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ԋ૗ऀͷָේͷؒ۠ࢭٳʹ͓͚Δࣗಈ൐૗ͷςϯϙ੍ޚ
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֓ཁɿָේʹैͬͯɼਓͷԋ૗ʹ௥ैͯࣗ͠ಈతʹ൐૗ύʔτΛԋ૗͢ΔγεςϜ EurydiceʢϢϦσΟεʣ

͸ɼԋ૗ͷੜ੒աఔΛ֬཰ϞσϧͰϞσϧԽ͢Δ͜ͱʹΑΓɼ଎౓มԽ΍஄͖ؒҧ͍͕͋ͬͯ΋ॊೈʹ௥

ैͰ͖Δࣗಈ൐૗γεςϜͰ͋ΔɽEurydice Ͱ͸ԋ૗ऀʹΑΔೖྗʹ͍ͯͮجςϯϙ੍͢ޚΔ͕ɼָේ্

Ͱԋ૗ऀύʔτͷؒ۠ࢭٳͰ͸൐૗ύʔτͷςϯϙ੍͕ޚͰ͖ͳ͍ɽຊڀݚͰ͸ɼͦͷΑ͏ͳ۠ؒͰɼݤ

ͷλοϓಈ࡞ʹΑΔ൐૗ͷςϯϙ੍ݕ͍ͯͭʹޚ౼ͨ͠ɽ·ͣɼλοϓಈ࡞Λݤ͏ߦΛܾఆ͢ΔͨΊʹɼ

Ͱ֬ೝͨ͠ɽલॲཧͱͯ͠ɼEurydiceݧ཭ʹؔ͢Δϛελον཰ΛධՁ࣮ڑͷؒݤ Δ͢༺࢖ʹ standard

MIDI FileʢSMFʣ΁λοϓಈ࡞ʹඞཁͳԻූΛૠೖ͠ɼૠೖͨ͠ԻූΛλοϓ͢Δ͜ͱͰςϯϙ੍ޚͱۂ

ͷਐߦΛͨͬߦɽָේʹ͸ଘ͠ࡏͳ͍ԻූͰ͋ΔͨΊԻ͸ग़ྗ͠ͳ͍ɽ͜ΕΒΛ࣮૷͠ɼಈ࡞Λ֬ೝͨ͠ɽ

Ωʔϫʔυɿࣗಈ൐૗ɼςϯϙ੍ޚɼMIDIϑΝΠϧ

Tempo control for automatic accompaniment while
player rests in musical score

Nagano Ami1,†1 Saito Yasuyuki1,a) Nakamura Eita2 Sagayama Shigeki3

Abstract: Automatic music accompaniment system synchronizes with human player’s performance. Eury-
dice is one of such systems that model the generation process of the performance with a probabilistic model,
which can therefore follow flexibly the performance in presence of tempo changes, mistakes, skips and repeats.
As the tempo control is made by following the player’s input, it is a problem while the player’s part has a
long rest in the score. In this study, we discuss tempo control of the accompaniment by key tapping. To
determine a key for the tap operation, wrong key rate was experimentally evaluated across various distances
between keys. Then, as a preprocessing, we inserted necessary notes for the tap operation into the standard
MIDI file (SMF) for Eurydice, so that Eurydice controls tempo and proceeds forward when the player tapped
the inserted notes. The inserted notes cause no sounds, because they do not exist in the original musical
score. We implemented these new features and confirmed a successful operation.

Keywords: automatic accompanimentɼtempo controlɼMIDI file
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Λԋ૗͢ΔγεςϜΛɼ͜͜Ͱ͸ࣗಈ൐૗γεςϜͱݺ

Ϳ [1], [2]ɽࣗಈ൐૗γεςϜ͸ɼγεςϜଆ͕ԋ૗ऀͷࢦ

ࣔʹ߹ΘͤΔ͜ͱͰ੒Γཱ͍ͬͯΔɽ

͔͠͠ɼਓͷԋ૗͸ָේ௨ΓͰͳ͘ɼෆ֬ఆͳ΋ͷͰ͋

Δɽͨͱ͑͹ɼςϯϙͷ༳Β͗΍Իߴͷؒҧ͍ɼ༨෼ͳԻ

ͷૠೖɼඞཁͳԻͷܽམɼԻྔͷมԽɼ஄͖௚͠ͳͲͷཁ

Ҽؚ͕·ΕΔ [3]ɽ͜ΕΒͷཁҼΛ౿·͑ɼEurydiceʢϢϦ

σΟεʣ[4] ͸ԋ૗ͷੜ੒աఔΛ֬཰ϞσϧͰهड़͢Δ͜ͱ

ʹΑΓɼॊೈʹ௥ै͢Δ͜ͱ͕ՄೳͰ͋Δɽ͜ͷΑ͏ͳٕ

ज़͸ɼϐΞϊͷยखͰͷ࿅श΍ιϩύʔτͷ࿅शͷ࢖ʹࡍ
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༻Ͱ͖Δ΄͔ɼڠ૗ۂ΍࿈஄ɼύʔτ͕ෳ਺͋ΔۂͰ૗ऀ

਺Λ௿͠ݮԋ૗ΛՄೳʹ͢ΔޮՌ΋ظ଴͞ΕΔɽ·ͨɼϩ

άͷऔಘʢMIDI࿥Իʣ͕ՄೳͰ͋Γɼͦͷऔಘͨ͠σʔ

λΛར༻ͯ͠৽ͨͳԋ૗ܗଶ΍৽͍͠ํۂ࡞๏ͳͲͷՄೳ

ੑΛ༩͑Δ͜ͱ͕Ͱ͖Δɽ

͜ͷγεςϜʹ͞࢒Ε͍ͯΔ໰୊ͱͯ͠ɼ(1) ԋ૗ऀ͕

Ͱ͖ͳ͍͜ͱ΍ɼ(2)͕ࣔࢦΈͷؒɼγεςϜ΁ςϯϙٳ ൐

૗ԋ૗ͷද͕ݱඞͣ͠΋ԋ૗ऀͷҙਤʹԊΘͳ͍͜ͱ͕͋

Δɼͱ͍͏఺͕͛ڍΒΕΔɽͦ͜ͰຊڀݚͰ͸ɼݤͷλο

ϓಈ࡞ʹΑΔ൐૗ͷςϯϙ੍ݕ͍ͯͭʹޚ౼ͨ͠ɽ

2. ࣗಈ൐૗γεςϜEurydice

2.1 γεςϜ֓ཁ

Eurydice ͸ɼָේΛࢀরͭͭ͠ɼԋ૗ऀͷԋ૗ʹ௥ै͢

Δࣗಈ൐૗γεςϜͰ͋Δɽԋ૗ऀͷςϯϙʹ߹Θͤͯ൐

૗Λԋ૗͢Δɽ·ͨɼ஄͖ؒҧ͍ʢϛελονʹΑΔ༨෼

ͳԻͷૠೖɼԻͷ୤མɼԻޡߴΓʣ΍஄͖ඈ͹ ʢ͠൓෮࿅श

΍খઅͷলུʣ͕͋ͬͨͱͯ͠΋ԋ૗ऀ͕Ͳ͜Λԋ૗ͯ͠

͍Δͷ͔Λॠ࣌ʹೝࣝ͠ɼԋ૗ऀʹ߹ΘͤͯϦΞϧλΠϜ

Ͱ൐૗Λԋ૗͢ΔɽͦͷଞɼԻྔมԽ΋ײ஌ͯ͠൐૗ͷԻ

ྔΛࣗಈతʹௐઅ͢ΔɽEurydice ͷ࢖༻ྫΛҎԼʹࣔ͢ɽ

1) ϐΞϊͷยखͷ࿅श

Eurydice खύʔτΛ୲౰͠ɼԋ૗ऀ͸ӈखͷϝϩࠨ͕

σΟύʔτ͚ͩʹूதͯ͠࿅शͰ͖Δɽࠨӈͷ୲౰Λ

ೖΕସ͑Δ͜ͱͰɼԋ૗ऀ͸൐૗ύʔτΛ࿅शͰ͖Δɽ

2) ϐΞϊ࿈஄ͷ࿅श

Eurydice ͕ηίϯυʢ௿ԻύʔτʣΛ୲౰͢Δ͜ͱ

Ͱɼԋ૗ऀ͕ϓϦϞʢߴԻύʔτʣΛ࿅शͰ͖Δɽ΋

ͪΖΜ໾ׂΛೖΕସ͑Δ͜ͱ΋ՄೳͰ͋Δɽ

3) ϐΞϊڠ૗ۂɼϐΞϊΞϯαϯϒϧ

Eurydice ͕ΦʔέετϥΛ୲౰͠ɼԋ૗ऀ͕ϐΞϊಠ

૗Λԋ૗Ͱ͖ΔɽϐΞϊڠ૗ۂΛԋ૗͢ΔͨΊʹ͸ɼ

ΦʔέετϥΛฤͨ͠ۂϐΞϊ൐૗ͱԋ૗͢Δ͜ͱ͕

͋Δ͕ɼEurydice Λ͜͏࢖ͱͰɼϑϧΦʔέετϥΛ

όοΫʹϐΞϊڠ૗ۂΛָ͠ΊΔɽ

2.2 ιϑτ΢ΣΞ֓ཁ

Eurydice͸ָේ௥੻ͱ൐૗ੜ੒͔Β੒Δʢਤ 1ʣɽָේ௥

੻Ͱ͸ਓؒͷԋ૗ΛӅΕϚϧίϑϞσϧʢhidden Markov

model, HMMʣͰද͠ݱɼԋ૗Ґஔ͸ Viterbi ΞϧΰϦζ

ϜͰਪఆ͢Δ [7]ɽ൐૗ੜ੒Ͱ͸ςϯϙਪఆΛ͍ߦɼ࣍ͷԻ

ූͷΦϯηοτ࣌ࠁΛ༧ଌ͠ɼ൐૗ͷMIDI ͠ظੜΛಉ࠶

ɽ͏ߦͯ

ָේ৘ใ͸ SMF format 1 Λ࢖༻͠ɼMIDI ৴߸Λೖྗ

͢Δ͜ͱͰಈ͢࡞ΔɽͦͷͨΊɼిࢠϐΞϊ΍ MIDI υϥ

ϜͳͲͷ MIDI ରԠثػͰ࢖༻Ͱ͖Δɽͳ͓ɼԋ૗ऀ͕࣍

ͷԻූΛԋ૗͢ΔͷΛ଴ͪଓ͚Δʮwaiting Ϟʔυʯͱɼ೚

ҙͷδϟϯϓΛڐ༰ͭͭ͠΋ԋ૗Λ଴ͨͣʹָۂΛॱ࣍ਐ


���
��� �	��

�� MIDI �'� �	 MIDI �'�


����	�����
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ਤ 1 ָේ௥੻ͱ൐૗ੜ੒ͷؔ܎

ਤ 2 Eurydice ϝΠϯ΢Οϯυ΢

Δʮnon-waiting͢ߦ ϞʔυʯΛબ୒Ͱ͖Δɽ

ΫϩεϓϥοτϑΥʔϜͷ Qt [8] Λ༻͍࣮ͯ૷͓ͯ͠

ΓɼࡏݱɼEurydice ͸ Windows ൛ͱ Mac OS X ൛͕Ϧ

Ϧʔε͞Ε͍ͯΔɽEurydice ͷϝΠϯ΢Οϯυ΢Λਤ 2

ʹࣔ͢ɽ

3. ԋ૗ऀؒ۠ࢭٳʹ͓͚Δςϯϙ੍ޚʹؔ͢
Δ໰୊఺

ָේ্Ͱԋ૗ऀ͕ٳΈͰ൐૗͕ओମͷ৔߹ͷָේྫΛ

ਤ 3 ʹࣔ͢ɽҎޙɼ͜ͷΑ͏ͳָේ্ͷ۠ؒΛʮԋ૗ऀٳ

ͷࡏݱͿɽݺʯͱؒ۠ࢭ Eurydice Ͱ͸ɼԋ૗ऀؒ۠ࢭٳ

ʹ͓͍ͯ͸ɼͦ ͷ௚લͷςϯϙΛܧঝͯ͠൐૗Λԋ૗͢Δɽ

ͦͷͨΊɼܹٸͳςϯϙมԽ΁ͷରԠ͕Ͱ͖ͳ͍ɽ͜Εʹ

ର͠ɼԋ૗ऀؒ۠ࢭٳͷؒʹ Eurydice ʹςϯϙΛࣔ͠ࢦ

Α͏ͱ͢ΔͱɼEurydice ͷྗڧͳָේ௥੻ೳྗʹΑͬͯෆ

ద੾ͳ൐૗͕ԋ૗͞ΕΔ͜ͱʹͳΔɽ͜Ε͸ɼςϯϙΛ੍

Ͱ͸ରԠ͢ΔԻؒ۠ࢭٳΔ໨తͰԋ૗ͯ͠΋ɼԋ૗ऀ͢ޚ

ූ͕ଘͣͤࡏɼͦͷԋ૗ԻΛָේத͔Β୳͠ࡧɼͦͷԻ͕

ग़͢ݱΔָේҐஔ·ͨ͸ԻޡߴΓͱͯ͠ҙਤ͠ͳָ͍ේҐ

ஔʹδϟϯϓ͢Δ͔ΒͰ͋ΔɽͦͷͨΊɼݱঢ়ͷ··Ͱ͸

ԋ૗ऀثָ͍͓ͯʹؒ۠ࢭٳΛ༻͍ͨ൐૗ͷςϯϙ੍ޚ͸

Ͱ͖ͳ͍ɽ

͜ΕΒ͸ɼ൐૗ԋ૗ͷද͕ݱඞͣ͠΋ԋ૗ऀͷҙਤʹԊ

Θͳ͘ͳΔݪҼͱͳΔɽͦ͜ͰɼຊڀݚͰ͸͜ΕΒͷ໰୊
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La chasse より

人の演奏が休みの部分

伴奏が主体となる部分

ਤ 3 ָේ্Ͱԋ૗ऀ͕࣌ࢭٳʢԋ૗ऀؒ۠ࢭٳʣͷָේྫ

Λղܾ͢Δɽ

4. ԋ૗ऀؒ۠ࢭٳͰͷςϯϙ੍ํޚ๏

4.1 ಄෦ಈ࡞ʹΑΔςϯϙ੍ޚ

ԋ૗ʹ௚઀ؔ͠܎ͳ͍ɼ಄෦ಈ࡞ʹΑΔςϯϙ੍ํޚ๏

Λ͢࡯ߟΔɽδΣενϟʔೝࣝʹΑΔࣗಈේΊ͘Γͷڀݚ

Ͱ͸ɼᰐ͖ಈ࡞ʹΑΔ੍ޚΛ͍ͯͬߦΔ [9]ɽ͜ͷख๏Λऔ

ΓೖΕɼ1 ճͷᰐ͖Λ 1 ഥͱ͠ɼ4 ճͷᰐ͖͖Ͱ 4 ഥ 1 খ

અʢ 4
4 ഥࢠʣͱͯ͠ѻ͏͜ͱ͕͑ߟΒΕΔɽ

͔͠͠ɼ͜ͷख๏Ͱ͸ςϯϙͷ଎͍ۂͷࠔ͕ࣔࢦ೉Ͱ͋

Δɽ·ͨɼݱঢ়Ͱ͸ᰐ͖ಈ࡞Λਖ਼֬ʹଊ͑ΔͨΊʹҙਤత

ͳ஗ԆΛೖΕ͍ͯΔͨΊɼϦΞϧλΠϜੑ͕ଛͳΘΕΔɽ

4.2 λοϓಈ࡞ʹΑΔςϯϙ੍ޚ

͢࡯ߟΔํ๏Λ͢ޚΑΓςϯϙΛ੍ʹ࡞൫ͷλοϓಈݤ

Δɽԋ૗ʹ࢖༻͠ͳ͍Ωʔʹॱ࣍ਐ͢ߦΔͱ͍͏໾ׂΛ༩

͑ɼଧͯ͠ݤ΋ԻΛग़ྗ͠ͳ͍Α͏ʹͰ͖Ε͹ɼͦͷΩʔ

Λଧ͢ݤΔ͜ͱ͸ɼ͍Θ͹ऀشࢦͷشࢦͷৼΓʹରԠ͚ͮ

ΕΒΕΔɽλοϓಈ࡞͸ԋ૗࣌ͷಈ࡞ͱࠩҟ͕ͳ͍ͨΊɼ

ԋ૗ऀ͕͏ߦಈ࡞ͱڞʹɼॱ࣍ਐߦ΍ςϯϙਪఆͷ੍ޚ͸

Ͱ͸ɼڀݚΔͱ͍͏ར఺͕͋Δɽͦ͜Ͱຊ͑ߦͰ௨Γ·ࠓ

ςϯϙ੍ํޚ๏͸Ωʔͷλοϓಈ࡞ʹΑΔ΋ͷΛ࠾༻͢

ΔɽҎޙɼςϯϙ੍ޚʹ༻͍Δɼ্هͷʮԋ૗ʹ࢖༻͠ͳ

͍ΩʔʯΛʮλοϓΩʔʯͱݺͿ͜ͱʹ͢Δɽ

λοϓʹؒ۠ࢭٳΔςϯϙ͕Ұఆͷ৔߹ɼԋ૗ऀࣔ͢ࢦ

ಈ࡞Λܧଓ͢Δ͜ͱ͸ԋ૗ऀͷෛ୲ͱͳΔɽ͜ͷ໰୊Λ

ղܾ͢Δʹ͸ɼ͋Δఔ౓λοϓΛͯͬߦɼςϯϙ͕Ұఆʹ

ͳͬͨ৔߹ʹλοϓಈ࡞ΛߦΘͳͯ͘΋௚લͷςϯϙΛҾ

ΒΕΔɽ͑ߟΑ͏ʹ͢Ε͹Α͍ͱ͙ܧ͖

ςϯϙ੍ޚͷॲཧͷྲྀΕΛ·ͱΊΔͱҎԼͷ߲໨ʹ෼͚

ΒΕΔɽ

1) λοϓΩʔ͕ԡ͞Ε͔ͨ൑ఆΛ͏ߦɽ

2) λοϓΩʔͷ৔߹ɼԻΛग़ྗ͠ͳ͍ɽ

3) ॱ࣍ਐٴߦͼςϯϙਪఆΛ͏ߦɽ

߲໨ 2 ͷʮλοϓΩʔͷ৔߹ɼԻΛग़ྗ͠ͳ͍ʯͱ͍

͏෦෼Ͱ͸ԋ૗͍ͯ͠ΔϐΞϊԻ͸ OFF*1ɼͦͯ͠ MIDI

*1 ΞίʔεςΟοΫϐΞϊʹ͓͍ͯ΋ɼͨͱ͑͹ϠϚϋͷαΠϨ
ϯτϐΞϊγϦʔζΛ༻͍ͨΓɼϐΞϊফԻϢχοτΛΞοϓ
ϥΠτϐΞϊʹ௥Ճ૷ண͢Ε͹ԋ૗Ի͸ফͤΔ͕ [10]ɼݱঢ়ͷ
Eurydice Ͱ͸ೖྗ͕ MIDI ৴߸Ͱ͋Δ͜ͱΛྀ͢ߟΔͱɼຊݚ
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ਤ 4 MIDI Through Λ͠ͳ͍৔߹ͷࣗಈ൐૗γεςϜͷೖग़ྗ
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ਤ 5 λοϓಈ࡞ʹΑΔςϯϙ੍ޚΛ༻͍Δ৔߹ʹ͓͚Δࣗಈ൐૗

γεςϜͷೖग़ྗʢ௨ৗԋ૗࣌ʣ
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ਤ 6 λοϓಈ࡞ʹΑΔςϯϙ੍ޚΛ༻͍Δ৔߹ʹ͓͚Δࣗಈ൐૗

γεςϜͷೖग़ྗʢλοϓಈ࣌࡞ʣ

Through ʹ͓͖ͯ͠ɼλοϓಈ࡞ͷͱ͖͸λοϓΩʔͷ

ԻΛൃԻ͠ͳ͍Α͏ϕϩγςΟΛ 0 ʹઃఆΛ͏ߦɽMIDI

Through Λ͠ͳ͍৔߹ͷࣗಈ൐૗γεςϜͷೖग़ྗΛਤ 4

ʹࣔ͢ɽ·ͨɼλοϓಈ࡞ʹΑΔςϯϙ੍ޚΛ༻͍Δ৔

߹ʹ͓͚Δ௨ৗԋ૗࣌ͷࣗಈ൐૗γεςϜͷೖग़ྗΛਤ 5

ʹɼλοϓಈ࣌࡞Λਤ 6 ʹࣔ͢ɽ

߲໨ 1 ͱ߲໨ 2 ͷॲཧΛ࣮૷ͨ͠ɽ߲໨ 3 ͷॱ࣍ਐߦ

ͱςϯϙਪఆ͸ɼैདྷͷ੍ޚΛ༻͍Δ͜ͱ͕Ͱ͖Δɽ

5. λοϓΩʔͷܾఆํ๏ͷݕ౼

Ωʔͷλοϓಈ࡞Ͱ͏ߦςϯϙ੍ޚʹ͓͍ͯɼςϯϙΛ

ߴதͰ༻͍ͳ͍ԻۂΔͨΊʹ༻͍ΔλοϓΩʔ͸ɼࣔ͢ࢦ

ͷΩʔͱ͢Δɽԋ૗ऀ͕೚ҙͰλοϓΩʔΛܾఆͯ͠΋

Α͍ͷ͕ͩɼΘ͔Γ΍͘͢ɼϛελονͱͳΔස౓͕௿͘

ͳΔΩʔͰ͋Δ͜ͱ͕ٻΊΒΕΔɽ͜ͷ͜ͱΛؑΈΔͱɼ

λοϓΩʔͱͯ͠༻͍Δ͜ͱͷͰ͖ΔΩʔʢλοϓΩʔͷ

ީิʣͷ͏ͪͰҰ൪͍ߴԻ͔௿͍Իͱ͢Ε͹Α͍ͱ͑ߟΒ

ΕΔɽ·ͨɼ࣮ ૷΋༰қͰ͋Δɽ͔͠͠ɼ͜ ͷํ๏Ͱ͸ɼԋ

దͰ͋Δɽ࠷ϐΞϊΛ༻͍Δ͜ͱ͕ࢠ͸ి͍͓ͯʹڀ
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ਤ 7 ӡࢦʹແཧͷ͋ΔλοϓΩʔͷྫ

ਤ 8 ӡࢦʹແཧͷͳ͍λοϓΩʔͷྫ

૗Ωʔ͔ΒλοϓΩʔ·ͰखͷҠಈڑ཭͕ԕ͗͢Δ͜ͱɼ

ԋ૗ͷྲྀΕʹԊ͍ͬͯͳ͍ಈ࡞ɼແཧͷ͋Δӡࢦʢਤ 7ʣ

ʹͳΔՄೳੑ͕͋Δɼͱ͍͏ܽ఺͕͋ΔɽͦͷͨΊɼϛε

λονͷՄೳੑ͕૿Ճ͢ΔՄೳੑ͕͋Δɽ

͜ΕΒͷ໰୊Λղܾ͢Δʹ͸ɼ·ͣɼλοϓΩʔͷީิ

ͷ͏ͪɼޙ࠷ʹԋ૗ͨ͠Ґஔ͔Β͍ۙ΋ͷΛࣗಈతʹಋ

ग़͓ͯ͘͠ɽ࣍ʹɼϐΞϊӡࢦͷࣗಈܾఆ [11] Λద༻͠ɼ

λοϓΩʔͷީิͷ͏ͪɼແཧͷͳ͍ӡࢦʢਤ 8ʣʹΑΔ

ΩʔΛબ୒͢Ε͹ɼԋ૗ͷྲྀΕΛ๦͛ͣʹԋ૗ͷྲྀΕʹԊ

͏λοϓΩʔΛܾఆͰ͖Δͱ͑ߟΒΕΔɽ

6. ར͖खͱϦζϜϊϦʹؔ͢Δؔ܎

Έ΍͍͔͢ʢϦζϜࠁӈͲͪΒͷखͷํ͕ͰϦζϜΛࠨ

ʹͷΔ͔ʣʹ͍ͭͯɼར͖खͷํ͕ద͍ͯ͠ΔͱԾઆΛཱ

ͯɼҎԼͷΑ͏ͳࣔࢦΛඃऀݧʹ༩͑ͯධՁ࣮ݧΛͨͬߦɽ

• ยखͰɼࣗ༝ͳςϯϙͰҰఆͷϦζϜΛࠁΉɽ
• น΍صɼࣗ෼ͷ෦ҐͳͲɼͲ͜Λλοϓͯ͠΋ߏ
Θͳ͍ɽ

ඃऀݧʹ͸ʮยखͰʯͱ͔͠఻͑ͯͳ͍ͨΊɼඃ͕ऀݧ

Ұॠͷ͏ͪʹͲͪΒͷखΛ͍࢖ग़͔͢ͱ͍͏఺ͱར͖खͷ

஫໨ͨ͠ɽ͍ͯͭʹ܎ؔ

ඃऀݧͷར͖खͱ࣮ࡍʹ༻͍ͨखͷ݁ՌΛද 1 ʹࣔ͢ɽ

ද 1 ར͖खͱϦζϜͷࠁΈʹ༻͍ͨख

ΜͩखࠁϦζϜΛʹࡍ࣮

ར͖खʢඃऀݧ਺ʣ ӈख खࠨ

ӈखʢ17 ໊ʣ 17 ໊ 0 ໊

खʢ3ࠨ ໊ʣ 0 ໊ 3 ໊

ਤ 9 ේʢΠϯλʔόϧͳ͠ʣָ༺ݧ࣮

ਤ 10 ේʢΠϯλʔόϧ͋Γʣָ༺ݧ࣮

શһ͕ར͖खͰϦζϜΛࠁΜͰ͓ΓɼԾઆ͕ཪ෇͚ΒΕΔ

݁Ռ͕ಘΒΕͨɽ͜ͷ͜ͱ͔Βɼར͖खͰԡ͠΍͍͢λο

ϓΩʔΛ༻͍Δ͜ͱ͕ద੾ͱ͍͑Δɽ͕ͨͬͯ͠ɼͨͱ͑

͹ɼӈར͖ͷਓʹରͯ͠͸ɼதԝͷ C4 ΑΓ΋ӈଆͰ͋Δ

͜ͱ͕๬·͍͠ɽ

7. Ωʔؒͷڑ཭ʹؔ͢Δϛελον཰

ԋ૗Ωʔ͔Βλοϓಈ࡞Λ͏ߦΩʔ·ͰͷखͷҠಈڑ཭

͕ԕ͗͢Δ͜ͱʹΑΓɼϛελονͷՄೳੑ͕૿Ճ͢Δ͔

ͷূݕΛͨ͏ߦΊɼશԻ୯ҐͷΩʔؒͷڑ཭ʹؔ͢Δϛε

λον཰ʹ͍ͭͯධՁ࣮ݧΛͨͬߦɽ

7.1 ๏ํݧ࣮

ԋ૗Λ։࢝͢ΔΩʔʢج४ΩʔʣΛઃఆ͠ɼͦ ͷج४Ωʔ

ͱҰ൪͍ۙڑ཭͔Βঃʑʹ཭ΕͨΩʔΛަޓʹλοϓ͢

Δɽͦͯ͠ɼٯʹͦͷج४ΩʔͱҰ൪཭Εͨڑ཭͔Βঃʑ

ʹ͍ۙΩʔΛަޓʹλοϓ͢Δɽςϯϙ͸ BPM = 100 ݻ

ఆͰɼനݤͷΈΛ࢖༻͢Δɽ͕ූٳҰ੾ͳ͍ʮΠϯλʔό

ϧͳ͠ʯͱ 4 ഥத 2 ഥූٳͷʮΠϯλʔόϧ͋ΓʯΛ֤ 1

ճͣͭยखͰ͏ߦɽʮΠϯλʔόϧͳ͠ʯͷָේͷҰ෦Λ

ਤ 9 ʹɼʮΠϯλʔόϧ͋ΓʯͷָේͷҰ෦Λਤ 10 ʹࣔ

͢ɽͳ͓ɼର৅ͷΩʔΛଧͨ͠ݤͱͯ͠΋ɼଞͷΩʔΛ༨

෼ʹଧ͍ͨͯ͠ݤ৔߹͸ϛεͱͯ͠ѻ͏͜ͱͱ͢Δɽ

ඃऀݧ͸ϐΞϊऀݧܦ 3 ໊ɼϐΞϊະऀݧܦ 10 ໊ͷ߹

ܭ 13 ໊Ͱ͋ͬͨɽࠓճඃ͕ऀݧશһӈར͖Ͱ͋ͬͨͨΊɼ

6 ষͷ݁ՌΛؑΈͯɼӈखͷΈ࣮ݧΛͨͬߦɽඃऀݧʹ͸

આ໌ͱτϨʔχϯάΛ͔ͯͬߦΒ࣮ݧΛ։࢝͢Δɽ࣮ํݧ

๏Λਤ 11 ʹɼԻ֊ࠩͱΩʔͷରԠΛਤ 12 ʹࣔ͢ɽ

7.2 Ռ݁ݧ࣮

ϛελονͷ༷ࢠΛਤ 13 ʹɼج४Ωʔͱର৅Ωʔͷڑ
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ਤ 11 Ωʔؒͷڑ཭ʹؔ͢Δϛελον཰ͷ࣮ํݧ๏

ਤ 12 Ի֊ࠩͱΩʔͷରԠɽ͜Ε͸ར͖ख͕ӈखͷඃऀݧʹର͢Δ

Ͱ༻͍ͨൣғΛ͓ࣔͯ͠Γɼதԝͷݧ࣮ C4 ΑΓӈଆͷͩݤ

͚Λྀ͍ͯ͠ߟΔɽ

཭ʢԻࠩߴʣʹର͢Δϛελον཰Λਤ 14 ʹࣔ͢ɽԻ֊

ࠩ 15 ҎԼ͸ϛελον཰ 0 % ͷ෦෼͕ଟ͍͜ͱ͔Βɼ͜

ͷ෦෼ͷϛελον͸ԋ૗ऀͷෆ஫ҙ͔Β͍ͯͬ͜ىΔͱ

ࠩ֊ΒΕΔɽԻ͑ߟ 15 Ҏ͔߱Βϛε͕૿Ճ͍ͯ͠Δ͜ͱ

͕Θ͔ΔɽͦͷதͰҰ൪཭Ε͍ͯΔΩʔͷϛελον཰͕

௿͍ɽ͜Ε͸ɼڑ཭͸཭Ε͍ͯΔ΋ͷͷɼΩʔϘʔυͷ୺

ͷ෦෼Ͱ͋ΔͨΊૂ͍͕ఆΊ΍͍ͨ͢ΊͰ͋Δͱ͑ߟΒΕ

ΔɽҎ্ͷ݁Ռ͔Βɼݱஈ֊Ͱ͸ΩʔϘʔυͷ୺Λλοϓ

ΩʔͱఆΊΔɽ

8. ԋ૗ऀؒ۠ࢭٳʹ͓͚Δςϯϙ੍ޚͷ࣮૷

Eurydice ͸ԋ૗ऀͷԋ૗Λ௥ै͢ΔͨΊʹɼԋ૗ऀͷ

ԋ૗͢Δ MIDI σʔλΛࢀর͍ͯ͠Δɽԋ૗ऀؒ۠ࢭٳ

͸ɼ࣮ࡍͷָේ্Ͱ͸ූٳͰ͋Δ͕ɼMIDI σʔλͰ͸ٳ

ූͱ͍͏௚઀తͳσʔλ͸ଘ͠ࡏͳ͍ɽͦͷͨΊɼλοϓ

ΩʔΛଧͨ͠ݤͱ͍͏ಛఆ৚݅ԼͰॲཧ͠Α͏ͱͯ͠΋ɼ

ରԠͮʹ࡞͸ɼͦͷλοϓಈؒ۠ූٳͷָේ্Ͱͷࡍ࣮

͚ΔԻූʢූٳʣσʔλ͕ͳ͍ͷͰɼԋ૗ҐஔਪఆΛ͑ߦ

ͣɼԋ૗ऀͷҙਤͨ͠௨Γͷॱ࣍ਐ͑ߦ͕ߦͳ͍ɽͦ͜Ͱɼ

Իූσʔλͷͳ͍ූٳখઅʹԻූΛૠೖ͢Δɽ͜͜Ͱ͸ɼ

Eurydice Ͱ࢖༻͢Δ standard MIDI FileʢSMFʣʹલॲ

ཧΛ͢ࢪΑ͏ʹ࣮૷ͨ͠ɽ

SMF ͷղੳʹ͸ɼC++ ϥΠϒϥϦͷ Midifile [12] Λ༻

͍ͨɽ࣮૷߲໨ΛҎԼʹࣔ͢ɽ

ʲલॲཧʳ

1) λοϓಈ࡞Ͱ࢖༻͢ΔλοϓΩʔΛܾఆ͢Δɽ

2) 1খઅҎ্ͷؒ۠ࢭٳʹԻූΛૠೖ͢Δɽ

ԻߴɹɹɿɹλοϓΩʔɹ

Իͷ௕͞ɿɹ୯ҐԻූ௕ɹ

ʢΦϦδφϧ SMF ͔Βλοϓಈ࡞༻ SMF Λੜ੒ʣ

ਤ 13 ϛελονͷ༷ࢠ

ਤ 14 ʣʹର͢Δϛελον཰ࠩߴ཭ʢԻڑ४Ωʔͱର৅Ωʔͷج

ʲEurydiceͰͷॲཧʳ

1) λοϓಈ࡞༻ SMF ΛಡΈࠐΉɽ

2) λοϓΩʔ͕ԡ͞Ε͔ͨ൑ఆΛ͏ߦɽ

3) λοϓΩʔͷ৔߹ɼԻΛग़ྗ͠ͳ͍ɽ

4) ॱ࣍ਐٴߦͼςϯϙਪఆΛ͏ߦɽ

͜͜Ͱɼ୯ҐԻූ௕ͱ͸ɼഥࢠͷ෼฼ʹ૬౰͢ΔԻූͷ

௕͞Ͱ͋Δɽͨͱ͑͹ɼ4
4 ഥࢠͷ৔߹͸ 4 ෼Իූɼ6

8 ഥࢠ

ͷ৔߹͸ 8 ෼ԻූͰ͋Δɽ

͕ූٳ 1 খઅҎ্͋Δ SMF Λේ໘Խͨ͠΋ͷΛਤ 15

ʹɼͦͷ SMF ʹରͯ͠લॲཧΛ݁ͨͬߦՌΛਤ 16 ʹࣔ

͢ɽָේ্Ͱԋ૗ऀؒ۠ࢭٳͷ͓͍ͯࣗಈ൐૗ͷςϯϙΛ

λοϓಈ࡞Ͱ੍ޚͰ͖ͨɽ·ͨɼEurydice Λ non-waiting

Ϟʔυʹઃఆ͓ͯ͘͜͠ͱͰɼԋ૗ऀ͸λοϓ͠ଓ͚ͳ͘

ͯΑ͍͜ͱΛ֬ೝͨ͠ɽ

9. ·ͱΊ

ຊڀݚͰ͸ɼָේ্Ͱԋ૗ऀ͕࣌ࢭٳʢԋ૗ऀؒ۠ࢭٳʣ

ͷςϯϙ੍ํޚ๏Λ͠࡯ߟɼࣗಈ൐૗γεςϜ Eurydice

΁ͷ࣮૷ΛਐΊͨɽԋ૗ʹ࢖༻͠ͳ͍Ωʔͷ͏ͪͰςϯϙ
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ਤ 15 ΦϦδφϧ SMF

ਤ 16 લॲཧΛ݁ͨͬߦՌʢλοϓಈ࡞༻ SMFʣ

ͷͨΊʹ༻͍ΔʮλοϓΩʔʯͷબ୒ͷͨΊͷ༧උ࣮ࣔࢦ

ର͢Δϛελον཰ʹࠩߴ४Ωʔ͔ΒͷԻجɼ͠ࢪΛ࣮ݧ

ΛٻΊͨɽͦͷ݁Ռ͔Βࠓճ͸࠷ӈ୺ͷΩʔΛλοϓΩʔ

ͱఆΊɼstandard MIDI fileʢSMFʣΛղੳͯ͠ 1 খઅҎ

্ͷԋ૗ऀؒ۠ࢭٳΛࣗಈతʹݕग़͠ɼλοϓΩʔͷԻߴ

ΛຒΊࠐΜͩɽͦͯ͠ɼEurydice ʹλοϓΩʔʹΑΔςϯ

ϙ੍ޚͷ࢓૊ΈΛ࣮૷͠ɼಈ࡞Λ֬ೝͨ͠ɽ

๏ͷ࣮૷ΛվྑํޚͰͷςϯϙ੍ؒ۠ࢭٳɼԋ૗ऀޙࠓ

͢ΔɽࡏݱɼSMF ΁ͷલॲཧΛผγεςϜͰ࣮૷͍ͯ͠Δ

͕ɼαϒγεςϜͱͯ͠ Eurydice ಺ʹ૊ΈࠐΉɽͦͯ͠ɼ

5 ষͰड़΂ͨΑ͏ʹɼλοϓΩʔͷީิͷ͏ͪɼແཧͷͳ

͍ӡࢦʹΑΔΩʔΛબ୒͢Δํ๏ʹ͍ͭͯݕ౼͍ͯ͘͠ɽ

ँࣙ ຊڀݚͷҰ෦͸ɼ೔ຊֶज़ৼڵձͷՊֶڀݚඅิ

ॿۚ 26240025 ʹΑΔɽ
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