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֓ ཁ

Ոఉ಺ͷॅڥ؀ͷ੍ޚʹ৘ใ௨৴ٕज़Λར༻͠Α͏ͱ͢Δಈ͖͸ӹʑ੝Μʹͳ͓ͬͯΓɺ
ಛʹۙ೥ͷ IoT(Internet of Things)ٕज़ͷਐల͸ͦΕΛ࣮ݱͷ΋ͷͱͭͭ͋͠Δɽॅڥ؀
ͷҡ࣋ʹඞཁͳثػ͸ଟ͘ଘ͢ࡏΔ͕ɼͦΕͧΕͷ͕ثػෳ਺ͷॅڥ؀ཁૉʹӨڹΛٴ
΅ͨ͢Ίɼ͋Δॅڥ؀ཁૉΛҡ࣋͢ΔͨΊͷ੍͕ޚଞͷॅڥ؀ཁૉͷҡ࣋ʹͱͬͯྑ͍Ө
ಈʹΑΓେ͖͘มԽͯ͠͠·͏ͱ׆͸ਓͷڥΒͳ͍ɽ·ͨɼద੾ͳॅ؀ݶͱ͸͢΅ٴΛڹ
͍͏໰୊͕͋Γɼ͜ΕΒΛצҊͨ͠૯߹తͳޚ੍ثػʹΑΔॅ͕ޚ੍ڥ؀ඞཁͱ͞Ε͍ͯ
Δɽͦ͜ͰɼຊڀݚͰ͸ɼεϚʔτϗʔϜ͓͍ͯෳ਺ͷॅڥ؀ཁૉʹӨڹΛ༩͑ΔΞΫ
νϡΤʔλͷ੍ޚʹΑΔద੾ͳॅڥ؀ͷ࣮ݱΛ໨తͱ͢Δɽ
Λద੾ʹอͭͨΊʹ௚ۙͷڥ੒͠ɼর౓ɼԹ೤؀࡞ʹͷγεςϜͷϞσϧΛԾ૝ۭؒࡍ࣮
ΧʔςϯɼΤΞίϯɼর໌౳ͷ੍ޚΛͲͷΑ͏ʹ͑ߦ͹ͲͷΑ͏ͳ݁Ռ͕ಘΒΕΔ͔ͱ͍
͏γϛϡϨʔγϣϯΛ͏ߦɽ·ͨɼϢʔβʔߦಈ༧ଌ΋ؚΊͨγϛϡϨʔγϣϯΛଟ༷ͳ
ύϥϝʔλઃఆʹ͢ࢪ࣮͍ͯͮجΔ͜ͱͰӡ༻ํ๏ͷ࠷దԽΛ͏ߦɽ
ຊڀݚͰ͸ɼෳ਺ͷॅڥ؀ཁૉͷҡ࣋ͷͨΊʹඞཁͳ੍ޚख๏ͷબ୒Λ͏ߦɽͦͷͨΊ
ʹɼͦΕͧΕͷثػΛಈͨͤ͞࡞ͱ͖ͷӨڹ౓ΛಘΔͨΊʹγϛϡϨʔγϣϯΛͨͬߦɽ
ͦͷ݁Ռͱద੾ͳॅڥ؀ཁૉͷ஋͔ΒφογϡߧۉΛٻΊΔ͜ͱʹΑΓɼ੍ํޚ๏Λܾఆ
͢ΔɽຊڀݚʹΑΓɼҟͳΔॅڥ؀ཁૉʹӨڹΛ࣋ͭثػΛؚΊͨ૯߹తͳ͕ޚ੍ثػՄ
ೳʹͳΔɽޙࠓͷ՝୊ͱͯ͠ɼॅڥ؀ཁૉ΍ثػͷ૿ՃΛ͍ߦɼͦΕʹͱ΋ͳͬͯ࠷దԽ
ख๏ͷߟҊ͕ඞཁͰ͋Δɽ
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ୈ1ষ ͸͡Ίʹ

ຊষͰ͸ڀݚഎܠͱڀݚ໨తɼຊ࿦จͷߏ੒Λࣔ͢ɽ

1.1 ܠഎڀݚ
Ոఉ಺ͷॅڥ؀ͷ੍ޚʹ৘ใ௨৴ٕज़Λར༻͠Α͏ͱ͢Δಈ͖͸ӹʑ੝Μʹͳ͓ͬͯ

Γɺಛʹۙ೥ͷ IoT(Internet of Things)ٕज़ͷਐల͸ͦΕΛ࣮ݱͷ΋ͷͱͭͭ͋͠Δɽॅ
ΛڹཁૉʹӨڥෳ਺ͷॅ؀͕ثػΔ͕ɼͦΕͧΕͷ͢ࡏ͸ଟ͘ଘثػͷҡ࣋ʹඞཁͳڥ؀
ཁૉͷҡ࣋ʹͱͬͯྑ͍ڥଞͷॅ؀͕ޚཁૉΛҡ࣋͢ΔͨΊͷ੍ڥΊɼ͋Δॅ؀ͨ͢΅ٴ
ӨڹΛٴ΅͢ͱ͸ݶΒͳ͍ɽ·ͨɼద੾ͳॅڥ؀͸ਓͷ׆ಈʹΑΓେ͖͘มԽͯ͠͠·͏
ͱ͍͏໰୊͕͋Γɼ͜ΕΒΛצҊͨ͠૯߹తͳޚ੍ثػʹΑΔॅ͕ޚ੍ڥ؀ඞཁͱ͞Εͯ
͍Δɽ

1.2 ໨తڀݚ
ຊڀݚ͸ɼεϚʔτϗʔϜʹ͓͍ͯෳ਺ͷॅڥ؀ཁૉʹӨڹΛ༩͑ΔΞΫνϡΤʔλͷ

Λ໨తͱ͢Δɽݱͷ࣮ڥΑΔద੾ͳॅ؀ʹޚ੍
Λద੾ʹอͭͨΊʹ௚ۙͷڥ੒͠ɼর౓ɼԹ೤؀࡞ʹͷγεςϜͷϞσϧΛԾ૝ۭؒࡍ࣮
ΧʔςϯɼΤΞίϯɼর໌౳ͷ੍ޚΛͲͷΑ͏ʹ͑ߦ͹ͲͷΑ͏ͳ݁Ռ͕ಘΒΕΔ͔ͱ͍
͏γϛϡϨʔγϣϯΛ͏ߦɽ·ͨɼϢʔβʔߦಈ༧ଌ΋ؚΊͨγϛϡϨʔγϣϯΛଟ༷ͳ
ύϥϝʔλઃఆʹ͢ࢪ࣮͍ͯͮجΔ͜ͱͰӡ༻ํ๏ͷ࠷దԽΛ͏ߦɽ

1.3 ؔ࿈ڀݚ
ຊڀݚʹؔ࿈͕͋Δڀݚʹ͍ͭͯड़΂Δɽ

1



1.3.1 ϗʔϜωοτϫʔΫαʔϏεٴͼͦͷγεςϜͷ࣮ূূݕʹؔ͢

Δڀݚ

๺཮ઌ୺Պֶٕज़େֶӃେֶͷԬా [1]ʹΑΓɼ࣍ੈ୅ͷϗʔϜωοτϫʔΫͷ࣮͢ݱ
ΔͨΊʹɼ৽͍͠γεςϜͷ༗ޮੑ΍৴པੑΛධՁ͢ΔͨΊͷϗʔϜγϛϡϨʔλ͕ఏ
Ҋɾ࣮૷͞ΕͨɽϗʔϜωοτϫʔΫͷཁૉΛ࣮ॅݧ୐ʹΑΔγεςϜߏஙͷ஌ݟΛ΋ͱ
ʹɼॅ୐ɼՈిɼڥ؀ɼిྗɼਓؒͷ̑ͭͷཁૉʹ੾Γ෼͚ɺ֤ཁૉטΜͰ૬࡞ޓ༻͠ɼ
ಠཱੑΛߴΊΔ͜ͱͰݸʑͷ༷૬ͷঢ়ଶΛมԽͤ͞Δ͜ͱ͕Ͱ͖Δɽ͜ΕʹΑΓɼ࣮ੈք
ͷηϯγϯάσʔλΛऔΓೖΕͨෳࡶͳγεςϜͷݱ࠶ΛՄೳͱ͍ͯ͠ΔɽγϛϡϨʔ
γϣϯͷ੍౓ʹର͠ɼେن໛ͳੈଳ΁ͷରԠɼ࣮ੈքͱͷ࿈ܞɼ੍౓ͷҟͳΔγϛϡϨʔ
γϣϯͷ૊Έ߹ΘͤɼϚΫϩϞσϧʹ͍ͭͯٞ࿦͓ͯ͠ΓɼՈిɼڥ؀ɼిྗɼਓ͕ؒ૬
.ΛಘͨݟΔॅ୐ͷ༷ʑͳαʔϏεɺγϛϡϨʔγϣϯʹؔ͢Δ஌͢༺࡞ޓ

1.3.2 εϚʔτϋ΢εγϛϡϨʔγϣϯʹ͓͚ΔॾཁૉͱͷΠϯλϥΫ

γϣϯΛྀͨ͠ߟਓؒߦಈγϛϡϨʔλ

๺཮ઌ୺Պֶٕज़େֶӃେֶͷԬଜ [2]ʹΑΓɼεϚʔτϋ΢εγϛϡϨʔγϣϯʹ͓
͚ΔॾཁૉͱͷΠϯλϥΫγϣϯΛྀͨ͠ߟਓؒߦಈγϛϡϨʔλͷఏҊɾ࣮૷͞Εͨɽ
ਓؒߦಈγϛϡϨʔλ͕Թ೤ڥ؀γϛϡϨʔλɼిྗγϛϡϨʔλͳͲͷଞͷγϛϡϨʔ
λ͓Αͼ࣮ॅݧ୐ͳͲͷ࣮ੈքͱՈిঢ়ଶɼԹ࣪౓ͳͲͷ৘ใΛૹड৴͠ɺ૬࡞ޓ༻͠߹
͏͜ͱͰߴ౓ͳਓؒߦಈΛੜ੒͢ΔɽਓؒߦಈγϛϡϨʔλʹ͓͚ΔϢʔβͷߦಈ৘ใͷ
΍ΓͱΓΛࣜܗ͏ߦΛఆΊͯ͋Δɽ

1.3.3 னޫར༻ɾর໌γεςϜ

ʮΤωϧΪʔཱࣗ॥ݐܕ؀ஙɾ౎ࢢγεςϜٕज़ͷ։ൃʯใࠂॻͷୈ 5ষɹனޫར༻ɾ
র໌γεςϜ [3]Ͱ͸ɼʮனޫʯ͓Αͼʮਓ޻র໌ʯʹΑͬͯඞཁे෼ͳޫΛ֬อͰ͖ΔΑ
͏ʹ͠ɼ͍࣍Ͱɼͦͷޫͷۭؒత഑ஔɾܦ࿏ (ίϯτϩʔϧͷํ࢓)Λ͑ߟΔ͜ͱͰɺྔ
ͱͯ͠ͷলΤωϧΪʔͱ࣭ͱͯ͠ͷଟ༷ͳཁͨݟͮ͘جʹٻ໨΁ͷରԠΛ͸͔Δ͜ͱ͕
Ͱ͖Δɽ͜ͷཧ೦Λཱࣗ॥ॅܕ؀୐ٕज़ͱͯ͠۩ݱԽ͢Δ͜ͱΛ໨తͱͨ͠΋ͷͰ͋Δɽ
͜ͷ໨తΛୡ੒͢ΔͨΊʹҎԼͷ಺༰ʹ͍ͭͯڀݚ։ൃΛ͍ͯͬߦΔɽ

• னޫར༻ɾর໌γεςϜͷશମ૾ͱઃܭϑϩʔ

• னޫར༻ٕज़ͷ։ൃ
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• ਓ޻র໌ٕज़ͷ։ൃ

• লΤωϧΪʔޮՌͷࢉఆ

• ઃܭʹ໾ཱͭ༧ଌπʔϧͱσʔλ੔උ

͜ΕΒͷ஌ݟ͸۩ମతͳઃܭʹੜ͔͍ͯ͘͜͠ͱ͕Մೳͳٕज़Ͱ͋Δɽ͔͠͠ɼཱࣗ॥؀
ҝΛ౿·͑ͯলΤωϧΪʔͱշదੑΛ֬ߦ׆͸ɺଟ༷ͳੜ͍͓ͯʹܭͷઃڥ୐ͷޫ؀ॅܕ
อ͠ͳ͚Ε͹ͳΒͣɼઃܭϑϩʔΛ࢖༻ͨ͠ͱͯ͠΋ɼݸʑͷཁૉٕज़ʹͱΒΘΕա͗Δ
͜ͱ΋ੜ͡Δɼ·ͨͦΕʹΑΓܭը͕͏·͍͔͘ͳ͍͜ͱ͕໰୊ͱͯ͋͛͠ΒΕ͍ͯΔɽ
ͦ͜Ͱɼཁૉٕज़ΛΑΓ༰қʹͨ͏࢖Ίɼઃܭϑϩʔͷ্Ґ֓೦ͱͯ͠ɼཁૉٕज़ΛҰݴ
Ͱ૯ׅͨ͠ํ͑ߟͱͯ͠ɽʮద࣌ɾదॴɾదޫʯͱ͍͏֓೦͕ࣔ͞Ε͍ͯΔɽ͜Ε͸ɼଟ౮
෼ࢄʹΑΔর໌͸ɼద ੾ͳՕॴʹద੾ͳޫΛ഑෼͢Δ͜ͱͰ͋ͬͯɼηϯαʔʹΑΔ఺
౮ͳͲ͸ɼద੾ͳ͚࣌ؒͩর໌͢Δͱ͍ͬͨ΋ͷͰ͋Δɽ

1.3.4 னޫར༻ٕज़ͱলΤωϧΪʔ

னޫར༻ٕज़ͱলΤωϧΪʔ [4]Ͱ͸ɼࣗવʹ๛෋ʹ͋ΔனޫΛར༻͢Δʮனޫར༻ٕ
ज़ʯ͕ݕ࠶౼͞Ε͍ͯΔͳ͔Ͱɼனޫͷجຊతͳํ͑ߟɺனޫࢉܭ΍লΤωϧΪʔͷޮՌ
ʹ͍ͭͯઆ໌͞Ε͍ͯΔɽ

1.3.5 ͷͨΊͷήʔϜཧ࿦ೖ໳ֶࡁܦ

ͷͨΊͷήʔϜཧ࿦ೖ໳ֶࡁܦ [5]Ͱ͸ɼෳ਺ͷҙܾࢥఆʹؔΘΔ໰୊Λର৅ͱͨ͠ήʔ
Ϝཧ࿦ͷղઆΛ͍ͯͬߦΔɽͦͷதͰɼ׬උ৘ใͷ੩ֶήʔϜɼ׬උ৘ใͷಈֶήʔϜɼ
ෆ׬උ৘ใͷ੩ֶήʔϜɼෆ׬උ৘ใͷಈֶήʔϜͷ 4ͭͷΫϥεΛऔΓѻ͍ͬͯΔɽ͜
ΕΒͷ 4ͭͷήʔϜʹ͸ɼφογϡߧۉɼαϒήʔϜ׬શφογϡߧۉɼϕΠδΞϯɾφο
γϡߧۉɼ׬શϕΠδΞϯߧۉͱ͍͏֓ߧۉ೦͕ͦΕͧΕରԠ͍ͯ͠Δɽ

3



1.4 ຊ࿦จͷߏ੒
ຊ࿦จ͸ҎԼͷߏ੒ͱͳ͍ͬͯΔɽ

• ୈ 1ষ

– ੒Λࣔ͢ɽߏͱ໨తɼຊ࿦จͷܠͷഎڀݚ

• ୈ 2ষ

– ॅ୐γϛϡϨʔλʹ͍ͭͯड़΂Δɽ

• ୈ 3ষ

– ෳ਺ͷ෺ཧྔͷ࠷దԽʹ͍ͭͯࣔ͢ɽ

• ୈ 4ষ

– ݁Ռɾ࡯ߟʹ͍ͭͯड़΂Δɽ

• ୈ 5ষ

– ຊ࿦จʹ͓͚Δ·ͱΊΛड़΂Δɽ
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ୈ2ষ ॅ୐γϛϡϨʔλ

2.1 iHouse

iHouse͸ੴ઒ݝೳඒࢢʹઃཱ͞Ε͍ͯΔ໦଄ೋ֊ͯݐͷ࣮ॅݧ୐Ͱ͋ΔɽiHouseͰ͸ɼ
͢΂ͯͷՈి͕ECHONETՈిͰ੍͞ޚΕ͓ͯΓɼԹ౓ηϯαɼ࣪౓ηϯαɼਓײηϯα
ͳͲͷଟ͘ͷηϯαͳͲ͕ઃஔ͞Ε͍͍ͯͯΔ.͜ΕʹΑΓɼϗʔϜωοτϫʔΫαʔϏε
ͷ։ൃٕज़͕໰୊ͳ͘ಈ͢࡞Δ͜ͱΛ֬ೝ͢ΔͨΊͷڥ؀ূݕͰ͋Δɽຊڀݚ͸ɼiHouse

Λࢀর͠ɼϞσϧԽΛ͏ߦɽ

2.2 ॅ୐ͷγϛϡϨʔγϣϯ
ຊڀݚͷॅ୐γϛϡϨʔγϣϯ͸ઌڀݚߦ [1]ʹΑΔ͖ͮجʹڀݚఆٛ͢Δɽ

ϗʔϜωοτϫʔΫαʔϏεΛ͢ূݕΔॅ୐γϛϡϨʔγϣϯ͸ɼՈిɼڥ؀ɼిྗɼਓ
ؒͱͳΔίϯϙʔωϯτ͕࡞༻͠ͳ͕Βॅ୐ͷେ࿮Λ؅ཧ͍ͯ͠Δɽ֤ίϯϙʔωϯτ͕
૬࡞ޓ༻͠ͳ͕ΒγϛϡϨʔγϣϯ͢Δɽ
ʯڥɼॅ୐ΛγϛϡϨʔγϣϯ͢ΔͨΊʹॅ୐Λʮॅ୐ʯʮՈిʯʮ؀͖ͮجʹ୐ॅݧ࣮

ʮిྗɾ೤ʯʮਓؒʯͷ 5ͭͷίϯϙʔωϯτʹ෼ྨ͢Δɽ̑ͭͷͦΕͧΕͷ໾ׂΛҎԼʹ
ɽ͢ه

• ॅ୐

– ॅ୐ͷߏ଄΍Ոిʹ֘౰͠ͳ͍ઃඋΛఆ͍ٛͯ͠Δɽॅ୐ͷ෦԰ͷҐஔɼ԰ࠜɼ
นɼ૭ɼΧʔςϯͳͲͷߏ଄ͱେ͖͞ɼ͖޲ɼૉࡐͷ্Λ؅ཧ͢Δɽ͜ΕΒ͸ɼ
Ոిɼਓؒɼڥ؀ͷίϯϙʔωϯτʹؔΘΔɽ

• Ոి

– ॅ୐ʹઃஔ͞Ε͍ͯΔՈిΛఆٛ͢ΔɽՈి͸ ECHONETΦϒδΣΫτΛࢀ
ड़ͯ͠هΕ͍ͯͳ͍΋ͷ͸ಠࣗͰ͞ʹࡉɼ֨ՈిΛछผͯ͋͠Δɽৄͯ͠ʹߟ
͍Δɽ

• ڥ؀

– ॅ୐಺ͷ෺ཧڥ؀ɼ·ͨॅ୐֎ͷ෺ཧڥ؀Λఆٛ͢Δɽॅ୐಺ͷڥ؀͸෦԰͝
ͱʹಠཱ͓ͯ͠Γɼ෦԰ͷؒऔΓɼՈిɼਓؒʹӨڹΛٴ΅͠߹͏

5



• ిྗ

– ॅ୐ʹ͓͚Δిྗܥ౷ɼిྗձࣾ·ͰͷిྗΛఆٛ͢Δɽ໦ߏ଄ʹͳ͓ͬͯΓɼ
਌͕ిྗձࣾͰ͋Δɽ

• ਓؒ

– ՈʹॅΜͰ͍ΔՈ଒ͷߦಈΛఆٛ͢Δɽपғͷঢ়گʹԠͯ͡ߦಈ͠ɼෳ਺ͷί
ϯϙʔωϯτʹӨڹΛٴ΅͠߹͏ɽશͯਓ͕ՈిΛૢ͢࡞Δ͜ͱͰɼిྗձࣾ
͕ॅ୐ʹిྗΛ͢څڙΔɽڥ؀͸ɼଠཅޫ΍֎ؾԹ౓ɼఱؾɼݐ෺ͷ࣭ࡐɼՈ
ిͷ೤ͳͲ͔Βࣨ಺ͷԹ౓ɼ࣪౓͕มԽ͢Δɽ

2.3 ਓؒߦಈγϛϡϨʔλ
ϗʔϜωοτϫʔΫαʔϏεΛ͢ূݕΔʹ͸ɼॅ୐಺ͷঢ়گΛೝࣝ͢Δ͜ͱͰ࠷దͳ

αʔϏε΍ॅ୐಺ͷҰਓҰਓͷझ޲ʹ߹ΘͤͨαʔϏε͕ఏ͞ڙΕΔ͜ͱ͕ظ଴͞ΕΔɽ
ϗʔϜωοτϫʔΫαʔϏεͱਓؒͷΠϯλϥΫγϣϯޮՌΛ͢ূݕΔ৔߹ɼͦͷޮՌͱ
αʔϏεΛड͚ͨϢʔβͷϦΞΫγϣϯʹେ͖͘ґଘ͢ΔɽͦͷͨΊʹϢʔβͷϦΞΫ
γϣϯΛ͢ݱ࠶Δʹ͸ඞཁෆՄܽͳγϛϡϨʔγϣϯͰ͋ΔɽຊγϛϡϨʔλͰ͸ɼ౷ܭ
ͱཱ͔֬Βੈଳͷ৔ॴɼੈଳछผɼՈ଒ߏ੒ɼՈ଒ͷϓϩϑΝΠϧΛੜ੒͢Δɽ࣍ʹ౷ܭ
ͱ֬཰͔ΒՈఉͷجຊεέδϡʔϧΛੜ੒͢Δɽ͜ͷεέδϡʔϧͱਓؒͷײ৘ʹ૬౰͢
Δཉɼ͜ΕΒ͕શͯͷߦಈΛܾఆ͢Δཁૉͱͳ͍ͬͯΔɽ

2.3.1 ಈߦ

ਓ͸͋Δ࣌ؒʹߦಈΛܾΊͨޙʹɼಛʹ༏ઌ౓ͷׂ͍ߴΓࠐΈ͕ແ͍ݶΓɼҰఆͷ໨త
ʹԊͬͨߦಈΛܧଓ͢Δɽ͔͠͠ͳ͕Βɼਓͷߦಈ͸ׂΓࠐΈ͕ೖΔ͜ͱ͕͋Δɽྫ͑
͹ɼࣄ࢓Λ͍ͯ͠Δͱ͖ʹ͚ס͕޴͹ҿΈ෺ΛҿΜͩΓɼτΠϨʹͨͬߦΓ͢Δɽ͜ͷΑ
͏ʹɼߦಈͷঢ়گʹԠͯ͡୹࣌ؒʹ͓͚Δߦಈ͕ൃੜ͢ΔɽׂΓࠐΈʹରԠ͢Δਓؒߦಈ
͕ඞཁͱͳΔɽ

2.3.2 ಈͷ෼ྨߦ

ਓؒͷߦಈʹ͍ͭͯϞσϧԽ͢Δࡍɼछผʹ෼ྨͨ͠ɽNHKࠃຽੜ׆ௐࠪͰ͸ɼਓؒ
ͷߦಈΛ̏ஈ֊ͷೖΕߏࢠ଄ʹ෼ྨ͓ͯ͠Γɼຊڀݚʹ͓͚ΔγϛϡϨʔλ΋ਓؒͷߦಈ
ΛϞσϧԽ͢ΔͨΊʹ̏ͭͷೖΕߏࢠ଄ʹ෼ྨ͞Ε͓ͯΔɽ
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• ಈͷछผߦ
ʮਭ຾ʯʮ৯ࣄʯʮࣄ࢓ʯͳͲͷ౷ܭ৘ใΛ͍ͯͮج෼ྨ͞Ε͍ͯΔߦಈ

• ಈߦ࣮
ʮҠಈʯʮর໌ʯʮۭௐʯͳͲߦಈछผΛ͞ΒʹৄࡉԽͨ͠ߦಈɽߦಈछผ͸ɼ̍ͭ
·ͨ͸ෳ਺ͷ࿈ଓ࣮ͨ͠ߦಈʹΑͬͯߏ੒͞ΕΔ

• Ոిૢ࡞
ίϚϯυ·ͨ͸ΠϕϯτɼຊγϛϡϨʔλͷ৔࡞ಈʹΑܾͬͯఆ͞ΕΔՈిૢߦ࣮
߹ ECHONETࣜܗͷՈిૢ࡞ͱͳΔɽ

ௐࠪͷσʔλΛؒ࣌׆ຽੜࠃಈͷ෼ྨͰ͋ΔɽNHKߦ͍ͨͮجʹ৘ใܭಈछผ͸ɼ౷ߦ
ར༻͢ΔͱਓؒͷߦಈΛ 33छྨʹ෼ྨ͢Δɽࣾձੜج׆ຊௐࠪͰ͸ɼ̎छͷσʔλ͕͋
ΓɼҰํ͸NHKࠃຽੜؒ࣌׆ௐࠪͱඇৗʹߦͨࣅಈ෼ྨ͞Ε͍ͯΔ͕ɼ΋͏Ұํ͸ΑΓ
ͳ෼ྨ͞Ε͍ͯΔɽຊγϛϡϨʔλ͸ࡉৄ NHKࠃຽੜؒ࣌׆ௐࠪɼࣾձੜج׆ຊௐࠪɼ
·ͨਓؒߦಈʹؔ͢ΔڀݚΛߟࢀʹɼҎԼͷΑ͏ʹߦಈΛ෼ྨ͍ͯ͠Δɽ

• ඞधߦಈ

– ਭ຾

– ਎ͷճΓͷ༻ࣄ

– ৯ࣄ

– ड਍ɾྍཆ

• ಈߦଋ߆

– ௨ֶ

– ࣄ࢓

– ۀֶ

– Ոࣄ

– հޢɾޢ؃

– ҭࣇ

– ֶशɾڀݚ (֎Ҏۀֶ)

– ϘϥϯςΟΞ׆ಈɾࣾձࢀՃ׆ಈ

• ࣗ༝ߦಈ

– ങ͍෺

– Ҡಈ (௨ֶɾ௨ֶΛআ͘)
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– ςϨϏɾϥδΦɾ৽ฉɾࢽࡶ

– ཆɾͭ͘Ζ͗ٳ

– झຯɾָޘ

– εϙʔπ

– ͍߹෇͖ࡍަ

• ͦͷଞ

– ͦͷଞ

ຊγϛϡϨʔλͷਓؒߦಈ͸ɼ੩తͳߦಈ·ͨ͸ಈతͳߦಈͷ͕̎ͭ͋Δɽ੩తͳߦಈ
͸ɼ͋ΔҰ؏ੑ͕͋Δੜ׆ύλʔϯೖྗͱ͠ɼγϛϡϨʔγϣϯ͢Δɽ͜ͷ੩తͳߦಈ͔
Β͋Δੈଳͷߦಈύλʔϯ͕ఆ·͍ͬͯΕ͹࠷దͳӡస੍͕ޚՄೳͰ͋Δɽಈతͳߦಈͷ
ੜ੒ํ๏Λ੩తͳߦಈͷ࣍ʹ͢هɽ

2.3.3 ੩తͳߦಈ

ඪ४తͳεέδϡʔϧΛ࡞੒͢Δɽ͜Ε͸ɼNHK ௐࠪؒ࣌׆ຽੜࠃ [6]ʹΑΔ౷ܭͱ
֬཰͔Βੈଳͷ৔ॴɼੈଳछผɼՈ଒ߏ੒ɼՈ଒ͷϓϩϑΝΠϧΛੜ੒͠ɼ࣍ʹ౷ܭͱ֬
཰ʹΑͬͯՈ଒ͷجຊεέδϡʔϧΛੜ੒͢Δ΋ͷͰ͋Δ.͜ΕʹΑͬͯ࡞੒͞Εͨඪ४
తͳੜ׆εέδϡʔϧ͔Βɼॅڥ؀ཁૉͷඪ४తͳมԽΛऔΓग़͢͜ͱ͕Ͱ͖Δɽ͜ͷඪ
४తͳ֤ॅڥ؀ཁૉͷมԽ஋͔Β֤ثػʹ༻͍Δ࠷దӡసΛಋ͖ग़͢ɽԼهʹඪ४తͳੜ
εέδϡʔϧΛࣔ͢ɽ׆

ιʔείʔυ 2.1: ෕਌ͷ੩తͳߦಈ

1 00:00 06:30 sleep sleep

2 06:30 06:45 personalcare personal_care

3 06:45 07:00 tv newspaper_magazine

4 07:00 07:15 meals breakfast

5 07:15 08:15 commuting commuting

6 08:15 18:30 work work

7 18:30 19:30 commuting commuting

8 19:30 20:15 meals dinner

9 20:15 22:00 tv tv

10 22:00 22:15 personalcare bathing

11 22:15 22:30 personalcare personal_care

12 22:30 23:00 hobby hobby

13 23:00 23:30 tv tv
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14 23:30 00:00 sleep sleep

ιʔείʔυ 2.2: ฼਌ͷ੩తͳߦಈ

1 00:00 06:30 sleep sleep

2 06:30 06:45 personalcare personal_care

3 06:45 07:00 housework cooking

4 07:00 07:15 meals breakfast

5 07:15 07:30 housework cooking

6 07:30 08:15 tv tv

7 08:15 08:30 housework washing

8 08:30 09:00 tv tv

9 09:00 09:30 housework cleaning

10 09:30 10:15 tv tv

11 10:15 10:30 personalcare makeup

12 10:30 12:00 shopping shopping

13 12:00 12:15 housework cooking

14 12:15 12:45 meals lunch

15 12:45 13:00 housework washing

16 13:00 13:45 tv tv

17 13:45 14:00 personalcare makeup

18 14:00 16:00 shopping shopping

19 16:00 16:30 tv tv

20 16:30 18:30 housework cleaning

21 18:30 19:00 housework cooking

22 19:00 20:15 meals dinner

23 20:15 20:45 housework washing

24 20:45 22:30 tv tv

25 22:30 23:00 personalcare bathing

26 23:00 23:15 personalcare personal_care

27 23:15 23:30 tv tv

28 23:30 00:00 sleep sleep

ιʔείʔυ 2.3: ڙࢠ 1ͷ੩తͳߦಈ

1 00:00 07:00 sleep sleep

2 07:00 07:15 meals breakfast

3 07:15 07:30 personalcare personal_care

4 07:30 08:00 commuting commuting

5 08:00 17:30 schoolwork schoolwork
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6 17:30 18:00 commuting commuting

7 18:00 19:30 tv tv

8 19:30 20:15 meals dinner

9 20:15 21:15 schoolwork homework

10 21:15 21:45 personalcare bathing

11 21:45 22:00 personalcare personal_care

12 22:00 23:15 schoolwork homework

13 23:15 00:00 hobby hobby

ιʔείʔυ 2.4: ڙࢠ 2ͷ੩తͳߦಈ

1 00:00 07:00 sleep sleep

2 07:00 07:15 meals breakfast

3 07:15 07:30 tv tv

4 07:30 07:45 personalcare personal_care

5 07:45 08:15 tv tv

6 08:15 08:30 commuting commuting

7 08:30 17:00 schoolwork schoolwork

8 17:00 17:15 commuting commuting

9 17:15 18:30 tv tv

10 18:30 19:30 schoolwork homework

11 19:30 20:15 meals dinner

12 20:15 20:45 tv tv

13 20:45 21:00 personalcare bathing

14 21:00 21:15 personalcare personal_care

15 21:15 22:15 schoolwork homework

16 22:15 23:15 hobby hobby

17 23:15 00:00 sleep sleep

2.3.4 ಈతͳߦಈੜ੒खॱ

ಈੜ੒͸ҎԼͱͳΔɽߦ

1. ੜؒ࣌׆౷ܭσʔλͱਓͷཉʹج͖ͮجຊεέδϡʔϧΛ࡞੒
ੜؒ࣌׆౷ܭσʔλʹ֬ͮ͘ج཰ͱߦಈͷछผΛબఆɼܾఆϞσϧʹै͍εέδϡʔ
ϧΛ࡞੒ɽՈ଒ɼݸਓͷ೥ྸͳͲ͕ઃఆ͞Ε͍ͯΔ৔߹͸͜Εʹܾ͍ͯͮجఆ͞ΕΔɽ

2. εέδϡʔϧɼঢ়گɼཉʹߦಈΛੜ੒
͜ΕΒ͸γϛϡϨʔγϣϯ͠ͳ͕Βਓͷཉ͕੾ΓସΘΔɽࡏݱͷ࣌ͮ͘جʹࠁεέ
δϡʔϧΛࢀর͠ɼڥ؀ɼཉʹΑͬͯߦಈछผɼ࣮ߦಈɼߦಈ͕ܾఆ͞ΕΔ
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3. ಈཤྺΛอଘߦ৽͠ɼߋɼཉͷ৘ใΛگಈʹରԠ͢Δঢ়ߦ
2ɽͰܾఆ͞ΕͨߦಈͷӨڹΛڥ؀΍ཉʹର͠൓ө͢Δɽ·ͨɼ࣮֓࣍ߴͨ͠ߦ೦ͷ
ಈཤྺͱͯ͠อଘ͢Δɽߦ

ίϚϯυϨϕϧߦಈཤྺͷࣜܗΛ͢هɽ
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ਤ 2.1: ίϚϯυϨϕϧߦಈ (ACTIN)

ਤ 2.2: ίϚϯυϨϕϧߦಈ (MOVETO)

12



ਤ 2.3: ίϚϯυϨϕϧߦಈ (OP)

ίϚϯυϨϕϧͷߦಈཤྺͱ͸ɼਓؒߦಈγϛϡϨʔλ͕ΠϯλϥΫγϣϯͨ݁͠ՌͰ
͋Δɽྫ͑͹ɼਓ͕ΤΞίϯͷిݯΛೖΕΔ·ͨ͸γεςϜ͕ਓؒΛݕ஌ͯ͠ΤΞίϯΛ
͸ɼγεςϜ͕ΤΞίϯΛͨ·࡞௚઀ઃஔ͞Ε͍ͯΔਓͷૢʹثػΔ͜ͱ΋͋Δɽ͢࡞ૢ
ӡసϞʔυͷબ୒ɼ෩ྔͷઃఆͱ͍ͬͨૢ࡞Λ͏ߦɽίϚϯυϨϕϧߦಈͰද͢ݱΔ͜ͱ
Ͱثػͷந৅౓ΛԼ͛Δ͕Ͱ͖ɼίϚϯυϨϕϧͷߦಈ݁ՌΛग़ྗ͢Δ͜ͱͰɼγεςϜ
͕ͲͷΑ͏ͳΞΫγϣϯʹରԠͨ͠ͷ͔൑அࡐྉͱͯ͠༻͍ΒΕΔɽ
ɽ͢هಈ݁ՌྫΛߦಈྫΛඪ४తͳਓͷߦ೦ʹ͓͚Δ֓࣍ߴ

ιʔείʔυ 2.5: ෕਌ͷ੩తͳߦಈ֓࣍ߴ೦

1 2010 -10 -27 06:30:00 father ACTOUT sleep

2 2010 -10 -27 06:30:00 father ACTIN personal_care

3 2010 -10 -27 06:32:00 father OP lavatory light4 Switch ON

4 2010 -10 -27 06:32:00 father OP lavatory light5 Switch ON

5 2010 -10 -27 06:32:00 father ACTIN toilet

6 2010 -10 -27 06:32:00 father ACTOUT toilet

7 2010 -10 -27 06:45:00 father ACTOUT personal_care

8 2010 -10 -27 06:45:00 father ACTIN newspaper_magazine

9 2010 -10 -27 06:45:00 father OP lavatory light4 Switch OFF

10 2010 -10 -27 06:45:00 father OP lavatory light5 Switch OFF

11 2010 -10 -27 06:47:00 father OP livingroom light6 Switch ON

12 2010 -10 -27 06:47:00 father OP livingroom light7 Switch ON

13 2010 -10 -27 06:47:00 father OP livingroom airconditioner1 Remote

ON

14 2010 -10 -27 06:47:00 father OP livingroom airconditioner1 Remote

13



ModeHeat

15 2010 -10 -27 06:47:00 father OP livingroom airconditioner1 Remote

AirflowAuto

16 2010 -10 -27 06:47:00 father OP livingroom airconditioner1 Remote

24

17 2010 -10 -27 06:50:00 father OP livingroom airconditioner1 Remote

ON

18 2010 -10 -27 06:50:00 father OP livingroom airconditioner1 Remote

ModeHeat

19 2010 -10 -27 06:50:00 father OP livingroom airconditioner1 Remote

AirflowAuto

20 2010 -10 -27 06:50:00 father OP livingroom airconditioner1 Remote

24

21 2010 -10 -27 06:53:00 father OP livingroom airconditioner1 Remote

ON

22 2010 -10 -27 06:53:00 father OP livingroom airconditioner1 Remote

ModeHeat

23 2010 -10 -27 06:53:00 father OP livingroom airconditioner1 Remote

AirflowAuto

24 2010 -10 -27 06:53:00 father OP livingroom airconditioner1 Remote

24

25 2010 -10 -27 07:00:00 father ACTOUT newspaper_magazine

26 2010 -10 -27 07:00:00 father ACTIN breakfast

27 2010 -10 -27 07:00:00 father OP livingroom light6 Switch OFF

28 2010 -10 -27 07:00:00 father OP livingroom light7 Switch OFF

29 2010 -10 -27 07:00:00 father OP livingroom airconditioner1 Switch

OFF

30 2010 -10 -27 07:00:00 father MOVETO livingroom

31 2010 -10 -27 07:15:00 father ACTOUT breakfast

32 2010 -10 -27 07:15:00 father ACTIN commuting

33 2010 -10 -27 08:15:00 father ACTOUT commuting

34 2010 -10 -27 08:15:00 father ACTIN work

35 2010 -10 -27 18:30:00 father ACTOUT work

36 2010 -10 -27 18:30:00 father ACTIN commuting

37 2010 -10 -27 19:30:00 father ACTOUT commuting

ιʔείʔυ 2.6: ฼਌ͷ੩తͳߦಈ֓࣍ߴ೦

1 2010 -10 -27 06:30:00 mother ACTOUT sleep
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2 2010 -10 -27 06:30:00 mother ACTIN personal_care

3 2010 -10 -27 06:30:00 mother OP bedroom airconditioner3 Switch

OFF

4 2010 -10 -27 06:32:00 mother ACTIN toilet

5 2010 -10 -27 06:32:00 mother ACTOUT toilet

6 2010 -10 -27 06:45:00 mother ACTOUT personal_care

7 2010 -10 -27 06:45:00 mother ACTIN cooking

8 2010 -10 -27 06:47:00 mother OP kitchen light8 Switch ON

9 2010 -10 -27 07:00:00 mother ACTOUT cooking

10 2010 -10 -27 07:00:00 mother ACTIN breakfast

11 2010 -10 -27 07:00:00 mother OP kitchen light8 Switch OFF

12 2010 -10 -27 07:00:00 mother MOVETO livingroom

13 2010 -10 -27 07:15:00 mother ACTOUT breakfast

14 2010 -10 -27 07:15:00 mother ACTIN cooking

15 2010 -10 -27 07:17:00 mother OP kitchen light8 Switch ON

16 2010 -10 -27 07:30:00 mother ACTOUT cooking

17 2010 -10 -27 07:30:00 mother ACTIN tv

18 2010 -10 -27 07:30:00 mother OP kitchen light8 Switch OFF

19 2010 -10 -27 07:31:00 mother OP livingroom light6 Switch OFF

20 2010 -10 -27 07:31:00 mother OP livingroom light7 Switch OFF

21 2010 -10 -27 07:32:00 mother OP livingroom light6 Switch ON

22 2010 -10 -27 07:32:00 mother OP livingroom light7 Switch ON

23 2010 -10 -27 07:32:00 mother OP livingroom tv1 Switch ON

24 2010 -10 -27 08:15:00 mother ACTOUT tv

25 2010 -10 -27 08:15:00 mother ACTIN washing

26 2010 -10 -27 08:15:00 mother OP livingroom light6 Switch OFF

27 2010 -10 -27 08:15:00 mother OP livingroom light7 Switch OFF

28 2010 -10 -27 08:15:00 mother OP livingroom tv1 Switch OFF

29 2010 -10 -27 08:17:00 mother OP lavatory light4 Switch ON

30 2010 -10 -27 08:17:00 mother OP lavatory light5 Switch ON

31 2010 -10 -27 08:30:00 mother ACTOUT washing

32 2010 -10 -27 08:30:00 mother ACTIN tv

33 2010 -10 -27 08:30:00 mother OP lavatory light4 Switch OFF

34 2010 -10 -27 08:30:00 mother OP lavatory light5 Switch OFF

35 2010 -10 -27 08:32:00 mother OP livingroom light6 Switch ON

36 2010 -10 -27 08:32:00 mother OP livingroom light7 Switch ON

37 2010 -10 -27 08:32:00 mother OP livingroom tv1 Switch ON

38 2010 -10 -27 09:00:00 mother ACTOUT tv
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39 2010 -10 -27 09:00:00 mother ACTIN cleaning

40 2010 -10 -27 09:00:00 mother OP livingroom light6 Switch OFF

41 2010 -10 -27 09:00:00 mother OP livingroom light7 Switch OFF

42 2010 -10 -27 09:00:00 mother OP livingroom tv1 Switch OFF

43 2010 -10 -27 09:01:00 mother OP livingroom light6 Switch OFF

44 2010 -10 -27 09:01:00 mother OP livingroom light7 Switch OFF

45 2010 -10 -27 09:02:00 mother OP livingroom light6 Switch ON

46 2010 -10 -27 09:02:00 mother OP livingroom light7 Switch ON

47 2010 -10 -27 09:30:00 mother ACTOUT cleaning

48 2010 -10 -27 09:30:00 mother ACTIN tv

49 2010 -10 -27 09:30:00 mother OP livingroom light6 Switch OFF

50 2010 -10 -27 09:30:00 mother OP livingroom light7 Switch OFF

51 2010 -10 -27 09:31:00 mother OP livingroom light6 Switch OFF

52 2010 -10 -27 09:31:00 mother OP livingroom light7 Switch OFF

53 2010 -10 -27 09:32:00 mother OP livingroom light6 Switch ON

54 2010 -10 -27 09:32:00 mother OP livingroom light7 Switch ON

55 2010 -10 -27 09:32:00 mother ACTIN toilet

56 2010 -10 -27 09:32:00 mother ACTOUT toilet

57 2010 -10 -27 09:32:00 mother OP livingroom tv1 Switch ON

58 2010 -10 -27 12:00:00 mother ACTOUT tv

59 2010 -10 -27 12:00:00 mother ACTIN cooking

60 2010 -10 -27 12:00:00 mother OP livingroom light6 Switch OFF

61 2010 -10 -27 12:00:00 mother OP livingroom light7 Switch OFF

62 2010 -10 -27 12:00:00 mother OP livingroom tv1 Switch OFF

63 2010 -10 -27 12:02:00 mother OP kitchen light8 Switch ON

64 2010 -10 -27 12:15:00 mother ACTOUT cooking

ιʔείʔυ 2.7: ڙࢠ 1ͷ੩తͳߦಈ֓࣍ߴ೦

1 2010 -10 -27 07:00:00 child_1 ACTOUT sleep

2 2010 -10 -27 07:00:00 child_1 ACTIN breakfast

3 2010 -10 -27 07:00:00 child_1 MOVETO livingroom

4 2010 -10 -27 07:15:00 child_1 ACTOUT breakfast

5 2010 -10 -27 07:15:00 child_1 ACTIN personal_care

6 2010 -10 -27 07:17:00 child_1 OP lavatory light4 Switch ON

7 2010 -10 -27 07:17:00 child_1 OP lavatory light5 Switch ON

8 2010 -10 -27 07:17:00 child_1 ACTIN toilet

9 2010 -10 -27 07:17:00 child_1 ACTOUT toilet

10 2010 -10 -27 07:30:00 child_1 ACTOUT personal_care
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11 2010 -10 -27 07:30:00 child_1 ACTIN commuting

12 2010 -10 -27 07:30:00 child_1 OP lavatory light4 Switch OFF

13 2010 -10 -27 07:30:00 child_1 OP lavatory light5 Switch OFF

14 2010 -10 -27 08:00:00 child_1 ACTOUT commuting

15 2010 -10 -27 08:00:00 child_1 ACTIN schoolwork

16 2010 -10 -27 17:30:00 child_1 ACTOUT schoolwork

17 2010 -10 -27 17:30:00 child_1 ACTIN commuting

18 2010 -10 -27 18:00:00 child_1 ACTOUT commuting

ιʔείʔυ 2.8: ڙࢠ 1ͷ੩తͳߦಈ֓࣍ߴ೦

1 2010 -10 -27 07:00:00 child_2 ACTOUT sleep

2 2010 -10 -27 07:00:00 child_2 ACTIN breakfast

3 2010 -10 -27 07:00:00 child_2 MOVETO livingroom

4 2010 -10 -27 07:15:00 child_2 ACTOUT breakfast

5 2010 -10 -27 07:15:00 child_2 ACTIN tv

6 2010 -10 -27 07:17:00 child_2 OP livingroom light6 Switch ON

7 2010 -10 -27 07:17:00 child_2 OP livingroom light7 Switch ON

8 2010 -10 -27 07:17:00 child_2 ACT Toilet

9 2010 -10 -27 07:17:00 child_2 OP livingroom tv1 Switch ON

10 2010 -10 -27 07:30:00 child_2 ACTOUT tv

11 2010 -10 -27 07:30:00 child_2 ACTIN personal_care

12 2010 -10 -27 07:30:00 child_2 OP livingroom light6 Switch OFF

13 2010 -10 -27 07:30:00 child_2 OP livingroom light7 Switch OFF

14 2010 -10 -27 07:30:00 child_2 OP livingroom tv1 Switch OFF

15 2010 -10 -27 07:31:00 child_2 OP lavatory light4 Switch OFF

16 2010 -10 -27 07:31:00 child_2 OP lavatory light5 Switch OFF

17 2010 -10 -27 07:45:00 child_2 ACTOUT personal_care

18 2010 -10 -27 07:45:00 child_2 ACTIN tv

19 2010 -10 -27 07:46:00 child_2 OP livingroom light6 Switch OFF

20 2010 -10 -27 07:46:00 child_2 OP livingroom light7 Switch OFF

21 2010 -10 -27 07:47:00 child_2 OP livingroom light6 Switch ON

22 2010 -10 -27 07:47:00 child_2 OP livingroom light7 Switch ON

23 2010 -10 -27 08:15:00 child_2 ACTOUT tv

24 2010 -10 -27 08:15:00 child_2 ACTIN commuting

25 2010 -10 -27 08:30:00 child_2 ACTOUT commuting

26 2010 -10 -27 08:30:00 child_2 ACTIN schoolwork

27 2010 -10 -27 17:00:00 child_2 ACTOUT schoolwork

28 2010 -10 -27 17:00:00 child_2 ACTIN commuting
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29 2010 -10 -27 17:15:00 child_2 ACTOUT commuting
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ୈ3ষ ෳ਺ͷ෺ཧྔͷ࠷దԽ

ຊষ͸εϚʔτϗʔϜʹ͓͚Δෳ਺ͷ෺ཧྔͷ࠷దԽʹ͍ͭͯࣔ͢ɽ

3.1 ෳ਺ͷ෺ཧྔͷ࠷దԽͱ͸
զʑ͕աࣨ͢͝಺ۭؒʹ͸Թ೤ڥ؀Ͱ͋ͬͨΓর౓Ͱ͋ͬͨΓͱ༷ʑͳॅڥ؀ཁૉ͕ଘ

ཁૉΛҡ࣋͢ΔͨΊڥΔɽͦͷࣨ಺ۭؒͰա্͢͝Ͱɼզʑ͸ɼͦΕͧΕͷॅ؀͍ͯ͠ࡏ
ʹ༷ʑͳثػΛಈ͍ͯͤ͞࡞Δɽ͔͠͠ɼॅڥ؀Λҡ࣋͢ΔͨΊʹඞཁͳثػ͸ଟ͘ଘࡏ
͢Δ͕ɼͦΕͧΕͷ͕ثػෳ਺ͷॅڥ؀ཁૉʹରͯ͠ӨڹΛٴ΅ͨ͢Ίɼ͋Δॅڥ؀ཁૉ
Λҡ࣋͢ΔͨΊͷ੍͕ޚଞͷॅڥ؀ཁૉͷҡ࣋ʹͱͬͯྑ͍ӨڹΛٴ΅͢ͱ͸ݶΒͳ͍ɽ
·ͨɼద੾ͳॅڥ؀͸ਓͷ׆ಈʹΑΓେ͖͘มԽͯ͠͠·͏ͱ͍͏໰୊͕͋Γɼ͜ΕΒΛ
ඞཁͱ͞Ε͍ͯΔɽ͕ޚ੍ڥΑΔॅ؀ʹޚ੍ثػҊͨ͠૯߹తͳצ
͜ͷ໰୊Λղܾ͢ΔͨΊʹෳ਺ͷ෺ཧྔͷ࠷దԽΛ͏ߦඞཁ͕͋Δͱ͑ߟΒΕΔɽ

3.2 ڥ؀ॅ
Λ༩͑Δཁૉɾ෺ཧྔΛڹӨʹڥͱͦͷ؀ڥͰ·ͣɼॅ؀্͏ߦదԽΛ࠷ͷޚ੍ڥ؀ॅ

͋͛Δɽ·ͨɼͦΕͧΕʹӨڹΛ༩͑ΔثػΛ͋͛Δɽ

3.2.1 ཁૉڥ؀ॅ

• Թ೤ڥ؀

– Թؾ

– ์ࣹ೤

– ࣪౓

– ྲྀؾ

– ਓମͷ׆ಈྔ
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– ҥ෰

• ڥ؀ؾۭ

– ૉࢎ

– ೋࢎԽ୸ૉ

– ҰࢎԽ୸ૉ

– ེԫེԽ෺

– ஠ૉࢎԽ෺

– ϗϧϜΞϧσώυ

– ු༡ཻࢠঢ়෺࣭ (ු༡คਖ)

– ਅە

– षؾ

• Իڥ؀

– ૽Ի

– চিܸԻ

• ڥ؀ޫ

– র౓

– ً౓

– ৭Թ౓ (૬ؔࣜԹ౓)

– ԋ৭ੑ

– র౓෼෍

– ً౓෼෍

ͦΕͧΕͷཁૉͷৄࡉͱ෺ཧྔΛ࣍ʹࣔ͢ɽ

• Թ:Թ౓ؾ
ਓମपΓͷۭؾͷԹ౓ɽ

• ์ࣹ೤:Թ౓
Λഔମͱͤͣ෺ମؒͷԹ౓ࠩͰੜ͡Δ೤Ҡಈɽؾۭ

• ࣪౓:࣪౓
ɽྔؾதͷਫৠؾۭ
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• ෩଎:ྲྀؾ
ۭ͓͚ؒΔۭؾͷྲྀΕɽ

• ಈྔ:୅ँྔ׆
౓ɽڧಈ׆౓͋Δ͍͸ڧۀ࡞

• ணҥྔ:೤఍߅
ணҥঢ়ଶʹ͓͚Δਓମද໘͔Βڥ؀΁ͷ೤ͷ఻ΘΓʹ͘͞ɽ

• ེԫࢎԽ෺:SOx

೩ྉʹؚ·ΕΔེԫͷ೩মʹΑͬͯൃੜ͢ΔେؾԚછ෺࣭ɽ

• ஠ૉࢎԽ෺:NOx

։์ܕ೩মث۩ (ஆ๪ث۩ɼௐཧث۩)ͷ༷࢓ʹΑΓൃੜɽ

• ϗϧϜΞϧσώυ:์ࣹྔ
ೱ౓ʹΑ݈ͬͯ߁ඃ͕֐ੜ͡Δɽ

• ු༡ཻࢠঢ়෺࣭ (ු༡คਖ):ೱ౓
෺ମͷഁࡅʹΑΓੜ͡Δඍཻؾۭ͕ࢠதʹ෼ͨ͠ࢄ΋ͷɽ

• ਅە:ೱ౓
Λ༩͑Δɽ֐ඃ߁ɽ݈ەɾਅەࡉதʹු༡͍ͯ͠Δؾۭ

• षؾ:շɾෆշ৘ಈʹΑΔ਎ମ΁ͷӨڹ
ଞͷܹ֮ࢗײΑΓշɾෆշ৘ಈΛੜͤ͡͞΍͍͢ɽ

• চিܸԻ:Իѹ
ͷඈͼ௓Ͷ΍૸ΓճΓͳͲൺڙࢠিܸԻɼ͍ߗͳͲͷൺֱతܰྔͰߦཤ͖Ͱͷาۺ
ֱతॏ͘ॊΒ͔͍িܸʹΑΔԻɽ

• র౓:ϧΫε
ޫଋ͕͋Δ໘ʹೖࣹ͢Δ୯Ґ໘ੵ͋ͨΓͷີ౓ɽ

• ً౓:Χϯσϥ
͋Δ෦Ґ͔Βಛఆํ޲΁ࣹग़͢Δޫଋͷࣹग़෦Ґͷ୯Ґ໘ੵ͋ͨΓɼ୯Ґཱํ֯͋
ͨΓͷີ౓ɽ

• ৭Թ౓:έϧϏϯ
Δޫͷ৭ɽ͍ͯ͠ൃ͕ݯޫ

• ԋ৭ධՁ਺:ฏۉԋ৭ධՁ਺
রΒ͞Εͨͱ͖ͷ෺ମͷ৭ͷํ͑ݟɽ

• ً౓෼෍
ً౓ͷۭؒతͳ഑ஔؔ܎ɽ
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3.2.2 ثػ

ECHONET ఆنࡉΦϒδΣΫτৄثػ [8]ͷதͰɼͦΕͧΕͷॅڥ؀ཁૉʹӨ͢ڹΔػ
Λ࣍ͷදث 3.1ʹࣔ͢ɽؙ͸෺ཧྔͱͯ͠௚઀ӨڹΛ༩͑Δ΋ͷͰ֯ࡾ͸৚݅෇͖ͰӨڹ
Λ༩͑Δ΋ͷͰ͋Δɽ
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ද 3.1: ثػͷ͋Δ܎ؔʹཁૉڥ؀ॅ

Թ೤ ؾۭ Ի ޫ
ΤΞίϯ ˓ ˓
ઔؾ׵ ˓ ˓

ۭௐؾ׵ઔ ˓ ˓
ػਗ਼ড়ؾۭ ˓
Ճ࣪ث ˓

ثஆ๪ؾి ˓ ˓
ϑΝϯώʔλ ˓ ˓
ػ஝೤ஆ๪ؾి ˓ ˓

ΨεώʔτϙϯϓΤΞίϯ ˓ ˓
ϒϥΠϯυɾ೔Α͚ؾి ˓ ˚ ˓ ˓ ૭͕ۭ͍͍ͯΔ৔߹͕ྔؾ׵มԽ͢Δ

ిಈγϟολʔ ˓ ˓ ˓ ˓
ిಈήʔτ ˓ ˓ ˓ ˓

૭ ˓ ˓ ˓ ˚ ಁա཰
υΞ ˓ ˓ ˓ ˓
ػਫࢄ ˓

ثԹਫؾి ˓
ॠؒࣜڅ౬ث ˓
ཋࣨஆ๪ס૩ػ ˓
ྫྷԹਫ೤ػݯ ˓

চஆ๪ ˓
ΤϯδϯίʔδΣωϨʔγϣϯ ˓ ˓ ഉؾΨεɼಈ࡞Ի͕ൃੜ͢ΔͨΊ

র໌ ˓
ϙοτؾి ˓

ΦʔϒϯϨϯδ ˓
ΫοΩϯάώʔλ ˓

ਬ൧ث ˓
ચ୕ػ ˓ ಈ࡞Ի͕ൃੜ͢ΔͨΊ

ҥྨס૩ػ ˓ ಈ࡞Ի͕ൃੜ͢ΔͨΊ
ચ୕ס૩ػ ˓ ಈ࡞Ի͕ൃੜ͢ΔͨΊ
σΟεϓϨʔ ˓ ˓

ςϨϏ ˓ ˓
ΦʔσΟΦ ˓
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3.3 φογϡߧۉ
ҟͳΔෳ਺ͷ໨తΛ࣋ͬͨҙܾࢥఆऀͷҙܾࢥఆͷ֓ߧۉ೦ͱͯ͠φογϡߧۉͱ͍͏

΋ͷ͕͋ΔɽຊߘͰ͸͜ͷ֓೦Λ༻͍Δ͜ͱʹΑΓɼॅޚ੍ڥ؀ʹ͓͚Δثػͷಈ࡞ͷ࠷
దԽΛ͏ߦɽ
͜͜Ͱ͸ɼήʔϜཧ࿦ʹ͓͚Δφογϡߧۉʹ͍ͭͯड़΂ΔɽήʔϜཧ࿦Ͱ͸ήʔϜΛେ
ผ͢Δͱɼ·ͣඇྗڠήʔϜͱྗڠήʔϜʹ෼ྨ͞ΕΔɽͦͯ͠ɼඇྗڠήʔϜ͸ɼߋʹ
ඪ४ܕήʔϜͱల։ܕήʔϜʹ෼ྨ͞ΕΔɽຊߘʹ͓͚Δෳ਺͓ॅڥ؀ཁૉͷ࠷దԽ͸ɼ
ඇྗڠήʔϜͷඪ४ܕήʔϜʹ౰ͯ͸·Δͱ͑ߟΒΕΔɽͦ͜Ͱɼ͜͜Ͱ͸ඇྗڠήʔϜ
ͷඪ४ܕήʔϜʹ͓͍ͯͷφογϡߧۉʹ͍ͭͯड़΂Δɽ
ඪ४ܕήʔϜͷφογϡߧۉͱ͸ଞͷϓϨʔϠʔͷબ୒Λॴ༩ͱͨ͠৔߹ɼͲͷϓϨΠ
Ϡʔ΋ࣗ෼ͷઓུΛม͢ߋΔ͜ͱʹΑͬͯΑΓ͍ߴརಘΛಘΔ͜ͱ͕Ͱ͖ͳ͍ઓུͷ૊Έ
߹ΘͤͰ͋Δɽ͜͜ͰҰൠతͳඪ४ܕήʔϜͱͯ͠ɼඇθϩ࿨ 2ਓήʔϜʹ͓͍ͯͷφο
γϡߧۉͰ͋Δઓུͷ૊͕ຬͨ͢ͱ͖ͷ৚݅Λࣔ͢ɽ
ϓϨΠϠʔ̍͸mݸͷઓུ i = 1, 2,ʜ,mΛ΋ͪɼϓϨΠϠʔ̎͸ nݸͷઓུ j = 1, 2,ʜ
, nΛ΋ͭɽͦͯ͠ɼϓϨΠϠʔ͕̍ઓུ iΛͱΓɼϓϨΠϠʔ 2͕ઓུ jΛͱΔͱ͖ɼϓ
ϨΠϠʔ 1͸རಘ aijΛ֫ಘ͠ɼϓϨΠϠʔ 2͸རಘ bijΛ֫ಘ͢Δɽ͜ͷঢ়گΛද 3.2ʹ
ࣔ͢ɽͦͯ͠ɼ࣍ͷ৚݅
ai∗j∗ ! aij∗(i = 1, 2,ʜ,m)

bi∗j∗ ! bi∗j(j = 1, 2,ʜ, n)

Λຬͨ͢ͱ͖φογϡߧۉͰ͋Δͱ͍͏ɽ

ද 3.2: ඇθϩ࿨ 2ਓήʔϜͷརಘද
1 2 ʜ j ʜ n

1 (a11, b11) (a12, b12) ʜ ʜ (a1n, b1n)

2 (a21, b21) (a22, b22) ʜ ʜ (a2n, b2n)
...

...
...

...

i (aij, bij)
...

...
...

...

m (am1, bm1) (am2, bm2) ʜ ʜ (amn, bmn)

ຊߘͰ͸ɼSupport enumeration Algorithm ʹΑͬͯφογϡߧۉΛٻΊΔɽࠓճ༻͍
ͨΞϧΰϦζϜΛ࣍ʹࣔ͢ɽ
͜ͷΞϧΰϦζϜ͸ɼ༩͑ΒΕͨྻߦͷ૊Έ߹Θͤશͯʹ͓͍ͯ७ઓུʹ͓͍ͯφογϡ
Δɽͦ͢ࢉܭదͳࠞ߹ઓུΛ࠷Δ͔ͷ֬ೝͱͦΕͧΕͷϓϨΠϠʔʹͱͬͯ͢ࡏଘ͕ߧۉ
͔͜Βࠞ߹ઓུ͕φογϡߧۉʹͳ͍ͬͯΔ͔֬ೝΛ͍ߦɼ࠷ऴతͳφογϡߧۉΛग़ྗ
͢Δɽ
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ਤ 3.1: Support enumeration Algorithm

ਤ 3.2: Condition

3.4 ༺΁ͷదޚ੍ڥ؀ॅ
ຊߘͰ͸ॅڥ؀ͷ੍ํޚ๏΁ήʔϜཧ࿦ͰͷφογϡߧۉΛٻΊΔखஈΛద༻͢Δ͜ͱ

Ͱॅޚ੍ڥ؀Λ͏ߦɽήʔϜཧ࿦ʹ͓͚ΔϓϨΠϠʔΛॅڥ؀ཁૉͱཱͯݟΔɽ۩ମతʹ
͸ɼԹ౓ͱর౓ͱ͍ͬͨॅڥ؀ཁૉΛϓϨΠϠʔͱ͢Δɽͦͯ͠ɼઓུͱͯ͠ثػͷಈ࡞
Λ౰ͯ͸ΊΔࣄɼثػΛಈ͔ͨ͠ͱ͖ͷӨڹ౓͔ΒརಘΛ͢ࢉܭΔ͜ͱʹΑͬͯήʔϜཧ
࿦ʹ͓͚ΔφογϡߧۉΛ͢ࢉܭΔ͜ͱ͕Ͱ͖ΔͷͰ͸ͳ͍͔ͱ͑ߟΒΕΔɽ

3.4.1 ਓͷߦಈʹΑΔద੾ͳॅڥ؀ͷมԽ

ద੾ͳॅڥ؀Λ͑ߟΔ͑ߟʹࡍͳ͚Ε͹ͳΒͳ͍͜ͱʹਓͷߦಈʹΑΔద੾ͳॅڥ؀
ͷมԽ͕͋ΔɽຊߘͰ͸ɼਓ͕͍ͯࣨ͠ࡏΔ͔࣌ؒͭߦಈ͕มΘΒͳ͍࣌ؒʹରͯ͠࠷ద
ԽΛద༻͕ͨ͠ɼਓͷߦಈ΍ଘ͢ࡏΔ͔൱͔͕มԽ͢Δ࣌ؒʹରͯ͠࠷దԽΛద༻͢Δ৔
߹͸ɼ࠷దͳॅڥ؀ͷ஋͕େ͖͘มԽ͢Δ͜ͱΛྀ͠ߟͳ͚Ε͹ͳΒͳ͍ɽ
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ྫ͑͹ɼಡॻ౳ͷ͍ߴর౓Λཁ͢ٻΔߦಈ͔Βָޘ౳ͷ͋·Γ͍ߴর౓Λཁ͠ٻͳ͍ߦಈ
΁มԽͨ͠ࡍʹɼཁٻর౓͕௿͘ͳͬͨ͜ͱͰͦΕ·Ͱর౓ͷͨΊʹଞͷॅڥ؀ཁૉʹର
ͯ͠ѱӨڹΛثػ͍ͨͯ͠΅ٴΛ࢖༻͢Δඞཁ͕ͳ͘ͳΓɼશମͱͯ͠ΑΓྑ੍͍ํޚ๏
Δͱ͍ͬͨ͜ͱͰ͋Δɽ͔ͭݟ͕

3.5 ఏҊख๏
ήʔϜཧ࿦ʹ͓͚ΔφογϡߧۉΛٻΊΔ͜ͱʹΑΔॅޚ੍ڥ؀Λثػ͏ߦͷબ୒ख๏

ʹ͍ͭͯड़΂Δɽ
ͲͷثػΛબ୒͢Δ͔ΛܾΊΔͨΊʹ͸ɼ·ͣφογϡߧۉΛٻΊΔࡍʹඞཁʹͳΔརಘ
Λ͢ࢉܭΔඞཁ͕͋ΔɽͦͷͨΊʹ͸ɼͦΕͧΕͷ͕ثػͲͷΑ͏ͳӨڹΛͦΕͧΕͷॅ
ཁૉڥͷॅ؀ࡏݱඞཁͳ৚݅ͱͯ͠ʹࡍཁૉʹ༩͑Δͷ͔Λ஌Δඞཁ͕͋Δɽͦͷڥ؀
ͷ஋ɼثػΛಈ͔ͨ͠ͱ͖ͷӨڹɼͦͷۭؒʹਓ͕͍Δ͔౳ɼଟذʹ౉Δ৚͕݅ඞཁʹͳ
Δɽ͔͠͠ɼͦΕͧΕͷ஋͸࣌ؒ΍ڥ؀౳ʹΑͬͯมԽ͠΍͘͢ɼଟ͘ͷঢ়͕گ૝ఆ͞Ε
ΔͨΊࣄલʹશͯʹରԠͨ͠৚݅෼ذΛ࡞Δͷ͸ࠔ೉Ͱ͋Δɽͦ͜Ͱɼ͋Δ࣌ؒʹ͓͍ͯ
֤छڥ؀৘ใΛೖྗͨ͠γϛϡϨʔγϣϯΛ͜͏ߦͱʹΑͬͯɼ͋Δ͔࣌ؒΒͷثػͷӨ
ΊΔ͜ͱͱ͢ΔɽٻΛڹ
γϛϡϨʔγϣϯʹΑͬͯग़ྗ͞ΕΔԹ౓ɾর౓ͷมԽ͔ΒͦΕͧΕॅڥ؀ཁૉʹର͢Δ
ӨڹΛٻΊΔɽ
Թ౓ͷ৔߹͸ɼثػΛಈͨ͠࡞৔߹ʹ͓͚ΔԹ౓ͷ୯Ґ࣌ؒมԽ͔ΒշదͳԹ౓౳ͷنఆ
ͨ͠Թ౓ʹରͯۙͮ͘͠Өڹͷ৔߹͸ʴͷӨڹɼԕ͔͟Δ৔߹͸ʔͷӨڹͱͯ͠རಘΛܭ
ಈʹΑܾͬͯ·Δద੾ͳর౓ߦΔɽর౓ͷ৔߹͸,ର৅ͷۭؒʹ͓͚Δਓͷ͢ࢉ [9]ʹର͠
.Δ͢ࢉܭ৔߹ͷর౓ͷ஋ͱͷ͔ࠩΒརಘΛͨͤ͞࡞Λಈثػͯ

͜ͷΑ͏ʹͯ͠ٻΊΒΕͨརಘ͔ΒԹ౓ɾর౓ΛϓϨΠϠʔͱ͠ɼͦΕͧΕͷثػΛઓུ
ͱͯ͠རಘදΛ࡞੒͢Δɽ࡞੒ͨ͠རಘදʹφογϡߧۉΛٻΊΔΞϧΰϦζϜΛద༻͢
Δ͜ͱʹΑͬͯ,ͲͷثػΛಈͤ͞࡞Δͷ͕ྑ͍͔Λ൑அ͢Δ.

3.6 རಘͷํࢉܭ๏
ຊߘʹ͓͚ΔثػΛಈࡍͨͤ͞࡞ͷརಘͷํࢉܭ๏Λ࣍ʹड़΂Δɽ

• Թ౓ʹؔ͢Δثػͷಈ࡞ʹΑΔརಘ
ɹ if t(c) > t(p)

ɹɹ if ∆t < 0

ɹɹɹ g = |∆t|
ɹɹ else
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ɹɹɹ g = −|∆t|
ɹ else

ɹɹ if ∆t < 0

ɹɹɹ g = −|∆t|
ɹɹ else

ɹɹɹ g = |∆t|
t(c)[◦C] ͷࣨԹࡏݱ:
t(p)[◦C] ఆͷࣨԹن:
∆t[◦C] :୯Ґ࣌ؒ͋ͨΓͷࣨԹͷมԽ
g[◦C] :Թ౓ͷརಘ

Λʔ࡞Λʴԕ͔͟Δૢ࡞ૢͮۙ͘ʹఆͷԹ౓نͱʹΑΓ͜͏ߦΛ࡞ͷΑ͏ͳૢه্
ͱͯ͠རಘͷࢉܭΛͨͬߦɽ

• র౓ʹؔ͢Δثػͷಈ࡞ʹΑΔརಘ
ɹ lx(d) = lx(p)− lx(c)

ɹ if lx(d) ! 0

ɹɹ if ∆lx < 0

ɹɹɹ g = −|∆lx|
ɹɹ else

ɹɹɹ g = |∆lx|
ɹ else

ɹɹ if ∆lx < 0

ɹɹɹ g = −|∆lx|
ɹɹ else

ɹɹɹ g = |∆lx|
lx(d)[lx] ͷর౓ͷࠩࡏݱఆর౓ͱن:
lx(c)[lx] ͷর౓ࡏݱ:
lx(p)[lx] ఆͷর౓ن:
∆lx[lx] :র౓ͷมԽྔ
g[lx] :র౓ͷརಘ

Λʔ࡞Λʴԕ͔͟Δૢ࡞ૢͮۙ͘ʹఆͷর౓نͱʹΑΓ͜͏ߦΛ࡞ͷΑ͏ͳૢه্
ͱͯ͠རಘͷࢉܭΛͨͬߦɽ
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ୈ4ষ ݧ࣮

ຊষͰ͸ 3ষͰड़΂ͨ࠷దԽख๏Λ࣮ࡍʹద༻͢Δํ๏΍৚݅Λड़΂Δɽ

4.1 ཁૉڥ؀ॅ
ຊߘͰ͸Թ౓ͱর౓Λର৅ͱͯ͠࠷దԽΛ͏ߦɽ͜ͷ 2ͭͷཁૉΛର৅ͱͯ͠બΜͩͷ

͸Թ౓ͱর౓ʹؔ͢Δσʔλͷऩू͸ੵۃతʹߦΘΕ͍ͯΔ͕ɼۭؾ౳ͷσʔλͷऩू͕
͋·ΓߦΘΕ͓ͯΒͣे෼ʹσʔλ͕ू·͍ͬͯͳ͍ͨΊͰ͋Δɽ

4.2 ثػ
ECHONETثػͷதͰԹ౓ͱর౓྆ํʹӨڹΛ༩͑ΔثػΛද 4.1ʹ͋͛Δɽ͜͜Ͱɼ

ؙ͸Ө͕͋ڹΔ͜ͱɼ֯ࡾ͸ಛఆͷ৚݅ԼͰӨ͕͋ڹΔ͜ͱΛࣔ͢ɽ

4.3 ର৅εέδϡʔϧ
ඪ४తͳੜ׆εέδϡʔϧͰ͋Δ 2.3.3ষͷεέδϡʔϧ 2.1ʙ2.4Λର৅ͱ͢Δɽͦ͜

͔Βਓ͕ livingroomʹ͍Δ࣌ؒΛද 4.2ʹ·ͱΊΔɽද 4.2ͷதͰɼivingroomʹਓ͕ࡏ

ද 4.1: ཁૉڥͷ͋Δॅ؀ڹͱӨثػΔ͢༺࢖
Թ౓ র౓

૭ ˓ ˚
Χʔςϯ ˓ ˓
Φʔχϯά ˓ ˓
ΤΞίϯ ˓
র໌ ˓
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ࣨ͢Δ 13:00͔Β 13:50Λର৅ʹ࠷దԽख๏Λద༻͢Δɽ·ͨɼ͜ͷ࣌ؒ͸ҰͭͷثػΛ
ಈͤ͞࡞Δ͜ͱʹΑΓෳ਺ͷॅڥ؀ཁૉͦΕͧΕʹྑ͍Өڹͱѱ͍Ө͕ڹಉ࣌ʹ͜ىΔɽ

ද 4.2: livingroomʹਓ͕͍Δ࣌ؒଳ
ࠁ࣌ ਓͷଘࡏ

0:00 6:45 ʷ
6:45 9:00 ˓
9:00 9:30 ʷ
9:30 10:15 ˓
10:15 12:15 ʷ
12:15 12:45 ˓
12:45 13:00 ʷ
13:00 13:45 ˓
13:45 16:00 ʷ
16:00 16:30 ˓
16:30 19:00 ʷ
19:00 22:30 ˓
22:30 23:15 ʷ
23:15 23:30 ˓
23:30 24:00 ʷ

4.4 φογϡߧۉͷࢉܭ
୯Ґ࣌ؒΛ୹͗͘͢͠ΔͱԹ౓ͷมԽ͕ඍখʹͳΓ༏ྼ͕ա৒ʹมԽ͢ΔͷͰຊߘͰ

͸͸୯Ґ࣌ؒΛ 10෼ͱͨ͠ɽنఆԹ౓ɾর౓͸ͦΕͧΕෆշࢦ਺ 70ͷ஋, JISর౓ج४
૯ධ [9]Λ࢖༻ͨ͠ɽ͜ΕΒͷ৚͔݅Β֤ثػͷརಘΛ͢ࢉܭΔɽ
੒͢Δɽͦͯ͠རಘද͔Β࡞Λઓུͱͨ͠རಘදΛثػཁૉΛϓϨΠϠʔͱ͠ɼڥ؀ॅ
Support enumeration AlgorithmʹΑͬͯφογϡߧۉΛٻΊΔɽ

4.5 γϛϡϨʔγϣϯڥ؀
γϛϡϨʔγϣϯʹ͸ CPU2.2GHzɼϝϞϦ 8GBͷϚγϯΛར༻ͨ͠ɽϓϩάϥϛϯ

άޠݴͱͯ͠ python2.7.10Λ࢖༻ͨ͠ɽ
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ୈ5ষ ݁Ռɾ࡯ߟ

ຊষͰ͸ 4ষͰड़΂࣮ͨํݧ๏ʹ͕͍࣮ͨ͠ݧΛ݁ͨͬߦՌʹ͍ͭͯड़΂Δ.

5.1 ݁Ռ
࣍ͷΑ͏ʹͯ͠ثػͷ࠷దͳಈ࡞Λܾఆ͠ɼ࣮ࡍͷ݁ՌΛࣔ͢ɽຊߘͰఏҊͨ͠࠷దԽ

ख๏Λ۩ମతʹద༻ͤ͞Δखॱͱͯ͠ɼ·ͣର৅ͱ͢Δ࣌ؒΛܾఆ͠ɼثػΛಈͨͤ͞࡞
৔߹ͱͤ͞ͳ͔ͬͨ৔߹ͷॅڥ؀ཁૉͷ஋͔Β֤ثػͷརಘͷࢉܭΛ͏ߦɽ࣍ʹͨ͠ࢉܭ
རಘΛ·ͱΊɼॅڥ؀ཁૉΛϓϨΠϠʔͱ͠ɼثػΛઓུͱͨ͠རಘදΛ࡞੒͢Δɽͦ͠
ͯརಘද͔ΒφογϡߧۉΛٻΊΔ͜ͱʹΑΓثػͷ࠷దͳಈ࡞Λܾఆ͢Δɽ

5.1.1 ༺దԽͷద࠷

ຊڀݚͰ͸ඪ४తͳੜ׆εέδϡʔϧͰ͋Δ 2.3.3ষͷεέδϡʔϧ 2.1ʙ2.4Λର৅ͱ
͍ͯ͠Δ.ͦͷதͷ 13:00͔Β 13:50Λର৅ʹ࠷దԽख๏Λద༻ͨ͠ɽ
ͦΕͧΕͷثػΛಈͨͤ͞࡞ͱ͖ͷརಘΛਤ 5.1ɼ5.2ʹࣔ͢ɽ
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ਤ 5.1: Թ౓ͷརಘͷ࣌ؒมԽ

ਤ 5.2: র౓ͷརಘͷ࣌ؒมԽ

୯Ґ࣌ؒΛ୹͗͘͢͠ΔͱԹ౓ͷมԽ͕ඍখʹͳΓ༏ྼ͕ա৒ʹมԽ͢ΔͷͰ୯Ґ࣌ؒ
Λ 10෼ͱͨ͠ɽ୯Ґ࣌ؒ͋ͨΓͷثػͷಈ࡞ʹΑΔརಘͷมԽΛද 5.1ɼ5.2ʹࣔ͢ɽ·
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ͨɼ࡞੒ͨ͠རಘදΛද 5.3ɼ5.4ʹࣔ͢ɽ(A,B):A:Թ౓ɼB:র౓ͱ͢Δɽ

ද 5.1: ΑΔԹ౓ͷརಘͷ࣌ؒมԽʹثػ
Time airconditioner curtain

13:00 -0.32 0.06

13:10 1.47 0.05

13:20 1.25 0.06

13:30 0.68 0.03

13:40 -0.03 0.05

13:50 -0.3 0.03

ද 5.2: ΑΔর౓ͷརಘͷ࣌ؒมԽʹثػ
Time illumination curtain

13:00 74.9 -103.2

13:10 20.9 -124.8

13:20 -117.1 277.2

13:30 54.9 -111.2

13:40 38.9 -117.6

13:50 -117.1 153.6

ද 5.3: 13:00˜13:45ͷརಘද
airconditioner curtain illumination

airconditioner (2.75, 0) (3.03, -26) (2.75, -44.6)

curtain (3.03, -26) (0.38, -26) (0.38, -70.6)

illumination (2.75, -44.6) (0.38, -70.6) (0, -44.6)

ද 5.4: ͳ͔ͬͨ৔߹ͷརಘදͤ͞࡞৔߹ͱԿ΋ಈͨͤ͞࡞Λ͢΂ͯಈثػ
all none

13:00˜13:45 (3.03,-70.6) (0,0)
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͜ͷརಘද͔ΒφογϡߧۉΛٻΊͨɽφογϡߧۉ͸ ([0., 1., 0.]), ([1., 0., 0.])ͱͳ
Γɼ࠷దͳӡస͸࣍ʹࣔ͢ද 5.5ͷΑ͏ͳܗʹͳΔͱ͑ߟΒΕΔɽ

ද 5.5: ࡞దͳಈ࠷ͷثػ
13:00~13:45 airconditioner : on, curtain : on, illumination : off

5.1.2 ཁૉʹΑΔมԽڥΔॅ؀͢ޚ੍

͢,ʹͱ͖ͨ͑ߟέʔεͱൺֱ͢Δ΂͖͔Λ࡞ͲͷΑ͏ͳಈ,ʹࡍదͳӡసΛධՁ͢Δ࠷
΂ͯͷॅڥ؀ཁૉ͕ࣗΒͷॅڥ؀ཁૉͷ஋Λྑ͘͢ΔͨΊʹثػΛૢ͢࡞Δͱ୹࣌ؒͰ
Λ๦͛Δ͜࡞ͷਖ਼ৗʹಈثػͳΔ.͜Ε͸ʹ࡞Α͏ͳૢ͏ߦঢ়ଶͷมԽΛଟʑ༺࢖ͷثػ
ͱʹͭͳ͕Δ͜ͱ΍,ثػͷ࢖༻ঢ়ଶʹΑΔա౉͕ظ௕͘ͳΓධՁ͕೉͍͠.

ͦ͜ͰɼຊߘͰ͸୯Ұͷॅڥ؀ཁૉʹثػͷૢ͕͋ݖ࡞Δঢ়ଶͱඪ४తͳεέδϡʔϧʹ
͓͚Δӡసɼͦͯ͠ຊߘͰఏҊͨ͠࠷దԽख๏Λద༻ͨ͠ӡసɼͦΕͧΕͷӡసʹΑΔࠩ
ҟΛΈΔ͜ͱͰධՁΛ͏ߦɽ
ͦΕͧΕͷӡసʹΑΔԹ౓ͱর౓ͷ࣌ؒมԽΛ࣍ͷਤ 5.3ɼ5.4ʹࣔ͢ɽ

ਤ 5.3: ӡసํ๏ʹΑΔԹ౓มԽ
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ਤ 5.4: ӡసํ๏ʹΑΔর౓มԽ

ӡసํ๏ͷมԽʹΑΓԹ౓Ͱ͸ɼর౓ͷΈΛ੍͢ޚΔࡍʹ͸ଞͷӡసํ๏ʹରͯ͠Թ౓
Δ৔߹ʹରͯ͠ఏҊख͢ޚͳ͍ͬͯΔ͜ͱ͕Θ͔Δɽ·ͨɼর౓Ͱ͸র౓ҿΈΛ੍͘ߴ͕
๏͕࠷దͳর౓͔Β཭Εͨ஋Λͱ͍ͬͯΔ͜ͱ͕Θ͔Δɽ

֤छॲཧʹ͸࣍ͷΑ͏ͳ͕͔͔࣌ؒͬͨɽ֤ثػͷརಘΛ͢ࢉܭΔͨΊʹҰͭͷثػͷ
Ұͭͷॅڥ؀ཁૉʹ͖ͭ͝ثػͱʹ໿ʹ 0.1(s)͔͔Γɼརಘද͔ΒφογϡߧۉΛٻΊΔ
ͷʹ໿̍ (s)͔͔ͬͨɽ

5.1.3 ਓͷߦಈʹΑΔมԽ

ୈ 3.4.1ষͰड़΂ͨΑ͏ʹਓͷߦಈʹΑͬͯద੾ͳॅڥ؀ʹมԽ͕͜ىΔɽͦ͜Ͱਓͷ
Α͔ͬͯ֬ΊͨɽਓʹݧదԽΛద༻͢ΔͱͲ͏ͳΔ͔Λ࣮࠷ಈ͕มԽ͢Δ࣌ؒʹରͯ͠ߦ
͕͍Δঢ়ଶ͔Β͍ͳ͘ͳΓɼ࠶ͼ͍Δঢ়ଶʹͳΔ 13:00͔Β 16:30ʹରͯ͠࠷దԽΛద༻
ͨ͠ɽͦΕͧΕͷॅڥ؀ཁૉʹର͢Δ֤ثػͷརಘΛද 5.6ɼ5.7ʹࣔ͢ɽ·ͨɼ࡞੒ͨ͠
རಘදΛද 5.8ɼ5.9ʹࣔ͢ɽ(A,B):A:Թ౓ɼB:র౓ͱ͢Δɽ
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ද 5.6: 13:00͔Β 16:30ʹ͓͚ΔثػʹΑΔԹ౓ͷརಘͷ࣌ؒมԽ
Time airconditioner curtain

13:00 -0.32 -0.26

13:10 1.47 -0.25

13:20 1.25 -0.23

13:30 0.68 -0.23

13:40 -0.03 -0.21

13:50 -0.3 -0.2

14:00 -0.54 -0.19

14:10 -0.48 -0.16

14:20 -0.41 -0.15

14:30 -0.36 -0.14

14:40 -0.3 -0.11

14:50 -0.26 -0.09

15:00 -0.21 -0.08

15:10 -0.17 -0.05

15:20 -0.13 -0.03

15:30 -0.08 -0.01

15:40 -0.04 0.01

15:50 0 0.04

16:00 0.04 0.06

16:10 1.77 0.1

16:20 1.53 0.13
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ද 5.7: 13:00͔Β 16:30ʹ͓͚ΔثػʹΑΔর౓ͷརಘͷ࣌ؒมԽ
Time illumination curtain

13:10 20.9 -124.8

13:20 -117.1 277.2

13:30 54.9 -111.2

13:40 38.9 -117.6

13:50 -117.1 153.6

14:00 -117.1 160.8

14:10 -117.1 114.4

14:20 -117.1 154.4

14:30 -117.1 73.6

14:40 -117.1 62.4

14:50 -117.1 0

15:00 -117.1 0

15:10 -117.1 72

15:20 -117.1 137.6

15:30 -117.1 137.6

15:40 -117.1 76.8

15:50 -117.1 0

16:00 117.1 0

16:10 117.1 0

16:20 117.1 0

ද 5.8: 13:45˜16:00ͷརಘද
airconditioner curtain illumination

airconditioner (-2.98,0) (-3.94,87.9) (-2.98,-117.1)

curtain (-3.94,87.9) (-0.96,87.9) (-0.96,-30.2)

illumination (-2.98,-117.1) (-0.96,-30.2) (0,-117.1)
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ද 5.9: 16:00˜16:30ͷརಘද
airconditioner curtain illumination

airconditioner (3.34,0) (3.63,0) (3.34,117.1)

curtain (3.63,0) (0.29,0) (0.29,117.1)

illumination (3.34,117.1) (0.29,117.1) (0,117.1)

ද 5.10: 13:00͔Β 16:30ʹ͓͚ΔثػΛ͢΂ͯಈͨͤ͞࡞৔߹ͱԿ΋ಈͤ͞࡞ͳ͔ͬͨ
৔߹ͷརಘද

all none

13:45˜16:00 (-3.94,-30.2) (0,0)

16:00˜16:30 (3.63,117.1) (0,0)

͜ͷརಘද͔ΒͦΕͧΕφογϡߧۉΛٻΊΔͱ 13:45͔Β 16:00͸ ([0., 1., 0.]), ([0.,

1., 0.])ͱ ([0., 0., 1.]), ([0., 1., 0.])ɼ16:00͔Β 16:30͸ ([1., 0., 0.]), ([0., 0., 1.])ͱͳΔ͕ɼ
͢΂ͯͷثػΛಈ͔͢ͱ͖ͱಈ͔͞ͳ͍ͱ͖ͷ৔߹΋࠷ͨ͑ߟదͳӡసΛද 5.11ͷΑ͏
ͳܗʹͳΔͱ͑ߟΒΕΔɽ

ද 5.11: 13:00͔Β 16:30ʹ͓͚Δثػͷ࠷దͳಈ࡞
13:45~16:00 airconditioner : off, curtain : off, illumination : off

16:00~16:30 airconditioner : on, curtain : on, illumination : on

ୈ 5.1.2ষͱಉ༷ʹ୯Ұͷॅڥ؀ཁૉʹثػͷૢ͕͋ݖ࡞Δঢ়ଶͱඪ४తͳεέδϡʔ
ϧʹ͓͚Δӡసɼͦͯ͠ຊߘͰఏҊͨ͠࠷దԽख๏Λద༻ͨ͠ӡసɼͦΕͧΕͷӡసʹΑ
ΔԹ౓ͱর౓ͷ࣌ؒมԽΛ࣍ͷਤ??ɼ5.6ʹࣔ͢ɽ
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ਤ 5.5: 13:00͔Β 16:30ʹ͓͚Δӡసํ๏ʹΑΔԹ౓มԽ

ਤ 5.6: 13:00͔Β 16:30ʹ͓͚Δӡసํ๏ʹΑΔর౓มԽ

ӡసํ๏ʹΑΔԹ౓ͷมԽͰ͸র౓ͷΈΛ੍͢ޚΔ৔߹͸ଞͷӡసํ๏ʹରͯ͠Թ౓
৔߹ͱ੩తεέδϡʔϧɼޚΔ࣌ؒͰ͸Թ౓ͷΈΛ੍͍ͯࣨ͠ࡏͳ͍ͬͯΔɽਓ͕͘ߴ͕
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ఏҊख๏ʹେ͖ͳࠩ͸ݟΒΕͳ͔ͬͨɽ·ͨɼর౓Ͱ͸ɼর౓ͷΈΛ੍͢ޚΔ৔߹ͱൺֱ
͢Δͱɼ࠷దͳর౓͔Β཭Ε͍ͯΔ͜ͱ͕Θ͔Δɽਓ͕͍ͳ͍࣌ؒʹؔͯ͠͸র౓Λؾʹ
͢Δඞཁ͸ͳ͍ͷͰԹ౓ͷͨΊʹΧʔςϯΛૢ͍ͯ͠࡞Δͱ͑ߟΒΕΔɽ
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5.2 ࡯ߟ
࣌ؒʹΑΔثػͷརಘͷมԽΛͦΕͧΕݟΔͱɼ·ͣԹ౓ʹؔͯ͠͸ͦΕͧΕͷثػʹ

͓͍ͯ࣌ؒͷܦաʹΑͬͯརಘͷมԽ͕͓͖Δ͕ɼ࣌ؒଳʹΑͬͯΑΓ༗ޮͳ͕ثػมಈ
͢Δ͜ͱ͕Θ͔Δɽ·ͨɼর౓ʹؔͯ͠΋ಉ༷ʹ࣌ؒʹΑͬͯརಘͷมԽ͕͖ىΔ͕ɼԹ
౓ͱൺֱ͢ΔͱมԽ͕ૣ͍ͨΊ༗ޮͳثػͷมಈ΋େ͖͍͜ͱ͕Θ͔Δɽ
ຊߘͰର৅ͱͨ͠ 13:00͔Β 13:45ͷதͰ͸ɼଞͷӡసํ๏ͱͷൺֱ͔ΒԹ౓ʹؔͯ͠͸
ର৅࣌ؒதͷඪ४ͷӡసͱͷࠩҟ͕ 0.2ˆͱ݁ͨ͠ࣅࠅՌͱͳ͕ͬͨɼর౓ʹؔͯ͠͸ର
৅࣌ؒதʹর౓ͷΈΛ੍ࡍͨ͠ޚ͸ɼنఆর౓౸ୡ཰͕ 101%ʹରͯ͠ఏҊख๏Ͱ͸نఆ
র౓౸ୡ཰͕ฏۉ 20%ͱେ͖ͳ͕ࠩੜͨ͡ɽ͜Ε͸ɼର৅ͱͨ࣌ؒ͠Λਓ͕͍Δ࣌ؒͱ
͍͏ൣғͨͬ͜ߦͱʹΑͬͯɼর౓ͷॠؒతͳมԽͷର͢ΔରԠ͕೉͘͠ͳ͍ͬͯΔͨΊ
Ͱ͸ͳ͍͔ͱ͑ߟΒΕΔɽ͜Εʹରͯ͠͸ɼর౓ͷมԽ཰ʹΑͬͯదԠൣғΛม͑Δ౳ͷ
ํ๏͕͑ߟΒΕΔɽਓ͕͍ͯࣨ͠ࡏΔঢ়ଶ͔Βୀࣨ͠ɼ࠶ͼೖࣨ͢Δ৔߹ʹ͓͍ͯ͸ਓ͕
ୀࣨ͢Δ͜ͱʹΑΓద੾ͳর౓͕େ͖͘มԽ͢Δ͜ͱʹΑͬͯ࠷దͳ੍ํޚ๏͕มԽ͢Δ
͜ͱ͕֬ೝͰ͖ͨɽ

5.2.1 ͷ՝୊ޙࠓ

ຊઅͰ͸ޙࠓγϛϡϨʔλ͕ͲͷΑ͏ʹ༻͍ΒΕΔ͔·ͨɼͦͷࡍͷ՝୊ͱͳΔ఺ͱ͠
ͯ࣍ͷΑ͏ͳ΋ͷΛ͋͛Δɽ

• ର৅ͷॅڥ؀ཁૉɾثػͷ௥Ճ

• ॲཧ࣌ؒ

• Digital Twin(σδλϧͷ૒ࢠ)

͜ΕΒʹ͍ͭͯͦΕͧΕޙࠓͷՄೳੑʹ͍ͭͯड़΂Δɽ

ର৅ͷॅڥ؀ཁૉɾثػͷ௥Ճ

ຊߘͰ͸ର৅ͷॅڥ؀ͱͯ͠Թ౓ɼর౓Λ͋͛࠷దԽख๏ΛߟҊɼద༻͕ͨ͠ୈ 3.2ষ
Ͱड़΂ͨΑ͏ʹॅڥ؀ཁૉ͸ଟ͘ଘ͢ࡏΔɽͦ͜ͰԹ౓ɼর౓Ҏ֎ͷॅڥ؀ཁૉΛ௥Ճ͢
Δ͜ͱ͕͑ߟΒΕΔɽ͜ͷࡍɼର৅ͷ௥Ճʹ൐͍͑ߟΔ΂͖͜ͱʹ༏ઌ౓ͷઃఆ͕͋Δɽ
͜͜Ͱͷ༏ઌ౓ͱ͸ɼ͋Δॅڥ؀ཁૉΛ༏ઌ੍ͯ͢͠ޚΔͨΊͱҙຯ߹͍ͷ΋ͷͱɼॅ؀
ਓͷੜ໋ͷ҆શʹؔΘΔ΋ͷͱ͍ͬͨॅ͍ߴΑΓ΋ॏཁ౓ͷٻΑΔշదੑͷ௥ʹޚͷ੍ڥ
Α͏ͳ༷ʑͳछྨͷ΋ͷͰ͋Γɼ͜ͷΑ͏ʹ༏ઌ౓ͷதͰ΋༷ʑͳॏཁ౓ͷ΋ͷ͕ଘ͢ࡏ
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Δɽ
༏ઌ౓ͷதʹ΋ॏཁ౓ͷҧ͍͕ଘ͢ࡏΔͱ͍͏͜ͱ͸ثػΛ੍ޚΛࡍ͏ߦʹॏཁ౓ͷҧ
΋ͷͷҰͭʹΨε࿙͍ߴΒΕΔɽॏཁ౓͕͑ߟΔඞཁ͕ੜ͡Δͱ͢ߋΛมޚ੍͍͓ͯʹ͍
Εʹؔ͢Δྫ͕͋ΔɽΨεݕ஌γεςϜͱۭௐγεςϜ͕ࣗಈ૭੍ޚγεςϜΛհͯ͠࿈
Λൃ͠ɺಉ࣌ʹࣨ಺ͷԹྩࢦ஌͠૭Λ։͚Δݕ஌γεςϜ͕ΨεΛݕΨεʹࡍΔ͍ͯ͠ܞ
౓Λ੍͢ޚΔͨΊʹۭௐγεςϜ͕૭ΛดΊΔྩࢦΛൃͨ͠৔߹ɺࣗಈ૭੍ޚγεςϜ͸
ͲͪΒͷྩࢦΛ༏ઌ͢Δ͔͕ࣄલʹܾఆ͞Ε͍ͯͳ͍৔߹ɺͲͷΑ͏ͳಈ࡞Λ͢Δͷ͔Θ
͔Βͳ͍ͱ͍ͬͨΑ͏ͳྫͰ͋Δɽ͜ͷ৔߹ɼ༏ઌ͢΂͖͸ΨεͷҾՐʹΑΔരൃ΍தಟ
ͷൃੜͱ͍ͬͨੜ໋ͷ҆શ͕ݒ೦͞ΕΔͨΊ૭Λ։͚Δ੍ޚΛ༏ઌ͢΂͖Ͱ͋Δɽ
͜͜ͰຊߘͰఏҊͨ͠࠷దԽख๏ʹ͓͍ͯثػ΁ͷ༏ઌ౓ͷઃఆΛํ͏ߦ๏Λ͑ߟΔͱॏ
ཁ౓ͷثػ͍ߴ΁ͷॏΈ෇͚Λํ͏ߦ๏͕͑ߟΒΕΔɽ͜Ε͸φογϡߧۉΛٻΊΔࡍʹ
ॏཁ౓ͷثػ͍ߴͷརಘͷ૿ՃΛҙຯ͢Δɽ͜ΕΛ࣮͢ݱΔࡍʹඞཁʹͳͬͯ͘Δͷ͕֤
ཁڥͰ͸ɼ֤ॅ؀ߘॏΈΛ͚ͭΔ৚݅ઃఆͰ͋ΔɽຊʹثػԽͱߧཁૉͷརಘͷฏڥ؀ॅ
ૉͷ஋Λͦͷ··ར༻͍ͯ͠ΔͨΊɼॅڥ؀ཁૉʹΑͬͯརಘͷఔ౓͕όϥόϥͰ͋Γʴ
͔ʔ͔ͱ͍͏ҙຯ͔͍࣋ͬͯ͠ͳ͍ɽ͜ΕΛฏߧԽ͢ΔࣄʹΑͬͯརಘͷେখʹΑͬͯ΋
ॏΈΛ͚ͭΔ৚݅ઃఆʹثػΒΕΔɽ͑ߟΔ͜ͱ͕Ͱ͖ΔΑ͏ʹͳΔͱ͢ߋ๏Λมํޚ੍
ʹΑΓɼਓͷ҆શʹؔΘΔ৔߹͸࠷༏ઌͰ࢖༻͢Δͱ͍ͬͨ͜ͱ͕࣮ݱͰ͖Δͱ͑ߟΒΕ
Δɽ

ॲཧ࣌ؒ

ର৅ͷ௥Ճʹ൐͍࠷దԽʹ͔͔Δॲཧ͕࣌ؒ૿େ͢Δ͜ͱ͕͑ߟΒΕΔɽ͜ͷࡍ໰୊ͱ
ͳΔ఺͸ɼ࣮ࡍͷثػͷӡసʹ͑࢖Δ͔Ͳ͏͔ͱ͍͏఺Ͱ͋Δɽ͜ͷ໰୊Λ͑ߟΔͨΊʹ
ඞཁͱͳΔ৚݅͸ثػͷಈ࡞଎౓ͱಈִؒ࡞Ͱ͋Δɽಈ࡞଎౓ͱ͸ɼثػΛಈ͔ͯͤ͞࡞
Β໨తΛୡ੒͢Δ·Ͱͷ࣌ؒͷ͜ͱͰ͋Δɽಈ࡞଎౓͕଎͍΋ͷ͸ޫɾԻڥ؀ʹӨ͕͋ڹ
ΔثػͰɼಈ࡞଎౓͕஗͍΋ͷ͸Թ೤ɾۭڥ؀ؾʹӨ͕͋ڹΔثػͰ͋Δɽಈ࡞଎౓͕஗
ʹࡍΔ͢ޚ଎౓͕଎͍΋ͷΛ੍࡞͸গͳ͍͕ɼಈڹΔ৔߹͸ॲཧ଎౓ͷӨ͢ޚΛ੍ثػ͍
͸ॲཧ࣌ؒͷӨ͕ڹେ͖͘ͳͬͯ͘Δͱ͑ߟΒΕΔɽ
Ұํɼಈִؒ࡞͸ਓͷߦಈʹେ͖ؔ͘Θͬͯ͘ΔɽຊߘͰ༻͍ͨεέδϡʔϧͷΑ͏ʹɼ
ৗʹثػͷಈ࡞Λม͠ߋଓ͚Δ͜ͱ͸গͳ͍ɽ
ຊߘͰ࠷ͨͬߦదԽख๏ͷಈؒ࣌࡞͸ 1(s)Ҏ্ͱਓ͕෦԰ʹೖͬͯిؾΛ͚ͭΔ࣌ؒͳ
ͲΛ͑ߟΔͱ଎͍ͱ͸͑ݴͳ͍ɽΑ࣮ͬͯ૷ํ๏΍࠷దԽख๏ͷվྑʹΑΔॲཧ࣌ؒͷվ
ળ͕ඞཁʹͳͬͯ͘Δͱ͑ߟΒΕΔɽ

Digital Twin(σδλϧͷ૒ࢠ)

ۙ೥General Electric͕ࣾఏএͨ͠Digital Twin(σδλϧͷ૒ࢠ)ͱ͍͏֓೦͕஫໨Λ
ूΊͭͭ͋Δɽ͜ͷ֓೦͸ IoTٕज़ͷਐలʹΑΓϦΞϧλΠϜʹ༷ʑͳσʔλͷऔಘ΍ػ
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ͷରͱͯ͠૊Έ߹ΘࢠγεςϜͱ࣮ੈքͱΛ૒ػࢉܭΒɼ͔ܠՄೳͱͳͬͨഎ͕࡞ͷૢث
ͤɼେن໛ͳγεςϜͷӡ༻΍ઃܭʹ໾ཱͯΑ͏ͱ͢Δ΋ͷͰ͋Δɽ
͜ΕΛεϚʔτϗʔϜʹదԠ͢Δํ๏Λ͑ߟΔɽ·ͣɼDigital Twinͷର৅ͱ͢Δͷ͸Ո
શମͰ͋Δͱ͑ߟΒΕΔɽԾ૝ۭؒʹՈΛ࡞੒͠ɼॅڥ؀ͱ͍ͬͨ෺ཧݱ৅͔Βثػ౳ͷ
෺࣭·Ͱ͢ݱ࠶Δɽ͜͜Ͱ࡞੒ͨ͠Ϟσϧʹର࣮͔ͯ͠ػΒಘΒΕͨσʔλΛೖྗ͢Δ͜
ͱʹΑͬͯকདྷͷ͜ىΓ͏Δॅڥ؀΍ثػͷঢ়ଶΛ஌Δ͜ͱ͕Ͱ͖Δɽ͜ΕΛଟ਺ͷӡ༻
ํ਑Λฒͯ͠ߦγϛϡϨʔγϣϯ͢Δ͜ͱʹΑΓ͜ىΓ͏Δෳ਺ͷະདྷΛௐ΂ͯ࠷దͳӡ
సΛબ୒͢Δ͜ͱ͕Ͱ͖ΔͷͰ͸ͳ͍͔ͱ͑ߟΒΕΔɽ
ຊߘͰ͸੩తͳεέδϡʔϧʹ͍ͯͮجγϛϡϨʔγϣϯΛ͍ͯͬߦΔ͕ɼDigital Twin

ʹΑΔϗʔϜγϛϡϨʔλ͕࣮ݱͰ͖ͨ৔߹ɼ͋Δ࣌఺͔Βͷ౷ܭͱ֬཰ʹΑΔಈతͳε
έδϡʔϧͰͷ͜ىΓ͏ΔະདྷͷγϛϡϨʔγϣϯΛ͜͏ߦͱ͕Ͱ͖ΔΑ͏ʹͳΓɼ੩త
ͳεέδϡʔϧͷΈͳΒͣಈతͳεέδϡʔϧ΁ͷରԠ΋Ͱ͖ΔͷͰ͸ͳ͍͔ͱ͑ߟΒΕ
Δɽ
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ୈ6ষ ·ͱΊ

ຊߘͰ͸ෳ਺ͷ෺ཧྔΛಉ࣌ʹ؅ཧ͢Δॅڥ؀ͷ੍ޚΛ໨తʹෳ਺ͷثػͷӡసͷ࠷
దԽख๏ΛߟҊͨ͠ɽ୯Ұͷثػͷॅڥ؀ཁૉ΁ͷӨ͔ڹΒෳ਺ͷثػʹΑΔదਖ਼ͳॅ؀
Β͔ؒ࣌ߦγϛϡϨʔγϣϯ͸࣮ͨͬߦͰߘӡస༧ଌ͕Մೳͱͳͬͨɽຊ͏ߦͷҡ࣋Λڥ
ॅ୐γϛϡϨʔλͷ࣮࣋ͭ࣌ؒੑΛଛͳ͏͜ͱͳ͘࠷దͳثػΛબ୒͢Δ͜ͱ͕Ͱ͖Δͱ
ΒΕΔɽ͑ߟ
ॴతہཁૉͷ௥Ճɼಈతͳεέδϡʔϧ΁ͷରԠɼڥɾॅ؀ثػͷ՝୊ͱͯ͠ɼѻ͏ޙࠓ
ͳڥ؀ͷมԽ౳͕͛ڍΒΕΔɽ͜ΕΒʹΑΓɼγϛϡϨʔγϣϯ͢Δ΂͖ύλʔϯͷരൃ
తͳ૿Ճ͕ࠐݟ·ΕΔɽ͜ΕΒʹରԠ͢ΔͨΊʹΑΓྑ͍࠷దԽख๏͕ඞཁʹͳΔͩΖ͏
ͱ͑ߟΒΕΔɽ
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ँࣙ

ຊڀݚΛ͏ߦʹ͋ͨΓɼऴ࢝͝ࢦಋ͝ฬᎪΛ͠ࣀ·ͨ͠୮ ·க͠ँײ͘ਂʹतڭ༤߁
͢. ·ͨ৹ࠪһΛ͓Ҿ͖ड͚௖͍ͨຊֶ ࣰా ཅҰڭतɼຊֶ ϦϜ ༐ਔ।ڭतɼϕ΢ϥ
ϯ ϥζόϯಛ೚।ڭतʹ͸ɼຊ࿦จΛࣥච͢Δʹ͋ͨΓଟେͳ͝ॿݴΛ௖͖·ͨ͠.ਂ͘
.͢·க͠ँײ

෭ςʔϚʹ͓͍ͯ͝ࢦಋ͝ฬᎪΛࣀΓ·ͨ͠ຊֶ ஑ా ৺।ڭतʹँײக͠·͢ɽຊ࿦จ
Λ·ͱΊΔʹ͋ͨΓ͝ྗڠ௖͍ͨ୮ࣨڀݚɼϦϜࣨڀݚͷॾܑʹް͘ྱޚਃ্͛͠ ·͢.

.͢·Λக͠ँײʹ௖͍ͨՈ଒ͯ͑ࢧର͠ཧղΛࣔͯ͠௖͖ɼʹڀݚͷࢲɼʹޙ࠷
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