ əäᮡ ə᮹ ᮭᦦᯕ ݅ෙ ᮭᦦॅŝ እƱ⦹ᩍ əอ᮹,

ࠦ₞ᖒᮥ aḩ ᙹ ᯩ۵ ᫵ᗭಽ ᯲ᬊ⦹í ⦹ᩡ .݅

ᖝᕽa ᔍᬊࡽ ᯕࠩ᮲᮹ ᯲⣩ Ğ⨆I.

ᯕࠩ᮲ᮡ ᖝᕽෝ ☖⦹ᩍ ᜽bᱢᯙ ᯕၙḡॅᮥ ᮭ᮹ ⩶ᔢŝ ᩑš᜽⍽ ᗭญෝ ᄡ⪵᜽┉ .݅

ᯝၹᱢᮝಽ Ŗᩑᰆᨱᕽ ᩑᵝᯱ᮹ ⧪᭥ෝ ⡍⧉⦽ ᜽bᱢᯙ ᯕၙḡॅᮡ ᬑᩑᱢᯙ ᫵ᗭෝ ฯ

ᯕ ⡍⧉⦹Ł ᯩᨕ ᯕäᮥ ᮭᦦᱢ ᰍഭಽ ᔍᬊ⦽ ə᮹ ᯲⣩ॅᮡ ᇩ⪶ᱶᖒᯕ௝۵ ᫵ᗭෝ Ŗ

☖ᱢᮝಽ ԕ⡍⦹Ł ᯩ݅ ə۵ ੱ⦽ ᗭญ᮹ ᰍഭ ⪚ᮡ ᖝᕽෝ ᔍᬊ⦹۵ ᵝℕᨱ ᄡ⪵ෝ ᵭᮝ.

ಽᕽ ə ᯲⣩ᯕ ᔩಽᬕ ᮹ၙෝ aḩ ᙹ ᯩí ⦹ᩡ .݅

ᇩ⪶ᱶᖒ��

ᇩ⪶ᱶᖒ ᮭᦦᮡ ᬑᩑᖒ ʑჶᮥ ⡍⧉⦹Ł ᯩ۵ ᮭᦦᮝಽ ᗭญa ᦦᅕᨱ ⪶ᱶࡹᨕ ᯩḡ

ᦫŁ ᩑᵝᯱa ⩥ᰆᨱᕽ ⪶ᱶ⦹۵ ᮭᦦᮥ ั⦽ .݅1) ᯕ ᮭᦦᨱᕽ aᰆ ᵲ᫵⦽ ✚Ḷ ᵲ ⦹ӹ
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۵ ᱥℕa ᮅŞᱢᮝಽ ĥ⫮ࡹᨕ ᯩᮝ໑ ᖙᇡᱢᯙ äॅᯕ ᬑᩑᨱ ᮹⧕ᕽ ݅ᜅಅḥ݅۵ äᯕ

݅ ᯕಽ៉ ᇩ⪶ᱶᖒᮡ ᯕᱥ ᮭᦦᨱᕽᅕ݅ ⩶᜾ᮥ ޵ ᯹ ᯕ⧕⧁ ʑ⫭ෝ ᱽŖ⦹໑ ᯲łaಽ.

⦹ᩍɩ ᱥℕᱢ ĥ⫮ᮥ ᱶ⪶⯩ ᖅᱶ⦹í ⦹Ł ĥ⫮ࡽ ᫵ᗭᨱ Ḳᵲ⧁ ᙹ ᯩࠥಾ ⧕ᵡ݅ ᖝᕽ.

ෝ ☖⧕ ᄡ⪹۵ࡹ ᱶᅕॅᮡ ə ᖝᕽ᮹ ✚ᖒᯕӹ ᩑᵝᯱ ⧪᭥᮹ ✚ᖒᯕ aḡ۵ ⦽ĥ ᦩᨱᕽ

ྕ᯲᭥ಽ ၼᦥॅᩍᲙ ᬑᩑᱢᯙ ᖒĊᮥ w۵ߑ ᯕࠩ᮲᮹ ᯲⣩ᨱᕽ ᯕ ᱶᅕॅᮡ ๅ⦲ႊჶᮥ,

⡍⧉⦽ ᯲łᯱ᮹ ᦭Łญ्ᨱ ᮹⧕ ᮭᦦᱢᮝಽ ᄡ⪹ࡹᨕ ᥑᯙ݅ ə௹ᕽ ə᮹ ᮭᦦᨱᕽ ᖝᕽ.

a ᯕᬊࡽ ᇡᇥᮡ ᇩ⪶ᱶᱢᯙ ᖒĊᮥ w۵ .݅

ᗭญ ᰍഭ᮹ ᄡ⪵��

ᮭᬱᮥ đᱶ⦹۵ ᰍഭᨱ ᯩᨕ ᖝᕽ᮹ ᯕᬊᮡ ə ᖁ┾᮹ ჵ᭥ෝ ʑ᳕᮹ ᨕ⑁ᜅ❒ ᦦʑᗭ

ญ۵ ྜྷುᯕŁ ᯝᔢᱢᮝಽ ᵝᄡ ⪹Ğᨱ ᨕᯩ۵ࡹ⇽י ᗭญ ᯱᩑ᮹ ᗭญ ⪚ᮡ Ŗᩑᰆ᮹ ᗭ, ,

ᮭ ॒ ಽݡ⦽ྕ ⪶ᱶ⦹ᩍ əäॅᮥ ༉ࢱ ᩩᚁᱢᯙ ჵᵝ ᦩᨱ ҭᨕॅᯝ ᙹ ᯩí ⦹ᩡ݅ ᖝ.

ᕽෝ ᯕᬊ⦽ Ⅹʑ᯲⣩ᨱᕽ ə۵ ᪅ᅕᨱෝ እ೐⦽ ᨕ⑁ᜅ❒ ᦦʑ᮹ ᗭญෝ ᮭᬱᮝಽ ᔍᬊ⧩

ᮝӹ ᱱ₉ ə ᮭᬱ᮹ ᰍഭෝ ᯱᩑᱢᯙ ᗭᰍᨱᕽ aᲙ᪅ʑ ᜽᯲⦹ᩡ݅ ə۵, . ‘ALCO II for

ᨱᕽᇡ░ ྜྷᗭญෝ ᔍᬊ⦹ʑ ᜽᯲⦹ᩍ ྜྷŝ ᚉđ əญŁ ᝅ᜽eLive performance 2001' ’

ᮭ⨆ᄡ᳑ෝ ᭥⦽ ᇡ░۵ ᚉđᮥ ࠭ ྜྷ ᚉđ əญŁ ᝅ᜽e ᮭ⨆ᄡ᳑'ALCO VII'(2003) ‘ , , ,

ෝ ᭥⦽ ᇡ░۵ ࠭ᯕ ᇡঋ⯩۵ ᗭญෝ ᮭᬱᮥ ᔹ⥭ย⦹۵ ᰍഭಽ ᔍᬊ⦹ALCO IX'(2003)

ᩍ ᗭญ ᰍഭෝ ᄡ⪵᜽⎑݅ ə۵ ᩍʑᕽ ə⊹ḡ ᦫŁ ᯕ ᰍഭॅᮥ ḡᩎᱢ ✚ᙹᖒŝ ᩑš᜽.

⍽ ੱ ݅ෙ ᮹ၙෝ ᇡᩍ⦹ʑ ᜽᯲⧩۵ߑ ᇡᔑ᮹ ၵݘa ᨱᕽ۵ ᇡᔑ᮹, ’ALCO X ‘(2004)

ၵᮥྜྷݘ Ḣᱲ ᗭญ᮹ ᰍഭಽ ᔍᬊ⧉ᮝಽᕽ ᮭᬱ᮹ ༉┽a ۵ࡹ ᰍഭ᮹ ᳦ඹ ᐱ ᦥܩ௝ ə

ᰍഭa aḩ ᙹ ᯩ۵ ᔢḶᱢ ᮹ၙʭḡ ᯲⣩ᮝಽ ҭᨕॅᩡ݅ ə ᯕ⬥ ၽ⢽ࡽ. ’ALCO XII

॒ᨱNew York 2005', 'ALCO XIV Shanhai 2006', 'ALCO XV Schwarzwald 2007'

ᕽ ᯕ్⦽ Ğ⨆ᮥ ᯹ ᔕ⠕ᅝ ᙹ ᯩ .݅

1) ᬑᩑᖒ ᮭᦦᮡ ᯲łaa ᗭญෝ ḡ႑⦹ḡ ᦫŁ ᩑᵝ⩥ᰆᨱᕽ ᬑᩑ⯩ ᨜ᨕḡ۵ ᯝ⫭ᖒ ᮭᦦᮥ ั
⦽݅ ᩩᚁ⦺ᱢ čḡᨱᕽ ᅕ໕ ၙ᪥ᖒ᮹ ᯲⣩ᮝಽ ᯙ᜾۵ࡹ ᯕ ᮭᦦᮡ ᕽ᧲ᮭᦦ᮹ šᱱᨱᕽ ᅝ.
ݡ ə ʑᅙᱢᯙ ≉ḡᨱ ၹ۵ࡹݡ }ֱᮝಽ ၹᩩᚁ ௝Ł ᇡ෕ʑࠥ⦽݅ ᬑᩑᖒᮥ ӹ┡ԕ۵(anti-art) .
݉ᨕಽ ॒ᯕ ᯩ݅aleatory, chance, indeterminacy .
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ᖝᕽෝ ᔍᬊ⦹۵ ᵝℕ᮹ ᄡ⪵��

Ŗᩑᰆᨱᕽ ᖝᕽ۵ ᦦʑ ᩑᵝᯱӹ ⟝⡍ນ ⪚ᮡ ᯲ła ᝍḡᨕ ℎᵲ ॒ Ŗᩑᨱ šĥ۵ࡹ,

༉ु ᔍ௭ॅಽᇡ░ ᔍᬊࢁ ᙹ ᯩ݅ ᪅ᅕ᪡ ⍕⥉░íᯥᬊ ᰆr əญŁ ᱥᯱᮭᦦᮥ ᭥⦽ ⪹. ‘

ᩢ ᮥ እ೐⦽ ə᮹ Ⅹʑ᯲⣩ॅᨱᕽ ᖝᕽ۵ ᖝᕽ ᩑᵝᯱᨱ ᮹⧕ ঑ಽ ݅൥ḡÑӹ ᱽ’(1996)

⦽ᱢᮝಽ ᦦʑ ᩑᵝᯱᨱ ᮹⧕ ݅൥Ჭ݅ ᩩෝ ॅᨕ ᇴᮝಽ əญ۵ ᗭญ ᨱᕽ۵ ⪵a. (2000)

a ᖝᕽ ᩑᵝᯱ᮹ ᩎ⧁ᮥ ⦹ᩡᮝ໑ ₞ŝ ᦭☁ ᔪᗭ⡑ ⍕⥉░ᮭᦦᮥ ᭥⦽ ⦽ᗭญ, ‘ , ’(2005)

ᨱᕽ۵ ᦦʑ ᩑᵝᯱ᪡۵ ᄥ}ಽ ໦᮹ ᖝᕽ ᩑᵝᯱa ᯩᨩ݅3 .

᜽ญᷩᨱᕽᇡ░ ᖝᕽ۵ ᱥᱢᮝಽ ᯲łaᨱ ᮹⧕ ᔍᬊࡹᨕḥ݅ ᯲ła۵ ݡྕ ᭥ALCO .

ᨱᕽ ᜅᜅಽ ᮭᬱᮥ ᔹ⥭ย ⦹Ł ᖝᕽ ⪚ᮡ ၙॵ ⍉✙೅్ෝ ᯕᬊ⦹ᩍ ᔹ⥭ย ࡽ ᗭญෝ,

ᄡ᳑᜽┉݅ ə౨í ⦹ᩍ ᯲ła۵ ᩑᵝᯱ᪡ ᨵḡܩᨕ᮹ ᩎ⧁ʭḡ ę⦹í .݅ࡽ .

᜽ญᷩᨱᕽ ᯲a۵ ᖝᕽ᮹ ᔍᬊᮥ ݅᜽ ᩑᵝᯱᨱí չʑí ݅ࡽ ᨕ⑁ᜅ❒Amusement .

ᦦʑ ᩑᵝᯱॅᮡ ᩑᵝ⦹۵ ᵲeᨱ Ḣᱲ ᖝᕽෝ ݅൙ᮝಽᕽ ᯱᝁᯕ ᩑᵝ⦹ᩍ ᔹ⥭ย ࡽ ᗭ

ญෝ ᜅᜅಽ ᖝᕽෝ ᔍᬊ⦹ᩍ ᄡ᳑᜽┉ .݅

᯲⣩ᄥ ᖝᕽ᮹ ᔍᬊ ᔍಡII.

ᇴᮝಽ əญ۵ ᗭญ��

ᇴᮝಽ əญ۵ ᗭญ۵ ᯕࠩ᮲ᯕ ֥ ᔩಽᬕ ᩩᚁ᮹ ⧕ ᯙ░౪❑ቭ օ✙ᬭⓍ ᦥ✙‘ ’ 2000

᜽ญᷩ ᵲ ჩṙ ᜽ญᷩᨱᕽ ၽ⢽⦽ ᯲⣩ᯕ݅ ᜽ݚ ᯲a۵ ᯕ ᜽ญᷩॅᮥ ☖⦹ᩍ ᯱᩑ⪹3 .

Ğ ᱥ☖ Łᮁྙ⪵ ᔩಽᬕ ྙ⪵ ྙ⦺ ၙᚁ ᩢᔢ ᮭᦦ ྕᬊ ॒ᯕ ߑ⦽ ᨕᬑ్ḡ۵ ᯙ░, , , , , , ,

౪❑ቭ օ✙ᬭⓍ ᦥ✙2)௝۵ ʑ᳕᮹ օ✙ᬭⓍ ᦥ✙᪡۵ ₉ᄥ⪵ ۵ࡹ ᔩಽᬕ ʑᚁᨱ ᮹⦽ ᔩ

ಽᬕ ⩶┽᮹ ᩩᚁᮥ ᖁᅕᩡ .݅

ᱥℕᱢᯙ ᵥÑญෝ e݉⯩ ᔕ⠕ᅕ໕ ⦽໦᮹ aa⪵᧲࠺ ⦽໦᮹ ٥ऽ༉ᮥߙ ⦽ḡ᭥ᨱ ບ

ྜྷಽ ٥ऽ Ⓧಽ┅⦹ʑ ᜽᯲⦹Ł ᯕ ⪵a᮹ ᱽᜅ⃹۵ ᖝᕽᨱ ᯙ᜾ࡹᨕ ᝅ᜽e ᮭᦦᮝಽ ⢽

2)
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݅ࡽ⩤ ə ⬥ ษᯥᩑᵝᯱ᪡ ྕᬊᩑᵝᯱa ₉ಡಽ ӹ᪡ᕽ bb ⪚ᮡ ⧉̹ ⟝⡍ຝᜅෝ ⠝⊹.

݅a ษḡสᨱ Ⓧಽ┅a Ҿӽ əฝॅᮥ ₃ᮝ໑ ษྕญa ݅ࡽ ᔍḥ.( 1)

ᔍḥ ᇴᮝಽ əญ۵ ᗭญ Ŗᩑ ⩥ᰆ��

ᱥᯱ⪵❱�
⪵a᮹ ᱽᜅ⃹ෝ ᯙ᜾⦹ʑ ᭥⦹ᩍ ᱥᯱ ⪵❱ᯕ ᱽ᯲ࡹᨩ݅ ᯕ۵ ⪵a᮹ ᇴ᮹ ᭥⊹ෝ ❭.

ᦦ⦹۵ߑ ᔍᬊࡹᨩᮝ໑ ᭥⊹ ᱶᅕෝ ᨜ʑ ᭥⧕ Ųᖝᕽෝ ᮲ᬊ⦹ᩡ݅ ᯲a۵ }᮹ Ųᖝᕽ, . 2

ෝ ᯕᬊ⦹ᩍ ⪵❱ ԕᨱ ᯩ۵ ᇴ᮹ ᭥⊹ෝ ᳭⢽ಽ ᯙ᜾⧁ ᙹ ᯩᨩᮝ໑ ᇴᯕ ᬡḢᯝ ভษ݅

ᄡ⦹۵ ᮹ sᮥ ᦭Łญ्ᨱ ᱢᬊ᜽⎑݅ əฝx, y . ( 1)

əฝ ᇴᮝಽ əญ۵ ᗭญ ᱥᯱ⪵❱��

⪵aa ᱥᯱ⪵❱ ᭥ᨱ ᇴᮥ ᪍ಅ۵״ ᙽe ᖝᕽ۵ ə ᇴ᮹ ᭥⊹ෝ ᱥᯱ⪵❱ ᭥ᨱᕽ qḡ



�� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

⦹í ໑ࡹ Ųᖝᕽ ᮡ ⇶ᮥ Ųᖝᕽ ۵ ⇶᮹ sᮥ ᨜í ݅ࡽ ⦹ḡอ ᖝᕽa ᇴ᮹ ᬡḢ1 x , 2 y .

ᯥᮥ թྕ ᯱᖙ⦹í ⊂ᱶ⦹ʑ ভྙᨱ ⍕⥉░۵ ᖝᕽ᮹ ᳑əษ⦽ ʭḡ࠺ၙ ᬡḢᯥᮝಽ ❱݉

⦽݅ ঑௝ᕽ ᇴᯕ ᬡḢᯕŁ ᯩ۵a ᱶḡ⦹Ł ᯩ۵aෝ ❱ᄥ ⧁ ᙹ ᯩ۵ ⥥ಽəఉᯕ ⦥᫵.

⦹݅ ➉⊹ᨱ ᕽ۵ ᯕ ྙᱽෝ ⧕đ⦹ʑ ᭥⦹ᩍ ᬡḢᯥ᮹ ₉ᯕa ᯕ⦹ᯕ໕. sencemotion 1

ᱶḡ ᅕ݅ Ⓧ໕ ᬡḢᯕࠥಾ ᱶ᮹⦹Ł ᯩ݅ ➉⊹, 1 .( 1)

➉⊹ ᇴᮝಽ əญ۵ ᗭญ�� TFOTFNPUJPO

ᬡḢᯥᨱ ⦽ݡ ᱶ᮹a ԕಅḥ ݅ᮭ ྙᱽ۵ ᯕ ᱶᅕෝ ✙ญÑ⦹۵ ᜽ᱱᯕ݅ ᯲a۵ ᇴᯕ.

a۵ ႊ⨆ᯕ ၵѵ ভ ษ݅ ✙ญÑෝ ⧁ ᙹ ᯩࠥಾ ➉⊹ᨱᕽ ᱶ᮹⦹Ł ᯩchangeMotion

݅ ➉⊹.( 2)

➉⊹ ᇴᮝಽ əญ۵ ᗭญ�� DIBOHF.PUJPO
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ᯕ౨í ⧕ᕽ ᨜ᨕḥ ᱶᅕ۵ ၙॵᦦʑ ᮹ ᮭᬱᮥ ᯕᬊ⦹ᩍ ᩑᵝࡹ໑ ⃹ᮭ ᖝᕽᨱK-2000

ᕽ ᨜ᨕḡ۵ sᨱ ᮹⧕ ə ᱶࠥa ᄡ⦹۵ ᪅ቭ᱾✙ᨱ ᮹⦹ᩍ ᮭ᮹ ⭹ᨕḱ ⩥ᔢᯕbendout

ၽᔾ⦽݅ ᯕ۵ ᯱ⋌ ݉᳑ಽᬙ ᙹ ᯩ۵ ᦭Łญ्ᨱ ᮹⦽ ᮭᦦᮥ ᳡ ޵ ๅҥ౞Ł ⣮ᇡ⦹í.

⧕ᵡ݅ ᇩᨕ޵ ᨱᕽ ॅᨕ᪅۵ sᮡ ə ᩑᵝ۵ࡹ ᦭Łญ्ᯕ ᮁᔍ⦽ ➉⊹ᨱࠥ. sensor2 perc

᜽ᨱ࠺ ᱢᬊࡹᨕ ə ➉⊹ᨱᕽ ᩑᵝ۵ࡹ ᮭᬱᮡ ᱥᇡ ┡ᦦʑ᮹ ᗭญෝ ԕࠥಾ ᱶ᮹ࡹᨩ .݅

ə ᫙ ŝ ᮹ ᮭᬱᨱ ⦽ݡ ᖁ┾ᮡ ᯲łaa ᮭᔪᨱ ঑௝ ၙญ ᇥඹ⧕ ᦹ݅sensor1״ sensor2

a ⩥ᰆᨱᕽ ḥ⧪ᔍ⧎ᮥ ᅕ໑ ᷪ⯆ᱢᮝಽ ၵЙí ݅ࡽ ݅ᮭᮡ ᭥ ᖅ໦ᯕ ᱶ᮹ࡽ ᇴᮝಽ ə.

ฑ ᗭญ᮹ ີᯙ ➉⊹ᯕ݅ ➉⊹.( 3)

➉⊹ ᇴᮝಽ əญ۵ ᗭญ ີᯙ➉⊹��
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⪵aa Ⓧಽ┅ෝ ⦹໕ᕽ ᨜ᨕḥ ᱶᅕॅᮡ ᮭᮥ ᨜۵ ႊჶ ᩑᵝ⦹۵ ႊჶ ᮭ᮹ ,ᯕෝ׳ ,

᨜۵ ႊჶ əญŁ ᩑᵝࡽ ᮭᮥ ⭹ᨕḡí ⦹۵ ႊჶ ॒ ᩍ్ ❭௝ၙ░ᨱ ᱶᅕෝ ᵝᨩ݅ ᯕ, .

۵ ᯝ݅ݡ ๅ⦲ ႊჶᯕ ᯹ ᱢᬊࡽ ᩩॅ ᵲ ⦹ӹᯕ݅ ᇩᨕ޵ ᯕ ᯲⣩ᨱᕽ əฝ əญ۵ ⧪᭥.

ෝ ᨕਅ ႊჶᮝಽ ᙹ⊹⪵ ᜽┅Ł ᮭᦦ⪵ ⦹۵aᨱ ⦽ݡ ႊჶುᱢᯙ ŝᱶᮡ ᩑᵝᯱ᮹ ᱽᜅ

⃹ෝ ᮭᦦᮝಽ ᱢᬊ᜽┅۵ ᯙ░౪❑ቭ ௝ᯕቭ ᱥᯱᮭᦦ᮹ ᳬᮡ ᩩa ࢁ äᯕ .݅

⦽ᗭญ��

֥ ᬵ ᯝ ࠦᯝ ᄁෝฑ ᦥ┽ᵝe᮹ }ส᜾ ᪅⥥ܾ ⧪ᔍಽ ᄁෝฑ ၶྜྷš ᖍᨱᕽ2005 9 19

᯲ła ᯕࠩ᮲᮹ ₞ŝ ᦭☁ᔪᗭ⡑ŝ ᪅⍡ᜅ✙௝ෝ ᭥⦽ ⦽ᗭญa ə᮹ ᱥᯱᮭᦦ ႕ऽᨱ‘ ’

᮹⧕ ᯲⣩᮹ ᪅⍡ᜅ✙௝ ᇡᇥᯕ ᱥᯱᮭ⨆ᮝಽ ⠙łࡹŁ ə ᱥᯱᮭ⨆ᯕ ᖝᕽෝ ᯕᬊ⦽ ᱥᯱ

ᦦʑಽ ᩑᵝࡹᨕ ₞ŝ ᦭☁ᔪᗭ⡑ŝ ᱥᯱᮭ⨆ᮥ ᭥⦽ ⦽ᗭญಽ ᰍ┥ᔾ⦹ᩡ݅ ₞ŝ ᦭☁‘ ’ .

ᔪᗭ⡑ ᩑᵝᯱ᮹ ᷪ⯆ᱢᯕŁ ᮁᩑ⦽ ዁෕ʑෝ ฿⇵ʑ ᭥⦹ᩍ ᱥᯱᮭ⨆ᮥ ᪥ᖒࡽ ▭ᯕ⥥ಽ

ᥑḡ ᦫŁ ᮭ⨆᮹ b ᇡᇥॅᮥ ᔩಽᬕ ᦦʑॅಽ ᩑᵝ⧩݅۵ äᮡ ᯕ ᮭᦦᯕ ௝ᯕቭ ᱥᯱᮭ

ᦦᮝಽᕽ ݅ෙ ᮭᦦॅŝ ₉ᄥ⪵ ۵ࡹ ᱱᯕ݅ ᯕ ᯲⣩ᮡ ၙญ ᵡእࡽ ᮭ⨆ᯕ ⩲ᩑᯱ᪡ ⪙.

⯂ᯕ ฿⇵ᨕḥ ᖝᕽᦦʑ ᩑᵝᯱ᮹ ᯲ŝ࠺ ⧉̹ ᩑᵝ۵ࡹ äᯕ ᵲ᫵⦹ʑ ভྙᨱ ə ⬉ᮉᖒ

ᮥ Łಅ⦹ᩍ ᯝݡᯝ ๅ⦲ᯕ ᵝಽ ᥑᩡᮝ໑ ✚⯩ ᯕࠩ᮲᮹ ᖝᕽෝ ᯕᬊ⦹ᩍ อु ᦦʑॅᮥ,

ᇡᇥݡ ᅝ ᙹ ᯩʑ ভྙᨱ ᮹ၙ ᯩ۵ ᯲⣩ᯕʑࠥ ⦹ .݅

ᖝᕽ᮹ ᳦ඹෝ ᔕ⠕ᅕ໕ ə࠺ᦩ ᯲łᯱ ᅙᯙᯕ }ၽ⧕ ޹᪵ ⦝ᨱ᳑ ᖝᕽෝ ᮲ᬊ⦽ ᛩ⟝

ᰆŁ᪡ ⟝▱ᖽၙ░ ᖝᕽෝ ᮲ᬊ⦽ ౩ქ ᖝᕽෝ እ೐⦹ᩍ Ų ᖝᕽ ႕ऽ ᖝᕽa ᔍᬊࡹᨩ݅, .

⢽( 1)

ᩑᵝᯱ ᦦʑ໦ ᔍᬊࡽ ᖝᕽ

ᩑᵝᯱ 1

౩ქ ᖝᕽ ⟝▱ᖽၙ░ ᖝᕽ }(4 )

႕ऽ ᖝᕽ I ႕ऽ ᖝᕽ }(4 )

႕ऽ ᖝᕽ II ႕ऽ ᖝᕽ }(2 )

⦝ᨱ᳑ ᖝᕽ ⦝ᨱ᳑ ᖝᕽ }(2 )

ᩑᵝᯱ 2 Ų ᖝᕽ Ų ᖝᕽ }(3 )

ᩑᵝᯱ 3 ᛩ⟝ᰆŁ ⦝ᨱ᳑ ᖝᕽ }(4 )

⢽ ⦽ᗭญᨱᕽ ᔍᬊࡽ ᖝᕽ᮹ ᳦ඹ��
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ᔍᬊࡽ b ᦦʑ᮹ ✚Ḷ ၲ ᮲ᬊႊჶᮡ ݅ᮭŝ z .݅

౩ქ ᖝᕽ	MFWFS TFOTPS
�
౩ქ ᖝᕽ۵ ⡍▱ᖽ ၙ░a ᱥ᭥₉ಽ ᯙ⦽ sᮥ ᨜ᮥ ᙹ ᯩ݅۵ ᱱᮥ ₊ᦩ⦹ᩍ ᯕࠩ᮲ Ʊ

ᙹa อु ᖝᕽ ᦦʑᯕ݅ ᯕ ᦦʑ۵ ౩ქෝ ᬡḢᯕ۵ ᱶࠥᨱ ঑௝ ⡍▱ᖽ ၙ░a zᯕ ᬡ.

Ḣᯕ۵ Ǎ᳑ಽ อॅᨕᲙ ᩑᵝᯱ ᮹࠺⧪ ᱶᅕa ౩ქෝ ☖⧕ ⡍▱ᖽ ၙ░ಽ ᯕ࠺⦹Ł ᯕ۵

ॵḡ▙ sᮝಽ ᄡ⪹ࡹᨕ ⍕⥉░ᨱᕽ ⃹ญࠥࡹಾ ᖅĥࡹᨕ ᯩ݅ ᯲⣩ᨱᕽ۵ ᵝಽ ʕ ᮭ⨆ᮥ.

ᩑᵝ⦹۵ߑ ᥑᩡᮝ໑ ᩑᵝᯱ᮹ ⧪᭥ᨱ ঑௝ ᄡ⦹۵ ❭௝ၙ░ಽ۵ ᅝ෉ᮥ ᳑ᱩ⦹ᩡ݅ ə, . (

ฝ ᔍḥ2)( 2)

əฝ ⦽ᗭญ ౩ქᖝᕽ ᬱญ�� ᔍḥ ⦽ᗭญ ౩ქᖝᕽ��

➉⊹➉⊹ ۵ }᮹ ౩ქ ᖝᕽ ➉⊹ᵲ ⦹ӹᯕ໑ ౩ქ᮹ ᬡḢᯥᨱ ঑௝ ᵡleversensor ( 1) 4

እࡽ ᮭ⨆ᮥ ⇽ಆ⧁ ᙹ ᯩ۵ ✙ญÑ᪡ ᅝ෉ ᱽᨕa ᱶ᮹ࡹᨕ ᯩ݅ ౩ქෝ ᬡḢᯕʑ ᜽᯲.

⧕ ə sᯕ ᅕ݅ ⍅ḡ໕ ᵡእࡽ ქ⟝ෝ ᯞʑ ᜽᯲⦹໑ ə ౩ქ᮹ ᭥⊹ᨱ ঑௝ ᅝ෉ᯕ ᳑0

ᱩࠥࡹಾ ᨕࡹ ᯩ݅ ➉⊹.( 4)
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➉⊹ ⦽ᗭญ�� MFWFS TFOTPS

Ų ᖝᕽ	PQUJDBM TFOTPS
�
Ų ᖝᕽ ᦦʑ۵ ᱢ᫙ᖁ ɝᱲᖝᕽᯝᅙ ෝ Ԋ᯲⦽ ᬱʑࣆ Ǎ᳑ྜྷ ᦩᨱ ᔞ᯦⦹ᩍ( SHARP)

ᩑᵝᯱa ᬱʑࣆ ᭥᮹ Ŗeᔢᨱ ᗱᯕӹ ݅ෙ ~ℕෝ ᪍ಅ״Ł ᬡḢᯕ໕ ə Ñญ᮹ ᄡ⪵ෝ

ᱶᅕ⪵ ᜽┍ ᙹ ᯩࠥಾ ᖅĥࡹᨩ݅ ᖝᕽ᪡ ᱲⅪ⦹ḡ ᦫŁࠥ ⧪᭥ෝ ᱶᅕ⪵ ⧁ ᙹ ᯩ۵ ᱢ.

᫙ᖁ ɝᱲᖝᕽ᮹ ✚ᖒᔢ ݅ෙ ᖝᕽᨱ እ⧕ ᩑᵝᯱ᮹ ᱽᜅ⃹a ᳡ ޵ ᯱᮁಽᬙ ᙹ ᯩ݅ ᯲.

⣩ᨱᕽ۵ ᄁᯕᜅᨱ ۵⦹ݚ⧔ ᮭᮥ ᵝಽ ᩑᵝ⦹Ñӹ ł᮹ ᱥ⪹ᯕ ᯝᨕӹ۵ ᇡᇥᯕӹ ⓕ௝ᯕ,

สᜅ ᇡᇥᨱᕽ ᩑᵝᯱ᮹ ⓑ ᱽᜅ⃹᪡ ⧉̹ ə ᇡᇥᨱ ۵⦹ݚ⧔ ᮭ⨆ᮥ ᩑᵝ⦹۵ߑ ᔍᬊࡹ

ᨩ݅ əฝ ᔍḥ.( 3)( 3)

əฝ ⦽ᗭญ Ųᖝᕽ ᬱญ�� ᔍḥ ⦽ᗭญ Ųᖝᕽ��

➉⊹➉⊹ ۵ ᖙ }ಽ ᯕ൉ᨕḥ ⦽ᗭญ Ųᖝᕽ ᦦʑ᮹ ➉⊹ ᵲ ⦹ӹᯕ໑opticalsensor ( 2)

ᖝᕽ᮹ ᯦ಆ sᨱ ঑௝ ᵡእࡽ ᮭ⨆ᮥ ⇽ಆ⧁ ᙹ ᯩ۵ ✙ญÑa ᱶ᮹ࡹᨕ ᯩ݅ ᖝᕽಽᇡ░.

ၼ۵ sᯕ ᅕ݅ ⍅ḡ໕ ᵡእࡽ ᖙ }᮹ ქ⟝ᵲ ⦹ӹෝ ᯞʑ ᜽᯲⦹໑ ᖝᕽ᮹ sᮥ ᱶ⪶50
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⦹í ᳑ᱩ⧁ ᙹ ᨧ۵ Ųᖝᕽ᮹ ✚ᖒᔢ ⦽ ჩ ✙ญÑ ࡽ ⬥ᨱ Ⅹe sᮥ ၼḡ ᦫᦥ ⦽ ჩ᮹3

ᱽᜅ⃹ᨱ ᩍ్ ჩ ၹ᮲⦹ḡ ᦫࠥಾ ⥥ಽəఉ ᨕᯩ݅ࡹ ➉⊹.( 5)

➉⊹ ⦽ᗭญ�� PQUJDBM TFOTPS

႕ऽ ᖝᕽ	CBOE TFOTPS
 *�
႕ऽ ᖝᕽ ᮡ ʙí ۹ᩍḥ }᮹ ၽ ᵲ ᯝᱶ⦽ eĊᮥ Łࢱ }᮹ ႕ऽᖝᕽ ᖝᕽI 16 4 (Flex ,

ၙǎ a ၽ᮹ ᔢ݉ᇡᨱ ᇡ₊ࡹᨕ ᩑᵝᯱa ᱽᜅ⃹᪡ ⧉̹ ၽᮥ Õऽญ໕Abrams Gentile)

ၽᯕ ᬡḢᯕ໕ᕽ ᖝᕽa ə sᮥ ᯞᨕԕ۵ Ǎ᳑᮹ ᦦʑᯕ݅ Ųᖝᕽ᪡ ษ₍aḡಽ ᖝᕽಽᇡ.

░ ၼᦥॅᯕ۵ sᯕ ᯝᱶ⦹ḡ ᦫᮝ໑ ᩑᵝᯱa ⍉✙೅ ⦽݅ ௝ࠥ޵⦹ ᨕ۱ ᱶࠥ۵ ᬑᩑᨱ,

᮹⦽ sᮥ ʑݡ⧕᧝ ⦹۵ ✚ᖒᯕ ᯩ݅ ᯲⣩ᨱᕽ۵ Ṉᮡ ᮭa᮹ ᩑᗮࡽ ญ्ᮥ ӹ┡ԕ۵ߑ.

ᔍᬊࡹᨩ݅ əฝ ᔍḥ. ( 4)( 4)

əฝ ⦽ᗭญ ႕ऽ ᖝᕽ ᬱญ�� ᔍḥ ⦽ᗭญ ႕ऽ ᖝᕽ��
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➉⊹➉⊹ ۵ }ಽ ᯕ൉ᨕḥ ႕ऽᖝᕽ᮹ ➉⊹ ᵲ ⦹ӹᯕ໑ ᖝᕽ᮹ ᯦ಆ sbandsensor ( 3) 4 I

ᨱ ঑௝ ᦭Łญ्ᨱ ᮹⧕ ࠺ᯱ ᩑᵝ⧁ ᙹ ᯩࠥಾ ᱶ᮹ࡹᨕ ᯩ݅ ᖝᕽಽᇡ░ ၼ۵ sᯕ. 60

ᯕᔢ ⍅ḡ໕ ๅ✙ಽa ᜽᯲ࡹŁ ᦭Łญ्ᨱ ᱶ᮹ࡹᨕḥ ಽݡ ᱽթౕ ၙॵa ᩑᵝ݅ࡽ ➉. (

⊹6)

➉⊹ ⦽ᗭญ ႕ऽ ᖝᕽ��

ᛩ⟝ᰆŁ	4VQFS KBOHHP
�
ᛩ⟝ᰆŁ۵ ⦽ǎ᮹ ᱥ☖ᱢᯙ ᱥ☖ ┡ᦦʑ ᰆǍ᮹ ᩑᵝჶ᮹ ᰆᱱᮥ ᔕฑ ᔩಽᬕ ॵḡ▙

ᦦʑಽᕽ ⦝ᨱ᳑ ᖝᕽෝ ᯕᬊ⦹ᩍ ᩑᵝᯱ᮹ ᩑᵝ⧪᭥ෝ qḡ⧕ ԕŁ ⍕⥉░ ⥥ಽəఉ ⃹ญ

⦹ᩍ ᰆǍෝ እ೐⦽ ༉ु ┡ᦦʑ۵ ྜྷು ݅᧲⦽ ᱥᯱᮭ⨆ᮥ ၙॵ ᝁॵᔍᯕᱡ᮹ ᮭᬱᮥ ☖

⧕ ᩑᵝ⧁ ᙹ ᯩᮝ໑ ᜽ᨱ࠺ ᗭญ᮹ ᩍ్ ᫵ᗭॅᨱ ⦽ݡ ᱽᨕࠥ a܆⦹݅ əฝ ᔍḥ, .( 5)( 5)

᯲⣩ᨱᕽ ᩎ᜽ ┡ᦦʑ᮹ ᩎ⧁ᮥ โᦥ ᩑᵝ⦹ᩡ .݅

əฝ ⦽ᗭญ ᛩ⟝ᰆŁ ᬱญ�� ᔍḥ ⦽ᗭญ ᛩ⟝ᰆŁ��
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ᛩ⟝ᰆŁ۵ ᱥᦶ₉ෝ ᯕᬊ⦹۵ ʑ᳕᮹ ᖝᕽ᪡۵ ᪅ॵ᪅ ᝁ⪙ෝ ᯕᬊ⦹ᩍ ə sᮥ ᨜۵ .݅

ᩑᵝᯱa ₥ ⪚ᮡ ᜅ❒ᮝಽ ᛩ⟝ᰆŁ᮹ ᦿ໕ᮥ ভญ໕ ə ໕᮹ अᨱ ᇡ₊ࡹᨕ ᯩ۵ ⦝ᨱ᳑

ᖝᕽa ভญ۵ ᙽe ໕᮹ ḥᮥ࠺ ᪅ॵ᪅ ᝁ⪙ಽ ၵЙᨕ ᪅ॵ᪅ ᯙ░⟹ᯕᜅෝ ☖⧕ ⍕⥉░

ᨱ ᱥ⧕ᵝ໑ ⍕⥉░᮹ ⥥ಽəఉᨱᕽ۵ ə s᮹ ⦝Ⓧෝ ᪅ቭ᱾✙ෝ ☖, MAXMSP bonk~

⧕ ᙹ⊹⪵᜽┅Ł ə sᮡ ᵡእࡽ ᮭᮥ ᩑᵝ᜽┅۵ߑ ᔍᬊ݅ࡽ ➉⊹➉⊹ ᮡ. bonkbonk ( 7)

᪅ቭ᱾✙ෝ ☖⧕ ᪅ॵ᪅ ᝁ⪙a ᙹ⊹⪵۵ࡹ ŝᱶᯕ ᱶ᮹ࡹᨕ ᯨ݅ ෝ ☖⧕ ॅbonk~ . adc~

ᨕ᪉ ᪅ॵ᪅ ᝁ⪙۵ ᪅ቭ᱾✙ᨱᕽ ᙹ⊹⪵ Łࡹ ݅ෙ Ŕᨱᕽ᮹ ᔍᬊᯕ ᬊᯕ⦹ࠥಾbonk~

ᯝᱶ⦽ ᙹa Œ⧕ḥ ݅ᮭ bb ᱶ᮹ࡹᨕḥ ᦦʑಽ ᅕԕᨕ ḥ .݅

➉⊹ ⦽ᗭญ ᛩ⟝ᰆŁ ີᯙ➉⊹��

➉⊹۵ ➉⊹ಽᇡ░ ᙹᝁࡽ sॅᯕ ၙॵᦦʑಽ ᩑᵝࡹʑʭḡ᮹ ŝᱶSJAsample bonkbonk

ᯕ ᱶ᮹ࡹᨕᯩ݅ ➉⊹ಽᇡ░ ᙹᝁࡽ sᮡ əญŁ ༉ऽ. bonkbonk nomal, random, select

ᵲ ᖁ┾ࡹᨕḥ ⦽Ŕᮝಽ ॅᨕe ⬥ ⥥ಽəఉ ࡽ ༉ऽݡಽ ᮲ᬊࡹí ݅ࡽ ᩍʑᕽ ᯕ sᮡ.

✙ญÑ ᅝ෉ ᯕ׳ᮭ ⪚ᮡ ᦦʑ᳦ඹ ॒ ᩍ్ aḡ ݅ෙ ๅ}ᄡᙹಽ ࡽ⪹⊹ ⬥ ၙॵᦦʑෝ, , ,

☖⦹ᩍ ᩑᵝ݅ࡽ ✚⯩ ᯲a۵ ॅᨕ᪅۵ sᮥ ᔪ᮹ ᄡ⪵ಽࠥ ၵЙᨕ ᦦʑ᮹ ᯲ᮥ࠺ ⦽٩ᨱ.

༉ܩ░ ⧁ ᙹ ᯩࠥಾ ⧩݅ ➉⊹.( 8)
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➉⊹ ⦽ᗭญ ᛩ⟝ᰆŁ�� 4+"

ၙॵᦦʑ᮹ ᮭᬱᮡ ᔍ᮹ ŝ ᯕ ᯕᬊࡹᨩ݅ ➉⊹Roland Handsonic XV-5080 . progXVhs

➉⊹ ᮡ ➉⊹ಽᇡ░ ᙹᝁࡽ sॅᯕ ᫙ᇡ ၙॵᦦʑಽ ᱥᘂ۵ࡹ ŝᱶᮥ ᱶ᮹⦹( 9) SJAsample

Ł ᯩ .݅
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➉⊹ ⦽ᗭญ ᛩ⟝ᰆŁ ၙॵᦦʑ��

႕ऽᖝᕽ ⦝ᨱ᳑ ᖝᕽ**
�
⦝ᨱ᳑ ᖝᕽ۵ ษ⊹ ┱┱ ᯕ ᩑᔢ۵ࡹ ॐ ⦽ ⍅݅௡ ⥭௝ᜅ❒ ⚍໦❱ᨱ ᇡ₊ࡹ(tamtam)

ᨕ ᩑᵝᯱa ⚍໦❱ᮥ ভญ໕ ə ḥᮥ࠺ ၼᦥ ❭௝ၙ░ಽ ᄡ⪹⦹ᩍ ᔍᬊ⦹ᩡ݅ ᔍḥ ə.( 6)

ᬱญ۵ ᛩ⟝ᰆŁ᪡ z݅ ႕ऽᖝᕽ۵ ⚍໦❱᮹ ᧲἞ ȡ⚢ᯕᨱ ᇡ₊ࡹᨕ ᩑᵝᯱa ⚍໦❱ᮥ.

Ǎᇡญ໕ ə ʑᬙʑ sᯕ ᙹ⊹ಽ ᄡ⪹ࡹᨕ ᔍᬊࡹᨩ݅ ᬱญ۵ ᦿᖁ ႕ऽᖝᕽ ᪡ .݅⦹ᯝ࠺ I .

ᔍḥ ⦽ᗭญ ႕ऽᖝᕽ ⦝ᨱ᳑ ᖝᕽ�� **


�� "-$0 *9

۵ ᮥ ⇶᧞⧕ อु ัಽ ᖝᕽᨱ ᮹⧕ ᱽᨕ۵ࡹ ᯲ła ᯱALCO Algorithm composition

ᝁ᮹ ࠦ✚⦽ ᦭Łญ᷹ᨱ ᮹⦽ ᩑ᯲ྜྷᯕ .݅ ‘ALCO I for Computer and Live Electronic

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)

sol
사각형
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ᯕ ֥ ᬵ ❱ᦥ✙⪡ ᦦ⇶ᱽᨱᕽᮭݡ⩤ ၽ⢽ࡹᨩᮝ໑ ⃹ᮭ᮹ ۵ ᖝᕽaMusic’ 2001 5 ALCO

⡍⧉ࡹḡ ᦫᮡ ௝ᯕቭ ᱥᯱᮭᦦᯕᨩ .݅ ‘ALCO II for Live-Electronik and

ᇡ░ ᯲łᯱ᮹ ⧪᭥ෝ qḡ⦹۵ ᖝᕽa ᥑᯕʑ ᜽᯲⦹ᩡᮝ໑ ə ⬥ಽLive-Performance’

֥ ᬵᨱ ၽ⢽ࡽ ᨱ2007 6 ‘ALCO XV “Schwarzwald” for Live-Electronic and Sensors’

ᯕ෕ʑ ʭḡ ᜽ญᷩ᮹ ʑᅙ ᮭᬱᮡ ᱱ₉ ᯱᩑᮥ ᗭᰍಽ ⦽ äᮝಽ ၵѭᨩŁ ᦭ŁALCO ,

ญ्ᮡ ᱱᱱ ޵ ᅖᰂ⧕ Ჭᮝ໑ ᯕ⟺░ ෝ እ೐⦽ ᱥᯱᮭ⨆ ⦹ऽᭉᨕ ʑʑ۵ ʑᚁ, (Effecter)

᮹ ၽݍŝ ⧉̹ ⍕⥉░ ⥥ಽəఉ ԕᨱᕽ Ǎ࠺ ۵ࡹ ॒ ʑᚁ᮹ ᄡ⪵᪡ ᰆᗭ᮹(MAX/MSP)

ᄡ⪵ əญŁ ᯲a᮹ ᦥᯕॵᨕ᮹ ᄡ⪵ᨱ ঑௝ ĥᗮ ᄡ⩶ࡹᨕ ᪵݅ ᖝᕽ۵ ᵝಽ Ųᖝᕽa, .

ᔍᬊࡹᨩᮝ໑ ֥ ᨱᕽ۵ ⟝▱ᖽ ၙ░ෝ ᯕᬊ⦹ᩍ ᯱᝁᯕ ᱽ, 2005 ALCO XII 'New York'

᯲⦽ ౩ქᖝᕽෝ ᔍᬊ⦹ʑ ᜽᯲⧩ .݅

ᅙŁᨱᕽ۵ ə ᵲ ᅕ᳕ ᯱഭa ᪥ᱥ⦽ ᮥ ᵲᝍᮝಽ ᇥᕾ⦹ᩡ݅ ᳑᧞࠭ ྜྷ‘ALCO IX' . , ,

ᚉđ əญŁ ᝅ᜽e ᮭ⨆ ᄡ᳑ෝ ᭥⦽ ಽ ໦໦ࡽ ᯕ ł᮹ ʑᅙ ᮭ⨆ᗭᰍ۵ ᳑᧞ALCO IX

࠭ᯕ ྜྷᗮᨱᕽ ᇡঋ⯩۵ ᗭญ᪡ ྜྷႊᬙ ᗭญ əญŁ ᚉđ ᗭญᯕ໑ ᩑᵝ⫭ᰆᨱᕽ ⩥ᰆ᮹,

ᗭญෝ ᷪᖒ ᔹ⥭ย ⦹ᩍ ᄡ᳑᜽┉݅ ᄡ᳑ෝ ᭥⦽ ❭௝ၙ░۵ ᗱ࠺᯲ᮥ Ųᖝᕽಽ qḡ⦹ᩍ.

᯦ಆ᜽┉݅ ᯕ ᗭญॅᮡ ʑᅙᱢᮝಽ ᷾⡎ŝ ᜅ⟺✙ౝ ᄡ᳑ Ŗeᱢ ᗭญᯕ࠺ ᮭŁ ၰ ᯵⨆. , ,

᳑ᱩ ॒ᮥ ☖⦹ᩍ ᔩಽᬕ ᯕၙḡ᮹ ᗭญಽ ݅᜽ ┽ᨕӽ .݅3)

ᨱᕽ۵ }᮹ Ųᖝᕽa ᔍᬊࡹᨩᮝ໑ ᯲łᯱ ᯱᝁᯕ ᩑᵝᯱa ᨕࡹ ᖝᕽෝ ᩑALCO IX 4

ᵝ⦽݅ Ųᖝᕽᨱᕽ ၼᦥॅᯙ ❭௝ၙ░۵ ⦝⊹ ᄡ᳑᮹ ⦝⊹ ❭௝ၙ░᮹ ᄡ⪹ᮥ ᭥⦽ ᙹ᜾ᮥ.

᭥⧕ ᔍᬊࡹᨩᮝ໑ bb᮹ ❭௝ၙ░۵ ಽ ᱶ᮹ࡹᨕ ᯩ݅ ᮹, Bm1, Bm2, Bm3, Bm4 . Bm1

❭௝ၙ░۵ ₉ ᄡ᳑ෝ Ñℱ ಽ ᅕԕḡ໑ ᮹ ❭௝ၙ░1 pitch1, pitch2, pitch3, pitch4 , Bm2

۵ ₉ ᄡ᳑ෝ Ñℱ ᨱอ ᅕԕḡí ݅ࡽ ᪡ ᮹ ❭௝ၙ░1 pitch2, pitch3, pitch4 . Bm3 Bm4

۵ ₉ ᄡ᳑ෝ Ñℱ ಽ ᜽ᨱ࠺ ᅕԕḡí ݅ࡽ ᅕԕᨕḥ b1 pitch5, pitch6, pitch7, pitch8 .

b᮹ ❭௝ၙ░ॅᮡ ₉ ᄡ᳑ŝᱶᮥ Ñ⊹໑ ᯕ ༉ु ŝᱶᮥ Ñ⊽ ❭௝ၙ░ॅᮡ ⦝⊹ ᄡ᳑᮹2

❭௝ၙ░ಽ ᔍᬊ݅ࡽ ə ԕᬊᮥ e݉⯩ ⢽⩥⦹໕ ݅ᮭŝ z݅ əฝ. .( 6)

3) ֥ ᬵ ᯝ ၙ௹ᦦ⫭ ᱽ ⫭ ᯲ła᮹ Ⅹᔢ ᯕࠩ᮲ ญᔍᯕ✡ᩩᚁ᮹ ᱥݚ ญᔍᯕ✡⪡ ⥥2004 5 21 12 ( )
ಽəఉ ᵲ
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əฝ Ųᖝᕽ ❭௝ၙ░᮹ ๅ⦲ ŝᱶ�� "-$0

݅ᮭ ➉⊹۵ ີᯙ ➉⊹ᨱᕽ Ųᖝᕽ᪡ šಉࡽ ᇡᇥᮥ ၽ∭⦽ äᯕ݅ ಽᇡAlco . I-Cube

░ ᙹᝁࡽ ᮡ ə sᮥ ᮝಽ ӹٵᮝಽ ə ჵ᭥a ಽ ᄡ⪹ࡹ໑ ᮹ sᮡ ᄡBm1 1.3 0~97 , Bm2

⪹ ᨧᯕ ᮹ ჵ᭥ෝ w۵݅ ᮡ ᨱᕽ ᪅۵ sᮥ əݡಽ ၼí ໑0~127ࡹ . pitch1 Bm1 pitch2,

ᨱᕽ۵ ⪚ᮡ ᮹ sᮥ ၼí ݅ࡽ อ᧞ ࢱ }a ᜽ᨱ࠺ ॅᨕ᪉݅pitch3, pitch4 Bm1 Bm2 .

௝ࠥ޵⦹ ۵ ᯕᵲ ⦹ӹෝ ᯥ᮹ᱢᮝಽ ᖁ┾⧕ᕽ ၼ۵݅ ᮹ sᮡpitch2, pitch3, pitch4 . Bm3

ə sᮥ ಽ ӹٵᮝಽ ə ჵ᭥a ಽ ᄡ⪹ࡹ໑ ᮹ ❭௝ၙ░᮹ ჵ᭥۵ ᄡ⪹ᯕ1.2 0~105 , Bm4

ᨧ݅ ᮡ ᯕᱥŝ zᮡ ᯕᮁಽ ⦹ᩍ ⪚ᮡ ᮹ sᮥ. pitch5, pitch6, pitch7, pitch8 Bm3 Bm4

ၼí ݅ࡽ ᮹ մᮡ ჵ᭥᮹ sᮡ ⦝⊹ ❭௝ၙ░ಽ ᅕԕᲙ ɪĊ⦽ ⦝⊹ ᄡ᳑ෝ อॅ໑. 0~127

ŝ ᮹ እƱᱢ ᳢ᮡ ჵ᭥᮹ sᮡ ᅕ݅ ᖍᖙ⦽ ⦝⊹ ᄡ⪵ෝ ᭥⧕ ᔍᬊ݅ࡽ ➉⊹0~97 0~105 .(

10)

➉⊹ ��� "MDP #N
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݅ᮭ ⢽۵ ₉ ᙹ᜾ᨱ ᮹⦽ ⦝⊹ ❭௝ၙ░᮹ ᄡ⪹ sᮥ ӹ┡ԕᨩ݅ ⢽1 .( 2)

⦝⊹
Ųᖝᕽ

pitch1 pitch2 pitch3 pitch4

Bm 1 0~97 0~97 0~97 0~97

Bm 2 0 0~127 0~127 0~127

⦝⊹
Ųᖝᕽ

pitch5 pitch6 pitch7 pitch8

Bm 3 0~105 0~105 0~105 0~105

Bm 4 0~127 a 0~127 0~127

⢽ ₉ ᙹ᜾ᨱ ᮹⦽ ⦝⊹ ❭௝ၙ░ ᄡ⪹ đŝ ჵ᭥�� "MDP � 	 


➉⊹۵ ᮹ ჵ᭥a ݅ෙ ࢱ }᮹ ⦝⊹ ❭௝ၙ░ෝ ᙹᝁ⦹í ໑pitchesIࡹ 0~97, 0~127 ,

ᯕäॅᮡ bb᮹ ᙹ᜾ᮥ Ñ⊹໑ ₉ ᄡ⪹݅ࡽ ↽᳦ ᄡ⪹ࡽ sॅᮡ ⦝⊹ ᄡ᳑ෝ ᭥⦽ ❭௝2 .

ၙ░ಽ ᔍᬊ݅ࡽ ➉⊹.( 11)

➉⊹ ��� "MDP QJUDIT *

➉⊹۵ ᮹ ჵ᭥a ݅ෙ ࢱ }᮹ ⦝⊹ ❭௝ၙ░ෝ ᙹᝁ⦹í ໑pitchesIIࡹ 0~105, 0~127

ᯕäॅᮡ bb᮹ ᙹ᜾ᮥ Ñ⊹໑ ₉ ᄡ⪹݅ࡽ ↽᳦ ᄡ⪹ࡽ sॅᮡ ⦝⊹ ᄡ᳑ෝ ᭥⦽ ❭௝2 .

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)
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ၙ░ಽ ᔍᬊ݅ࡽ ➉⊹.( 12)

➉⊹ ��� "MDP QJUDIT **

݅ᮭᮡ ŝ ᨱᕽ ₉ᨱ Ù⊽ ⦝⊹ ❭௝ၙ░᮹ ᄡ⪹ᮥ ᭥⦽ ᙹ᜾ᮥ ᱶญ⦽pitchesI pitchsII 2

⢽ᯕ݅ ⢽.( 3)

ᙽ ᕽ ᙹ ᜾

Bm1

pitch1 x = n / 1.3 (1 / 1.76) - 36
pitch2 x = n / 1.3 (1 / 1.7) - 37.33
pitch3 x = n / 1.3 (1 / 2.0) - 40
pitch4 x = n / 1.5 - 42.30

Bm2
pitch2 x = n / 1.7 - 37.33
pitch3 x = n / 2.0 - 40
pitch4 x = n / 1.5 - 42.30

Bm3

pitch5 x = n / 1.2 (1 / 1.76) - 36
pitch6 x = n / 1.2 (1 / 1.7) - 37.33
pitch7 x = n / 1.2 (1 / 2.0) - 40
pitch8 x = n / 1.2 (1 / 1.5) - 42.30

Bm4

pitch5 x = n / 1.76 - 36
pitch6 x = n / 1.7 - 37.33
pitch7 x = n / 2.0 - 40
pitch8 x = n / 1.5 - 42.30

⢽ ₉ ₉᮹ ⦝⊹ ❭௝ၙ░ ᄡ⪹ᮥ ᭥⦽ ᙹ᜾ ᱶญ�� "MDP � 
 �
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օ }᮹ Ųᖝᕽಽᇡ░ ၼᮡ bb᮹ sᯕ ₉ ₉᮹ ᙹ᜾ᮥ Ñℱ ӹ᪅í ࡽ ↽᳦ s᮹ ჵ1 , 2

᭥ෝ ᱶญ⦹ᩡ .݅4) ⢽( 4)

ᙽ ᕽ đ ŝ ჵ᭥( )

Bm1

pitch1 ᪆┡ቭ ᷾ ࠥ-36~19.1 / 4 4
pitch2 ᪆┡ቭ ᷾ ࠥ-37.3~19.7 / 4 5
pitch3 ᪆┡ቭ-40~8.5 / 4
pitch4 ᪆┡ቭ ᰆ ࠥ-42.3~22.4 / 5 3

Bm2
pitch2 ᪆┡ቭ-37~37.4 / 3
pitch3 ᪆┡ቭ ݉ ࠥ-40~23.5 / 6 2
pitch4 ᪆┡ቭ ᷾ ࠥ-42.3~42.4 / 5 2

Bm3

pitch5 ᪆┡ቭ-36~23.7 / 5
pitch6 ᪆┡ቭ ݉ ࠥ-37.3~24.4 / 5 2
pitch7 ᪆┡ቭ ᰆ ࠥ-40~12.5 / 4 3
pitch8 ᪆┡ቭ ᰆ ࠥ-42.3~27.7 / 5 7

Bm4

pitch5 ᪆┡ቭ-36~36.1 / 6
pitch6 ᪆┡ቭ ݉ ࠥ-37.3~37.4 / 6 2
pitch7 ᪆┡ቭ ᷾ ࠥ-40~23.5 / 5 2
pitch8 ᪆┡ቭ-42.3~42.4 / 7

⢽ ₉ ₉ ᙹ᜾ᨱ ᮹⦽ ⦝⊹ ❭௝ၙ░ ᄡ⪹ đŝ ჵ᭥�� "MDP � 
 � 	 


ᯕ౨í ݅᧲⦽ sᮥ ၼ۵݅ ௝ࠥ޵⦹ ᮥ ᱽ᫙⦽ bb᮹ ॅᯕ ࢱ }᮹ ᖝᕽಽpitch1 pitch

ᇡ░ ᪅۵ s ᵲ ⦹ӹ อ ၼí ᮝಽࢉ ↽᳦ᱢᮝಽ ə ॅᯕ ᝅ⩥⦹í ۵ࡹ ⦝⊹᮹ ჵ᭥pitch

۵ ݅ᮭŝ z݅ ᦦᅕ. ( 1)

4) ᗭᙹᱱ ṙࢹ ᯱญᨱᕽ ၹ᪍ฝ
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ᦦᅕ ᝅ⩥۵ࡹ ⦝⊹᮹ ჵ᭥�� "-$0

݅ᮭᮡ ⦝⊹ᄡ᳑ෝ ᭥⦽ ᦭Łญ्ᯕ݅ ➉⊹.( 13)

➉⊹ ��� "MDP QJUDITIJGUFS
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�� "NVTFNFOU

⥭൜ŝ ⓕ௝ญ֘ŝ ௝ᯕቭᱥᯱᮭᦦᮥ ᭥⦽ ᮁ⯍ ۵ ֥ ᬵ ࠦᯝ ⥥௝(Amusement) 2007 7

ᯕቭൊ ᨱᕽ ᦥႊ⛽ᨕ ᦺᔢትᨱ ᮹⧕ Ⅹᩑࡹᨩᮝ໑ ᯕ łᮡ ᱽ༊ᮡ ᩑ(Freiburg) (Aventure)

ᵝᯱॅӝญ᮹ ᩑᵝಽᕽ᮹ ᮁ⯍۵ ྜྷುᯕŁ ᩑᵝᯱ᪡ ᖝᕽ əญŁ ℎᵲॅŝ᮹ ᮭᦦᱢ ᮁ⯍, ,

ࠥ ⧉̹ ᮹ၙ⦽݅ ᯲a۵ ⥥ಽəఉ ᨱᕽ✙י ݅ᮭŝ zᯕ ั⧩݅. .

ӹ۵ ᯕᱽʭḡ ԕa อु ᖝᕽಽ ⍉✙೅⦹۵ ᷪ⯆ᱢ ௝ᯕቭ ᱥᯱᮭᦦᮥ ⧕᪵݅ ᯕჩᨱ“ .

۵ ə ᵲ ᯝᇡෝ ᩑᵝᯱॅᯕ Ḣᱲ ⍉✙೅⦹í ⦽݅ ᩑᵝᯱॅᮡ ᦦᅕᨱ ⢽ʑࡽ ᮭᮥ ᩑᵝ⦹.

Ł ᜽e ḡᩑᮥ ☖⧕ ݅᜽ ᰍᔾ۵ࡹ ᮭᮥ ᖝᕽෝ ᯕᬊ⧕ ᷪ⯆ᱢᮝಽ ᝅ᜽e ᄡ⩶⦹ᩍ łᮥ,

อॅᨕ e .݅”

ᨱᕽ۵ }᮹ Ųᖝᕽa ᥑᩡᮝ໑ ࢱ }ᦊ Ḿᮥ ᯕ൉ᨕ ࢱ ໦᮹ ᩑᵝᯱॅᨱAmusement 4

᮹⧕ ᩑᵝࡹᨩ݅ Ųᖝᕽᨱᕽ ၼᦥॅᯙ ❭௝ၙ░۵ ⦝⊹ ᄡ᳑᮹ ⦝⊹ ❭௝ၙ░᮹ ᄡ⪹ᮥ ᭥.

⦽ ᙹ᜾ᮥ ᭥⧕ ᔍᬊࡹᨩᮝ໑ bb᮹ ❭௝ၙ░ॅᮡ ಽ ᱶ, [Bm1], [Bm2], [Bm3], [Bm4]

᮹ࡹᨕ ᯩ݅ ŝ ᮹ ❭௝ၙ░۵ bb ࢱ }᮹ ❭௝ၙ░ॅಽ ӹڹᨕᲙ. [Bm1] [Bm2] [t1p],

ಽ ᱽᨕࡽ ⬥ ➉⊹ಽ ᅕԕᲙ ⦝⊹ ᄡ᳑᮹ ❭௝ၙ░ಽ ᔍᬊࡹŁ[t2p], [t3p], [t4p] tr1

᪡ ᮹ ❭௝ၙ░ ੱ⦽ bb ࢱ }᮹ ❭௝ၙ░ॅಽ ӹڹᨕᲙ[Bm3] [Bm4] [t5p], [t6p],

ಽ ᱽᨕࡽ ⬥ ➉⊹ಽ ᅕԕᲙ ⦝⊹ ᄡ᳑᮹ ❭௝ၙ░ಽ ᔍᬊ݅ࡽ ə ԕᬊᮥ[t7p], [t8p] tr2 .

e݉⯩ ⢽⩥⦹໕ ݅ᮭŝ z݅ əฝ.( 7)

Fl.

Bm1
t1p transposition

t2p transposition

Bm2
t3p transposition

t4p transposition

Cl.

Bm3
t5p transposition

t6p transposition

Bm4
t7p transposition

t8p transposition

əฝ Ųᖝᕽ ❭௝ၙ░᮹ ๅ⦲ ŝᱶ�� "NVTFNFOU
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݅ᮭ ➉⊹۵ ີᯙ ➉⊹ᨱᕽ Ųᖝᕽ᪡ šಉࡽ ᇡᇥᮥ ၽ∭⦽ äᯕ݅Amusement .

ಽᇡ░ ᙹᝁ⦽ Ųᖝᕽ᮹ ❭௝ၙ░۵ bb ಽࢹ ӹڹᨕ ᯲łaa ᱶ᮹⧕ ᮡ״ ჵ᭥ಽI-Cube

ᄡ⪹ࡽ ⬥ ➉⊹᪡ ➉⊹ಽ ᅕԕᨕ ḥ݅ ➉⊹tr1 tr2 .( 14)

➉⊹ ��� "NVTFNFOU #N

➉⊹ ➉⊹ಽ ᅕԕḥ bb᮹ ❭௝ၙ░۵ ➉⊹ಽ ᅕԕᲙ ⦝⊹ෝ ᄡ⪵᜽┅۵tr1 , tr2 transp

❭௝ၙ░ಽ ⪽ᬊ݅ࡽ ➉⊹ ➉⊹ ➉⊹.( 15), ( 16), ( 17)

➉⊹ ��� "NVTFNFOU US�
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➉⊹ ��� "NVTFNFOU US�

➉⊹ ��� "NVTFNFOU USBOTQ

᭥᮹ ❭௝ၙ░ ᄡ᳑ෝ Ñ⊹໕ ݅ᮭŝ zᮡ ჵ᭥ ԕᨱᕽ ⦝⊹a ᄡ⦹í ࡽ .݅5)

⢽ ᦦᅕ( 5)( 2)

5) ᦦᅕ⪵᮹ ᬊᯕᖒᮥ ᭥⧕ ṙࢹ ᯱญᨱᕽ ၹ᪍ฝ ⦹ᩍ ⢽ʑ ⦹ᩡ .݅
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Fl.
tp t1p t2p t3p t4p

ჵ᭥
-3733 ~ -1973 -4000 ~ -2350 -4000 ~ 2350 -4230 ~ 4337
᪆┡ቭ ᪥ᱥ ࠥ4 4 ᪆┡ቭ ᪥ᱥ ࠥ4 4 ᪆┡ቭ ᰆ ࠥ5 3 ᪆┡ቭ7

Cla.
tp t5p t6p t7p t8p

ჵ᭥
-3733 ~ -1973 -4000 ~ -2350 -4000 ~ 2350 -4230 ~ 4337
᪆┡ቭ ᪥ᱥ ࠥ4 4 ᪆┡ቭ ᪥ᱥ ࠥ4 4 ᪆┡ቭ ᰆ ࠥ5 3 ᪆┡ቭ7

⢽ ⦝⊹ ❭௝ၙ░ ᄡ᳑ᨱ ᮹⦽ ⦝⊹᮹ ჵ᭥�� "NVTFNFOU

ᦦᅕ ⦝⊹ ❭௝ၙ░ ᄡ᳑ᨱ ᮹⦽ ⦝⊹᮹ ჵ᭥�� "NVTFNFOU

ᨱᕽ Ųᖝᕽಽᇡ░ ᨜ᨕḡ۵ bb᮹ ❭௝ၙ░ॅᮡ ⦝⊹ෝ ᄡ᳑⦹۵ߑ ⦥᫵⦽Amusement

ࢱ }᮹ ݅ෙ ❭௝ၙ░ᨱ ᩢ⨆ᮥ ӝⅅᮭᮥ ᦭ ᙹ ᯩ݅ ⦽ ᦦʑ ݚ ࢱ }᮹ Ųᖝᕽa ႑ᇥ.

ᨩŁࡹ ᯕಽᇡ░ ᨜ᨕḥ ᱶᅕॅᯕ ݅᜽ ࢱ }᮹ ❭௝ၙ░ಽ ӹڹᨕ ⦽ ᦦʑ ݚ ⅾ }᮹4

❭௝ၙ░a ᔾʑí ݅ࡽ ᯕ sॅᮡ ᜽ᨱ࠺ ə ᦦʑ᮹ ⦝⊹ෝ ᄡ⪵᜽┅۵ߑ bb ᔍᬊࡹᨩ.

ᮝ໑ ᯕ۵ ᯲⣩ᨱ ᯩᨕ ᔩಽᬕ ᮭᔪᮥ đᱶ⦹í ۵ࡹ ᵲ᫵⦽ ᫵ᗭa ᨩࡹ .݅

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)
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đು

ᯕࠩ᮲᮹ ᱥᯱᮭᦦ ᵲ ᖝᕽa ᔍᬊࡽ ᯲⣩ॅ᮹ Ğ⨆ŝ ᔍಡෝ ᩑǍ⦹ᩡ .݅

ə۵ Ŗᩑᰆᨱᕽ ᨜ᮥ ᙹ ᯩ۵ ᜽bᱶᅕෝ ᯲⣩ᮥ Ǎᖒ⦹۵ ੱ ⦹ӹ᮹ ᫵ᗭಽᕽ ≉ɪ⦹

ᩡ݅ ᖝᕽ۵ ᜽bᱶᅕෝ ə᮹ ᮭᦦŝ ᩑđ᜽⍽ᵝ۵ aƱಽᕽ᮹ ᩎ⧁ ᐱอ ᦥܩ௝ ᄡ⩶۵ࡹ.

ᱶᅕॅ᮹ ჵ᭥ෝ ಽݡ⦽ྕ ⪶ᰆ᜽⍽ ᯲aಽ ⦹ᩍɩ ݅᧲⦽ ᜽ࠥෝ a܆⦹í ⧩ .݅

ᯕ᪡ zᯕ ᖝᕽ۵ ᩍ్ aḡ ႊჶᮥ ☖⦹ᩍ ᮭᦦᮝಽ ᱲɝᯕ ᜽ࠥࡹŁ ᯩᮝ໑ ᯲ła۵,

əäᮥ ☖⦹ᩍ ᯱᝁ᮹ ᦥᯕॵᨕෝ ᝅ⩥᜽┅Ł ᩢᩎᮥ ⪶ᰆ᜽┍ ᙹ ᯩ݅ ᯕࠩ᮲ᮡ ᯕ ᇥ᧝.

᮹ ⢽ᱢᯙݡ ᯲łaಽᕽ ə᮹ ᯲⣩ᨱᕽ ᖝᕽ۵ ݉ᙽ⯩ ᔩಽᬕ ᦦʑಽᕽ᮹ ᮹ၙෝ չᨕᕽ

ᩍ్ ᩢᩎᮥ ᩑđ⧕ ᵝ۵ ᯙ░౪❑ቭ ᮭᦦ᮹ ๅ}ℕಽᕽ᮹ ✚ᄥ⦽ ᮹ၙෝ aḥ .݅
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A Study on Donoung Lee's musical works
- focusing on the works using sensors

4BOHCPOH /BN

This study examines the music of Donoung Lee using sensors.
Donoung Lee used sensor as a device of connecting visible informations from

concert hall to his music. His music using sensors characterized by indeterminacy.
He used the sounds of nature as the material for sound source, such as the sound
of water, pebbles and breath. And one who user sensor in his music could be a
composer on an instrument player.

In "Sound painting with brush"(2000), he used sensors to make a Electro-drawing
board which is the device for changing the digital informations for music. In
"Hansori for Chang, Alto saxphone, and Electronic sound:(2005) he used sensors to
make new sensor instruments such as a lever sensor, a beam sensor, a bend sensor
I, a bend sensor II, a piezo sensor, and a super janggo. In "ALCO" series, he used
a sensor to change the gesture of player into the digital informations for music. In
addition "Amusement" series, he used sensors to let players control the sounds
recorded by themselves.

In conclusion, Donoung lee used sensor for his music in various ways and the
music was brought to an interactive live electro-acoustic music with the algorithm.

Key words: sensor, interactive, live electro-acoustic music, algoruthm.
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1. Introduction

Imagine that we are in a room sitting on table that is 10 meters long and each

of us is sitting at the head and tail of the table. We a conversing on the subject

of music and all of a sudden I flash an object for less than a second and I ask

you “what is it that I just showed you?” Puzzled, by this rather strange behavior

and question, you warily say: “it’s a watch.” Now, if we stop for a second and

think about this situation one cannot help but realize that this scenario is actually

pretty amazing I only very fleetingly showed this object for a mere split second�
and yet you were able to identify it with confidence and without hesitation at�
least as far as the recognition task is concerned. The answer is correct. It is indeed

a watch. One of the reasons it is possible to identify such an object so quickly is

due to what is referred to as salient features. Salient features are characteristics of

objects that are representative and “salient” for a given objects. In other words,

salient features can be regarded as attributes and qualities that are representative of

an object. In the case of the watch, we were able to quickly extract salient features

of that particular object and immediately determine what it was by noticing that it

had a somewhat oval shape, handles that seemed to look like straps, some shiny

small metal parts, and a predominantly black colored texture that appeared

“rubber-like.” Now, if we apply to this concept to sound objects and musical
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signals, the general idea stays the same if we hear a short sample of a song or�
audio sample and if we have prior experience with that sound object, we can

quickly and often confidently identify what we are hearing. In a way, we extract

salient audio features without worrying about the subtle nuances and use those

audio features in making sense of what is being heard. In this paper, I will discuss

possible applications exploiting feature extraction paradigms for computer music

applications, especially in the area of sound synthesis, electro-acoustic music

analysis, and pedagogy.

2. Brief Overview of Salient Features and
Feature Extraction

Use stuff from my Ph.D. thesis, line segment approximations, MDS, MIR,

machine learning, pattern recognition, various algorithms

As mentioned in the introduction, a large part of our hearing system’s

functionality and the way we perceive sound is through recognizing and extracting

salient features of sound. This should not be such a surprising fact if we think of

the following scenario. We are running down the street and hear a song gently

vibrating in the air which we immediately recognize although there are a lot of

other sounds happening in the middle of the city center in Seoul. We recognize

the song quite easily albeit the sound quality and SNR is quite poor we�
recognize the instruments, the voice, and the musical work itself without having to

hear the subtle details which actually seem to get drowned by the surrounding

ambient sounds. Thus, in a sense, there are salient parts of a sound object, audio

signal, or musical waveform that are important and are somewhat skeletal to the
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sonic event that we are hearing. In other words, we are not overly concerned with

the minute details and actually seem to use salient characteristics that stand out

when the task of identifying and recognizing sound objects is concerned. The

question now is what are those salient features and how did we find them? Before

we introduce what some of those features area, let’s first see where and how some

of these important dimensions of sound came from one of those research areas�
where features were discovered is called multidimensional scaling (MDS).

The origins of Multidimensional Scaling (MDS) can be traced to the field of

psychometrics, proposed and coined by Torgerson (Torgerson 1952). MDS is a

technique designed to help understand human judgment achieved through similarity

and dissimilarity measurements of objects and has also been applied in musical

timbre research. A typical MDS testing environment includes subjects who are

presented with pairs of tones and asked to scale the similarity or dissimilarity

between them. It is similar to the so-called Semantic Difference (SD) method

which comes from the communication literature and is generally used in the study

of human reaction to stimuli words presented to a subject. In MDS, adjectives of

opposite extremes such as dark-bright are used in order to make similarity

measurements and unlike SD, in MDS, pairs of tones are presented to the subject

rather than a single tone. The data analyzed in MDS systems are obtained via N

number of subjects each relating to M sounds in a pair-by-pair basis. With the

acquired data (usually a higher order dimension), a mathematical procedure for

dimensional reduction is applied ultimately rendering a low dimensional system.

These dimensions are often reduced to 2 or 3 known as timbre spaces as shown

in Figure 2.1. The relative distances are typically computed with Euclidean metrics

and the resulting axes are analyzed for any relation to spectral and temporal

features of a sound.
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Plomp (Plomp 1970) was one of the first researchers to utilize MDS

investigations for musical signals studying its application on steady-state portions

of 9 musical instrument tones that were divided into 18-1/3 octave sub-bands

resulting in 18 dimensions. He continued to use MDS to investigate the

contribution of phase to timbre (Plomp 1976) where he discovered that phase

played a subtle role in the perception of harmonically structured sound and

furthermore discovered that fixed spectral envelopes to be more important than

time-variant envelopes in the perception of timbre. He explained his assertion

through what he called the spectral space (measure of spectral differences in

complex tones) saying, “ the more similar the sound spectra are of two complex佛

tones, the more similar they are in timbre.” In summary, not only was it

important to see the significance of phase in a complex tone, but it was also

important that the timbre space space defined by features obtained through MDS�
showed salient sonic dimensions which correlated to physical aspects of tones.
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Similarity studies performed prior to 1975 have primarily dealt with steady-state

portions of sound objects concentrating on harmonic qualities of sound. Transient

attributes such as onsets and decays were not included in the investigations. Grey

(Grey 1975, 1977), however, carried out significant MDS work with tones that

were temporally complete as they included the attack, sustain, and decay portion of

a tone (flutes, double reeds, single reeds, brasses, and strings were included in his

studies). The tones were, however, normalized in fundamental frequency (Eb above

middle C), loudness, and duration. His studies revealed three important acoustical

feature dimensions:

Spectral energy distribution: Observed as spectral bandwidths and concentrations

of frequency amplitude components in the steady-state portion.

Synchronicity: The synchronicity in the collective attacks and decays of upper

harmonics, i.e. observation of tone onsets/offsets as to whether upper harmonics

enter/leave in close time alignments.

Low amplitude, high precedent energy: most often inharmonic energy, during the

attack phase characterized by components of high-frequency, low-amplitude values.

Notable findings of his experiments were not isolated to finding new timbral

features but also discovery of possible evidence suggesting a data reduction

scheme that may occur somewhere within our hearing system. As shown in Figure

2.2 (b) which presents the decimated version of Figure 2.2 (a), the data reduction

occurred in the order of 100:1, implemented with the so-called line-segment

approximation that had between 5 to 8 nodes (note the smooth harmonic envelopes

decimated to rough representations using only a fraction of the original data

points). When synthesized with the reduced data sets, an impressive tone quality,
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very close to its original was achieved. The drastic modifications in the complex

time-variant functions suggested that micro-fluctuations found in the analyzed tones

may not be that significant in the recognition of timbre.

'JHVSF ��� 	B
 0SJHJOBM BOBMZTJT 	(SFZ ����


'JHVSF ��� 	C
 -JOF�TFHNFOU BQQSPYJNBUJPOT 	(SFZ ����


Further insights that may imply a data reduction scheme in the human auditory

system are observed in the fact that for digital telephony of speech data, a

sampling rate of 8 kHz is used as a standard. This means that only frequencies up
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to 4 kHz are available at any given time. Furthermore, due to data compression

techniques such as LPC and codebook based excitation methods such as CELP

(Codebook Excited Linear Prediction); a even more limited representation of the

original 4 kHz is actually transmitted to the receiver. Remarkably, even under

these seemingly poor conditions brought about through decimation and data

compression, it is still possible to recognize the speaker and what is being said �
in the case of music, recognize the musical work and hear the general and some

of the musical subtleties. This is not to say that the sound quality is very high or

optimal which it is not, nor is it suggested that “CELP based synthesis” produces

all the micro subtleties desirable for a sophisticated digital compositional tool.

What it does suggest, however, is that for the recognition of a sound object, the

whole range of spectral information is not necessarily required. In short, the sound

quality to a “reasonable extent” is not critical in the recognition of a musical

instrument, rather salient features seem to be more crucial.

Other studies with MDS resulted in observations of additional salient features

such as the spectral centroid (Iverson, Krumhansl 1993), log-rise time and

irregularity (Krimphoff, McAdams, Winsberg 1994). McAdams et al. further

elaborated on spectral irregularity substituting it with the spectral flux (McAdams,

Beauchamp, Meneguzzi 1999). An interesting observation that can be made with

timbre space is that timbre judgments seem to be based on physical properties of

tones rather than some sort of non-acoustical grouping scheme. In Grey and

Gordon’s words “This may indicate that clustering is based more upon perceived

features of tone rather than to some cognitive recognition or class-membership

naming function” (Grey, Gordon 1978).
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3. Feature Extraction Algorithms

In this section we will introduce a number of well-known salient features and

possible ways of implementing them in software. Not surprisingly, feature

extraction algorithms are generally implemented in the frequency and time-domain.

Most of the research in the frequency domain analysis has been based around the

Fourier transform. This may be partly due to the fact that the hearing system on

one hand seems to do frequency analysis much like the Fourier transform.

Specifically, the Discrete Fourier Transform (DFT) version along with the Short

Time Fourier Transform (STFT) and its efficient Fast Fourier Transform (FFT)

version comprise the backbone of many studies in the frequency domain.

3.1. Harmonic Analysis

One of the most prominent features from spectral analysis has to do with the

behavior of harmonics and indeed the knowledge of locations of harmonics

themselves this is especially the case for musical sounds. Although harmonic�
analysis pertains primarily to feature extraction for pitched sounds; it is important

as a large number of sounds are based on pitch-producing resonant structures. We

will not delve into how harmonics are automatically computed as there is a myriad

of ways of extracting this information. Instead, we will focus on salient features

such as shimmer, jitter, inharmonicity, and harmonic expansion/contraction that can

be computed once we have knowledge of the harmonic structure.

������ *OIBSNPOJDJUZ

Inharmonicty can be described as the error between measured harmonics and
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their theoretical ideal harmonics. As we will have experienced, sounds that have

ideal harmonically structured designs, especially those that are static and do not

change with time tend to sound “unnatural.” Naturally sounding sonic objects do

not behave in this mathematically perfect manner and subtle deviation of the

frequency locations of the harmonics occur. Mathematically, inharmonicity may

defined as:

N denotes the total number of harmonics, n the current harmonic number, fn the

nth harmonic frequency component and f0 the fundamental frequency. The net

inharmoncity of a given frame can then be computed as the sum of each

component with respect to the fundamental denoted as H in the following

equation:

For example, inharmonicity is observable in stringed instruments such as the

piano or electric guitar where the stiffness of the strings causes inharmonicity

especially with higher partials. The stiffness together with string tension contributes

to the restoration of string vibration to their rest state.

������ )BSNPOJD &YQBOTJPO�$PNQSFTTJPO 	1BSL ����


“Compression” and “expansion” of harmonics are sometimes noticeable in

spectra. Harmonic expansion and compression feature represents a method which

will give information regarding how much the harmonic series is expanding or

compressing with one number its slope. Figure 3.1 depicts this idea where the�
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middle “y = x” with slope 1.0 is the point of reference. Hence, harmonics that are

expanding would have a slope that is greater than 1.0 and harmonics that are

compression would have a slope smaller than 1.0, where the extent of expansion

and compression would be dictated by slope m.
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For a more precise measure of the expansion/compression characteristics,
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line-fitting algorithms may be applied instead of a single scalar representation.

������ 4IJNNFS BOE +JUUFS

Shimmer and jitter refer to short-time, subtle irregular variations in the amplitude

envelope and frequency envelope of spectra respectively. Figure 3.2 shows a

shimmer plot for 9 harmonics of a French horn sample. Note that the “random”

amplitude modulation is especially present in the higher harmonics and the lower

harmonics have virtually no shimmer properties. In the case of jitter for the same

French horn sample, there seems to be little irregularity for all of the harmonics.

'JHVSF ��� 4IJNNFS
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Jitter is also characteristic in instruments such as the string family. For bowed

strings, the unstable interaction between the bow and string constant action of�
micro-level pulling and releasing, results in frequency jitter.

3.2. Spectral Centroid

The spectral centroid discussed in previous sections corresponds to a timbral

feature that corresponds to the brightness of a sound. This important feature has

been elicited in the past (Helmholtz 1954, Lichte 1941) and experimentally

observed in MDS based investigations (Krumhansl 1989, McAdams et al 1995,
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Lakatos 2000). The spectral centroid can be thought of as the center of gravity for

the frequency components of a signal. It exists in many variations including its

mean, standard deviation, square amplitudes, log amplitudes, use of bark frequency

scale (Sekey, Hanson 1984), and the harmonic centroid. During the lifetime of a

sound, the centroid changes as seen in Figure 3.4 and furthermore as one might

expect, it varies characteristically with intensity (it has been suggested to use ratio

of centroid to intensity by some researchers). For example, a trumpet blown in

middle C with pianissimo and forte dynamics result in different spectral centroid

characteristics. The centroid, currently one of the MPEG-7 timbre descriptors, is

defined as:

X[k] is the magnitude corresponding to frequency bin k, N is the length of the

DFT and SC is the spectral centroid in Hertz. Generally, it has been observed that

sounds with dark qualities tend to have more low frequency content and those with

brighter sound dominance in high frequency (Backus 1976) which can be inferred

by the value of the centroid. This should make sense as a spectrum biased towards

the high frequency end will produce a brighter sound to that where the spectrum

is tilted towards the DC.

SCHz =

k ⋅ X[k]
k=1

N−1

∑

X[k]
k=1

N−1

∑

(3.3)



��� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

violin

trumpet
flute
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It has also been suggested (Kendall, Carterette 1996) that the centroid be

normalized in pitch hence making the spectral centroid a unit-less and relative

measure since it is normalized by the fundamental frequency f0. Some researchers

have therefore included both the normalized and absolute versions of the centroid

(Eronen, Klapuri 2000)

However, with the addition of fo it is only useful in the context of pitched
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sounds as purely percussive or inharmonic sounds usually are absent of a

fundamental frequency. Furthermore, for obvious reasons, a precise

pitch-extraction algorithm has to be devised for accurate centroid measurement

which is not a trivial problem to solve.

������ 4QFDUSBM *SSFHVMBSJUZ

Spectral irregularity (Krimphoff 1994) also referred to as spectral smoothness

(McAdams 1999) basically shows the irregularity of a signal usually computed

with the STFT where the average of the current, next, and previous amplitude

values are compared with the current amplitude value. Bregman (Bregman 1990)

remarks that the smoothness of a spectrum promotes integration of partials to a

same source and a single higher intensity partial is more likely to be perceived as

an independent sound. It has also been found to be useful in revealing complex

resonant structures of string instruments.

A recent modified version also exists and is expressed as in Equation (3.6).

Unlike the conventional spectral irregularity algorithm Equation (3.6) is different

that it highlights the power of the spectrum due to the nonlinear square operator.
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The spectral flux defines the amount of frame-to-frame fluctuation in time. It is

computed by the 2-norm difference between consecutive STFT frames.

where the general q-norm is:

X[f] denotes the magnitude components of frame f and Xp[f] the previous (p)

frame’s magnitude components of same vector size as X[f]. SF also known as the

delta magnitude spectrum has also been used to discriminate speech and musical

signals. It exploits the fact that speech signals generally change faster than musical

signals, noting that in human speech there is a constant game of ping-pong being

played between consonants and vowel sounds. In musical signals however, drastic

changes tend to vary on a lesser degree.

������ -PH 4QFDUSBM 4QSFBE

The log spectral spread obtained as a salient dimension from MDS experiments

with sonar sounds (Tucker 2001) is defined as the energy found between bounded

pairs of upper and lower frequencies. The “left and right” bounds are found by

applying a threshold value with respect to the maximum amplitude of the spectrum

(e.g. 10 dB off the maximum) followed by locating the upper and lower�
frequency bounds, and finally taking the log of the result. The spread is somewhat

similar to the spectral distribution found by Grey (Grey 1977) and is also

compared to the richness of a sound. However, no attempts have been made to

quantify this factor. The left-bounded frequency by itself has also been detected as

][][ fXfXSF p−= (3.7)

q
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a prominent dimension in his timbre space. Spectral spread may be helpful along

with envelopes to observe qualities of instruments such as trombone, French horn,

and tuba which generally lack in high frequency content, whereas the trumpet

primarily due to its brightness is rich in upper harmonics (Howard, Angus, 2001).

The spectral spread has also been specified as one of the MPEG-7 audio

descriptors.

FFT -10 dB
off max X[f] find boundariesx[n] X[f] X[l ...r]

X[l-r]

log ( )X'[l-r]

'JHVSF ��� -PH 4QFDUSBM 4QSFBE 'MPX $IBSU

������ 3PMM�PGG

The roll-off point in Hertz is defined as the frequency boundary where 85% of

the total power spectrum energy resides. It is commonly referred to skew of the

spectral shape and is frequently used in differentiating percussive and highly

transient sounds (which exhibit higher frequency components) from more constant

sounds such as vowels.

R is:

RSR = (3.8)
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X[k] are the magnitude components, k frequency index and R the frequency

roll-off point with 85 % of the energy.

������ 4QFDUSBM 'MBUOFTT .FBTVSF

The spectral flatness measure is defined as the ratio between the geometric mean

(Gm), and the arithmetic mean (Am) as shown in Equation (3.10). It gives insight

on the noise content of a signal and has been used in speech research to extract

voiced and unvoiced speech signals (Yantorno 2000). As SFM approaches 0 the

signal becomes more sinusoidal and as SFM approaches 1 the signal becomes

more flat and de-correlated.

Equation (3.10) can be further extended to refer to the tonality (dominant

sinusoidal components) denoted by (Johnston 1988) which ranges from 60 dB儎 �
to 0 dB and is computed via Equation (3.11) with SFMdBmax set to 60 dB. The�
closer is to 1 the more “tonal” the signal becomes and the closer is to 0 the儎 儎

noisier it is. This method does not imply any sort of harmonicity in the signal but

suggests the absence and presence of dominant sinusoidal components which help

in segmentation of signal.
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The spectral envelope, which embodies a wealth of information, is really a

“zoomed-out” view of the power spectrum. What determines the shape of the

envelope is basically the location of dominant peaks on the frequency scale. As

described earlier, one surprising finding by Grey was that through line-segment

approximation of the envelopes (Grey 1977), he was able to get very good

re-synthesis results of the original tones with a 100:1 data reduction. On the

distribution of the harmonics, it has been suggested that no harmonics higher than

the 5th to 7th, regardless of the fundamental frequency, are resolved individually.

Studies have shown that the upper harmonics rather than being perceived

independently are heard as a group (Howard, Angus 2001). Further support for this

phenomena is made by Hartman who, according to Puterbaugh (Puterbaugh 1999),

suggests that for a signal with fundamental frequency below 400 Hz, only the first

10 harmonics play an individual role: harmonics greater than 10 affect the timbre

en masse.

Numerous methods exist in determining the spectral envelope. One method is by

salient peak detection of the power spectrum. This method is summarized in

Figure 3.6, where first the power spectrum is computed via the FFT, followed by

salient peak picking and finally interpolation.

FFT Salient Peak
Picking Interpolationx[n] X[f] X[m] X'[f]

'JHVSF ��� 1FBL EFUFDUJPO NFUIPE GPS TQFDUSBM FOWFMPQF

3.3. Attack time (rise-time)

The traditional attack time or rise-time of a sound is simply defined as shown in
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Equation (3.12) also sometimes used without the log operator. It computes the time

between a start-point (determined via a threshold value) and the time location of

the maximum amplitude of a sound. The log-rise time has been found to be an

important dimension in MDS and other timbral studies as discussed before, where

it is often found as one of the three dimensions of a given MDS timbre space

(Saldanha, Corso 1964; Scholes 1970; Krimphoff 1993; McAdams 1995, Lakatos

2000).

However, a caveat is that the threshold value and maximum gain values do not

give an absolute definition of where the attack starts and ends. As a matter of fact,

no concrete measurement studies have been published that I know of which

describe a clear and unambiguous measurement technique to describe the attack. A

slight variation for Equation (3.12) also exists in the form of Equation (3.13).

Here the only difference is setting a threshold value for the maximum magnitude

of a signal with a maximum threshold coefficient, sometimes set to 2% of the

maximum magnitude (Misdariis, Smith, Pressnitzer, Susini, McAdams 1998).

However, this approach, although sometimes better for some envelopes, is again a

static approach to a dynamic problem and may cause errors and inconsistencies

when computing the attack time.
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Amplitude modulation is omnipresent in musical tones, especially in performance

situations and is often accompanied by frequency modulation, both being strongly

( )threshttLRT −= maxlog (3.12)

( )threshMinthreshMax ttLRT −= log (3.13)
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coupled to each other (Backus 1976). As seen in Figure 3.7 (Park 2000), low

frequency oscillation can be seen in the amplitude envelope.

'JHVSF ��� 4PGU USFNPMP PO TBYPQIPOF

The amplitude modulation frequency typically ranges from 4~8 Hz and is

usually found in the steady-state portion of a sound. It can be computed with

pitch tracking methods of the sustain portion of the sound. For modulation

frequencies between 9 ~ 40 Hz, a “roughness” and “graininess” perception is

noted, which also contributes to the resulting timbral quality.
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The temporal centroid has been found important as signal descriptors for highly

transient and percussive sounds. It has been used along with log-attack time and

spectral centroid in MDS experiments by Lakatos (Lakatos 2000). It is defined as

the energy weighted mean of the time signal given in Equation (3.14) and is also

a part of the MPEG-7 audio descriptors.

x[n] is the input signal, n time index and L the length of the signal.
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4. Feature Extraction Examples in Musical Applications

A plethora of computer music research exists today, ranging from sound

synthesis, audio analysis, to machine learning, and algorithmic composition just to

name a few. A large area that has found much interest in recent years is the area

of music information retrieval (MIR). As a matter of fact, much of the salient

feature algorithms we mentioned previously play an integral role in MIR research.

MIR research includes automatic musical instrument recognition, automatic genre

detection, voice recognition, fingerprinting, and much more.

4.1. Feature Modulation Synthesis (FMS)

Another area that where MIR research can be used is in the area of sound

synthesis to be more precise, application for a synthesizing sound via analysis:�
resynthesis by analysis. The idea of this type of sound synthesis system came

about during my Ph.D. thesis research between 2002 and 2004 where the notion of

modulating timbral features (noise content via LPC) was proposed in the future

work part of the thesis and is currently being developed at Tulane University. The

system in question is called Feature Modulation Synthesis (FMS) (Park et. al 2007,

2008). The system’s concept is quite straightforward and takes the idea of enabling

the modulation of an existing sound object via analysis of its timbral dimensions

(features) and modification of one, two, or all of the analyzed features to render an

altered sound object output. The motive for such a system springs from the lack of

concrete nomenclature musicians and composer use when dealing and

communicating sonic ideas pertinent to timbre. Making something warm, cold,

funky, harsh, or sharp doesn’t really mean much and can have different meanings
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depending on a person’s background and many other factors. Figure 4.1 shows the

basic structure of FMS.

'JHVSF ���� #BTJD TUSVDUVSF PG '.4

s refers to the original input signal, v the extracted feature vectors v’ the

modulated feature vectors and s’ the resynthesized sound object. Although

modulating one specific timbral dimension ideally should not affect any other

features, in practice, artefacts may and do occur. The first block in Figure 4.1

(salient feature extraction) utilizes various time and frequency-domain-based

analysis algorithms. The second feature modulation block changes the desired

features and corresponds to an important module in FMS as it contains algorithms

that alter the analyzed feature profiles v to desired new feature profiles v’. The

final block takes the modulated feature vector v’ and synthesizes the modulated

sound object via time and frequency-domain processes. A current implementation

of FMS has been developed in Matlab using various GUI interfaces (Park et. al

2008) as shown in Figure 4.2.
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The feature extraction and feature modulation algorithms implemented thus far

include AM, FM, LPC-noise analysis, attack-time, amplitude envelope, temporal

centroid, pitch modulation, Inharmonicity, harmonic expansion, harmonic

compression, spectral flux, spectral envelope, spectral spread, spectral centroid,

spectral jitter, and spectral shimmer totaling 15 features. Details regarding the

implementation and development of the algorithms can be found in the 2007 and

2008 ICMC proceedings (Park et al. 2007, 2008). What is interesting about FMS

is that it uses a fundamentally different approach to more common synthesis

methods such additive synthesis, physical modeling, or FM synthesis where one
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basically starts off from scratch generating a new sound at the end of the road. In

FMS, the idea strictly follows an approach whereby a sound object can be

regarded as being decomposed into several audio dimensions. These dimensions

are then put back together after some type of modulation and alterations of those

dimensions.

4.2. Electro-Acoustic Music Analysis (EASY)

Another system that the Tulane University Music Science and Technology

program is currently developing is EASY which is an acronym for

Electro-Acoustic Music Analysis System. This system is also very straightforward

in its conception and basically utilizes salient features as a means to help gain

insights on electro-acoustic music works. The motivation for EASY springs from a

lack of software tools (or tools in general) for the analysis of electro-acoustic

music in particular, but also as well as musical works that are more traditional

based on pitch, harmony, and rhythm. EASY is not an automatic system that

analyzes a musical work and outputs results per se, it is rather a system that can

be regarded as a tool for aiding and providing the user with sonic measurements

via graphic means which can be used as a visual guide in gaining insights on a

given piece. The basic idea is quite simple and is based on exploiting salient

feature extraction techniques to compute salient audio features from a given sound

wave and display them in intuitive and helpful ways for analysis of music,

especially electro-acoustic music as traditional pitch, rhythm, and harmonic

analyses often yield no useful results. This type of system can help us visualize

what we are hearing and also help observe sonic events that we may have missed

or are not hearing clearly thus providing further possibilities for visuals informing

our aural experience ultimately assist in our understanding of a musical work.
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4.3. Real-Time Performance Situations

In the previous section we presented applications for non-real time situations but

one can easily imagine how analysis and modulation of salient feature vectors

using FMS or EASY can be easily applied to real-time performance situations. For

example, imagine a situation where we have an electric bass plugged into the

computer producing sound on one end and a laptop performer generating sounds

from his/her computer on another end. Both are connected to the house sound

system and both have access to each other’s direct signal. In this type of setup we

can imagine a scene where performer A “listens” to the signal of performer B via

salient feature extraction in real-time and decides to use one, two, or N number of

features from performer B to modulate the sound that is produced by performer A.

For example, using B’s spectral centroid profile, impose it on A’s output and

gradually changing A’s output by subtly using the spectral spread profile of A in

the beginning and applying 100% of the spread vector from B at the end of the

transition phase. Now, the usage of features does not always have to be in the

realm of feature congruency or resonance, rather, one could also envision applying

features that would be “opposite” or extremely dissimilar to a sound that is being

analyzed by modulating the timbre space so that timbre space of A is maximally

dissimilar to the timbre space of B and everything in between. A three-dimensional

graphic interface comes to mind for this type of application where each dimension

would be mapped to a particular feature where each dimension can be dynamically

selected for system dynamicity and flexibility. Other scenarios may not even

require a separate performer but simply having a database of various feature vector

profiles save beforehand and loading them into the current system and modulation

sounds that are produced on-the-fly.

Yet another possible application of feature extraction techniques is in the area of

video in conjunction with audio. Audio visual works are without a doubt becoming
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more of a standard in concert halls, yet there is much difficulty in trying map

visuals to the audio and vice-versa. Not that there always needs to be a correlation

between the visual and auditory senses However, if we used salient feature佛

extraction methods for the audio part and the video part and investigated ideas to

link and map features together, interesting and perhaps even a coherent perceptual

experience may be obtained. For example, simply computing the spectral centroid

of the audio signal which is related to the brightness of sound and mapping it to

the brightness factor of the video part in a segment of the work may be a simple

yet effective way of correlating the audio with the video. For sure, this is not the

most exciting mapping one can think of but perhaps using salient feature extraction

of audio and video signals and investigating correlations/non-correlations and

applications for artistic endeavors seems to be a potential fruitful area for research

and development.

5. Conclusion

In this article we have presented an introduction of feature extraction and related

techniques for obtaining audio feature vectors. We have also seen some examples

of applications utilizing feature vectors for musical purposes including the FMS

and EASY systems and further explored potential application for real-time

performance situations. It is clear that there are still many more areas in

engineering and sciences that can exploited for musical purposes and feature

extraction seems to be just the tip of the iceberg.
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ᮡ ᮭᦦŝ ʑᚁ᮹ ᮖ⧊᮹ ᰆᮥ ⢽ႊ⦽ Ŗᩑ᮹ ᯝ⪹ᮝಽ ᜅ╁⡍“isAT2008 - 3rd space"

ऽ ᮹⦺ݡ ᪡᮹ օ✙ᬭⓍ ⟝⡍ຝᜅෝ ʑ⫮⦹Ł ⎹▱⊁ෝ }ၽ⦹ᩡ݅ ✚⯩ ᗭญCCRMA , .

᮹ ᱥݍŝᱶ ᦩ࠺ ၽᔾ⦹۵ ॽ౩ᯕෝ Łಅ⦽ ᮭᦦᱢ ⎹▱⊁a ⪽ၽ⯩ ᨩᮝ໑ࡹ᮹ם ᧲἞᮹,

Ŗᩑᰆᮥ ᜽bᱢᮝಽࠥ ᩑđ⦹ʑ ᭥⦽ ႊჶࠥ ᱽ᜽⦹ᩡ݅ ʑᚁᱢᯙ ໕ᨱᕽ۵ ᧲ḩ᮹ ᝅ᜽.

e ᪅ॵ᪅ ᱥᘂᮥ ᭥⧕ᕽ CCRMA1)᮹ ᨱᕽ }ၽ⦽SoundWire research group JackTrip

᜽ᜅ▽ᮥ ᔍᬊ⦹ᩡ݅ ᅙ ᩑᵝ۵ ⦽ǎ ᱥ☖ᮭᦦ ᱥ☖ᦦʑ ᩑᵝ᪡ ┡≉ݡ ᖅᰆǍ ᱶa. , - , , -

ၙǎ ᜅ╁⡍ऽ ᮹⦺ݡ ఊ┲ ᦺᔢት᮹ ᱥᯱᮭᦦ ⩲ᩑᮝಽ ᯕ൉ᨕᲭ .݅

ॵḡ▙ ᦦaྕ ఊ���� 	6�5FDI QFSGPSNBODF MBC�


ᱥ☖ᱢᯙ ⦽ǎ᮹ ⟝⡍ຝᜅ۵ ᦦ a ྕ ⩶┽ಽ ⢽⩥ࡹ໑ ᯕäᮡ ᮭᔪ ᰆ݉( ), ( ), ( ) , ,䗮 㱍 䈐

௹י ༙Ḵ∅ᔍ᭥॒ᮥ ᦥᬑෙ݅ ᯕ్⦽ ᦦ a ྕ ⩶┽᮹ ᵲ᫵ᬱญ᪡ ᫵ᗭॅᮥ ▭Ⓧסಽ, ( ) . , ,

ḡ᪡ đ⧊⦹ᩍ ᔩ೎Ł ࠦ₞ᱢᯙ ⦽ǎᱢ ᩩᚁ ⢽⩥ ႊ᜾᮹ ⎹▱⊁ಽ }ၽ⦽ .݅

əฝ � ॵḡ▙ ᦦaྕ ఊ }ֱࠥ�

1) CCRMA (Center for Computer Research in Music and Acoustics, Stanford University)
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ᔍᨦ ԕᬊ����

ॵḡ▙ ᦦaྕ۵ Ⓧí ݅ᖐ aḡ ᩑǍ ᇥ᧝ಽ ӹ݅ڽ ℌ ჩṙ۵ ᮭ⨆ ၰ ᖝᕽ ᮲ᬊʑᚁ.� �
ᩑǍ ࢱ ჩṙ۵ Ŗᩑᩢᔢ ⢽⩥ʑᚁ᮹ ᩑǍ ၰ }ၽᯕ݅ ᖙ ჩṙ۵ ಽᅨ ᮲ᬊʑᚁ ᩑǍ ၰ, .

}ၽ օ ჩṙ۵ ᭥᮹ ༉ु ᩑǍa ᱢᬊࡽ ॵḡ▙ ᦦaྕ ༉ߙ ᩑǍ ၰ }ၽᯕ, New Type

໑ ษḡสᮡ ॵḡ▙ ᦦaྕෝ ၵ┶ᮝಽ ⦽ ᱥ☖ᩩᚁŝ ݅᧲⦽ ๅℕ ၰ ʑᚁ᮹ ᱲ༊ᮥ ᱢᬊ,

⦽ Ʊᮂŝᱶ ᩑǍ ၰ }ၽᯕ .݅

əฝ � ॵḡ▙ ᦦaྕ ఊ ᔍᨦ ᇥ᧝�

ᜅ╁⡍ऽ ŝ᮹⦺ݡ ⩲ᩑ2.

֥ ᬵ ᯝ Ŗᩑᮡ ᇡᱽ᪡ zᯕ ᬱÑญᨱ ᯩ۵ ᩑᵝᯱ2008 10 9 “isAT2008 - 3rd space"

ॅ e᮹ ⩲ᩑᮝಽ ᱽ ᮹ Ŗeᮥ ₞᳑⦹Łᯱ ⦹ᩡ݅ ┽⠪᧲ թນᨱ ᯩ۵ ࢱ ӹ௝a օ✙‘ 3 ’ .

ᬭⓍෝ ☖⧕ ⩲ᩑ⧉ᮝಽ b ӹ௝᮹ ྙ⪵ ᮭᦦ ᮭᦦa ʑᚁᮥ ᦥᬑ෕Ł ᅕ݅ ᔩಽᬕ ᮭᦦ, , ,

ᮥ ᱽ᜽⧁ ᐱ ᦥܩ௝ ᯕ Ŗᩑᯕ ᬒ޵ ⪽ၽ⦽ ྙ⪵ Ʊඹෝ ᭥⦽ Ʊࢱᅕ᮹ ᩎ⧁ᮥ ⧁ ᙹ ᯩ,

݅۵ ʑݡ ᩎ᜽ ᯩᨩ .݅
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ᅙ Ŗᩑᮥ ᭥⧕ ⦽ǎᩩᚁ᳦⧊⦺Ʊ ၙ௹Ʊᮂᵡእ݉ ॵḡ▙ ᦦaྕ ఊ᮹ ᩑǍᬱŝ ၙǎ ᜅ

╁⡍ऽ ⦺ݡ ᮹ ᩑǍᬱᮡ ᙹ}ᬵ ᱥᇡ░ ⎹▱⊁ෝ }ၽ⦹Ł օ✙ᬭⓍ ⪹Ğᮥ ▭ᜅCCRMA

✙⦹ᩡ݅ ʑᚁᱢᯙ ྙᱽᱱॅ᮹ ⧕đ ⬥ᨱ۵ ⦽ǎᮭᦦŝ ᱥᯱᮭᦦ᮹ ᳑⪵ෝ ᭥⧕ ⧉̹ ☁.

᮹⦹Ł ᔍᬕऽෝ ॵᯱᯙ⦹໑ ᅕ݅ ӹᮡ ᳑⧊ᮥ อॅᨕ ӹu .݅

3. Technical issues

⦽ǎ᮹ Ųݡᩎ☖⧊ᩑǍ}ၽ฾���� 	,03&/
�


⦽ǎŝ ၙǎ᮹ ᩑđᨱ ᯩᨕ ᧲ḩ᮹ ԏᮡ ౩ᯕ▕᜽ෝ wʑ ᭥⧕ ዁෕Ł ᦩᱶᱢᯙ Ųݡᩎ

օ✙ᬭⓍa ⦥᫵⦹ᩡ݅ ᯕෝ ᭥⧕ ⦽ǎᩩᚁ᳦⧊⦺Ʊ۵ ⦽ǎᱶᅕᔍ⫭ḥ⯆ᬱᨱᕽ ᬕᩢ⦹۵.

Ųݡᩎ☖⧊ᩑǍ}ၽ฾ ᨱ a᯦⦹ᩡ݅ ᮡ ၙǎ᮹ ⅩŁᗮ ᩑǍ฾ᯙ(KOREN) . KOREN

Internet23) ᵲǎ᮹, Cernet4)ŝ zᮡ ᩑǍ༊ᱢᨱ ⦽ᱶࡽ ⅩŁᗮ ☖ᝁ฾ᮝಽᕽ ၙ௹ օ✙ᬭ

Ⓧ ʑᚁ ၰ ᕽእᜅෝ }ၽ á᷾⦹۵ ℉݉ ᩑǍ}ၽ օ✙ᬭⓍಽ ⧖ᝍ ʑᚁ }ၽŝ ᯕෝ ⪽,

ᬊ⦹۵ ᕽእᜅ e᮹ ᔢᬊ⪵ ᩑĥෝ ḡᬱ⦹ʑ ᭥⧕ ⇵ḥ⦹۵ ᜽ჵ ᔍᨦ᮹ ʑၹᮥ ᱽŖ⧉ᨱ

༊ᱢᯕ ᯩ݅ ᩎ⡎ᮡݡ ᪡ ࢱ aḡಽ ᬕᩢࡹŁ. 10Gbps(Gigabit per Second) 1Gbps IPv

45)᪡ IPv66) ༉ࢱෝ ḡᬱ⦹Ł ᯩ݅ ⦽ǎᩩᚁ᳦⧊⦺Ʊ۵ օ✙ᬭⓍ šಉ⦽ ᯙ⥥௝ෝ.

ಽ ᨦə౩ᯕऽ ⦹۵ ֥ʭḡ ⦽᜽ᱢᮝಽ ᩎᮥݡ ⪽ᬊ⦹ʑಽ đᱶ10Gbps Base 2009 1Gbps

⦹ᩡŁ ᨱ a᯦ࡹᨕ ᯩ۵ ၙǎ ᜅ╁⡍ऽ ŝ⦺ݡ ǎᱽᱢᯙ օ✙ᬭⓍ ⟝⡍ຝᜅෝ ⇵Internet2

ḥ⦹í ᨩ݅ࡹ ᅙ Ŗᩑᨱᕽ ᩎ⡎ݡ ᦩᨱᕽ ⅾ ෝ ⪽ᬊ⦹ᩡŁ ⥥ಽ☁⎽ᮡ. 1Gbps 140Mbps

ෝ ᔍᬊ⦹ᩡ݅IPv4 .

2) KOREN: KOrea advanced REsearch Network
3) ḥᅕࡽ օ✙ᬭⓍ ʑᚁŝ ₉ᖙݡ ᯙ░֘ ₞᳑ෝ aᗮ⪵⦹ʑ ᭥⧕ ၙǎ᮹ ŝ⦺ݡ ᱶᇡInternet2: ,
ʑᨦᯕ đᖒ⦽ ⍉ᗭ᜽ᬡ

4) Cernet: The China Education and Research Network
5) IPv4: Internet protocol version 4
6) IPv6: Internet protocol version 6
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օ✙ᬭⓍ ▭ᜅ✙���� 	/FUXPSLJOH 5FTU


⦽ǎᩩᚁ᳦⧊⦺Ʊ ॵḡ▙ ᦦaྕ ఊŝ ၙǎ ᜅ╁⡍ऽ ᮹ օ✙ᬭⓍ ⟝⡍ຝᜅෝCCRMA

᭥⧕ ᧲ ⦺Ʊe օ✙ᬭⓍ ▭ᜅ✙ ĥ⫮ᯕ ᙹพࡹᨩ݅ ▭ᜅ✙۵ Ŗᩑ ᜽eݡᯙ ๅᵝ ༊᫵ᯝ.

᪅ᱥ ᜽Ğᨱ ⧁ äᮥ ĥ⫮⦹ᩡ݅ ℌ ▭ᜅ✙۵ ֥ ᬵ ᯝ ᪅ᱥ ᜽ ၙǎ᜽e10 . 2008 8 22 10 ( 8

ᬵ ᯝ ᜽ᨱ ᝅ᜽ࡹᨕ ᬵ ᯝ Ŗᩑ ᯝݚ ᦥ⋉ʭḡ ▭ᜅ✙۵ ĥᗮࡹᨩ݅ ᧲ᯱ e᮹21 18 ) 10 9 .

ʑᅙᱢᯙ օ✙ᬭⓍ ᔢ⫊ᮥ ᱱá⦹۵ äᮥ ᜽᯲ᮝಽ እॵ᪅ ᱥᘂ ▭ᜅ✙ ᪅ॵ᪅ ᱥᘂ ▭ᜅ,

✙ ມ❑₥ձ ᱥᘂ ▭ᜅ✙ ॒ ᵝᱽෝ ญ⦹ᩍݍ ḥ⧪⦹ᩡ݅ ▭ᜅ✙۵ ʑᅙᱢᯙ, . Ping Test7)

ᯕ᫙ᨱࠥ ݅᧲⦽ օ✙ᬭⓍ ᔢ⫊ ℕⓍa a܆⦽ iperf8) ▭ᜅ✙a ⧉̹ ᯕ൉ᨕᲭ .݅ iperf

۵ Ⓧí ᱥᘂ ᩎ⡎ݡ ᗮࠥ ⠪Ɂ ░ᯕߑ ᗱᝅශ ᝁ⪙ ᇩᦩᱶ᜽e ॒ᯕ ℕĥᱢᮝTest , Ping , ,

ಽ ʑಾ۵ࡹ ▭ᜅ✙ ႊჶᯕ݅ ⦽ǎᨱᕽ ၙǎʭḡ ᯕ░aߑ ᱥᘂ۵ࡹ Ğಽ۵ ⦽ǎᩩᚁ᳦⧊.

⦺Ʊ ᵲɚᰆᮥ ᜽᯲ᮝಽ Ʊԕ ԕᇡ฾ ᯝᅙᩑǍ฾ ၙǎ ಽᜅ- KOREN - - INTERNET2 -

ᧅᲅ౩ᜅ ᜅ╁⡍ऽ Ʊԕ฾ ᜅ⛽ॵ᪅ಽ ᩑđ݅ࡽ- - CCRMA .

Jitter Total/Datagram

CCRMA K'ART Ⅹ0.825ms (0.000825 ) 26/25512 (0.1%)

K'ART CCRMA Ⅹ0.833ms (0.000833 ) 0/39542 (0%)

CCRMA K'ART
CCRMA

PING TEST

Ⅹ157ms (0.157 )

⢽ � ⦽ǎᩩᚁ᳦⧊⦺Ʊ ▭ᜅ✙ đŝ� 	,�BSUT
 � $$3." JQFSG

ᱥᘂ ⠪Ɂ ॽ౩ᯕ- : 157ms9) Ⅹ(0.157 )

ᱥᘂ ᇩɁ⩶ ᗮࠥ Ⅹ ᜅ╁⡍ऽ ⦽ǎᩩᚁ᳦⧊⦺Ʊ- : 0.825ms (0.000825 ) ( )供

░ᯕߑ ᱥᘂ ᝅ➉ᮉ ᜅ╁⡍ऽ ⦽ǎᩩᚁ᳦⧊⦺Ʊ- : 26/255512 (0.1%) ( )供

ᔢ┽ ๅᬑ ᬑᙹ⧉ ᇢၙe օ✙ᬭⓍ ᱥᘂᨱ እ⧕ ᦩᱶᖒŝ ᗮࠥᨱᕽ ᬑᙹ⧉- : ( )

7) ⥥ಽ☁⎽ᮥ ᔍᬊ⦹۵ ᮲ᬊ ⥥ಽəఉᮝಽ ݅ෙ ⪙ᜅ✙ᨱ ᯕ░əఉᯕߑ ࠥ₊ping test: TCP/IP IP
⧁ ᙹ ᯩ۵ḡෝ áᔍ⦹۵ ä

8) ᯝၹᱢᮝಽ ᪡ ᯕ░᮹ߑ ᱥᘂŝ ᩎ⡎᮹ݡ օ✙ᬭⓍ᮹ ᩎ⡎ᮥݡ ᝅ⨹iperf: TCP UDP
9) ms: milli second (1/1,000 second)



��� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

▭ᜅ✙ đŝ ⦽ǎᩩᚁ᳦⧊⦺Ʊ᪡ ᪡᮹ օ✙ᬭⓍ۵ ๅᬑ ዁ෙ ᗮࠥ᮹ ᦩᱶᖒᮥCCRMA

aḥ äᮝಽ ӹ┡ԍ݅ ၙǎᨱᕽ ⦽ǎᮝಽ ჩ᮹ ░ᯕߑ ᝁ⪙ෝ ᅕԩᮥ ভ ჩᯕ௝. 25,512 , 26

۵ ᱥᘂᝅ➉a ᯩᨩŁ ᯕ۵ ᮹ ๅᬑ ၙ᧞⦽ ᙹ⊹ᩡ݅ ၹ໕ ⦽ǎᨱᕽ ၙǎᮝಽ ᅕԝ0.1% .

ভ۵ ჩ ᱥᘂ⦹۵ ᦩ࠺ ݉ ⦽ ჩ᮹ ░ᯕߑ ᗱᝅᯕ ᨧ۵ ᮹ ᪥ᄞ⦽ ᙹ⊹a ӹ᪵39,542 0%

݅ ၙǎᨱᕽ ⦽ǎᮝಽ ᯕ░ෝߑ ᅕԝ ভӹ ⦽ǎᨱᕽ ၙǎᮝಽ ᱥᘂ⧁ ভ ᝁ⪙᮹ ᇩᦩᱶ⦽.

᜽eᮡ Ⅹᯕ໑ ᯕ۵ Ⅹ ၙอᮝಽ ᔍ௭ᯕ Ñ᮹ ᯙḡ⦹ḡ ༜0.825ms(0.000826 ) 10ms(0.01 )

⦹۵ ᙹᵡᯕ໑ ᯕ۵ ๅᬑ ᦩᱶࡽ օ✙ᬭⓍᯥᮥ ᷾໦⦹۵ äᯕᨩ݅ ᱥℕᱢᯙ օ✙ᬭⓍ ᗮࠥ.

۵ Ⅹಽ ⊂ᱶࡹᨩ݅157ms(0.157 ) .

᪅ॵ᪅ ᱥᘂ���� 	"VEJP /FUXPSLJOH 4FUVQ


⦽ǎᩩᚁ᳦⧊⦺Ʊ᪡ ᜅ╁⡍ऽᨱ bb ᖅ⊹ࡽ ⍕⥉░۵ ᯙ░֘ ᮥ ☖⧕IPv4 backbone

ᩑđࡹᨩᮝ໑ ᮹ ₦ᯥƱᙹᯙ ᪡ a Ǎ⩥⦽CCRMA Chris Chafe Juan- Pablo Caceres

ᮥ ᯕᬊ⧕ ᩍᖐ ₥ձ᮹ ᪅ॵ᪅ ᝁ⪙ෝ ᵝŁၼᦹ݅ ᮡ ⩥ᰍ ᪡JackTrip . JackTrip Linux

ᨱᕽ ᔍᬊa܆⦹໑ ᦶ⇶ࡹḡ ᦫᮡ ᮥ ᧲ႊ⨆ᮝಽMac OS X high quality audio signal

ᅕԝ ᙹ ᯩࠥಾ ḡᬱ⧕ᵡ݅ ᬑᖁ ⦽ǎᩩᚁ᳦⧊⦺Ʊᨱᕽ ᜅ╁⡍ऽಽ ᅕԕ۵ ᗭญ۵ Ŗᩑᰆ.

ᨱᕽ ᩑᵝ۵ࡹ ᗭญෝ ษᯕⓍಽ Ḳᮭ⦹ᩍ ࢱ ₥ձಽ ၚᝒ ⦹Ł ᪅ॵ᪅ ᯙ░⟹ᯕᜅ MOTU

ಽ ॵḡ▙ ᄡ⪹ ⬥ ᨱ ᖅ⊹ࡽ ᮥ ☖⧕ ᅕԕᲭŁ ၹݡಽtraveler , Macbook Pro JackTrip ,

ᨱᕽ ၼᮡ ᜅ╁⡍ऽᨱᕽ ᪅۵ ᩍᖐ ₥ձ᮹ ᗭญ۵ ෝ ☖⧕ ŖᩑᰆJackTrip MOTU traveler

ᨱ ᖅ⊹ࡽ ᪅ॵ᪅ ᜽ᜅ▽ᜅ⦝⍅ಽ ᅕԕḡí )݅ࡽ ) .

ᜅ╁⡍ऽᨱᕽ۵ ᨕ⑁ᜅ❒ ᦦʑa ᦥܭ ⍕⥉░a อॅᨕԕ۵ᩑᵝ⦹۵ ᮭᦦᯕအಽ ᄥࠥ᮹( )

ษᯕⓍෝ ☖⦽ Ḳᮭ ŝᱶ ᨧᯕ ňၵಽ ᮥ ☖⧕ ⦽ǎᮝಽ ᅕԕᲭ݅ ⦽ǎᨱᕽ ᪅۵JackTrip .

ᗭญ ᩎ᜽ ŝ ෝ Ñℱ Ŗᩑᰆ᮹ ᜅ⦝⍅ෝ ☖⧕ ᰍᔾ⦹ᩡ݅JackTrip MOTU traveler .
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əฝ ᪅ॵ᪅ ᱥᘂ ݅ᯕᨕəఉ��

እॵ᪅ ᱥᘂ���� 	7JEFP /FUXPSLJOH 4FUVQ


᪡᮹ օ✙ᬭⓍ ⟝⡍ຝᜅᨱᕽ ᩢᔢ ᇡᇥᮡ ʑ⫮ᨱᕽᇡ░ ᩍ్ aḡᨱᕽ ʑᚁᱢCCRMA

ᨕಅᬡᯕ ᯩᨩ݅ ⦽ǎᩩᚁ᳦⧊⦺Ʊ۵ ᮥ ᭥⧕ ᯥ᜽ᱢᮝಽ օ✙ᬭⓍ .ᩎᮥݡ ‘isAT2008’

ෝ ಽ ᨦə౩ᯕऽ ⦹ಅ۵ ĥ⫮ᮥ aḡŁ ᯩᨩᮝӹ ⦽ǎᩩᚁ᳦⧊⦺Ʊ᮹ ᩢ1Gbps 10G base

ᔢ ᱥᘂ šಉ ʑᯱᰍ᪡ ᯙಆ ᙹɪ ྙᱽ᪡ ᜅ╁⡍ऽ ᮹⦺ݡ օ✙ᬭⓍ ᩎᯕݡ ಽ Łᱶ1Gbps

ᨕࡹ ޹ᯩ šĥಽ ĥ⫮⧩޹ እᦶ⇶ ᩢᔢ᮹ ᱥᘂĥ⫮ᮡ ₉ḩᮥ qᙹ⧁ ᙹၷᨱ ᨧᨩ2K HD

݅ ᩢᔢ ᱥᘂ᮹ Ğᬑ ᩎᮡݡ ಽ ḡอ׳ ॽ౩ᯕ۵ Ⅹ᮹ ԏᮡ ౩ᯕ. HD 1.5Gbps 3ms(0.003 )

▕᜽ෝ aḡḩ ᙹ ᯩ݅ ə్ӹ ੱ۵ ᮹ Ğᬑ ᮹. DV HDV 25Mbps(Mega bit per second)

ԏᮡ ᩎݡ ᝁݡ Ⅹᨱᕽ Ⅹ௝۵ ᮡ׳ ྜྷญᱢᯙ ౩ᯕ▕᜽a ᯩ݅300ms(0.3 ) 700ms(0.7 ) .

ᅙ Ŗᩑᨱᕽ aᰆ ᵲᝍᯕ ࡽ ᪅ॵ᪅᮹ ʑᚁᱢᯙ ⡍๘ᮡ ມ❑₥ձ ᔍᬕऽᩡ݅ ə్ӹ. DV

᮹ߒ⎵ ✚ᖒᔢ ᩢᔢ ᱥᘂ ᨕ⥭ญ⍡ᯕᖹᮡ }᮹ ᪅ॵ᪅ ₥ձอᮥ ᙹᬊ⦹ʑ ভྙᨱ ມ❑₥2

ձ ᔍᬕऽෝ ᱥᘂ⦹ʑᨱ እॵ᪅᪡ ᪅ॵ᪅ ᔍᯕ᮹ ॽ౩ᯕ eɚᯕ ᯝᨕԁ ᙹၷᨱ ᨧ۵ ᔢ⫊

ᯕᨩ݅ đǎ ə ᔍᯕ᮹ eɚᮥ ᙹᬊ⦹Ł እॵ᪅ ᱥᘂ ᨕ⥭ญ⍡ᯕᖹᮝಽ ᪅⥩ᗭᜅᯙ. DVT

S10)ෝ ᔍᬊ⦹ᩡ݅ ۵ ᪡ ⡍๘ ༉ࢱෝ ḡᬱ⦹ḡอ ᮹⦽ݡ↽ ᦩᱶᱢᯙ ᱥᘂ. DVTS HDV DV
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ᗮࠥෝ ᅕᰆ⦹ʑ ᭥⧕ ⧕ᔢࠥa ᮡ׳ a ᦥܭ ᯙ⎵ঊ ᜽eᯕ Ṉᮡ ಽ đᱶࡹᨩŁHDV DV

⋕ີ௝۵ ෝݡ ᔍᬊ⦹ᩡ݅ ⦽ǎᨱᕽ ၙǎᮝಽ ᖙ ᮹ݡ ⋕ີ௝᪡ ࢱ ໦᮹Sony PD 170 4 .

᪅⟝౩ᯕ░a ❭čࡹᨕ ↍ᩢ⦹ᩡŁ ᯕ۵ b }ᄥ᮹ ෝ ᩍ⦹ݚ⧀ ⦽ǎᩩᚁ᳦⧊⦺Ʊ ᵲɚIP

ᰆᮝಽ ᱥᘂ⦹ᩍ እॵ᪅ ᜅ᭥⊹ ᜽ᜅ▽ᨱ ᩑđࡹᨕ ญᨕ ⥥ಽ᱾░ᨱ ⚍ᔍࡹᨩ .݅

۵ ⦞ᖡ ⧕ᔢࠥ᮹ ᦶ⇶ ⡍๘ᮥ ᔍᬊ⦹໑ ⡍✙ ⇽ಆᨱᕽDTVS 720X480 DV IEEE1394

ᩢᔢᝁ⪙ෝ ၼᦥ ᝁ⪙ಽ ᄡ⪹⧕ᵡ݅ ᩢᔢᮥ օ✙ᬭⓍ ᝁ⪙ಽ ᱥ⪹ ᱥᘂ ᜽ ᬱ௹ aIP . DV

aḥ ᮹ ᱥᘂශᯕ ᦥܭ ₥ձݚ ᮹ ᩎᮥݡ ᦩᱶᱢᮝಽ ⪶ᅕ⦹ᩍ ᱥᘂ⦽݅25mbps 30Mbps .

⦽ǎᨱᕽ ၙǎᮝಽࠥ ༉ܩ░ยᮥ ᭥⦽ ᄥࠥ᮹ ᩢᔢ ⦽ ₥ձᮥ ᅕԩʑ ভྙᨱ ᩢᔢᱥᘂᨱอ

ⅾ ᮹ ᩎᮥݡ ᔍᬊ⦹ᩡ݅ ᅙ Ŗᩑᨱ ɪ ᯕ ᖅ⊹ࡹᨩᮝအಽ }᮹120Mbps . 1Gbps KOREN 3

ᩢᔢᝁ⪙ ෝ ၼ۵ߑ ᦥྕ౑ ᰆᧁa ᨧᨩ݅ ۵ ⡍๘ᮥ ᔍᬊ⧉ᮝಽ ᨵ⎵(120mbit) . DVTS DV

ঊŝ ॵ⎵ঊ ŝᱶᮥ Ñ⊹í ᮝಽࢉ ᪅ॵ᪅ ᝁ⪙᪡۵ ᧞ ᮹ eɚ ᯕ ၽᔾ⦹ᩡ݅300ms ( ) .㱽㺑

4. Musical Aspect

⦽ǎ ᱥ☖ᮭᦦ����

������┡≉ݡ

֥ ᬵ ᯝ ᵲ᫵ྕ⩶ྙ⪵ᰍ ᱽ ⪙ಽ ḡᱶࡹᨩ݅ ྕಚḡł ᯕ௝Łࠥ1971 6 10 46 . ( )䈊㽈䫬㶏

⦽݅ Ḷᯱၵ௝ᗮ⋎ ᱽɩ ᰆǍᬊŁ ᗭ௝ ӹၽ┽⠪ᗭ ᗮ⋎ ԁ. · ( )· · ( )· [ ]· · ( , :䄆㶌 䁉㱤 䳟䵂䓖 乲䦳

௝ญಽ ⠙ᖒࡹ໑ ⠙ᖒᦦʑ ᵲ ┽⠪ᗭෝ ᱽ᫙⦽ ༉ु ᦦʑa ᖁᮉᯕ ᨧ۵ ┡≉ᦦʑᨱ ᗮ) , ·

⦽݅ ⦽ ᰆ݉ᯕ ၶᯱ ᰆ݉ᯕŁ ᰆᮝಽ Ǎᇥࡹ໑ ၹᅖ⩶᜾ᮥ ≉⦽݅ ᯕ ᮭᦦᮡ ᩼. 12/4 20 , 7 .

ԁ ᖁᱥšℎ ᯕӹ ᪅ᩢྙ ၰ b ḡႊ᮹ qᩢ ᄲᩢ ᙹᩢ( ) ( ) ( )· ( )· (䑯䧃㷄䯯 䜬䜀䈣 㲕䜀 䋫䜀 䔖

॒ᨱ ᗭᗮࡹᨕ ޹ᯩ ≉┡ᙹॅᨱ ᮹⦹ᩍ ᯥɩ᮹ ᖒ᫙⇽ᨕ ⅾݡᰆ᮹ ⇽᯦ ᜽) ( ), ,䜀 䒣䞃䱚䙠

ḥྙ ᮥ }ႊ⠱ᘥ⧁ ভ ᮂ⧕Ǒᩢ᮹ ᮹᜾ ॒ᨱ ᩑᵝࡹᨩ݅( ) · , .䬳䈣

᭥ᨥ ᯩ۵ ӹၽŝ ᧁᬱ᳑᮹ ┽⠪ᗭ ᗭญᨱ ฿⇵ᨕ ᙹᝎ ໦ᯕ ᯝ᜽ᨱ ᬊŁෝ ⊹۵ ŲĞᮡ

ॄʑࠥ ᳬᦹḡอ ᰆᨥ⦹ʑ əḡᨧᨩ݅ ⩥ᰍ ᩑᵝࡹŁ ᯩ۵ ᮹┡≉ݡ ʑᅙ⠙ᖒᮡ ┽⠪ᗭ. 2,

ӹၽ ᗭ௝ ᇢ Ḷ ᯕ݅2, 2, 2, 2 .

10) DVTS: Digital Video Transport System
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ᖅᰆǍ������

ᖅᰆǍ௡ ᙽᙹᬑญัಽᕽ ➉౩ࢱ Ùพ➉ ݡᦦ׮ ঑᭥ᨱᕽ ᰆǍෝ ᯹ ⊹۵ ᔍ௭ᮥ ஜ⦽, ,

݅ ᯕჩ Ŗᩑᨱ ᥑᯙ ᖅᰆǍ ᰆ݉ᮡ ݅ऽญ ݅ᜅ෥ ᪍ฝ₥ ၽქऽ௹ ᯱḥ༉ญ ⭹༉ญ᮹. , , , , ,

ᙽᕽಽ ᩑᵝ ⦹ᩡ .݅

ᩍ₞ ᱶa������

ᱶᦦ ᮹ ⦹ӹ ᦥᱶ ⦽ ௝۵௹י ஜᮝಽ ᱶᦦ aᬕߑ ał aᔍ( ) . ( ) , ( )· ( )·䨔䗮 䗣䨔 㱍㶏 㱍䏧

᜽᳑ ॒ ᖒᦦł ᮥ ั⦽݅ ałŝ ᜽᳑۵ ᰆ ᮭᅕ ⩶᜾᮹ ᜽᳑᜽ ᔍᖅᮥ( ) ( ) . 3 4䖌䩱 䒱䗮㶏

aḡŁ ᯩḡอ ᮭᦦᱢᯙ ⩶᜾ᮡ ᕽಽ ݅෕݅ ałᮡ ᖙᦦ ᮹ ၹᵝᨱ ᨚᨕ ᇡ෕۵ Ñ, . ( )䒻䗮

Ł⦹ݡ Łᔢ⦽ ಽ௹י ᱥℕ ᰆŝ }᮹ ᩍᮭݡᩍᮭᵲᩍᮭᮝಽ Ǎᖒࡹᨕ ᯩŁ ᜽᳑۵, 5 2 ( · ) ,

Ⅹᵲ᳦ ᰆ ⩶᜾᮹ e݉⦽ ᮭᦦᱢ ⩶᜾ᮝಽ ٥Ǎӹ ᛞí ᇡෝ ᙹ ᯩ݅· · 3 .

aᔍ۵ ⩥ᰍ łᯕ ᱥ⧕Კ aᔍ௝Ł ߑ۵⦹ ႒Ǎᔍ ⫊ĥᔍ12 12 , ( ) , (䊷㹁䏧 仕㵥佫 佬 佫

ᵞḡᔍ ᯝ໦ ⇹໕ł ᨕᇡᔍ ʙ) ( : ) , ( ) , ( ) ,䏧 䫂䫸䏧 㳦㶕㱍 䱗䆺㶏 䙢䍂䏧佬 佫 佬 佫 佬 佫 佬 佫

Ǒᦦᯝ໦ ᔢᔍᄥł ǭᵝa ۵ ⦹Ƚᯝ( ) , ( ) , ( ) (䃝䞩㶏 䐦䏋䋥㶏 㹛䪿㱍 䶠㹵佬 佫 佬 佫 佬

ᯕ ᱥ₞ ⦹ᩡŁ ᙹ᧲ᔑa ᧲᧲a ⃹:1867~1937) ( ) , ( ) , ( ) ,䤂 䧃䮈 䔼䙜䏶㱍 䙘䙜㱍佫 佬 佫 佬 佫

ᔍa ๅ⪵┡ಚ ॒ᮡ ᯥʑᵡ ᯕ ᱥ₞⦹ᩡ݅( ) , ( ) ( :1868~1940) .䮮䏂㱍 䆟亜䲭䂺 䤐㻂䫄佬 佫 佬

ᯕჩ Ŗᩑᮥ ᭥⧕ ✚ᱶ ෝ௹י ᇡෙ äᮡ ᦥܩ໑ ᱶa ᗭญෝ ԕᨩ .݅

ᱥᯱᮭᦦ����

ᜅ╁⡍ऽ ఊ┲ ᦺᔢት������ 	4UBOGPSE -BQUPQ &OTFNCMF


ᯕჩ Ŗᩑᮥ ᭥⧕ ᮹ ᬱᔾ⦺ݡ ໦ᯕ ༉ᩍ ᮥ อॅCCRMA 7 Stanford Laptop Ensemble

ᨕ ᜅ╁⡍ऽᨱᕽ ᩑᵝ۵ࡹ ᱥᯱᮭᦦ ❭✙ෝ ᩡ݅⦹ݚݕ ᯕᵲ ᇡᇥᯕݡ ⩥ᰍ. Slork

᮹ ݉ᬱᮝಽ Ł⦹࠺⪾ ᯩᮝ໑ Ŗᩑᮥ ᭥⦽ ᰆእ᪡ ᜽ᜅ▽ ᩎ(Stanford Laptop Orchestra)

᜽ ᨱᕽ ḡᬱၼᦹ݅Slork 11).

11) ᮡ ᮹ Ʊᙹᯙ ᮹ ḡࠥ⦹ᨱ ᮹Slork(Stanford Laptop Orchestra) CCRMA Ge Wang CCRMA
⦺ᔾॅŝ ᩑǍᬱॅᯕ ⧉̹ ₞݉⦽ ᩑᵝ݉ℕᯕ݅ ᮥ ᭥⦽ ⥥ಽəఉ ᜅ⦝⍅. Live ensemble , ,

॒ᮡ ᮥ ᵝ⇶ᮝಽ ⦺ᔾॅ᮹ ࠦ₞ᱢᯙ ᦥᯕॵᨕ᪡ ಆᮝಽי อॅᨕᲭᮝ໑ ⩥ᰍcontroller Ge Wang
ᨱࠥ ෝ ☖⧕ ᭥ᨱ ᔩಽᬕ ᗭญ᪡ ᮭᦦǍ⩥ᮥ ༊⢽ಽ ᩑǍ⦹Ł ᯩweekly seminar sonic canvas
.݅
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ᮡ ᯕ a܆⦽ ᪅ॵ᪅ ⥥ಽə௹ၮ ᨙᨕಽ ᝅ᜽eᮝಽChuck on-the-flying programming

ᄡᙹෝ ၵЙᨕa໑ ᗭญෝ อॅᨕԕʑ ᛞŁ ݅ෙ ᯙ░⟹ᯕᜅ᪡᮹ ⪙⪹ ᩎ᜽ ᬊᯕ⦹ʑ ভྙ

ᨱ ᮹ ʑᅙ ᜽ᜅ▽ᮝಽ ᔍᬊࡹᨕ᪵݅ ఊ┲ ᦺᔢት ᩎ᜽ ᝅ᜽eᮝಽ ᗭญෝ ᛞí ᱽᨕSlork .

⦹Ł ᩑᵝ⦹ʑ ᭥⧕ ʑ᳕᮹ ᪡ ᯕ Ŗᩑᮥ ᭥⧕ ᔩಽ อु ॅᮥ ᳑⧊⦹ᩍChuck patch patch

ᩑᵝ⦹ᩡ݅ ᦥ௹᮹ ⢽ᨱᕽ ᅕᯕॐ ᦦᰆݚ }᮹ ෝ ᔍᬊ⦹ᩍ. 3 Chuck patch sound painting

ᮥ ⦹ᩡ .݅

ᯕᷩෝי ᮥ ⦹ᩍ ʑᅙ ᗭญෝi) Crystalis (by Ge Wang): keyboard control. filtering

อॅᨩᮝ໑ ᪡ ❭௝ၙ░᮹ ᳑ᱩᮥ ☖⧕ ၵ௭ᗭญᇡ░ šᦦʑ᪡ እ᜘⦽resonance register

ᗭญʭḡ ݅᧲⦹í อॅᨕԙ݅ ᦦᰆ ᦦᰆᨱ ༉ࢱ ᔍᬊࡹᨩ݅. Intro, 1 , 3 .

ԉᖒ ᄁᯕᜅ᮹ ௹י ᗭญii) BaseChant (by Sook Young Won): keyboard control.

ᔹ⥭ᮥ ḡᱶࡽ ქ⟝ಽ ᯞᨕ᪡ ෝ ᳑ᱶ⦹ᩍ ෝ ⦹ᩡ݅ ᗭญෝplayback rate pitch shift . blur

⦹ʑ ᭥⧕ ᔍᬊ⦹ᩡᮝ໑ ᦦᰆᨱ ᔍᬊࡹᨩ݅low pass filter 1 .

iii) Joy of Chant (by Perry Cook, Rebecca Fiebrink, Ge Wang): keyboard and

ᗭญෝ ᨱ ☖ŝ᜽⍽ ᔍ௭᮹ ఌᗭญ᪡י እ᜘joystick control. Impulse train formant filter

⦽ ᮭᔪᮥ อॅᨕԕ۵ ➉⊹ᯕ݅ ᳑ᯕᜅ❒ᯕ ༉ᮭ᮹ ᳦ඹෝ đᱶ⦹Ł ᨱᕽ ᮭᱶᮥ. keyboard

ḡᱶၼ۵݅ ᦦᰆᨱᕽ ᔍᬊࡹᨩ݅. 1 .

᮹iv) ReKontakte(by Luke Dahl) : multi-touch pad control. Stockhausen Kontakte

ᨱ ᩢqᮥ ၼᦥ ᯕ ł᮹ ౩⎵ঊᨱᕽ ⇵⇽⦽ ᔍᬕऽ ᔹ⥭ᮥ ᯕᬊ ᄡ⩶⦽ ᯕ݅, patch .

᮹ ᜍ௝ᯕ޵᪡ ᨱᕽ ᯦ಆ۵ࡹ sᮥ aḡŁ ᮥM-Audio Trigger finger touch pad Chuck

ᯕᬊ⧕ ᝅ᜽eᮝಽ ᗭญ ᮭᔪᮥ ၵЙ໑ ዁෕í ၹᅖ۵ࡹ ┡ᦦᗭญᇡ░ ʙí ۹ᨕḡ۵ ᗭญ,

ʭḡ ݅᧲⦹Ł ⯆ၙಽᬕ ᗭญॅᮥ อॅᨕԙ݅ ᦦᰆᨱᕽ ᔍᬊࡹᨩ݅. 2 .
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᮹ ʑᅙ ᦦʑ ௝ᯕቭ్ญᨱ ᯩ۵v) TickTick (by Sook Young Won) : Chuck

ෝ ᯕᬊ⦹ᩍ aᄮŁ ዁෕í ᬡḢᯕ۵ ┡ᦦᗭญෝ Ǎ⩥⦹ᩡ݅ ᦦᰆᨱ ᔍᬊࡹᨩ݅Shakers . 2 .

᮹ ᗭญvi) EarthBase (by Sook Young Won): TriOsc (Triangle wave oscillator)

ෝ ʑᅙᮝಽ ⦹ᩍ ᮥ ᯦⯩Ł ḡᱶࡽ ᮭᱶᮥ ዁෕í ၹᅖ⧕ ᱡᮭ᮹ Ł̮ࢱ reverberationࣆ

ɝ ᗭญෝ Ǎ⩥⦹ᩡ݅ ᦦᰆŝ ᦦᰆ᮹ eᵝᇡᇥᇡ░ ᜽᯲⦹ᩍ ᦦᰆ᮹ Ҿʭḡ ᔍᬊࡹᨩ. 1 2 2

.݅

ᱶaෝ ᇡ෕۵ ᗭญෝ ᯦ಆvii) MultiGrain (by Baeksan Chang): keyboard control.

ᮝಽ ၼᦥ ෝ ᯕᬊ⧕ ᝅ᜽eᮝಽ ᄡ⪵ෝ ᵝᨩ݅ ᮹ ʙᯕ ᭥⊹granular synthesis . Grain , ,

ᮭᱶᮥ ᨕਜí ᳑ᱩ⦹۱Աᨱ ঑௝ እ᜘⦹໕ᕽࠥ ݅ෙ ᮭᔪᮥ อॅ ᙹ ᯩᮝ໑ Rob

ᯕ ᦦᰆᨱᕽ ᷪ⯆ᱢᮝಽ ᄡᵝ⦹ᩡ݅Hamilton 3 .

ྜྷႊᬙᯕ ਉᨕḡ۵ ᗭญෝ ༉❑ቭಽ ⦽ ᔍᬕऽᯕviii) Drops (by Sook Young Won):

݅ ᮹ ෝ ʑᅙᮝಽ ⦹ᩍ ᦦᰆᨱ ฿۵ ▽⡍᪡ ᔪʵ. Kijjasak Triyanond Drippy v.1 patch 3

ᮥ aḡࠥಾ ᄡ⩶ ᩑᵝ⦹ᩡ݅, .
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ॵḡ▙ ᦦaྕ ఊŝ ᮹ ᮭᦦ���� $$3."

ḥ⧪ ᙽᕽ ॵḡ▙ ᦦaྕ ఊ CCRMA ᱥ⪹

ᯙ✙ಽ
Electro Ambient

sound
(Crystalis)

⃽ ᩢᔢ( )崤

⃽( )崤 ┡≉ݡ

Electro Heaven
sound

(Crystalis,
BaseChant,
Joy of Chant)

eᵝ
Electro Earth

sound
(EarthBase)

ḡ ᩢᔢ( )嬫

ḡ( )嬫 ᖅᰆǍ

Electro Drum
sound

(EarthBase,
TickTick,
ReKontakte)

eᵝ ᯙ ᩢᔢ( )劵

ᯙ( )劵 ᩍ₞ ᱶa
Natural sound
(MultiGrain,

Drops, Crystalis)

e( )馎 e ᩢᔢ( )馎

⢽ ⃽ ḡ ᯙ ᮭᦦ ᙽᕽ�� 	 

 	 

 	 
㊹ ㉇ 〢

Ŗᩑ ᝅ⫊����

֥ ᬵ ᯝ ᅙ Ŗᩑᨱ ᦿᕽ ᪅ᱥᨱ ᝍ⡍ḡᨥᯕ ḥ⧪ࡹᨩ2008 10 9 ‘isAT2008 - 3rd space'

ᮝ໑ ᧞ ᇥ᮹ ⮕᜾ ၰ ݡྕ ᱥ⪹ ⬥ ᩩᱶݡಽ ᪅⬥ ᜽⦽ǎ᜽e Ŗᩑᯕ ᜽᯲ࡹᨩ݅10 12 ( ) .

⦽ǎᩩᚁ᳦⧊⦺Ʊ ᵲɚᰆᨱ۵ ᧞ ໦ ᕾ᮹ š~ᯕ ᯩᨩᮝ໑ ᜅ╁⡍ऽ 450⦺ݡ (450 ) ,

ᨱ۵ Ʊᙹෝ እ೐⦹ᩍ ᩍ໦᮹ š~ᯕ ᯩᨩ݅ Ŗᩑ᜽eᮡ ᧞ ᇥᯕCCRMA Ge Wang 20 . 30

ᨩ .݅
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օ✙ᬭⓍ ᜅ⦝⍅ ᱽ᯲����

᫙⩶ ၰ ᰍḩ ၹǍ⩶᮹ ⚍໦ ᦥⓍต:

₥ձ ₥ձ ⇽ಆ ᜅ⦝⍅: 6

ʑ܆ }᮹ ᜅ⦝⍅ ᮁܼ᮹ w⇹ ႊᔍ⩶ ᜅ⦝⍅: 6

ᧂ❑ቭ ᧑⥥ԕᰆ⩶ ᜅ⦝⍅( )

ᗭญᨱ ঑௝ ၽŲ⦹۵ ԕᰆ⩶LED

ᜅ⦝⍅ ᮁܼ᮹ ᔍ᧲:

Model TI42C

Nominal Diameter (inch) 4

Description 2-way

Nominal Response 4쨸

Frequency Response 80Hz-22kHz

Sensitivity(SPL@lw/lm) 85dB

Power Handling(Watts RMS/Peak) 40/80
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ᔍḥ օ✙ᬭⓍ ᜅ⦝⍅��

ᔍᬕऽ ॵᯱᯙ����

⦽ǎᩩᚁ᳦⧊⦺Ʊ ᵲɚᰆ ᩑᵝᯱ������

᯦ಆ- -

ᦦᰆ ⃽ ┡≉ݡ ໦ ྕᖁ ษᯕⓍ }1 ( ) - 8 - 8䯁

ᦦᰆ ḡ ᖅᰆǍ ໦ ᮁᖁ ษᯕⓍ }2 ( ) - 4 - 4䫯

ᦦᰆ ᯙ ÑྙŁ ᔾ⫊ ɩݡ ᮁᖁ ษᯕⓍ }3 ( ) - , , - 4䣪

ᩍ₞ ᱶa ྕᖁ ษᯕⓍ }- 1

ၙǎ ᜅ╁⡍ऽ ⦺ݡ ᨱᕽ ၼᮡ ₥ձ ఊ┲ ᦺᔢት ᔍᬕऽCCRMA 6

⇽ಆ- -

⦽ǎᩩᚁ᳦⧊⦺Ʊ ᔍᬕऽ ॵᯱᯙ ₥ձ⥥ು✙ ᳭ᬑ ๅᯙ ᳭ᬑ ᬑ⟝ ᖝ░- 4.1 ( , , (woofer))

ݡྕ ༉ܩ░ ᜅ⦝⍅ ₥ձ- 2

օ✙ᬭⓍ ᜅ⦝⍅ ₥ձ ఊ┲ ᦺᔢት ᔍᬕऽ- 6
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əฝ ⦽ǎᩩᚁ᳦⧊⦺Ʊ ᵲɚᰆ ᔍᬕऽ ॵᯱᯙ��

ၙǎ ᜅ╁⡍ऽ .5.4.2⦺ݡ CCRMA

᯦ಆ- -

ఊ┲ ᦺᔢት ᔍᬕऽ ₥ձ- 6

⦽ǎᩩᚁ᳦⧊⦺Ʊᨱᕽ ၼᮡ ᔍᬕऽ ₥ձ- 2

⇽ಆ- -

ᩑᵝ⫭ᰆ ᔍᬕऽ ॵᯱᯙ ₥ձCCRMA - 2

ᨱᕽ ⦽ǎᩩᚁ᳦⧊⦺Ʊಽ ᅕԕ۵ ఊ┲ ᦺᔢት ᔍᬕऽ ₥ձCCRMA - 6
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đು6.

օ✙ᬭⓍ ʑᚁ᮹ ၽᱥᨱ ঑௝ ᬱÑญe᮹ ᱶᅕ Ŗᮁ۵ ྜྷು ྙ⪵ᩩᚁ Ʊඹ ᩎ᜽ ⪽ၽ⧕

Ჭ݅ ᱶᅕ☖ᝁ ʑᚁ᮹ ၽᱥᮝಽ ᅕ݅ ᧲ḩ᮹ ᬊపݡ ᯕ░ෝߑ ᱥᘂ⧁ ᙹ ᯩí ࡽ äᯕ݅. .

⦹ḡอ ᧲ᱢ ᖒᰆᨱ ঑ෙ ḩᱢ ᖒᰆᮡ ॒⦽᜽ ᨕ᪉ࡹ äᮝಽ ᅕᯙ݅ օ✙ᬭⓍ ⟝⡍ຝᜅ᮹, .

ฯᮡ Ğᬑᯝ᳦᮹ ʑᚁ᜽ᩑŝ zᮡ ႊ᜾ᮝಽ ⎹▱⊁᮹ ᇡᱽෝ ᅕᩍ ᪵ʑ ভྙᯕ .݅

ʑ᳕᮹ օ✙ᬭⓍ ⟝⡍ຝᜅa ʑᚁ᜽ᩑ ᵲᝍᮝಽ ᔩಽᬕ ᩩᚁ ᰆ෕᮹ ⡍๘ᮥ ᔾᖒ⦹Ñӹ

ುᮥݕ ⩶ᖒ⦹۵ߑ ⦽ĥa ᅕᩡ݅໕ ᯕჩ ⦽ǎᩩᚁ᳦⧊⦺Ʊ ॵḡ▙ ᦦaྕ ఊŝ ᜅ╁⡍ऽ,

⦺ݡ ᮹ օ✙ᬭⓍ ⟝⡍ຝᜅ۵ ఊ┲ ⍕⥉░ෝ ᯕᬊ⦽ ᱥᯱᮭᦦ ᦺᔢትᯕ௝۵ ᔩಽCCRMA

ᬕ ⩶᜾ᨱ ⃽ ḡ ᯙ əญŁ e ᮹ ᮹ၙෝ ԕᰍ⦹Ł ᯩ۵ ⦽ǎ᮹ ᱥ☖ᮭ‘ ( ), ( ), ( )’ ‘ ( )’䯁 䫯 䣪 㱽

ᦦᮥ đ⧊⦹Ł ມ❑₥ձ ᔍᬕऽ ၰ ᩢᔢ ᱥᘂᮥ ☖⦽ ḡᩎ e᮹ ᜽ᖒŝ࠺ ᔢ⪙ᖒᮥ ⪶ᅕ⧉,

ᮝಽᕽ ʑ᳕᮹ օ✙ᬭⓍ ⟝⡍ຝᜅ᪡ ₉ᄥࡽ ᮹ၙෝ w۵ .݅

ੱ⦽ ᅙ Ŗᩑᮥ ᭥⧕ ᮹ ᨱᕽ }ၽ⦽ ມ❑₥ձ օCCRMA SoundWire research group

✙ᬭⓍ ᔍᬕऽ ᱥᘂ ᗭ⥥✙ᭉᨕᯙ ᮥ ᔍᬊ⧉ᮝಽ ℉݉ օ✙ᬭⓍ ʑᚁᨱ ⦽ǎ᮹ ᱥJackTrip

☖ᮭᦦᮥ đ⧊⦽ ⩶┽ಽ ᩩᚁᱢ ⢽⩥᮹ a܆ᖒᮥ մ⯩۵ ĥʑa ᨩ݅Łࡹ ᅝ ᙹ ᯩ .݅

ᯕჩ Ŗᩑᮥ ☖⧕ ᮭᦦᱢᮝಽ ᱥ☖ᮭᦦŝ ᱥᯱᮭᦦ᮹ݡ⩤ đ⧊⦹ᩍ ᱥ☖ᮭᦦŝ ᦦᮭݡ⩤

᮹ ᔩಽᬕ a܆ᖒᮥ ᱽ᜽⦹ᩡᮝ໑ ʑᚁᱢᮝಽ ݅ᙹ᮹ ᩑᵝᯱ᪡ Ƚ༉᮹ݡ ᩑᵝ⫭ᰆᮥ ᩑđ,

⦹ᩍ ᦩᱶᱢᯙ օ✙ᬭⓍಽ ҩʡᨧᯕ ᮭᦦ⫭ෝ ᪥ᖒ⦹ᩡŁ ມ❑₥ձ ᔍᬕऽ ᗭᜅෝ ᱥᘂၼ,

ᦥ ⪶ᰆࡽ ɚᰆᨱᕽ ᰍ⩥⧉ᨱ ᯦ℕᱢᯙ ᔍᬕऽ ॵᯱᯙᮥ ⦽ ᱱ əญŁ օ✙ᬭⓍ ᜅ⦝⍅ෝ

☖⧕ ᔍᬕऽ᮹ ᱥᘂᮥ ᜽bᱢᮝಽ ᱥݍ⦽ ᱱ ॒ᯕ ᅙ Ŗᩑ᮹ ✚Ḷᯕᯱ ᖒŝ௝ ⧁ ᙹ ᯩ .݅

ᅙ Ŗᩑᮥ ษ⊹Ł օ✙ᬭⓍ ⟝⡍ຝᜅᨱ ᯩᨕ ḡᗮᱢᯙ ၽᱥᯕ ⦥᫵⦽ ᇡᇥᮡ ྕᨨᅕ݅

օ✙ᬭⓍ᮹ ᰆᱱᮥ ᔕฑ ⎹▱⊁᮹ }ၽᯕ ᜽ɪ⦹݅Ł ⧁ ᙹ ᯩ݅ ੱ⦽ ⩥ᰍ ʑᚁᔢ ᇩa⦝.

⦹í ၽᔾ⦹۵ օ✙ᬭⓍ ॽ౩ᯕෝ ɚᅖ⦹ʑ ᭥⦽ ႊᦩ ᩎ᜽ Łಅࡹᨕ᧝ ⦽݅ ᦩᱶᱢᯙ օ.

✙ᬭⓍෝ ᯕᬊ⦽ ݅ᯱe᮹ օ✙ᬭⓍ ⟝⡍ຝᜅ ⪚ᮡ ᩑᵝ⫭ᰆ᮹ Ŗeᮥ օ✙ᬭⓍෝ ☖⧕ ᜽

ဍ౩ᯕᖹ ⦹۵ ʑᚁ ᩎ᜽ ᩑǍ }ၽࡹᨕ᧝ ⧁ ᇡᇥᯕ݅ ੱ⦽ ᕽಽ ݅ෙ ᗭ⥥✙ᭉᨕෝ ᔍ, .

ᬊ⧉ᮝಽ ၽᔾ⦹۵ ᮭ⨆ ᗭᜅ᪡ ᩢᔢ ᗭᜅe᮹ ᜽e₉ෝ ɚᅖ⦹ʑ ᭥⧕ ࢱ ᗭᜅෝ ⦹ӹ᮹

ᗭ⥥✙ᭉᨕಽ ᱥᘂ⦹ʑ ᭥⦽ đ⧊ࡽ ⩶┽᮹ ⡍๘ ⪚ᮡ ᗵ൉ᖹ᮹ }ၽᯕ ⦥᫵⦹݅ .ᬒᯕ޵
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օ✙ᬭⓍ ⟝⡍ຝᜅ᮹ ḡᗮᱢᯙ ᩑǍ ኼ }ၽᮥ ᭥⧕ ᩑǍᗭ ⪚ᮡ ⦺Ʊe᮹ Ŗ࠺ᩑǍ}ၽ

ĥ⫮ ᙹพŝ ᔢ᜽ᱢᯙ ▵౩⍉⟝౑ᜅ ⪚ᮡ օ✙ᬭⓍ ⟝⡍ຝᜅ᮹ ĥ⫮ᯕ ⦥᫵⦹ .݅

ᖒŖᱢᮝಽ Ҿӽ ᅙ Ŗᩑᮥ ☖⦹ᩍ ⦽ǎŝ ၙǎ᮹ ྙ⪵ᱢ ᮭᦦᱢ ʑᚁᱢ Ʊඹᨱ ⓑ ᖒ, ,

ŝෝ ໑ࢱ ᮹᧲࠺ ⦽ǎᱥ☖ᮭᦦŝ ᕽ᧲᮹ ᱥᯱᮭᦦᯕ௝۵ݡ⩤ ᯕḩᱢᯙ ྙ⪵᮹ đ⧊ᮥ ☖

⧕ ᱥ☖ᮭᦦ ⪚ᮡ ᦦ᮹ᮭݡ⩤ ၽᱥࡽ ၙ௹⩶ᮥ ᱽ᜽⧉ᨱ ᮹ၙෝ Łᯱࢱ ⦽ .݅

Credit

ᩑᵝᯱ< >

⦽ǎᩩᚁ᳦⧊⦺Ʊ- -

┽⠪ᗭ ᯕŲ⪙ ၝḡ⪮: ,

ᰆǍ ʡ࠺ǎ:

ᯱၵ௝ ʡ᜚℁:

ᬊŁ ᘂᱶ:

Ḷ ʡ⩥ᖒ:

ӹၽ v᜚⪙:

ӹb ᯕ₞ᰍ:

ᖅᰆǍ ℎ႑ᩑ⯍݉ ʡʑ₞ ↽ᰍɝ ၶɝ┽ ʡᖁ⯍: ( ) , , ,

ɩݡ ᯕᦥ௭:

ÑྙŁ ၶᬑᰍ:

ᔾ⫊ ʡ┽Ğ:

ał vǭᙽ:

� 4UBOGPSE $$3." �

Sook Young Won

Robert Hamilton

Luke Dahl



ॵḡ▙ ᦦaྕ ఊŝ ᮹ օ✙ᬭⓍ ⟝⡍ຝᜅෝ ᭥⦽ ⃽ ḡ ᯙ$$3." ⲳ 
 
 Ⲵ ���

Jason Sadural

Jieun Oh

Juhan Nam

Hwan Shim

<4UBGG>

ᩑ⇽ᮭᦦqࠦ ᬱᯝ/ :

ᬱᙺᩢCCRMA conductor:

ॵḡ▙ ᦦaྕ ఊ� �

ᮭᦦᮭ⨆ ॵᯱᯙ Łᄲ᪅ ԉᔢᅪ/ : ,

ᩢᔢ ᱽ᯲ ⥥ಽडᕽ ⩥᜚ᩕ:

ᩢᔢ ॵᯱᯙ ʡᱽၝ:

⥥ಽ޶ᖹ ʑ⫮ ᯕᩢᮡ:

օ✙ᬭⓍ ᜅ⦝⍅ ᱽ᯲ ᕽᬙݡ⦺Ʊ ᱥᯱᮭᦦᩑǍᝅ ԉᔢᅪ: ,

ʑಾᩢᔢ ᔍᬕऽ ၚᝒ Łᄲ᪅:

ॵḡ▙ ⥥ಽᖙᝒ ᦥ⋕ᯕኺ ఊ� �

օ✙ᬭⓍ ⥥ಽडᕽ ʡԉ⬩:

ᩢᔢ ↍ᩢ ǭᔢᵡCCRMA :

ᩢᔢ ᵲĥ ʡḥ⯍CCRMA :

ʑಾᩢᔢ ↍ᩢ ⦽ၝᬑ ӹ⩥ ǭ⪙₞: , ,

ʑಾᩢᔢ ⠙Ḳ ʡԉ⬩ ⦽ၝᬑ: ,

օ✙ᬭⓍ ʑᚁ ḡᬱ� �

Ųݡᩎ☖⧊ᩑǍ}ၽ฾(KOREN)

ᱶᅕᔍ⫭ḥ⯆ᬱ(NIA). [Online]. Available: http://www.nia.or.kr/
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�ݡྕ �

ݡྕ ॵᯱᯙ ၶᔢᅪ:

᳑໦ ॵᯱᯙ ᯕᔢᅪ:

᳑໦ qࠦ ʡᱶ⪵:

᳑໦ᅕ vḡ⩽:

qࠦݡྕ ᝁᰍ⬩:

ⅾť qࠦݡྕ ᯕᱶ⬩isAT :

ᯙᘥྜྷ ၰ ಽŁ ॵᯱᯙ ᳑⩽ᱶ ᱶ┽ᯙ: ,

ᯱྙ� �

օ✙ᬭⓍ ၰ ᜅ⦝⍅ ᱽ᯲ ᯱྙ ᯕࠩ᮲:

օ✙ᬭⓍ ᯱ :ྙ Chirs Chafe

ʑ⫮ ॵḡ▙ ⥥ಽᖙᝒ ᦥ⋕ᯕኺ ఊ:

ᵝš ॵḡ▙ ᦦaྕ ఊ:

ᵝ↽ ⦽ǎᩩᚁ᳦⧊⦺Ʊ ၙ௹Ʊᮂᵡእ݉:
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Report, China on the Edge: Explorations in Network-based Performance
SoundWIRE research group at CCRMA, Stanford University. [Online]. Available:

http://ccrma.stanford.edu/groups/soundwire/
J.P. Cacres. JackTrip: Multimachine jam session over the Internet2. [Online].

Available: http://ccrma.stanford.edu.groups/soundwire/software/jacktrip
ⲯ↎╆㬦⹞㯿⭪ ᆫរ⪇㙏㨃⪊ሆႶ₶ṷ ╆⩟○ᆖ ▶⭒ ⲯ↎╆㬦: (KOREN) (‘95~‘07), ,

⹞㯿⭪, 2007.
DVTS. [Online]. Available: http://www.sfc.wide.ad.jp/dvts/
ᖾⰎ℞ ⃋ᆖ╆Ⲟ [Online]. Available: http://100.naver.com/
wikipedia: [Online]. Available: http://en.wikipedia.org/wiki/Main_Page
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ŝ⦺᮹ ᩩᚁᱢ ᰍၽčⲳ Ⲵ
"SUJTUJD SFEJTDPWFSZ JO TDJFODF

ᯕ ࠩ ᮲

ӹ۵ ŝ⦺ᯱa ᦥܭ ᯲łaᯕḡอ ᱥᯱᮭᦦ ə ᵲᨱᕽࠥ ▭Ⓧܩ⍍⦽ ໕ᨱ ᵲᱱᮥ ,ࢱ

Ł ᯲ᨦᮥ ⧕᪵ʑ ভྙᨱ ŝ⦺ᯱᱢᯙ ษᯙऽa ޵ v᳑ࡹᨕ ᅕᯕ۵ ä z݅ ᫵᷹ ԕa ฯ.

ᮡ šᝍᮥ wŁ Ḳᵲᱢᮝಽ ᩑǍ⦹۵ äᨱ š⦹ᩍ ᯕ᧝ʑ⦹ಅ ⦽ .݅

ᬑᩑ⦽ ʑ⫭ᨱ ⠪ᗭᨱ ⦹Ł ᝗ᨩ޹ ᖅ⊹ᮭ⨆ ᮥ ⧁ ʑ⫭a ᯩᨩ݅(sound installation) .

ᨕ۱ ⦺ݡ ၙᚁš }šᨱ ᱥ᜽ࢁ ᩩᱶᯕᨩ۵ߑ ə ၙᚁš Ƚ༉۵ ᔢݚ⯩ Ⓧḡอ əᨱ እ⧕

ᦥᵝ ᱢᮡ ᩩᔑᯕ ḡᬱࢁ ᩩᱶᯕᨩ݅ ᨙᱽӹ ⧕᪉ ä⃹ౝ ԕa ⦹۵ ᩩᚁᨱᕽ Łaי ॅᨕ.

᧝⦹۵ äᮡ Ž₏ᦹḡอ ⧎ᔢ Ñ᮹ እᨕᯩ۵ ԕ ᵝນܩෝ ▙ᨕ⦽݅۵ äᮡ ᳑ɩ ᇡݕᯕ ࡹ

ᨩ .݅

ᇡᮥݕ ᵥᯝ ᙹ ᯩ۵ ᦥᯕॵᨕಽᕽ ෝ ḥ࠺❱ᮝಽ ᯕᬊ⧕ ᯙ░௺❑ቭ ᖅ⊹ᮭ⨆“CD

ᮥ ⦹ᯱ ௝۵ ᔾbᯕ ਁ᪍௱݅ ӹᨱí۵ ᯝၹᱢᯙ ᖅ⊹᯲(interactive sound installation) .” .

⣩ ᅕ݅۵ ᯙ░௺❑ቭ ᖅ⊹᯲⣩ᯕ ޵ ⯆ၙ೎Ł ࠥᱥ⧁ a⊹a ᯩ݅Ł ᔾb⦽݅ š~ᯕ ݉.

ᙽ⯩ ᅕ໕ᕽ ॄ۵ äᅕ݅۵ zᯕ ₙᩍ⦹Ł ə ၹ᮲ᮥ ℕ⨹⦹í ⦹۵ äᯕ ޵ ⯆ၙ೎í ۱͕

ḥ݅ ə్ӹ ᦥᛞíࠥ əäᮥ ᇡ┢⦽ ᔍ௭᮹ ⠙čŝ ྕḡ əญŁ ᮹Ǎᝍᨱ ᮹⧕ ə ĥ⫮ᯕ.

ྕᔑ ᨩ݅ࡹ ⦹ḡอ ᯝ݉ ᯲⣩ᨱ š⦽ ᦥᯕॵᨕ᪡ ĥ⫮ᯕ ᕽ ᯩᨩᮝအಽ ᪥ᖒᮥ ᜽⍽ ݅ෙ.

⦽ ᯲ᮡ �్ญᨱᕽ ᱥ᜽⦹ᩡ .݅
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ӹȡ۵ݚ ᯥɩܹ ȡ

ᩧ᮹ ᔍḥᮡ ⦺Ʊ᮹ ԕ ᩑǍᝅ ᦿᨱ Ùಅᯩ۵ ᪅ॵ

᪅ ෝ ḥ࠺❱ᮝಽ ᯕᬊ⦽ ᯲⣩᮹ ᬱ⩶ᯕ݅ ۹ᩍCD .

உಅḥ ᦥ௹᮹ ❱ᨱ݅ ᯕ᧝ʑෝ ⦹໕ ᜽eḡᩑ ⥥CD

ಽəఉᨱ ᮹⧕ ᰁ᜽ ⬥ ᭥ᨱ ฑݍ ᩍ్ }᮹ ᨱᕽCD

ə ᯕ᧝ʑ ᗭญa ݅᜽ ॅಅḥ .݅

ෝ ᯕᬊ⦽ ᯕ ᯲⣩ᨱ۵ ⦽ ີ᜽ḡෝ Łݕ ᯩ݅CD .

᪅ॵ᪅ ۵ ᯕᱥ᮹ ౩⎵ऽ❱ᮥ ၡᨕԩŁ ᯕᱽCD LP

۵ ⩶ℕࠥ ᨧ۵ ᨱ ᮹⧕ ၡಅӹí ᨩ݅ࡹ ੱ ⦹MP3 .

ӹ᮹ ॵḡ▙⩢໦ᯙ ᖩᯕ݅ ᱡᰆ ๅℕಽᕽ᮹ ᮹ၙෝ.

݅⦽ ෝ ᰍ⪽ᬊ⦹۵ ᮹ၙᨱᕽ ෝ ษᯕⓍ᪡ ᜅ⦝⍅᮹ ḥ࠺❱ᮝಽ ᔍᬊ⦹ā݅۵ äᯕCD CD

.݅

ŝ⦺ᯱॅ⦽▭۵ ḥᮥ࠺ qḡ⦹Ł ᔾᖒ⦹۵ ႊჶᯕ ྙᱽa Łࡹ ᔢ⣩ᮥ อॅᨕ ❭۵ ᔍ௭

ॅ⦽▭۵ ษᯕⓍ᪡ ᔍᬕऽ᮹ ⣩ḩŝ ॵᯱᯙᯕ ྙᱽa ḡอࡹ ᩩᚁa⦽▭۵ ᯕ᫙ᨱ əäᮥ

ᔍᬊ⦹۵ ᭥ᖒݚ ᷪ ᩩᚁᱢ ᯕ᧝ʑa ⦥᫵⦽ äᯕ݅ ษᯕⓍ ᩎ⧁ᮥ ⦹۵ ᪡ ᜅ⦝⍅ ᩎ, . CD

⧁ᮥ ⦹۵ ෝ aḡŁ ྕᨨᮥ ⧁ äᯙa ᯥɩܹ ȡ۵ ӹȡݚ ȡ ௝۵ a⪵࠺ ᔾbԍ݅CD ? “ ” .

ᚓ ᗮᨱ ᫙⊽ ᗭญa ၵ௭ᯕ ᇩ ভ໕ ݅᜽ ॅฑ݅ ௝۵ ᮹ၙෝ wŁ ӹȡ۵ݚ ᯥɩܹ‘ .’ “

ȡ a ┽ᨕԍ݅ ə Ǎ᳑ྜྷ ᦿᨱᕽ ᯕÑ ✡ಙ݅ ᬱ௹۵ ᯥɩܹ ȡ۵ ӹȡݚ ȡᯙߑ௝Ł” . ‘ . ’

ᯕ᧝ʑ ⦹໕ ᳑ɩ अᨱ ᯕÑ ✡ಙ݅ ᬱ௹۵ ᯥɩܹ ȡ۵ ӹȡݚ ȡᯙߑ௝Ł ॅญí ‘݅ࡽ . ’ .
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݅ᮭᮡ ⩅ᯕญ �్ญᨱᕽ ᱥ᜽⦽ ᯲⣩ ᔍḥᯕ݅MOA .

ᯕ ᯲⣩ᮡ ⦝ᨱ᳑ ෝ ᯕᬊ⦹ᩡ݅ ⦝ᨱ᳑۵ íᯥʑ ੱ۵ ⍕⥉░ᨱᕽ ⦮ ᝁ⪙(piezo) . (pip)

ᮭᮥ ԕ۵ ᜅ⦝⍅ಽ ᔍᬊ⦹Ñӹ ⎹┾✙ ษᯕⓍ ੱ۵ ᖝᕽಽ ฯᯕ ᔍ(contact microphone)

ᬊ݅ࡽ ⦝ᨱ᳑ෝ ᜅ⦝⍅ಽ ᔍᬊ⦽݅໕ ᔢݚ⯩ ᮡ׳ ᮭᮥ ԕí Łࡹ ⦝ᨱ᳑อᮝಽ ⎹┾✙. ,

a ᦥܭ ᯝၹ ษᯕⓍ⃹ౝ ᔍᬊ⦹í ໕ࡹ ᙹᮭᮥ ⧁ ᙹ ᨧ .݅

ӹ۵ ᯕ ⦝ᨱ᳑ෝ घ໕ᨱ ᇺᩍ ᔍᬊ⦹ᩡ݅ ᗭญෝ ᯦ಆ⧁ ভ۵ a ษᯕⓍ᮹ ᙹCD . CD

ᮭᮥ ᭥⦽ ḥ࠺❱ ᩎ⧁ᮥ ⦹í Łࡹ ⦝ᨱ᳑a ᮹ ḥᮥ࠺ ၼᦥ ᪅ॵ᪅ ᝁ⪙(diaphragm) CD

ಽ ᱥ⪹᜽┉݅ ᗭญෝ ᰍᔾ⧁ ভ۵ a ⦝ᨱ᳑᮹ ḥᮥ࠺ ၼᦥ ⦝ᨱ᳑a ԝ ᙹ ᨧ۵ ԏᮡ. CD

ᵝ❭ᙹ ᩢᩎᮥ ᅕv⦹ᩍ ᮭపᮥ ᷾⡎᜽┉݅ ྜྷು ᳬᮡ ᪅ॵ᪅ ⣩ḩᯕ ᦥܭ ᔢݚ⯩ ᮡ׳ ᵝ.

❭ᙹ ᩢᩎᯕḡอ ᱢᨕࠥ ᔍ௭᮹ ༊ᗭญෝ ᦭ᦥॅᮥ ᙹ ᯩ݅ ₙŁಽ ᨱ ⦝ᨱ᳑ෝ ᇺᯕ໕. CD

⬭෎⦽ ᧲ḡ⨆ᖒᮥ wŁ ᯩ۵ ษᯕⓍಽ ᯲ࡽ࠺ .݅

ᯕ ᯲⣩ᮥ ⦹໕ᕽ ᔩಽᬕ ၽčᮥ ⦹í ߑᨩ۵ࡹ ᦥԁಽə ᮭ⨆ᝁ⪙a ᱥʑᖁᮥ ┡Ł ⮱,

ෝ ভ ᯱᕾᮥ aʭᯕ ⦹໕ ᱥʑᖁᯕ ᬙಅ ᗭญa ӽ݅ ᯕၙ ᪅௹ᱥᇡ░ ŝ⦺ᯱॅᯕ ᯕ ⩥.

ᔢᮥ ᯕᬊ⦹ᩍ ᜅ⦝⍅ෝ እ೐⦽ b᳦ ᮭ⨆ʑʑ ࠥℎʑ ॒ᮥ อॅᨕ᪵ḡอ ᯕჩ ʑ⫭ᨱ ᬑ,

ᩑ⯩ ə ᬱญෝ ᰍၽč⦹Ł ᯲⣩ᨱ ᮲ᬊ⧁ ᙹ ᯩā݅۵ ᔾbᯕ ॅᨩ݅ ᨝⦰ ਁ᪅෕۵ äᮝ.

ಽ ⦽ǎ᮹ ₞⪙ḡྙ ₞ᔕᨱ ᱥʑᱢᯙ ᰆ⊹ෝ ᚉʑŁ ₞⪙ḡෝ ᬙญí ⧁ ᙹ ᯩᮥ ä zᦹ,

݅ əญŁ Ñʑᨱ ฯᮡ ᮹ၙࠥ ᮥݕ ᙹ ᯩᮥ ä zᦹ݅. .
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ᗭญ᮹ ₞

₞⪙ḡྙᮡ ᬑญ᪡ ⧉̹ ⃽ᩍ ֥ᮥ ᔕᦥ᪵݅ ₞⪙ḡྙᮡ ᝅԕ᪡.

ᝅ᫙ෝ Ğĥ Ḵʑࠥ ⦹ḡอ ᗭญෝ ᱥ⧕ ᵝʑࠥ ⦽݅ ᮹ݡ⩤ ᔝᵲ.

ᮁญ₞ᮡ ᗭญෝ ₉݉⦽݅ ŝÑᨱ۵ ᪶ᝅ ᩍᯙॅ᮹ ḥๆᮡ ໦ᵝᝅ.

ᮥ ₞⪙ḡྙᨱ ᯕᨕ ๆᯕ ୑۵ ᗭญෝ ॄŁ ⧩݅۵ ʑಾࠥ ᯩ .݅

⃽ᩍ ֥ᮥ ᬑญ᪡ zᯕ ᔕᦥ᪉ ₞⪙ḡྙ

ᮡ ə࠺ᦩ ॅᨕ᪉ äࠥ ฯᮝญ௝Ł ᔾb

݅ࡽ ₞⪙ḡྙᮥ ᬙต ᙹอ ᯩ݅໕ ə࠺.

ᦩ ₞⪙ḡྙᯕ ॅᨕ᪉ ႊᦩᨱᕽ᮹ ᱶq

ᯩ۵ ᗭญ ၡݕ ᦩŝ ၷᨱᕽ ᕽಽ ᇡ෕۵ ᗭญ ၷᨱᕽ ᦥᯕॅᯕ ۵י ᗭญ ᮭᦦ ᵝᄡ ⪹, , , , ,

Ğ᮹ ᗭญ ॒॒ ฯᮡ äᮥ Ⴊᨕԕí ⧁ ᙹ ᯩᮥ ä zᦹ݅..... .

ᝅ⨹ᮥ ᭥⧕ᕽ ᬑᖁ ݅᧲⦽ Ⓧʑ᪡ ༉᧲᮹ ᯱᕾŝ ݅᧲⦽ ǖʑ᮹ ᨱӹຽᖁᮥ Ǎ᯦⦹ᩍ

⎵ᯝᮥ qᦹ݅ ᨕ۱ ǖʑ᮹ ᖁᮥ ᨝ษӹ ฯᯕ qᦥ᧝ ḡࠥࢁ ༑௱݅ ྜྷು ᕽᱢŝ ᭚ ᔍᯕ. .

✙ᨱᕽ ᅝ ᙹ ᯩ۵ ᅖᰂ⦽ ᯕುŝ Ŗ᜾ᮡ ᯕ ᇥ᧝ᨱ ྙ᫙⦽ᯙ ӹᨱí۵ ᄥಽ ࠥᬡᯕ ḡࡹ

༜⧩݅ ᮹̹ࢱ ₞ᔕŝ ᧨ᮡ ₞⪙ḡᨱ ᇺᯝ ᔩಽᬕ ᜽ᜅ▽ᮥ อॅᨕ᧝ ⦹۵ äᯕ݅. 10mm .

ᯝၹᱢᯙ ᜅ⦝⍅۵ ᅕᯕᜅ ⎵ᯝŝ ᩢǍᯱᕾ ḥ࠺❱ᯕ ᯝℕ᜾ᯕӹ ᯕ ᜽ᜅ▽ᮡ ᅕᯕᜅ ⎵ᯝ,

ŝ ᩢǍᯱᕾᮥ ᇥญ᜽⍽᧝⦹Ł ə ࢹ ᵲ ⦹ӹෝ ḥ࠺❱ ᩎ⧁ᮥ ⦹۵ ₞⪙ḡᨱ ᱲ₊᜽⍽᧝

⦽ .݅

⃹ᮭᨱ۵ ₞ᔕ ༉᧲ᨱ ঑௝ እƱᱢ ฯᮡ ⎵ᯝᮥ qŁ ₞ᔕᨱ ᯱᕾᮥ ᇺᩡ݅ ᗭญa ༉ʑ.

ᗭญ อ⦹í ॅญʑ۵ ⦹ӹ ⎵ᯝ ྕía թྕ ྕÑᬭ ₞⪙ḡa ਉḡ ༜⧩݅ ᯕჩᨱ۵ ᧨ᮡ.

ᖁᮥ ₞⪙ḡᨱ ⠪໕ᮝಽ ᯲í qᦥ ᇺᩡ݅ ᗭญa ᳑ɩᮡ }ᖁ۵ࡹ ॐ⧩ḡอ ᅝ෉ ౩ᄉᮥ.

᪍ญ໕ ᩕᯕ ၽᔾ⦹ᩍ ₞⪙ḡ᪡ ᨱӹຽᯕ ԥᔩෝ ԕ໑ ┡ॅᨕaŁ ⧊ᖁᯕ ᨩ݅ࡹ ᯕ౑ ᯝ.

ᯕ ᛞí ᯕ൉ᨕḥ݅໕ ჭ៉ ݅ෙ ᔍ௭ॅᯕ อॅᨩᮥ äᯕ .݅

݅ᮭᨱ۵ ℁ᝍ ⎵ᨕᨱ ⎵ᯝᮥ qŁ ᧨ᮡ ᯱᕾᮥ ₞⪙ḡᨱ ᇺᩍᅕᦹ݅ ᯝၹ ᜅ⦝⍅ᨱ እ.
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⧕ ᗭญ۵ ᯲ḡอ ॅᮥ อ ⦹ᩡ݅ ݅ᮭᮡ ⬉ᮉŝ ᮭḩᮥ ᩍ᧝׳ ᨩ݅ࡹ ᯱᕾᯕ թྕ .̝ࢱ .

ᬑ໕ ₞⪙ḡa ᱽݡಽ ਉḡ ༜⦹Ñӹ ₞⪙ḡ᮹ ᰆಆᮥ წᨕӹ ⎵ᯝ᮹ ℁ᝍᨱ ᇺᨕ ქฑ .݅

⎵ᯝ᮹ ℁ᝍᮥ ዝ໕ ⎵ᯝᮥ q۵ äᯕ ྙᱽa ᨩ݅ࡹ ⎵ᯝ ḢĞᯕ ᅕ݅ Ⓧ໕ ₞ᔕᨱ. 8mm

ᝍᮥ ᙹa ᨧᨩ݅ ⎵ᯝŝ ᯱᕾe᮹ Ñญa թྕ ມ໕ ⬉ᮉᯕ ᱢŁ թྕ aʭᬑ໕ ᯱᕾŝ.

℁ᝍ ⎵ᨕa ᇡঋ۵ ᰂᮭᯕ ॅಙŁ ⎵ᯝŝ ᯱᕾe᮹ ᱢᱶ⦽ Ñญ ᮁḡࠥ ྙᱽa ᨩ݅ࡹ ᱥ.

ℕᱢᮝಽ۵ ₞⪙ḡྙ ᯱℕ᮹ Ǎ᳑ࠥ ྙᱽa ᨕࡹ ₞⪙ḡྙ ᖅĥࠥ ݅᜽ ⧕᧝ ᨩࡹ .݅

ᙹฯᮡ ᝅ⨹ Ҿᨱ ₞⪙ḡྙ ᜅ⦝⍅a ┥ᔾࡹᨩ݅ ྜྷು ʑ᳕ ᜅ⦝⍅ᨱ እ⦹໕ ⬉ᮉŝ ᖒ.

ᯕ܆ ⩶⠙ᨧᯕ ਉᨕḡ۵ ᜅ⦝⍅ḡอ ᔩಽᬕ ʑᮥ܆ aḥ ӹ᮹ ᩩᚁᮥ ⢽⩥⦹ʑᨱ۵ ∊ᇥ⦽,

ࠥǍa อॅᨕḥ äᯕ݅ ᯕ ᜅ⦝⍅۵ ༉יᜅ⦝⍅a ᦥܩ௝ ݅ ₥ձ ᜅ⦝⍅ᯕ݅ ⦽ ₞⪙ḡ. .

ྙᨱ۵ ⎵ᯝ }ෝ քᨩ݅ ₞⪙ḡ ḥ࠺ ᵝ❭ᙹ ✚ᖒŝ ⬉ᮉᖒ ভྙᨱ ⎵ᯝ }ෝ ⦽ ₥12 . 3

ձಽ Ǎᖒ⦹ᩡ݅ ঑௝ᕽ ⦽ ₞⪙ḡྙ ᜅ⦝⍅۵ ᬕᬊႊ᜾ᨱ ঑௝ ༉י᪡ ᜅ▭౩᪅ ੱ۵ ₥. 4

ձ ᜅ⦝⍅ಽ ᔍᬊ⧁ ᙹ ᯩ݅ ྜྷು ʑ᳕᮹ ᕽ௝ᬕऽ ᜽ᜅ▽ŝ۵ ݅ෙ ႊ᜾᮹ ݅ ₥ձ ᜅ⦝.

⍅ᯕ݅ ݅ ₥ձಽ ᱢᱩ⯩ ᯹ ၚᜅࡽ ⍉▱⊁۵ ₞⪙ḡྙᯕ ⦹ӹ᮹ ᮭ⨆ᱢ ⪵⡎ᮝಽ ᄡ⪵ࡽ.

ᔍᬕऽ ⋵ქᜅ௝۵ ۱ӭᮥ ᵝí ݅ࡽ ₞⪙ḡྙᮡ ᱱ₉ ᯫ⩡Კaḡอ ༉ु ᔍ௭ॅᯕ ᔍᬊ⧩.

ᨩ޹ ྙᯕ݅ ӹ۵ ᯕ్⦽ ₞⪙ḡྙ ᜅ⦝⍅ᨱ ӹอ᮹ ᗭญෝ ۵ݕ äᯕ ᦥܩ௝ ݅ෙ ᩩᚁa.

۵ ྜྷುᯕŁ ༉ु ᔍ௭᮹ ᯕ᧝ʤÑญ᪡ ᗭญࠥ ʑෝݕ ᬱ⦽ .݅
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݅ᮭᮡ ⩅ᯕญ �్ญᨱᕽ ᱥ᜽⧩޹ ᔍḥŝ ⩥ᰍ ᕽᬙݡ⦺Ʊ ᮭᦦݡ⦺ᨱ ᖅ⊹ࡽMOA

₞⪙ḡྙ ᜅ⦝⍅ ᔍḥᯕ .݅

᯲łᮥ ⦹۵ ᔍ௭ᮝಽᕽ ᔩಽᬕ ᗭญ ᜽ᜅ▽ᮥ อऽ۵ ᯝᮡ ᔩಽᬕ ᮭᦦᮥ ᯲ł⦹۵ ä

ᯕᔢᮝಽ ᷱÑᬡŝ ᅕ௭ᮥ ۱ӝí ⦽݅ ₞⪙ḡྙ ᜅ⦝⍅ᨱᕽ᮹ ฯᮡ Ğ⨹ᮡ ӹᨱí ᔩಽᬕ.

ᩢᩎᨱ᮹ ࠥᱥᨱ ⦽ݡ ⯍฾ᮥ ┅ᬭᵝᨩ݅ ₞⪙ḡྙᨱᕽ᮹ ʑᚁᮡ ᯲ł⧁ ভ᮹ ⦽ ᯲ł ʑ.

ᚁಽ eᵝࢁ ᙹ ᯩ݅ ᯕ ʑᚁᮡ ษ⊹ ⪵ᖒჶ ੱ۵ ᭥ჶݡ ᮭ ʑჶ zᮡ äᯕ݅ ӹ۵. , 12 .

₞⪙ḡྙ ʑᚁᮥ wŁ ᄡᵝłᮥ อॅᨕ e݅ ᦦłᨱ۵ ᱽ༊ŝ ᯕ᧝ʑa ॅᨕᯩॐᯕ ᔩಽᬕ.

ᄡᵝłᮥ อॅ ভษ݅ ᔩಽᬕ ᯕ᧝ʑ Ñญෝ อॅᨕ ᇺᯙ .݅

⦽᯵᮹ ᜽

⦽᯵ᯕ௝۵ ᨕqᯕ ᚁŝ ᩑšࡹʑ ভྙᨱ ᨕᔪ⦹ḡอ ݅ෙ ᳬᮡ ᱽ༊ᯕ ᔾbӹḡ ᦫᦥᕽ

əՆ ⦽᯵᮹ ᜽௝Ł ᯕ෥ᮥ ᇺᩡ݅ อᯝ ᯕ ᱽ༊ᯕ ᦥܩ௝໕ ᯕ ᜽ᜅ▽ᮡ ݉ᙽ⦹Ł ᳑ᰂ⦽.

ᮭ⨆ ᜽ᜅ▽ᯝ äᯕ݅ ྜྷು ᔍ௭ᨱ ঑௝ᕽ۵ ⩶⠙ᨧŁ ᳑ᦦ⦽ ᮭ⨆᜽ᜅ▽ᯕ௝Ł ᔾb⦹۵.
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ᔍ௭ࠥ ᯩŁ ᝅᱽಽ əౕ ᙹࠥ ᯩ݅ ᯕ ᜽ᜅ▽ᮡ ┢ᯱ᪡ ᳦ᯕ⍖ᯕ ᵲ᫵⦽ ᫵ᗭa ݅ࡽ ᳦. .

ᯕ⍖ᮥ ┢ᯱ᭥᮹ ✚ᱶ⦽ ᭥⊹ᨱ ᪍ಅ״ᮝ໕ ⍖ᯕ ḥ࠺⦹ᩍ ᗭญෝ ԕ۵ ᜽ᜅ▽ᯕ݅ ⩅ᯕญ.

�్ญᨱᕽ ᱥ᜽⦽ ᯲⣩ᮡ ┢ᯱ᮹ ✚ᱶ⦽ }᮹ ᭥⊹ෝ ມ❑₥ձಽ Ǎᖒ⦹ᩡ݅ ⋕MOA 4 .

⟹᮹ ᗱܹᮡ ᮭ᜾ᮥ ᵝྙ⦹۵ ä ᯕ᫙ᨱ ┢ᯱ᮹ } ₥ձᮥ ᭥⦽ ᨱەີ ᯩ۵ ᗭญ ⍉▱⊁4

ෝ ᵝྙ⦹Ł ⍖ᮥ ☖⧕ ᗭญෝ ฼ ᅝ ᙹ ᯩ .݅

ӹ۵ ᯕ ᜽ᜅ▽ᮥ ❵ʑ᭥⧕ อु äᯕ ᦥܩ௝ ᩩᚁᱢᯙ ᔾbᮥ ᝅ⩥᜽┉ äᯕ݅ ᯕäᮥ.

Łᦩ⧕ ԝ ভ ݅ᮭŝ zᮡ ᔾbᮥ ⧩ .݅

ᔍ௭ॅᮡ ⍖ᨱ ฼ᯩ۵ ᮭഭᙹӹ ྜྷᮥ ঑௝ ษᝁ .݅

ᗭญ۵ ⍖ᨱ ᮥݕ ᙹ۵ ᨧᮥʭ“ ?”

⍖ᨱ ᗭญෝ ᦥݕ ȡಽ ษᝁ݅“ ?”

ᔪ݅ෙ ᄁ☁ᄅ

⋕õ ᮹ ᩢ⪵ ᮭᦦa ᨱᕽ ᦦᅕಽ ࠥ႑ࡽ ᄁ☁ᄅ᮹ ႊᯕ ӹ᪉݅ ᯲ła ḥ(M. Kagel) “ ” .

ᮡᙺᦉ۵ ᕽᬙ᜽พƱ⨆ᦦ݉᮹ ᔢᵝ᯲łaಽᕽ ᜽⧪⦽ ᦥ෕ᜅיၵ ⥥ಽ᱾✙ᨱᕽ ᔪ݅ෙII “

ᄁ☁ᄅ ᯕ௡ ᵝᱽಽ ᯕ ႊᮥ ᰍ⩥᜽⎑݅ ݅ᮭᮡ ᩍʑᨱᕽ ӹ᮹ ᄡᵝłᮥ š~ॅᨱí ॅಅ” .

ᵝᨩ޹ ᔍḥᯕ .݅
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ᦦᅕಽ ࠥ႑ࡽ ᄞᨱ ᅕℎʑෝ ᮹ၙ⦹۵ ʵভʑ ༉᧲ᮥ ᄞŝ ȡᨱ Łݡ ᦦᅕᨱ əಅḥ ᄁ

☁ᄅ᮹ ᮭᦦᮥ ॄ۵݅ ੱ ݅ෙ ⦹ӹ۵ ⦽᯵᮹ ᜽ᨱᕽ⃹ౝ ┢ᯱ᭥᮹ ✚ᱶ⦽ ᦦᅕa .ᩍ״ ‘ ’

ḥ Ŕᨱ ᳦ᯕಽ อु ☖ᮥ ᪍ಅ״ᮝ໕ ☖ᯕ ḥ࠺⦹ᩍ ə ᦦᅕᨱ əಅḥ ᄁ☁ᄅ᮹ ᮭᦦᮥ ॅ

ᮥ ᙹ ᯩ݅ ᯕ ᜽ᜅ▽ࠥ ᖝᕽӹ ʑ᳕᮹ ᜅ⦝⍅ ᜽ᜅ▽ᮥ ᔍᬊ⦹ḡ ᦫŁ ℁ᝍ ⎵ᨕᨱ qʕ.

⎵ᯝᮥ ᄞ ੱ۵ ┢ᯱᨱ ᰆ⊹⦹Ł ᯱᕾᮥ ᳦ᯕᨱ ᱲ₊᜽⍽ ᳦ᯕෝ ਉí อु äᯕ .݅

ӹ۵ ᯕಽᕽ ӹอ᮹ ᗭญෝ ॅಅᵝ۵ ᜽ᜅ▽ᮥ อॅí ᨩ݅ࡹ ྜྷು ʑ᳕᮹ ᜅ⦝⍅ෝ ᯕ.

ᬊ⦹ᩍ ޵ ᳬᮡ ᗭญෝ ॅಅᵥ ᙹࠥ ᯩ݅ ⦹ḡอ ᱱ₉ ᯫ⩡Კa۵ ᔍྜྷᨱ ᔾ໦ᮥ ᇩᨕ ք.

ᨕ Ḣᱲ ᯕ᧝ʑෝ ⦹í⦹۵ ษᚁᮥ ⠝ℱ ᅕᯕ۵ äᯕ ᯙe᮹ qᖒᯕ ີั௝a۵ ॵḡ▙ ᜽

ᨱݡ ӹ᮹ ⧁ᯝᯕ௝Ł ᔾb⦽ .݅
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ᰆǍ }ၽJ

↽ ᩢ ᵡ�
�
ၶ ḥ ⩥��
�
⦹ ḡ ⬩����
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〜 ⼅? A

ᮭᦦŝ ၙॵᨕ ᦥ✙᮹ ↽ᩢᵡ ᩢᔢॵᯱᯙ᮹ ၶḥ⩥ aǍॵᯱᯙ᮹ ⦹ḡ⬩ ॒ᯕ ᗭᗮ⦽, ,

⥥ಽ᱾✙ ⧊ᮡ ḡɩʭḡ ∅ŝ ᩢᔢ ᩢᔢŝ ᮭ, ᦦ aǍ᪡ ᩢᔢ ॒᮹ ࢱ aḡ ᇥ᧝᮹ ݅᧲⦽,

đ⧊ᮥ ᜽ࠥ ⦹ᩍ᪵݅ aǍ᪡ ᮭᦦ əญŁ ᩢᔢᮡ šಉᯕ ᨧᨕ ᅕᩡᮝӹ ᰆǍ. i (Interactive

ᰆǍᨱ ᮹⧕ ᔩಽᬕ ⍉ᖪ᮹ ┡ᦦʑa อॅᨕ ᲭŁ ᯕ ᦦʑ᮹ ᖒᮥ܆ á᷾⦹ʑ ᭥⦽ Ŗᩑ)

ॵḡ▙ ᅙ⣡ᯕ a ᬵ ᯝŝ ᯝ ǎพɚᰆ ⦹۹ɚᰆᨱᕽ ᩕಙ݅ ᯕᰆǍ᮹ }ၽ“ ” 8 26 27 kb .

ŝᱶᮥ ᔕ⠕ᅙ .݅

↽ᩢᵡ ᕽᬙᩩᚁݡ⦺ ॵḡ▙ᦥ✙⦺ᇡ Ʊᙹ* ,
ၶḥ⩥ ĥᬱ᳑⩶ᩩᚁݡ⦺ ມ❑ၙॵᨕॵᯱᯙŝ Ʊᙹ** ,
⦹ḡ⬩ ĥᬱ᳑⩶ᩩᚁݡ⦺ aǍॵᯱᯙŝ Ʊᙹ*** ,
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ᕽು1.

⥥ಽ᱾✙ ⧊ᮡ ࢱ aḡ ᇥ᧝ᨱᕽ᮹ đ⧊ᯕ ᦥܭ ྕᬊ ᮭᦦ ၙॵᨕᦥ✙ ॵᯱᯙ ॒᮹[ ] , , ,

݅᧲⦽ ᩎపᮥ ௝۵ݡྕ Ŗeᨱᕽ ᮖ⧊⦹Łᯱ ⦽݅ ၙॵᨕ ᦥ❑ᜅ✙ ↽ᩢᵡᯕ }ၽ⦽ ᰆ. i

Ǎ᪡ ⧕ɩᨱ aǍॵᯱᯕթ ⦹ḡ⬩᮹ ᦦʑ ॵᯱᯙᮥ Ł⦹޵ ⦽ǎྕᬊ᮹ ᮅ⩽ᱶᮡ ᰆǍෝi i

ๅŁ ᰆǍ∅ᮥ ⇵í ݅ࡽ ᮅ⩽ᱶᮡ ᱥᯱ⧕ɩ ᩑᵝᯱॅŝ ⧉̹ ∅ŝ ᩑᵝa ᱲ༊ࡽ ௝ᯕቭ.

Ŗᩑᮥ ⦹í Łࡹ ᱥᯱ ᰆǍ᪡ ⧕ɩ᮹ ᖝᕽॅᮡ ↽ᩢᵡ᮹ ⥥ಽə௹ၮᮥ ☖⦹ᩍ ၶḥ⩥᮹,

ᩢᔢŝ ᩑđࡹᨕ ᨱᕽݡྕ ᅕᩍ ḡí ݅ࡽ ᯕ᪡ zᮡ ⟝⡍ຝᜅ۵ ⦽ǎ᮹ ᱥ☖ᱢᯙ ᦦʑ᪡.

∅ᯕ ʑᚁŝ ॵᯱᯙᨱ ᱲ༊ࢉᮝಽᕽ ḡɩʭḡ ᅕᦥ᪵޹ ݅ᬱᩩᚁᅕ݅ ʑᚁŝ ᩩᚁᱢᯙIT

໕ᯕ ḥᅕ⦽ ⩶┽᮹ Ŗᩑᯕ .݅

ᯕŖᩑᮥ ᭥⦹ᩍ ᰆǍa }ၽᯕ ߑᨩ۵ࡹ ᯕ ᰆǍ᮹ }ၽ ŝᱶᮥ ᔕ⠕ᅕᯱinteractive .

ᰆǍ }ၽ2. i

⥥ಽ᱾✙ ⧊ Ŗᩑᨱᕽ ᰆǍ᮹ ᩎ⧁ᮡ ྕᬊᨱ ᔍᬊ⦹۵ aᄝᬕ ᖅᰆǍ ᯕ݅ ʑ᳕᮹ ᱥᯱ.

ᰆǍᕽᬙݡ⦺Ʊ ᯕࠩ᮲Ʊᙹ }ၽ əฝ ᮹ ᖒ܆ᮡ ๅᬑ ⬭෎⦹ӹ ྕᬊᨱ ᔍᬊ⦹ʑᨱ۵ ྕ( , 1)

Ñᬭ ᔍᬊ⦹ʑa ᱢ⧊ ⦹ḡ ᦫᦹ .݅

əฝ � ᱥᯱᰆǍ�
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əญ⦹ᩍ ᔩಽᬕ ᗭᰍෝ ₟ʑ ᜽᯲⧩݅ aǍॵᯱᯕթ ⦹ḡ⬩᮹ ࠥᬡᮝಽ ə ᗭᰍෝ ӹྕ.

ᨱᕽ ᨜ᨩᮝ໑ ʑ᳕᮹ ☖ӹྕ ᰆǍ᪡۵ ญݍ ⥥౩ᯥᮥ ᩏᨕ ӹྕ᮹ ⅾ ྕíෝ ᵥᯕŁᯱ י

ಆ⦹ᩡ .݅

əฝ � ࠥ໕� $"%

ʑ᳕᮹ ᰆǍ۵ ᧲ ἞ᨱ Łྕ❱ŝ ⦝ᨱ᳑ ᖝᕽෝ ᦥݍ ᮹ ӹMax/MSP bonk~ Alesis

᪡ zᮡ ऽౝ ✙ญÑᨱ ᮹⧕ ᩑᵝ⦹۵ ᜽ᜅ▽ᯕᨩ݅ ᯕ Łྕ❱ᨱ۵ ᧞e᮹ ྙᱽD4 DM5 .

a ߑ۵ᯩ ᯕ ᧲἞ ┡ᱱᯕ ᙁ❭ᯕ⥥ᨱ ᮹⧕ ᩑđᯕ ᨕࡹ ᯩᨕ ᇢ⠙ŝ ₥⠙᮹ ᗭญa ᕽಽ

ᕿᯕ۵ ྙᱽa ᯩᨩ݅ ᯕ్⦽ ྙᱽ۵ ↽ɝ᮹ ᨱᕽ ӹ᪅۵ ᜽ญᷩෝ ᄅ⊹. Roland V-Drum

ษ┚⦹ᩍ ᔍ᮹ ෝ ᔍᬊ⦹ᩍ ᮹ ŝ zᮡ ⬉ŝෝ ᨜ŁᯱTAMA Mesh Head Roland V-Drum

⦹ᩡ݅ ə đŝ ᇢ⠙ŝ ₥⠙ᮡ ฾ᔍ ऽౝ ⩅ऽ᪡ ፩ݡᜅ┡ᯝ᮹ ᇥญࡽ ӹྕ ᰍḩᨱ ᮹⦹ᩍ.

ᇢ⠙ŝ ₥⠙᮹ ᗭญෝ ᪥ᱥ⯩ ᇥญ ᜽⎑ .݅
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ᰆǍ ᮹ ✚Ḷ3. i

əฝ � ᰆǍ� J

ᰆǍᨱ۵ ໨aḡ ⩢ᝁᱢᯙ ᰆ⊹ॅᯕ ᯩ݅ ᬑᖁ ʑ᳕᮹ ᰆǍᨱ እ⦹ᩍ aᄝᬭ ྕᬊᨱ ᔍI .

ᬊ⦹۵ ᖅᰆŁ᮹ ᩎ⧁ᮥ ⧁ ᙹ ᯩ݅ ʑ᳕᮹ ᱥᯱ ᰆŁa ᮁᖁᯕ௝ ᔍྜྷסᯕᨱ ၷᨱ ᔍᬊᮥ.

⧁ ᙹ ᨧᨩ݅໕ ᰆŁ۵ ྕᖁ ᜽ᜅ▽ᮝಽ ᖁᯕ ᨧᨕ ྕᬊᙹa ๅݍŁ ∅ᮥ ⇽ᙹ ᯩí ᨩiࡹ

݅ ੱ⦽ ᇢ⠙ŝ ₥⠙ᔍᯕᨱ ʑᬙʑ ᖝᕽෝ ᦥݍ ྕᬊᙹ᮹ ᬡḢᯥᨱ ၹ᮲⦹ᩍ ᩢᔢ ᜽ᜅ▽.

ŝ ᩑ࠺ ⧁ ᙹ ᯩí ⦹ᩡ .݅

ॵᯱᯙ ⍉ᖪ4.

ᰆǍ᮹ ॵᯱᯙᮡ ʑ᳕᮹ ᰆǍ᪡ zᯕ ᦪᦥᕽ ᩑᵝ ⦹۵ ä อᯕ ᦥܩ௝ ྕᬊᙹa ᰆǍॅI

ॅŁ ᰆǍ∅ᮥ ⇽ ᙹ ᯩࠥಾ ॵᯱᯙ ᨩ݅ࡹ ੱ⦽ ᰆǍ᮹ ॵᯱᯙᮡ ʑ᳕ ᱥᯱᰆǍ᮹ ᖙ a. I

ḡ ྙᱽᱱᮥ }ᖁ⦹Łᯱ ⦹ᩡ݅ ℌṙ۵ ʑ᳕ᰆǍᨱᕽ ᔍᬊࡽ ᜅ▭ᯙญᜅ᪡ zᮡ ɩᗮ ᗭᰍ.

ᨱᕽ ᪅۵ ྕíqᮥ ᔩಽᬕ ᗭᰍෝ ☖⧕ Ğప⪵ ⦹Łᯱ ⧩݅ ࢱ ჩṙ۵ ᰆǍ ᩑᵝᯱ᮹ ᔍ.

ᬊᖒᩑᵝŝ ᯕ࠺ᖒᰆǍ∅ᮥ Łಅ⦹ᩍ ʑ᳕ ᰆǍ᪡ ᮁᔍ⦽ ⩶┽ෝ ᮁḡ⦹Łᯱ ⦹ᩡ݅ ᖙ( ) ( ) .

ჩṙ۵ ᱥᖙݡ᮹ ॵḡ▙ᰆǍᨱᕽ ₟ʑ ⯹ॅᨩ޹ ᰆǍ᮹ ʑᅙ ⩶┽ෝ ᮁḡ⦹ࡹ ⩶┽ᱢᯙ ᦥ

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)
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෥݅ᬡᮥ ₟Łᯱ ⦹ᩡ .݅

⩥ᰍ ᱽ᯲ࡽ ᰆǍ۵ ⍕⥉░༉ߙಽ ಽ }᮹ ₉ ༉ߙᯕ ᱽ᯲ࡹᨩᮝ໑ ⩶┽᮹ ᦥ෥݅ᬡI 8 1

ŝ ᱽ᯲᮹ ⠙ᯕᖒᮥ Łಅ⦹ᩍ ᱽ᯲ᬊ ॵᯱᯙ ᜽ᦩᯕ ᖁ┾ࡹᨩᮝ໑ ⅾ ᮹ݡ ༊ᨦᯕ ᱽ᯲, 10

ᨩ݅ࡹ b ༊ᨦᮡ ᰆǍ᮹ ⩶┽อᯕ ᦥܩ௝ ᰆǍ᮹ ྕí ᔍᬊᖒ ₊ᬊq ॒᮹ ݅᧲⦽ Łಅ. , ,

ᔍ⧎ᮥ ᰆǍ ᩑᵝᯱ᪡ ᰆǍ∅ᮥ ⇵۵ ྕᬊᙹॅŝ᮹ ⩲᮹᪡ ☁ುᮥ ☖⧕ ᖙᇡᱢᯙ ॵ▭ᯝॅ

ᯕ ᙹᱶ }ᖁࡹᨩ݅, .

ℌ ჩṙ ḡᱢ⦽ ᰆǍ᮹ ᗭᰍ۵ ᱥ ᖙݡ ᱥᯱᰆǍᨱᕽ ᔍᬊࡽ ᜅ▭ᯙ౩ᜅ᮹ ྕíෝ ᵥᯝ

ᙹ ᯩŁ ᩑᵝᯱॅ᮹ ݅ᯕӹၚ⦽ ᯲ᨱࠥ࠺ čॽ ᙹ ᯩ۵ čŁ⦽ ᗭᰍෝ ₟Łᯱ ⦹ᩡ݅ ⃹ᮭ.

ᱽᦩࡽ ᗭᰍ۵ ⦹ḡ⬩ Ʊᙹa aǍᱽ᯲ᮥ ᭥⧕ ᯱᵝ ᔍᬊ⦹۵ Łvࠥಽ ᦶ⇶ ᖒ⩶ࡽ ⧊❱

ᮥ ᰆǍ᮹ ⩶┽ᨱ ฿í aŖ⦹ᩍ ᔍᬊ⦹۵ ä ᯕᨩᮝӹ aŖ⦹Łᯱ ⦹۵ ⩶┽᮹ ᱽ᯲ŝ ᱽ

᯲እᬊ ᔢ᮹ ྙᱽಽ ᔍᬊࡹḡ ༜⦹ᩡ݅ ⦹ḡอ ⧊❱ᮥ Ċᯱಽ ӝᬭ ⩶┽ෝ อॅᨕԕ۵ ʑ.

ᅙᱢᯙ ᦥᯕॵᨕa ᯕ ŝᱶᮥ ☖⧕ ၽᱥࡹᨩᮝ໑ ↽᳦ᱢᯙ ᰆǍ ⩶┽᪡ ᱽ᯲ ႊ᜾ᮥ đᱶI

⦹í ࡽ aᰆ ᵲ᫵⦽ ᫵ᯙᯕ ᨩ݅ࡹ ↽᳦ᱢᮝಽ ᰆǍ۵ ⧊❱ᮥ ᨱᕽ Ċᯱ᮹ ⩶┽ෝ. i CNC

aŖ⦹ᩍ aಽ᪡ ᖙಽෝ ӝᬡᮝಽᕽ ⩶┽a ᪥ᖒ۵ࡹ ႊ᜾ᮝಽ ᰆǍ᮹ ᬙฝ☖᮹ ⩶┽ෝ ᮁ

ḡ⦹ࡹ ᰆǍ ᱥℕ᮹ Ğప⪵ෝ ϡ⦹ᩡ݅ ੱ⦽ ᱽ᯲ ༊ᨦ᮹ ḥ⧪ŝᱶᨱᕽ ྕᬊᙹ᮹ ▭ᜅ✙i .

ෝ ☖⧕ ᰆǍ ᱥℕ᮹ ʙᯕ᪡ ⡎ᯕ ᳑ᱶࡹᨩᮝ໑ ੱ⦽ Ğప⪵ෝ ᭥⦽ ⥥౩ᯥᨱ Ǎ᳑ᱢᯙ ⦹,

ᵲᮥ ၼḡ ᦫ۵ ᇡᇥᮥ ⦽ݡ↽ ᱽÑ⦹ᩍ ᦦʑ ᱥℕ᮹ ྕíෝ ᔍᯕಽ ᮁḡ⦹ࠥಾ2.8~3Kg

⦹ᩡ .݅

ᰆǍ᮹ ࢱ ჩṙ ॵᯱᯙ ⡍ᯙ✙۵ ʑ᳕ ᰆǍ᪡ ᮁᔍ⦽ ᔍᬊႊჶᮥ ᮁḡ ⦹۵ äᯕ݅ ʑI .

᳕᮹ ᰆǍ۵ ᵲᦺ᮹ ᬙฝ☖ ᳭ᬑᨱ ₥⠙ŝ ᇢ⠙ᮥ ҩᮝಽ ᩑđ⦹۵ ႊ᜾ᮥ ᔍᬊ⦹ʑ ভྙ

ᨱ ᦪᦥᕽ ᩑᵝ⦹۵ Ğᬑᨱ۵ ྙᱽa ḡࡹ ᦫḡอ ᰆǍ∅ᮥ ⇵í ࢁ Ğᬑ ྕᬊᙹ᮹ ዁ෙ ᬡ

Ḣᯥᮥ ☖⧕ ᰆǍa ᝍ⦹í ⮵ॅญí ݅ࡽ ᰆǍ᮹ ⮵ॅฝᮡ ᰆǍ᮹ ₥⠙ŝ ᇢ⠙ᮥ ᩑđ⦹.

۵ ҩᮥ ☖⧕ ྕᬊᙹ᮹ ᳭⊂ ŉၹ ᭥἞ᨱ ⓑ ᦶၶᮥ a⦹í ݅ࡽ ᯕჩ ქᱥ᮹ ᰆǍ۵ ʑ. I

᳕ᰆǍ᮹ ҩᮥ ᱽÑ⦹ᩍ ᰆǍ᮹ Ǎ᳑᪡ ྕᬊᙹෝ ၡ₊᜽┍ ᐱอ ᦥܩ௝ ᗮᯕ ᅕᯝ ᙹ ᯩ۵

Ǎ᳑ಽ ᱽ᯲ࡹᨩʑ ভྙᨱ ྕᬊᙹ᮹ ᝁℕ᳑Õŝ ᩑᵝႊ᜾ŝ ᦩྕ ႊ᜾ᨱ ঑௝ ݅᧲⦽ ႊ᜾

ᮝಽ ᩑᵝᯱ᪡ ᩑđࢁ ᙹ ᯩí ⦹ᩡ݅ ᯕჩ ქᱥᨱᕽ ʑ᳕ ᰆǍ᮹ ⩶┽a ᮁḡࡹᨩḡอ. ,

₥⠙ŝ ᄡᵞᨱᕽ ӹ᪅۵ ࢱ aḡ ႊ᜾᮹ ᗭญ᮹ Ǎ⩥ᨱ ʑᚁᱢᯙ ᨕಅᬡᮝಽ Ǎ⩥ࡹḡ ༜

⦹ᩡḡอ ⨆ᬑ ᔩಽᬕ ქᱥ᮹ ᰆǍᨱᕽ۵ ᯕ᪡ zᮡ ྙᱽa }ᖁࢁ äᮝಽ ᅕᯙ݅I .

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)

sol
사각형



��� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

ᯕჩ ქᱥ᮹ ᰆǍ᮹ ݡ↽ ༊⢽۵ ⩶┽ᱢᯙ ᦥ෥݅ᬡ᮹ Ǎ⩥ᯕ݅ ʑ᳕ ᰆǍ᮹ ݉ᱱᯙI . I

⩶┽ᱢ }ᖒᯕ ᇡ᳒⦽ ᱱᮥ ᯕჩ ᰆǍ ॵᯱᯙᨱᕽ }ᖁ⦹ಅŁ ಆ⦹ᩡᮝ໑י ᗭᰍ᮹ ᔍᬊŝI

⩶┽᮹ Ǎ⩥ᨱᕽ ʑ᳕᮹ ᰆǍ᪡᮹ ᮁᔍᖒᮥ ₟ᮝಅŁ ಆ⦹ᩡ݅י ⩥ᰍ ᱽ᯲ࡽ ᰆǍ۵ ⧊. I

❱ᮥ aŖ⦹ᩍ ᱽ᯲ࡹᨩʑ ভྙᨱ ʑ᳕ ᰆǍ᪡ zᮡ ษq⃹ญa a܆⦹ʑ ভྙᨱ ⨆⬥ ݅

᧲⦽ ᔪŝ ษqᗭᰍ᮹ ᔍᬊᮥ ☖⦽ ᖙᇡᱢᯙ ॵᯱᯙ᮹ ᪥ᖒࠥ ੱ⦽ }ᖁ ၽᱥࢁ ᙹ ᯩᮥ,

äᯕ .݅

ᯕჩ ქᱥ᮹ ᰆǍ۵ ᧞ }ᬵe᮹ ʑeᯕ ᗭ᫵ ᨩᮝ໑ࡹ ʑ᳕᮹ ᱥᯱᰆǍ᮹ ݅᧲⦽ ྙI 9

ᱽᱱᮥ }ᖁ⦹ᩡḡอ ᯕჩ ქᱥ᮹ ᰆǍ۵ ᔩಽᬕ ྙᱽᱱॅᯕ ḡᱢࡹᨩ݅ ℌ ჩṙಽ Ǎ᳑I .

ᱢᮝಽ ၽᔾ⦹۵ ⮵ॅฝ᮹ ྙᱽ۵ ᇢ⠙ŝ ₥⠙ᨱ ᇡ₊ࡽ ᖝᕽ᮹ eᖎ⩥ᔢᮥ ၽᔾ݅ࡽ .ࢱ

ჩṙ ྙᱽ۵ ᩑᵝᯱa ᧲ᗱᮝಽ ၹݡ἞ ᇢᮥ ⊹۵ ᩑᵝ ႊ᜾᮹ Ǎ⩥ᯕ݅ ᯕෝ ᭥⧕ ₥⠙ŝ.

ᄡᵞᨱᕽ ӹ۵ ࢱ aḡ ᗭญෝ Ǎ⩥⧁ ᙹ ᯩࠥಾ ⦹۵ ᔩಽᬕ ॵᯱᯙᯕ ⦥᫵⦹í ࡽ .݅

ᯕჩ ქᱥ᮹ ᰆŁ۵ ʑ᳕ ᱥᯱᰆǍ᮹ ྙᱽᱱᯙ ྕí᪡ ⩶┽᮹ ྙᱽෝ ᳦⧊ᱢᮝಽ }ᖁ⦹I

ᩡᮥ ᐱอ ᦥܩ௝ ᔍᬊᯱ᮹ ⠙᮹ᖒᯕ Łಅ⦽ Ǎ᳑᪡ ᗭᰍ᮹ }ᖁᮥ ☖⧕ ǎᦦʑ᮹ ᱥᯱ⪵

᮹ ḥᯝᅕෝ ᯕ൉ᨩḡอ ᦿᮝಽ ޵ ฯᮡ ⚍ᯱ᪡ ḡᗮᱢᯙ ಆᮥי ⦥᫵ಽ ⦹ā݅, .

đŝ ၰ đುV.

ᰆŁ۵ ʑ᳕ ᰆŁᨱ እ⦹ᩍ ᩍ్ aḡ ⠙᮹ ᰆ⊹᪡ ᨦə౩ᯕऽa ᨕࡹ ᯩ݅ ྕᖁ ྕᬊi .

ᙹ əญŁ ᩍ్ aḡ ݅᧲⦽ Ŗᩑᨱ ᔍᬊ⧁ ᙹ ᯩᨕ ᔩಽᬕ Ŗᩑᮥ ⧁ ᙹ ᯩࠥಾ ࠥ᪡ᵡ .݅
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v ᵲ ⬩

ᩩಽᇡ░ ᯙඹa ᯕൊ⧕ ᮡ״ ᙹฯᮡ ᩩᚁᰆ෕ॅᯕ ə౨ॐᯕ ᮭᦦᯕ௡ ᩩᚁ ੱ⦽ ŝ⦺ʑ

ᚁŝ ၡᱲ⦽ šĥෝ ᯕ൉ᨕ ᪵݅ ᯕ۵ እ݉ ⦝┡Ł௝ᜅӹ ⥥☉౩ษᯕ᪅ᜅ iต౩ᯕ ⍡⥭. , ,

్ ⩍෥⪡⊁ zᮡ ŝ⦺ᯱॅᐱอ ᦥܩ௝ aቭญᨹญ ௝༉ ┡෕❑ܩ ၵ⮱ ,ၙߑ⯭ , , , C.P.E. ,

✙ ॒ ฯᮡ ᯲łaॅ᮹ ᩩᨱᕽࠥ ᅕॐᯕ ᮭᦦŝ ŝ⦺ᮡ ᕽಽ ᯕҭᨕᵝʑࠥ ⦹Ł ᇡ᳒⦽ ᇡ

ᇥᮥ ₥ᬭᵝʑࠥ ⦹۵ ॒ ᔢ⪙ Ŗᔾ᮹ šĥෝ ᯕ൉ᨕ ᪵݅ ᔍᝅ ᖙʑ ᕽ᧲ᮭᦦᨱᕽ ၽᔾ. 20

⦽ ⦹ӹ᮹ ⓑ ᔍÕᯙ ᗭ᭥ ᮭᔪ᮹ ⧕ႊ ⪚ᮡ ᮭᔪ᮹ ⩢໦ᯕ௝۵ ᯕᱥ᜽ݡᨱᕽ ᅕḡ ༜‘ ’ ‘ ’

⦽ ᔩಽᬕ ➉్݅ᯥ᮹ ॒ᰆ ᩎ᜽ ᯲łaॅᯕӹ ᩑᵝaॅ᮹ ᮭᔪᨱ š⦽ ℕĥᱢᯕŁ ญᱢם

ᯙ ŝ⦺ᱢ ᖒₑᯕ ᨧᨩ݅໕ ə౨í ᩎᔍ᮹ ᱥ໕ᮝಽ ʑࡹࢱݡ ⯹ॅᨩᮥ äᯕ݅ ᯕ్⦽ š.

ᱱᨱᕽ ᅝ ভ ᕽ᧲ ᱥᯱᮭᦦ᮹ ᮡ࠺┽ ᜽ݡᱢ ᫵Ǎᨱ ᮹⦽ ᮲ݖᯕᨩᮝ໑ ᯕ⬥ಽ ᵥň ə,

᜽ݡᨱ ᳕ᰍ⦹۵ Łࠥ᮹ ℉݉ʑᚁŝ đ⧊⦽ ⦹ӹ᮹ ᩩᚁᰆ෕ಽᕽ ə ᭥⊹ෝ ǔÕ⯩ ḡ⍽᪵

݅ ᯕ᪡ ᇩᨕ޵ ⦝ᨱ෕ ᚱ⟝᮹ ֥ ᝅ⨹ ᯕ⬥ ၹᖙʑa ḡӽ ᪅۹ԁᨱ۵ ᙹ݅ݡ ᔍ௭. 1948

ॅᨱí ᮭᦦ᮹ ᔾᔑŝ ᗭእa ᱥᯱᱢᯙ ᙹ݉ᮥ ႑ᱽ⦹Ł۵ ᔾb⧁ ᙹ ᨧᮥ ᱶࠥಽ մᮡ ᮹

ၙᨱᕽ᮹ ᱥᯱᮭᦦ⪽࠺ᯕ ᜽ݡ᮹ ᅕ⠙ᱢᯙ ⩶ᔢᮝಽ ᯱญ ๅʡ⦹Ł ᯩ݅ ᯕ్⦽ ⊂໕ᮝಽ.

ᅕ޵௝ࠥ ᖙĥ bǎ᮹ ᱥᯱᮭᦦ ᯲⣩ॅᮥ ⦽ᯱญᨱᕽ ᷱʙ ᙹ ᯩ۵ ǎᱽᱢᯙ Ƚ༉᮹ ⇶ᱥ

ᯕ ၝǎ⦽ݡ ᕽᬙᨱᕽ ๅ֥ ᩕฑ݅۵ äᮡ ᱥᯱᮭᦦᮥ ᳬᦥ⦹Ł ᦥӝ۵ ⦽ ᔍ௭ᮝಽᕽ ஜ

ʫᮡ ᯝᯕ ᦥܱ ᙹ ᨧ .݅

᪍⧕ಽ ᩕօ ჩṙෝ ฿ᯕ⦽ ᕽᬙǎᱽ⍕⥉░ᮭᦦᱽ ᮡ ᬵ ᯝᇡ░ ᯝʭḡ ⫭2007 11 7 12 2

᮹ ⦺ᚁᖙၙӹa ⦽ǎᩩᚁ᳦⧊⦺Ʊ᪡ Ʊᨱᕽ⦺ݡ᧲⦽ əญŁ ⫭᮹ ᮭᦦ⫭a ᩩᚁ᮹ ᱥ4ݚ

ᯱᮁᗭɚᰆᨱᕽ ᨩ݅ࡹ↽{ ༉ࢱ ᩍ }᮹ ӹ௝ᨱᕽ ᧞ ⠙᮹ ᯲⣩ᯕ ᮲༉ࡽ aᬕߑ. 30 120

ᯕॅ ᵲ ᖁᱶࡽ ᩍ ⠙᮹ ᯲⣩ŝ Ⅹℎᩑᵝᦺᔢትᯙ ⥥௲ᜅ᮹20 The Duet Ancuza Aprodu

ෝ ᭥⦽ ᯲⣩ॅᮥ ⡍⧉⦹ᩍ ⅾ ⠙᮹ ᯲⣩ᯕ ᯝ ᦩ࠺ ᩑᵝࡹᨩ݅ ᖙ- Thierry Miroglio 31 4 .

ĥ b ḡᩎᄥಽ ə ᇥ⡍ෝ ᅕ໕ ᇢၙᨱᕽ ⠙ ԉၙ᮹ ຶ᜽⎵᪡ ⎽್እᦥᨱᕽ ⅾ ⠙ ᮁ౞3 , 3 ,
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ḡᩎᨱᕽ ⠙ࠦᯝ ⡍෕⚍i ⥥௲ᜅ ᩢǎ ᯕ┩ญᦥ ᇩaญᦥ ᜅ⟹ᯙ12 ( 2, 1, 3, 1, 1, 1, 1,

⦡௡ऽ ᝅ౩ḡᦥ əญŁ ᦥ᜽ᦥᨱᕽ۵ ᯝᅙ᯲ła᮹ ᯲⣩ ⠙ŝ ǎԕ᯲łaॅ᮹ ᯲1, 1), 1

⣩ᮥ ⡍⧉⦹ᩍ ⅾ ⠙᮹ ᯲⣩ᯕ ⇽⣩ࡹᨩ݅ ᯕჩ ᮭᦦᱽ ᩎ᜽ ▭ᯯ᯲⣩ᮥ ⡍⧉⦹ᩍ ᦦʑ13 .

᪡ ▭ᯯ ௝ᯕቭ ᱥᯱᮭᦦ ᩢᔢŝ ᱥᯱᮭᦦ ၰ ྕᬊa᪡ ᱥᯱᮭᦦᮥ ᭥⦽ ᯲⣩ ॒ ݅᧲⦽, ,

ᰆ෕᮹ ᯲⣩ॅᯕ ᖁᅕᩡᮝ໑ ✚⯩ ᖝᕽ ၰ ᬱĊᱽᨕʑෝ ᔍᬊ⦹ᩍ ᝅ᜽eᮝಽ ᮭᦦŝ ᩢᔢ

ᮥ ᱽᨕ⦹۵ ℉݉ʑᚁᮥ ᯦ࠥ⦽ ᯲⣩ॅࠥ ٩ᨱ ฯᯕ ஥ᨩ .݅

ℌ ᩑᵝ⫭a ᯩʑ ⦹൉ ᱥᯙ ᙹ᫵ᯝ ᱡ֢ᨱ ᮹ ษᜅ░ ⓕRichard Boulanger Csound5

௹ᜅa ⦽ǎᩩᚁ᳦⧊⦺Ʊ ᱥᯱᮭᦦᝅᨱᕽ ᩕಙ݅ ᮹ ⠙Ḳᯱᯕʑࠥ. <The Csound Book>

⦽ ə۵ ↽ɝᨱ ქᱥ ಽ ᨦə౩ᯕऽ ࡽ ᮹ ᗭ} ၰ ⪽ᬊ a܆ᖒᨱ ᩍ⦹ݡ ᯕ᧝ʑ5 Csound

⦹Ł ᩍ్ aḡ ᮭ⨆⧊ᖒ ႊჶॅ᮹ ᩩෝ ᯱᖙ⯩ ᖅ໦⦹ᩡ݅ ✚⯩ ᮹ ௝ॵ᪅. Max Mathews

ḡ⭹ᅪ ŝ ት൉⚍ᜅෝ ᯕᬊ⦽ ₉ᖙݡ íᯥ ⍉✙೅్ᯙ ᔍ᮹(Radioࠥ▱ܭ Baton) Wii

ෝ ᔍᬊ⦽ ᮹ ⪽ᬊჶᮡ ᖙၙӹ ₙᕾᯱॅಽᇡ░ ฯᮡ ⯆ၙෝ ᮁၽ᜽⎑݅Remote Csound .

ᩑᵝ⫭ I

ၙǎᨱᕽ ᙹ⦺ ᵲᯙ ⦽ǎ᯲ła ᧲ၝᕾ᮹ ᯕ ℌ ჩṙ ᩑᵝ⫭᮹ ᕽMomentum for Tape

สᮥ ᰆ᜾⦹ᩡ݅ ᯲⣩᮹ ᱽ༊ᯕ ᦵ᜽⦹ॐᯕ ྜྷႊᬙ ਉᨕḡ۵ ᗭญ᪡ ᙁə෨׬ ऽญ۵ࢱ ᗭ.

ญॅ᮹ ᬡḢᯥŝ ႊ⨆ᖒᨱ šಉࡽ ྜྷญᱢ ✚ᖒॅᯕ ᯹ ⢽⩥ࡹᨩŁ ✚⯩ aᗮࠥ ᄡ⪵ᨱ ঑,

ෙ ᗭญ᮹ ᗮࠥ ญ् əญŁ ᮭᔪ᮹ ᄡ⪵ॅᯕ Ŗeᱢᮝಽ ᯹ ႑⊹ࡽ ᯲⣩ᯕᨩ݅ ᱶ᳦ᩕ, .

⦽ǎ᮹ ᮡ ⥭൜ŝ ᯙᖒ əญŁ ௝ᯕቭ ᯝ౪✙ಽܪᜅෝ ᭥⦽ ᯲⣩ᮝಽ ᖒĞ᮹ ᯕ( ) Nephilim

᧝ʑෝ ʑⅩಽ ᯲łࡹᨩ݅ ⥭೐ ᗭญa ၙญ ࡽᮭך ᯙᖒ᮹ ᗭญෝ ᝅ᜽eᮝಽ ᱽᨕ⦹Ł.

ᯕᨱ ঑௝ ḡᗮᱢᮝಽ ᬙญ۵ ᱡᮭ ᯕ ᯙᔢᱢᯙ ᯲⣩ᯕᨩ݅(Drone Sound) . Daniel Zea

᮹ ₥ձ ▭ᯯᮥ ᭥⦽ ۵ ᄉⓍಽෝ ਝᨕԝ ভ ॅตჶ⦽ ᗭญGomez(Colombia) 4 Cambuche

ෝ ᜽᯲ᮝಽ łᯕ ḥ⧪ࢉᨱ ঑௝ ᗭญ᮹ ᗮࠥa ᱱᱱ ᷾a⦹Ł ᯕ᪡ ᜽ᨱ࠺ ᖍᖙ⦹í ᄡ⦹

۵ ᮭᔪᯕ ᰍၙᯩᨩ޹ ᯲⣩ᯕᨩḡอ ᧞eᮡ ݉᳑೎݅۵ ۱ӭᮥ ਉℱქต ᙹ ᨧᨩ݅ ᄁᯕᜅ.

⥭೐ŝ ᄁᯕᜅ ⓕ௝ญ֘ əญŁ ௝ᯕቭ ᯝ౪✙ಽܪᜅෝ ᭥⦽ ᯕࠩ᮲⦽ǎ᮹( ) Amusement

۵ ᯲łᯱa ə࠺ᦩ ⇵Ǎ⧕᪵޹ ᖝᕽෝ ᯕᬊ⦽ ᷪ⯆ᱢ ௝ᯕቭ ᜅ┡ᯝᨱᕽ ⦽ Ùᮭ ޵ ӹᦥ
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a ᩑᵝᯱॅᯕ Ḣᱲ ᖝᕽෝ ᔍᬊ⦹ᩍ ᯱᝁॅᯕ ᩑᵝ⦽ ᗭญෝ ੱ݅᜽ ᱽᨕ⦹۵ ⩶᜾ᮝಽ

᯲a᮹ ᝅ⨹ᱶᝁᮥ ᩠ᅝ ᙹ ᯩᨩ݅ ✚⯩ ࢱ ᩑᵝᯱॅᯕ ษ⊹ ᕽಽ ᯕෝס ⦹ॐ ᩑᵝෝ ⦹.

Ł ᖝᕽෝ ᱽᨕ⦹۵ ŝᱶᨱᕽ š~ॅࠥ ᨕ۱ᔩ ə ᯕᨱס ₙ⦹Ł࠺ ᯩᮭᮥ ۱ӥ ᙹ ᯩᨩ .݅

ᯥᩢၙ⦽ǎ᮹ ᩑ॒ᱽ ۵ ᇡ⃹ܹ ᪅ᝁ ԁᨱ ⧪⦹ᩍḡ۵ ᩑ॒ᱽෝ( ) (Lotus Lantern Festival)

↍ᩢ⦽ ᩢᔢŝ ᯕෝ ಽݡ☁ ⦽ ᱥᯱᮭᦦᮥ ᭥⦽ ᯲⣩ᯕ݅ ᜅܹॅ᮹ ༊┢ᗭญa ᱶĚí ᬙ.

ಅ ⟝ḡŁ ၹ᧝ᝍĞᮥ ᔝๅ⦹۵ᩝݡ ᗭญॅᮥ ᄡ⩶᜽┉ ᱥᯱᮭ⨆ᯕ ⪵໕ŝ ᯹ ᨕᬑ్Ჭ .݅

᮹ ۵ ❭ࠥᗭญ᪡ ྜྷᗭญ ௝ᯕቭಽ ᩑRoland Breitenfeld(Germany) Licht rodet Kaelte ,

ᵝ۵ࡹ ᦦʑ ᗭญ᪡ ᜅ⦝⍅ᨱᕽ ⮹్ӹ᪅۵ ᯦ᯱ⪵ ࡽ ݅᧲⦽ ᗭᮭॅ᮹ ෝ(Granulated)᳑ݡ

☖⦹ᩍ ᮹ ᜽ෝ ᩢᔢŝ ᮭᦦᮝಽ ᰍǍᖒ⦽ ᯲⣩ᯕ݅ ᜽᮹ ᇥ᭥ʑᨱ Ù฿ᮡPeter Huchel .

ᩢᔢŝ ᯲łᯱ ᯱᝁᯕ Ḣᱲ ᮝಽ ᮭᦦŝ ᩢᔢᮥ ᝅ᜽eᮝಽ ᱽᨕ⧉ᮝಽ៉ ᜽Radio Baton

ᯙᯕ ۱ӝ۵ qᱶᮥ ᯱᝁ᮹ qᱶᨱ ᯕ᯦᜽⍽ š~ॅᨱí ⬭෎⯩ ᱥݍ⦹ᩡ݅ ݅อ ໨໨ ᔹ. ,

⥭ॅᨱᕽ ᯕ঑ɩ ॅಅ᪅۵ ᮭ᮹ ⁭ə్ḱ ⩥ᔢ ᮡ əäᯕ ᯲łᯱ᮹ ᮹ࠥࡽ ⬉ŝ(Distortion)

ᩡ۵ḡ۵ ᮹ྙᮝಽ ԉ۵݅ ᮹ ۵ እ ᪅۵ ԁᯕ໕ ॅᮥ. Yutaka Makino(Japan) Cryoshpere

ᙹ ᯩ۵ ኸᗭญ ⃽ࣆᗭญෝ ᄡ⩶᜽⍽ อु ᮹ ⮱෥ᮥ ᵝᱽಽ ᮭᦦᱢᯙ ໕ŝ, Sonic Cloud

ᮭ⨆ᱢᯙ ໕ᯕ ᨕ۱ ⦽἞ᮝಽ ⊹ᬑ⋉ ᨧᯕ ᳑⪵ෝ ᯹ ᯕ൉ᨩ݅ ษḡสᮝಽ ᩑᵝࡽ. Joao

᮹ ۵ ၵᯕ᪍ฑŝ ℝಽ əญŁ ⦝ᦥיᨱᕽ ᩑᵝࡽ ᮭॅPedro Oliveira(Portugal) Beyond

ᮥ ᄡ⩶⦹ᩍ bb᮹ ᦦʑॅᯕ aḡ۵ ⦽ĥෝ ɚᅖ⦹ಅ ⦽ ᯲⣩ᯕᨩ݅ ✚ᄥ⯩ ᦦʑॅ᮹ ✚.

ᙹᵝჶᨱ ᮹⧕ ၽᔾࡽ ᗭญॅᯕ ▭ᯯ❭✙᪡ ᮭ⨆ᱢᮝಽ ᱢᱩ⯩ ᯹ đ⧊⦹ᩡ .݅

ᩑᵝ⫭ II

᯲a ᯱᝁᯕ ᗮ⧕ᯩ۵ ⩥ᝅ᮹ ᇡ᳑ญ᪡ ༉ᙽᨱ ⦽ݡ v⦽ እ❱᮹᜾ŝ ᯕෝ ☖⦽ ᯱᦥᖒ

ₑᮡ ᨕ۱ ᩩᚁᇥ᧝ෝ สು⦹Ł ᵲ᫵⦽ ᯝᯕ ᦥܱ ᙹ ᨧ݅ ᯝᱽ vᱱʑ᮹ ⦽ǎᔍ⫭a Ḣ໕.

⦽ ᇩ⧊ญ⦹Ł ༉ᙽࡽ ᔢ⫊ᮥ Ⅹ⩥ᝅᱢᮝಽ ⦽௹י ᯕᔢ᮹ ᩑ᯲᜽ ᪅qࠥ ෝ ၵ┶ᮝಽ >ࢱ >

໦᮹ ྕᬊᙹ᪡ Ŗ࠺᯲ᨦᮥ ჭᯙ ʡᩢʙ⦽ǎ᮹ ⪙ᮭ ᮡ ⩥ᰍ ᬑญ ᔍ⫭a ⃹⦽ ⩥( ) (HoEum)

ᝅᮥ ݅᜽ ⦽ ჩ ࠭ᦥᅕíҵ อु ᯲⣩ᯕᨩ݅ ᪅qࠥ ᵲ ᩑᰍa ᵲ݉ࡹᨕ ၙၽ⢽᯲ᮝಽ. < >

ԉᦥᯩ۵ ᜽ᱽ ⪙ ᮹ ᩍᖐ ᰆ໕ᮥ ᳑ł᮹ ⩶┽ಽ ᰍ₞᳑⦽ ᯕ ᯲⣩ᨱᕽ ᮭᦦᱢᮝಽӹ< 15 >
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ʑᚁᱢᯙ ໕ᨱᕽ ᯲a᮹ ᬱᙺၙෝ ۱ӥ ᙹ ᯩᨩŁ ✚⯩ ྕᬊᙹॅ᮹ ༙Ḵ ⦹ӹ⦹ӹᨱ ĉݕ

ᯩ۵ ᜽ᱢᯙ ᮹ၙॅᯕ ᮭᦦᱢ ԕᬊŝ ᳑⪵ෝ ᯹ ᯕ൉ᨩ݅ ݅ᮭᮝಽ ᩑᵝࡽ. Sebastien

᮹ ▭ᯯ᯲⣩ ۵ ᗭญෝ ۹ᯕÑӹ ᵥᯕBeranger(France) Le complexe de la goutte d'eau

۵ ᯲ᨦᮥ ☖⦹ᩍ ᨜ᨕḥ ݅᧲⦽ ⩶┽᮹ ญ्ॅᯕ ⯆ၙಽᭁ݅ ᝁᖒᦥ⦽ǎ᮹ ᪅ॵ᪅ እᵝ. ( )

᨝ ᯲⣩ ᨱᕽ۵ ᩢᔢŝ ᮭᦦᯕ aḥ ᬱ௹᮹ ᮹ၙॅᯕ ᩍ్ ⩶┽᮹ ᄡ⪵ෝSpring Flowing

Ñℱ ⧕ℕࡹŁ ᯕᷩᔢ┽ಽי ʭḡ ݅݅ෙ݅۵ ᯲a᮹ ᮹ࠥෝ ∊ᇥ⯩ ᩠ᅝ ᙹ ᯩᨩ݅ ᪍⧕.

ᔩಽ ໦໦ࡽ ᮹ ᯦ᔢ᯲ᯙ ᱶ⩥ᙹ⦽ǎ᮹ ٩᮹ ᯕ෥ ᮡfest-m 2007 ( ) (The Name of Snow)

ၵᯕ᪍ฑᨱ ԕ⡍ࡽ ᕽᱶᱢᯙ ໕ŝ ᩎ࠺ᱢᯙ ໕ᮥ ᯹ ⢽⩥⦽ ᯲⣩ᮝಽ ᱥᯱᮭ⨆ŝࠥ ᳑⪵ෝ

᯹ ᯕ൉ᨩ݅ ✚⯩ ł᮹ ⬥ၹᇡᨱ ॅಅḡ۵ ᄉᗭญa ᯙᔢᱢᯙ ᯲⣩ᯕᨩ݅ vᵲ⬩⦽ǎ᮹. . ( )

۵ ᔍ௭ॅᯕ ᯝᔢᔾ⪽ᨱᕽ ᯱᝁॅ᮹ ᮹ḡ᪡۵ ᔢšᨧᯕ ॅಅḡ۵ ᗭญॅᮥ ᔍᬕऽInscape

⎽௝ᵝ᮹ ⩶┽ಽ əಅԙ ᝅ⨹ᖒᯕ v⦽ ᯲⣩ᯕᨩ݅ ₥ձ ▭ᯯᮥ ᭥⦽. 8 Peter

᮹ ۵ ᱽ༊ᨱᕽࠥ ᦭ ᙹ ᯩॐᯕ ᩍ్ ᳦ඹ᮹ ᦥBatchelor(England) Kaleidoscpe: Arcade

⍡ᯕऽ íᯥᨱᕽ ᔍᬊ۵ࡹ ⬉ŝᮭ⨆ॅᯕ ݅₥ಽᬕ ᄡ⩶ᮥ Ñℱ ᄡ⪵ྕᝮ⦹í ᱽ᜽ࡹᨩ .݅

⦹ḡอ }᮹ ᜅ⦝⍅ᨱ ᮹⧕ ᨜ᮥ ᙹ ᯩ۵ ᗭญॅ᮹ Ŗeᖒ ၰ ႊ⨆ᖒᨱ ᕽ۵⧔ݡ ݅₥ձ, 8

᯲⣩᮹ Ğᬑ ℎᯱ᮹ ᭥⊹᪡ ᜅ⦝⍅᮹ ✚ᖒ əญŁ ᩑᵝ⪡᮹ ᮭ⨆ ᔢ┽ᨱ ঑௝ ฯᮡ ₉ᯕᱱ

ᯕ ᔾʙᙹࠥ ᯩ݅۵ ᱱᮥ Łಅ⦹޵௝ࠥ ᳑ɩᮡ ᇡ᳒⦽ qᯕ ۱͕Ჭ݅ ʑ┡᪡ ▭ᯯᮥ ᭥⦽.

᮹ ۵ ᯕԁ ษḡสᮝಽ ᩑᵝࡹᨩ݅ ʑ┡ಽAlejandra Hernandez(Mexico) Trazos(Traces) .

ᇡ░ ⢽⩥ a܆⦽ ᩍ్ ᩑᵝჶᨱ ᮹⧕ ၽᔾࡽ ࠦ✚⦽ ญ्ŝ ᮭ⨆ॅᯕ ݅᧲⦽ ⩶┽ಽ ᄡ᳑

Łࡹ ᯕ్⦽ ᄡ᳑ࡽ ᗭญॅᯕ ᩍ్ ᨱ⦝ᗭऽෝ Ñ⊹໕ᕽ ʑ┡ᩑᵝෝ ᱥ໕ŝ ⬥໕ᨱᕽ ⪶ᰆ

ੱ۵ ᅕv⦹۵ ᩎ⧁ᮥ ᯹ ᙹ⧪⦹ᩡ݅ ✚ᄥ⯩ ł᮹ ᵲeษ݅ ॅಅ᪅۵ qၙಽᬕ ⪵ᖒŝ ⬥.

ၹᇡ᮹ ᳑ᖒ ᖁᮉᯕ ๅ⪚ᱢᮝಽ ݅a᪵ .݅

ᩑᵝ⫭ III

ᖙ ჩṙ ᩑᵝ⫭۵ ᮹ ݅ᖐ ᮹ݡ ఊ┲ ⍕⥉░᪡ ᩢᔢᮥ ᭥⦽Richard Boulanger(USA)

ಽ ᜽᯲ࡹᨩ݅ ᯕ ᯲⣩ᮡ ᯲łᯱa ᦿᖁ ᖙၙӹᨱᕽ ၙญ ᖁᅕᯙwiiSoundQuest .

᮹ ᄥ⋎ෝ ᔍᬊ⦹ᩍ ᯲łࡽ łᯕᨩʑᨱ ฯᮡ ʑݡෝ ⦹ᩡᨩ݅ ᯕ'Wiimote'(Wii Remote ) .
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ԁ ᝅᱽ ᨱᕽ۵ݡྕ ᯲łᯱ ᯱᝁᮥ ⡍⧉⦽ ⅾ ໦᮹ ᩑᵝᯱॅᯕ ෝ ᔍᬊ⦹ᩍ ᩑᵝ6 Wiimote

⦹ᩡ۵ߑ ᮹ ᭥⊹᪡ ᬡḢᯕ۵ ႊ⨆ ⫭ᱥ əญŁ ə ᗮࠥෝ ᄡ⪵᜽⍽a໑ ᗭญ᪡Wiimote ,

ᩢᔢᮥ ᱽᨕ⦹۵ ༉᜖ᯕ ษ⊹ ⧪᭥ᩩᚁaӹ ྕᬊa᮹ ༉᜖ᮥ ᅕ۵ ä zᮡ ₊bᮥ ᯝᮝ┍

ᱶࠥಽ ᩕᱶᱢᯕᨕᕽ ᩑᵝa Ҿӽ ⬥ š~ॅಽᇡ░ ฯᮡ ɚ₍ŝ ၶᙹi₥ෝ ၼᦹ݅ ੱ⦽. ,

ł᮹ ᵲeᨱ ᩑᵝᯱॅᯕ ~ᕾ ᦿᮝಽ ݅aa š~ॅŝ᮹ ᔢ⪙᯲ᬊᮥ ᯕҭᨕԕ۵ ༉᜖ᮡ ᩍ

۱ ᮭᦦ⫭ᨱᕽࠥ ᅕʑ ᨕಅᬕ ŲĞᮝಽ š~ॅࠥ ݉ᙽ⯩ qᔢᯱ᮹ ᭥⊹ᨱᕽ ჸᨕӹ ᯱᝁॅ,

ᯕ ॄ۵ ᮭᦦᮥ อॅᨕ ԕ۵ ᵝℕa ۵݅ࡽ ᱱᮥ qᦩ⧁ ভ ๅᬑ ᯕ׳ ᔕอ⦹ᩡ .݅

ᨱ ᮹⧕ ᱽᨕ۵ࡹ ᮭᦦ᮹ ԕᬊᱢᯙ ⊂໕ᨱᕽ ᅝ ভࠥ ۵ ᯲łᯱ᮹Wiimote wiiSoundQuest

᮹ࠥෝ ᯹ ᱥݍ⦽ ᯲⣩ᯕᨩ݅ ݅อ ᝅ᜽eᮝಽ ᗭญ᮹ ๅ}ᄡᙹॅᮥ ᱽᨕ⧉ᨱ ঑௝ ᇡा. ,

ᯕ⦹í ၽᔾ⦹۵ ⓕฎ⩥ᔢ ၰ ᮭ᮹ ⁭ə్ḱ ⩥ᔢᮥ ᔍᱥᨱ ၙญ ᩩႊ⧁ ᙹ ᨧᨩӹ ⦹۵ ᮹

ྙᮡ ᩑᵝa Ҿӽ ᯕ⬥ᨱࠥ ḡᬭქต ᙹ ᨧᨩ݅ ᮹. Arturo Fuentes(Mexico) FOSIL KV

۵ ᕽಽ ݅ෙ ᗮࠥಽ ᬡḢᯕ۵ ┡ᦦʑᱢ ᗭญॅᯕ อॅᨕԕ۵ ݅᧲⦽ ᮭǑ᮹ ⊖ᮥ ႑Ğᮝ

ಽ eeᯕ ॅಅ᪅۵ ᪅෕e ᗭญ᪡ ł᮹ ⬥ၹᇡᨱ ኩჩ⯩ ၽᔾ⦹۵ ʙŁ ӹḡส⦽ እᔢᄉ

zᮡ ᗭญॅᯕ ✚Ḷᱢᯕᨩ݅ ᯲łᯱᨱ ᮹⦹໕ ᯕ ᯲⣩ᮡ ༉₉෕✙ ᕽÑ ᵝ֥ᮥ ʑֱ⦹. 250

ᩍ ᯲łࡹᨩŁ ł ᵲeᨱ ӹ┡ӹ۵ ᪅෕e ᗭญ۵ ༉₉෕✙a ᔍᬊ⧩ᮥḡࠥ ༉෕۵ ᦥᵝ,

᪅௹ࡽ ᪅෕eᮥ ᔍᬊ⦹ᩡ݅Ł ⧕ᕽ ᬒ޵ ⯆ၙಽᭁ݅ ᩢᔢŝ ᱥᯱᮭ⨆ᮥ ᭥⦽ ↽ᩢᵡ⦽. (

ǎ᮹ ۵ ┅ᅕऽ᪡ ษᬑᜅಽ ᩢᔢᮥ ᱽᨕ⦹íҵ ᯲łᯱa Ḣᱲ) Particles and Granular

ᮥ ᯕᬊ⦹ᩍ ⥥ಽə௹ၮᮥ ⦽ ᯲⣩ᯕ݅ ᱽ༊ᯕ ᮹ၙ⦹۵ ä⃹ౝ ᩢᔢŝ ᗭญᨱᕽOpenGL .

aᰆ ᯲ᮡ ݉᭥ᯙ ᯦ᯱॅ᮹ ᔢššĥෝ ᵝᱽಽ ษᬑᜅ᮹ ᬡḢᯥᨱ ঑௝ ᩍ్ ᳦ඹ᮹ ᯦ᯱ

ॅŝ ࠥ⩶ॅᯕ ᄡ⦹Ł ᮭᦦࠥ ᯕᨱ ঑௝ ᄡ᳑۵ࡹ ⯆ၙḥḥ⦽ ᯲⣩ᯕᨩḡอ ᩑᵝ ᵲeᨱ

⥥ಽəఉ ᪅ඹa ၽᔾ⦹ᩍ ༜ԕ ᦥᛍᭁ݅ ⦹ḡอ ᯕ ᪅ඹa ⥥ಽəఉᔢ᮹ ქəᯙḡ ᯦ಆ. ,

ᰆ⊹ᨱ ʑᯙ⦽ ᪅⟝౩ᯕ❦ ᜽ᜅ▽ᔢ᮹ ᪅ඹᯙḡ۵ ᇥe⦹ʑ ᨕಅᭁ݅ अᯕᨕ ᩑᵝࡽ.

᮹ ࠥ ௝ᯕቭಽ ᩑᵝ۵ࡹ ᦦʑ᮹ ᗭญෝ ᬱĊTommaso Perego(Italy) Incastro di Mondi

ᱽᨕʑෝ ᔍᬊ⦹ᩍ ᯲łᯱa อु íᯥ᮹ ჶ⊺ᨱ ঑௝ ᗭญෝ ᝅ᜽eᮝಽ ᱽᨕ⦹۵ ᯲⣩ᯕ

ᨩ݅ ᦥᯕॵᨕ۵ ᳬᦹᮝӹ ᗭᰍ᮹ ݉ᙽ⦽ ӹᩕᯕ௝۵ ۱ӭŝ ⧉̹ łᯕ թྕ ᛞí Ҿӽ݅.

۵ ۱ӭᮥ q⇵ʑ ⯹ॅᨩ݅ ᮹ ᯙ᮹ ┡ᦦʑᵝᯱ᪡ እॵ᪅ෝ ᭥⦽. Jeffrey Revino(USA) 1

۵ ┡ᦦʑᩑᵝᯱ ၵಽ ᩧᨱ ᳑əษ⦽ ᖙ }᮹ ᬱSubstitute Judgment + Metal Catalogue

༉᧲ ᜅⓍฑᨱ እॵ᪅ෝ ⚍ᩢ᜽┉ ᰍၙᯩ۵ Ǎᖒᮥ ⦽ ᯲⣩ᮝಽ ⊹ๅ⪹ᯱॅ᮹ ᔗᮥ ᔍ⫭ᨱ
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ᕽ ၵ௝ᅕ۵ ᯝၹᱢᯙ ᜽bᯕ ᦥܭ ੱ ݅ෙ ᜽bᮝಽ ၵ௝ᅙ ᯲⣩ᯕᨩ݅ ʡᮡḥ⦽ǎ᮹. ( )

᪅ॵ᪅ እᵝ᨝ ᯲⣩ ۵ ᜽᳦ᯝš ᝁእಽᬕ ᮭ⨆ᯕ ษ⊹ ᔩᄞ ྜྷᦩ}a ⦝ᨕ᪅෕ॐRainfog

ᩑᵝ⫭ᰆᮥ ๕࠭ᦹ .݅

ᩑᵝ⫭ IV

ࢱ ໦᮹ ᖙĥᱢᯙ ᩑᵝᯱॅಽ Ǎᖒࡽ ⥥௲ᜅ᮹ 'The Duet Ancuza Aprodu - Thierry

a ษḡส ᩑᵝ⫭ෝ ᰆ᜾⦹ᩡ݅ ⥥௲ᜅ ┽ᔾ᮹ ┡ᦦʑᵝᯱᯙMiroglio' . Thierry Miroglio

᪡ ⩥ᰍ ⥥௲ᜅᨱ Ñᵝ⦹۵ ൉ษܩᦥ ┽ᔾ᮹ ⦝ᦥܩᜅ✙ ᨱ ᮹⧕ ᳑ḢࡽAncuza Aprodu

ᯕ ᦺᔢትᮡ b᳦ ᩑᵝ⫭ ၰ ᮭᦦᱽᨱᕽ ə ༉᜖ᮥ ӹ┡ԥŝ ᜽ᨱ࠺ ᱥᯱᮭᦦ ᩑɚ ྕᬊ, , ,

ມ❑ၙॵᨕ zᮡ ݅᧲⦽ ᇥ᧝᮹ ᩩᚁaॅŝࠥ ⧉̹ Ŗ࠺᯲ᨦᮥ ⧕᪅۵ ॒ ⩥ᰍ ᖙĥᱢᮝಽ

⪽ၽ⦽ ᮥ࠺⪾ ჭᯕŁ ᯩ۵ ᩑᵝ݉ℕᯕ݅ ᮹ ⦝ᦥי ┡ᦦ. Sascha Lino Lemke(Germany) ,

ʑ əญŁ ⍕⥉░ෝ ᭥⦽ a ᯕԁ ⃹ᮭᮝಽ ᩑᵝࡹᨩ݅ ᰍᷩ᪡ ❾ᮭᦦᱢᯙ ᫵ᗭaChutes .

݅ᇥ⦽ ⦝ᦥיᖁᮉŝ ⪵ᖒॅಽ Ǎᖒࡽ b ᨱ⦝ᗭऽ ᔍᯕᨱ ┡ᦦʑ۵ ᯕ ᨱ⦝ᗭऽෝ ᯕҭᨕ

ᵝ۵ ᩎ⧁ᮥ ⦹໑ ᱥᯱᮭ⨆ᮡ ᯕ ᮥࢹ ₥ᬭᵝ۵ ᅕ᳑ᱢᯙ ᙹ݉ᮝಽ ᔍᬊࡹᨩ݅ ⦝ᦥי᪡.

┡ᦦʑಽ ۵ࡹᄡݡ ᕽಽ ݅ෙ ࢱ }᮹ ᫵ᗭa ł᮹ ᱥၹᇡ᪡ ᵲၹᇡෝ ḡ႑⦹۵ aᬕߑ ł

ᯕ Ҿԁ ྕಖ ┡ᦦʑ ᩑᵝᯱa ⦝ᦥܩᜅ✙ Ģᮝಽ ݅aqᮝಽ៉ ᯕ ࢱ ᫵ᗭॅᯕ ⦹ӹa ࡽ

݅۵ ᔢḶᖒᯕ ࠬᅕᯙ ᯲⣩ᯕᨩ݅ ⦝ᦥי᪡ ▭ᯯᮥ ᭥⦽ ᮹. Eric Chasalow(USA) Due

۵ ⦝ᦥי᮹ ᱱཹᱢᯙ ᙹჶŝ ᯕෝ ⦽ᮭך ᔹ⥭ॅ᮹ ᗮࠥᄡ⪵ ၰ ᩎᰍ(Cinta)mani (2002)

ᔾ ॒ᮥ ᯕᬊ⦽ Łᱥᱢ ▭ᯯ ᙹჶᯕ ٩ᨱ ஥۵ ᯲⣩ᯕᨩ݅ ᮹ ┡. Kaija Saariaho(Finland)

ᦦʑᵝᯱ᪡ ௝ᯕቭ ᯝ౪✙ಽܪᜅෝ ᭥⦽ ۵ ӹ௝ݚ ᜽ᯙ ᯕ┽႒᮹ ᜽Trois Rivieres Delta

ᨱ ʑⅩෝ ࢵ ᯲⣩ᮝಽ ʑᚁᱢᮝಽӹ ᮭᦦᱢᮝಽ ᪥ᖒࠥa ๅᬑ ᮡ׳ ᯲⣩ᯕᨩ݅ ✚⯩ ⦹.

ӹ᮹ ࠦพࡽ ᦦʑಽ ≉ɪࡽ ┡ᦦʑᵝᯱ᮹ ༊ᗭญa ┡ᦦʑᨱ ᮹⧕ ၽᔾ۵ࡹ ญ्ᱢ ᫵ᗭॅ

ŝ ᔍᱥᨱ ࡽᮭך ┡ᦦʑ ᗭญෝ ᄡ⩶᜽┉ ᱥᯱᮭ⨆ᨱ Კ⧔޵ ⪹ᔢᱢᯙ ᇥ᭥ʑෝ ᯱᦥԩ .݅

᮹ ۵ ᱽ༊ əݡಽ ⦝ᦥי᪡ ᱥᯱᮭ⨆᮹ Georg⪵ݡ Katzer(Silesia) Dialog imaginaer 2

ෝ ᭥⦽ ᯲⣩ᮝಽ ݅᧲⦽ ᗭᰍॅᮥ ⦝ᦥי᪡ ▭ᯯ❭✙a ᕽಽ Ŗᮁ⦹໑ ᯹ ⣡ᨕӹu݅ ↽.

ḡᩑ⦽ǎ᮹ ۵ Ŗʑ ᵲᨱ ᅕᯕḡࠥ ۱͕ḡḡࠥ ᦫ۵ ᙹฯᮡ ၙพᯱॅ᮹ ᔪʵ( ) Corpuscules
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ŝ ᬡḢᯥᮥ ┡ᦦʑ᪡ ᱥᯱᮭ⨆ᮝಽ ⢽⩥⦽ ᯲⣩ᯕ݅ ᬙฝᯕ ⣮ᇡ⦽ ᗭญॅŝ ၙᖙ⦽ ᯦ᯱ.

ॅಽ Ǎᖒࡽ ᗭᮭॅ᮹ ᮭ⨆ᱢ እaݡ ᯙᔢᱢᯕᨩᮝ໑ ⩶᜾ᱢᯙ ໕ᨱᕽࠥ ᯲łᯱ᮹ ಉၙי

a ۱͕Ჭ݅ ⦝ᦥי᪡ ▭ᯯᮥ ᭥⦽ ᮹ ۵. Daniel Teruggi(Argentina/France) E Cosi Via

݅᧲⦽ ᳑ᖒᱢ ᙹჶᮥ ᯦ࠥ⦽ ⦝ᦥי ᮭ⨆ŝ ᯕෝ घၼ⋉⦹۵ ᪅ᜅ❑ӹ☁ əญŁ ┡ᦦʑᱢ

ᖒĊ᮹ ᱥᯱᮭ⨆ᯕ ✚Ḷᱢᯙ ᯲⣩ᮝಽ ᯲łᯱ᮹ ⦽ᙺ܆ ᮭ⨆⃹ญa ࠬᅕᩡ݅ ᯕᄲྕ⦽ǎ. ( )

᮹ ۵ ᗭญ᮹ ၽᔾ ᄡ⩶ ᯕ࠺ ❭ƕ ॒ ᗭญ᮹ ݅᧲⦽ ྜྷญᱢ ᖒḩUeber das Loeschen , , ,

ᮥ ᗭᰍಽ ⦽ ᯲⣩ᯕ݅ ᦦʑᨱᕽ ᩑᵝࡽ ᗭญa ⍕⥉░ᨱᕽ ᄡ⩶ࡽ ⬥ ⦝⎽ಽ ऽౝ ᭥ᨱ.

ᯙ״ ᯱəษ⦽ ᜅ⦝⍅ಽ ႊ⇽ࡹŁ ᯕ ႊ⇽ࡽ ᗭญa ⦝⎽ಽ ऽౝᯕ aḥ Łᮁ⦽ ྜྷญᱢ ✚,

ᖒᨱ ঑௝ ᄡ⩶ ᷾⡎۵ࡹ ⬉ŝෝ ฑי ᯲a᮹ ₙᝁ⦽ ᦥᯕॵᨕa ࠬᅕᩡ݅ ⦝ᦥי ┡ᦦʑ, . ,

əญŁ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᮹ ۵ ҫᯥᨧᯕ ⮹్ӹ᪅۵ ⦝Michel Pascal(France) A feu doux

ᦥי᮹ ᔢ᜚⦹۵ ၹᮭĥ᪡ ⟥ᜅᮭ⨆ᨱ अ঑෕۵ ɡญᔑࠥ᮹ እaݡ ᯙᔢᱢᯙ ᯲⣩ᯕᨩ .݅

ӹ⮹eᨱ Ù⊽ ༉ु ᮭᦦ⫭a สᮥ ԕฑ ݅ᮭ ԁ ᕽᬙǎᱽ⍕⥉░ᮭᦦᱽ ᮹ ษḡส2007

ᙽᕽಽ ᮹ ᖙၙӹa Ʊ⦺ݡ᧲⦽ ⍕⥉░ ᮭᦦᝅᨱᕽ ᩕಙ݅ ᯕԁ ᵝᱽ۵ ᩢGilbert Nouno .

ǎ᯲ła ᮹ ↽ɝ᯲⣩ॅᨱ ӹ┡ӹ۵ ᮭ⨆⃹ญ ႊჶᨱ š⦽ äᮝಽ ə᮹Jonathan Harvey

⩥ᦦ ᔍᵲᵝ ჩᨱᕽ ᔍᬊࡽ ᱥᯱᮭ⨆ᨱ š⦽ ʑᚁᱢᯙ ⊂໕ŝ ᯕෝ Ǎ⩥⦹ʑ ᭥⧕ ᔍᬊ4ࡽ

➉⊹ᨱ š⦽ ᖅ໦ࠥ ⧉̹ ᯕ൉ᨕᲙ ə ԕᬊᱢᯙ ໕ᨱᕽ ๅᬑ ᮁᯖ⦹ᩡ݅ ⦹ḡMax/MSP .

อ ᖙၙӹa ⠪ᯝ ᪅ᱥ ᵲᨱ ᩕಅᕽ ə౑ḡ ₙᕾᯙᬱᯕ ℌ ᖙၙӹอⓝ ฯḡ۵ ᦫᦹ݅, .

ᩢǎᨱᕽ ᔑᨦ⩢໦ᯕ ᯝᨕӽ ḡ ᪍⧕ಽ ᧞ ֥ᯕ௡ ᖙᬵᯕ ⮹ౡ݅ ŝ⦺ʑᚁᯕ ᯙඹ᮹250 .

ᔗᮥ ޵ᬒ޵ ⣮᫵೎Ł ⧪ᅖ⦹íอ ⧕ᵥ äᯕ௡ ၠᮭᯕ ࡽ⨽ äᯕ௡ äᮥ í݌ˉ ࡽ ḡࠥ ჭ

៉ ᩍ ֥ᯕ௡ ᜽eᯕ ḡӹu݅ ྜྷು ə࠺ᦩ ʑᚁᯕ ٩ᇡᝁ ᗮࠥಽ ḥᅕ⦹Ł ᯕᨱ ঑௝100 .

ᔍ௭ॅ᮹ ᔗࠥ ᇡᇥᱢᮝಽ }ᖁࡽ äࠥ ᔍᝅᯕḡอ ᩍᱥ⯩ ൉ᯕḡ ൉ᗵಽa ᯕᷩי ʑĥෝ,

อॅᨩ޹ ᜽᮹ݚ ᔢ⫊ᯕӹ ḡɩ ᬑญa ⃹⦽ ⩥ᝅᮡ Ⓧí ၵѱ äᯕ ᨧ݅۵ ᱱࠥ ᇡᯙ⧁ ᙹ

ᨧ݅ ᯕ్⦽ ᱱॅᮥ ᯕჩ ᮭᦦᱽෝ ☖⦹ᩍ ݅᜽ ⦽ ჩ ࠭ᦥᅕŁ ᮭᦦŝ ŝ⦺ʑᚁᯕ đ⧊ࡽ.

ᩩᚁᮥ ┱Ǎ⦹۵ ⦽ ᔍ௭ᮝಽᕽ ޵ ฯᮡ Łၝŝ ᯱᖒᱢ ಆ᮹י ᱩᝅ⧉ᮥ ۱ӝí ࡽ ĥʑa

ࡽ äᯕ ᮭᦦᱽa Ҿӽ ᯕ ᜽ᱱᨱᕽ ᨜ᮡ aᰆ sḥ ᙹ⪶ᯕ ᦥܭa ⦽ .݅

Ҿᮝಽ ᕽᬙǎᱽ⍕⥉░ᮭᦦᱽ ᮥ ᭥⦹ᩍ bŁ᮹ ಆᮥי ษ݅⦹ḡ ᦫᮡ ༉ु ᇥॅ̹2007

Ğ᮹᪡ qᔍ᮹ ษᮭᮥ ᱥ⦹໑ ᦿᮝಽ ޵ᬒ޵ ၽᱥ⦹۵ ᕽᬙǎᱽ⍕⥉░ᮭᦦᱽa ʑෝࡹ ʑ
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⦽ǎᱥᯱᮭᦦ⩲⫭ ⦺ᚁḡ ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙� ���

᮹ ᯲⣩ॅŝ ᮭᦦᱢ ႊ⨆���� 4*$.'

ʡ ჵ ʑ��


〜 ⼅? A

֥ ᕽᬙ ǎᱽ ⍕⥉░ ᮭᦦᱽ ᯕ⦹ ᨱ ₙa⦹ᩍ ᯲⣩᮹ Ğ⨆ŝ ᮭᦦ2008 ( SICMF 2008)

ᱢᯙ ႊ⨆ᮥ ┱ᔪ⦽ ᯕ ɡᮡ ₙa⦹ᩡ޹ ᯲łaॅ᮹ ᮭᦦᱢ ႊ⨆ əญŁ ᯲⣩ᨱ ᮹ࠥ⦽ ℁,

⦺ᱢᯙ ႑Ğ əญŁ ᯲łaॅᯕ ᔍᬊ⦽ ʑᚁᱢᯙ ྙᱽᱱ ॒ᮥ ᮹⦹ᩡ݅ם ✚⯩ ᨱ, . SICMF

ᕽ ᩑᵝࡽ łॅᮡ ↽ɝ ᱥ ᖙĥ᮹ ᮭᦦᱢᯙ Ğ⨆ᮥ ᦭ ᙹ ᯩ۵ ᳬᮡ ʑ⫭ಽᕽ ၵಽ ݡ᜽࠺

᮹ ᱥᯱᮭᦦ ᯲łaॅᯕ ᨕਁ⦽ ᔾbŝ ʑᚁᱢᯙ ႊჶᮝಽ ᩩᚁᮭᦦ ᨱ ᱲɝ⦹(Art music)

۵ḡ ᩠ᅝ ᙹ ᯩ۵ ᳬᮡ ʑ⫭ᩡ .݅

ᯕჩ ᮡ ֥ ᬵ ᯝᇡ░ ᯝʭḡ ᩩᚁ᮹ ᱥݚ ᯱᮁᗭɚᰆᨱᕽ ᩑSICMF 2008 2008 11 9 12

ᵝࡹᨩᮝ໑ }ǎ᮹ ᩍ ᯲⣩ᯕ Ŗ༉⦹ᩍ ᖁᱶࡽ ⅾ }ǎ ໦᮹ ᯲łaa ₙa⦹ᩡ22 80 12 31

.݅

✚⯩ ▭᯦ᨱᕽᇡ░ እॵ᪅ ᩑɚ ᔹ⥭ย ┅ᅕऽ᪡ zᮡ ݅᧲⦹Ł ࠦ✚⦽ ๅℕෝ ᔍᬊ⦹, ,

۵ łॅᯕ ฯᯕ ᩑᵝࡹᨕᲭᮝ໑ ᯕ౑ ʑᚁᱢᯙ ໕ ᯕ᫙ᨱࠥ ݅᧲⦽ ᳦Ʊ ℁⦺ ၙ⦺ᱢᯙ, ,

႑Ğ᮹ łॅᯕ ᩑᵝࡹᨕᲭ .݅

ə్အಽ ᯕɡᮥ ☖⧕ ᨱᕽ ᩑᵝࡽ ᯲⣩ॅ᮹ ᮥॅ⨆࠺ Ḣᱲ ॄŁ ᇥᕾ⧉ᮝSICMF 2008

ಽᕽ ᨕਁ⦽ ݅᧲⦽ ๅℕ᪡ ℁⦺ᱢᯙ ႑Ğᯕ ᯲ła᮹ ᔍᔢŝ ᮭᦦᨱ ᩢ⨆ᮥ ӝⅅᮝ໑ ḡ

ɩ ᮹ݡ᜽࠺ ᱥᯱᮭᦦ ᯲łaॅᯕ Łၝ⦹۵ äᯕ ྕᨨᯙḡ ᔕ⠕ᅕᦹ .݅

áᔪᨕ ⍕⥉░ ᮭᦦ ᱥᯱᮭᦦ ᦦᮭݡ⩤ ₙšʑ ⟹ᜅ❑ၽ: , , , , , SICMF, KEAMS

ʡჵʑ ⦽ǎᱥᯱᮭᦦ⩲⫭ ⫭ᬱᮝಽ ᕽᬙݡ⦺Ʊᨱᕽ ⦺ᔍෝ ᯙॵᧁӹ ᵝพݡ⦺ᨱᕽ ᯲łᮝಽ bb* ,
ᕾᔍ᪡ ၶᔍෝ ၼᦹ݅ ⩥ᰍ ᙹᬱݡ ᔢ໦ݡ a☉ฎݡ Õǎݡ vᔍಽ ᯩ݅. , , , .
nicebeom@hotmail.com
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ᨱᕽ۵ ⅾ ᯲⣩ᯕ ᩑᵝࡹᨩŁ ॒ ฯᮡ ӹ2008 SICMF 32 Italy, England, USA, Spain

௝ᨱᕽ ₙa⦹ᩡ݅ ᩩᚁ᮹ᱥݚ ᯱᮁ ᗭɚᰆᨱᕽ ᯝe᮹ ᯝᱶᮝಽ ᩑᵝࡹᨩᮝ໑ ᩑᵝa ᨧ. 4

۵ ԏᨱ۵ ⩥ᰍ ᖙĥᨱᕽ ᯝᨕӹŁ ᯩ۵ ݅᧲⦽ ᱥᯱᮭᦦ᮹ Ğ⨆ᮥ ᅝ ᙹ ᯩ۵ v᮹a ĥᗮ

ᨩࡹ .݅

ₙa ᩑಚࠥݡ ░ᨱᕽᇡݡ ʭḡݡ ݅᧲⦽ ᩑಚ᮹ ᱥᯱ ᮭᦦaॅᯕ ₙᩍ⦹ᩡᮝ໑ ᱥ20 50 ,

ᯱᮭᦦ᮹ ๅℕࠥ ࡽᮭך ▭᯦ᨱᕽᇡ░ እॵ᪅ෝ ⡍⧉⦽ ɚᮭᦦʭḡ ݅, (Theatrical music)

᧲⦽ ⩶᜾ᯕ ᔍᬊࡹᨕᲭᮝ໑ ᝅ᜽eᄡᵝ ᨱᕽᇡ░ ᝅ᜽e ᔹ⥭ย, (real-time process) (real-

ʭḡ ݅᧲⦽ ʑᚁᱢᯙ ᯲⣩ॅᯕ ᩑᵝࡹᨕᲭ݅time sampling) .

ᯕჩ ᮹ ✚Ḷᮡ ᯕ౨ॐ ݅᧲ᖒᨱ ᯩ݅ }᮹ ᯲⣩ᨱᕽ ⩥ᰍ ᱥ ᖙĥᨱᕽ ⧪⦹SICMF . 32

ᩍḡŁ ᯩ۵ ฯᮡ ᩩᚁᱢᯙ ᱥᯱᮭᦦ ᮹ ⩶┽ෝ ᅝ ᙹ ᯩ۵ ᳬᮡ ʑ(Electronic music art)

⫭ᩡ݅ ✚⯩ ᯕჩ ᨱᕽ۵ྙם ᯕ ᯲⣩ॅ᮹ ᔢᖙ⦽ ᖅ໦ŝ ᇩᨕ޵ ᨕਁ⦽ ʑჶŝ ℁⦺ᱢᯙ.

႑Ğᮝಽ ᯲łࡹᨕᲭ۵ḡ ᨕਁ⦽ ᯲łʑჶ ॒ᯕ ฯᮡ ᯲łaᨱí šᝍᮥ ၼŁ ᯩ۵ḡᨱ ,ݡ

⦹ᩍ እƱ ᖅ໦⦹໑ ᱥ}⧁ äᯕ .݅

ᅙು

ℌṙ ԁ

ℌṙ ԁ ᩑᵝࡽ łᮡ ⅾ łᮝಽ ᮥ ᭥⦽ ᯲⣩ ෝ ᭥⦽ ᯲⣩ ə8 tape , audiovisual media ,

ญŁ ⪚ᮡ ŝ ᝅ᜽e ᄡᵝෝ ᭥⦽ ł ॒ ݅᧲⦽ ๅℕॅᯕ ᔍsaxophone violin, drum set

ᬊࡹᨩ .݅

ຝᱡ ᮡ ᩑᵝᯱಽᕽ ᜅ⦝⍅ෝ ႑⊹⦹ᩡJeffrey Trevino, "Trailer for UBIK" for tape

Ł ʡၙᱶ᮹ ÑྙŁ᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᝍ ᮭ ᮡ ÑྙŁ᪡ ᝅ᜽e, " ( ) ( )/Deep sound"䗋 䢠

ᄡ⩶ᮥ ☖⦽ ᮭᦦ ᯕᩡᮝ໑ ᖙ ჩṙಽ ᩑᵝࡽ ᮹, Jeremy Baguyos “Balancoire#15” for

۵ ▭᯦ᮥ ᭥⦽ ᯲⣩ əญŁ ᩍĥᙺ᮹ ᮡ እॵtape "Gang Gang" for audiovisual media
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᪅᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᯲⣩ᯕᨩ .݅

ੱ⦽ ᮹ ᮡ ᦦʑ᪡ ᱥᯱᮭ⨆᮹ ᔢEd Martin "Flurry" for soprano saxophone & tape

⪙ᩑᵝ ෝ ᔍᬊ⦹ᩡᮝ໑ ᮹(interactive) , Manuella Blackburn "Kitchen Alchemy" for

ᮡ ᗭญ᮹ ᄡ⩶ᮥ ☖⦽ ᱥᯱᮭᦦ ᯕᩡŁ ᰆᰍ⪙᮹tape , "v efil laicifitra" for audiovisual

ᮡ ᭥ᨱ ᩍĥᙺ᮹ ᯲⣩ŝ zᮡ እॵ᪅᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᯲⣩ ᯕᩡᮝ໑ ษḡสᮝಽmedia

ၶ┽⪮ ۵ ऽౝŝ ၵᯕ᪍ฑᯕ ࡽᮭך ł"ViPer" for violin, drum set & live electronics

ŝ zᯕ ᩑᵝ۵ࡹ ᯲⣩ᯕᨩ݅ ⦹ӹ⦹ӹ᮹ łᮥ ᯱᖙ⦹í ᅕᯱ໕.

Jeffrey Trevino / U.S.A.
�5SBJMFS GPS 6#*,� GPS UBQF

ᯕłᮡ ℁⦺ᱢᯙ ႑Ğᯕ ૽ಘ⦹݅ ຝᱡ ฾ᔢŝ ⠙Ḳ᷾ᨱ ⦽ݡ ᯲ła᮹ ℁⦺ᯕ ૽ಘ⦹Ł

ᜅ⦝⍅ෝ ᱶ ᵲᦺᨱ ႑⊹⦹ᩍ ᩑᵝᯱಽa ᨕਁ⦽ ᔍྜྷಽ ۵ࡹℕݡ ᷪ ᯙe᮹ ᔍྜྷ⪵ ʑĥ,

⪵ෝ እ❱⦹ಅ۵ ᮹᜾ᯕ ᩠ᅕᩡ݅ ຝᱡ ᯕ łᮡ ᨕਁ⦽ ྙᰆᨱᕽ ᜽᯲ߑ۵ࡹ ⥥ಽəఉ י

✙ᨱᕽ ə۵ ฾ᔢŝ ⠙Ḳ᷾ᮡ ᝁ᮹ݚ ᔢᔍa ᝁᮥݚ ᔕ⧕⦹ಅŁ ⧁ ভ ᪅۵ äᯕ ᦥܩ௝"

ᔢᔍ᮹ ᱥ⪵a ᝁᮥݚ ᔕ⧕⦹ಅŁ ⧁ ভ ᪅۵ äᯕ "݅ - Philip K. Dick (Paranoia is not

when your boss is trying to kill you. Paranoia is when your boss's phone is trying

௝۵ ໦ᱽෝ ԕᖙᬕ݅ ᮡ ၙǎ᮹ Ŗᔢŝ⦺ᗭᖅaಽ ᯕto kill you.) . Philip Kindered Dick

ัᯕ ஜ⦹۵ äᮡ ᨕਁ⦽ ᔍ௭ᯕ ᯱᝁᨱí ၹ۵⦹ݡ äᅕ݅ ޵ ྕᕽᬕ äᮡ ᨕਁ⦽ ྜྷÕᯕ

ᯱʑ ᯱᝁᨱí ၹ۵⦹ݡ äᯕ ޵ ྕᖎ݅۵ ஜᯕ݅ ᯲ła۵ ᯕ్⦽ ᱱᮥ ə᮹ ᯲⣩ᨱ ၼ.

ᦥॅᯕ۵ߑ ݡྕ ᭥᮹ ᜅ⦝⍅ෝ e݉⦽ ⩶┽᮹ ⧪᭥ෝ ☖⦹ᩍ ᱥ☖ᱢ ᮹ၙ᮹ ᩑᵝᯱಽ ≉

ɪ⧉ŝ ᜽ᨱ࠺ ᵲ᫵⦽ ᜽ᱱॅᨱ ᯙᖒ ᗭญෝ ᱽ᜽⧉ᮝಽᕽ ᜅ⦝⍅a ݉ᙽ⦽ ᙹ࠺ᱢ ๅ}ℕ

a ᦥܭ qᱶᮥ ᱥ۵⦹ݍ ᵲ}ᯙᮝಽ ᖅᱶ⦹Ł ᯩ .݅

ᨱ۵ݡྕ ᜅ⦝⍅a ݉ᙽ⦹í ᩑᵝᯱ᮹ ᭥⊹ᨱ ᩍ״ ᯩᮝ໑ ᯕᷩי ᗭᮭॅᯕ ⎽௝ᵝಽ

⠙Ḳࡹᨕᕽ ॅಙ݅ ᷪ ᜅ⦝⍅a ᨱᕽ ᯕ ۵ࡹ ᙽeᯕ໑ ᔍ௭ᯕ ᩑᵝ⦹. Boss Boss's phone

۵ ᗭญᅕ݅ ޵ ŝݡ ฾ᔢᱢᯙ ᗭญෝ ᱥ۵⦹ݍ äᯕ .݅
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ᯕ్⦽ ᮭᦦᱢᯙ ⮱෥ᮡ ႒ԉᵡ ॒ᯕ ᵝࠥ⦽ ᱢᯙ ᱥ᭥ᖒ a ᔍJohn Cage, Fluxus , TV

௭᮹ ນญa Łࡹ a ᩕݡᨕෝ ᝁ⦹۵ݡ ྜྷℕ᮹ ᯙᖒ⪵ෝ ☖⦹ᩍ ᯤᨕქฑ ᯙeᖒ ᗭ, TV ,

᫙ࡽ ᯙe əญŁ ᯕ్⦽ ᔍ⫭᮹ݡ⩤ ྜྷḩ⪵ࡽ ᯙeᮥ እ❱⦹Ł ᯩ۵ äᯕ .݅

ʡၙᱶ Mi-Jung Kim / Korea
ÑྙŁ᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᝍ ᮭ� 	 
 	 
�%FFQ TPVOE�㠮 䄇

ࢱ ჩṙಽ ᩑᵝࡽ ᯕłᮡ ᯲łaa ᯙᰍಽ Ⓧí ⭝ᗱࡽ ┽ᦩၹࠥᨱ ⦽ݡ Ğbᝍᮥ ᮭᦦ

ᱢᯙ ŝᱶᮥ ☖⧕ ӹ┡ԕಅŁ ᯲ł⧩݅۵ ᮹ࠥෝ ⥥ಽəఉ ᨱ✙י ᅕᩍᵝŁ ᯩ .݅

ÑྙŁ᮹ ᩑᵝᨱ ঑௝ ᝅᱽᱢᯙ ᗭญॅ ᷪ ᔩᗭญ zᮡ ݅᧲⦽ ᗭญॅᯕ ⎽௝ḡ ,ᨕࡹ ,

ᯩᮝ໑ ॒ᯕ ᵝ᫵⦽ ᮭᦦᱢᯙ ⥥ಽᖙᜅಽ ᔍᬊࡹᨩ, delay, echoes, modulation of echoes

݅ ੱ⦽ ᨱ ᱡᰆࡽ ᗭญෝ ݅᜽ ᄡ᳑⦹ᩍ ᩑᵝ ÑྙŁ᮹ ᗭญᨱ .᮲⦹۵ݡ buffer ,

ಽᕽ ᄡ᳑ࡽ ÑྙŁ ᗭญa ᥑᩍᕽ ÑྙŁ᪡ ᄡ᳑ࡽ ÑྙŁa ᔍᬊ݅ࡽcounter-material .

┽ᦩၹࠥᨱ ᯩ۵ ᯱᩑ᮹ ᗭญ۵ ᯕ్⦽ ÑྙŁᨱᕽ ༉ࢱ ӹ᪉ äᮝಽ ᅕᩡ .݅

Jeremy Baguyos / Philippine
#BMBODPJSF��� GPS UBQF

۵ ᇩᨕᯕ໑ ⦽ǎᨕಽ۵ əօෝ ᮹ၙ⦽݅ əօෝ ᮹ၙ⦹۵ ᮡ ੱ⦽Balancoire#15 . swing

ᩢᨕಽ ᰍᷩ᮹ ⦽ ᇥ᧝ෝ ᯝ⍌۵ ᬊᨕᯕ݅ ᷪ ᷪ⯆ᱢᯙ ᰍᷩ᮹ ᫵ᗭෝ ł᮹ ᵲᝍᮝಽ ᔍᬊ.

⦹ᩡ݅۵ äᯕ .݅

᯲ła۵ ᮹ ᷪ⯆ ᮭᦦ ᩑǍᨱ ᝍ≉⦽ ᯕ⬥ ə᮹ ᅕ⍍ ▭Ⓧᮥܪ ᱥᯱᮭᦦᱢᮝಽLeandre

᫵᧞⦹Ł ⪶ᰆ⧉ᮝಽ៉ ᯕ łᮥ ᯲ł⦹ᩡ݅Ł ᖅ໦⦹Ł ߑ۵ᯩ ۵, Joelle Leandre(1951-)

ትᄁᯕᜅ޵ ᩑᵝᯱᯕᯱ ᷪ⯆ᩑᵝᯱಽ ⥥௲ᜅᨱᕽ ۵⦹࠺⪾ ᮭᦦaಽᕽ ⦝ᨱ෕ ᇩ౩ᷩෝ እ,

೐⦹ᩍ əญŁ ᪡᮹ ᯲ᨦᮥ ☖⦹ᩍ ฯᮡ, Merce Cunningham, John cage Giacinto Scelsi

ݡ⩤ ᮭᦦࠥ ᯲ł⦹ᩡ 1݅).
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łᯕ ḥ⧪ࢉᨱ ঑௝ ᯕၙ อॅᨕḥ ᗭญॅᯕ ⎽௝ᵝ⃹ౝ ݅᧲⦹í ᯹ಅᕽ bb᮹ ᜅ⦝

⍅ಽ ӹ᪵ᮝ໑ ᯕ్⦽ ᗭญॅᮡ ᯙᖒᮥ ᵲᝍᮝಽ ᔍᬊࡹᨩ 2݅) ᯕ۵ a š. Joelle Leandre

ᝍᮥ aḡ۵ ᇥ᧝a ትᄁᯕᜅᐱอ޵ ᦥܩ௝ ᯙᖒ᮹ ᷪ⯆ᩑᵝᨱࠥ ฯᮡ šᝍᮥ aḡŁ ᯩʑ

ভྙᯕ .݅

ᯕ్⦽ ມ❑₥ձ ᮹ ᯲⣩ᨱᕽ ᵲ᫵⦽ äᮡ }᮹ ᯕᔢ᮹ ᜅ⦝⍅ෝ ☖⦹ᩍ(multi-channel) 5

ᗭญ᮹ ႊ⨆ŝ Ŗeᮥ aᔢᮥ อऽ۵ḡ ᦥܩ໕ }᮹ ᜅ⦝⍅a bb᮹ ʑ܆ᱢᮝಽ ᔍᬊ5ࡹ

ᨕ ฯᮡ ᗭญॅᮥ ᜽ᨱ࠺ ᬙญí ⦹۵ ᗭญ᮹ ݅᧲ᖒᨱ ᵲᝍᮥ aḡŁ ᯩ۵aᨱ ᩍ⦹ݡ ᔾ

b⧕ ᅝ ⦥᫵a ᯩ݅ ᯕłᮡ ၵಽ ⬥ᯱᨱ ᗮ⦹۵ łᮝಽᕽ ᨕਁ⦽ ᗭญa ᨕਁ⦽ ᭥⊹ᨱ. ,

ᯕí״ ⦹ʑ ᭥⦹ᩍ }᮹ ᜅ⦝⍅ෝ ᔍᬊ⦽ äᯕ ᦥܩ௝ ݅᧲⦽ ᗭญa ݅᧲⦽ ᜅ⦝⍅ಽ5 ,

ӹ᪡ᕽ ฯᮡ ᱶᅕෝ ᱽŖ⦹ʑ ᭥⦹ᩍ ມ❑₥ձᯕ ᔍᬊࡹᨩ݅۵ äᯕ݅ ᷪ ႊ⨆ᖒᅕ݅۵ ݅.

᧲ᖒᮥ ᭥⦹ᩍ ມ❑₥ձᮥ ᔍᬊ⦹ᩡ݅۵ äᯕ .݅

ᩍĥᙺ Ge Suk Yeo / Korea
�(BOH (BOH� GPS BVEJPWJTVBM NFEJB

ᩍíᙺ᮹ ᯲⣩ᮡ ᯲⣩ᮝಽᕽ ᩢᔢŝ ᮭ⨆ᮥ đ⧊᜽┉ ᯲⣩ᯕ݅ ᩢᔢaudiovisual media , .

ᮡ ᧁີܩᯕᖹᯕ ᔍᬊࡹᨕᲭᮝ໑ ᩍʑᨱ ᱥᯱᮭ⨆ᯕ đ⧊ࡹᨩ݅ ᯲ła۵ ᯕł. "Gang

ᯕ օ }᮹ ᮝಽᕽ ⦹ӹ᮹ ᙽ⪹⩶᜾ᮥ ≉⦹Ł ᯩ݅Ł ⥥ಽəఉי✙ᨱGang" sound poem

ᖅ໦⦹Ł ᯩᮝ໑ ᯲⣩᮹ ᇥ᭥ʑ᪡ ญ्ᮡ ⦽ǎ᮹ ᱥ☖∅ᯙ vvᚁ௹ᨱᕽ ᯕҭᨕԕᨩŁ ᦥ,

ᵝ ۱ฑ ༉ᖹᇡ░ ๅᬑ ዁ෙ ༉ᖹʭḡ ⡍⧉⦹۵ Ñݡ⦽ ᜅ⟺✙ౝᮡ ᔾʑ ᯩŁ ᷱÑᬕ ᇥ᭥

ʑෝ ᯱᦥԥŝ ᜽ᨱ࠺ ᔩ᪡ ၵ݅ əญŁ ᱥ☖ᱢ ᮹ݍ ᩎ⧁ŝ šಉࡽ ⇵ᔢᱢᯙ ⩶ᔢᮝಽ ᄡ

1) Martinelli, Francesco. "Joëlle Léandre discography", Bandecchi & Vivaldi. Paperback,
2002

2) ᮭ⨆ᱢᯙ ⎽௝ᶱ ۵ ᜽bᩩᚁᨱᕽ ӹ᪉ }ֱᮝಽ ᦥႊa෕ऽ ᯲łaॅᯕ ᖙʑᨱ(sound college) 20
ᝅ⨹ᱢᮝಽ ᔍᬊ⦹ᩡ۵ߑ እ✡ᷩ᮹ ௹י ᄁ☁ᄅ ᛩᄁ෕✙॒ ʑ᳕᮹ ᗭญॅᮥ ݅᧲⦹í ᮭᦦᨱ, ,
ᇺᩍ ք۵ ʑჶᮥ ஜ⦹໑ ⢽ᱢᯙݡ ᯲łaಽ۵ ə, Iannis Xenakis, John Cage, Brion Gysin,
ญŁ a ᯩᮝ໑ ᮹ ⢽᯲ᯙݡ a ⢽ᱢᯙݡ ᯲⣩ᯕ௝William S. Burroughs Liciano Berio sinfonia
Ł ⧁ ᙹ ᯩ .݅
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݅ࡽ⩶ vvᮡ ມᱢᯕŁܩၙ Ⅹ⩥ᝅᱢᯙ ᪅⟹௝ಽ ᖅ໦⦹Ł ᯩ݅. .

ຝᱡ ə᮹ ᧁີܩᯕᖹᮡ ๅᬑ ݉ᙽ⦽ ᖁŝ ᱱ ⩶┽᮹ ~ℕಽ ᯕ൉ᨕᲙ ᯩ݅ Ŗeᨱ ฯᮡ.

ᱱ ᖁ ໕ᯕ ॒ᰆ⦹۵ äᯕ ᦥܩ௝ ⦥᫵⦽ อⓝ᮹ ᔑๆŝ ᔑᮥ ஜ⦹۵ ᖁŝ vvᮥ ࠭Ł, , ,

ᯩ۵ ä⃹ౝ ᅕᯕ۵ ᱱॅᯕ ↽ᗭ⦽ᮝಽ ᱽ᜽ࡹᨩ݅ ə ⬥ᨱ ᱱ ᖁॅᯕ ᕽಽ ݅᧲⦽ Ŗe. ,

ᨱᕽ ᱽ᜽ࡹ໑ ᨕਉ ভ۵ ᯲ᮡ ᱱ ⦹ӹa ༉ु Ŗeᮥ ₉ḡ⦹Ł ᨕਉ ভ۵ ᖁŝ ᖁᯕ ᩑđ

ࡽ ༉᜖อᯕ ԉí ݅ࡽ ᯕ౑ ᖁॅᮡ ᮹⪵᧲࠺ ✚Ḷᯙ ๅᬑ eđ⦽ ᖁᮥ ᩑᔢ᜽┉݅ ✚⯩. .

ᔑŝ ॅ❱ zᮡ ᙹྖ⪵᮹ ʑჶᯕ ᥑᯙ ä⃹ౝ ᅕᩡ݅ í݅a ᔪᮡ ႒ᔪŝ áᮡ ᔪᮝಽ ໦, .

႒⦽ ෝ᳑ݡ ᵝŁ ᯩᮝ໑ ᯕ ੱ⦽ ᧲࠺ ᙹྖ⪵᮹ ᔪ₥ᯕʑࠥ ⦹݅, .

əญŁ ษḡสᨱ ᮹ݍ ༉᧲ᮥ aḥ ᬱᯕ ᔍ௝ḡŁ ษḡสᨱ Ñݡ⦽ ᮹ݍ ༉᜖ᯕ ⦽ ໕ᨱ

ᕽ ᜽᯲⦹ᩍ ᱱᱱ ᯲ᦥḡ໑ ݅᜽ ӹ┡ӹ ᯲aa ᯕ᧝ʑ⧩ॐᯕ ᵝᱽ᮹ ᙽ⪹ᱢᯙ ᔍᬊᯕ ᧁ

ᯕᖹᨱᕽࠥີܩ ᯕ൉ᨕḡŁ ᯩ .݅

ᮭ⨆ᮡ ၙญ ࡽᮭך ᗭญॅಽᕽ v⦽ እ✙a ĥᗮᱢᮝಽ ၹᅖ(prerecorded materials),

ᨩᮝ໑ࡹ ℝಽ ┡ᦦʑ ᯙᖒ ᝅᱽᗭญ a ➉▕⪵, (cello), (Percussion), (voice), (real sound)

ᨕᕽࡹ ၹᅖᱢᮝಽ ӹ᪕ᮝಽᕽ ມܩၙ ᮭᦦᱢᯙ ᫵ᗭࠥ v⦹í ᔍᬊࡹᨩ .݅

ᔢᨱᕽࠥᩢ࠺ ᯲ᮡ ᯙeᮥ ⢽⦹۵ݡ ྜྷℕa ĥᗮᱢᮝಽ ၹᅖࡹ໑ ີ┡⡍ ಽᕽ(metaphor)

ᔍᬊࡹᨕḡŁ ᯩ .݅

Ed Martin / U. S. A.
�'MVSSZ� GPS TPQSBOP TBYPQIPOF � UBQF

᯲ła ᮹ ł ۵ ᗭ⥥௝י ᔪᗭ⡑ŝ ᱥᯱᮭᦦᮥ ᭥⦽ łᯕ݅Ed Martin "Flurry" .

᮹ ᮹ၙ۵ ٩ᅕ௝ಽᕽ ⪝௡ ᫵࠺ ḩ⣮ᯕ௝۵ ᩍ్ aḡ ᮹ၙa ᯩ݅‘Flurry' , , . Ed martin

ᮡ ⥥ಽəఉ ᨱᕽ✙י ᯲łaᨱí ᯩᨕᕽ᮹ ᮹ ᮹ၙ۵ aᄝᬕ ٩ᅕ௝᪡ ᔾ⪽᮹ r᯲'Flurry'

ᜅ౑ ⪝௡ᯕ௝۵ ࢱ aḡ᮹ ᮹ၙa ᯩ݅Ł ⦹໕ᕽ ԉᇡ ⥭ಽญ݅᪡ ▮ᔍᜅᨱᕽ Ŗᇡ⦹݅a,

ᯝญיᯕ᮹ ℌ ჩṙ ĉᬙᨱ ԕฑ ٩ᯕ ᨕฑ ᜽ᱩ᮹ ⇵ᨖᮥ ᔾᔾ⦹í ᇩ్ ᯝᮝ⎑Ł ԉᇡᨱ,

ᕽ ᔕ ᦩ࠺ ᨝ษӹ əญᬭ⦹Ł ᯩᨩ۵ḡෝ ᯱb⦹í อु ĥʑa ᨕᕽࡹ ᯕłᮥ ᯲ł⦹í

ᨩ݅Łࡹ ⫭ᔢ⦹Ł ᯩ݅ ੱ⦽ ᯕł᮹ ༉❑ቭෝ ┥᜾ ༉❑ቭ. (sigh motive)3)௝ ᯕ෥ ᇺᯕ
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Ł ə ᱽᜅ⃹a ᔢ⨆ ᦥ෕⟹ḡ᪅᪡ íࡹ᳑ݡ ⢽⩥ࡹᨩŁ r᯲ᜅ్ᬕ ⡎ၽᮭᮝಽ ᳦᳦ ə,

⪽ʑෝ ᵝ۵ ႊჶᮝಽ ᯕ ᱽ༊ᮥ ᦵ᜽⦽݅Ł ᱢŁ ᯩ .݅

ᯕł᮹ ᱥℕᱢᯙ ᗭญॅᮡ ๅᬑ ₉aᬕ ɩᗮᗭญ ٩ᅕ௝ෝ ཹᔍ⦹۵ ࡽ ᯲ᮡ ᗭญ, delay

ॅ əญŁ ᨕਁ⦽ ᗭญॅᮡ ŝ ๅᬑ ᮁᔍ⦽ ᗭญॅŝ ⦹۵ ᗭญॅsaxophone key-clicking

əญŁ ᦦʑ᮹ ᨱ⎵ zᮡ ᗭญॅᯕ ᳕ᰍ⦹໑ ₥ձ ᯲⣩ᯕ݅ ٩ᅕ௝᪡ ⪝௡ᯕ ๅᬑ qb, 2 .

ᱢᮝಽ ཹᔍࡹŁ ᯩ .݅

Manuella Blackburn / UK
�,JUDIFO "MDIFNZ� GPS UBQF

۵ ᇡᨭᨱᕽ᮹ ᩑɩᚁᯕ௝۵ ஜᮝಽ ᯲ła۵ ⥥ಽəఉ ᨱᕽ✙י ᩑKitchen Alchemy .

ɩᚁᱢᯙ ႊჶᮥ ᨕ⑁ᜅๅ❒ ᮭᦦ᮹ ᯲łŝᱶᨱ ᱢᬊ⦹۵ äŝ᮹ ᮁᔍᖒᮥ ᔾ(acousmatic)

b⦹ʑ ᜽᯲⧩Ł ᯕ łᨱ ᱢᬊ⦹ᩡ݅Ł ၾ⯩Ł ᯩ݅ ᮭᦦ᮹ ᰍഭॅᮡ ᵝႊ᮹ ᩍ్ ᯝᔢᱢ.

ʑǍಽᇡ░ aᲙ᪵ᮝӹ ᫙⩶ᱢᮝಽ ᯹ ्݅ᨕḥ ྕᨙaಽ ᄡ⩶⦹ᩍ ᬱ⩶ŝ᮹ ᮁᔍᖒᮥ ۱,

ӝʑ ⯹ॅࠥಾ ⦹ಅŁ ⧩ .݅

᯲łaa ⥥ಽəఉי✙ᨱᕽ v᳑⦹Ł ᯩ۵ ᯲łʑჶᨱ۵ a Spectromorphologyߑ۵ᯩ ,

əäᮡ ᨱ ᮹⦹ᩍ ၽᱥࡽ }ֱᮝಽ ᱥᯱᨕ⑁ᜅ❒ ᮭᦦ᮹ Ğ⨹ᮥ ཹᔍ⦹ŁDenis Smalley -

ᇥᕾ⦹ʑ ᭥⦽ ࠥǍಽᕽ ᯕᬊ۵ࡹ }ֱᯕ 4݅) ᯕ ᮹ၙ۵ ࢱ aḡ᮹ ᮹ၙa ᳕ᰍ⦹í .۵ࡹ

ߑ ᜅ⟺✙ౝᯕ௝۵ ᮹ၙ᪡ ༉᧲ᯕ௝۵ ᮹ၙSpectro, (spectra, ) Morphology (shaping, )

ᯕ݅

ᇥᕾᱢᯙ ᯦ᰆᨱᕽ ᅙ݅໕ ᮹ ᱽᦩᮡ ๅᬑ ᵲ᫵⦹݅ ᪽Ա⦹໕ ḡӽ ֥e ᱥᯱSmalley 35

ᨕ⑁ᜅ❒ᮥ ᇥᕾ⧁อ⦽ ᔩಽᬕ ႊჶᯕ ᳕ᰍ⦹ḡ ᦫᦹʑ ভྙᯕ݅ ྜྷು- . Pierre Schaeffer

᮹ ᯕುᯙ a əᱥᨱ۵ aᰆ ᵲ᫵⦽ ႊჶ ᵲᨱ ⦹ӹᩡᮝtypomorphologies(sound objects)

3) ௡ ┥᜾⦹۵ ༉❑ቭ௝۵ ஜᮝಽ ࠥ ⦹⧪⦹۵ ᖁᮉᮥ ᮹ၙ⦽݅sigh motive 2 .
4) Rodrigo F. Cadiz and Scott D.Lipscomb, "A Perceptual Map of Electro-Acoustic sounds
Based on Spectromorphological features", ICMPC conference, Evanston, IL, 2004. p.584
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ӹ ᯕ ᔩಽᬕ ෝ ᔍᬊ⦹໕ ᯥ᜽ᱢᯙ ᖒŝ࠺ᮁ Ǎ᳑ᱢᯙ ᩑšᖒᮥ ᯕ⧕, spectromorphology

⦹۵ ෝ ᱽŖ⦹ʑ ভྙᯕ݅framework (Smalley, 1997)

۵ Ⓧí ᪡ ಽ ӹڹSpectromorphology spectral typologies morphological archetypes

í ໑ࡹ ᨱ ᮹⧕ᕽ ݅᜽ ᗮᨱᕽ }᮹ ݅ෙSmalley noise-note continuum 3 spectral typo-

ෝ ᱶ᮹⦹۵ߑ ᯕ ᩑᗮᖒ ᮡ ݅᜽ ᖙ }᮹ ᫵ᗭ ᷪ əญŁlogies (continuum) noise, node,

ಽ ӹڹí ໑ࡹ ۵ ੱ⦽ əญŁnote , note note, harmonic spectrum, inharmonic spec-

ᮝಽ ӹڹí trum݅ࡽ 5).

ੱ⦽ ۵ əญŁmorphology archetypes attack-impulse, attack-decay, graduated

ಽ ᯕ൉ᨕᲙ ᯩ݅continuant .

᯲ła۵ ᯕ ᯲⣩ᨱᕽ ᯕ౑ ᇥᕾ ႊჶᮥ ᩎᯕᬊ⦹ᩍ ᯱᝁ᮹ ᯲łspectromorphological

᮹ ⓑ Ǎ᳑ಽᕽ ᔍᬊ⦹ᩡ݅Ł ⦹ᩡ .݅

⩒⩎⯲ Ⱛᅻ ⃃❷⯞ ╆⭃㧲⪚ᅺ ❶Ⱛ ⪊☧Spectromorphological . onset( ), continuant( ),
ኒṆᅺ ⴟᅊᆖ ႳⰎ ⩒⩎ ῒⰿ⯲ ሆⴊ⫚ ⮺╆㧲᝾ Ⱛ⯚ ⮺᝵Ⰾ 㔊 㦞Ტtermination( ) .
Ⰾ⸢ᳶ ኒṆᅺ ᄊរ㧶 ሆⴊᳶ ₶Ⲟ㧲ᄦ ᢶ᝾6)

ə్အಽ ᬑญ۵ ᛞí ᮭᦦ᮹ ⩶┽ෝ a ᱶ᮹⦽ ᨱᕽ ᯲smalley morphology archetype

łႊ᜾ᮥ ≉⧩݅۵ äᮥ ᛞí ᦭ ᙹ ᯩ݅ ᯕ్⦽ əญŁ. onset, continuant, termination

ᮡ ᯕł᮹ ᯲ᮡ ᮁܼᨱᕽᇡ░ ᱱ₉ᱢᮝಽ ᩑđࡽ Ñݡ⦽ Ǎ᳑ᨱʭḡ ᔍᬊࡹᨕḡŁ ᯩ .݅

ł᮹ ᮭ⨆ᮡ ݅₥ձ ᯲⣩ᮝಽᕽ ݅᧲⦽ ᗭญॅᯕ ᔍᬊࡹᨩᮝ໑ ✚⯩(multi channel) , ,

ࡽ ᗭญॅᯕ ᔍᬊࡹᨩŁ ᯕ్⦽ ᗭญॅᮡ ᇡᨭᨱᕽ ᔍᬊࡹᨩ۵ḡ ᱥgranular synthesized ,

⩡ ᦭ᦥ ₭ ᙹ ᨧ۵ ᗭญಽ ᄡ⧕Კᯩᨩ݅ đǎᮡ ᯲łaa ᇡᨭᨱᕽ ࡽᮭך ݅᧲⦽ ᗭญॅ.

5) ᇥඹݡ Spectromorphology :
ᜅ⟺✙ౝ ༉᧲spectral typologies (spectra, ) morphological archetypes (morphology, )

ᗭᇥඹ spectral typologies :
noise, node, note morphology archetypes: attack-impulse(onset), attack-decay(termination),
graduated continunat(continuant)
6) Program note, Seoul International Computer Music festival 2008, p.7
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ᮥ ᪡ ᱢᯙ ႊჶᮝಽ ᰍǍᖒ⦹ᩍ łᮥ ᱥ}⦽ ägranule synthesizer spectromorphology

ᯕ .݅

ᰆᰍ⪙ Jaeho Chang / Korea
�W FGJM MBJDJGJUSB� GPS BVEJPWJTVBM NFEJB

ᰶ៾㨂⚲᥾⯚ ㆢዊ⚲ Ḗ Ⴓᄦ ⶖἎ ᜲ Ⴓ⯚ ヂ᳚ᳶ ᰶ៾㨎 ↎Ⰾᜮ ⚲Ḗ(seed number) ,
Ṧ᥾⩎ ᕒ᝾ ⭊⪊⯚ 㧞⪊⯲ ᅊᆖᳶ Ṧ᥾⩎ ⹢ ⚲ Ⱒ⯖Ἂ 㧞⪊ ⪇❶ ⭊⪊⯲ ᅊᆖᳶ. ,
Ṧ᥾⩎ ⹢ ⚲ Ⱒ᝾.
⮺ⲞⰪ⯲ ᡦ⪊⅚Ⰾ⩪▶ ⧞Ⰾ᦮⩎Ḗ ⩕⩎ Ⴓ⯚ Ṇᦆ⯞ ⪊ⶖ㧲ᜮ ⮺ⲞⰪ᥾Ⰾ ⩎ᜪ ⚶႞

√㗊 ᡦ⪊⅚ⰎḖ Ⱆ⯖㎶ᔲႚᜮ ᄝ⯞ ኒ᳒᝾.
Ⰾ ⲶὃⰒ ᜮ ❶Ṇ⸢ Ⱛ㤢⯖ᳶ Ⰾ ᅻ⯚ ™⺒ ᅻⰎ᝾ គ⚶㧶 ቶ㋳Ⰾ"efil laicifitra" 5 .
↏ⰻ㧶 ᅊᆖḖ Ṧ᥾⩎ ᕖ ⚲ Ⱒ᝾ᜮ Ⰾᳺ⩪ ኒ ₮㕯⯞ ᣪᅺ Ⱒ᝾ Ⰾcellular automata .
ᅻ⯲ Ⲷὃ⯚ ᄊᑒᳶ Ⱇ⩎⨖ 㧲ᜮ᠊ ᆏ╷἟ Ⰾᰖᜮ ṪⰎ᝾ គ⹚ ᄊᑒᳶ, (artificial life) .
⠖᝾ᜮ គ⚶㧶 ⅚㫮ႚ ⭊Ṇ⯲ Ⱂ❷⩪ 㔊 㫖ᰚ⯞ ㆢᰲ㧲ᦉ ᔲ ㌎⪾✾, cellular automata

Ⰾᳺ⩪▶ᜮ គ⚶㧶 ⅚㫮ႚ 㔊 ヂⰎ⯲ ᅊႚḖ ႚⳒ⫆ ⚲ Ⱒ᝾ᅺ Ⰾ⨖ዊ 㧶᝾(chaos) 7).

ၹ໕ ᰆᰍ⪙᮹ ᯕ łᮡ ຝᱡ ᱽ༊ᨱᕽᇡ░ ᯲ła᮹ ᮹ࠥa ᚉᨕ ᯩ݅ ᯲ła۵ ༉ु ໕.

ᨱᕽ ᯱᝁᯕ ᵝᰆ⦹۵ ᯲ᮡ äᨱᕽ᮹ ⪝௡ᮥ ᮁၽ⦹ಅŁ ⦽݅ ᱽ༊ ᮭ⨆ እॵ᪅ ॒ ᯲a. , ,

a ⢽⩥⧁ ᙹ ᯩ۵ ༉ु äᨱᕽ ᯲ᮡ ᄡ⪵ෝ ☖⦹ᩍ š~ॅ᮹ ⪝௡ᮥ ᮁࠥ⦹ಅ۵ äᯕ .݅

እॵ᪅᯲⣩ᮡ ຝᱡ ⟡⊹⋕ऽa ᮹ ᯝ಍ಽ ḡӹa໑ ௽߅⦹í อॅᨕḥ ➉▕ᮥ ၹᅖ⦹3D

í ᨕᯩᮝ໑ࡹ ᩑɚᯕӹ ᩢ⪵ᨱᕽ ᔍᬊ⦹۵ ෝ ☖⦹ᩍ ł᮹ ᵲe ᵲeᨱ ݉௞ᮥ Ḵítake#

⧉ᮝಽᕽ ௽߅⦽ ᙹᨱ ᮹⦹ᩍ อॅᨕḥ ⧪಍ᯕ ၹᅖ ᳑ݡ ᮁᔍ᪡ zᮡ ݅᧲⦽ ʕᰆ॒ᮥ, ,

ᮁၽ⦹ᩡ݅ ✚⯩ ᨱᕽ۵ ➉▕ॅ᮹ ႊ⨆ᯕ ၵѭ۵ ॐ⦽ ⬉ŝෝ ᵝᨕ ݅᜽ ⪝௡ᮥ ᮁ. take#9 ,

ၽ⦹ᩡ݅ əäᮡ ł᮹ ᱽ༊ᨱᕽ ᮁၽ⦹ಅ۵ ᩎ⧪ᮥ ☖⦽ ᯲ᮡ ᄡ⪵ᯙ äᮝಽ ᩑšࡹᨕḥ.

.݅

ᯕ łᮡ ✚⯩ zᮡ ԁ ᩑᵝࡽ ᩍĥᙺ᮹ ᯕ௝۵ łŝ ฯᮡ ᮁᔍᖒᯕ ᯩ݅“Gang-Gang” .

✚⯩ ᩍ్ aḡ እॵ᪅a ༉ࢱ ᝅᱽᱢᯙ ༉᜖ᮥ ↍ᩢ⦽ እॵ᪅ ᯲⣩ॅᯕ ᦥܩ௝ ᱥᯱᮭᦦ

7) ibid. p7
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ŝ᮹ ᮁᔍᖒŝ ᩑšᖒᯕ ᯩ۵ ᧁີܩᯕᖹ ᯲⣩ᯕ௝۵ äᯕ݅ əౝᮝಽ ᱥᯱᮭ⨆ŝ۵ ๅᬑ.

⬉ŝᱢᮝಽ ᩑđࡹᨕᲙ ᯩᮝ໑ ⇵ᔢᱢᯙ ᮹ၙॅŝࠥ ๅᬑ ʫᮡ šĥෝ aḡŁ ᯩ݅۵ äᯕ,

.݅

ᩍĥᙺ᮹ ᯲⣩ ᮡ ྜྷು ᯕ౑ ີ┡⡍ॅᯕ ᱢᯙ࠺ ᬡḢᯥᮝಽ Ŗeᮥ ༉ࢱ“Gang-Gang”

⪽ᬊ⦹Ł ᯩ݅໕ ᦥԁಽə ⟡⊹ zᮡ ᰆᰍ⪙᮹ ᯲⣩ᮡ ฯᮡ Ŗeᮥ ⪽ᬊ⦹۵ .ᝁᨱݡ input

ᱢᮡ Ŗeᨱᕽ ษᯕⓍಽ⦽ ᬡḢᯥᯕ ᱥᯱᮭ⨆ŝ ⧉̹ ๅᬑ ᖙၡ⦹í ḥ⧪ࡹᨩ .݅

ၶ┽⪮ Tae Hong Park / Korea/U.S.A.
�7J1FS� GPS WJPMJO
 ESVN TFU � MJWF FMFDUSPOJDT

᯲ła ၶ┽⪮᮹ ᯲⣩ ۵ ၵᯕ᪍ฑ ┡ᦦʑऽౝ┅✙ ݅₥ձ ▭᯦ᮥ ᭥⧕ ᥑᯙ łViPer , ( ),

ᮝಽ ŝ əญŁ ෝ ᭥⦽ ᯕ łᮡ ᪡ ᱡᰆࡽdrum set violin, live electronics violin sound

ᔍᬕऽa ᜽ᨱ࠺ ᯙḡࡹ໑ ᨱᕽ ӹ᪅۵ ᗭญa ňၵಽ ၹ᮲⦹ᩍ ӹ᪅۵ߑ Ύ, drum set

ᩑᵝ⃹ౝ ۱ӝí ⦽݅ ➉▕᮹ ၹᅖᮝಽ ມᱢᯙܩၙ ᮭᦦᱢ ⮱෥ᯕ ۱͕ḡ໑ ჩreal-time . 2

ṙ ❭✙᮹ ᱥᯱᮭ⨆᮹ ᗭญa ๅᬑ ʙí ⃹ౝݍ⟹ ḡᗮࡽ .݅

ᯕჩ ᨱᕽ۵ ᯕ్⦽ łॅᯕ ฯᯕ ၽ⢽ࡹᨩ݅ ᪡ ᔍᬕऽe᮹SICMF . interactive acoustic

a ᗭญ ᮖ⧊ࡹí ᯲łࡹᨕᲙᕽ š~ॅᯕ ᗭญෝ Ǎᇥ ⧁ ᙹ ᨧ۵ äॅ ᷪtexture

ࡽ ᗭญa ŝ ๅᬑ ᮁᔍ⦹Ñӹ ⯂ᔍ⦹í ᯲łࡹᨕḥ ᯲⣩ॅᯕ݅ zprerecorded acoustic .

ᮡԁ ᩑᵝࡽ ʡၙᱶ᮹ ÑྙŁ᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᝍᮭ ᮹ ᔪᗭ⡑ŝ ᱥᯱᮭ⨆ᮥ, Ed Martin

᭥⦽ ᪡ zᮡ ᱢᯙ ᮭᦦॅᯕ ᩑᵝࡹᨩ۵ߑ ༉ࢱ bb᮹ ᮭᦦᱢᯙ ႊFlurry electroacoustic

⨆ŝ ᩑᵝႊჶᯕ ✡ಙ݅ ຝᱡ ʡၙᱶ᮹ ᮭᦦᮡ ᝅ᜽e ᩑᵝᯙ ᩑᵝ. (real-time interactive)

ႊ᜾ᮥ ☖⦹ᩍ ᱥᯱᮭ⨆ᯕ ÑྙŁ᮹ ⦽ ❭ᰆ ᨱ⎵᪡ zᯕ ॅฑ ၹ໕ ᮹ łᮡ ᔪ, Ed Martin

ᗭ⡑ᩑᵝᨱ ⦽ݡ ⦹ӹ᮹ ಽᕽ ᔍᬊࢉᮝಽᕽ ᔪᗭ⡑ ᩑᵝෝ ࠬᅕᯕíbackground texture ,

⦹ᩡ݅ ၹ໕ᨱ ၶ┽⪮᮹ ᯲⣩ ۵ ษ⊹ ੱ ݅ෙ ᯕ ᔍᬊࡹᨕᲙᕽ ᬒ޵ ฯᮡ. ViPer Drum-set

ᩑᵝᯱa ᩑᵝ⦹۵ ॐ ⦽ ₊bᮥ ᯝᮝ┅í อऽ۵ ᮭ⨆᮹ ⪶ᰆ⬉ŝෝ aḡŁ อॅᨩ .݅

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)
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ṙԁࢹ

ᯕԁࠥ ℌṙ ԁŝ zᯕ ݅᧲⦽ ๅℕෝ ᔍᬊ⦽ ᯲⣩ॅᯕ ᩑᵝࡹᨩ۵ߑ ℌ ჩṙ ᯲⣩ᯙ

Łᄲᬑ ԉᔢᅪ᮹ ⦝ญ ⧕ɩ ᦥᰢ a᧝ɩŝ ᱥᯱᮭ⨆ᮥ ᭥⦽Matrix Duo, , , , , “Shift

ᮡ ᮭᦦ ᯕᩡᮝ໑ ᱶᵝ⯍᮹ ᮡ ݅₥ձ ᯲⣩ᯕᨩNo.1" Electroacoustic , "In Biel" for tape

Ł əญŁ ᮹ ᮡ ᱥᯱᮭ⨆ŝ እॵ᪅ෝMarc Battier “Audioscan" for audiovisual media

᭥⦽ ᯲⣩ᯕ໑ ᮹ ಽᕽ ᝅ᜽e ᄡᵝ, Mara Helmuth Butterfly Within for flute & tape

ෝ ☖⦽ ᯲⣩ᯕᨩ݅(real-time process) .

ੱ⦽ ᯕᮡ⪵᮹ ⩶ᱢᮭ࠺ ᮡ ෝ" _kinetic sound" for computer generated music Csound

ᔍᬊ⦽ ᯲⣩ ᯕᩡᮝ໑ ᮹, Pei-Yu Shi "Gedicht vom Wind des Herbstes" for

ŝ ᯥ᳦ᬑ᮹Saxophone, Piano, Percussion & tape "Rupture" for string quartet and

۵ ᱥᯱᮭ⨆ŝ ⩥ᦦ ᵲᵝෝ ᭥⦽ ᯲⣩ əญŁ ษḡสᮝಽelectro- acoustics 4 , Josue

᮹ ᮡ ݅₥ձ ᯲⣩ᯕᨩ݅Moreno "Kahdeksan" for tape .

Łᄲᬑ ԉᔢᅪMatrix Duo, , Byong-oh Ko, Sangbong Nam/Korea
⦝ญ ⧕ɩ ᦥᰢ a᧝ɩŝ ᱥᯱᮭ⨆ᮥ ᭥⦽
 
 
 ⲳ4IJGU /P���

㎎㦂㗊 㔾↎᥶⯲ 㔾ᜮ ⭪ᰲ⯲ ዊ᜿⯞ ⅚㫮 㫯ⰿ ❶㕂᝾ ㎎㦂㗊 ╆⭃Ⱚႚ ⴊ㫮⫚shift .
⹢▶Ḗ ႚ⹢ ⚲ Ⱒᡞ᳷ ↎᝾ ⲯₚ㧶 ℯ㋳⯞ ᥶ᲆᕒ᝾ ዊⴎ⯲ ⪢⚺⯞ ╢ᳶ⭎ ◒ᅞᳶ.

❶㔾Ჾ 㧶᝾ ⯚ Ⰾᲆ㧶 Ⱛ⩟⯲ ㅅ ™⺒ Ⱛ㤢⯖ᳶ Ⲟ㙏⯦⧟ គㅎⰒ ⛂shift . Shift No.1
ᆖ⯲ ᆏᡳⰫ⩟⯞ 㙏㧲⪆ 㧶ሇ Ⲟ㙏⯦⧟⯲ ╢ᳶ⭎ ႚ᜿○⯞ ❾㩲㧲ᅺⰪ 㧶᝾(Su:m) 8).

ࢱ ໦᮹ Ŗ࠺᯲ᨦ ᯲⣩ᯙ ᮡ ⥥ಽəఉי✙ᨱᕽ ᖅ໦⦹ॐ ௝۵ ݉ᨕෝ ☖Shift No.1 , shift

⦹ᩍ ⍕⥉░᮹ ┅ᅕऽa ݅᜽ ༉ࢱ ᔩಽᬕ ʑᮥ܆ aḡí ۵ࡹ ä⃹ౝ ⦽ǎ ᱥ☖ᮭᦦᮥ ᱥ,

ᯱᮭᦦᮥ ☖⦹ᩍ ᔩಽᬕ ႊ⨆ᮝಽ ༉ᔪ⦹ಅ۵ ᜽ࠥᩡ .݅

໦᮹ ᱥᯱᮭᦦ ᪡ ໦᮹ ǎᦦʑෝ ᭥⦽ ᯕłᮡ ෝ ☖⦽ ᗭญ᮹ ᝅ2 controller 4 Max/Msp

8) ibid. p.10
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᜽e ᄡᵝಽᕽ ᯝ᳦᮹, extended technique9)ᮝಽ ᅝ ᙹ ᯩ݅ ᯕ łᮥ. extended

ᮝಽ ᅙ ᯕᮁ۵ ᦦʑ ᯱℕ᮹ ᗭญᨱᕽ ݅᧲⦽ ᮭᔪᮥ Ꮂᦥԕᕽ ᦦʑ᮹ ⦽ĥෝ չtechnique

ᨕᕽಅ۵ ᜽ࠥෝ ⧩ʑ ভྙᯕ݅ ✚⯩ ᯕłᨱᕽ۵ ᗭᮭ ᱢᯙ ᫵ᗭ۵ ᨧŁ ᦦʑ᮹ ᩢ. (noise) ,

ᩎᮥ ݡ⪶ ݅᧲⦽ ᦦʑ ʑჶ zᮡ ݅᧲⦽ ᮭ⨆ᮥ อॅಅ ⦹ᩡᮝ໑ ᵲ, , plucking, tapping ,

e ᵲeᨱ ᱢᯙ ⬉ŝ ੱ⦽ ᯱᵝ ᥑᩡ݅panning .

ᯕ్⦽ ǎᦦʑᨱ ⦽ݡ ⪶ᰆࡽ ᦦʑʑჶᮡ ℌԁ ʡၙᱶ᮹ ᝍᮭ⃹ౝ ÑྙŁෝ ᔍᬊ⦹Ñӹ

ᯕ౨ॐ ǎᦦʑ ᦺᔢትᮥ ᔍᬊ⦹۵ ॒ ๅᬑ ⪽ၽ⦹í ၽ⢽ࡹᨩ݅ ✚⯩ ǎᦦʑ᮹ .ෝ⪵ݡ⩤

᭥⦹ᩍ ⦽ǎ ᯲łaॅᮡ ᱥᯱᮭ⨆ᮥ ☖⦹ᩍ ᦦʑ᮹ ʑᮥ܆ ⪶ᰆ⦹ಅ۵ ಆᮥי ᅕᩍ ᪵ .݅

✚⯩ ᱫᮡ ᯲łaᯙ ࢱ ໦ᯕ ᅕᩍᵡ ᯕ్⦽ ࡽ ǎᦦ᮹ ʑ܆ᮡ ᦿᮝಽࠥ ฯᮡ ᯲łaॅshift

ᨱí ᝁᖁ⦽ ∊Ċᮝಽ ԉᮥ äᯕ .݅

ᱶᵝ⯍ Chung Ju hee / Korea
�*O #JFM� GPS UBQF

⦽⠙ ᯲ła ᱶᵝ⯍᮹ ᯲⣩ ᮡ ᇩƱ᮹᜾ ᮭᦦŝ ᝅ⨹ᱢᯙ ᪅෕e łᨱ ʑⅩෝ“In Biel”

Łࢱ ᯲łࡹᨕᲭ݅ ᷪ ᕽ᧲ᱢᯙ ᫵ᗭ᪡ ᱢᯙ᧲࠺ ᫵ᗭ᮹ đ⧊ᮥ ⇵Ǎ⦽ łᮝಽ ᇩƱ ᮹᜾.

ᮭᦦᨱᕽ ӹ┡ӹ۵ Łᮁ᮹ ᮭᔪॅŝ ᪅෕eᨱ ᮹⧕ ᔾᔑࡹᨕḡ۵ ݅᧲⦽ ᮭॅ᮹ ᔪ₥ॅ ᯕ

్⦽ ᯕḩᱢᯙ ᮭᔪ᮹ đ⧊ᮡ ᯲ła᮹ Ḣšᮝಽ ݅᧲⦽ ⩶┽ಽ ⩶ᖒࡹᨕᲙ ł᮹ ᱥℕᱢᯙ

Ǎ᳑ෝ ᯕ് .݅

᳦Ʊᮭᦦᮡ ݅᧲⦽ ⩶┽ಽ ӹ┡ԍ݅ ᖙʑ ᪅෕aٵᨱᕽ ᜽᯲ࡹᨕ ༉▭✙ ၙᔍł॒ᯕ12 , ,

॒ᰆ⦹ᩡᮝ໑ ᖙʑᮭᦦᨱᕽࠥ Йᵡ⯩ ᳦Ʊᮭᦦᮡ ĥᗮᱢᮝಽ ᯲łࡹᨕᲭ݅20 . Benjamin

᮹ ᨱᕽᇡ░ ᮹ zᮡ ݅᧲⦽Britten “War Requiem” Gubaidulina “offertorium concerto”

᳦Ʊᱢᯙ ᮭᦦᯕ ᖙʑ ᯲łࡹᨩ۵ߑ ᯲ła ᱶᵝ⯍۵ ᯕ్⦽ ᳦Ʊᱢᯙ ᮭᦦᮥ ᇩƱᮭᦦ20 ,

ŝ ᱥᯱᮭᦦᯕ௝۵ đ⧊ᮥ ☖⦹ᩍ ᳦Ʊᮭᦦ᮹ ᔩಽᬕ ႊ⨆ᮥ ༉ᔪ⦹ᩡ݅ łᨱᕽ۵.

9) ݡ֥ ᯕ⬥ ᦦᨱᕽᮭݡ⩤ ӹ┡۵ ⪶ᰆࡽ ᦦʑ ʑჶᮝಽextended instrumental techinique: 1900
ᕽ ᮹ zᮡ ⪶ᰆࡽ ᦦʑ ʑ܆ᇡ░ a ᵝ₞⦹ᩡ޹, John cage prepared piano , Luciano Berio

᜽ญᷩ᮹ ݅᧲⦽ ▭Ⓧܪ᮹ ᝅ⨹ʭḡ ʑ᳕᮹ ᦦʑ᮹ ಆᮥ܆ չᨕᕽಅ۵ ᜽ࠥᯕ݅Sequenza .
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ᗭญॅŝ ၵ௭ᗭญ zᮡ ᱽᜅ⃹ əญŁ ᳦ᗭญ ༊┢ᗭญgranular synthesized (gesture) ,

zᮡ ᳦Ʊᱢᯙ ᮭᔪॅᯕ ᔍᬊࡹᨕᲭ .݅

Marc Battier / France
ⲳ"VEJPTDBO� GPS BVEJPWJTVBM NFEJB

ฯᮡ ᯲łaॅᮡ ᯱᝁᯕ ᅙ ⪵a᪡ əฝ ᯲⣩ᨱ qᮥ࠺ ၼᦥ ᯲ł⦹ᩡ݅ ⧕ࠬᯕ᮹ ᯙᔢ.

ᵝ᮹ ᯲⣩ᨱᕽ ᜽᯲⧩޹ ᯙᔢᵝ᮹ ᮭᦦaᯙ ऽስ᜽᪡ ௝ᄉᨱᕽᇡ░ ྕᗵಽəᜅ┅᮹ ᱥ௭, “

⫭᮹ əฝ ᮹ ⪵a ษ❑ᜅ ॒ ฯᮡ ᯲⣩ॅᮡ ᮭᦦᨱ Ḣᱲᱢᯙ ⪚ᮡ eᱲᱢᯙ”, hindemith “ ”

ᩢ⨆ᮥ ӝ⊹í ࡽ .݅

۵ Ⅹ⩥ᝅᵝ᮹ ⪵aᯙAudioscans Roberto Matta10)᮹ əฝᨱ ᩢqᮥ ၼᦥ ᯲łࡽ ᮭᦦ

ᯕ݅ ʑ᳕᮹ ᯲⣩ॅŝ ݅෕í ᯲ła۵ ᯕ ⪵a᪡ ⪵aᨱ ⦽ݡ ᯲⣩ᮥ ᱥᯱᮭ⨆ᮥ ☖⦹ᩍ.

ӹ┡ԕಅ ⦹ᩡᮭ əäᮡ ᯱᝁᯕ ᅕ۵ ᜽eᨱ ঑௝ ᮭ⨆ᱢᯙ ಽ ᄡ⦽݅frequency .

✚⯩ ᅕ۵ šᵲᮡ əฝ᮹ ᨕ۱ ᇡᇥᨱᕽ ᜽᯲⦹ᩍ ݅ෙ ᇡᇥ əญŁ ə ݅ᮭᇡᇥᮥ šₑ

⦽ ⬥ əฝ᮹ qᔢᮥ ຩ⇵í ߑ۵ࡹ ᯲ła۵ ᯕ్⦽ ᔍᝅ ভྙᨱ əฝᮥ ၵ௝ᅕ۵ ᜽bᯕ,

ၵಽ ᯱᝁอ᮹ ᜽bᮝಽ ᅝ ᙹၷᨱ ᨧ݅ ၾ⯩Ł ᯩ .݅

đŝᱢᮝಽ ᯕ్⦽ ə௹⦞ ❭ᯝᮡ ⦞ᖡ ᗭญಽ ᄡ⦹í ᵝ❭ᙹ᪡ߑ۵ࡹ ᜽aಽ ᯕ్⦽( ) ( )

᯲ᨦᮥ ☖⦹ᩍ ӹอ᮹ ᜽bᯕ ၵಽ ӹอ᮹ ᗭญಽ ᄡ⦹í ۵ࡹ äᯕ௝Ł ᖅ໦⦹Ł ᯩ .݅ .

እॵ᪅᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᯕłᮡ ⪵a᮹ ᔾᱥ᮹ ༉᜖ॅᯕ ᗭ}ࡹ໕ᕽ ⍅✝ᮝಽ ĥᗮᱢ

ᮝಽ aญಅ۵ ᜽ࠥෝ ⦹Ł ᯩ݅ ⍅✝ᮡ ๅᬑ ᵲ᫵⦽ ᫵ᗭಽ៉ ᔍᬊࡹŁ ᯩᮝ໑ áᮡᔪ. ,

ၵ┶᮹ ⦹᧡ ⍅✝ᮡ ⦹ӹ⦹ӹ᮹ ᰆ໕ॅᮥ ӹ٥۵ ⬉ŝࠥ อॅŁ ᯩ .݅

ᵲe ᵲeᨱ ӹ᪅۵ ᦥԁಽəᱢᯙ ᔍᬕऽa ᯙᔢᱢᯕ໑ ঑ஜ⦹Ł ᪅௹ࡽ ᨕਅ ۱ӭॅᮥ,

10) ಽ ᦭ಅḥ ⋁౩᮹ ⢽ᱢᯙRobertoݡ Antonio Sebastian Matta Echaurren (1911-2002), Matta
⪵aಽᕽ ᖙʑ Ⅹ⩥ᝅᵝ᮹᮹ ⢽ᱢᯙݡ ⪵aಽ ᦭௝Კ ᯩ݅ ə۵ ❭ญᨱᕽ ᯝᨕӽ ᛱ౩ญ᷹ᬕ20 .
ᮥ࠺ ᖁࠥ⦽ ᯲aಽᕽ ᮁ౞ᩩᚁᨱ ᔩಽᬕ ၵ௭ᮥ ᇩ్ᯝᮝ⎑ .݅ Passeron, René. “The Concise
Encyclopedia of Surrealism”. Trans. J. Griffiths. Ware, UK: Omega Books, 1984.
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aḩ ᙹ ᯩᨩ݅ ᯕäᮡ ⪵a᮹ əฝŝࠥ ᩑšᯕ ߑ۵ᯩ əฝᨱᕽ ӹ᪅۵ ᬱᔪᱢᯕŁ ঑ᜅ. ,

⦽ ᔪʵॅᮥ ᦥԁಽə ᝁॵᔍᯕᱡ᮹ ঑ᜅ⦹Ł ᱶi⦽ ᦥԁಽə ᮭᮝಽ ⪹ᬱ⦽ äᮡ ๅᬑ

ࠦ✚⦽ ᜽ࠥಽ ᅕᯙ .݅

Mara Helmuth / U.S.A.
#VUUFSGMZ 8JUIJO GPS GMVUF � UBQF

֥ Õv᮹ ᭥ʑಽ ᯙ⦹ᩍ ᩢqᮥ ၼᦹ޹ ⪝௡ŝ ⠪⪵᮹ ᙽeॅᮥ ┱Ǎ⦽ äᯕ݅2006 .

᮹ ✚ᙹʑᨦ ᝅ᜽e ᩑᵝ əญŁ ႑ᮭ ॒ᮥ ๅᬑ ᳑ᝍ⦹í ᔍᬊ⦹໕ᕽ ⪵ᖒᱢᯙ ໕flute , ,

ᮥ อॅᨩŁ ᮹ ݅᧲⦽ ʑჶŝ ᱢᯙݡ⩤ ᗭญॅᮥ ᔍᬊ⦹ಅ ⦹ᩡᮝ໑ Ṉᮡ ᗭญॅᯕ, flute ,

ᯕ౑ ⪵ᖒᱢᯕŁ ʕ ᮭॅŝ ෝ᳑ݡ ᯕ്݅ ᯕł ᩎ᜽ ᦦʑ᮹ ʑჶᱢᯙ ⦽ĥෝ ᱥᯱᮭᦦᮥ.

☖⦹ᩍ ಅ۵⦹ݡ⪶ ᮹ ᯝ᳦ᮝಽ ᦦʑ᮹ ݅᧲⦽ ᗭญॅᮥextended instrumental technique

ᝅ⨹⦹ᩡ .݅

ᯕᮡ⪵ Eunhwa Lee / Korea
�⩶ᱢᮭ࠺ @LJOFUJD TPVOE� GPS DPNQVUFS HFOFSBUFE NVTJD

☦Ṇ⯲ ₒ◒㧶 ⭚⹛Ⱎᆖ ᡳ⹢Ⴊ⯞ 㣶㪞㧲Ჾᜮ គ⚶㧶 ❶ᡞḖ ႚ⹚ᅺ ᣪ ✾㧖㍾ ႞⩪

᝾⨫㧶 ⭪ኖ Ⴌ⯞ ⶦ⯖ᳶ⠂ マᖪ ⧢⩪▶⯲ ᡳⲛⰒ 㭂ᆖḖ ㇶរ㫮 㧲Ჾᅺ 㨢᝾ Ṿ⭊2 .
ᬶ᳑㧶 ⯦ⲯᆖ ⧻◖㝒Ḗ ႚ⹚ᅺ Ⱒᜮ Ṇᦆ㟂㗎⯲ ὂ㞊⊦⩪▶ ❶Ⱛ㧲⪆ Ⲫヂ 㞦⧟㧺

⚲ ⩠ᜮ ⯦ⲯ᥾ᳶ Ⰾ⩎⹞᝾ ⩪. Csound, hetero filter, LPC(Linear Predictive Coding)
⯲㧶 ⱆ㨃○Ⰾ ╆⭃ᢲ⩢᝾11).

ᯕłᮡ ᪡ ᨱ ᮹⦽ ᰍ⧊ᖒᮥ ᨱᕽ Ǎ⩥⦹ᩍ ᯕäᮥhetero filter LPC Csound Sequence

⥥ಽəఉᮝಽ ᱢᯙ࠺ ⬉ŝa ᯩ۵ łᮝಽ ᮭᦦᱢᯙ ᱽᜅ⃹a ๅᬑ ᵲ᜽ࡹᨩ .݅

11) ibid. p.11
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۵ ௝ॵ᪅ӹ ᗭญ᮹ ⥥ಽᖙᜅᨱᕽ ᔍᬊ۵ࡹ ႊჶᮝಽ ⮵⯩ ʑ᳕᮹ ᗭHeterodyne filter ,

ญෝ ⪝⧊ ႑⧊⧉ᮝಽ ᔩಽᬕ ෝ ၽᔾ⦹۵ äᮥ ᮹ၙ⦽݅, frequencies 12) ᯕäᮡ əญᜅᨕ.

ᯙ ᷪ ᮹ ᮹ၙ᪡ ᷪ ௝۵ ᮹ၙa ⪝ᬊࡽ ᨙᨕಽᕽ ⋱ӹ݅᮹hetero different , dyne power ,

ᨵḡܩᨕᯙ ᨱ ᮹⧕ᕽ อॅᨕ Ჭ݅ ᨱᕽ۵ ᯕ౑Reginald Fesseden . Csound heterodyne

ᨱᕽ ᇥᕾࡽ ᗭญa ݅᜽ ᰍ⧊ᖒᮥ ☖⧊ᩍ ᔩಽᬕ ᗭญෝ อॅᨩ݅filter .

ၹ໕ ᮡ ᯙᖒ ⪚ᮡ ᜅ⦝⊹᮹ ᜽əձ ⥥ಽᖙᜅᨱᕽ aᰆLPC(Linear Predictive coding)

ฯᯕ ᔍᬊ۵ࡹ ႊჶᮝಽ ᗭญෝ ॵḡ▙ಽ ᦶ⇶⦹ᩍ ᱡᬊప᮹ ᔹ⥭ᮥ อु݅Ł ⧁ভ ⩥ᰍ

᮹ ᔹ⥭ ᮥ ŝÑ }᮹ ᔹ⥭᮹ ᖁ⩶ đ⧊ ᮝಽ ᩩ⊂⧁ ᙹ ᯩ݅۵X(n) x(n-1) (linear coding)

ᙹ⦺ ༉ߙᨱ ʑⅩෝ ࢵ ႊ᜾ᮝಽ ⩥ᰍ᮹ ᔹ⥭᮹ ᩩ⊂s ᮡ ݅ᮭŝ zᯕ ӹ┡ԝ ᙹ ᯩs(n)

.݅

13)

ᯕäᮥ ᨱᕽ ݅᜽ ᰍ⧊ᖒ ⦹۵ äᮝಽ ᯲ła ᯕᮡ⪵ᦉ۵ ʑ᳕᮹ ᮭCsound (resynthesis)

⨆ᮥ ᨱᕽ ᔹ⥭ยᮥ ⦽ ݅ᮭ ᭥ᨱ ᖅ໦⦽ ࢱ aḡ᮹ ॅᮥ ᔍᬊ⦹ᩍCsound filter

݅᜽ ᰍ⧊ᖒ ⦽ äᯕ݅(heterodyne, Linear Predictive coding) 14).

ᯕłᮡ ᱢᮭ⩶ᯕ௝۵࠺ ᵝᱽಽᕽ ᔍᬕऽ᪡ ᮥ ᯕᬊ⦽ ݅᧲⦽, prerecorded , multichannel

Ŗe᮹ ⪽ᬊ əญŁ ᗭญ᮹ ᬱᰍഭ۵ ⥥ಽə௹ၮ ᨙᨕᯙ ෝ ᔍᬊ⦹ᩡᮝ໑ ᱽᜅ⃹, Csound ,

ෝ ๅᬑ ᵲ᜽⦹۵ ᮭᦦᯕ݅(gesture) .

12) Richard Boulanger, “The Csound”, MIT Press: Cmabridge, London 2000 pp522-523
13) Charles Dodge, Thomas A. Jerse, “Computer Music”, 2nd Ed., Schirmer, 1997,
pp.242-243

14) ᨱ۵ ݅᧲⦽ ⧊ᖒŝ ⥥ಽᖙᜅ ႊჶᯕ ᳕ᰍ⦹۵ߑ aᰆ vಆ⦽ ᦭Csound , analysis/resynthesis
Łญ्ᮡ ᯲ła ᯕᮡ⪵a ᔍᬊ⦽ əญŁadsyn(based on additive re-synthesis)

ᯕ໑ ₙŁ ᕽᱢᮡlpread/lpreson(based on linear predictive-coding) Jayant, N.S., and P.
ŝNoll. 1984. digital coding of Waveforms. Englewood Cliffs, N.J.: Prentice-Hall
əญRichard Boulanger, The Csound, MIT Press: Cmabridge, London 2000 pp522-523,

Ł Vercoe, B.1995. Csound: A Manual for the Audio Processing System and Supporting
a ᯩ݅Programs with Tutorials. Cambridge, Mass: MIT Press .
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Pei-Yu Shi / Taiwan
�(FEJDIU WPN 8JOE EFT )FSCTUFT� GPS 4BYPQIPOF
 1JBOP
 1FSDVTTJPO � UBQF

⧎᪶᳑᮹ ᬑ⫊ᱽ᮹ ᜽ಽᇡ░ ⇽ၽ⦹۵ߑ ݉ᨕ᪡ ᮹᜾ ᗮᨱ ᯩ۵ äॅಽ ၵЙŁ əäᮥ

᪏ĝ݅ ᮭ⨆ḩqŝ ญ्ᯕ ๅᬑ ᜽ᱢᮝಽ ĉᲙݕ ᯩŁ ᵲǎ᮹ ᱥ☖ᦦʑ ⊽ᮥ ᭥⧕ ᥑᯙ. .

ᯱᩑ᮹ ᮭᦦᮥ Łݕ ᝗ᨩ۵ߑ ⊽อ᮹ Łᮁ⦽ ✚ᖒŝ ḩqॅᯕ ᯲⣩ ᗮᨱ ⮱෕Ł ᯩ .݅

əญŁ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᯕ łᮡ ⦝ᦥי᮹ ✚ᙹʑჶॅ ᷪSaxphone, piano, percussion ,

⩥ᮥ ḡ޹݅⦽ ݅᧲⦽ ಽ ෝ ʡᮝಽ៉ॅࢱ ᮹tapping , material piano , John cage piano and

ᨱᕽ᪡ zᯕ ࡽ ۱ӭᮥ v⦹í ၼᦹᮝ໑ ᯕ్⦽ ᗭญॅᮡ ݅᧲⦽interlude prepared ,

ᮥ อॅᨕ ᗭญෝ ⣮ᖒ⦹í ⦹Ł ṈŁ ᱩᱽࡽ ᯙᖒᯙ q┥ᔍ ᦥ ⪚ᮡ ⦹ zᮡovertone , , !

ᗭญॅᮥ ☖⦹ᩍ łᨱ ᧂᖝ✙ෝ ᵡ݅ ᦦʑᗭญ᪡ ᱥᯱᮭᦦ ᗭญa Ǎᇥ⦹ʑ ⯹ॅ໑ ᱥᯱ. ,

ᮭᦦᯕ ʑ᳕᮹ ᗭญॅŝ ๅᬑ ᮁᔍ⦹ .݅

ʑ᳕᮹ ᦦʑॅŝ ᱥᯱᮭ⨆᮹ ᗭญa ๅᬑ ᮁᔍ⦽łᮝಽ۵ ℌԁ ᩑᰍࡽ ၶ┽⪮᮹ ᯲⣩

a ᯩ݅ ✚⯩ ࢹ ݅ ┡ᦦʑa ᵝࡽ ᦦʑಽ ᔍᬊ۵݅ࡽ Ŗ☖ᱱᯕ ᯩḡอViPer . Pei-Yu Shi

᮹ ᯲⣩ᨱᕽ۵ ݅᧲⦽ ᯙᖒᯕ ⡍⧉ࡹᨕᕽ ᩑᵝࡹ໑ v⦽ እ✙᪡ ᔍᬕऽॅᯕ ༉ࢱ ⊽ᯕ௝۵,

ᦦʑ ⦹ӹᨱᕽ ӹ᪵݅۵ äᮡ ๅᬑ ⯆ၙ೎ .݅

Josue Moreno / Spain
�,BIEFLTBO� GPS UBQF

ᯕ ᯲⣩᮹ ᱽ༊ ᮡ ⦡௡ऽᨕಽ ௝۵ ᯕ௡ᨕ᪡ ⑁෕ऽᨕ᮹ ᮹ ⧊ᖒKahdeksan Kaksi , deh

ᮝಽ ᨱᕽ ෝዡ }௝۵ ᮹ၙෝ aḥ݅10 2 8 .15) ₥ձ ᯲⣩ᮝಽ Ŗeŝ ᮭ⨆᮹ ᬡḢᯥᮥ ᵝ8

᫵ ᵝᱽಽ ⦹Ł ᯩ݅ ⩶᜾ᱢ ▭Ⓧܪᮡ ᮝಽ ᇩญ۵ Ŗe⥥ಽᖙᜅಽ ᱢᬊ. Adbec structure

⦹ᩡ݅ e݉⦽ ᜽②ᜅa ෝ᳑ݡ ☖⦹ᩍ ⩶᜾ᱢ ၽᱥᮥ ᯕ൉۵ ᯕ ▭Ⓧܪᮡ ᨱ. Kahdeksan

ᕽ ௽߅⦹í ᬡḢᯕ۵ Ŗeᔍᯕᨱᕽ ᯲⣩᮹ ፩ݡෝ ᯕ്݅ ᯕ ᯲⣩ᨱ۵ ᯲ła ᯱᝁᯕ ᱩ.

15) http://en.wiktionary.org/wiki/kahdeksan, 2008, 11. 30.
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ݡ ₥ձಽ łᮥ ᩑᵝ ⧁ ᙹ ᨧ݅Ł ݉ᨙ⧁ อⓝ Ŗeᖒᯕ ᵲ᫵᜽ ۵ࡹ ᯲⣩ ᯕ໑ ᔍᯙ❭2 ,

᪡ ┡ᦦʑᱢ Łᮭᯕ ᵝ᫵ ᮭ⨆ᱢ ᗭᰍಽ ᔍᬊࡹᨩᮝ໑ ᯕෝ ☖⦹ᩍ ษ❑ᜅ zᮡ ᧝ᙹ❭ᱢ

ᇥ᭥ʑෝ ᯱᦥԕಅ ᜽ࠥ⦹ᩡ .݅

᯲⣩ᮝಽ ݅᧲⦽ Ŗeᖒᮥ ᵲ᜽⦹໑ ࡽ ᗭญॅŝ ᯙᖒmulti-channel , prerecorded ,

॒ᯕ ᵲ᜽ࡽ ᱥᯱᮭᦦᮝಽᕽ əญŁ ࡽ ᔍᬕऽ᮹ ᭥gesture , real time max/msp recorded

⊹a ݅᧲⦹í ⢽⇽݅ࡽ Ŗeᯕ௝۵ }ֱᯕ ᵲ᜽ࡽ ᯲⣩ᯕ݅. .

ᯕ౑ Ŗeᖒᮥ ᵲ᜽⦹۵ ᮭᦦᮡ ᫵᷹ ၙǎᮥ ᵲᝍᮝಽ bŲၼ۵ ᱥᯱᮭᦦ᮹ ⦽ ႊ⨆ᮝಽ

aᰆ ⢽ᱢᯙݡ ᯲łaಽ۵ a ߑ۵ᯩ ə۵ ᮭᦦᨱᕽ ญ् ᖁᮉHenry Brant(1913-2008)

⪵ᖒŝ zᮡ ɝݡᱢᯙ ᫵ᗭa ᵲ᫵⦽ äᯕ ᦥܩ௝ aᰆ ᵲ᫵⦽ ᫵ᗭಽᕽ Ŗeᖒᮥ ḡᱢ⦹

ᩡᮝ໑ Ŗeᖒᯕ ᵲ᜽ࡽ ᯲⣩ॅᮥ ᯲ł⦹ᩡᮝ໑ ᮹ ᯲⣩ ੱ⦽ ᯕ్⦽ Ŗe, Josue Moreno

ᖒᮥ ᵲ᜽⦹ᩡ .݅

ᯥ᳦ᬑ Jongwoo Yim / Korea
�3VQUVSF� GPS TUSJOH RVBSUFU BOE FMFDUSP�BDPVTUJDT

ᩑᗮᱢᯙ ᮭᦦᨱ እᩑᗮᱢᯙ Ǎ᳑ෝ քᨩḡอ đǎᮡ ᩑᗮᖒᮥ w۵ ᮭ⨆ᮝಽ ၹᅖ⦹ᩍ

⇽⩥⦹í ݅ࡽ ᱥᯱᮭ⨆ᨱᕽ۵ ᯕ᪡۵ ၹݡಽ ݉ᱩࡽ ᱥᯱᮭ⨆ॅᯕ Ŗeᯕ࠺ŝ ᄡ᳑ࡽ ᮭ.

⨆ᮝಽ ᩑᗮ۵ࡹ Ǎ᳑ ᗮᨱ ⩥ᦦᔍᵲᵝ᪡ ⧉̹ ӹ┡ӽ .݅

ᦦʑᨱ ᇡ₊⦽ ษᯕⓍෝ ☖⦹ᩍ ᦦʑ᮹ ᬱ⩶᮹ ᗭญ᪡ ᬙฝᮥ ᱥᯱᮭ⨆ᮥ ☖⧕ ݡ⪶ ᰍ

ᔾᔑ⦹ᩡᮝ໑ ᯲⣩ᮝಽᕽ ᦦʑa aḡŁ ᯩ۵ ᗭญᨱ ⪶ᰆᮥ ☖⦽Max/Msp interactive ,

ᔩಽᬕ ᗭญෝ ᜽ࠥ⦹۵ ᦦʑ᮹ ⪶ᰆʑჶ ᮥ ᔍᬊ⦹໑(extended instrumental technique) ,

ᗭญ᮹ ݡ⪶ ᷪ Ñ⊽ ᗭญ۵ ޵ Ñ⊹í อॅ໑ ԏᮡ ᗭญ۵ ޵ ԏí əญŁ ॒᮹, sul tasto

ᔍᬕऽ۵ ᬒ޵ Ñ⋁í əญŁ Ⓧí ⧉ᮝಽᕽ ᮭᦦ᮹ ᗭญa ݅᧲⦹í ⠝ℱḥ .݅

ᮥ ᯕᬊ⦽ ᱥᯱᮭᦦᮡ ມญ ֥ ᪡String quartet 1955 Lejaren Hiller(1924-92) Leonard

ᯕ ᨱᕽ⦺ݡ อु ᨱᕽ ᜽᯲⦹ᩍIsaacson Illinois Illiac String quarter , Karl Stockhausen

॒ᯕ ᱥᯱᦦʑಽ อु ⩥ᦦ ᵲᵝෝ อॅᨩŁ ↽Ⅹಽ ᯕ్⦽ ⪶ᰆࡽ ᦦʑ ʑჶᮥ4 , (extended

ᔍᬊ⦽ ᯲ła۵ ಽ ᦦʑ᮹ ᩍ్ʑჶᮥ ᜅ⦝instrumental techniques) Bruno Bartelozzi
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⍅ෝ ☖⦹ᩍ ᷾⡎⦹۵ ᮭᦦᮥ ᯲ł⦹ᩡ݅ ੱ݅ෙ ᯲łaಽ۵ ᮝಽ ə᮹. George Crumb

ᮡ ᦦʑ᮹ ʑჶŝ ✚ᙹʑჶᮥ ษᯕⓍෝ ☖⦹ᩍ ⪶ᰆ⦹ᩍ ᯲ł⦹ᩡ݅Black angel .

᯲ła ᯥ᳦ᬑ۵ ᯕ్⦽ ʑჶᨱ݅a Ŗeᯕ࠺ᯕ௝۵ ʑჶᮥ ᔍᬊ⦹ᩡ۵ߑ(spatialisation) ,

ᷪ ᦦʑ᮹ ʑჶ᮹ ⪶ᰆᨱ݅ Ŗe᮹ ⪶ᰆᯕ௝۵ ᔩಽᬕ ᫵ᗭෝ ℉a⧉ᮝಽᕽ Henry Brant

᮹ Ŗeᖒ᮹ ᵲ᫵ᖒᮥ v᳑⦹۵ ᔩಽᬕ ႊ⨆ᮥ ᱽ᜽⦹ᩡ .݅

ᖬṙԁ

ᖬṙԁᨱ۵ ๅᬑ ݅᧲⦽ ๅℕॅᯕ ᔍᬊࡹᨩ۵ߑ əᵲᨱ ✚⯩ ᝅ⨹ᱢᯙ ᩑɚᮭᦦᮥ ᵝಽ

᯲ł⦹۵ ᮹ łDavid Bithell "The President Has His Photograph Taken" for

۵ aᰆ ✚ᯕ⦽ ๅℕෝ ᔍᬊ⦹۵ ɚᮝಽᕽ ᔍḥʑ☖ᮥ ᔢḶ⦹۵ áᮡaudiovisual media ,

ⓑၶᜅ᪡ ᯱᝁ᮹ ༉᜖ᮥ ⁮ᮡ ᩢᔢॅ əญŁ ℁⦺ᱢᯙ ḩྙॅᯕ aा ĉᯩ۵ݕ ᯲⣩ᯕᨩ,

݅ ✚⯩ ᖬṙԁᮡ ℁⦺ᱢ ၙ⦺ᱢᯙ ḩྙॅᮥ ḡ۵޹ łॅᯕ ฯᯕ ᯩᨩ۵ߑ ᔑᜅⓍญ✙ᨕᯙ.

ᔝ᧝ษ ෝ ᵝᱽಽ ⦽ łŝ(Samyama) Alberto Frizzo, "Samyama" for tape Joao Pedro

᮹ ᯕ௝۵ ⯩ቭญᨕa ᯙe᮹ ᬱᴥᨱ ⦽ݡ ḩྙ ॒᮹ ԕᬊॅᯕ ॅᨕ ᯩ۵Oliveira Timshel

᪡ zᯕ Łᨕ᪡ ᇩƱᱢᯙ ḩ"Timshel" for flute, clarinet, violin, cello, piano & tape

ྙॅᯕ ᲙᲭ޹ .݅

ə ᫙ᨱ۵ ʡၝȽ᮹ ᪡ ᮹"Deux Regards" for cello & tape Yu-Chung Tseng "Birds,

ᯕ᜚ᩑ᮹ ᮹Winds, Rains..." for tape, "Miserere" for tape, Jorge Sad , "L'aube jete

əญŁ ྙᖒᵡ᮹ ᯕ ᩑson or" for piano & tape, "In the great green room..." for tape

ᵝࡹᨩ .݅

Alberto Frizzo / Italy
�4BNZBNB� GPS UBQF

ᱽ༊ᮡ ᔑᜅⓍญ✙ᨕಽ ᱶ᮹⦹ʑ⧉̹⦹ʑ☖⧊⦹ʑ ᔝ᧝ษⅾℕᱢ ᱽᨕ ෝ ஜ⦽݅“ - - = ( )” .
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ᨱ ᯩ۵ ▭ⓍܪCsound additive subtractive synthesis, ring modulation 16)ᮥ ᔍᬊ⦹ᩡ

.݅

ᯕ ᮹ၙ۵ ĥ☖ᯙ ᪡ ᮹ ᮭ⨆ᱽᨕ᪡linear additive subtractive additive , ring

ᮥ ☖⦽ ᮭ⩶ᄡ᳑᮹ ࢱ aḡ ʑჶᮥ ᔍᬊ⦹ᩡ݅۵ äᮝಽ ᮭ᮹ ᱶ᮹⦹ʑ᪡ ⧉modulation

̹⦹ʑ ☖⧊⦹ʑ᮹ ⅾℕᱢᯙ ᮹ၙෝ ݅᧲⦽ ⧊ᖒ ʑჶ ᮥ ☖⦹ᩍ ᅕᩍᵝŁ ᯩ݅(synthesis) .

}}᮹ ᙽᙹᗭญ᪡ ⎵ऽ ၰ ญ्➉▕ ॒᮹ ⪝⧊ᮝಽ ᯕ൉ᨕḥ ᮭ⨆ᱢ ᪅ቭᱽॅᮡ ʑ᳕

ᮭᦦᱢ ᫵ᗭಽ ᇥඹ۵ࡹ ᮭᔪŝ ⦹༉ܩ᪡ ญ् ॒᮹ Ǎᄥᮥ ⯊✙ಅ ✙ญŁᯱ ᮹ࠥ⦹ᩍᕽ,

݅᧲⦽ ᗭญॅ᮹ ᱽᜅ⃹ ॅᯕ ᔍᬊࡹᨕᲭŁ ĥ☖ᯙ(gesture) , non-linear granular synthesis

᮹ ʑჶᮥ ☖⦹ᩍ ᮭᔪ᮹ ᄡ⩶ᮥ aᲙ᪵݅ ᮭᩎ ੱ⦽ ᨱᕽ ʭḡ ๅᬑ ⡎մ. hi-freq low-freq

ᮡ ᮭᩎᮥ ᔍᬊ⦹ᩡ .݅

ᯕ౨í ෝ ᔍᬊ⦽ ᯲⣩ᨱ۵ ṙࢹ ԁ ၽ⢽⦽ ᯕᮡ⪵᮹ ᱢᮭ⩶ᯕ௝۵࠺ łᯕ ᯩᨩCsound

ᮝ໑ ᯕᮡ⪵۵ ŝ ෝ ᔍᬊ⦹ᩍ ᮭ᮹ ᇥᕾLPC(liniear predictive coding) heterodyne filter

ŝ ᰍ⧊ᖒ ʑჶᮥ ᔍᬊ⦹ᩡḡอ ᮹ ᯲⣩ᮡ ĥ☖(analysis & resynthesis) , Frizzo non-linear

ᮝಽ ᮭ⩶᮹ ᄡ᳑ෝ ☖⦽ ᔩಽᬕ ᮭ᮹⧊ᖒᮥ ᵝಽ ᔍᬊ⦹ᩡ .݅

ᯕ౨ॐ ࢱ ᯲⣩ᨱᕽ ෝ ☖⦽ ᮭ᮹ ⧊ᖒʑჶᯕ ݅᧲⦹í ⢽⇽ࡹᨩŁ ə ₉ᯕᱱᮥCsound

ၽč⧁ ᙹ ᯩ۵ äᮡ ⯆ၙಽᬕ ᯲ᨦᯕᨩ .݅

David Bithell / U.S.A.
�5IF 1SFTJEFOU )BT )JT 1IPUPHSBQI 5BLFO� GPS BVEJPWJTVBM NFEJB

֥ ⑁෕✙ ၵᯝ ᮹ ᪅⟹௝1928 (Kurt Weil, 1900-1950) “Der Zar Lasst sich Photo-

ḽ෕۵ ᯱᝁ᮹ ᔍḥᮥ ⁮í ⧩݅ಽ ᇡgraphieren (The Tsar Has His Photograph Taken, )

16) ᨱ۵ Ⓧí ŝ ᮝಽ ӹ٥í ໑classicࡹ synthesis technique frequency-domain time-domain ,
ᮡ ݅᜽ ᪡ ಽ ӹ݅ڽ əᵲᨱᕽfrequency-domain linear process non-linear process . Alberto

᮹ ᯲⣩ᮡ ᵲᨱ ⦹ӹᯙ ᪡ ᮹ ႊჶFrizzo linear process additive synthesis subtractive synthesis
ᮥ ᔍᬊ⦹ᩡᮝ໑ ۵ ᗭญa ʑ᳕᮹ ᗭญᨱᕽ ᔍᬊࡹᨕḡ۵ äᯕḡอ ษḡสᨱ ᥑᯙlinear process

ᮡ ᵲᨱ ⦹ӹಽ ᗭญ᮹ ᄡ᳑⩥ᔢᯕ ᯝᨕӽ݅ring modulation none-linear process (Boulanger,
p237)
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░ ə ᱽ༊ᮥ aᲙ᪅Ł ᩢqᮥ ᨜ᨩ 1݅7) ᬱ᯲ᮡ ӹ᮹ ᱽ༊ŝ۵ ᳑ɩ ݅෕í ⦽ Ǒᵝa Ŗ⡍ᱶ.

⊹ ᔢ⫊ᮥ ᯫŁ ᯱᝁ᮹ ᔍḥᮥ ⁮۵ äᮝಽ ᯱʑᨱ ༑۵⦹ࢱ äᮥ ᳑ɩ ޵ እᵲᯩí ്݅ .݅

᯲ła᮹ ⧪᭥a ᵲ᜽ࡽ ɚᬊ ᯲⣩ᮝಽ ᮂℕᱢᯙ ᱽᜅ⃹5.1 channel, (theatrical) , (body

᪡ ᮭ⨆ᱢ ᱽᜅ⃹ a ᵲᝍᱢᯙ ł᮹ ႊ⨆ᯕ໑ ⧪᭥a۵ ĥᗮᱢᮝಽgesture) (sound gesture) ,

օ༉ӽ ၶᜅᨱ ᯱᝁ᮹ ᨝Ǖᮥ քᨩ݅a ዝᨩ݅a⦹۵ ༉᜖ᮥ ၹᅖ⦹۵ߑ ᯕäᮡ ⑁෕✙ ၵ

ᯝ᮹ ᪅⟹௝ᨱ ӹ᪅۵ ⋕ີ௝ ᔢᯱᨱ ᯱᝁ᮹ ᔍḥᮥ ⁮۵ ⧪᭥ෝ ၹᅖ⦹۵ äᯕ݅ ⋕ີ௝.

ၶᜅ zᮡ Ŕᨱ ᯩ۵ ᬡḢᯥŝ ⪵໕ᨱ ӹ᪅۵ ᯱᦥa ⃹ᮭᨱ۵ ᯝ⊹⦹í ᳕ᰍ⦹ḡอ ⬥ᨱ,

ᜅⓍฑᨱᕽ ᬡḢᯕ۵ ᯱᦥ᪡ ᝅᱽಽ ᬡḢᯕ۵ ᯱᦥ᮹ ᯕ࠺⪾ ݅෕í ӹ┡ӹŁ ᯱᦥ᮹ ᯕ

┩ ⧪᭥ᯱ᮹ ༉᜖ᯕ ॵḡ▙ಽอ ԉí ໑ࡹ ᯱᦥ᪡ ॵḡ▙⪵ࡹᨕᯩ۵ ᯱᝁ᮹ ༉᜖ᯕ ᪥ᱥ, ,

⯩ ᇥญ ᯕ┩݅ࡽ ᯕ్⦽ ༉᜖ᮡ ᪶ ⪚ᮡ ಚᯕ௝☖ݡ ᇩญ۵ ǭಆ᮹ ⧖ᝍᯱa ᯱᝁ᮹ ᮹č.

ŝ ŝ࠺⧪ ݅෕í ᯱᝁ᮹ ᔍญᔍ᫶ᮥ ₥ᬭa۵ ä zᮡ ⧪᭥ᇩᯝ⊹᮹ ᔍᔢᮥ š~ᨱí ᱥ

۵⦹ݍ ä⃹ౝ ۱͕Ჭᮝ໑ ǭಆᨱ ⦽ݡ እ❱᮹ ີ᜽ḡa ᅕᩡ݅, .

✚⯩ ə᮹ ᯕ్⦽ ᜽ࠥ۵ ᮹ ⦽ႊ⨆ᯕᩡ޹ ᨱᕽ ⇵Ǎ⦹۵ ᯱᦥ᪡ ॵḡ▙fluxus video art

ࡽ ᯱᦥ᮹ Ǎᇥᯕ ⯹ॅᨕᲙᕽ ⬥ᨱ۵ ॵḡ▙ࡽ ᯱᦥa ḥᱶ⦽ ᯱᦥಽ ԉí Łࡹ ,ᨕࡹᮭך

ḥ ᯱᦥ۵ ᔍ௝ḡí ۵ࡹ ྙ໦ እ❱ᱢᯙ ༉᜖ŝ ๅᬑ ᮁᔍ⦹݅ ႒ԉᵡ᮹. Tv Cello(1964)

᪡ zᮡ ᯙᔢᯕ ๅᬑ v⦹í ۱͕Ჭ .݅

ʡၝȽ Min Kyu Kim / Korea
�%FVY 3FHBSET� GPS DFMMP � UBQF

ᣪ Ⴖ⯲ ❶► ᰖᜮ ᯕ⯖ᳶ ᄊ⭒ᆖ ኒṖⰪḖ ᔲ㕚ᕒ᝾ ὂ᥺ ᄝⰎ ᣪ Ⴖ(Deux Regards) .
ᳶ ⴎⱆ㧲ᅺ ᣪ Ⴖᳶ√㗊 ❶Ⱛᢲ⹚ ⧤⯞ዦ 㧲ᜮ ╛╛ ⰎᄝⰎ ㅖᳶ⫚ 㗦Ⱘ⯖ᳶ 㣶㪞ᣂ.

17) ᪅⟹௝ ᇡ❭ಽ ⑁෕✙ ၵᯝ᮹ ᯲⣩ aᔍ۵Der Zar lasst sich photographieren (1927), ,
᮹ ࠦᯝᨕ ᅙᯕ݅ݡ ԕᬊᮡ ❭ญ᮹ ⦽ ᔍḥšᨱᕽ ֥ᨱ ᯝᨕӽ ᔍÕᮥ ᵲᝍGeorg Kaiser . 1914

ᮝಽ ᱥ}ߑ۵ࡹ ్᜽ᦥ᮹ ⫊ᱽෝ ᦵᔕ⦹ಅŁ ᜅ⛽ॵ᪅ᨱ ᭥ᰆ⦽ ⩢໦aॅᯕ ॅᨕ᪅۵ߑ, Tsar( ) ,
⩢໦aॅᮡ ʑ᳕᮹ Ḣᬱॅᮥ aࢱŁ Ḣᬱ⃹ౝ ᭥ᰆ⦽ अ ్᜽ᦥ ⫊ᱽa ᔍḥᮥ ⁮ᮥভ ᔍḥʑᨱ

ⅾᮥ ᚉĉ״Ł ᦵᔕ⦹ಅŁ ⦹ᩡ݅ ə్ӹ ᩍ్ aḡ ᔍÕॅᨱ ᮹⧕ᕽ ᔍḥᮥ ⁮ḡ ༜⦹Ł Ğₑ.
ᯕ ॅᨕ᪅ᯱ ࠥ฾e݅ əญŁ ᔍḥʑᨱᕽ ⅾᯕ ᱽÑࡹŁ ۵ ᔍḥᮥ ⁮í݅ࡽ. Tsar . (New Grove
Dictionary of Opera)
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ᄊ⭒⯚ Ⱚ⪊Ⰾᔲ ᡞ❶᥾⯞ ₲⪛㧲ᜮ ᡞሆⰎἊ ᪪㧶 Ⱛᅻႚႚ ₮ᰖ↎ᜮ ◒╛⯞ 㣶㪞㧲

ᜮ ᡞሆ 㪞❶រḖ ╎Ἆ▶ ᄊ⭒ᆖ ኒṖⰪ⩪ ⋞㉊⹞ Ⱚ❺Ⰾᔲ ◒╛⯞ ↎Ἂ ⭊Ṇ Ⱚ❺Ⰾ.
㧶 ╆ᰦⰎ ⧞ᝦ ᣲ ◥ 㫓⯚ ኒ Ⰾ╛⯲ ╆ᰦⰎ ᢺ ⚲ Ⱒ⹚ ⧤⯞ዦ 㧲ᜮ ᄝ⯞ 㣶㪞㧲Ჾ

㨢᝾18).

۵ ᇩᨕಽᕽ }᮹ ᜽ᖁᯕ௝۵ ஜᯕ݅ ⃹ᮭ ᯕł᮹ ᱽ༊ᮥ ᱲ⦹ᩡᮥ ভDeux Regards 2 .

ີ᜽ᦺ᮹ ෝ ᩑᔢ ᜽⎑۵ߑ ᷪ ᩩᙹෝ ၵ௝ᅕ۵ }᮹Vingt regards sur l'enfant-Jésus 20

᜽bᯕ௝۵ ᱽ༊ᯕ݅ ᯲łaa ၵ௝ᅕ۵ ᜽bᮥ ݅ෙ ~ℕᨱí ᵝᨕᕽ ℝಽa ၵ௝ᅕ۵ ᜽.

bŝ ᱥᯱᮭ⨆ᯕ ၵ௝ᅕ۵ ᜽bᮥ ᅙ݅۵ äᮡ ᔍྜྷ᮹ ~ℕ⪵ෝ ☖⦽ ᖙᔢᮥ ၵ௝ᅕ۵ ႊ

ჶᯕ ᦥܱʭ ᯕłᮡ ℝಽ᮹ ✚ᙹʑჶŝ ݅᧲⦽ ᦦʑ ʑჶᮥ ᔍᬊ⦹ᩡŁ ⪶ᰆࡽ ᦦʑʑჶᮥ,

ᔍᬊ⦹ʑ ᅕ݅۵ ᔩಽᬕ ᗭญ᪡᮹ ᳑⪵ෝ ᮹{ࢱ ᜽ᖁ ᯕ൉ಅŁ ⦽ಆי łᯕ݅( ) .

ᦦʑ᪡ ▭᯦ᮥ ᭥⦽ łᮡ ᯕჩ ᨱᕽ ฯᯕ ॒ᰆ⦹۵ߑ ᔪᗭ⡑ᮥ ᭥⦽2008 SICMF , Ed

᮹ ʡၙᱶ᮹ Ñྙŝ᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ ᝍᮭ ॒ᯕ ᯩᨩ۵ߑ ᯕ łᮡ ʡMartin “Flurry”, “ ”

ၙᱶ᮹ ÑྙŁ᪡ ᱥᯱᮭ⨆ᮥ ᭥⦽ łŝ zᯕ ᦦʑ᮹ ᨕਁ⦽ ⦽ĥෝ չí⦹ಅ۵ ⪶ᰆࡽ ᦦ

ʑʑჶࠥ ᦥܩŁ ᔪᗭ⡑ᮥ ᭥⦽ ᮹ ⃹ౝ ᱥᯱᮭ⨆ᮥ ᮭᦦᯁ ႒ə௝ᬕ, Ed Martin “Flurry"

ऽಽ ᔍᬊ⦹ಅ۵ ᜽ࠥࠥ ᦥܩᩡᮝ໑ ࢱ }᮹ ࠦพࡽ ᜽ᖁ ᷪ ࢱ }᮹ ࠦพࡽ əญŁ ~ℕ, , ,

ࡽ⪵ ᔍᬕऽෝ ☖⦹ᩍ ᖒᮥ॒࠺ ⫮ा⦹ಅ۵ ᜽ࠥa ᯩᨩ݅ ᷪ ᱥᯱᮭ⨆ᯕ ᨕਁ⦽ ᦦʑᨱ.

᳦ᗮ۵ࡹ ༉᜖ᅕ݅۵ ⦽॒࠺ ᯦ᰆᮥ ⢽⩥⦹ᩡ݅۵ äᯕ .݅

Yu-Chung Tseng / Taiwan
�#JSET
 8JOET
 3BJOT���� GPS UBQF

᯲łaa ᯕł᮹ ᵝᰍഭෝ ᵲǎ᮹ ᝍჭᨱᕽ aᲙ᪵݅Ł ั⦹Ł ᯩᮝӹ ᯕłᨱᕽ۵ ᱥ⩡,

ᝍჭ᮹ ᗭญa ॅญḡ ᦫŁ ᪅⯩ಅ ə౑ࣆ ᱥᯱᮭᮝಽ ᄡ⪹ࡹᨕ ᯩ݅ ᯕ్⦽ ᄡ⪹ࡽ ᮭᮡ.

š~ॅᨱí ⦹ӹ᮹ ᱽᜅ⃹ ಽ ᄡ⩶ࡹᨕᕽ ॅญí Łࡹ łᯕ ḥ⪵ࡹŁ ၽᱥࡹᨕqᨱ(gesture)

঑௝ ฯᮡ ᗭญ᮹ ᱽᜅ⃹ॅᮡ ᕽಽ ᨞⯩í Łࡹ ⦹ӹ᮹ ᱶᩑ⦹Ł ᮁᔍ⦽ ᱽᜅ⃹ॅಽ ⧉̹,

ᗭญ ԙ݅ đŝᱢᮝಽ ᨕਁ⦽ ᱥ⪹ࡽ ᗭญ᮹ ௝ษ᪡י❬ ᔩॅŝ ၵ௭ŝ ኸᗭญॅᯕ ᕽಽ. ,

18) Program note, Seoul International Computer Music festival 2008, pp.16
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Ʊ₉⦹໑ ۵⦹⪵ݡ ⯆ၙಽᬕ ℎbᱢ ᯕၙḡ Ŗeᯕ อॅᨕ ḡ۵ äᯕ .݅

Ǎᖒŝ ɚᗭ ༞┡ᵝᦥᵝ ᯲ᮡ äॅ᮹ ᩑᗮa ᯕ ᯲⣩᮹ ⯆ၙෝ ᮁၽ⦹۵ ᗭญෝ อॅ( )

ᨕe݅ ᝍჭ᮹ ԕᰍࡽ ⯹ŝ ᦥ෥݅ᬡ əญŁ aᔢᮭᦦ᯲⣩ᯕ ༉ࢱ ऽ్ӹí Łࡹ ᯲⣩᮹. ( ) ,

ᮭ᮹ ௝ษᱢᯙי❬ ᯕၙḡॅᮥ ⩶ᖒ⦹í ࡽ äᯕ .݅

ມ❑₥ձಽ อॅᨕ Ჭᮝ໑ ෝ ᔍᬊ⦹ᩍ ᮭᮥ ᦭�ᯕ ᙹᵡʭḡ(5.1) granular synthesizer

᯲í Ἕ} ⧊ᖒ⦽ ۱ӭᯕ ॅᨩ݅ ᝍჭ᮹ ᗭญa ᱥ⩡ ӹḡ ᦫŁ ݅᧲⦽ ᗭญॅᯕ ॅಙḡอ.

ᯕäॅᯕ ᪅Ḣ ⦽ }᮹ ᝍჭᗭญᨱᕽ อॅᨕᲭ݅۵ äᮡ ᯲ła᮹ ᮭ⩶ ᄡ⩶ ಆᯕ܆ ๅᬑ

୑ᨕӹ݅۵ äᮥ ᅕᩍᵝŁ ᯩ .݅

ᯕ᜚ᩑ Seungyon-Seny Lee / Korea
�.JTFSFSF� GPS UBQF

Gregorio Allegri19)᮹ ᖒaෝ ᵝᱽಽ ᯲łࡹᨩᮝ໑ ᯲ła۵ ʑMiserere Mei, Deus .

᳕ ᖒᦦłᮥ ᰍ᳑໦⦹ᩍ ݡ⩤ ᱥᯱᮭᦦᮥ ℎᯱᨱ ᛞí ᱥݍ⧕ ᅕŁ ᝗ᮡ ᯲ła᮹ ᮹ࠥᱢ

᯲⣩ᯕ໑ ᯲ła᮹ }ᯙ᮹ ᅙḩᮥ Ł႒⦹Łᯱ ⦹۵ ᗭญෝ ᱥݍ⦽݅, .

ᮭᦦᨱ۵ ฯᮡ ⎽௝ḡa ᔍᬊࡹᨩᮝ໑ ᮹ łᮥ ᄡ⩶⦹ᩍ ᔩಽᬕ ᗭญෝ อॅʑᅕAllegri

݅۵ ʑ᳕᮹ ᖒa ෝ ⎽௝ḡಽ ᔍᬊ⦹໕ᕽ ᬱ⩶ᮥ əݡಽ ᔕญಅ۵ ಆᮥי ฯᯕ ⦹ᩡ(chant)

݅ ᳦Ʊᱢᯙ ᝁֱᮥ ᱥᯱᮭ⨆ŝ ᖙʑ ᖒaෝ ၵ┶ᮝಽ ⢽⩥⦹ᩡ݅. 17 .

ł᮹ ᵲeᨱ۵ ࡽ ᔍᬕऽॅᯕ ⢽⩥ࡹ໕ᕽ ⎽௝ᵝࡽ ᖒałŝ ཹ⦽granular synthesized

ෝ᳑ݡ ᯕ൉Ł ᯩᮝ໑ ᯕ్⦽ ᗭญॅᮡ ࡽᯕᷩי ᔍᬕऽॅŝ ⧉̹ ł᮹ ▮ᜅℱಽᕽ ᔍᬊࡹ,

ᨕḡŁ ᯩ .݅

᳦Ʊᱢᯙ ᰍഭෝ aḡŁ ᯲ł⦽ łᯕ ᯕჩ ᨱᕽ ฯᯕ ᅕᯕ۵ߑ ℌ ჩṙಽ2008 SICMF

۵ ᱶᵝ⯍᮹ ಽ ᇩƱᱢᯙ ᮭ⩶ᮥ ݅bᱢᮝಽ ᄡ⩶᜽⍽ ᯲ł⦽ äᯙ ၹ໕ ᯕ᜚ᩑ᮹In Biel

ʑ᳕᮹ ᖒaෝ ⎽௝ḡ⦹ᩍ ᬱ⩶ᮥ əݡಽ ᔍᬊ⦹۵ ႊჶᮥ ᔍᬊ⦹ᩍᕽ ᖒa᮹‘Miserere’

19) ᯕ┩ญᦥ᮹ ᯲ła ֥ Ʊ⫊ℎ ⧊₞݉ᨱ ॅᨕuŁ ݅ᙹ᮹ ၙᔍł ༉ߑ✙॒᮹ ʑᦦłᮥ ᯲. 1629 , ,
ł⧩݅ ə᮹ Ù᯲ ۵ ⧕ษ݅ ᖒᵝe ᦩ࠺ ᜽ᜅ❑ӹᖒݚᨱᕽ ᇡ ᦥ⋕. Miserere Mei, Deus 5૴ ૵

⠁௝ ⧊₞݉ᯕ ᇡ෕۵ ᖒaಽ ᮁ໦⦹݅ )ᔑ႒ŝᔍᱥࢱ )
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ᩍ్ aḡ ᬱ⩶᮹ ༉᜖ᮥ əݡಽ ॅᮥ ᙹ ᯩ݅۵ äᯕ .݅

Jorge Sad / Argentina
�-�BVCF KFUF TPO PS� GPS QJBOP � UBQF

ᯕ ᯲⣩ᮡ ෝ Ğ᫙⦹۵ ษᮭᮝಽ ᥕ ᯲⣩ᮝಽ ֥ᨱ ᦥ෕⩉❑ӹMario Davidovsky 2005

⦝ᦥܩᜅ✙ ෝ ᭥⦹ᩍ ᯲łࡹᨩ݅Nora Garcia .

۵ ᦥ෕⩉❑ӹ ┽ᔾᮝಽ ֥ ၙǎᮝಽ ᯕၝᮥ ᪡ᕽ ⎽್እᦥ Marioݡ Davidovsky 1960

⦺ᨱᕽ ᱥᯱᮭᦦᮥ a෕⊽ ᯲łaᯕ݅ aᰆ ᮁ໦⦽łᮡ ᯕ௝Ł ᇩญ۵ ᯲⣩. Synchronisms

᜽ญᷩಽ ᪡ ᦦʑෝ ᩑᵝ⦹۵ ᯲⣩ॅᯕ݅live performance acoustic 20).

ᨕਁ⦽ ᯲łaӹ ᩩᚁaෝ Ğ᫙⦹۵ łᮡ ႒ԉᵡ᮹ ෝ እ೐⦹Hommage a John Cage

ᩍ ᮹ ᮹ zᮡ, Xenakis Hommage a Ravel(1987), Joan Tower Hommage a Messiaen

ᯱᝁ᮹ ᳕Ğ⦹۵ ᯲ła᪡ ᩩᚁaᨱ ⦽ݡ Ğ᫙ಽᕽ ฯᮡ ᯲⣩ॅᯕ ᯩ .݅

᮹ ᯲⣩ ੱ⦽ ⦝ᦥי᪡ ▭᯦ᮥ ᭥⦽ ᯲⣩ᮝಽ ᮹ ᯲⣩ᯙJorge Sad Davidovsky

ŝ zᮡ ⠙ᖒᮥ aḡŁ ᯩᮝ໑ ⦝ᦥי᮹ ݅᧲⦽ ᗭญॅ ᷪ ⩥ᮥ Synchronisms޹⦹ , pluck

ḡ ᦥܩ໕ ⦝ᦥי᮹ ݅᧲⦽ ᗭญॅᮥ ᝅ⨹⦹ᩡ .݅

ੱ⦽ ▮ᜅℱ۵ ࡽ ᔍᬕऽෝ ᔍᬊ⦹ᩡᮝ໑ ᝅ᜽e ᩑᵝa ᦥܩ௝ ࡽᮭך ▭ᯕ⥥granular ,

᪡᮹ ᩑᵝᩡ .݅

ྙᖒᵡ Seong-Joon Moon / Korea
�*O UIF HSFBU HSFFO SPPN���� GPS UBQF

᯲ła۵ ᯕłᯕ ᮁ֥᮹ Ŗeᨱ ᯩ۵ ᦥ۲⧉ ༞⪹ ᯖᙺ⦽ ԥᔩ᪡ ⧉̹ ᨖᦶ Ŗ⡍ ᔢ⃹, , , ,

a ᵲℊࡹᨕ ᯩŁ ษ⊹ अ᨞⩡ ᯩ۵ ʑᨖ᮹ ḡྙŝ z݅Ł ⥥ಽəఉ ᨱᕽ✙י Ł႒⦹Ł ᯩ,

20) Eric chasalow, “Mario Davidowsky: An Introduction”, AGNI magazine, Boston
University Press 2008 p.50
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⪵࠺ ᮹ əฝ'Goodnight Moon'-Clement Hurd' . Magaret Wise Brown21) ɡ᮹ ▮ᜅ

✙ෝ ₉ᬊ⦹ᩡ݅Ł ၾ⯩Ł ᯩᮝ໑ ֥ᨱ ᯲łࡽ ᯲⣩ᮥ }᯲⦹ᩡ݅Ł ၾ⩵݅, 2006 .

᮹ ᯲⣩ᖙĥ۵ ᯕᗾᬑ⪵ӹ ᝁ⪵zᮡ ෝ⪵࠺ ᥕ ᯲aa ᦥܩ௝ ᨕฑᯕॅᯕ ྕᨨMargaret ,

ᮥ ॄʑ ᬱ⦹۵ḡ ᨕਅ Łၝᮥ ⦹Ł ᯩ۵ḡᨱ ᩍ⦹ݡ ᅕ݅ šᝍᮥ aḥ ᯲aᩡ݅ ྕᖒᵡ, .

᮹ ᯕ௝۵ ᯲⣩ ੱ⦽ ᯲a۵ ᮁ֥᮹ Ŗeᨱᕽ ۱ӝ۵ ᩍ్ aḡIn the great green room

Łၝŝ ʑᨖॅᨱ ᕽ⧔ݡ ᯕ łᮥ ☖⦹ᩍ š~ᨱí ᱥݍ⦹ಅ۵ äᯕ .݅

ั⦹ʑ ᨱ ᯩ۵ ݉ᨕෝ ݉᭥ʭḡ Ἕ} ݅᧲⦽ Ŗeᖒ ၡญᖙ⍉ ʭ(speech) granular , (ms)

ḡ Ἕ}ᕽ ᮭᱩॅᮥ ݅᧲⦽ ŝ ᗭญಽ ᮥ ☖⧕ ӹ᪅໑dynamic multi-channel ,

ᮥ ᯹ ⪽ᬊ⦹ᩍ ݅᧲⦽ Ŗeᖒᮥ ᵝᨩ݅ ᯲ᮡ ʑᨖ᮹ ❭⠙⃹ౝ ݉ᨕॅᮡ ❭multi-channel .

⠙ᯕ ᨕᕽࡹ ݅᧲⦽ Ŗeᨱᕽ ݅᧲⦽ ᯕၙḡॅᮥ ᩑᔢ᜽┉ .݅

Joao Pedro Oliveira / Portugal
�5JNTIFM� GPS GMVUF
 DMBSJOFU
 WJPMJO
 DFMMP
 QJBOP � UBQF

ᯕ ᯲⣩ᮡ ᮹ ᗭᖅ ᮥ ᯞ۵ ᦩ࠺ ᯲łࡹᨩ݅ ⯩ቭญᨕᯙSteinbeck East of Eden .

Timshel 22)ᯕ ᗭᖅ᮹ ʑᅙᱢ ᭥⊹ෝ ₉ḡ⦹Ł ᯩᮝ໑ ᯙeᨱí ᇡᩍࡽ ᖁ┾᮹ ᩎపᨱ š

ĥࡹᨕ ᯩ݅ ᬑญ۵ ᯲łᮥ ⦹۵ ᦩ࠺ ฯᮡ ᖁ┾᮹ ྙᱽᨱ Ḣ໕⦹í Łࡹ ↽᳦ ᯲⣩ᮡ ᬑ.

ญa ᖁ┾⦽ ᪖ᖹॅ᮹ đŝᯕ݅ ᮡ ԕa ၵෙ ᖁ┾ᮥ ⧩ᮥ ভ᮹ ᷱÑᬡŝ ə෨ࡽ. Timshel

21) ᯲aಽ⪵࠺ ⢽᯲ᯙݡ əญŁMargaret Wise Brown(1910-1952) Goodnihgt Moon Runaway
a ᯩᮝ໑ ᔞ⪵۵ ༉ࢱ a əಙ݅ ə ᜽ᨱݚ ᮡॅ₦⪵࠺ ᇡᇥݡ ᝁ⪵᪡ ᬑBunny Clement Hurd .

⪵zᮡ ᯕ᧝ʑॅᯕ ᮁ⧪ᯕᩡᮝӹ ᮡ ᦥᯕॅ᮹ šᱱᨱᕽ ᨕฑᯕॅᯕ ྕᨨᮥ ॄʑ ᬱ⦹۵, Margaret
ḡ ᨕਅ Łၝᮥ ⦹Ł ᯩ۵ḡᨱ ᩍ⦹ݡ ᅕ݅ Ḳᵲᱢᮝಽ ᯕ᧝ʑෝ ᱥ}⧩݅ ྙḥᩢᨕ࠺⪵. ( Best
᫙ǎࠥᕽ)

22) ᮡ ᖒĞᨱ ӹ᪅۵ ⯩ቭญᨕಽ ᨱ ӹ᪡ᯩ۵ ᮹ ᬱྙTimShel KJV "Thou Shalt rule over him"
ᬱᨕಽ ᥑᯕŁ ᯩ۵ ݉ᨕᯕ݅ ə్ӹ ᨱᕽ ᜅ▭ᯙᄂᮡ ŝ ᯕ ⯩. East of Eden Shalt rule do rule
ቭญᨕ᮹ ᪅ᩎᯕ௝Ł ᔾb⦹໑ ᯕ௝Ł ჩᩎ⧕᧝ ⦽݅ ᵝᰆ⦽݅ ᷪThou mayest rule over him .
ᴥᨱᕽ ჸᨕԁ ᙹ ᯩ۵ ᯙe᮹ ᯱᮁ ᮹ḅ ⪚ᮡ ᖁ┾ǭᯕ ᯩ݅۵ ᔾbᯕ݅ʡᮁ᳑ ᜅ┡ᯙ႒ Õǎ( , ,
Ʊ⦺ݡ ⇽❱ᇡ ֥1997 )
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ᖁ┾ᮥ ⧩ᮥ ভ᮹ ᜍ⥵ᮥ ᅕᩍᵡ݅Ł ᯲ła۵ ᕽᚁ⦹Ł ᯩ .݅

ᮭᦦᨱᕽ۵ ᦦʑ᮹ ⪶ᰆࡽ ᮭ⩶ ᯕ ᔍᬊࡹᨕ Ჭᮝ໑(extended instrumental technique) ,

ᱥᯱᮭ⨆ᯕ ⃹ౝ ᔍᬊࡹᨕḥ݅ a ᔍᬊࡹᨩŁ ݅᧲⦽ ᦦʑpedal tone . prerecorded sound ,

᮹ ʑჶᯕ ᔍᬊࡹᨕᲭ .݅

ṙԁࢹ ᩑᵝࡹᨩ޹ ᮹ əญŁ ᮹ ᮥ እ೐⦹ᩍ ᬱᨕFrizzo "Samaya" Oliveira "Timshel"

ᱢᯙ ᱲɝᮥ ☖⦹ᩍ ᯱᝁ᮹ ᯲⣩᮹ ℁⦺ᮥ ᱥ⦹ಅ۵ äᮡ ๅᬑ ⯆ၙಽᬕ ᯝᯕ݅ ℌ ჩṙಽ.

۵ ᯱᝁ᮹ ᯲⣩ᨱᕽ ᅕᩍᵝಅ۵ ℁⦺ᯕ ໦⪶⦹í ᳕ᰍ⦽݅۵ äᯕŁ ੱ ⦹ӹ۵ ၵಽ ᯕ్

⦽ ℁⦺ᱢᯙ ໕ॅᯕ Ǎ᳑᪡ ᮭ⨆ᨱ ӝ⊽ ᩢ⨆ॅᯙ äᯙߑ ə౨í ᮝಽᕽࢉ ݅ෙ ᱥᯱᮭᦦ

ॅ ᷪ ᔢᬊ⪵ࡽ ᮭᦦॅŝ ❾ᮭᦦॅŝ᮹ Ǎᇥᯕ ໦⪶⦹í ۵݅ࡽ äᯕ݅ ᯙe᮹ ᳕ᰍ᪡ ᝁ.

ᨱ ⦽ݡ ɝᅙᱢᯙ ḩྙᮝಽᕽ ᯲ła᮹ ⩶ᯕᔢ⦺ᱢᯙ ༉᜖ᮥ ⢽⇽⦹۵ ᱢᯙ ໕Art music

ᯕ v⦹݅۵ äᯕ .݅

֘ṙ ԁ

Shadow play concerto

Peter Furniss, Clarinet, Robin Michale, Cello, Sarah Nicolls, Piano

ᖙʑෝ ᭥⦽ ₵ქ ᦺᔢትಽᕽ ᱥᯱᮭᦦŝ ᔢ⪙ ᩢ⨆ᮥ ᵝŁ ᯩ۵ ᦦᮭݡ⩤ ᩑᵝෝ ᯕ21 ,

ҭŁ ᯩ݅ ᦺᔢትᮡ ↽℉݉ ʑᚁ᮹ ᜽ݡᨱᕽ ᵝᨕḥ ᔩಽᬕ ŝᱽෝ ᝅ⧪⦹۵ äᨱ ᱥֱ⦹.

Ł ᯩᮝ໑ ᐱอ ᦥܩ௝ ᩑᵝ᪡ ᮹ Łᱥᱢ ᧲᜾ᮥ ᖙᭁ݅ ᩑᵝ⫭ ᕽᬙ, readdressing . UK ,

ǎᱽ ⍕⥉░ ᮭᦦᱽ Ʊ⦺ݡ᧲⦽ ႒ԉ ᮭᦦšᨱᕽ᮹ ᩑᵝ⫭a ᯩ݅, .

ⓕ௝ญ֘ ᩑᵝᯱᯙ ᮡ ้ℕᜅ░ ┽ᔾᮝಽ ฯᮡ ᱥᯱᮭᦦॅᮥ ᖙĥ Ⅹᩑ⦹Peter Furniss

ᩡ۵ߑ əᵲᨱ۵ Richard Dudas, Dai Fujikura, Arlene Sierra, Mark-Anthony

Turnage, Michael Kaulkin, Robin Holloway, Elliott Carter. John Adams, Magnus

əญŁ zᮡ ᯲łaॅŝ ⧉̹ ᯲ᨦ⦽ ၵ ᯩ݅Lindberg Peter Eotvos .

ℝญᜅ✙ᯙ ᮡ ֥ ᔾᮝಽ ᦦᨱᮭݡ⩤ bᄥ⦽ ᧁᱶᮥ wŁ Robinߑ۵ᯩ Michael 1976 ,

əญŁ ŝ zᮡ ᯲łaॅ᮹Ligeti, Kurtag, Ferneyhough, Maxwell Davies, Birtwistle

ℝಽ ᯲⣩ᮥ ᩑᵝ⧩ᮝ໑ ᮹ ℝಽ ⎹ℕ෕☁ ᖙĥⅩᩑ ᮹, Joe Cutler , Steve Reich 'Cello

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)

sol
사각형
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ᩢǎⅩᩑ ᪡ ᮹ ℝಽ ⎹ℕ෕☁॒ࠥ ᩑᵝ⦹ᩡ݅Counterpoint' , Roxburgh Finnissy .

ษḡสᮝಽ ⦝ᦥܩᜅ✙ᯙ ۵ ᨱᕽ ᵝ༊ၼ۵ ᩩᚁaಽ ᖁᱶ⦹Sarah Nicolls BBC Radio

ᩡᮝ໑ əญŁ, London Sinfonietta, the Phiharmonia Orhcestra, BBC National

᪡ ֥ ౑޹᮹ ᨱᕽ ᩕฑ ᨱᕽ ᔩಽᬕOrchestra of Wales 2003 Purcell Room Cinesthesia

᯲⣩ᮥ ᩑᵝ⧩݅ ۵ ⩥ᰍ ⪶ᰆࡽ ᦦʑಽᕽ᮹ ⦝ᦥי᪡ ᯝ౪✙ಽܪᜅa ᔢ⪙. Sarah Nicolls

᯲ᬊ⦹۵ ᩑᵝෝ ☖⧕ ᯱᝁ᮹ ᩑᵝᩢᩎᮥ ⪶ᰆ᜽⍽ ӹaŁ ᯩᮝ໑ ᨱᕽ, Brunel University

vᔍಽ ໑⦹࠺⪾ ḡᬱၼŁ ᯩ .݅

ᯕԁ ᩑᵝࡽ łᮡ ᵝಽ ᩢǎŝ ᮁ౞ᨱᕽ Ł⦹࠺⪾ ᯩ۵ ᯲łaॅŝ ၙǎ᮹ Steve Reich

᮹ ᯲⣩ᯕ ᩑᵝࡹᨩ۵ߑ ⩥ᰍ ⪽ၽ⦽ ᮥ࠺⪾ ⦹۵ ᯲ła᪡ ᯕၙ ᩎᔍᱢᮝಽ ᮁ໦⦽ ᯲ł,

a᮹ ᯲⣩ᮥ zᯕ ᩑᵝ⦹۵ äᮡ ᩎᔍᖒŝ ᝅ⨹ᖒᮥ w۵݅۵ ᮹ၙᨱᕽ ᱢᱩ⦽ ł ᖁ┾ᯕ

௝Ł ⧁ ᙹ ᯩ݅ əญŁ ݅᧲⦽ ๅℕෝ ☖⦽ ᯲⣩ ॒ᮥ ᩑᵝ⦹ᩡ۵ߑ ✚⯩. Jonathan

᮹ ᨱᕽ۵Green , "Piece for piano and Lamp for piano lamp and live electronics"

ᮥ ᯕᬊ⦹ᩍ ᝅ᜽eᮝಽ ᮥ ┱ḡ⦹ᩍ ᮭᦦᱢᯙ ಽ ၵЙ۵ ࠦ✚Webcam motion frequency

⦽ ᜽ࠥෝ ⦹ᩡᮝ໑ ᮹, Pierre Boulez Dialogue de l'ombre double for clarinet and

ᮡ aᔢ᮹ ⓕ௝ญ֘ŝ ᝅᱽ ⓕ௝ญ֘ ᩑᵝᯱe᮹ ᱢᯙݡྕ ᩑ⇽ᯕ ᯙᔢᱢᯕᨩelectronics

݅ əญŁ ᯕၙ ฯᮡ ᵲॅᨱíݡ ᦭ಅᲙ ᯩ۵ ᮹ ᯲⣩ᮡ ᯝၹݡᵲᨱíࠥ ᛞí. Steve Reich

ᱲɝ⧁ ᙹ ᯩ۵ ᵲᖒᮥݡ aḡŁ ᯩ݅ əၷᨱࠥ ᮹. Richard GLOVER Virtual Fusion

əญŁ ᮹for clarinet, piano, cello and live electronics Jonathan Harvey Advaya for

əญŁcello and electronics, Tombeau de Messiaen for piano and tape George

᮹ ۵ ๅᬑ ᝅ⨹ᱢᯙ ᮭᔪᮥ ⇵Ǎ⦹۵ łChristofi Granulosis for clarinet, cello and tape

ᯕᩡᮝ໑ ษḡส ᯲⣩ᯙ ᮹ ᯙࠥօ᜽ᦩ ྕᩢɚᯙ ᮡ ᯕǎᱢᯙ, Linda Buckley "Wayang"

۱ӭᮥ ᨕਜí ᱥᯱᮭ⨆ᱢᯙ ᗭญಽ ⪹ᬱ⧩۵ḡ ᦭ ᙹ ᯩ۵ ᳬᮡ łॅᯕᨩ .݅

Richard GLOVER / UK
7JSUVBM 'VTJPO 	����
 GPS DMBSJOFU
 QJBOP
 DFMMP BOE MJWF FMFDUSPOJDT

ᮡ ᮭŝ zᮡ ᱽ⦽ࡽ ᮭǑᨱ ᗮ⦽ ᮭॅ ᔍᯕᨱ ႑ᮭšĥ᪡ b ᦦVirtual Fusion(2008) D
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ʑॅ᮹ ᝅᮭᨱᕽ ၽᔾ۵ࡹ ᨕ⑁ᜅ❒ ⩥ᔢᮥ ⢽⩥⦹ᩡ݅ ✚⯩ ᪡ ᔍᯕ᮹ ʕᰆqᯕ ᳦. D D#

ḡᨱ ӹ┡ӹ໑ ᨱᕽ ᮭᮥ ☖⦹ᩍ ၙཹ⦽ ᮭ᮹ ᄡ⪵ෝ ಽ Ǎ⩥⦹, Cl., Pf., Cello d Max/Msp

ᩡ݅ ᱥᯱ❭✙۵ b ႑ᮭᩕ᮹ ౩ᄉᮥ ᄡ⪵᜽┉ ႑ᮭॅᮡ ၹᵝᱢᯙ ᩎ⧁ŝ ə ŝᱶᮥ ☖⧕.

Ⅹ௹ࡽ ᗭญॅಽ ᱽŖࡹ໑ ᯕ ᯲⣩ᮡ ĥᗮᱢᯙ ḡᗮ ŝ ᇥญ۵ࡹ ᇡᇥ, (sustained) (detached)

ᮝಽ ӹڽ .݅

Jonathan Harvey / UK
"EWBZB 	����
 GPS DFMMP BOE FMFDUSPOJDT 	,PSFBO QSFNJFSF


ᇩƱ᮹ a෕⋉ᯙ ௝۵ ݉ᨕ᪡ ə ᮹ၙෝ ᔍᬊ⦽ äᮝಽ ᯕࢹ ᦥܹᯕ໑ ᯕᬱᖒ‘Advaya' ’ ‘

ᮥ ୑ᨕչ۵ äᯕ໑ ᬑญ۵ ᨕậ໕ ᨕਅ ⪹ᩢ ᗮᨱ ᩍ״ ᯩḡอ ⪹ᩢŝ ᝅᱽ۵ zᮡ ɝᬱᮝ

ಽᇡ░ ᪉݅۵ äᯕ 2݅3) ۵ ᯱᝁᯕ ⇵Ǎ⦹۵ ᝅᱽᦦʑ᪡ ᱥᯱᦦʑ᮹ ᯕ. Jonathan Harvey

ᬱᖒᮥ ᇩᯕ௝۵ ௝۵ ஜᮝಽ ၼᦥॅᩍ ࢱ }a ᇥญࢁ ᙹ ᨧ۵ ᮭᦦᱢᯙ ℕಽᕽAdvaya࠺

᯲łᮥ ⦹ᩡ݅۵ äᮥ łᨱᕽ ᮹ၙ⦽݅ ᯕłᨱᕽ ᔍᬊࡽ ༉ु ᗭญ۵ ℝಽෝ ᔍᬊ⦹໑ ௝. ,

ᯕቭಽ ᦦʑᗭญෝ ݅ෙᗭญ۵ ᮭך ⬥ ಽ ᰍᔾ޹݅ࡽḡ ᔹ⥭్ ┅ᅕऽᨱ ᮹⧕ ᩑᵝࡽ, CD

݅ ႑ᮭ᮹ ᇥᕾ ⬥ ᰍ႑ᩕ᜽┅۵ ॒᮹ ᮭ⨆⧊ᖒʑჶᮥ ᔍᬊ⦹ᩡ݅ ᯱᩑ႑ᮭ᮹ ᦶ⇶ࡽ ႑. .

ᮭ᮹ ႑ᩕᯕ ᇩᦩᱥ⦽ ႑ᮭ಍ಽ ᰍ႑ᩕࡹ໑ ℝಽ᪡ ᱥᯱ ᮭᦦ❭✙۵ ᕽಽ ݅ෙ ᗮࠥಽ ᩑ,

ᵝࡹʑࠥ ⦹ḡอ ᅕ☖ zᮡ ᮭᦦᱢ ᰍഭෝ ᔍᬊ⦽݅ ᩩෝ ॅᨕ ⦹ӹ᮹ ℝಽ ᵝᱽ۵ Ⅹa, . , 4

Ùฑ݅໕ ᱥᯱᮭᦦ❭✙ᨱᕽ۵ ᯲í ᇥญ᜽┉ ᮭॅᮥ ݅᜽ ႑ᩕ ᜽┅Ł ᇥ Ⅹ᮹ ᜽e2࠺ 30

ᦩ ᩑᵝ⦹ࠥಾ ⦹۵ äᯕ݅ ᗭญෝ ಽ ᱡᰆ⦽ ⬥ ෝ ☖⦹ᩍ ݅᜽ ᩑᵝ. cello live keyboard ,

ℝಽ᮹ ݅᧲⦽ ✚ᙹ⦽ ᗭญॅɢʑ ᗭᮭ ॒ᮥ ಽ ᗭญෝ ᄡ᳑⦹ᩍ a( , ) sampler cello cello

᮹ ᮲ݡ ᖁᮉᯕ ࡽ .݅

ᯕ్⦽ ł᮹ ᬡḢᯥᮡ ᱶ⪶⯩ ᯲łaa ᇺᯙ ᱽ༊᮹ ԕᬊŝ ᯝ⊹⦽݅ ᷪ ℝಽ᪡ ℝಽ᮹.

ᄡ⩶ࡽ ᗭญෝ ᔍᬊ⧉ᮝಽᕽ ℝಽ᪡ ᱥᯱᮭ⨆ᯕ ᇩᯕ ᯕࢹ ᦥܹ᮹ ᔍᔢᮥ ᅕᩍᵝ۵( , )䌭䢼

23) ۵ ᇩᯕ ௝۵ ஜᮝಽ ᯕࢹ ᦥܭ Ğḡෝ ஜ⦽݅ թ᪡ ԕa ᯕࢹ ᦥܩŁ ᔾᔍa advayaࢹ ( ) . ,膻蝊

ᯕ ᦥܩ໑ ᖙeŝ ⇽ᖙe ᔪ ŝ Ŗ ॒ ༉ु ᔢݡᱢᯙ äᯕ ᯕࢹ ᦥܭ Ğḡෝ ั⦽݅ ᇩ, , ( ) ( ) (苅 簻

ƱĞᱥ)



��� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

äᯕ໑ ᦦʑ᮹ ᮭ⨆ŝ Ǎ᳑ᨱ ᩢ⨆ᮥ ӝ⊹۵ äᯕ݅, .

Jonathan Green / UK
1JFDF GPS QJBOP BOE -BNQ 	����
 GPS QJBOP

MBNQ BOE MJWF FMFDUSPOJDT

ᯕłᮡ ⃹ᮭᨱ ⦝ᦥܩᜅ✙᮹ ᱽᜅ⃹ಽ ᜽᯲⦽݅ ⦝ᦥיᨱ ᖅ⊹ࡽ ᭚⌁ᮥ ঑௝ ᗱᮝಽ .࠺

᯲⦹໕ ᗭญa ӽ݅ ᯕäᮡ ⦝ᦥיෝ ⊹ḡ ᦫŁࠥ ᯲ᨱ࠺ ᮹⧕ᕽอ ᙽᙹ⦹í ᗭญa ၽᔾ.

⦹۵ äᯕ݅ ə ⬥ ᯕ Ṉᮡ ᷪ⯆łᮡ ᱽᜅ⃹ ᔍᬕऽ əญŁ ⦝ᦥܩᜅ✙᮹ ᗱ࠺᯲ᮥ ᭚⌁. ,

ᮝಽ qḡ⦹ᩍ ᔍᬊࡽ ᮭᦦ e᮹ šĥಽ ⪶ᰆ݅ࡽ ᩑᵝ᮹ ⮱෥ ᩑᵝᯱ᮹ ᩑʑ᪡ ᝅᰍ ⦝. ,

ᦥי᪡᮹ ᔢ⪙᯲ᬊ ᩎ᜽ ᵲ᫵⦹݅ ᷪ⯆ ᩑᵝ۵ ᇩ⩲⪵ᮭ᮹ ᳑bॅಽᇡ░ ᜽᯲⦽݅ Łᮭ᮹. .

ᗭᰍॅᯕ ᬒ޵ ໦ᔢᱢᮝಽ ၽᱥ⧕a໑ ႑ᮭᩕಽ ၵѭᨕ ӹe݅ Ṉᮡ ᨱ⦝ᗭऽa अ঑෕Ł.

⃹ᮭᮝಽ ݅᜽ ࠭ᦥa໑ ᷪ⯆ ᩑᵝෝ ษ⊽݅ ⍕⥉░ ❭✙۵ ᭚⌁ᮥ ᯕᬊ⦹ᩍ ᩑᵝᯱ᮹ ᱽ.

ᜅ⃹᪡ ᔍᬕऽෝ ၼᦥ qᔑ⧊ᖒ॒ᮥ ⪽ᬊ⦹໑ ᝅᱽ ࡽᮭך ⦝ᦥי ᗭgranular synthesis, ,

ญࠥ ᩑᵝ݅ࡽ ᩑᵝᯱ۵ ⍕⥉░᪡ ษ₍aḡಽ ᯕၙ đᱶࡽ ⪵ᖒ᮹ ḥ⧪ᮥ ঑ෙ݅. .

ᵲe ᵲeᨱ Łᱥᮭᦦᮥ ᯙᬊ⦹Ł ᯩᮝ໑ᙝ➞ ⦝ᦥיł ⦝ᦥי ᗭญ ༉ᖹ ᨱ( ), , (motion)

ᕽ ӹ᪅۵ ᗭญෝ ⧊ᖒ⦹Ł ᯩ .݅

ᯕ్⦽ ༉ᖹᨱ ᮹⦽ ᯲⣩ॅᮡ ᝅ᜽e ᩢᔢᨱ ⦽ݡ ᇥᕾŝ əäᮥ ᙹ⊹ಽ ⪹ᬱ⦹Ł ᮭᦦ

ᱢᯙ đುᮝಽ ᯕҭᨕ᧝⦽݅ ၙ⦺ᱢᯙ ᮹ၙಽᕽ۵ ⦝ᦥיෝ ⊽݅۵ ə ᔍᝅಽอ ᗭญa ӹ.

۵ äᯕ ᦥܩ௝ ⦝ᦥיෝ ⊽݅۵ ə šֱᮥ ᗭญa ӹ۵ äᮝಽ ᝅᱽᱢᯙ ᔍᝅᮥ չᨕᖁ š

ֱ᮹ ⦝ᦥי ᗭญa ᝅᱽ⪵ ۵݅ࡽ äᨱ ๅᬑ ⓑ ᮹ၙa ᯩ .݅

George Christofi / Cyprus
(SBOVMPTJT 	����
 GPS DMBSJOFU
 DFMMP BOE UBQF � 41/. DPNNJTTJPO

ᮡ ŝ⦺ᨱᕽ ᔍᬊ۵ࡹ ᬊᨕᯕ݅ ᯕ ᯲⣩ᨱᕽ۵ ࠦ✚⦽ ᨱթḡෝ ⦽ၹ࠺ ɚ݉ᱢGranule .
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ᮝಽ Ṉᮡ ᗭญᯙ granular synthesis24)ෝ ᔍᬕऽಽ ᔍᬊ⦹ᩡ݅ ł᮹ ᵲ᫵ ᫵ᗭಽ ⪽ᬊࡹ.

۵ ⓕ௝ญ֘᮹ Ṉᮡ ᜅ┡⋕☁۵ ŝ zᮡ ᱽᜅ⃹ෝ wࠥಾ ⦹ᩡŁ ੱ⦽ ݅᧲⦹í ᄡgranule

ࡽ⩶ .݅

ᵝ᫵ᖚᖹ ᔍᯕᨱ۵ }᮹ ➉᜽ḡa ᩍᯩ݅״ ℝಽ᪡ ⓕ௝ญ֘ᮡ ᜉᮝಽܩᮁ ⪚ᮡ እᱶ5 .

Ƚᱢᯙ ญ्ᮝಽ ᦦᖝ✙a ᯩ۵ ᜅ┡⋕☁ෝ ၹᅖ⦽݅ ⦹ḡอ ၹᅖ᜽ ᔩಽᬕ ౩ᯕᨕa ℉a.

Łࡹ ᮭŁa ၵѭÑӹ ݅ෙ ᩑᵝჶᮥ ᔍᬊ⦽݅ ə௹ᕽ ᯕ్⦽ ʑᅙᱢᯙ ᗭᰍॅᯕ ᄡ⩶ࡹ, .

Ł ੱ⦽ ᱥℕłᮥ ⦹ӹಽ ྗᮥ ᙹ ᯩ۵ ႊჶᮥ ᱽŖ⦽݅‘ ’ .

ᯕჩ ᨱ۵ ฯᮡ ᮹ ႊჶᯕ ᯲łᨱ ᮲ᬊࡹᨩ۵ߑ ྙᖒᵡ2008 SICMF granular synthesis

᮹ ᨱᕽᇡ░ ᮹ ᱶᵝ⯍᮹ ᨱᕽIn green... Manuella Blackburn Kitchen Alchemy, In Biel

ᔍᬊࡹᨩᮝ໑ ᮹ zᮡ ᯲⣩ᨱᕽ ༉ࢱ ᮭᬱ᮹ ᦭�ᯕ ʭAlberto Frizzo Samyama (granule)

ḡ ݡ⪶ ᇥᕾ⦹ᩍ əäᮥ ᯱෙ ⬥ ᮭᬱ᮹ ʑᅙᮝಽ ᔍᬊ⦽ äᯕ݅ ᯕäᮡ ᨕਁ⦽ ᖒᇥᮥ.

ᬱᝍᇥญʑಽ aᰆ ᯲ᮡ ݉᭥᮹ ᖒᇥᮝಽ ᇥ⧕⦽ ⬥ ə ᖒᇥᮥ ݅᜽ ᔍᬊ⦹۵ ä⃹ౝ ᨕਁ,

⦽ ᮭᦦ᮹ aᰆ ɝᅙᯕ ۵ࡹ ᯲ᮡ ݉᭥ಽ ᇥ⧕⦽ ݅ᮭ ə ᮭᮥ ⪽ᬊ⦹ᩍ ᯲ł⦹۵ ʑᚁᮥ

᮹ၙ⦽݅ ᯕ్⦽ łॅ᮹ ✚Ḷᮡ ᮹ ᯲⣩ᮥ ⡍⧉⦹ᩍ ᯲ᮡ ᦭�ᯕ ᗭญa ॅญí. Christofi ,

Łࡹ ʑ᳕᮹ ᗭญ۵ ᪥ᱥ⯩ ᄡ⩶ࡹᨕ ᦭ᦥ ᅝ ᙹ ᨧí ໑ࡹ ᯕ్⦽ ᮭᦦᨱᕽ۵ ᯲łaa,

໦᜽⦹ॐᯕ ᱽᜅ⃹a ᵲ᫵⦽ ༉᜖ᮝಽ ԉí ࡽ .݅

Pierre Boulez / France
%JBMPHVF EF M�PNCSF EPVCMF 	����
 GPS DMBSJOFU BOE FMFDUSPOJDT

ᯕłᮡ ֥ ᮹ ᖙ ᔾᯝᨱ ⨭ᱶࡽ łᮝಽ ᮹ ᩑɚ ᔩ1985 Luciano Berio 60 Paul Claudel

❕ ᜍญ⟝ ᮹ ᱽ༊ᨱᕽ ᨩᮝ໑ࡹ௹ᮁ zᮡ ᩑᵝᯱᨱ ᮹⧕ᕽ ᮭᦦᦦ("Le Soulier de satin") ,

ᱩ ŝ ᮭᦦ᮹ ᱥ⪹ᱱ ᯕ ჩiᦥ a໕ᕽ ۵⦹⪵ݡ ä⃹ౝ ᯲łࡹᨩ݅(strophe) (transition) .

24) ۵ ᗭญෝ ⧊ᖒ⦹۵ ʑᅙᱢᯙ ʑᚁಽᕽ ᜽e᮹ ๅᬑ ᯲ᮡ ᇡᇥʭḡ Ἕ}ᨕGranular synthesis
əäᮥ ᔹ⥭ย⦹ᩍ ⧊ᖒ⦹۵ ʑᚁᮥ ั⦽݅ ᗭญ௝۵ äᮥ ᯕ௝۵ ł᜾ᮥ ᦭�ᯕ ᙹᵡᨱ. Granule
ᕽ ᇥ⧕⦹ᩍ ⧊ᖒ⦽݅۵ ஜᯕ݅ ₙŁᕽᱢ. ( , Roads, Curtis. “Microsound”. Cambridge: MIT
Press 2001)
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ᦦᱩॅᮡ ๅᬑ ᱶƱ⦽ ᭥⊹ᨱ ᯱญ ᰂᦥ ᮡ״ ᝅ᜽e ᮭ⨆ᮝಽ ᨱᕽݡྕ ௝ᯕቭಽ ᩑᵝ

໑ࡹ ၹݡಽ ᯕၙ ࡽᮭך ᮭᦦ᮹ ᱥ⪹ᱱॅᮡ ᯕŔᱡŔᨱ ⠝ℱᲙ ᯩ۵ ມ❑₥ձ ᜅ⦝⍅ॅᨱ

᮹⧕ᕽ ᇥᔑࡹᨕᲙ ḥ⧪݅ࡽ bb᮹ ᮭᦦᦦᱩॅᮡ ⦹ӹ᮹ ᮭᦦᱢᯙ ᦥᯕॵᨕಽ ᯕ൉ᨕᲙ.

ᯩᮝ໑ ᮭᦦ᮹ ᱥ⪵ᱱॅᮡ ḡb⦹ḡ ༜⦹í ⦹ӹᨱᕽ ݅ෙ ⦹ӹಽ ᱥ⪹ࠥࡹಾ อॅᨕ Ჭ .݅

ᯕ᯲⣩ᮡ ᱢᯕ໑ݡྕ ✚⯩ ᮹ ᩑɚ᮹ ⦽ ᰆ໕ᨱᕽ ᩢqᮥ ᯝᱶᇡᇥ ၼŁ, Claude's play

ᯩḡอ ᮹ ᮹ əญŁ, Berio Chemins, Karlheinz Stockhausen's In Freundschaft Boulez

ᯱᝁ᮹ ᮹ ᮭᦦࠥ ᯙᬊ⦹Ł ᯩ݅Domaines for solo clarinet .

✚ᯕ⦽ ᱱᮡ ᯕၙ ᩑᵝࡽ ᮹ ᗭญ۵ ᳑໦ᯕ ̝ḥ ⬥ᨱ ᩑᵝࡹŁ ᳑໦ᯕ ⍽ḥ ⬥ᨱ ྕCl. ,

ݡ ᭥ᨱ ᯩ۵ ⓕ௝ญ֘ ᩑᵝᯱa ᩑᵝ⦹໑ ჩiᦥᕽ ĥᗮᱢᮝಽ ᯕ౑ ⧪᭥a ၹᅖࡹᨕᲙ

ᥑᯙ .݅

۵ ✚⯩ ə᮹ ᯲⣩ ෝ ☖⦹ᩍ ᯕ౑ ᱢᯙ ༉᜖ᮥ ł ᱥℕᨱᕽ ᅕBerio Sinfonia quotation

ᩍᵝ۵ ə᮹ ᨱ۵ ऽስ᜽ ት౩ᷩ᮹ ᯲⣩ ᯱᝁ᮹ ᯲⣩ ั్᮹ ᯲⣩ ॒ ᯱᝁᯕ ᅕsinfonia , , ,

ᩍᵝŁᯱ ⦹۵ ᯕၙḡෝ ᩑᔢ᜽┅۵ ᮭᦦॅᮥ ᯙᬊ ⦹ᩍ ᯱᝁ᮹ ł᮹ ᱥℕᱢᯙ(quotation)

ᯕၙḡෝ อु .݅

ᨱí ⨭ᱶࡽ ᯕ łᮡ ᯕ్⦽ ✚Ḷॅᮥ əݡಽ Łݕ ᯩ݅ ᷪ ት౩ᷩ۵ ᄁญ᪅ෝ ᮁBerio .

໦⦹í อॅᨩ޹ ə᮹ ⢽᯲ݡ ᨱᕽ ᱢᯙ ໕ᮥ Ḳᵲᱢᮝಽ ᯲łᨱ ᮲ᬊ⦹sinfonia quotation

Ł ᨱí ⨭ᱶ⧩޹ äᯕ݅Berio .

Jonathan Harvey / UK
5PNCFBV EF .FTTJBFO 	����
 GPS QJBOP BOE UBQF

ີ᜽ᦺᮡ ႑ᮭ಍ŝ əॅ᮹ ⁭ə్ḱᨱ ᮹⦽ ᮭᔪᨱ ๅഭࡹᨩŁ ኼ᮹ ᇥŲᮥ ၽč⦹ᩡʑ

ᨱ ↽Ⅹ᮹ ᜅ⟺✙ౝ ᯲ła௝ ⧁ ᙹ ᯩ .݅

ᜅ⟺✙ౝ ᯲ł ᮡ ᮹ ᇥᕾᮥ ಽݡ☁ ᯲łᮥ ⦹۵ ႊჶᮝ(Spectral Music) sound spectra

ಽ aᰆ ฯᯕ ᥑ۵ ႊ᜾ᮡ ᮥ ᔍᬊ⦹۵ ᇥᕾႊჶᨱ ᮹᳕Fast Fourier transform spectrum

⦽݅ ᯕ్⦽ ᯲łႊჶᮡ ݡ֥ Ⅹၹᨱ ⥥௲ᜅᨱᕽ ᜽᯲ࡹᨩ۵ߑ ⬥ᨱ. 1970 Gerard Grisey

əญŁ ᨱ ᮹⧕ ၽᱥࡹᨕᲭ݅Tristan Murail 25).

I1: 125.61.101.*** ] ADDFTTFE 2019/04/20 14:40(,45)
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əౝᮝಽ ۵ }᮹ ᮭ᳑Ḣᮝಽ ᯕ൉ᨕḥ ႑ᮭᩕᮥ ᯕ్⦽ ᜅ⟺✙ౝ⦽Jonathan Harvey 12

⪵ᖒᨱ ʑⅩෝ Łࢱ ᯕᮭॅᮥ ᯱᮁ೎í ݅൉ᨩ .݅

ᯕ ł᮹ ▭ᯕ⥥ ❭✙۵ }᮹ ᮭ᳑Ḣᮝಽ ᯕ൉ᨕḥ ႑ᮭᩕಽ ᳑ᮉࡽ ⦝ᦥיಽ ᯲ł12ࡹ

ᨩᮝ໑ ⠪Ɂᮉಽ ᳑ᮉࡽ ⦝ᦥ۵י đǎ ᨕॵᨱࠥ ᗮ⦹ḡ ᦫŁ ᪥ᱥ⯩ ᇥญࡹḡࠥ ᦫᮡ ႑, ,

ᮭᩕॅᮥ đ⧊⦹Ł ᯝə్உฑ .݅

᭥ᨱ ᮹ ᨱ ӹ᪉ ⃹ౝJorge Sad "L'aube jete son or“ Hommage a Mario Davidovsky

ᯱᝁᯕ ᳕Ğ⦹۵ ᯲ła᮹ łᨱᕽ ႑ᮭᩕᮥ ₟ᦥԕŁ ə äᮥ ၵ┶ᮝಽ ᯲ł⦹ᩡ .݅

Steve Reich / U.S.A.
$FMMP $PVOUFSQPJOU 	����
 GPS DFMMP BOE UBQF 	,PSFBO QSFNJFSF


۵ ࡽᮭך ▭ᯕ⥥᪡ ᦦʑෝ ᭥⦽ օ ჩṙᯕᯱ aᰆ ↽ɝ᮹ ᯲⣩ᯕ݅Cello Counterpoint .

௝ᯕ⯩۵ ݡ֥ ᨱᕽ ▭ᯕ⥥ ᮭᦦ ᯲ᨦᮥ ฯᯕ ⧩1960 San Francisco Tape Music Center

ḡอ ᨱ۵ݡ֥ ᜅ⛽ॵ᪅ᨱᕽ᮹ ݅᧲⦽ Ğ⨹ॅᨱᕽ ӹ᪉ ⍉ᖪ✙ ᦥᯕॵᨕ᪡ ᩢ⨆ॅᮥ70-80 ,

ᝅᱽ ᦦʑಽ ᯲ᨦ⦹۵ߑ ༑ࢱ⦽݅ ᨱ۵ݡ֥ ᪡. 1990 New York Counterpoint Electric

ෝ ᯲ł⧩ᮝ໑ ۵ ᱥ᯲ॅᨱ እ⧕ ᅕ݅ ᅖᰂ⦽ ▮ᜅ≥ᨕෝCounterpoint Cello Counterpoint

aḡ໑ ݉ᦦᰆᮝಽ ᯲łࡹᨩ .݅

ᯕၙ ࡽᮭך ມᱢᮝಽܩၙ ၹᅖ۵ࡹ ➉▕ᯕ ᯩ۵ ▭᯦ᗭญa ⃹ౝ ĥᗮᱢᮝಽpedalpoint

ၹᅖࡹŁ Ñʑᨱ ℝಽ᮹ ᗭญa ᵝᖁᮉᮥ ᩑᵝ⦽݅ ᗭญಽ ᯕ൉ᨕḥ ➉▕ŝ .ࡽ cello d

᪡ ℝಽ a Ǎᄥࡹʑ ⯹ॅ ᱶࠥಽ እ᜘⦽ ᮭ⩶ᮥ aḡŁ ᯩ݅live .

Linda Buckley / Ireland
8BZBOH 	����
 GPS DMBSJOFU
 QJBOP
 DFMMP BOE MJWF FMFDUSPOJDT � 41/. DPNNJTTJPO

ᯕ௡ ัᮡ ௝۵ əฝᯱ Ύࢱb᜽ ɚᰆ᮹ ᯙࠥօ᜽ᦥ ⣮᜖ᮝಽᇡ░Wayang wayang kulit

25) Charles Dodge, Thomas A. Jerse, Computer Music, 2nd Ed., Schirmer 1997, pp.48-55
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᪵݅ ᩎᔍᱢᮝಽ ᯕ Ύࢱb᜽ Ŗᩑᮡ ໕ ᜅⓍฑᨱ Კḡ۵޹ əฝᯱ᪡ ᪅ᯝఉ⥥ əญŁ a. ,

ຽ௡ ᪅⍡ᜅ✙௝᮹ ᮭᦦၹᵝಽ ᯕ൉ᨕḥ݅ ᯕ௝۵ ᬊᨕ۵ əฝᯱӹ ༉ႊᩢ⪝ᮥ. 'Bayang'

᮹ၙ⦹۵ ᯱၵ ัᨱᕽ ᨩ݅ࡹ௹ᮁ ᯲ła۵ ᯕ ᝁ⪵ᱢᯙ ⧉⇶ᖒ ᨕਅ ྙ⪵ᨱᕽ۵ əฝᯱ. -

௡ ᮁಚŝ ᮁᔍ⦹໑ ə Ҿӹḡ ᦫ۵ ᔗᨱ ⯆ၙෝ aᲭ݅ ᯕłᮡ əฝᯱ᮹ }ֱᮝಽ ᩑᵝ- - .

⦽݅ ভভಽ ᯝ౪✙ಽܪᜅa ℎb᮹ əฝᯱӹ ᝅᱽ ᗭญ᮹ ᮭ❭ᮁಚ⃹ౝ Ł⦹࠺⧪ ⪚ᮡ ə-

ၹݡᯙ ä⃹ౝ ᅕᯕಅ ⧩݅ ಽ ᇡऽ్ᬕ ࠥ᮹ ᗭญa ฯᯕ ԍᮝ໑. Real time Process 3 ,

ෝ ฯᯕ քᨕᕽ ༞ᔢᱢᯙ ᇥ᭥ʑෝ อॅᨩ۵ߑ ᯕäᮡ Ύࢱb᜽᮹ ᯙ⩶ɚᯕ ມญ ᯩ۵echo

᪅ᯝఉ⥥᮹ ኼᮥ ၼᦥ ༉᜖ᮥ ऽ్ԕॐ ᗭญࠥ ᬙฝᮥ ☖⦹ᩍ ༉᜖ᮥ ऽ్ԕಅŁ ⦹۵ ᮹,

ࠥᯙ äᮝಽ ۱͕Ჭ .݅

đು

۵ ᕽುᨱᕽ ᱽ᜽⦹ᩡŁ ᅙುᨱᕽ ᯱᖙ⦽ ᖅ໦ᮥ ☖⦹ᩍ ᔕ⠕ᅙ đŝ ๅᬑ2008 SICMF

݅᧲⦽ ๅℕ᪡ ᵝᱽ əญŁ əᨱ ঑ෙ ݅᧲⦽ ᯲łႊჶॅᯕ ᔍᬊࡹᨩ .݅

᮹ ᨱᕽ ᜅ⦝⍅ ⦽ } อ ݡྕ ᭥ᨱ ᖅ⊹ࡽ łᇡ░Jeffrey Trevino “Trailer for UBIK”

Łᄲᬑ ԉᔢᅪ᮹ Ŗ࠺᯲ᨦŝ ǎᦦʑ ᦺᔢትᮥ ᭥⦽ ⠙ᖒᯕ ⓑ ᯲⣩ʭḡ əญŁ ݉ᙽ⦽ ᯲,

łʑჶᨱᕽᇡ░ እॵ᪅᪡ ᝅ᜽eᩑᵝ əญŁ ⧪᭥ᯱa ⡍⧉ࡽ ᮹David Bithell “The

ʭḡ ๅᬑ ݅᧲⦽ Ⓧʑ᮹ łॅŝ ๅℕॅᯕ ᔍᬊࡹPresident Has His Photograph Taken”

ᨩᮝ໑ ᯕ్⦽ ๅℕॅŝ ł᮹ Ⓧʑෝ ၼℱᵝʑ ᭥⦹ᩍ, Csound, Granular synthesis,

ᝅ᜽e ॒ᯕ ᔍᬊࡹᨕᲭ݅quotation, sampling .

ੱ⦽ ⢽⩥⦹ಅ۵ ݅᧲⦽ ᵝᱽa ᯩᨩ݅ ʑ෥ᮁ⇽ᔍÕᯕ ᯝᨕӽ ┽ᦩၹࠥᨱ ⦽ݡ Ğbᝍ.

ᨱᕽᇡ░ ᯱᝁ᮹ ᨱ ᩍ⦹ݡ ⫭ᔢ⦹۵ ๅᬑ }ᯙᱢᯙ ᵝᱽᨱ݅a ℁⦺ᱢᯙ ᮹Health crisis

ၙෝ wí อऽ۵ ᮹ ᯲⣩ŝ ᯱᝁᯕ ᳕Ğ⦹۵ ᯲łaෝ ᭥⦹ᩍ ᯲łࡽ,Bithell , Jorge Sad

ʭḡ ๅᬑ Ųჵ᭥⦹ḡอ ࠦ✚⦹Ł }ᖒᯕ v⦽ ᯲L'aube jete son or" for piano & tape

⣩ॅᮥ อԁ ᙹ ᯩᨩ .݅

ੱ ݅ෙ ⯆ၙಽᬕ ᔍᝅᮡ ᯕǎᱢᯙ ᮭᦦᱢ ᫵ᗭॅᮥ ᯲ł᮹ ༉❑ቭಽ ᔝŁ ᯩ݅۵ äᯕ
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݅

᯲łaᯙ ᮹ ᯲⣩ᮡ ᯕ௝۵ ᯙࠥօ᜽ᦥ᮹ ྕᩢɚᨱ ၵIreland Linda Buckley ‘Wayang’

┶ᮥ Łࢱ ᯲łᮥ ⦹ᩡᮭ ə౑ ᝁ⪵ᱢᯙ ᯕǎᖒᯕ ł᮹ Ǎ᳑ᨱ ʫᮡ ᩢ⨆ᮥ ӝ⊹Ł ᯩ .݅

ᯕäᮡ ᖙʑ Ⅹၹ ᳑ᖒᯕ ᇶƕ۵ࡹ ᜽ᱱᨱ ᔩಽᬕ ᮭᦦᱢᯙ ႊ⨆ᮥ ༉ᔪ⦹޹ ฯᮡ ᳑ᖒ20

ᮭᦦ ᯲ła⃹ౝ ᯕǎᱢᯙ ᫵ᗭෝ ᱥᯱᮭᦦᨱ ᯕүᮝಽᕽ ᔩಽᬕ ᮭᦦᱢᯙ ႊ⨆ᮥ ༉ᔪ⦹

ಅ۵ ᜽ࠥಽ ᔾbࡽ .݅

əญŁ ə ݅ᮭᮝಽ ⯆ၙಽᬕ ᯲⣩ॅ᮹ Ğ⨆ᮡ ၵಽ ᳦Ʊᱢᯙ Ğ⨆ᯕ݅ ᩍĥᙺ᮹. “Gang

ᕅນ᷹ܩ ᱶᵝ⯍᮹ ᇩƱᱢᯙ ၵ┶ ᮹Gang” - , “In Biel”- , Alberto Frizzo "Samyama"

ᔑᜅⓍญ✙ᨕ ᮹ ⯩ቭญᨕ Ǎ᧞ ᯕ᜚ᩑ᮹- , Joao Pedro Oliveira “Timshel” - ,

a☉ฎ ෝ ᔍᬊ⦹ᩍ ᯲ł⦹ᩡᮝ໑ ᯕ్⦽ ᳦Ʊᱢᯙ ၵ┶᭥ᨱ"Miserere" for tape - Chant

ᔩಽᬕ ᳦Ʊᮭᦦ᮹ ႊ⨆ᮥ ⪶ᰆ⦹ಅ۵ ᜽ࠥಽ ᅕᩡ .݅

ੱ⦽ ᩑᵝࡹᨩ޹ ᦦʑॅᮡ ᜅ⦝⍅ ᮹ ᯲⣩ᇡ░ ᜽᯲⦹ᩍ(Jeffrey Trevino ) , Violin,

əญŁ ǎᦦʑᯙ ⦝ญ ⧕ɩ a᧝ɩ ᦥᰢ ÑྙŁSaxo- phone, Percussions, Drum-sets , , , ,

ʭḡ ๅᬑ ݅᧲⦽ ᦦʑॅ ᯕ ᔍᬊࡹᨩ݅(acoustic instruments) .

ᯕ᫙ᨱࠥ ᱥᯱᮭ⨆ᨱ እॵ᪅ ॒ ݅᧲⦽ ॅ, Webcam, , sampling-keyboard input device

ŝ ᰆእॅᯕ ᔍᬊࡹᨕᲭ .݅

ᨱ ₙa⦽ ӹ௝ෝ ᅕ໕ ၙǎ ᩢǎ ᜅ⟹ᯙ ᯕ┩ญᦥ ⡍෕⚍i ᦥ෕⩉❑ӹ ᦥSICMF , , , , , , ,

ᯝ௽ऽ ┡ᯕ᪥ ⥥௲ᜅa ₙa⦹ᩡᮝ໑ ✚⯩ ᩢǎᩑᵝ݉ℕᯙ ᨱ ᮹⦹ᩍ, , Shadow players

ฯᮡ ᩢǎ ᯲⣩ॅᯕ ᗭ}ࡹᨕᲭ .݅

ᯕ౨ॐ ۵ ݅᧲⦽ ᵝᱽ᪡ ๅℕෝ ☖⦹ᩍ ੱ⦽ ᱥ ᖙĥෝ ⢽⦹۵ݡ ᯲ła2008 SICMF ,

᪡ ⩥ᰍ Ł⦹࠺⪾ ᯩ۵ ᯲łaॅ᮹ ᯲⣩ᮥ ☖⦹ᩍ ⩥ᰍ ᱥᯱᮭᦦᮥ ᯲ł⦹۵ ᬑญॅᯕ ᨕ

ਁ⦽ ၙ௹ಽ ӹᦥ i äᯙḡ ᅝ ᙹ ᯩ۵ ᳬᮡ ʑ⫭ᩡ .݅
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?DevwudfwA

2008 The Music in SICMF Concerts
and It's Musical Trend.

#6. ,* ,*.

Seoul International Computer Music Festival 2008 (SICMF 2008) was held at
Jayu theater from november 9 to 12, 2008 in Seoul Arts Center. Many electronic
pieces were performed and it had diverse characteristics and varieties. Many
different media used such as audiovisual media, sampling keyboard, Csound,
Max/Msp as well.
There were 31 participants from 12 nations and they showed different themes

from the most individual confession to philosophical questions and interested in
various subjects such as religion, history, shamanism, etc.
Therefore, it was the great chance to observe the musical trend of electronic

music today. and it is the report of contemporary electronic music through
observing SICMF concerts.
In this report, all pieces are commented and sometimes analyzed if necessary in

order to understand technologies of today and research the background of their
musical and philosophical interests which become the foundations of its musical
form, pitch set, and musical textures.

key words: SICMF, computer music, electronic music, contemporary music,
KEAMS
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ॅᨕa໑

ᯙ⃽ǎᱽŖ⧎ᮝಽᇡ░ ᦥᯝ௽ऽ ᄉ❭ᜅ✙ʭḡ᮹ ᩍᱶᮡ ᜽e ԉḴ᮹ ʕ እ⧪᜽eᮝಽ14

᫵᧞݅ࡽ ᩢǎ Ŗ⧎ᨱᕽ᮹ ⪹᜚ ⬥ ᄉ❭ᜅ✙᮹ ᱥᖅᱢᯙ ⇶Ǎ ᩢᬦᯙ. Heathrow , George

᮹ ᯕ෥ᮥ ক ᨱ ࠥ₊⦹ᩡ݅ ᦥᯝ௽ऽ᮹ ᯕǎBest <George Best Belfast City Airport> .

ᱢᯙ ۱ӭᯕ aा⦽ ࠥᝍᮥ ḡӹ ⪙▵ᨱ ᮥ⧩ݍࠥ ভ᮹ ⩥ḡ ᜽bᮡ ႅWellington Park

᜽ ᮡ܇ ႅᨱࠥ ⪙▵ ᦩᮡ ᚁᯱญෝ ᷱʑ۵ ⩥ḡᯙॅಽ aा⧩݅12 . .

ə ݅ᮭԁ ᦥ⋉ ᬑญ ᯝ⧪ᮡ, Queen‘s

ಽ ᯕ࠺⦹ᩍ ⍉⟝౑ᜅ ॒ಾ ᙹᗮUniversity

ᮥ ႀᦹ݅ ᬕᩢḥ ॅᮡ ྕ⃺ ⊽ᱩ⧩ᮝ໑.

ฯᮡ ࠥᬡᮥ ၼᮥ ᙹ ᯩᨩ .݅

᪍⧕᮹ ᮹ }↽ḡᯙICMC Queen‘s

۵ ֥ᩍ᮹ ᩎᔍෝ aḥ ᇢᦥUniversity 180

ᯝ௽ऽෝ ⢽⦹۵ݡ ᯕ݅⦺ݡ ᩍ᪶᮹ .⦺ݡ ‘ ’

ᯕ௝۵ ໦⋎ݖí ⌁⟝ᜅ᮹ ༉᜖ᮡ ᬦᰆ⦹Ł

ᦥ෥݅ᭁ .݅

↽⪮₍ ႒ᕾᩩᚁݡ⦺ ᱥᯥvᔍ* ,
᳑⯍ᩢ ⪙ᕽݡ⦺Ʊ ⇽v** ,
ᮅḡᬱ ĥ໦ݡ⦺Ʊ ⅩኺƱᙹ*** ,
ᩍᬕ᜚ Ʊᙹ**** , KAIST

᮹ Ʊᱶ2VFFO�T 6OJWFSTJUZ
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ᵝ↽ ⊂ᯕ ᱽŖ⦽ ᯝ ⩥ḡ šŲᮥ ษ݅⦹Ł ₙᕾ⦽ ℌ ⧪ᔍ۵ ᨱᕽ ᵡእ⦽1 Apple Tech

ᖙၙӹᩡ݅ ෝ ᵲᝍᮝಽ ⦹۵ ᮭᦦᱽ᯲ʑჶᨱSeries . DAW(Digital Audio Workstation)

š⦽ ᳬᮡ ᱶᅕॅᯕ ᱽŖࢁ Ñ௝ ᩩᔢ⧩ᮝӹ ᮹᫙ಽ ๅᬑ Ⅹᅕᱢᯙ ✚⯩ }ၽᯱӹ Łɪ, ,

ᔍᬊᯱa ᦥܭ ᯝၹ ᔍᬊᯱอᮥ ᔢᮝಽݡ ⦽ ᮹ॅᯕם ᱥᇡᩡʑ ভྙᨱ ݅ᗭ ᝅ฾ᜅ్ᭁ .݅

ᖙၙӹ ₙaᯱ ᇡᇥ᮹ݡ ၹ᮲ᯕ Ⓧí ݅෕ḡ ᦫᦹ޹ äᮝಽ ᅝ ভ ᨱᕽ ᵡእ⦽ ԕᬊ, Apple

᮹ ႊ⨆ᨱ ᧞e ྙᱽa ᯩᨩ .݅

ᖙၙӹ ⬥ᨱ ᬑญ ᯝ⧪ᮡ }↽ḡᯙ ᮹ ᩍ్ ᜽ᖅᮥ ᅕ۵్ࢹ ᜽eᮥQueen‘s University

aᲭ݅ ᮹⦺ݡ ᜽ᖅॅᯕ ࠥ᜽᮹ ŔŔᨱ ᇥᔑࡹᨕ ᯩᨕᕽ ḡญෝ ᯖ⩡ࢱḡ ᦫᮝ໕ ዁ॐ⦽. ,

ḥ⧪ ᯝᱶᮥ ঑௝ᰂʑ ⯹ॅ ॐ⧩݅ ༉ु ⟹ᯕ⟝ ၰ ➉ձ ⡍ᜅ░ ᖙᖹᮡ. , Peter Froggatt

ᨱᕽ ḥ⧪ࡹᨩ݅ ᔢᖅ ᱥ᜽ ᮡ ᨱᕽ ᇡᇥ᮹Centerݡ . (continuous presentation) Great Hall ,

⎹ᕽ✙۵ ᜅ⛽ॵ᪅᪡ ᨱᕽ ᯕ൉ᨕᲭ݅SARC Whitla Hall, Mandela Hall .

4"3$ 	4POJD -BC


8IJUMB )BMM

(SFBU )BMM

.BOEFMB )BMM
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֥ࠥ ᮹ }↽ḡಽ ᖁᱶࡽ ❡᮹ ྙם ᵝᱽ۵2009 ICMC McGill University <Different

௝۵ ᯕ෥ᮥ aḥ ᯙ░௺❑ቭ ᯙ░⟹ᯕᜅᩡ݅ ᇢᨱᕽ᮹✙י ࠦพᱢᯙ ⟝⡍ຝᜅෝStrokes> .

ᵝᱽಽ ⦹۵ ᯕ ᜽ᜅ▽ᮡ ᮹ ⢽᯲ᯙݡ ŝ ᮁᔍ⦹ᩍ əญ۵Golan Levin <Yellow Tail> ‘

ᮥ࠺⧪ ☖⧕ ᩢᔢᮥ ᔾᖒ⦹Ł ᯕ᪡ ᩑđࡽ ݅᧲⦽ ᮭ⨆ᱢ ᄡ⪵ෝ ၽᔾ᜽┅۵ äᮥ ༊ᱢᮝ’ ,

ಽ ⦽݅ ྜྷು əॅᯕ ᱽᦩ⦽ äᮡ ŝ۵ ญݍ ݉ᙽ⦽ ⫮ ᯕ ᦥܭ ❭. <Yellow Tail> (Stroke)

❑ⓕŝ ə᮹ ᬡḢᯥ ॒ࠥ ⧉̹ Łಅࡽ ᅖ⧊ᱢ ᜽ᜅ▽ᯕᨩ .݅

⥥ಽ᱾✙OLPC(One Laptop Per Child)

᮹ ᯝ⪹ᮝಽ ᱽ᯲ࡽ ෝ ᯕ<XO Computer>

ᬊ⦽ ᗭ⥥✙ᭉᨕ᮹ }ၽࠥ ๅᬑ ᰍၙᯩ۵ ם

ྙᯕᨩ݅ ۵ ↽ᗭ⦽᮹ ᮁᱡ. XO Computer

ᯙ░⟹ᯕᜅෝ ḡܭ ⍕⥉░ಽ ᦥᯕॅ᮹ Ʊᮂ

ᮥ ᭥⧕ ✚ᄥ⯩ ᱽ᯲ࡽ äᯕ݅ ᅙ .ᮡྙם

ෝ ᭥⦽ ෝ }XO Computer CSound GUI

ၽ⦹۵ äᯕ ə ᵝᱽᩡ݅ እᩢญ ⥥ಽ᱾✙.

ᯙ ۵ ᱶᅕ ኩŅ⊖ ǎa᮹ ᦥᮥॅ࠺OLPC

ᔢᮝಽݡ ⦹ᩡḡอ ə ᇡᔑྜྷᯙ ෝ ݅᧲⦽ a܆ᖒᮥ ḡܭ ᗭ⩶ᱡa ⥭ఌ⡝, XO Computer -

ᮝಽ ၵ௝ᅝ ᙹ ᯩ۵ ĥʑa ᨩࡹ .݅

௝۵ ᯕ෥᮹ ᮭᦦ Ʊᮂ ᜽ᜅ▽ᨱ ⦽ݡ ၽ⢽ࠥ ๅᬑ ⯆ၙಽᭁ݅ ᯕ ᜽ᜅ▽᮹I-Maestro .

༊⢽۵ ၵᯕ᪍ฑ ॒᮹ ᦦʑ ᩑᵝᯱෝ ᬱĊ Ʊᮂᯕᨩᮝӹ ᪅⯩ಅ ᵝ༊⧁ อ⦽ äᮡ ᜽ᜅ‘ ’ ,

▽ᨱ ᔍᬊࡽ ᖝᝒ ▭Ⓧ్סḡᩡ݅ ᖝᝒ ᯕ░᮹ߑ ᇥᕾᮥ ☖⧕ ᨜۵ ᯲࠺ ᱶᅕ᮹ ᯙ᜾ශᯕ.

ᔢݚ⦽ ᙹᵡᯕᨕᕽ ॒ᮝಽ᮹ ᱢᬊᯕ ∊ᇥ⯩ aLive-Electronics, Network Performance

⧔܆ ᅕᩡ݅ ᜽ᜅ▽᮹ ᖝᝒᮡ aᗮ ᖝᕽ᪡ ༉ᖹ ⌂⃹ ᰆ⊹ෝ ☖⧕ ᯕ൉ᨕᲭ݅ ✚⯩. 3D .

༉ᖹ ⌂⃹ ᰆ⊹᮹ Ⓧʑӹ aĊᯕ ออ⊹ ᦫᮡ ᙹᵡᯙ äᮥ qᦩ⦹໕ ⦺ᔾ }ᯙ᮹ Ʊᮂᮥ,

༊ᱢᮝಽ ⦽ ⪵ᵲݡ ၰ ᅕɪᯕ ᛞḡ ᦫᮥ ॐ ⧩ .݅

ᜅ⎵ᨕ ❵ಽᯪ ᮥ ᭥⦽ ᮹ }ၽᨱ ⦽ݡ ࠥྙם ၽ⢽ࡹᨩ۵(score following) MSP Object

ߑ ə ໦⋎ᮡ ಽ ᖁ⧪ ᦦᅕ ⇵ᱢ ᱶࠥಽ ჩ, <Antescofo> ‘ (anticipatory score following)’

ᩎ⧁ ᙹ ᯩ݅ ᮭŁ ᮹ ⇵ᱢᮥ ᯕᬊ⦽ ᜅ⎵ᨕ ❵ಽᯪ ʑჶᮡ ᮹. (pitch) Miller Puckette

᪅ቭ᱾✙ᯙ ᯕ ᮹ ᯲⣩ᨱ ᔍᬊࡽ ᯕ⬥ಽ ⪵ᵲݡ ,ᨩMSPࡹ pd fiddle~ Phillippe Manoury
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ᮝӹ ֥ᨱ Ŗ}ࡽ ᯕ ʑᚁᯕ ⩥ᰍʭḡࠥ ձญ ᥑᯕŁ ᯩᮭᮡ ə ⬥ ᯕ౨݅ ⧁ ᔩಽᬕ, 1995

ʑᚁᯕ ᨧᨩ݅۵ äᮥ ၹ᷾⦽݅ ۵ ə్⦽ ᱱᨱᕽ ᅝ ভ ᵝ༊⧁ อ⦹݅ ⦝⊹. <Antescofo> .

ᯕ᫙᮹ ݅᧲⦽ ᮭᦦ ᱶᅕᮭŁ ၰ ᮭ⢽ ჩ⪙ Ǎe ჩ⪙ ▽⡍ ᮹✙י ᩩᔢ ʙᯕ ॒᪡ ᮭ( , , , )

⨆ ᱶᅕ ॒ෝ ᇥᕾ⧕ ԥᮝಽ៉ ᅕ݅ ݅᧲⦽ ⩶┽᮹ ᯙ(spectral flux, centroid, cepstrum )

░௺ᖹ ௝ᯕቭ ⟝⡍ຝᜅ᪡ ⍕⥉░ ᮭᦦ᮹ ᔢ⪙᯲ᬊᯕ a܆⦹ࠥಾ Ǎ⩥ࡹᨩ݅, .

ᮭᦦᯕ ᜽e ᩩᚁᯕ௝۵ ᱱᨱ ₊ᦩ⦹ᩍ ᜽eᮥ ݅൉۵ ႊჶᮥ ၵЩᮝಽᕽ ᔩಽᬕ ⩶┽᮹,

ᮭᦦ ₞᯲ᮥ ᜽ࠥ⦹ಅ ⦽ ᜽ᜅ▽ᯙ ࠥ ᔕ⠕ᅝ อ ⧩݅ ✚⯩ ŝCyclotron . ChucK

ᮥ ᔍᬊ⦹ᩍ ⥥ಽ☁┡᯦ᮥ }ၽ⧩݅۵ ᔍᝅŝ ᬱ⩶᮹ ᔍᬊᯱ ᯙ░⟹ᯕᜅෝ ᔍProcessing ,

ᬊ⦹ᩍ ᮭᦦᮥ ᯲ł⧕a۵ ᜽ᩑᮡ ⯆ၙಽᭁ݅ ᮡ ᭚ᨱ Ŗ}ࡹᨕ ᯩ۵ ᔢ┽ᯕ໑. Cyclotron ,

ŝ ᮥ ݅൑ ᙹ ᯩ۵ ᔍ௭ᯕ௝໕ ٥Ǎӹ ᜽ࠥ⧕ᅝ ᙹ ᯩ݅ChucK Processing .

⥥ಽəఉᮥ ⥭ఌ⡝ᨱᕽ ᔍᬊ⧁ ᙹ ᯩ۵ ⥭్əᯙ ⩶┽ಽ ᄡ⪹CSound VST, LADSPA

⧕ᵝ۵ ᔾᖒʑᨱ ⦽ݡ ࠥྙם ၽ⢽ࡹᨩ݅ ӹ ᪡ zᮡ ⪙ᜅ✙. Cubase Ableton Live VST

ᨕ⥭ญ⍡ᯕᖹᨱᕽ Ḣᱲ ᮹ ᪅⍡ᜅ✙௝᪡ ᜅ⎵ᨕ ❭ᯝᮥ ᰍᔾ⦹ÑӹCSound , CSound

ෝ ᪡ zᮡ ႊ᜾ᮝಽ ᔍᬊ⧁ ᙹ ᯩ݅۵ äᮡ υ ௝ᬕס ᯝᯕSynthesizer VST Instrument

݅ ᔍᬊᯱ ⠙᮹ᖒᯕ ɚݡ⪵ ࡽ ᨱ ᮹ vಆ⦽ ᝁ⪙⃹ญ ၰ ᮭ⧊ᖒ ʑᚁᮥ ⧉. DAW CSound

̹ ᔍᬊ⧁ ᙹ ᯩ݅۵ ᔍᝅᮡ ⍅݅௡ ᜽թḡෝ ᯝᮝ┅ʑᨱ ∊ᇥ⦹݅ ⩥ᰍ ქᱥᮡ. LADSPA

ᯕၙ ➉┅ḡᨱ ⡍⧉ᯕ ᨕᯩ۵ࡹ ᔢ⫊ᯕ໑ ქᱥᮡ ň Ŗ}ࢁ ᩩᱶᯕ௝ŁCSound 5 , VST

⦽݅ ň ⥭ఌ⡝ᨱᕽࠥ ᔍᬊ⧁ ᙹ ᯩʑෝ ၵ௡݅. AU(Audio Unit) .

ᯙŖḡ܆ ၰ ᇥ᧝ᨱᕽ ᳦᳦ ᨙɪ۵ࡹ ෝ ᔍGenerative Media Swarm Intelligence(SI)

ᬊ⦽ ᯲ł ᜽ᜅ▽ᮥ ᗭ}⦹۵ ࠥྙם ᵝ༊⧁ อ ⧩݅ ᵝಽ ྜྷ࠺ ၙᔾྜྷ ॒᮹ ᔾ┽ෝ ᜽ဍ. ,

౩ᯕᖹ ⧁ ভ ᔍᬊ۵ࡹ ෝ ᮭᦦ ₞᯲ᯕӹ ᩑᵝᨱ ᱲ༊᜽┅۵ äᮥ ༊ᱢᮝಽ ⦹໑ ᜅ᭥ᜅSI ,

≉ญ⯩᮹ ᨱ ᮹⧕ICST(Institute for Computer Music and Sound Technology)

௝۵ ᯕ෥᮹ ⥥ಽ᱾✙ಽ ḥ⧪ࡹŁ ᯩᨩ݅ ྙם ၽ⢽۵ISO(Interactive Swarm Orchestra) .

ᯕ ⥥ಽ᱾✙᮹ ℌ ჩṙ đŝྜྷᮥ ၽ⢽⦹۵ äᮝಽ ⥥ಽə௹ၮᮥ ᭥⦽ ⥥౩ᯥᬭⓍෝ Ŗ}⦹,

۵ ᯱญᩡ .݅

ᯕ ⥥౩ᯥᬭⓍ۵ ᮭᦦᱢ ᝅ⨹ᮥ ᭥⦽ ᪡ ᦭Łญ᷹᮹ ə௹⦞ ᜽ဍ౩ᯕISO Synth Swarm

ᖹᮥ ᭥⦽ ᮝಽ Ǎᖒࡹᨕ ᯩᮝ໑ ⥥౩ᯥᬭⓍ۵ ᨙᨕಽ }ၽࡹᨩᮝӹ ⥥ಽISO Flock , C++

ə௹ၮ ᨙᨕᨱ ᯖᙺ⦹ḡ ᦫᮡ ᔍ௭ॅࠥ ᔍᬊa܆ ⦹ࠥಾ ᱽ᯲ࡹᨕ ᯩᨩ݅ ۵ ᯙŖḡ܆. ISO
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ᨱ ʑၹᮥ ࢵ ᪅ॵ᪅እᵝ᨝ ᦥ✙ෝ ᭥⦽ ੱ ⦹

ӹ᮹ ᔩಽᬕ ᗵ൉ᖹᯕ ࢁ ᙹ ᯩᮥ ॐ⦹ .݅

ๅ ⧕ ษ݅ ษᵝ⊹í ۵ࡹ ၹaᬕ ᨝Ǖ ॅᮥ

ᯕჩ ᨱᕽࠥ อԁ ᙹ ᯩᨩ݅ ᩑᖙݡ⦺ƱICMC .

᮹ ᯕᯙǭ Ʊᙹ᪡ ᮁၝᵡᮡ ⡍ᜅ░ ᖙᖹ ⩥ᰆᨱ

ᕽ ᔩಽᬕ ʑᚁᮥ ᗭ}⦹Ł ᯩᨩ۵ߑ ə ᵝᱽ۵,

⦝ᦥי ᩑ᜖ᮥ ᭥⦽ ✚ᱶ ➉▕ ┱ᔪ ᯕᨩ݅< > .

ᔍᬊᯱa ✚ᱶ ⩶┽᮹ ᩑᵝෝ ᜽ᜅ▽ᨱ ᯦ಆ⦹

໕ ᜽ᜅ▽ᮡ ᯦ಆࡽ ᩑᵝ᮹ ➉▕ŝ aᰆ ⯂ᔍ⦽,

ԕᬊᮥ ḡܭ ᩑ᜖łᮥ ₟ᦥ ᔍᬊᯱᨱí ⇽ಆ⧕ᵝ۵ äᯕ ə ⧖ᝍᯕᨩ݅ ๅᬑ ᝅᬊᱢᯙ ԕ.

ᬊᮝಽ ᔢᨦᖒʭḡࠥ ∊ᇥ⯩ w⇹ ʑᚁᯕᨩᮝ໑ ⡍ᜅ░ ᖙᖹ ᜽ᨱࠥݚ ฯᮡ ᯕॅᯕ šᝍᮥ,

ᅕᩡ .݅

᦭Łญ् ᯲ł ᇥ᧝۵ ᅕ݅ ᮡ׳ ݉ĥ᮹ ᯙŖḡᮥ܆ ᯦ࠥ⦹ಅ۵ ᜽ࠥa ĥᗮࡹŁ ᯩ .݅

✚⯩ ᦿᕽ ၽ⢽ࡽ ᮹ ᫙ᨱࠥ ŝ ʑᚁᮥ, ISO Swarm Intelligence Machine Learning Agent

ᔍᬊ⦽ ᜽ࠥࠥ ᯩᨩ݅ ✚⯩ ᯕ ⟹ᯕ⟝ ᖙᖹᮡ ᝅ᜽eᮝಽ ᯙeŝ ⧉̹ ᷪ⯆ᩑᵝa a܆⦽.

ෝ ᖅĥ ᱽ᯲⦹۵ äᮥ ᵝᱽಽ ߑ۵⧩ ə ᯕ෥ࠥ ᩡ݅ ⟹ᯕ⟝Agent , , <Improvagent> . ISO

ᖙᖹŝ ษ₍aḡಽ ௝ᯕቭ్ญ ၰ ⥥౩ᯥᬭⓍෝ ᱽŖ⦹۵ äᯕ ᵝࡽ ၽ⢽᮹ ԕᬊᯕᨩ .݅

⩥ᰍಽᕽ۵ ݉ᙽ⦽ ၹᵝ ᔾᖒ ᱶࠥa ⩥ᰍ ᔢᨦᱢᮝಽ ᔍᬊࡹŁ ᯩ۵ ᦭Łญ् ᯲ł᮹

ᱥᇡᯕḡอ ᨱᕽ ⧕ษ݅ Ŗ}ࡹŁ ᯩ۵ ᔩಽᬕ ᯙŖḡ܆ ʑჶᮥ ᔍᬊ⦽ ᦭Łญ् ᯲, ICMC

ł ʑᚁॅ᮹ ⇵ᖙෝ qᦩ⦽݅໕ ນḡᦫᦥ ᝅᬊᱢᮝಽࠥ ᔍᬊa܆⦽ ᗭ⥥✙ᭉᨕॅᯕ ॒ᰆ⧁

äᮝಽ ᩩᔢࡽ .݅

ݡݚ ↽Ł᮹ íᯥᨵḥᮝಽ ⠪a ၼ޹ ᨵḥᯕ ᪅⥩ᗭᜅಽ ᱥ⪹ࡹ໕ᕽ ฯᮡ ᙹᱶQuake ,

❱ᯕ ᖙĥ᮹ }ၽᯱॅᨱ ᮹⧕ ᙹᱶ ၰ }ၽࡹŁ ᯩ݅ }ᯙᱢᮝಽ۵ ᨱᕽ aᰆ ᰍၙ. ICMC

ᯩᨩ޹ ⟹ᯕ⟝ ᖙᖹᯙ ۵ ᨵḥᯕ ᱽŖ⦹۵ ᯙ⋎ ᛩ❦ íᯥ ⪹Ğ օ✙ᬭ┚ ⥭q3osc Quake 1 ,

౩ᯕ ⪹Ğᮥ ᮭᦦ᮹ ᩢᩎᮝಽ aᲙ᪵݅ a Ŗeԕ᮹ ⋱ฎ░ ᪅ቭ᱾✙íᯥ ԕ᮹ ┥. q3osc , (

⪹ ᇡᮁྜྷॅ᮹ ᳭⢽ෝ ෝ ᯕᬊ⦹ᩍ ⇽ಆ⦹Ł, ) OSC(OpenSound Control) , Super

ᮡ ə ᯕ░ෝߑ ʑⅩಽ ⦹ᩍ ᮭ⨆ᮥ ⇽ಆ⦽݅ ݅ᵲ ᮁᱡ᮹ íᯥ ŖeᯕCollider, ChucK .

݅ᵲ ᮁᱡa ⧉̹ e݉⦽ ᮭᦦᮥ อॅ ᙹ ᯩ۵ Ŗeᮝಽ ၵѭ۵ äᯕ݅ ✚⯩ ᔢᩢࡽ ᜽ᩑ.

*40 'MPDL
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��� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

ᩢᔢᮡ ᨱᕽCCRMA <SLOrk: Standford

ᨱ ᮹⧕ ⩲ᩑࡽ äᮝಽ ᳬLaptop Orchestra>

ᮡ ᯙᔢᮥ ԉʑ۵ ۵ߑ ᇡ᳒⧉ᯕ ᨧᨩ .݅

ᯕჩ ᮹ ➉ձ ᖙᖹ ᵲ aᰆ ฯᮡ ᯕICMC

ॅᯕ šᝍᮥ ᅕᩡ޹ äᮡ ݉ᩑ ݅ᵲ ⎵ᨕ⍕⥉'

❦ᮥ ᵝᱽಽ ⦹۵ ᖙᖹᯕᨩ݅ ᮹‘ . CNMAT

ŝ ᮹ ᮥDavid Wessel Stanford Ge Wang

እ೐⦹ᩍ Roger Dannenberg, Miller

॒᮹ ݡݚ ↽Ł᮹ ᩑᔍॅᯕ ⦽ ᯱญPuckette

ᨱ ༉ᩍ ⩥ᰍ ⍕⥉░ ᨦĥ᮹ ᯙࢱ⪵ ݅ᵲ ⎵ᨕ ෝ ᨕਜí ᔍᬊ⧕᧝ ⦹۵aෝ ᮹⦹ᩡCPUם

.݅

ᱥℕᱢᯙ ➉ձॅ᮹ ၽᨙᮥ ᫵᧞⦹໕ ݅ᵲ ⎵ᨕ ᜽ᜅ▽ᮥ ɮᱶᱢᮝಽ ၼᦥॅᯕ۵ ἞ŝ ᇡ

ᱶᱢᯕÑӹ ⓑ ᮹ၙa ᨧ݅۵ ᯦ᰆᮥ aḡ۵ ἞ᮝಽ ӹڹᨩ݅ ✚⯩ ᮡ ᯕ. , Miller Puckette

ၙ ᪅௹ᱥᨱ ᄲ಍⃹ญ ᜽ᜅ▽ᯕ ⍕⥉░ ᮭᦦ᮹ ᯲łᨱ ᔍᬊࡽ ၵa ᯩᮝ໑ ᯕಽ ᯙ⧕ ၽᔾ,

⦹۵ ᅖᰂᖒᯕ ⓑ ྙᱽa ࢁ äᯕ໑ ə ྙᱽa ⧕đ⦹ʑ ᭥⧕ ᡀᦥ᧝ ⧁ ᨱթḡ᪡ ᜽eᯕ

ออ⊹ ᦫᮭᮥ ḡᱢ⧩݅ ၹ໕ᨱ ᔩಽᬕ. ,

᪅ॵ᪅ ⥥ಽə௹ၮ ᨙᨕᯙ ᮥ ☖⧕ChucK

ձญ ᦭ಅḥ ᮡ ᅕ݅ ݅ᵲ ⎵ᨕGe Wang

ʑᚁᮥ ɮᱶᱢᯙ ᜽bᮝಽ ၵ௝ᅕᦹ۵ߑ,

✚⯩ ᄲ಍ ⃹ญෝ ᭥⦽ ᔩಽᬕ ᗭ⥥✙ᭉᨕ

}ၽ ʑჶᯕ ዁෕í Łࡹ᯦ࠥ ᯩᮭᮥ ḡᱢ

⦹໑ ň Ŗ}ࢁ Mac OSX 10.6(Snow

ᮥ ᔍಡಽ ॅᨩ݅Leopard) .

ᬵ ᯝ ᱡ֢ ᨱᕽ᮹ ᪅⥥8 24 , Whitla hall

ܾ ⎹ᕽ✙ಽ ᮹ ⎹ᕽ✙ ᖙᖹᯕ ᜽᯲ࡹᨩ݅ ⍉⟝౑ᜅ ʑe ᦩ࠺ ⫭᮹ ᱱᝍ ⎹ICMC 2008 . 2

ᕽ✙ ᪡ ᱡ֢ ⎹ᕽ✙ ႅ ⎹ᕽ✙(lunchtime concert) (evening concert), (late night concert)

᮹ Ǎᖒᮝಽ ๅᯝ ⫭᮹ ⎹ᕽ✙a ᨩ݅ࡹ↽{ ᱶ⧕ḥ ᜽e᮹ ⎹ᕽ✙ ᯕ᫙ᨱࠥ ᦥ⋉ ᜽ᇡ4 . 9

░ ᱡ֢ ᜽ʭḡ ĥᗮ۵ࡹ ᔢᖅᱥ᜽ a ษಉࡹᨕ ᯩᨕ ᨙᱽ௝ࠥ6 (continuous presentation)

᮹ ᜽ᩑ ᩢᔢR�PTD
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ᮭᦦ ᯲⣩ᮥ ᷱʙ ᙹ ᯩᨩ .݅

ᯝ᮹ ⎹ᕽ✙ෝ ᭥⧕ ᩍł᮹ ᮭᦦ ᯲⣩ᯕ ᖁᄥࡹᨩ۵ߑ ᯕ ᵲ łᯕ ⦽ǎ ᯲7 ICMC 200 , 7

łaॅ᮹ ᯲⣩ᯕᨩ݅ b ⎹ᕽ✙۵. Joel Ryan, Elliott Sharp, George Lewis, Mark

॒ ໦᮹ ᮭᦦApplebaum, Simon Waters, Pamela Z, Adrian Moore, Nick Collins 8

⒱౩ᯕ░ᨱ ᮹⧕ ʑ⫮ࡹᨩ .݅

⎹ᕽ✙ ᖙᖹ᮹ ᜽᯲ᮥ ᦭ฑ ᪅⥥ܾICMC

⎹ᕽ✙۵ ൉⊁ ᦺᔢት ᮹(Roots Ensemble)

ᩑᵝෝ ᭥⦽ ᯲⣩ॅಽ Ǎᖒࡹᨩ݅ ⥭൉✙᪡.

᦭☁ ᔪᗭ⡑᮹ ມ❑⡍ܪ ᔍᬕऽ᮹ ⬉ŝෝ ᯹

ᔕฑ ᮹ ᮥ እ೐⦹ᩍMikel Kuehn ‘Crack'

ᨕ⑁ᜅ❒ ᦦʑ᪡ ᯝ౪✙ಽ ᨕ⑁ᜅ❒ᮥ ᭥⦽ 9

ł᮹ ᯲⣩ᯕ ᩑᵝࡹᨩ݅ ᪅⥥ܾ ⎹ᕽ✙a ᩕ.

ฑ ᨱᕽ۵ ๅᯝ ᱡ֢ ⎹ᕽ✙a }Whitla hall

ߑᨩ۵ࡹ↽ ᬵ᫵ᯝ ᱡ֢ Ŗᩑᨱᕽ۵ ၙǎ ᜅ╁⡍ऽ᪡ ᄉ❭ᜅ✙e᮹ օ✙ᬭⓍᔢ᮹ ⦝ऽ႒,

ॽ౩ᯕෝ ᔍᬊ⦽ ᪡ ᮹ a ٩ʙᮥJuan-Pablo Caceres Alain B. Renud 'Net:Disturbances'

ҭᨩ .݅

᪅⬥ ᜽ ᇥŝ ᜽ ᇥᨱ ⦹൉ ⫭ᦊ ᩕฑ ᱱᝍ ⎹ᕽ✙۵ ᮹12 15 1 30 2 SARC The Sonic

ᨱᕽ ᩕಙ݅ ᳬᮡ ᮭ⨆ᮝಽ ᮭᦦᮥ qᔢ⧁ ᙹ ᯩᨩḡอ ᰆᗭa ⩲ᗭ⦽ šĥಽLab . , ICMC

ₙaᯱॅᮡ ࢱ ჩ᮹ ⎹ᕽ✙ ᵲ ᖁ┾⦽ ⦹ӹ᮹ ⎹ᕽ✙ᨱอ ₙᕾ⧁ ᙹ ᯩᨕ ᦥᛍᬡᯕ ԉᦹ

.݅

ᨱ ᮹⧕ ᖁᱶࡽ ᯲⣩ॅಽ ǍᖒPamela Z

ࡽ ⪵᫵ᯝ ᱱᝍ ⎹ᕽ✙۵ “Presence of

௝۵ ᵝᱽಽ ᯕ൉ᨕᲭ݅ ᯕ ⎹ᕽ✙۵Body" .

ʡษญӹ᮹ ▭᯦ᮭᦦ᯲⣩ᯙ ‘in sich selbst’

ಽ ᜽᯲⦹ᩡ݅ ᱽ༊ᨱ ௝۵. ‘being in itself’

᮹ၙෝ Łݕ ᯩ۵ ᯕ łᮡ ᯙe᮹ qᱶᮥ ӹ

┡ԕ۵ ᨙᨕॅᮥ ᔍᬊ⦹ᩍ ᗭญ᮹ ᦭�ᯕෝ

อॅŁ ə ᦭�ᯕॅᯕ ᨕญෝߊ⨆ᮭ ᯕ൉ᨕ
/FU� %JTUVSCBODFT
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��� ⍕⥉░ᮭᦦᱡձ ᨱၡ౩ ᱽ ⪙�

ᮭᦦᯕ ᪥ᖒ۵ࡹ ᱥℕᱢᮝಽ ┥┥⦽ Ǎ᳑ෝ aḥ ᙹᵡ ᮡ׳ ᯲⣩ᯕᨩ .݅

अᯕᨕ ᳑⯍ᩢ᮹ ᪅ॵ᪅እᵝ᨝ ᯲⣩ᯙ ᯕ ၽ⢽ࡹᨩ݅ ⦽ǎ᮹ ᱥ'The Voice of the Sun' .

☖ ᖒᦦłᯙ ᩍ₞᜽᳑ෝ ə௹۝్ ⧊ᖒჶᮝಽ ᰍǍᖒ⦽ łᮥ ┽᧲᮹ ᯕၙḡ᪡ đ⧊᜽┉ ᯲

⣩ᯕᨩᮝ໑ ᩍ₞᮹ ᪅ཹ⦽ ۱ӭŝ ⇵ᔢᱢᯙ ᩢᔢᯕ ᱢᱩ⯩ ᯕ൉ᨕᲙ ǎᦦᨱ ⦽ݡ ᔩಽᬕ,

ᯙᔢᮥ ԉʕ ⬭෎⦽ ᯲⣩ᯕᨩ .݅

ᙹ᫵ᯝ ᱱᝍ ⎹ᕽ✙᮹ łॅ ᩎ᜽ Pamela

ᨱ ᮹⧕ ᖁłࡹᨩ۵ߑ ᯕ ⎹ᕽ✙۵Z ,

௡ ᵝᱽಽ Ǎᖒࡹᨩ݅“Presence of Mind” .

ᯕ ⎹ᕽ✙ᨱ۵ ࠦᯝᨱᕽ Ł⦹࠺⪾ ᯩ۵ ᩍ

ĥᙺᯕ ෝ ၽ⢽⦹ᩡ'Time Sculptures III'

݅ ᯕ ᯲⣩ᮡ bᯱ ݅ෙ ᗮࠥಽ Ğ⨹⦹۵.

᜽eᨱ š⦹ᩍ ⢽⩥⦽ ᮭᦦ ᩢᔢ ⟝⡍ຝᜅ, ,

a đ⧊ࡽ ມ❑ၙॵᨕ ᯲⣩ᮝಽ ᖒᦦaᯕʑ

ࠥ ⦽ ᯲łᯱ ᅙᯙᯕ Ḣᱲ ݡྕ ᭥ᨱᕽ ⟝⡍ຝᜅෝ ⠝ℱ š~ॅ᮹ ᳬᮡ ၹ᮲ᮥ ᨜ᨩ .݅

༊᫵ᯝ ᱱᝍ ⎹ᕽ✙ᨱᕽ۵ ʡᕾᵡᯕ ᮹ ᗭᖅ ಽᇡ░ ᩢItalo Cavino <Invisible Cities>

qᮥ ၼᦥ ₞᯲⦽ ₥ձ ▭᯦ᮭᦦ᯲⣩ᯙ ෝ ၽ⢽⦹ᩡ݅ ᯕ ᯲⣩ᮡ5 ‘Welcome To Halsa’ .

ᯕჩ ᮹ යݡၙ ᬑᙹ ᯲⣩ᮝಽ ᖁᱶࡹᨩ݅ICMC .

ᝁᖒᦥ᮹ ۵ ɩ᫵ᯝ ᱱᝍ ⎹ᕽ✙ᨱᕽ ၽ⢽ࡹᨩ݅ ᰆᮡᵝa ⮲႒⦥෥ᮥ‘spring flowing’ .

ᔍᬊ⦹ᩍ อु ᩢᔢŝ ᦥԁಽə ᔍᬕऽa đ⧊ࡽ ᪅ॵ᪅እᵝ᨝ ᯲⣩ᮝಽ ᩢᔢŝ ᮭ⨆᮹ ▮,

ᜅℱa ⬭෎⦹í ᳑⪵ෝ ᯕ് ᯲⣩ᯕᨩ .݅

ᔢᖅ ᱥ᜽ᨱᕽ۵ ࢱ ໦᮹ ⦽ǎ ᯲ła᮹ ᯲⣩ᯕ ၽ⢽ࡹᨩ݅ ⌁⟝ᜅ ԕ᮹ ᨱ. Great Hall

ᕽ ᩕฑ ᬵ᫵ᯝᨱ۵ ⪮ၝ᮹᮹ ݅₥ձ ▭᯦ᮭᦦ ᯲⣩ᯙ ᯕ‘A Large Bee's Flight Ver. 4’

ၽ⢽ࡹᨩ݅ ⍅݅௡ ჭᯕ ԕ ᵝ᭥ෝ ࠭ᦥ݅۵ܩ ॐ ᔍᬕऽa ℎᯱ᮹ ᵝ᭥ෝ ᯱᮁ೎í ᇡᮁ.

⦹۵ ॐ⦽ ݅₥ձ᮹ ᜅ⦝⍅ෝ ᯕᬊ⦽ Ŗeqᯕ ᯹ ⢽⩥ࡽ ᯲⣩ᯕᨩ݅, .

ᩢᔢŝ ᮭᦦᯕ đ⧊ࡽ ມ❑ၙॵᨕ ᯲⣩ॅಽ Ǎᖒࡽ ༊᫵ᯝ᮹ ᔢᖅᱥ᜽۵ ᮹ ມ❑SARC

ၙॵᨕ ൙ᨱᕽ ᯕ൉ᨕᲭ݅ ᩍʑᕽ ᮅḡᬱ᮹ a ၽ⢽ࡹᨩ۵ߑ ౩⎵ঊ. ‘Phantasma 2007’ ,

ࡽ ⦝ᦥי᪡ ┡ᦦʑ ᮭᔪᮥ ᗭᰍಽ ᨱ ᮹⧕ ⃹ญࡽ ⍕⥉░CLM(Common Lisp Music)

ᮭᦦŝ ᩍᬕ᜚᮹ ᨱ ᮹⦽ ᩢᔢ⪵a ⬭෎⦹í ᨕᬑ్ḥ ᯲⣩ᯕᨩ݅<Woonogram> .

5JNF 4DVMQUVSFT ***
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⍉⟝౑ᜅ ʑe ᵲ ๅᯝ ႅ ᨱᕽ ᩕฑ ⎹ᕽ✙۵ ⓕ౞ᨱᕽ ḥ⧪۵ࡹ äŝ zMandela Hall

ᯕ ᯱᮁಽᬕ ᇥ᭥ʑᨱᕽ ๆᵝӹ ᮭഭෝ ษ᜽໕ᕽ š௭ᯕ a܆⦹ᩡ݅ ⠙ᦩ⦽ ᇥ᭥ʑᨱᕽ ᩑ.

ᵝ۵ࡹ ⎹ᕽ✙ᯙ อⓝ ᱱᝍŝ ᱡ֢ ⎹ᕽ✙ᨱ እ⧕ ᝅ⨹ᱢᯙ ᯲⣩ॅᯕ ฯᯕ ᩑᵝࡹᨩ݅ ə.

ᵲ ᬵ᫵ᯝᨱ ᩑᵝࡽ ŝ ᮹ ۵ ࢱ ໦᮹Allison Ogden Krzysztof Wolek ‘Enter the Turtle'

ᩑᵝᯱ᯲łᯱ᮹ ࢱ ᮹ݡ ఊ┲อᮝಽ ෝ ᯕᬊ⦽ ᷪ⯆ ᩑᵝෝ ᅕᩍᵝᨩ݅( ) Max/MSP .

ੱ⦽ ༊᫵ᯝᨱ ᩑᵝࡽ George Essl, Ge

Wang, Henri Penttinen, Jonathan

᮹Middleton ’MoPhOrc: Suite for Mobile

ᮡ ᱥ⪵ෝݡ⮕ ᦦʑಽ ᯕPhone Orchestra‘

ᬊ⦽ }᮹ ᳑łᮝಽ ฯᮡ ᯕॅ᮹ šᝍᮥ ҭ4

ᨩ .݅

ษḡส Ŗᩑᯙ ɩ᫵ᯝ ႅ Ŗᩑᨱᕽ۵ ⍉⟝

౑ᜅ ʑe ᦩ࠺ ᖁᱶࡽ ໦᮹ ఊ┲ ᷪ⯆ᩑᵝ5

ᯱ᪡ ᦥᯕญ᜽ ᱥ☖ ᮭᦦaॅ᮹ ⩲ᩑᮝಽ ᮹ ෝၙݡ ᰆ᜾⦹ᩡ݅ICMC 2008 .

ษ⊹໑

ᨱᕽ ࡽ↽{ ֥ࠥ ۵ ⧪ᔍ ḥ⧪᮹ ᵡእᖒŝ ๅҥ్ᬡᨱQueen‘s University 2008 ICMC
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