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֓ ཁ

Ոఉͷॅڥͷ੍ޚʹใ௨৴ٕज़Λར༻͠Α͏ͱ͢Δಈ͖ӹʑΜʹͳ͓ͬͯΓɺ
ಛʹۙͷ IoT(Internet of Things)ٕज़ͷਐలͦΕΛ࣮ݱͷͷͱͭͭ͋͠Δɽॅڥ
ͷҡ࣋ʹඞཁͳثػଟ͘ଘ͢ࡏΔ͕ɼͦΕͧΕͷ͕ثػෳͷॅڥཁૉʹӨڹΛٴ
΅ͨ͢Ίɼ͋ΔॅڥཁૉΛҡ࣋͢ΔͨΊͷ੍͕ޚଞͷॅڥཁૉͷҡ࣋ʹͱͬͯྑ͍Ө
ಈʹΑΓେ͖͘มԽͯ͠͠·͏ͱ׆ਓͷڥΒͳ͍ɽ·ͨɼదͳॅݶͱ͢΅ٴΛڹ
͍͏͕͋Γɼ͜ΕΒΛצҊͨ͠૯߹తͳޚ੍ثػʹΑΔॅ͕ޚ੍ڥඞཁͱ͞Ε͍ͯ
Δɽͦ͜ͰɼຊڀݚͰɼεϚʔτϗʔϜ͓͍ͯෳͷॅڥཁૉʹӨڹΛ༩͑ΔΞΫ
νϡΤʔλͷ੍ޚʹΑΔదͳॅڥͷ࣮ݱΛతͱ͢Δɽ
ΛదʹอͭͨΊʹۙͷڥ͠ɼরɼԹ࡞ʹͷγεςϜͷϞσϧΛԾۭؒࡍ࣮
ΧʔςϯɼΤΞίϯɼর໌ͷ੍ޚΛͲͷΑ͏ʹ͑ߦͲͷΑ͏ͳ݁Ռ͕ಘΒΕΔ͔ͱ͍
͏γϛϡϨʔγϣϯΛ͏ߦɽ·ͨɼϢʔβʔߦಈ༧ଌؚΊͨγϛϡϨʔγϣϯΛଟ༷ͳ
ύϥϝʔλઃఆʹ͢ࢪ࣮͍ͯͮجΔ͜ͱͰӡ༻ํ๏ͷ࠷దԽΛ͏ߦɽ
ຊڀݚͰɼෳͷॅڥཁૉͷҡ࣋ͷͨΊʹඞཁͳ੍ޚख๏ͷબΛ͏ߦɽͦͷͨΊ
ʹɼͦΕͧΕͷثػΛಈͨͤ͞࡞ͱ͖ͷӨڹΛಘΔͨΊʹγϛϡϨʔγϣϯΛͨͬߦɽ
ͦͷ݁Ռͱదͳॅڥཁૉͷ͔ΒφογϡߧۉΛٻΊΔ͜ͱʹΑΓɼ੍ํޚ๏Λܾఆ
͢ΔɽຊڀݚʹΑΓɼҟͳΔॅڥཁૉʹӨڹΛثػͭ࣋ΛؚΊͨ૯߹తͳ͕ޚ੍ثػՄ
ʹͳΔɽޙࠓͷ՝ͱͯ͠ɼॅڥཁૉثػͷ૿ՃΛ͍ߦɼͦΕʹͱͳͬͯ࠷దԽ
ख๏ͷߟҊ͕ඞཁͰ͋Δɽ
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ୈ1ষ ͡Ίʹ

ຊষͰڀݚഎܠͱڀݚతɼຊจͷߏΛࣔ͢ɽ

1.1 ܠഎڀݚ
Ոఉͷॅڥͷ੍ޚʹใ௨৴ٕज़Λར༻͠Α͏ͱ͢Δಈ͖ӹʑΜʹͳ͓ͬͯ

Γɺಛʹۙͷ IoT(Internet of Things)ٕज़ͷਐలͦΕΛ࣮ݱͷͷͱͭͭ͋͠Δɽॅ
ΛڹཁૉʹӨڥෳͷॅ͕ثػΔ͕ɼͦΕͧΕͷ͢ࡏଟ͘ଘثػඞཁͳʹ࣋ͷҡڥ
ͱͬͯྑ͍ʹ࣋ཁૉͷҡڥଞͷॅ͕ޚΔͨΊͷ੍࣋͢ཁૉΛҡڥΊɼ͋Δॅͨ͢΅ٴ
ӨڹΛٴ΅͢ͱݶΒͳ͍ɽ·ͨɼదͳॅڥਓͷ׆ಈʹΑΓେ͖͘มԽͯ͠͠·͏
ͱ͍͏͕͋Γɼ͜ΕΒΛצҊͨ͠૯߹తͳޚ੍ثػʹΑΔॅ͕ޚ੍ڥඞཁͱ͞Εͯ
͍Δɽ

1.2 తڀݚ
ຊڀݚɼεϚʔτϗʔϜʹ͓͍ͯෳͷॅڥཁૉʹӨڹΛ༩͑ΔΞΫνϡΤʔλͷ

Λతͱ͢Δɽݱͷ࣮ڥΑΔదͳॅʹޚ੍
ΛదʹอͭͨΊʹۙͷڥ͠ɼরɼԹ࡞ʹͷγεςϜͷϞσϧΛԾۭؒࡍ࣮
ΧʔςϯɼΤΞίϯɼর໌ͷ੍ޚΛͲͷΑ͏ʹ͑ߦͲͷΑ͏ͳ݁Ռ͕ಘΒΕΔ͔ͱ͍
͏γϛϡϨʔγϣϯΛ͏ߦɽ·ͨɼϢʔβʔߦಈ༧ଌؚΊͨγϛϡϨʔγϣϯΛଟ༷ͳ
ύϥϝʔλઃఆʹ͢ࢪ࣮͍ͯͮجΔ͜ͱͰӡ༻ํ๏ͷ࠷దԽΛ͏ߦɽ

1.3 ؔ࿈ڀݚ
ຊڀݚʹؔ࿈͕͋Δڀݚʹ͍ͭͯड़Δɽ
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1.3.1 ϗʔϜωοτϫʔΫαʔϏεٴͼͦͷγεςϜͷ࣮ূূݕʹؔ͢

Δڀݚ

ઌՊֶٕज़େֶӃେֶͷԬా [1]ʹΑΓɼੈ࣍ͷϗʔϜωοτϫʔΫͷ࣮͢ݱ
ΔͨΊʹɼ৽͍͠γεςϜͷ༗ޮੑ৴པੑΛධՁ͢ΔͨΊͷϗʔϜγϛϡϨʔλ͕ఏ
Ҋɾ࣮͞ΕͨɽϗʔϜωοτϫʔΫͷཁૉΛ࣮ॅݧʹΑΔγεςϜߏஙͷݟΛͱ
ʹɼॅɼՈిɼڥɼిྗɼਓؒͷ̑ͭͷཁૉʹΓ͚ɺ֤ཁૉטΜͰ૬࡞ޓ༻͠ɼ
ಠཱੑΛߴΊΔ͜ͱͰݸʑͷ༷૬ͷঢ়ଶΛมԽͤ͞Δ͜ͱ͕Ͱ͖Δɽ͜ΕʹΑΓɼ࣮ੈք
ͷηϯγϯάσʔλΛऔΓೖΕͨෳࡶͳγεςϜͷݱ࠶ΛՄͱ͍ͯ͠ΔɽγϛϡϨʔ
γϣϯͷ੍ʹର͠ɼେنͳੈଳͷରԠɼ࣮ੈքͱͷ࿈ܞɼ੍ͷҟͳΔγϛϡϨʔ
γϣϯͷΈ߹ΘͤɼϚΫϩϞσϧʹ͍͓ͭͯٞͯ͠ΓɼՈిɼڥɼిྗɼਓ͕ؒ૬
.ΛಘͨݟΔॅͷ༷ʑͳαʔϏεɺγϛϡϨʔγϣϯʹؔ͢Δ͢༺࡞ޓ

1.3.2 εϚʔτϋεγϛϡϨʔγϣϯʹ͓͚ΔॾཁૉͱͷΠϯλϥΫ

γϣϯΛྀͨ͠ߟਓؒߦಈγϛϡϨʔλ

ઌՊֶٕज़େֶӃେֶͷԬଜ [2]ʹΑΓɼεϚʔτϋεγϛϡϨʔγϣϯʹ͓
͚ΔॾཁૉͱͷΠϯλϥΫγϣϯΛྀͨ͠ߟਓؒߦಈγϛϡϨʔλͷఏҊɾ࣮͞Εͨɽ
ਓؒߦಈγϛϡϨʔλ͕ԹڥγϛϡϨʔλɼిྗγϛϡϨʔλͳͲͷଞͷγϛϡϨʔ
λ͓Αͼ࣮ॅݧͳͲͷ࣮ੈքͱՈిঢ়ଶɼԹ࣪ͳͲͷใΛૹड৴͠ɺ૬࡞ޓ༻͠߹
͏͜ͱͰߴͳਓؒߦಈΛੜ͢ΔɽਓؒߦಈγϛϡϨʔλʹ͓͚ΔϢʔβͷߦಈใͷ
ΓͱΓΛࣜܗ͏ߦΛఆΊͯ͋Δɽ

1.3.3 னޫར༻ɾর໌γεςϜ

ʮΤωϧΪʔཱࣗ॥ݐܕஙɾࢢγεςϜٕज़ͷ։ൃʯใࠂॻͷୈ 5ষɹனޫར༻ɾ
র໌γεςϜ [3]Ͱɼʮனޫʯ͓Αͼʮਓর໌ʯʹΑͬͯඞཁेͳޫΛ֬อͰ͖ΔΑ
͏ʹ͠ɼ͍࣍Ͱɼͦͷޫͷۭؒతஔɾܦ࿏ (ίϯτϩʔϧͷํ)Λ͑ߟΔ͜ͱͰɺྔ
ͱͯ͠ͷলΤωϧΪʔͱ࣭ͱͯ͠ͷଟ༷ͳཁͨݟͮ͘جʹٻͷରԠΛ͔Δ͜ͱ͕
Ͱ͖Δɽ͜ͷཧ೦Λཱࣗ॥ॅܕٕज़ͱͯ͠۩ݱԽ͢Δ͜ͱΛతͱͨ͠ͷͰ͋Δɽ
͜ͷతΛୡ͢ΔͨΊʹҎԼͷ༰ʹ͍ͭͯڀݚ։ൃΛ͍ͯͬߦΔɽ

• னޫར༻ɾর໌γεςϜͷશମ૾ͱઃܭϑϩʔ

• னޫར༻ٕज़ͷ։ൃ

2



• ਓর໌ٕज़ͷ։ൃ

• লΤωϧΪʔޮՌͷࢉఆ

• ઃܭʹཱͭ༧ଌπʔϧͱσʔλඋ

͜ΕΒͷݟ۩ମతͳઃܭʹੜ͔͍ͯ͘͜͠ͱ͕Մͳٕज़Ͱ͋Δɽ͔͠͠ɼཱࣗ॥
ҝΛ౿·͑ͯলΤωϧΪʔͱշదੑΛ֬ߦ׆ɺଟ༷ͳੜ͍͓ͯʹܭͷઃڥͷޫॅܕ
อ͠ͳ͚ΕͳΒͣɼઃܭϑϩʔΛ༻ͨ͠ͱͯ͠ɼݸʑͷཁૉٕज़ʹͱΒΘΕա͗Δ
͜ͱੜ͡Δɼ·ͨͦΕʹΑΓܭը͕͏·͍͔͘ͳ͍͜ͱ͕ͱͯ͋͛͠ΒΕ͍ͯΔɽ
ͦ͜Ͱɼཁૉٕज़ΛΑΓ༰қʹͨ͏Ίɼઃܭϑϩʔͷ্Ґ֓೦ͱͯ͠ɼཁૉٕज़ΛҰݴ
Ͱ૯ׅͨ͠ํ͑ߟͱͯ͠ɽʮద࣌ɾదॴɾదޫʯͱ͍͏֓೦͕ࣔ͞Ε͍ͯΔɽ͜Εɼଟ౮
ࢄʹΑΔর໌ɼద ͳՕॴʹదͳޫΛ͢Δ͜ͱͰ͋ͬͯɼηϯαʔʹΑΔ
౮ͳͲɼదͳ͚ͩؒ࣌র໌͢Δͱ͍ͬͨͷͰ͋Δɽ

1.3.4 னޫར༻ٕज़ͱলΤωϧΪʔ

னޫར༻ٕज़ͱলΤωϧΪʔ [4]Ͱɼࣗવʹ๛ʹ͋ΔனޫΛར༻͢Δʮனޫར༻ٕ
ज़ʯ͕ݕ࠶౼͞Ε͍ͯΔͳ͔Ͱɼனޫͷجຊతͳํ͑ߟɺனޫࢉܭলΤωϧΪʔͷޮՌ
ʹ͍ͭͯઆ໌͞Ε͍ͯΔɽ

1.3.5 ͷͨΊͷήʔϜཧೖֶࡁܦ

ͷͨΊͷήʔϜཧೖֶࡁܦ [5]ͰɼෳͷҙܾࢥఆʹؔΘΔΛରͱͨ͠ήʔ
ϜཧͷղઆΛ͍ͯͬߦΔɽͦͷதͰɼඋใͷ੩ֶήʔϜɼඋใͷಈֶήʔϜɼ
ෆඋใͷ੩ֶήʔϜɼෆඋใͷಈֶήʔϜͷ 4ͭͷΫϥεΛऔΓѻ͍ͬͯΔɽ͜
ΕΒͷ 4ͭͷήʔϜʹɼφογϡߧۉɼαϒήʔϜશφογϡߧۉɼϕΠδΞϯɾφο
γϡߧۉɼશϕΠδΞϯߧۉͱ͍͏֓ߧۉ೦͕ͦΕͧΕରԠ͍ͯ͠Δɽ
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1.4 ຊจͷߏ
ຊจҎԼͷߏͱͳ͍ͬͯΔɽ

• ୈ 1ষ

– Λࣔ͢ɽߏͱతɼຊจͷܠͷഎڀݚ

• ୈ 2ষ

– ॅγϛϡϨʔλʹ͍ͭͯड़Δɽ

• ୈ 3ষ

– ෳͷཧྔͷ࠷దԽʹ͍ͭͯࣔ͢ɽ

• ୈ 4ষ

– ݁Ռɾߟʹ͍ͭͯड़Δɽ

• ୈ 5ষ

– ຊจʹ͓͚Δ·ͱΊΛड़Δɽ
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ୈ2ষ ॅγϛϡϨʔλ

2.1 iHouse

iHouseੴݝඒࢢʹઃཱ͞Ε͍ͯΔೋ֊ͯݐͷ࣮ॅݧͰ͋ΔɽiHouseͰɼ
ͯ͢ͷՈి͕ECHONETՈిͰ੍͞ޚΕ͓ͯΓɼԹηϯαɼ࣪ηϯαɼਓײηϯα
ͳͲͷଟ͘ͷηϯαͳͲ͕ઃஔ͞Ε͍͍ͯͯΔ.͜ΕʹΑΓɼϗʔϜωοτϫʔΫαʔϏε
ͷ։ൃٕज़͕ͳ͘ಈ͢࡞Δ͜ͱΛ֬ೝ͢ΔͨΊͷڥূݕͰ͋ΔɽຊڀݚɼiHouse

Λࢀর͠ɼϞσϧԽΛ͏ߦɽ

2.2 ॅͷγϛϡϨʔγϣϯ
ຊڀݚͷॅγϛϡϨʔγϣϯઌڀݚߦ [1]ʹΑΔ͖ͮجʹڀݚఆٛ͢Δɽ

ϗʔϜωοτϫʔΫαʔϏεΛ͢ূݕΔॅγϛϡϨʔγϣϯɼՈిɼڥɼిྗɼਓ
ؒͱͳΔίϯϙʔωϯτ͕࡞༻͠ͳ͕ΒॅͷେΛཧ͍ͯ͠Δɽ֤ίϯϙʔωϯτ͕
૬࡞ޓ༻͠ͳ͕ΒγϛϡϨʔγϣϯ͢Δɽ
ʯڥɼॅΛγϛϡϨʔγϣϯ͢ΔͨΊʹॅΛʮॅʯʮՈిʯʮ͖ͮجʹॅݧ࣮

ʮిྗɾʯʮਓؒʯͷ 5ͭͷίϯϙʔωϯτʹྨ͢Δɽ̑ͭͷͦΕͧΕͷׂΛҎԼʹ
ɽ͢ه

• ॅ

– ॅͷߏՈిʹ֘͠ͳ͍ઃඋΛఆ͍ٛͯ͠Δɽॅͷ෦ͷҐஔɼࠜɼ
นɼ૭ɼΧʔςϯͳͲͷߏͱେ͖͞ɼ͖ɼૉࡐͷ্Λཧ͢Δɽ͜ΕΒɼ
ՈిɼਓؒɼڥͷίϯϙʔωϯτʹؔΘΔɽ

• Ոి

– ॅʹઃஔ͞Ε͍ͯΔՈిΛఆٛ͢ΔɽՈి ECHONETΦϒδΣΫτΛࢀ
ड़ͯ͠هΕ͍ͯͳ͍ͷಠࣗͰ͞ʹࡉɼ֨ՈిΛछผͯ͋͠Δɽৄͯ͠ʹߟ
͍Δɽ

• ڥ

– ॅͷཧڥɼ·ͨॅ֎ͷཧڥΛఆٛ͢Δɽॅͷڥ෦͝
ͱʹಠཱ͓ͯ͠Γɼ෦ͷؒऔΓɼՈిɼਓؒʹӨڹΛٴ΅͠߹͏
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• ిྗ

– ॅʹ͓͚Δిྗܥ౷ɼిྗձࣾ·ͰͷిྗΛఆٛ͢Δɽߏʹͳ͓ͬͯΓɼ
͕ిྗձࣾͰ͋Δɽ

• ਓؒ

– ՈʹॅΜͰ͍ΔՈͷߦಈΛఆٛ͢Δɽपғͷঢ়گʹԠͯ͡ߦಈ͠ɼෳͷί
ϯϙʔωϯτʹӨڹΛٴ΅͠߹͏ɽશͯਓ͕ՈిΛૢ͢࡞Δ͜ͱͰɼిྗձࣾ
͕ॅʹిྗΛ͢څڙΔɽڥɼଠཅޫ֎ؾԹɼఱؾɼݐͷ࣭ࡐɼՈ
ిͷͳͲ͔ΒࣨͷԹɼ͕࣪มԽ͢Δɽ

2.3 ਓؒߦಈγϛϡϨʔλ
ϗʔϜωοτϫʔΫαʔϏεΛ͢ূݕΔʹɼॅͷঢ়گΛೝࣝ͢Δ͜ͱͰ࠷దͳ

αʔϏεॅͷҰਓҰਓͷझʹ߹ΘͤͨαʔϏε͕ఏ͞ڙΕΔ͜ͱ͕ظ͞ΕΔɽ
ϗʔϜωοτϫʔΫαʔϏεͱਓؒͷΠϯλϥΫγϣϯޮՌΛ͢ূݕΔ߹ɼͦͷޮՌͱ
αʔϏεΛड͚ͨϢʔβͷϦΞΫγϣϯʹେ͖͘ґଘ͢ΔɽͦͷͨΊʹϢʔβͷϦΞΫ
γϣϯΛ͢ݱ࠶ΔʹඞཁෆՄܽͳγϛϡϨʔγϣϯͰ͋ΔɽຊγϛϡϨʔλͰɼ౷ܭ
ͱཱ͔֬ΒੈଳͷॴɼੈଳछผɼՈߏɼՈͷϓϩϑΝΠϧΛੜ͢Δɽ࣍ʹ౷ܭ
ͱ͔֬ΒՈఉͷجຊεέδϡʔϧΛੜ͢Δɽ͜ͷεέδϡʔϧͱਓؒͷײʹ૬͢
Δཉɼ͜ΕΒ͕શͯͷߦಈΛܾఆ͢Δཁૉͱͳ͍ͬͯΔɽ

2.3.1 ಈߦ

ਓ͋Δߦʹؒ࣌ಈΛܾΊͨޙʹɼಛʹ༏ઌͷׂ͍ߴΓࠐΈ͕ແ͍ݶΓɼҰఆͷత
ʹԊͬͨߦಈΛܧଓ͢Δɽ͔͠͠ͳ͕ΒɼਓͷߦಈׂΓࠐΈ͕ೖΔ͜ͱ͕͋Δɽྫ͑
ɼࣄΛ͍ͯ͠Δͱ͖ʹ͚ס͕ҿΈΛҿΜͩΓɼτΠϨʹͨͬߦΓ͢Δɽ͜ͷΑ
͏ʹɼߦಈͷঢ়گʹԠͯؒ࣌͡ʹ͓͚Δߦಈ͕ൃੜ͢ΔɽׂΓࠐΈʹରԠ͢Δਓؒߦಈ
͕ඞཁͱͳΔɽ

2.3.2 ಈͷྨߦ

ਓؒͷߦಈʹ͍ͭͯϞσϧԽ͢Δࡍɼछผʹྨͨ͠ɽNHKࠃຽੜ׆ௐࠪͰɼਓؒ
ͷߦಈΛ̏ஈ֊ͷೖΕߏࢠʹྨ͓ͯ͠Γɼຊڀݚʹ͓͚ΔγϛϡϨʔλਓؒͷߦಈ
ΛϞσϧԽ͢ΔͨΊʹ̏ͭͷೖΕߏࢠʹྨ͞Ε͓ͯΔɽ
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• ಈͷछผߦ
ʮਭʯʮ৯ࣄʯʮࣄʯͳͲͷ౷ܭใΛ͍ͯͮجྨ͞Ε͍ͯΔߦಈ

• ಈߦ࣮
ʮҠಈʯʮর໌ʯʮۭௐʯͳͲߦಈछผΛ͞ΒʹৄࡉԽͨ͠ߦಈɽߦಈछผɼ̍ͭ
·ͨෳͷ࿈ଓ࣮ͨ͠ߦಈʹΑͬͯߏ͞ΕΔ

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

ௐࠪͷσʔλΛؒ࣌׆ຽੜࠃಈͷྨͰ͋ΔɽNHKߦ͍ͨͮجʹใܭಈछผɼ౷ߦ
ར༻͢ΔͱਓؒͷߦಈΛ 33छྨʹྨ͢Δɽࣾձੜج׆ຊௐࠪͰɼ̎छͷσʔλ͕͋
ΓɼҰํNHKࠃຽੜؒ࣌׆ௐࠪͱඇৗʹߦͨࣅಈྨ͞Ε͍ͯΔ͕ɼ͏ҰํΑΓ
ͳྨ͞Ε͍ͯΔɽຊγϛϡϨʔλࡉৄ NHKࠃຽੜؒ࣌׆ௐࠪɼࣾձੜج׆ຊௐࠪɼ
·ͨਓؒߦಈʹؔ͢ΔڀݚΛߟࢀʹɼҎԼͷΑ͏ʹߦಈΛྨ͍ͯ͠Δɽ

• ඞधߦಈ

– ਭ

– ͷճΓͷ༻ࣄ

– ৯ࣄ

– डɾྍཆ

• 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

ຊγϛϡϨʔλͷਓؒߦಈɼ੩తͳߦಈ·ͨಈతͳߦಈͷ͕̎ͭ͋Δɽ੩తͳߦಈ
ɼ͋ΔҰ؏ੑ͕͋Δੜ׆ύλʔϯೖྗͱ͠ɼγϛϡϨʔγϣϯ͢Δɽ͜ͷ੩తͳߦಈ͔
Β͋Δੈଳͷߦಈύλʔϯ͕ఆ·͍ͬͯΕ࠷దͳӡస੍͕ޚՄͰ͋Δɽಈతͳߦಈͷ
ੜํ๏Λ੩తͳߦಈͷ͢هʹ࣍ɽ

2.3.3 ੩తͳߦಈ

ඪ४తͳεέδϡʔϧΛ࡞͢Δɽ͜ΕɼNHK ௐࠪؒ࣌׆ຽੜࠃ [6]ʹΑΔ౷ܭͱ
͔֬ΒੈଳͷॴɼੈଳछผɼՈߏɼՈͷϓϩϑΝΠϧΛੜ͠ɼ࣍ʹ౷ܭͱ֬
ʹΑͬͯՈͷجຊεέδϡʔϧΛੜ͢ΔͷͰ͋Δ.͜ΕʹΑͬͯ࡞͞Εͨඪ४
తͳੜ׆εέδϡʔϧ͔Βɼॅڥཁૉͷඪ४తͳมԽΛऔΓग़͢͜ͱ͕Ͱ͖Δɽ͜ͷඪ
४తͳ֤ॅڥཁૉͷมԽ͔Β֤ثػʹ༻͍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 ಈతͳߦಈੜखॱ

ಈੜҎԼͱͳΔɽߦ

1. ੜؒ࣌׆౷ܭσʔλͱਓͷཉʹج͖ͮجຊεέδϡʔϧΛ࡞
ੜؒ࣌׆౷ܭσʔλʹ֬ͮ͘جͱߦಈͷछผΛબఆɼܾఆϞσϧʹै͍εέδϡʔ
ϧΛ࡞ɽՈɼݸਓͷྸͳͲ͕ઃఆ͞Ε͍ͯΔ߹͜Εʹܾ͍ͯͮجఆ͞ΕΔɽ

2. εέδϡʔϧɼঢ়گɼཉʹߦಈΛੜ
͜ΕΒγϛϡϨʔγϣϯ͠ͳ͕Βਓͷཉ͕ΓସΘΔɽࡏݱͷͮ͘جʹࠁ࣌εέ
δϡʔϧΛࢀর͠ɼڥɼཉʹΑͬͯߦಈछผɼ࣮ߦಈɼߦಈ͕ܾఆ͞ΕΔ
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3. ಈཤྺΛอଘߦ৽͠ɼߋɼཉͷใΛگಈʹରԠ͢Δঢ়ߦ
2ɽͰܾఆ͞ΕͨߦಈͷӨڹΛڥཉʹର͠ө͢Δɽ·ͨɼ࣮֓࣍ߴͨ͠ߦ೦ͷ
ಈཤྺͱͯ͠อଘ͢Δɽߦ

ίϚϯυϨϕϧߦಈཤྺͷࣜܗΛ͢هɽ
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ਤ 2.1: ίϚϯυϨϕϧߦಈ (ACTIN)

ਤ 2.2: ίϚϯυϨϕϧߦಈ (MOVETO)
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ਤ 2.3: ίϚϯυϨϕϧߦಈ (OP)

ίϚϯυϨϕϧͷߦಈཤྺͱɼਓؒߦಈγϛϡϨʔλ͕ΠϯλϥΫγϣϯͨ݁͠ՌͰ
͋Δɽྫ͑ɼਓ͕ΤΞίϯͷిݯΛೖΕΔ·ͨγεςϜ͕ਓؒΛݕͯ͠ΤΞίϯΛ
ɼγεςϜ͕ΤΞίϯΛͨ·࡞ઃஔ͞Ε͍ͯΔਓͷૢʹثػΔ͜ͱ͋Δɽ͢࡞ૢ
ӡసϞʔυͷબɼ෩ྔͷઃఆͱ͍ͬͨૢ࡞Λ͏ߦɽίϚϯυϨϕϧߦಈͰද͢ݱΔ͜ͱ
ͰثػͷநΛԼ͛Δ͕Ͱ͖ɼίϚϯυϨϕϧͷߦಈ݁ՌΛग़ྗ͢Δ͜ͱͰɼγεςϜ
͕ͲͷΑ͏ͳΞΫγϣϯʹରԠͨ͠ͷ͔அࡐྉͱͯ͠༻͍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
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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

17



29 2010 -10 -27 17:15:00 child_2 ACTOUT commuting
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ୈ3ষ ෳͷཧྔͷ࠷దԽ

ຊষεϚʔτϗʔϜʹ͓͚Δෳͷཧྔͷ࠷దԽʹ͍ͭͯࣔ͢ɽ

3.1 ෳͷཧྔͷ࠷దԽͱ
զʑ͕աۭࣨؒ͢͝ʹԹڥͰ͋ͬͨΓরͰ͋ͬͨΓͱ༷ʑͳॅڥཁૉ͕ଘ

ΔͨΊ࣋͢ཁૉΛҡڥΔɽͦͷۭࣨؒͰա্͢͝ͰɼզʑɼͦΕͧΕͷॅ͍ͯ͠ࡏ
ʹ༷ʑͳثػΛಈ͍ͯͤ͞࡞Δɽ͔͠͠ɼॅڥΛҡ࣋͢ΔͨΊʹඞཁͳثػଟ͘ଘࡏ
͢Δ͕ɼͦΕͧΕͷ͕ثػෳͷॅڥཁૉʹରͯ͠ӨڹΛٴ΅ͨ͢Ίɼ͋Δॅڥཁૉ
Λҡ࣋͢ΔͨΊͷ੍͕ޚଞͷॅڥཁૉͷҡ࣋ʹͱͬͯྑ͍ӨڹΛٴ΅͢ͱݶΒͳ͍ɽ
·ͨɼదͳॅڥਓͷ׆ಈʹΑΓେ͖͘มԽͯ͠͠·͏ͱ͍͏͕͋Γɼ͜ΕΒΛ
ඞཁͱ͞Ε͍ͯΔɽ͕ޚ੍ڥΑΔॅʹޚ੍ثػҊͨ͠૯߹తͳצ
͜ͷΛղܾ͢ΔͨΊʹෳͷཧྔͷ࠷దԽΛ͏ߦඞཁ͕͋Δͱ͑ߟΒΕΔɽ

3.2 ڥॅ
Λ༩͑ΔཁૉɾཧྔΛڹӨʹڥͱͦͷڥͰ·ͣɼॅ্͏ߦదԽΛ࠷ͷޚ੍ڥॅ

͋͛Δɽ·ͨɼͦΕͧΕʹӨڹΛ༩͑ΔثػΛ͋͛Δɽ

3.2.1 ཁૉڥॅ

• Թڥ

– Թؾ

– ์ࣹ

– ࣪

– ྲྀؾ

– ਓମͷ׆ಈྔ
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– ҥ

• ڥؾۭ

– ૉࢎ

– ೋࢎԽૉ

– ҰࢎԽૉ

– ེԫེԽ

– ૉࢎԽ

– ϗϧϜΞϧσώυ

– ු༡ཻࢠঢ়࣭ (ු༡คਖ)

– ਅە

– षؾ

• Իڥ

– ૽Ի

– চিܸԻ

• ڥޫ

– র

– ً

– ৭Թ (૬ؔࣜԹ)

– ԋ৭ੑ

– র

– ً

ͦΕͧΕͷཁૉͷৄࡉͱཧྔΛ࣍ʹࣔ͢ɽ

• Թ:Թؾ
ਓମपΓͷۭؾͷԹɽ

• ์ࣹ:Թ
ΛഔମͱͤͣମؒͷԹࠩͰੜ͡ΔҠಈɽؾۭ

• ࣪:࣪
ɽྔؾதͷਫৠؾۭ
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• ෩:ྲྀؾ
ۭ͓͚ؒΔۭؾͷྲྀΕɽ

• ಈྔ:ँྔ׆
ɽڧಈ׆͋Δ͍ڧۀ࡞

• ணҥྔ:߅
ணҥঢ়ଶʹ͓͚Δਓମද໘͔ΒڥͷͷΘΓʹ͘͞ɽ

• ེԫࢎԽ:SOx

೩ྉʹؚ·ΕΔེԫͷ೩মʹΑͬͯൃੜ͢ΔେؾԚછ࣭ɽ

• ૉࢎԽ:NOx

։์ܕ೩মث۩ (ஆث۩ɼௐཧث۩)ͷ༷ʹΑΓൃੜɽ

• ϗϧϜΞϧσώυ:์ࣹྔ
ೱʹΑ݈ͬͯ߁ඃ͕ੜ͡Δɽ

• ු༡ཻࢠঢ়࣭ (ු༡คਖ):ೱ
ମͷഁࡅʹΑΓੜ͡Δඍཻؾۭ͕ࢠதʹͨ͠ࢄͷɽ

• ਅە:ೱ
Λ༩͑Δɽඃ߁ɽ݈ەɾਅەࡉதʹු༡͍ͯ͠Δؾۭ

• षؾ:շɾෆշಈʹΑΔମͷӨڹ
ଞͷܹ֮ײΑΓշɾෆշಈΛੜ͍ͤ͢͡͞ɽ

• চিܸԻ:Իѹ
ͷඈͼͶΓճΓͳͲൺڙࢠিܸԻɼ͍ߗͳͲͷൺֱతܰྔͰߦཤ͖Ͱͷาۺ
ֱతॏ͘ॊΒ͔͍িܸʹΑΔԻɽ

• র:ϧΫε
ޫଋ͕͋Δ໘ʹೖࣹ͢Δ୯Ґ໘ੵ͋ͨΓͷີɽ

• ً:Χϯσϥ
͋Δ෦Ґ͔Βಛఆํࣹग़͢Δޫଋͷࣹग़෦Ґͷ୯Ґ໘ੵ͋ͨΓɼ୯Ґཱํ֯͋
ͨΓͷີɽ

• ৭Թ:έϧϏϯ
Δޫͷ৭ɽ͍ͯ͠ൃ͕ݯޫ

• ԋ৭ධՁ:ฏۉԋ৭ධՁ
রΒ͞Εͨͱ͖ͷମͷ৭ͷํ͑ݟɽ

• ً
ًͷۭؒతͳஔؔɽ
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3.2.2 ثػ

ECHONET ఆنࡉΦϒδΣΫτৄثػ [8]ͷதͰɼͦΕͧΕͷॅڥཁૉʹӨ͢ڹΔػ
ͷද࣍Λث 3.1ʹࣔ͢ɽؙཧྔͱͯ͠ӨڹΛ༩͑ΔͷͰ֯ࡾ͖݅ͰӨڹ
Λ༩͑ΔͷͰ͋Δɽ

22



ද 3.1: ثػͷ͋Δؔʹཁૉڥॅ

Թ ؾۭ Ի ޫ
ΤΞίϯ ˓ ˓
ઔؾ ˓ ˓

ۭௐؾઔ ˓ ˓
ػਗ਼ড়ؾۭ ˓
Ճ࣪ث ˓

ثஆؾి ˓ ˓
ϑΝϯώʔλ ˓ ˓
ػஆؾి ˓ ˓

ΨεώʔτϙϯϓΤΞίϯ ˓ ˓
ϒϥΠϯυɾΑ͚ؾి ˓ ˚ ˓ ˓ ૭͕ۭ͍͍ͯΔ߹͕ྔؾมԽ͢Δ

ిಈγϟολʔ ˓ ˓ ˓ ˓
ిಈήʔτ ˓ ˓ ˓ ˓

૭ ˓ ˓ ˓ ˚ ಁա
υΞ ˓ ˓ ˓ ˓
ػਫࢄ ˓

ثԹਫؾి ˓
ॠؒࣜڅ౬ث ˓
ཋࣨஆס૩ػ ˓
ྫྷԹਫػݯ ˓

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
ҟͳΔෳͷతΛͨͬ࣋ҙܾࢥఆऀͷҙܾࢥఆͷ֓ߧۉ೦ͱͯ͠φογϡߧۉͱ͍͏

ͷ͕͋ΔɽຊߘͰ͜ͷ֓೦Λ༻͍Δ͜ͱʹΑΓɼॅޚ੍ڥʹ͓͚Δثػͷಈ࡞ͷ࠷
దԽΛ͏ߦɽ
͜͜ͰɼήʔϜཧʹ͓͚Δφογϡߧۉʹ͍ͭͯड़ΔɽήʔϜཧͰήʔϜΛେ
ผ͢Δͱɼ·ͣඇྗڠήʔϜͱྗڠήʔϜʹྨ͞ΕΔɽͦͯ͠ɼඇྗڠήʔϜɼߋʹ
ඪ४ܕήʔϜͱల։ܕήʔϜʹྨ͞ΕΔɽຊߘʹ͓͚Δෳ͓ॅڥཁૉͷ࠷దԽɼ
ඇྗڠήʔϜͷඪ४ܕήʔϜʹͯ·Δͱ͑ߟΒΕΔɽͦ͜Ͱɼ͜͜ͰඇྗڠήʔϜ
ͷඪ४ܕήʔϜʹ͓͍ͯͷφογϡߧۉʹ͍ͭͯड़Δɽ
ඪ४ܕήʔϜͷφογϡߧۉͱଞͷϓϨʔϠʔͷબΛॴ༩ͱͨ͠߹ɼͲͷϓϨΠ
ϠʔࣗͷઓུΛม͢ߋΔ͜ͱʹΑͬͯΑΓ͍ߴརಘΛಘΔ͜ͱ͕Ͱ͖ͳ͍ઓུͷΈ
߹ΘͤͰ͋Δɽ͜͜ͰҰൠతͳඪ४ܕήʔϜͱͯ͠ɼඇθϩ 2ਓήʔϜʹ͓͍ͯͷφο
γϡߧۉͰ͋Δઓུͷ͕ຬͨ͢ͱ͖ͷ݅Λࣔ͢ɽ
ϓϨΠϠʔ̍mݸͷઓུ i = 1, 2,ʜ,mΛͪɼϓϨΠϠʔ̎ nݸͷઓུ j = 1, 2,ʜ
, nΛͭɽͦͯ͠ɼϓϨΠϠʔ͕̍ઓུ iΛͱΓɼϓϨΠϠʔ 2͕ઓུ jΛͱΔͱ͖ɼϓ
ϨΠϠʔ 1རಘ aijΛ֫ಘ͠ɼϓϨΠϠʔ 2རಘ bijΛ֫ಘ͢Δɽ͜ͷঢ়گΛද 3.2ʹ
ࣔ͢ɽͦͯ͠ɼ࣍ͷ݅
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)

ຊߘͰɼSupport enumeration Algorithm ʹΑͬͯφογϡߧۉΛٻΊΔɽࠓճ༻͍
ͨΞϧΰϦζϜΛ࣍ʹࣔ͢ɽ
͜ͷΞϧΰϦζϜɼ༩͑ΒΕͨྻߦͷΈ߹Θͤશͯʹ͓͍ͯ७ઓུʹ͓͍ͯφογϡ
Δɽͦ͢ࢉܭదͳࠞ߹ઓུΛ࠷Δ͔ͷ֬ೝͱͦΕͧΕͷϓϨΠϠʔʹͱͬͯ͢ࡏଘ͕ߧۉ
͔͜Βࠞ߹ઓུ͕φογϡߧۉʹͳ͍ͬͯΔ͔֬ೝΛ͍ߦɼ࠷ऴతͳφογϡߧۉΛग़ྗ
͢Δɽ
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ਤ 3.1: Support enumeration Algorithm

ਤ 3.2: Condition

3.4 ༺ͷదޚ੍ڥॅ
ຊߘͰॅڥͷ੍ํޚ๏ήʔϜཧͰͷφογϡߧۉΛٻΊΔखஈΛద༻͢Δ͜ͱ

Ͱॅޚ੍ڥΛ͏ߦɽήʔϜཧʹ͓͚ΔϓϨΠϠʔΛॅڥཁૉͱཱͯݟΔɽ۩ମతʹ
ɼԹͱরͱ͍ͬͨॅڥཁૉΛϓϨΠϠʔͱ͢Δɽͦͯ͠ɼઓུͱͯ͠ثػͷಈ࡞
ΛͯΊΔࣄɼثػΛಈ͔ͨ͠ͱ͖ͷӨڹ͔ΒརಘΛ͢ࢉܭΔ͜ͱʹΑͬͯήʔϜཧ
ʹ͓͚ΔφογϡߧۉΛ͢ࢉܭΔ͜ͱ͕Ͱ͖ΔͷͰͳ͍͔ͱ͑ߟΒΕΔɽ

3.4.1 ਓͷߦಈʹΑΔదͳॅڥͷมԽ

దͳॅڥΛ͑ߟΔ͑ߟʹࡍͳ͚ΕͳΒͳ͍͜ͱʹਓͷߦಈʹΑΔదͳॅڥ
ͷมԽ͕͋ΔɽຊߘͰɼਓ͕͍ͯࣨ͠ࡏΔߦ͔ͭؒ࣌ಈ͕มΘΒͳ͍ؒ࣌ʹରͯ͠࠷ద
ԽΛద༻͕ͨ͠ɼਓͷߦಈଘ͢ࡏΔ͔൱͔͕มԽ͢Δؒ࣌ʹରͯ͠࠷దԽΛద༻͢Δ
߹ɼ࠷దͳॅڥͷ͕େ͖͘มԽ͢Δ͜ͱΛྀ͠ߟͳ͚ΕͳΒͳ͍ɽ
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ྫ͑ɼಡॻͷ͍ߴরΛཁ͢ٻΔߦಈ͔Βָޘͷ͋·Γ͍ߴরΛཁ͠ٻͳ͍ߦಈ
มԽͨ͠ࡍʹɼཁٻর͕͘ͳͬͨ͜ͱͰͦΕ·ͰরͷͨΊʹଞͷॅڥཁૉʹର
ͯ͠ѱӨڹΛثػ͍ͨͯ͠΅ٴΛ༻͢Δඞཁ͕ͳ͘ͳΓɼશମͱͯ͠ΑΓྑ੍͍ํޚ๏
Δͱ͍ͬͨ͜ͱͰ͋Δɽ͔ͭݟ͕

3.5 ఏҊख๏
ήʔϜཧʹ͓͚ΔφογϡߧۉΛٻΊΔ͜ͱʹΑΔॅޚ੍ڥΛثػ͏ߦͷબख๏

ʹ͍ͭͯड़Δɽ
ͲͷثػΛબ͢Δ͔ΛܾΊΔͨΊʹɼ·ͣφογϡߧۉΛٻΊΔࡍʹඞཁʹͳΔརಘ
Λ͢ࢉܭΔඞཁ͕͋ΔɽͦͷͨΊʹɼͦΕͧΕͷ͕ثػͲͷΑ͏ͳӨڹΛͦΕͧΕͷॅ
ཁૉڥͷॅࡏݱඞཁͳ݅ͱͯ͠ʹࡍཁૉʹ༩͑Δͷ͔ΛΔඞཁ͕͋Δɽͦͷڥ
ͷɼثػΛಈ͔ͨ͠ͱ͖ͷӨڹɼͦͷۭؒʹਓ͕͍Δ͔ɼଟذʹΔ͕݅ඞཁʹͳ
Δɽ͔͠͠ɼͦΕͧΕͷؒ࣌ڥʹΑͬͯมԽ͘͢͠ɼଟ͘ͷঢ়͕گఆ͞Ε
ΔͨΊࣄલʹશͯʹରԠͨ݅͠ذΛ࡞ΔͷࠔͰ͋Δɽͦ͜Ͱɼ͋Δؒ࣌ʹ͓͍ͯ
֤छڥใΛೖྗͨ͠γϛϡϨʔγϣϯΛ͜͏ߦͱʹΑͬͯɼ͋Δ͔ؒ࣌ΒͷثػͷӨ
ΊΔ͜ͱͱ͢ΔɽٻΛڹ
γϛϡϨʔγϣϯʹΑͬͯग़ྗ͞ΕΔԹɾরͷมԽ͔ΒͦΕͧΕॅڥཁૉʹର͢Δ
ӨڹΛٻΊΔɽ
Թͷ߹ɼثػΛಈͨ͠࡞߹ʹ͓͚ΔԹͷ୯Ґؒ࣌มԽ͔ΒշదͳԹͷنఆ
ͨ͠Թʹରͯۙͮ͘͠Өڹͷ߹ʴͷӨڹɼԕ͔͟Δ߹ʔͷӨڹͱͯ͠རಘΛܭ
ಈʹΑܾͬͯ·ΔదͳরߦΔɽরͷ߹,ରͷۭؒʹ͓͚Δਓͷ͢ࢉ [9]ʹର͠
.Δ͢ࢉܭ߹ͷরͷͱͷ͔ࠩΒརಘΛͨͤ͞࡞Λಈثػͯ

͜ͷΑ͏ʹͯ͠ٻΊΒΕͨརಘ͔ΒԹɾরΛϓϨΠϠʔͱ͠ɼͦΕͧΕͷثػΛઓུ
ͱͯ͠རಘදΛ࡞͢Δɽ࡞ͨ͠རಘදʹφογϡߧۉΛٻΊΔΞϧΰϦζϜΛద༻͢
Δ͜ͱʹΑͬͯ,ͲͷثػΛಈͤ͞࡞Δͷ͕ྑ͍͔Λஅ͢Δ.

3.6 རಘͷํࢉܭ๏
ຊߘʹ͓͚ΔثػΛಈࡍͨͤ͞࡞ͷརಘͷํࢉܭ๏Λ࣍ʹड़Δɽ

• Թʹؔ͢Δثػͷಈ࡞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] :୯Ґͨ͋ؒ࣌ΓͷࣨԹͷมԽ
g[◦C] :Թͷརಘ

Λʔ࡞Λʴԕ͔͟Δૢ࡞ૢͮۙ͘ʹఆͷԹنͱʹΑΓ͜͏ߦΛ࡞ͷΑ͏ͳૢه্
ͱͯ͠རಘͷࢉܭΛͨͬߦɽ

• রʹؔ͢Δثػͷಈ࡞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] ͷরͷࠩࡏݱఆরͱن:
lx(c)[lx] ͷরࡏݱ:
lx(p)[lx] ఆͷরن:
∆lx[lx] :রͷมԽྔ
g[lx] :রͷརಘ

Λʔ࡞Λʴԕ͔͟Δૢ࡞ૢͮۙ͘ʹఆͷরنͱʹΑΓ͜͏ߦΛ࡞ͷΑ͏ͳૢه্
ͱͯ͠རಘͷࢉܭΛͨͬߦɽ
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ୈ4ষ ݧ࣮

ຊষͰ 3ষͰड़ͨ࠷దԽख๏Λ࣮ࡍʹద༻͢Δํ๏݅Λड़Δɽ

4.1 ཁૉڥॅ
ຊߘͰԹͱরΛରͱͯ͠࠷దԽΛ͏ߦɽ͜ͷ 2ͭͷཁૉΛରͱͯ͠બΜͩͷ

Թͱরʹؔ͢ΔσʔλͷऩूੵۃతʹߦΘΕ͍ͯΔ͕ɼۭؾͷσʔλͷऩू͕
͋·ΓߦΘΕ͓ͯΒͣेʹσʔλ͕ू·͍ͬͯͳ͍ͨΊͰ͋Δɽ

4.2 ثػ
ECHONETثػͷதͰԹͱর྆ํʹӨڹΛ༩͑ΔثػΛද 4.1ʹ͋͛Δɽ͜͜Ͱɼ

ؙӨ͕͋ڹΔ͜ͱɼ֯ࡾಛఆͷ݅ԼͰӨ͕͋ڹΔ͜ͱΛࣔ͢ɽ

4.3 ରεέδϡʔϧ
ඪ४తͳੜ׆εέδϡʔϧͰ͋Δ 2.3.3ষͷεέδϡʔϧ 2.1ʙ2.4Λରͱ͢Δɽͦ͜

͔Βਓ͕ livingroomʹ͍Δؒ࣌Λද 4.2ʹ·ͱΊΔɽද 4.2ͷதͰɼivingroomʹਓ͕ࡏ

ද 4.1: ཁૉڥͷ͋ΔॅڹͱӨثػΔ͢༺
Թ র

૭ ˓ ˚
Χʔςϯ ˓ ˓
Φʔχϯά ˓ ˓
ΤΞίϯ ˓
র໌ ˓
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ࣨ͢Δ 13:00͔Β 13:50Λରʹ࠷దԽख๏Λద༻͢Δɽ·ͨɼ͜ͷؒ࣌ҰͭͷثػΛ
ಈͤ͞࡞Δ͜ͱʹΑΓෳͷॅڥཁૉͦΕͧΕʹྑ͍Өڹͱѱ͍Ө͕ڹಉ͜ىʹ࣌Δɽ

ද 4.2: livingroomʹਓ͕͍Δؒ࣌ଳ
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
୯Ґؒ࣌Λ͗͘͢͠ΔͱԹͷมԽ͕ඍখʹͳΓ༏ྼ͕աʹมԽ͢ΔͷͰຊߘͰ

୯Ґؒ࣌Λ 10ͱͨ͠ɽنఆԹɾরͦΕͧΕෆշࢦ 70ͷ, JISরج४
૯ධ [9]Λ༻ͨ͠ɽ͜ΕΒͷ͔݅Β֤ثػͷརಘΛ͢ࢉܭΔɽ
͢Δɽͦͯ͠རಘද͔Β࡞Λઓུͱͨ͠རಘදΛثػཁૉΛϓϨΠϠʔͱ͠ɼڥॅ
Support enumeration AlgorithmʹΑͬͯφογϡߧۉΛٻΊΔɽ

4.5 γϛϡϨʔγϣϯڥ
γϛϡϨʔγϣϯʹ CPU2.2GHzɼϝϞϦ 8GBͷϚγϯΛར༻ͨ͠ɽϓϩάϥϛϯ

άޠݴͱͯ͠ python2.7.10Λ༻ͨ͠ɽ
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ୈ5ষ ݁Ռɾߟ

ຊষͰ 4ষͰड़࣮ͨํݧ๏ʹ͕͍࣮ͨ͠ݧΛ݁ͨͬߦՌʹ͍ͭͯड़Δ.

5.1 ݁Ռ
దԽ࠷ͰఏҊͨ͠ߘͷ݁ՌΛࣔ͢ɽຊࡍΛܾఆ͠ɼ࣮࡞దͳಈ࠷ͷثػͯ͠ʹͷΑ͏࣍

ख๏Λ۩ମతʹద༻ͤ͞Δखॱͱͯ͠ɼ·ͣରͱ͢Δؒ࣌Λܾఆ͠ɼثػΛಈͨͤ͞࡞
߹ͱͤ͞ͳ͔ͬͨ߹ͷॅڥཁૉͷ͔Β֤ثػͷརಘͷࢉܭΛ͏ߦɽͨ͠ࢉܭʹ࣍
རಘΛ·ͱΊɼॅڥཁૉΛϓϨΠϠʔͱ͠ɼثػΛઓུͱͨ͠རಘදΛ࡞͢Δɽͦ͠
ͯརಘද͔ΒφογϡߧۉΛٻΊΔ͜ͱʹΑΓثػͷ࠷దͳಈ࡞Λܾఆ͢Δɽ

5.1.1 ༺దԽͷద࠷

ຊڀݚͰඪ४తͳੜ׆εέδϡʔϧͰ͋Δ 2.3.3ষͷεέδϡʔϧ 2.1ʙ2.4Λରͱ
͍ͯ͠Δ.ͦͷதͷ 13:00͔Β 13:50Λରʹ࠷దԽख๏Λద༻ͨ͠ɽ
ͦΕͧΕͷثػΛಈͨͤ͞࡞ͱ͖ͷརಘΛਤ 5.1ɼ5.2ʹࣔ͢ɽ
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ਤ 5.1: Թͷརಘͷؒ࣌มԽ

ਤ 5.2: রͷརಘͷؒ࣌มԽ

୯Ґؒ࣌Λ͗͘͢͠ΔͱԹͷมԽ͕ඍখʹͳΓ༏ྼ͕աʹมԽ͢ΔͷͰ୯Ґؒ࣌
Λ 10ͱͨ͠ɽ୯Ґͨ͋ؒ࣌Γͷثػͷಈ࡞ʹΑΔརಘͷมԽΛද 5.1ɼ5.2ʹࣔ͢ɽ·
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ͨɼ࡞ͨ͠རಘදΛද 5.3ɼ5.4ʹࣔ͢ɽ(A,B):A:ԹɼB:রͱ͢Δɽ

ද 5.1: มԽؒ࣌ΑΔԹͷརಘͷʹثػ
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: มԽؒ࣌ΑΔরͷརಘͷʹثػ
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࡞߹ͱԿಈͨͤ͞࡞Λͯ͢ಈثػ
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࠷దͳӡస࣍ʹࣔ͢ද 5.5ͷΑ͏ͳܗʹͳΔͱ͑ߟΒΕΔɽ

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

5.1.2 ཁૉʹΑΔมԽڥΔॅ͢ޚ੍

͢,ʹͱ͖ͨ͑ߟέʔεͱൺֱ͢Δ͖͔Λ࡞ͲͷΑ͏ͳಈ,ʹࡍదͳӡసΛධՁ͢Δ࠷
ͯͷॅڥཁૉ͕ࣗΒͷॅڥཁૉͷΛྑ͘͢ΔͨΊʹثػΛૢ͢࡞Δͱؒ࣌Ͱ
Λ͛Δ͜࡞ͷਖ਼ৗʹಈثػͳΔ.͜Εʹ࡞Α͏ͳૢ͏ߦঢ়ଶͷมԽΛଟʑ༺ͷثػ
ͱʹͭͳ͕Δ͜ͱ,ثػͷ༻ঢ়ଶʹΑΔա͕ظ͘ͳΓධՁ͕͍͠.

ͦ͜ͰɼຊߘͰ୯Ұͷॅڥཁૉʹثػͷૢ͕͋ݖ࡞Δঢ়ଶͱඪ४తͳεέδϡʔϧʹ
͓͚Δӡసɼͦͯ͠ຊߘͰఏҊͨ͠࠷దԽख๏Λద༻ͨ͠ӡసɼͦΕͧΕͷӡసʹΑΔࠩ
ҟΛΈΔ͜ͱͰධՁΛ͏ߦɽ
ͦΕͧΕͷӡసʹΑΔԹͱরͷؒ࣌มԽΛ࣍ͷਤ 5.3ɼ5.4ʹࣔ͢ɽ

ਤ 5.3: ӡసํ๏ʹΑΔԹมԽ
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ਤ 5.4: ӡసํ๏ʹΑΔরมԽ

ӡసํ๏ͷมԽʹΑΓԹͰɼরͷΈΛ੍͢ޚΔࡍʹଞͷӡసํ๏ʹରͯ͠Թ
Δ߹ʹରͯ͠ఏҊख͢ޚͳ͍ͬͯΔ͜ͱ͕Θ͔Δɽ·ͨɼরͰরҿΈΛ੍͘ߴ͕
๏͕࠷దͳর͔ΒΕͨΛͱ͍ͬͯΔ͜ͱ͕Θ͔Δɽ

֤छॲཧʹ࣍ͷΑ͏ͳ͔͔͕ͨͬؒ࣌ɽ֤ثػͷརಘΛ͢ࢉܭΔͨΊʹҰͭͷثػͷ
Ұͭͷॅڥཁૉʹ͖ͭ͝ثػͱʹʹ 0.1(s)͔͔Γɼརಘද͔ΒφογϡߧۉΛٻΊΔ
ͷʹ̍ (s)͔͔ͬͨɽ

5.1.3 ਓͷߦಈʹΑΔมԽ

ୈ 3.4.1ষͰड़ͨΑ͏ʹਓͷߦಈʹΑͬͯదͳॅڥʹมԽ͕͜ىΔɽͦ͜Ͱਓͷ
Α͔ͬͯ֬ΊͨɽਓʹݧదԽΛద༻͢ΔͱͲ͏ͳΔ͔Λ࣮࠷ରͯ͠ʹؒ࣌ಈ͕มԽ͢Δߦ
͕͍Δঢ়ଶ͔Β͍ͳ͘ͳΓɼ࠶ͼ͍Δঢ়ଶʹͳΔ 13:00͔Β 16:30ʹରͯ͠࠷దԽΛద༻
ͨ͠ɽͦΕͧΕͷॅڥཁૉʹର͢Δ֤ثػͷརಘΛද 5.6ɼ5.7ʹࣔ͢ɽ·ͨɼ࡞ͨ͠
རಘදΛද 5.8ɼ5.9ʹࣔ͢ɽ(A,B):A:ԹɼB:রͱ͢Δɽ
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ද 5.6: 13:00͔Β 16:30ʹ͓͚ΔثػʹΑΔԹͷརಘͷؒ࣌มԽ
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

35



ද 5.7: 13:00͔Β 16:30ʹ͓͚ΔثػʹΑΔরͷརಘͷؒ࣌มԽ
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 16:30ʹ͓͚ΔثػΛͯ͢ಈͨͤ͞࡞߹ͱԿಈͤ͞࡞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

ୈ 5.1.2ষͱಉ༷ʹ୯Ұͷॅڥཁૉʹثػͷૢ͕͋ݖ࡞Δঢ়ଶͱඪ४తͳεέδϡʔ
ϧʹ͓͚Δӡసɼͦͯ͠ຊߘͰఏҊͨ͠࠷దԽख๏Λద༻ͨ͠ӡసɼͦΕͧΕͷӡసʹΑ
ΔԹͱরͷؒ࣌มԽΛ࣍ͷਤ??ɼ5.6ʹࣔ͢ɽ
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ਤ 5.5: 13:00͔Β 16:30ʹ͓͚Δӡసํ๏ʹΑΔԹมԽ

ਤ 5.6: 13:00͔Β 16:30ʹ͓͚Δӡసํ๏ʹΑΔরมԽ

ӡసํ๏ʹΑΔԹͷมԽͰরͷΈΛ੍͢ޚΔ߹ଞͷӡసํ๏ʹରͯ͠Թ
߹ͱ੩తεέδϡʔϧɼޚͰԹͷΈΛ੍ؒ࣌Δ͍ͯࣨ͠ࡏͳ͍ͬͯΔɽਓ͕͘ߴ͕
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ఏҊख๏ʹେ͖ͳࠩݟΒΕͳ͔ͬͨɽ·ͨɼরͰɼরͷΈΛ੍͢ޚΔ߹ͱൺֱ
͢Δͱɼ࠷దͳর͔ΒΕ͍ͯΔ͜ͱ͕Θ͔Δɽਓ͕͍ͳ͍ؒ࣌ʹؔͯ͠রΛؾʹ
͢Δඞཁͳ͍ͷͰԹͷͨΊʹΧʔςϯΛૢ͍ͯ͠࡞Δͱ͑ߟΒΕΔɽ
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5.2 ߟ
ʹثػΔͱɼ·ͣԹʹؔͯͦ͠ΕͧΕͷݟͷརಘͷมԽΛͦΕͧΕثػΑΔʹؒ࣌

มಈ͕ثػଳʹΑͬͯΑΓ༗ޮͳؒ࣌աʹΑͬͯརಘͷมԽ͕͓͖Δ͕ɼܦͷ͍͓ؒ࣌ͯ
͢Δ͜ͱ͕Θ͔Δɽ·ͨɼরʹؔͯ͠ಉ༷ʹؒ࣌ʹΑͬͯརಘͷมԽ͕͖ىΔ͕ɼԹ
ͱൺֱ͢ΔͱมԽ͕ૣ͍ͨΊ༗ޮͳثػͷมಈେ͖͍͜ͱ͕Θ͔Δɽ
ຊߘͰରͱͨ͠ 13:00͔Β 13:45ͷதͰɼଞͷӡసํ๏ͱͷൺֱ͔ΒԹʹؔͯ͠
ରؒ࣌தͷඪ४ͷӡసͱͷࠩҟ͕ 0.2ˆͱ݁ͨ͠ࣅࠅՌͱͳ͕ͬͨɼরʹؔͯ͠ର
ؒ࣌தʹরͷΈΛ੍ࡍͨ͠ޚɼنఆর౸ୡ͕ 101%ʹରͯ͠ఏҊख๏Ͱنఆ
র౸ୡ͕ฏۉ 20%ͱେ͖ͳ͕ࠩੜͨ͡ɽ͜Εɼରͱͨؒ࣌͠Λਓ͕͍Δؒ࣌ͱ
͍͏ൣғͨͬ͜ߦͱʹΑͬͯɼরͷॠؒతͳมԽͷର͢ΔରԠ͕͘͠ͳ͍ͬͯΔͨΊ
Ͱͳ͍͔ͱ͑ߟΒΕΔɽ͜Εʹରͯ͠ɼরͷมԽʹΑͬͯదԠൣғΛม͑Δͷ
ํ๏͕͑ߟΒΕΔɽਓ͕͍ͯࣨ͠ࡏΔঢ়ଶ͔Βୀࣨ͠ɼ࠶ͼೖࣨ͢Δ߹ʹ͓͍ͯਓ͕
ୀࣨ͢Δ͜ͱʹΑΓదͳর͕େ͖͘มԽ͢Δ͜ͱʹΑͬͯ࠷దͳ੍ํޚ๏͕มԽ͢Δ
͜ͱ͕֬ೝͰ͖ͨɽ

5.2.1 ͷ՝ޙࠓ

ຊઅͰޙࠓγϛϡϨʔλ͕ͲͷΑ͏ʹ༻͍ΒΕΔ͔·ͨɼͦͷࡍͷ՝ͱͳΔͱ͠
ͷΑ͏ͳͷΛ͋͛Δɽ࣍ͯ

• ରͷॅڥཁૉɾثػͷՃ

• ॲཧؒ࣌

• Digital Twin(σδλϧͷࢠ)

͜ΕΒʹ͍ͭͯͦΕͧΕޙࠓͷՄੑʹ͍ͭͯड़Δɽ

ରͷॅڥཁૉɾثػͷՃ

ຊߘͰରͷॅڥͱͯ͠ԹɼরΛ͋͛࠷దԽख๏ΛߟҊɼద༻͕ͨ͠ୈ 3.2ষ
Ͱड़ͨΑ͏ʹॅڥཁૉଟ͘ଘ͢ࡏΔɽͦ͜ͰԹɼরҎ֎ͷॅڥཁૉΛՃ͢
Δ͜ͱ͕͑ߟΒΕΔɽ͜ͷࡍɼରͷՃʹ͍͑ߟΔ͖͜ͱʹ༏ઌͷઃఆ͕͋Δɽ
͜͜Ͱͷ༏ઌͱɼ͋ΔॅڥཁૉΛ༏ઌ੍ͯ͢͠ޚΔͨΊͱҙຯ߹͍ͷͷͱɼॅ
ਓͷੜ໋ͷ҆શʹؔΘΔͷͱ͍ͬͨॅ͍ߴΑΓॏཁͷٻΑΔշదੑͷʹޚͷ੍ڥ
Α͏ͳ༷ʑͳछྨͷͷͰ͋Γɼ͜ͷΑ͏ʹ༏ઌͷதͰ༷ʑͳॏཁͷͷ͕ଘ͢ࡏ
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Δɽ
༏ઌͷதʹॏཁͷҧ͍͕ଘ͢ࡏΔͱ͍͏͜ͱثػΛ੍ޚΛࡍ͏ߦʹॏཁͷҧ
ͷͷҰͭʹΨε࿙͍ߴΒΕΔɽॏཁ͕͑ߟΔඞཁ͕ੜ͡Δͱ͢ߋΛมޚ੍͍͓ͯʹ͍
Εʹؔ͢Δྫ͕͋ΔɽΨεݕγεςϜͱۭௐγεςϜ͕ࣗಈ૭੍ޚγεςϜΛհͯ͠࿈
ͷԹࣨʹ࣌Λൃ͠ɺಉྩࢦ͠૭Λ։͚ΔݕγεςϜ͕ΨεΛݕΨεʹࡍΔ͍ͯ͠ܞ
Λ੍͢ޚΔͨΊʹۭௐγεςϜ͕૭ΛดΊΔྩࢦΛൃͨ͠߹ɺࣗಈ૭੍ޚγεςϜ
ͲͪΒͷྩࢦΛ༏ઌ͢Δ͔͕ࣄલʹܾఆ͞Ε͍ͯͳ͍߹ɺͲͷΑ͏ͳಈ࡞Λ͢Δͷ͔Θ
͔Βͳ͍ͱ͍ͬͨΑ͏ͳྫͰ͋Δɽ͜ͷ߹ɼ༏ઌ͖͢ΨεͷҾՐʹΑΔരൃதಟ
ͷൃੜͱ͍ͬͨੜ໋ͷ҆શ͕ݒ೦͞ΕΔͨΊ૭Λ։͚Δ੍ޚΛ༏ઌ͖͢Ͱ͋Δɽ
͜͜ͰຊߘͰఏҊͨ͠࠷దԽख๏ʹ͓͍ͯثػͷ༏ઌͷઃఆΛํ͏ߦ๏Λ͑ߟΔͱॏ
ཁͷثػ͍ߴͷॏΈ͚Λํ͏ߦ๏͕͑ߟΒΕΔɽ͜ΕφογϡߧۉΛٻΊΔࡍʹ
ॏཁͷثػ͍ߴͷརಘͷ૿ՃΛҙຯ͢Δɽ͜ΕΛ࣮͢ݱΔࡍʹඞཁʹͳͬͯ͘Δͷ͕֤
ཁڥͰɼ֤ॅߘॏΈΛ͚ͭΔ݅ઃఆͰ͋ΔɽຊʹثػԽͱߧཁૉͷརಘͷฏڥॅ
ૉͷΛͦͷ··ར༻͍ͯ͠ΔͨΊɼॅڥཁૉʹΑͬͯརಘͷఔ͕όϥόϥͰ͋Γʴ
͔ʔ͔ͱ͍͏ҙຯ͔͍ͯͬ࣋͠ͳ͍ɽ͜ΕΛฏߧԽ͢ΔࣄʹΑͬͯརಘͷେখʹΑͬͯ
ॏΈΛ͚ͭΔ݅ઃఆʹثػΒΕΔɽ͑ߟΔ͜ͱ͕Ͱ͖ΔΑ͏ʹͳΔͱ͢ߋ๏Λมํޚ੍
ʹΑΓɼਓͷ҆શʹؔΘΔ߹࠷༏ઌͰ༻͢Δͱ͍ͬͨ͜ͱ͕࣮ݱͰ͖Δͱ͑ߟΒΕ
Δɽ

ॲཧؒ࣌

ରͷՃʹ͍࠷దԽʹ͔͔Δॲཧ૿͕ؒ࣌େ͢Δ͜ͱ͕͑ߟΒΕΔɽ͜ͷࡍͱ
ͳΔɼ࣮ࡍͷثػͷӡసʹ͑Δ͔Ͳ͏͔ͱ͍͏Ͱ͋Δɽ͜ͷΛ͑ߟΔͨΊʹ
ඞཁͱͳΔ݅ثػͷಈ࡞ͱಈִؒ࡞Ͱ͋Δɽಈ࡞ͱɼثػΛಈ͔ͯͤ͞࡞
ΒతΛୡ͢Δ·Ͱͷؒ࣌ͷ͜ͱͰ͋Δɽಈ࡞͕͍ͷޫɾԻڥʹӨ͕͋ڹ
ΔثػͰɼಈ࡞͕͍ͷԹɾۭڥؾʹӨ͕͋ڹΔثػͰ͋Δɽಈ࡞͕
ʹࡍΔ͢ޚ͕͍ͷΛ੍࡞গͳ͍͕ɼಈڹΔ߹ॲཧͷӨ͢ޚΛ੍ثػ͍
ॲཧؒ࣌ͷӨ͕ڹେ͖͘ͳͬͯ͘Δͱ͑ߟΒΕΔɽ
Ұํɼಈִؒ࡞ਓͷߦಈʹେ͖ؔ͘Θͬͯ͘ΔɽຊߘͰ༻͍ͨεέδϡʔϧͷΑ͏ʹɼ
ৗʹثػͷಈ࡞Λม͠ߋଓ͚Δ͜ͱগͳ͍ɽ
ຊߘͰ࠷ͨͬߦదԽख๏ͷಈؒ࣌࡞ 1(s)Ҏ্ͱਓ͕෦ʹೖͬͯిؾΛ͚ͭΔؒ࣌ͳ
ͲΛ͑ߟΔͱ͍ͱ͑ݴͳ͍ɽΑ࣮ͬͯํ๏࠷దԽख๏ͷվྑʹΑΔॲཧؒ࣌ͷվ
ળ͕ඞཁʹͳͬͯ͘Δͱ͑ߟΒΕΔɽ

Digital Twin(σδλϧͷࢠ)

ۙGeneral Electric͕ࣾఏএͨ͠Digital Twin(σδλϧͷࢠ)ͱ͍͏֓೦͕Λ
ूΊͭͭ͋Δɽ͜ͷ֓೦ IoTٕज़ͷਐలʹΑΓϦΞϧλΠϜʹ༷ʑͳσʔλͷऔಘػ
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ͷରͱͯ͠Έ߹ΘࢠγεςϜͱ࣮ੈքͱΛػࢉܭΒɼ͔ܠՄͱͳͬͨഎ͕࡞ͷૢث
ͤɼେنͳγεςϜͷӡ༻ઃܭʹཱͯΑ͏ͱ͢ΔͷͰ͋Δɽ
͜ΕΛεϚʔτϗʔϜʹదԠ͢Δํ๏Λ͑ߟΔɽ·ͣɼDigital Twinͷରͱ͢ΔͷՈ
શମͰ͋Δͱ͑ߟΒΕΔɽԾۭؒʹՈΛ࡞͠ɼॅڥͱ͍ͬͨཧݱ͔Βثػͷ
࣭·Ͱ͢ݱ࠶Δɽ͜͜Ͱ࡞ͨ͠Ϟσϧʹର࣮͔ͯ͠ػΒಘΒΕͨσʔλΛೖྗ͢Δ͜
ͱʹΑͬͯকདྷͷ͜ىΓ͏Δॅڥثػͷঢ়ଶΛΔ͜ͱ͕Ͱ͖Δɽ͜ΕΛଟͷӡ༻
ํΛฒͯ͠ߦγϛϡϨʔγϣϯ͢Δ͜ͱʹΑΓ͜ىΓ͏ΔෳͷະདྷΛௐͯ࠷దͳӡ
సΛબ͢Δ͜ͱ͕Ͱ͖ΔͷͰͳ͍͔ͱ͑ߟΒΕΔɽ
ຊߘͰ੩తͳεέδϡʔϧʹ͍ͯͮجγϛϡϨʔγϣϯΛ͍ͯͬߦΔ͕ɼDigital Twin

ʹΑΔϗʔϜγϛϡϨʔλ͕࣮ݱͰ͖ͨ߹ɼ͋Δ͔࣌Βͷ౷ܭͱ֬ʹΑΔಈతͳε
έδϡʔϧͰͷ͜ىΓ͏ΔະདྷͷγϛϡϨʔγϣϯΛ͜͏ߦͱ͕Ͱ͖ΔΑ͏ʹͳΓɼ੩త
ͳεέδϡʔϧͷΈͳΒͣಈతͳεέδϡʔϧͷରԠͰ͖ΔͷͰͳ͍͔ͱ͑ߟΒΕ
Δɽ
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ୈ6ষ ·ͱΊ

ຊߘͰෳͷཧྔΛಉʹ࣌ཧ͢Δॅڥͷ੍ޚΛతʹෳͷثػͷӡసͷ࠷
దԽख๏ΛߟҊͨ͠ɽ୯ҰͷثػͷॅڥཁૉͷӨ͔ڹΒෳͷثػʹΑΔదਖ਼ͳॅ
Β͔ؒ࣌ߦγϛϡϨʔγϣϯ࣮ͨͬߦͰߘӡస༧ଌ͕Մͱͳͬͨɽຊ͏ߦΛ࣋ͷҡڥ
ॅγϛϡϨʔλͷੑ࣮ؒ࣌ͭ࣋Λଛͳ͏͜ͱͳ͘࠷దͳثػΛબ͢Δ͜ͱ͕Ͱ͖Δͱ
ΒΕΔɽ͑ߟ
ॴతہཁૉͷՃɼಈతͳεέδϡʔϧͷରԠɼڥɾॅثػͷ՝ͱͯ͠ɼѻ͏ޙࠓ
ͳڥͷมԽ͕͛ڍΒΕΔɽ͜ΕΒʹΑΓɼγϛϡϨʔγϣϯ͢Δ͖ύλʔϯͷരൃ
తͳ૿Ճ͕ࠐݟ·ΕΔɽ͜ΕΒʹରԠ͢ΔͨΊʹΑΓྑ͍࠷దԽख๏͕ඞཁʹͳΔͩΖ͏
ͱ͑ߟΒΕΔɽ
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ँࣙ

ຊڀݚΛ͏ߦʹ͋ͨΓɼऴࢦ࢝͝ಋ͝ฬᎪΛ͠ࣀ·ͨ͠୮ ·க͠ँײ͘ਂʹतڭ༤߁
͢. ·ͨ৹ࠪһΛ͓Ҿ͖ड͚͍ͨຊֶ ࣰా ཅҰڭतɼຊֶ ϦϜ ༐ਔ।ڭतɼϕϥ
ϯ ϥζόϯಛ।ڭतʹɼຊจΛࣥච͢Δʹ͋ͨΓଟେͳ͝ॿݴΛ͖·ͨ͠.ਂ͘
.͢·க͠ँײ

෭ςʔϚʹ͓͍ͯ͝ࢦಋ͝ฬᎪΛࣀΓ·ͨ͠ຊֶ ా ৺।ڭतʹँײக͠·͢ɽຊจ
Λ·ͱΊΔʹ͋ͨΓ͝ྗڠ͍ͨ୮ࣨڀݚɼϦϜࣨڀݚͷॾܑʹް͘ྱޚਃ্͛͠ ·͢.

.͢·Λக͠ँײʹ͍ͨՈͯ͑ࢧର͠ཧղΛ͖ࣔͯ͠ɼʹڀݚͷࢲɼʹޙ࠷
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