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ݴ಄ר

σʔλϏϦςΟϑϩϯςΟΞߏػ ௕ߏػ

ඌ্ ༤޹

ྩ࿨ͱ͍͏৽͍࣌͠୅Λܴ͑ɼզʑ͕฻Βࣾ͢ձʹ΋େ͖ͳมԽ͕๚Ε͍ͯ

·͢ɽσδλϧֵ໋ͷਐలʹΑΓࣾձߏ଄ࣗମ͕ैདྷͷࢿຊू໿͔ܕΒ஌ࣝू

໿ܕʹେస͠׵ɼʮ஌ʯͷ૑ग़΍৘ใɾσʔλͷ֫ಘ͓Αͼޙࠓ͕༺׆·͢·

͢ॏཁʹͳ͖ͬͯ·͢ɽઌࠒɼจ෦ՊֶলͰઌࠒऔΓవΊΒΕͨՊֶٕज़Πϊ

ϕʔγϣϯ੓ࡦʹؔ͢Δใࠂॻʹ͓͍ͯ΋ɼޙࠓͷσδλϧֵ໋ͷਐలʹରԠ

ͨ͠৽ͨͳڀݚγεςϜͷߏங͕ඞཁͱ͞Ε͓ͯΓɼσʔλۦಈܕɾAIۦಈܕ

ՊֶΛͯ͠࢖ۦɼ৘ใՊֶٕज़ࣗମͷৼڵͱ͞·͟·ͳ෼໺Ͱͷͦͷར׆༻Λ

྆ྠͰਐΊ͍ͯ͘ඞཁ͕͋Δͱ͞Ε͍ͯ·͢ɽ

େࡕେֶͰ͸ɼ͜ͷΑ͏ͳ՝୊ʹૣ͔͘Βண໨͠ɼ2016೥ 2݄ʹଧͪग़ͨ͠

ʮOUϏδϣϯ 2021ʯʹ͓͚ΔʮΦʔϓϯϦαʔνʯͷج൫ͱͯ͠ɼσʔλͷՄ

༻ੑͱ࣋ଓՄೳੑΛ୲อͭͭ͠੹೚Λ׆ͯͬ࣋༻͢ΔʮσʔλۦಈڀݚܕʯΛ

શֶతʹਪਐ͢Δ͜ͱͱ͠ɼಉ೥ 4݄ʹੈքʹઌ͚ͯۦσʔλϏϦςΟϑϩϯ

ςΟΞߏػΛઃஔͯ͠ɼਫ਼ྗతʹ׆ಈΛଓ͚͖͓ͯͯΓ·͢ɽ

σʔλϏϦςΟϑϩϯςΟΞߏػͰ͸ɼσʔλϏϦςΟج൫ 3෦໳ͱσʔλϏϦςΟڀݚ 8෦໳Λ༴͠ɼ৘ใڀݚܥ

ऀͱ͞·͟·ͳ෼໺ͷڠ͕ऀڀݚಇͰ͖ΔɼΞϯμʔϫϯϧʔϑܕͷڀݚ਱ڥ؀ߦΛ੔͓͑ͯΓ·͢ɽଟذʹΘͨΔ෼

໺Ͱ 20Λ௒͑Δσʔλۦಈڞࡍֶܕ૑ڀݚϓϩδΣΫτ͕ਐߦதͰ͢ɽ·ͨɼ৽ͨͳ஌Λࣾձ࣮૷͢Δࡍͷྙཧతɾ

๏੍౓తɾࣾձత՝୊ɼ͍ΘΏΔ ELSI ΁ͷରԠ͕ॏཁͱͳΓ·͕͢ɼϏοάσʔλࣾձٕज़෦໳͕ͦͷ໾ׂΛ୲ͬͯ

͍Δ͜ͱ΋ɼଞʹ͸ͳ͍ຊߏػͷେ͖ͳಛ௃ͱͳ͓ͬͯΓ·͢ɽ

ҰํͰɼ͜ΕΒͷج൫తͰ୎ӽֶͨ͠ڞࡍ૑ڀݚͷਪਐͱͱ΋ʹɼՁ஋૑଄΍Πϊϕʔγϣϯ૑ग़ͷ୲͍खͷҭ੒΋

ࣾձతཁ੥͕͘ڧͳ͖͍ͬͯͯ·͢ɽਓࡐҭ੒ʹ͓͍ͯ͸ɼ2017೥౓͔ΒɼNEDO ͷۀࣄͰ AI σʔλϑϩϯςΟΞ

ίʔεΛ࣮͍ͨ͠ࢪ·ͨ͠ɽຊίʔε͸ɼ࣮ࣾձͰ׆༂͢Δऀڀݚɾٕज़ऀΛର৅ʹɼେֶӃϨϕϧͷٛߨΛ௨ͯ͡ AI

஌ࣝΛମܥతʹ఻त͢Δͱͱ΋ʹɼ੡଄ݱ৔΍ߦ٬ސಈ౳ͷ͞·͟·ͳσʔλΛ༻͍࣮ͨફతͳԋशΛ௨ͯ͡ɼσʔλ

ͷߏஙํ๏΍ղੳख๏ͳͲͷػցֶशٕज़ͷجຊΛίϯύΫτͳܗͰఏ͢ڙΔڭҭϓϩάϥϜͰ͋Γɼຖճଟ͘ͷࣾձ

ਓٕज़ऀɾ͕ऀڀݚड͍ͯ͠ߨ·͢ɽ

2018೥౓จ෦ՊֶলʮSociety ڀݚ୒͞ΕͨʮϥΠϑσβΠϯɾΠϊϕʔγϣϯ࠾ʹʯۀࣄԉࢧ఺ڌڀݚԽݱ5.0࣮

಺ʹϥΠϑσβΠϯɾΠϊϕʔߏػϓϩδΣΫτͱͯ͠Ґஔ͚͓ͮͯΓɼڀݚΔॏ఺͢׋௚͕ߏػ͸ɼຊۀࣄ఺ʯڌ

γϣϯڌ఺ຊ෦Λઃஔͯ͠ਪਐ͓ͯ͠Γ·͢ɽڌ఺ຊ෦Ͱ͸ɼେࡕେֶͷऀڀݚΒ͕த৺ͱͳΓɺཧԽֶڀݚॴ͓Αͼ

NEC͕த֩ؔػͱͯ͠ࢀՃ͠ɼະདྷΛ૑Δ ൫ͱࣾձٕجɽ৘ใγεςϜ͢·͍ͯ͠ࢪϓϩδΣΫτΛ࣮ڀݚͷݸ10

ज़ϓϩδΣΫτ͕࿈͠ܞɼύʔιφϧσʔλΛऔΓѻ͏ͨΊͷ PLRج൫ͱͦͷӡ༻ΨΠυϥΠϯɼن໿ͷ࡞੒Λ୹ظ

ؒͰਐΊɼϓϩτλΠϓγεςϜΛߏங࣮͠ূ࣮ݧΛߦͳ͏ஈ֊ʹ͖͍ͯ·͢ɽ

ಈྗͱݪೳΛ֦ு͠มֵͷػೳͱͯ͠ɼେֶࣗΒ͕ͦͷػͷϋϒۚࢿɾࡐɼ஌ࣝू໿ΛՃ଎ͤ͞Δ஌ɾ৘ใɾਓޙࠓ

ͳΔ͜ͱ͕ٻ͘ڧΊΒΕ·͕͢ɼେࡕେֶσʔλϏϦςΟϑϩϯςΟΞߏػ͸ͦͷத֩త૊৫ͱͯ͠ɼΑΓҰ૚׆ಈΛ

ॆ࣮͍͖͍ͯͨ͠ͱ͓ͯ͑ߟΓ·͢ɽޙࠓͱ΋֤ํ໘ͷօ༷ͷஆ͔͍͝ࢧԉΛ͓͍ئਃ্͛͠·͢ɽ
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1

ୈ 1෦

੒ߏ૊৫ߏػ

σʔλϏϦςΟϑϩϯςΟΞߏػ (Institute for Datability Science; IDS)ͷ૊৫ߏ੒͸ɼԼਤͷͱ͓ΓͰ͋Δɽຊ

൫෦໳ج͸ɼσʔλϏϦςΟਪਐͷͨΊͷத৺ٕज़ͱͳΔɼσʔλϏϦςΟߏػ (3෦໳) ͱɼσʔλϏϦςΟج൫෦໳

ϝϯόʔͱͷڞ૑ʹΑΓσʔλۦಈڀݚܕΛਪਐ͢ΔͨΊͷɼσʔλϏϦςΟڀݚ෦໳ (8෦໳)ɼ͓ΑͼऀڀݚϚον

ϯά΍޿ใɾ৘ใൃ৴Λا͏ߦըࣨɼSociety 5.0ͷ࣮ݱΛ໨͢ࢦઌ୺த֩ڌ఺Ͱ͋ΔɼϥΠϑσβΠϯɾΠϊϕʔγϣ

ϯڌڀݚ఺ͱͰߏ੒͞ΕΔɽ

ਤ 1.1: ૊৫ਤʢฏ੒ 31೥ 3݄ 31೔ࡏݱʣ



2 ୈ 1෦ ੒ߏ૊৫ߏػ

σʔλϏϦςΟج൫෦໳

σʔλϏϦςΟج൫෦໳͸ҎԼͷ 3෦໳͔ΒͳΔɽ

1. ஌ೳ৘ใج൫෦໳

2. αʔϏε૑ग़ɾࢧԉ෦໳

3. Ϗοάσʔλࣾձٕज़෦໳

஌ೳ৘ใج൫෦໳͸ɼ౷ֶܭɼ਺ཧՊֶɼ஌ೳ৘ใֶɼ஌త৘ใॲཧɼώϡʔϚϯΠϯλϥΫγϣϯ౳ͷ౷ܭ਺ཧɼਓ

ʹࡍԉ෦໳͸ɼ࣮ࢧελΠϧ΁ͷมֵͷத֩Λ୲͏ɽαʔϏε૑ग़ɾڀݚಈۦॴଐ͠ɼσʔλ͕ऀڀݚͷ܎஌ೳؔ޻

ϏοάσʔλΛѻ͏γεςϜߏஙͷͨΊͷɼωοτϫʔΫɼσʔλϕʔεɼηΩϡϦςΟɼػࢉܭγεςϜ౳ͷڭһ͕

ू͍݁ͯ͠ΔɽϏοάσʔλࣾձٕज़෦໳͸ɼϏοάσʔλར׆༻ʹ͓͚Δྙཧతɾ๏తɾࣾձత՝୊ʢELSIʣΛѻ͏

ಇʹΑΓऔΓ૊ڠਓ৘ใ΍ϓϥΠόγʔʹؔ͢Δ༷ʑͳ໰୊ʹରͯ͠ɼଟ༷ͳεςʔΫϗϧμʔͱͷݸһ͔ΒͳΓɼڭ

ΜͰ͍Δɽ

σʔλϏϦςΟڀݚ෦໳

σʔλϏϦςΟڀݚ෦໳Ͱ͸ɼֶ಺ڭһ͔ΒͷώΞϦϯάʹΑΓબൈͨ͠ҎԼͷ 8෦໳ʹ͓͍ͯɼσʔλۦಈڀݚܕ

Λਪਐ͍ͯ͠Δɽ

1. ϔϧεαΠΤϯε෦໳: ྟচҩֶΠϊϕʔγϣϯɼ૑ༀΠϊϕʔγϣϯ

2. όΠΦαΠΤϯε෦໳: ੜ໋γεςϜɼ࣍ߴੜମΠϝʔδϯά

3. ਓ஌ೳαΠΤϯε෦໳: ೴Πϝʔδϯάɼೝ஌ϩϘςΟΫε

4. ਓؒ૯߹σβΠϯ෦໳: ɾεϙʔπࣾձɼ௒εϚʔτࣾձɼώϡʔϚϯΠϯλʔϑΣΠε߁݈

5. γεςϜσβΠϯ෦໳: ցγεςϜɼΠϯςϦδΣϯτ௨৴ػΠϊϕʔγϣϯɼΠϯςάϨʔτڥ؀

6. :ೳσβΠϯ෦໳ػ ෺࣭ػೳɼࡐྉػೳɼిػࢠೳ

7. ޫɾྔࢠσβΠϯ෦໳: εϚʔτηϯγϯάɼޫྔࢠΫϩεεέʔϧՊֶ

8. σδλϧώϡʔϚχςΟ෦໳: ܳज़ղੳɼϚϧνϦϯΨϧɼۚ༥ɾϑΝΠφϯε

Ұൠʹಉ͡σʔλͰ΋ઐ໳෼໺ݻ༗ͷϊ΢ϋ΢Λܭڀݚྀͨ͠ߟըͷઃ͕ܭඞཁͰ͋ΔɽͦͷͨΊʹ͸ɼద੾ͳऀڀݚ

ϖΞϦϯάʹΑΔڀݚϓϩδΣΫτԽ͕ඞཁͰ͋Δɽ

ըࣨا

΍ऀڀݚίʔσΟωʔτʹ͋Δ.ಛʹɼେֶڀݚ຿͸ɼσʔλϏϦςΟαΠΤϯεʹؔ͢Δଟ༷ͳۀըࣨͷओͨΔا

ຽؒۀاͳͲʹΑΔʮσʔλۦಈڀݚࡍֶܕϓϩδΣΫτʯͷڞ૑ࢧԉʹॏ఺Λஔ͍͍ͯΔɽڞ૑͞ΕΔϓϩδΣΫτ

ͷλΠϓ͸ɼ1) IDSॴଐऀڀݚͱֶ಺֎ͷऀڀݚͷίϥϘϨʔγϣϯʹΑΔ ʮֶڞࡍ૑ڀݚϓϩδΣΫτʯɼ2) IDS

ॴଐऀڀݚͱຽؒۀاʹΑΔʮڞֶ࢈૑ϓϩδΣΫτʯͷ 2छྨʹେผ͞ΕΔɽ·ͨɼۀ࢈Պֶڀݚॴֶ࢈࿈ࣨܞͱͷ

࿈ܞΛ͍ߦͳ͕ΒɼۀاχʔζͱڀݚγʔζͷϚονϯάํ๏ͷ͞ΒͳΔվྑΛࢼΈΔ͜ͱʹΑΓɼࣾձతͳજࡏχʔ

ζͷ۷Γ͠ىΛ͍ͯͬߦΔɽ

ฏ੒ 29೥౓຤͔Β͸ɼ্هͷڀݚίʔσΟωʔτʹՃ͑ͯɼʮҰൠࣾஂ๏ਓ σʔλϏϦςΟίϯιʔγΞϜ (Ծশ;

ઃཱ४උத)ʯͷઃཱۀ຿͕ՃΘͬͨɽ͜ͷ๏ਓ͸ɼେࡕେֶ IDS ͱࣾձͷڞ૑ʹΑͬͯഓΘΕͨσʔλར׆༻ʹؔ

͢Δ஌ͱํ๏Λࣾձ (=ֶ֎)ʹ͓͍ͯར༻͢Δ͜ͱΛଅਐ͢ΔͨΊͷϓϥοτϑΥʔϜͱͳΔɽ·ͨɼͦͷϓϥοτ

ϑΥʔϜʹ͓͍ͯऔΓѻΘΕΔۀࣄ͸ɼݸผ͚޲ۀاͷڭҭϓϩ άϥϜͱσʔλɾϋϯυϦϯά͔ۀࣄΒ੒Γཱͭ͜

ͱ͕૝ఆ͞Ε͍ͯΔɽ



3

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ (iLDi)Ͱ͸ɼਓʑͷҩྍɾ݈߁৘ใͰ͋ΔύʔιφϧɾϔϧεɾϨίʔυ

ʢPersonal Health Record (PHR)ʣ৘ใʹɼ೔ৗੜ׆ɼ৬৔ʗֶߍͰͷ׆ಈɼ৯ࣄɼεϙʔπ׆ಈͳͲͷ༷ʑͳ೔ৗ׆

ಈσʔλΛՃ͑ͨɼύʔιφϧɾϥΠϑɾϨίʔυʢPersonal Life Records (PLR)ʣ৘ใΛ৽ͨʹఏҊ͠ɼʮอ݈ɾ༧

๷ҩྍʯɼʮ݈߁ɾεϙʔπʯɼʮະདྷͷֶࢧߍԉʯɼʮڞੜ஌ೳγεςϜʯͷ̐ͭͷະདྷ૑ੜڀݚͱ৘ใج൫ڀݚɼࣾձಋ

ೖͷͨΊͷࣾձٕज़ڀݚ·ͰɼҰ؏ͨ͠׆ڀݚಈΛ͏ߦɽ



4 ୈ 1෦ ੒ߏ૊৫ߏػ

һ૊৫ڭ (ྩ࿨ 2 ೥ 3 ݄ 31 ೔ࡏݱ)

ʲװ෦ʳ

௕ߏػ ཧࣄɾ෭ֶ௕ ඌ্ ༤޹

෭ߏػ௕ αΠόʔϝσΟΞηϯλʔ ηϯλʔ௕ɾڭत Լᑍ ਅ࢘

஌ೳ৘ใج൫෦໳௕ तڭ ௕ݪɹҰ

Ϗοάσʔλࣾձٕज़෦໳௕ तڭ ຊɹॆੜ؛

αʔϏε૑ग़ɾࢧԉ෦໳௕ αΠόʔϝσΟΞηϯλʔ ηϯλʔ௕ɾڭत Լᑍ ਅ࢘

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌ఺ຊ෦௕ ॴڀݚՊֶۀ࢈ तڭ ീ໦ɹ࢙߁

ʲઐ೚ڭһʳ

σʔλϏϦςΟج൫෦໳ ஌ೳ৘ใج൫෦໳ तڭ ௕ݪ Ұ

।ڭत தౡ ༔ଠ

।ڭत ෢ଜ ࢠل

ಛ೚।ڭत (ৗۈ) ৽Ԭ ඙޺

ಛ೚ॿڭ (ৗۈ) Chenhui Chu

ಛ೚ॿڭ (ৗۈ) ɹஐ೭ݪֿ

ಛ೚ॿڭ (ৗۈ) Ngo Thanh Trung

ಛ೚ڀݚһ (ৗۈ) Jacob Chan

ಛ೚ڀݚһ (ৗۈ) Manisha Verma

ಛ೚ڀݚһ (ৗۈ) Noa Gracia Docampo

ಛ೚ڀݚһ (ৗۈ) Nguyen Canh Thuong

ಛ೚ڀݚһ (ৗۈ) ཥɹྑ஌

Ϗοάσʔλࣾձٕज़෦໳ तڭ ຊ؛ ॆੜ

ಛ೚ࢣߨ (ৗۈ) ࢠຊɹಸ௡ࢁ

ಛ೚ॿڭ (ৗۈ) େڮɹൣࢠ

αʔϏε૑ग़ɾࢧԉ෦໳ तڭ य़ຊ ཁ

ಛ೚।ڭत (ৗۈ) த໺ɹݡ

ಛ೚ڀݚһ ԬՈɹ๛

σʔλϏϦςΟڀݚ෦໳ ਓؒ૯߹σβΠϯ෦໳ ಛ೚ࢣߨ (ৗۈ) ৽࠺ɹ߂ਹ

ಛ೚ڀݚһ (ৗۈ) ୮Ӌ ਅོ

ըࣨا ಛ೚ڭतʢඇৗۈʣ ๺Ԭ ྑ༤

ϥΠϑσβΠϯɾ ಛ೚ڭतʢৗۈʣ ໵ݠ৿ɹڕ

Πϊϕʔγϣϯڌڀݚ఺ ಛ೚ॿڭʢৗۈʣ ാɹ༟ඒߴ

ɹɹɹɹɹɹɹɹɹ ಛ೚ڀݚһʢৗۈʣ ٢઒ɹଇ೭
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ʲ݉೚ڭһʳ

σʔλϏϦςΟ

ɹɹج൫෦໳

஌ೳ৘ใج൫෦໳ Պڀݚֶࡁܦ तڭ େ੢ɹޫڡ

Պڀݚֶࡁܦ तڭ େ԰ɹี޾

Պڀݚֶࡁܦ तڭ ୩㟒ɹࢤٱ

Պڀݚֶࡁܦ तڭ ෱ॏɹ࢚ݩ

Պڀݚֶࡁܦ तڭ দଜɹਅ޺

Պڀݚֶ޻ तڭ അ৔ޱɹొ

Պڀݚֶ޻ ।ڭत ৽ాɹ௚ࢠ

Պڀݚֶ޻ ॿڭ தଜɹ࿨ߊ

Պڀݚֶ޻ૅج तڭ ൧ᅳɹ༸ೋ

Պڀݚֶ޻ૅج तڭ ߂ɹխޱס

Պڀݚֶ޻ૅج तڭ ைɹढ़ޫ

Պڀݚֶ޻ૅج तڭ ಺ాɹխ೭

Պڀݚֶ޻ૅج तڭ ङ໺ɹ༟

Պڀݚֶ޻ૅج तڭ հ޺ɹ౻ࠤ

Պڀݚֶ޻ૅج ।ڭत Ҫɹେีؠ

Պڀݚֶ޻ૅج ।ڭत ాதɹౙ඙

Պڀݚֶ޻ૅج ।ڭत ੢ɹཽࢤ

Պڀݚֶ޻ૅج ࢣߨ ۚᖒɹঘ࢙

Պڀݚֶ޻ૅج ࢣߨ ޗݚ୩ɹח

Պڀݚֶ޻ૅج ॿڭ ؔɹ޺ཧ

৘ใՊֶڀݚՊ तڭ َ௩ɹਅ

৘ใՊֶڀݚՊ तڭ ౻࡚ɹହਖ਼

৘ใՊֶڀݚՊ तڭ দԼɹ߁೭

৘ใՊֶڀݚՊ तڭ দాɹल༤

৘ใՊֶڀݚՊ तڭ ৿ాɹߒ

৘ใՊֶڀݚՊ ।ڭत ل੉ɹ༝ߥ

৘ใՊֶڀݚՊ ।ڭत ക୩ɹढ़࣏

৘ใՊֶڀݚՊ ।ڭत લ઒ɹ୎໵

৘ใՊֶڀݚՊ ॿڭ ੉ඌɹໜਓ

৘ใՊֶڀݚՊ ॿڭ ിதɹར࣏

ॴڀݚՊֶۀ࢈ तڭ ീ໦ɹ࢙߁

ॴڀݚՊֶۀ࢈ तڭ ۨ୩ɹ࿨ൣ

ॴڀݚՊֶۀ࢈ तڭ ࿯ඌɹོ

ॴڀݚՊֶۀ࢈ तڭ পඌɹਖ਼ߦ

ॴڀݚՊֶۀ࢈ ।ڭत ଜদɹେޗ

ॴڀݚՊֶۀ࢈ ।ڭत ෱Ҫɹ݈Ұ

ॴڀݚՊֶۀ࢈ ॿڭ େ૔ɹ࢙ੜ

ॴڀݚՊֶۀ࢈ ॿڭ ෢ాɹཾ

ॴڀݚՊֶۀ࢈ ॿڭ Holland Matthew

αΠόʔϝσΟΞηϯλʔ तڭ ஛ଜɹ࣏༤



6 ୈ 1෦ ੒ߏ૊৫ߏػ

σʔλϏϦςΟ

ɹɹج൫෦໳

஌ೳ৘ใج൫෦໳ αΠόʔϝσΟΞηϯλʔ ।ڭत ؒԼɹҎେ

αΠόʔϝσΟΞηϯλʔ ।ڭत Ӝ੢ɹ༑थ

αΠόʔϝσΟΞηϯλʔ ࢣߨ നҪɹ߳ࠫࢻ

Ӄڀݚ૑ڞ౳ߴ तڭ ᴳݪɹ༃

֩෺ཧڀݚηϯλʔ ।ڭत ࢠɹণ࡚ؠ

਺ཧɾσʔλՊֶڭҭڀݚɹ

ηϯλʔ

ಛ೚ڭत

ʢৗۈʣ

ླ໦ɹو

Ϗοάσʔλࣾձٕज़෦໳ ๏ֶڀݚՊ तڭ େٱอɹࢠن

Պڀݚֶ޻ तڭ ࢠ஍ɹॆٶ

ॴڀݚ๏࢘౳ߴ तڭ ஡Ԃɹ੒थ

COσβΠϯηϯλʔ तڭ ฏ઒ɹल޾

COσβΠϯηϯλʔ ।ڭत ീ໦ɹֆ߳

αʔϏε૑ग़ɾࢧԉ෦໳ ৘ใՊֶڀݚՊ तڭ ߒɹོݪ

৘ใՊֶڀݚՊ तڭ ౦໺ɹً෉

৘ใՊֶڀݚՊ ।ڭत ७߂ɹޱࢁ

৘ใՊֶڀݚՊ ॿڭ ಺ࢁɹজ

αΠόʔϝσΟΞηϯλʔ तڭ দԬɹໜొ

αΠόʔϝσΟΞηϯλʔ तڭ Լᑍɹਅ࢘

αΠόʔϝσΟΞηϯλʔ ।ڭत ҏୡɹਐ

αΠόʔϝσΟΞηϯλʔ ।ڭत ɹஐथٱٛ

αΠόʔϝσΟΞηϯλʔ ࢣߨ ໦ށɹળ೭

αΠόʔϝσΟΞηϯλʔ ࢣߨ খౡɹҰल

ըΦϑΟεاӦܦ ।ڭत ኍ৿ɹ૱ਔ

σʔλϏϦςΟ

ɹɹڀݚ෦໳

ϔϧεαΠΤϯε෦໳ ҩֶڀݚܥՊ तڭ ɹ३ڷϊ۽

ҩֶڀݚܥՊ तڭ ੢ాɹ޾ೋ

ༀֶڀݚՊ तڭ ౔Ҫɹ݈࢙

ੜ໋ػೳڀݚՊ तڭ ∁ౡɹ੒ೋ

ඍੜ෺පڀݚՊ तڭ ൧ాɹ఩໵

όΠΦαΠΤϯε෦໳ ୿ന࣭ڀݚॴ तڭ ໦ɹ३Ұߴ

ༀֶڀݚՊ तڭ ۉຊɹڮ

ੜ໋ػೳڀݚՊ तڭ ੴҪɹ༏

ੜ໋ػೳڀݚՊ तڭ ্ాɹণ޺

ॴڀݚՊֶۀ࢈ तڭ ӬҪɹ݈࣏

֩෺ཧڀݚηϯλʔ ಛ೚ڭत

ʢৗۈʣ

ാᖒɹॱ

ೝ஌೴αΠΤϯε෦໳ Պڀݚֶ޻ૅج तڭ ੴࠇɹߒ

Պڀݚֶ޻ૅج ।ڭत ٢઒ɹ༤Ұ࿠

Պڀݚֶ޻ૅج ࢣߨ খ઒ɹߒฏ

Պڀݚֶ޻ૅج ॿڭ ஥ాɹՂ߂
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σʔλϏϦςΟ

ɹɹڀݚ෦໳

ೝ஌೴αΠΤϯε෦໳ ઌಋతֶߏػڀݚࡍ ಛ೚ڭत

ʢৗۈʣ

ઙాɹູ

ਓؒ૯߹σβΠϯ෦໳ ਓؒՊֶڀݚՊ तڭ ٢઒ɹప

ҩֶڀݚܥՊ तڭ தాɹݚ

γεςϜσβΠϯ෦໳ Պڀݚֶ޻ तڭ Լాɹ٢೭

ೳσβΠϯ෦໳ػ ཧֶڀݚՊ तڭ Ԟଜɹޫོ

Պڀݚֶ޻ तڭ த໺ɹو༝

ॴڀݚՊֶۀ࢈ तڭ খޱ ଟඒ෉

઀߹Պֶڀݚॴ तڭ ɹ૱लݪۅ

ޫɾྔࢠσβΠϯ෦໳ Պڀݚֶ޻ तڭ ɹྃ༞ۄၲ

ੜ໋ػೳڀݚՊ तڭ Ҫ্ɹࢤ߁

σδλϧώϡʔϚχςΟ෦໳ จֶڀݚՊ तڭ Ӭాɹ༃

จֶڀݚՊ तڭ ౻Ԭɹয়

จֶڀݚՊ तڭ ౻઒ɹོஉ

Պڀݚֶ޻ तڭ ౻ຊɹጏ࢘

ՊڀݚจԽޠݴ ।ڭत ل୐ɹਅࡾ

ɹ ՊڀݚจԽޠݴ ।ڭत ాാɹஐ࢘

ըࣨا ըΦϑΟεاӦܦ ֶज़੓ࡦ

һڀݚ

٠ాɹོ

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌ఺ຊ෦ ҩֶڀݚܥՊ तڭ தాɹݚ

ҩֶڀݚܥՊ तڭ ࢙ɹହాࡔ

ҩֶڀݚܥՊ तڭ দଜɹହࢤ

ҩֶڀݚܥՊ तڭ େԔɹܙҰ

ҩֶڀݚܥՊ तڭ ஑ాɹֶ

ҩֶڀݚܥՊ ॿڭ ԣࢁɹޫथ

ҩֶڀݚܥՊ ॿڭ ۙాɹজ࣏

ҩֶڀݚܥՊ ॿڭ ۚຊɹོ࢘

ҩֶڀݚܥՊ ॿڭ খּݪɹҰੜ

ҩֶ෦ෟଐපӃ පӃ௕ ໦ଜɹਖ਼

ՊڀݚจԽޠݴ तڭ େ಺ɹҰ

Պڀݚֶ޻ तڭ ࢠ஍ɹॆٶ

Պڀݚֶ޻ ।ڭत Տ಺ɹ྄प

Պڀݚֶ޻ૅج तڭ ੴࠇɹߒ

Պڀݚֶ޻ૅج ।ڭत ٢઒ɹ༤Ұ࿠

Պڀݚֶ޻ૅج ࢣߨ খ઒ɹߒฏ

Պڀݚֶ޻ૅج ಛ೚ࢣߨ

ʢৗۈʣ

ɹӳ೭ڮߴ

৘ใՊֶڀݚՊ तڭ ౦໺ɹً෉

৘ใՊֶڀݚՊ तڭ ɹ༥ݪ౻
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ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌ఺ຊ෦ ৘ใՊֶڀݚՊ ॿڭ ಺ࢁɹজ

৘ใՊֶڀݚՊ ॿڭ ໼಺ɹ௚ਓ

ॴڀݚՊֶۀ࢈ तڭ ീ໦ɹ࢙߁

ॴڀݚՊֶۀ࢈ तڭ পඌɹਖ਼ߦ

ॴڀݚՊֶۀ࢈ ।ڭत ଜদɹେޗ

ॴڀݚՊֶۀ࢈ ।ڭत ෱Ҫɹ݈Ұ

αΠόʔϝσΟΞηϯλʔ तڭ Լᑍɹਅ࢘

αΠόʔϝσΟΞηϯλʔ तڭ थ߂ɹډؠ

αΠόʔϝσΟΞηϯλʔ तڭ ஛ଜɹ࣏༤

αΠόʔϝσΟΞηϯλʔ ࢣߨ খౡɹҰल

αΠόʔϝσΟΞηϯλʔ ࢣߨ നҪɹ߳ࠫࢻ

Ӄڀݚ૑ڞ౳ߴ तڭ ᴳݪɹ༃

૑ຊ෦ڞֶ࢈ तڭ ຊɹಓ༤ڮ

૑ຊ෦ڞֶ࢈ तڭ ਖ਼৓ɹහത

ઌಋతֶߏػڀݚࡍ ಛ೚ڭत

ʢৗۈʣ

ઙాɹູ

ΩϟϯύεϥΠϑ݈ࢧ߁ԉɹ

ηϯλʔ

।ڭत ଍ཱɹߒ঵

શֶڭҭਪਐߏػ ।ڭत ౻ాɹ࿨थ

݉೚ڭһͷॴଐ

基礎工学研究科

15%

情報科学研究科

14%

産業科学研究所

10%
サイバー

メディア

センター

10%

医学系

研究科

10%

工学研究科

8%経済学研究科

4%

生命機能研究科

3%

言語文化研究科

3%

文学研究科

3%

その他

20%
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ʲ৬һʳ

ಛ೚ࣄ຿৬һ σʔλϏϦςΟج൫෦໳ ੢ాɹޫࠫ

ԭ௡ɹࢤ௡୅

ಛ೚ٕज़ิࠤһ S σʔλϏϦςΟج൫෦໳ ෉װլɹࢤ

લଂɹྒྷ

׮ߊɹࢠ݉

Le Trong Nghia

೿ݣ৬һ σʔλϏϦςΟج൫෦໳ Ԭɹྑଠߴ

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌ఺ຊ෦ த੢ɹஐࢠ

ٕज़ิࠤһ σʔλϏϦςΟج൫෦໳ ҆Ҫɹ߽ج

ُҐɹஐܙ

৿ޱɹະಸࢠ

ਡ๚ɹຑ༝

σʔλϏϦςΟڀݚ෦໳ େՏ಺ɹྑඒ

ೖߐɹ༸ࢠ

ਗ਼ݟɹ߂ඒ

੢ଜɹॱࢠ

দຊɹՂࢠ

٢ଜɹ༝ه

Ҫ্ɹͱ΋Έ

ཛྷɹ৴೫ेޒ

ຓ઒ɹࢠܡ

ࢠຊɹঘڮ

஄ɹޫܙ





11

ୈ 2෦

ಈ֓ཁ׆ͷߏػ

2.1 ӡӦ

௕ߏػΛ৹ٞ͢ΔɽӡӦձٞ͸߲ࣄӡӦʹؔ͠ඞཁͳߏػӡӦձٞΛஔ͖ɼߏػσʔλϏϦςΟϑϩϯςΟΞʹߏػ

௕ߏػɼ෭(ࣄ୲౰ཧڀݚ) (ຊֶઐ೚ڭतͷ͏͔ͪΒߏػ௕໊͕͢ࢦΔऀ)͓Αͼߏػ௕͕ඞཁͱೝΊͨຊֶͷઐ೚ڭ

һ౳ʹΑΓߏ੒͠ʢද ௕Λ΋ͬͯॆͯΔɽӡӦձٞ͸௨ৗຖ݄ߏػরʣɼٞ௕͸ࢀ2.1 1ճ ༧ΊܾΊΒΕͨ೔࣌ʹ։࠵

͞ΕɼҎԼͷ߲ࣄΛ৹ٞ͢Δɽ

• ؅ཧӡӦͷجຊํ਑
• ࣄһਓڭ
• ϓϩάϥϜڀݚҭڭΔ͢ࢪ࣮͕ߏػ
• ͦͷଞڭҭ͓ڀݚΑͼ؅ཧӡӦ

2.2 ཧҕһձྙڀݚ

ਓؒΛର৅ͱ͢Δڀݚͷ࣮ࢪͷద൱ͦͷଞ߲ࣄʹ͍ͭͯɼྙཧతͳ؍఺͔Β৹ٞΛͨ͏ߦΊʹɼ֘౰͝ڀݚͱʹྙཧ

ҕһձΛઃஔ͢Δɽྙཧҕһձ͸࣍ͷ֤߸ʹ͛ܝΔҕһΛ΋ͬͯ૊৫͢Δɽͳ͓ɼҕһձʹ͸ɼྙཧֶɾ๏཯ֶͷઐ໳

Ո౳ਓจɾࣾձՊֶͷ༗ࣝऀٴͼڀݚର৅ऀͷ؍఺΋ؚΊͯҰൠͷཱ৔͔ΒҙݟΛड़΂Δ͜ͱͷͰ͖ΔऀΛؚΈɼஉঁ

྆ੑΛؚΉ΋ͷͱ͢Δɽ

1. ɹ໊ׯतɹएڭ໊ͨ͠ࢦ௕͕ߏػ

2. σʔλϏϦςΟίΞͷ֤෦໳͔Βબ͹Εͨڭһɹए໊ׯɹ

3. ֶ֎ͷ༗ࣝऀɹए໊ׯ

4. ͦͷଞҕһձ͕ඞཁͱೝΊͨऀ

ຊߏػͷྙཧҕһձ͸ࣄҊʹԠͯ͡ਵ࣌։͍ͯ͠࠵Δɽ
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ද 2.1: ӡӦձٞߏ੒

௕ߏػ ཧࣄɾ෭ֶ௕ ඌ্ ༤޹

෭ߏػ௕/αʔϏε૑ग़ɾࢧԉ෦໳௕ αΠόʔϝσΟΞηϯλʔ ηϯλʔ௕ɾڭत Լᑍ ਅ࢘

஌ೳ৘ใج൫෦໳௕ σʔλϏϦςΟϑϩϯςΟΞߏػ तڭ ௕ݪ Ұ

Ϗοάσʔλࣾձٕज़෦໳௕ σʔλϏϦςΟϑϩϯςΟΞߏػ तڭ ຊ؛ ॆੜ

ըࣨا σʔλϏϦςΟϑϩϯςΟΞߏػ ಛ೚ڭत ๺Ԭ ྑ༤

αʔϏε૑ग़ɾࢧԉ෦໳ σʔλϏϦςΟϑϩϯςΟΞߏػ तڭ य़ຊ ཁ

૯௕ิࠤ ๏ֶڀݚՊ तڭ ౡԬɹ·ͳ

2.3 ༧ࢉ

ຊߏػͷओͳܦඅ͸ɼӡӦඅަ෇ۚɼՊֶڀݚඅิॿۚ౳ͷ֎෦ۚࢿͰ͋Δɽฏ੒ 29೥౓͔Βͷ༧ࢉͷਪҠ͸ҎԼ

ͷͱ͓ΓͰ͋Δɽ

ද 2.2: ༧ࢉͷਪҠ

༧ࢉ
ɹɹ ฏ੒ 29೥౓ ɹ ฏ੒ 30೥౓ ྩ࿨ݩ೥౓

ֹۚʢԁʣ ݅਺ ֹۚʢԁʣ ݅਺ ֹۚʢԁʣ ݅਺

ӡӦඅަ෇ۚɹ 102,008,000 (1) 5,000,000 (1) 174,203,000 (1)

Պֶڀݚඅॿ੒ۀࣄ 56,316,521 (12) 29,315,000 (17) 71,370,000 (21)

ͦͷଞิॿۚ 222,163,000 (4) 253,871,000 (4) 95,190,000 (5)

डୗڀݚ 114,579,522 (12) 133,626,369 (12) 148,537,915 (15)

डୗۀࣄ 12,500,000 (5) 6,600,000 (2) 6,120,000 (2)

ڀݚಉڞ 999,600 (2) 14,104,000 (4) 17,330,000 (4)

঑ֶدෟۚ 9,469,522 (4) 4,210,000 (2) 4,500,000 (6)

Society5.0࣮ݱԽਪਐۀࣄ 0 (0) 323,577,978 (6) 418,539,276 (5)

ܭ߹ 518,036,165 (40) 770,304,347 (48) 935,790,191 (59)

0 200 400 600 800 1,000

平成29年度

平成30年度

令和元年度

運営費

科研費

その他補助金

受託研究

受託事業

共同研究

奨学寄附金

Society5.0実現化

推進事業

単位（百万円）

ਤ 2.1: ༧ࢉͷਪҠ
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2.4 ಈ֓ཁ׆ڀݚ૑ڞࡍֶ

༷ʑͳ෼໺ʹσʔλۦಈڀݚܕΛಋೖ͠ɼڀݚελΠϧͷมֵΛਤΔ૊৫Ͱ͋ΔʮσʔλϏϦςΟϑϩϯςΟΞػ

ͱͷϚονऀڀݚͱֶ಺ͷ༷ʑͳ෼໺ͷऀڀݚ൫෦໳ج಺ͷσʔλϏϦςΟߏػը͕ࣨத৺ͱͳΓ౰֘ا͍͓ͯʹʯߏ

ϯάΛ࣮͠ࢪɼʮσʔλۦಈڀݚࡍֶܕϓϩδΣΫτʯͷڞ૑ࢧԉΛͨͬߦɽ

ਤ 2.2: ϚονϯάγεςϜऀڀݚ

ʮࡕେͰ࢝ΊΔϏοάσʔλڞ૑ʵʓʓֶʷσʔλϏϦςΟαΠΤϯεʵʯͱ୊͢Δγϯϙδ΢ϜΛྩ࿨ 2೥ 1݄ 30

೔ʢ໦ʣ๛தΩϟϯύεͰ։͠࠵ɼڞ૑૬ஊձͰ͸ະ׆༻σʔλΛ΋͔ͭऀڀݚΒͷ࣭໰΍૬ஊΛड͚ɼσʔλϏϦ

ςΟϑϩϯςΟΞߏػʹॴଐ͢Δऀڀݚͱͷڞ૑ϚονϯάΛ࣮ͨ͠ࢪɽԼهʹฏ੒ 28೥౓͔Βྩ࿨ݩ೥·Ͱͷ̐೥

ؒͷֶڞࡍ૑ϓϩδΣΫτͷਪҠΛࣔ͢ɽͳ͓ɼֶڞࡍ૑ϓϩδΣΫτΛର৅ͱͯ͠ྩ࿨ݩ೥౓ʹ͸૯ֹ 2,400ສԁͷ

ɽͨ͠ࢪಈඅ഑෼Λ࣮׆ڀݚ

0 5 10 15 20 25 30

�����

��30��

��29��

��28��
������


�����

��	�����

�����

�
�����

ਤ 2.3: ૑ϓϩδΣΫτͷਪҠڞࡍֶ
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ୈ 3෦

૑ϓϩδΣΫτڞࡍֶ

ྩ࿨ݩ೥౓ʹຊ͕ߏػखֶ͕͚ͨڞࡍ૑ڀݚ͸ҎԼͷͱ͓ΓͰ͋Δ.

෦໳ ୊໨ ϝϯόʔ

ϔϧεαΠΤϯε෦໳ɾ

ҩྍΠϊϕʔγϣϯ

ҩྍσʔλαΠΤϯεΛ༻͍ͨ NASHը૾ࣗಈ

਍அ

ླ໦ɼதଜʢMMDSʣɼࡾળɼాח

ʢҩʣ

σΟʔϓϥʔχϯάʹ΋͍ͪͨ୿ന࣭ߏ଄ղੳ

ٕज़ʹؔ͢Δڀݚ ɹɹɹɹɹɹɹɹɹɹɹɹɹ

ɹ

த઒ʢ୿നݚʣɼGodóɼ੨໦ɹɹ

ʢݚ࢈ʣ

ิ௲૷ஔͷํ͑ݟʹޫ͕ͲͷΑ͏ʹӨڹΛ༩͑

͍ͯΔͷ͔ΛίϯϐϡʔλγϛϡϨʔγϣϯΛ

ؚΊͯఆྔతʹղੳ

एྛɼఱӋɼ໦ྛɼதଜɼ໼୩ʢࣃʣɼ

தଜʢେखલ୹େʣɼञҪʢେࢢେʣɼ

দԼʢ৘ใʣɼ௕ݪʢIDSʣ

ցֶशʹΑΔɹػʣCTը૾σʔλͷ؞෦ʢഏڳ

ը૾਍அͷߴ౓Խ

ྊ઒ɼ෋ࢁʢҩʣɼ৽Ԭɼ௕ݪʢIDSʣ

ࣗવޠݴॲཧ๏Λద༻ͨ͠ڲਖ਼ࣃՊྍ࣏਍அɹ

ࣗಈϓϩηεͷߴ౓Խ

୩઒ɼਗ਼ਫɼࢁ৓ʢࣃʣɼֿ ɼChuɼݪ

௕ݪʢIDSʣɹɹɹɹɹɹɹɹɹɹ

ɹɹ

ӡಈױ࣬ثʹର͢Δਓ޻஌ೳΛ༻͍ͨาߦ෼ੳ ৿ޱʢҩʣɼ௕ݪɼ෢ଜʢIDSʣɹ

ɹɹɹɹɹ

͕Μऀױͷྍཆੜ׆ʹ͓͚Δ೰Έͱχʔζʹର

͢Δࢧޢ؃ԉϞσϧͷ࡞੒

੨໦ʢҩʣɼதଜʢMMDSʣ

଄Ө CT ը૾͔Β AI Λ༻͍ͯᰍ෦ϦϯύઅΛ

ࣗಈநग़͢Δڀݚ

த୩ʢࣃʣɼ۱ాʢҩʣɼ৽Ԭɼ௕ݪ

ʢIDSʣ
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෦໳ ୊໨ ϝϯόʔ

όΠΦαΠΤϯε෦໳ɾ

ੜ໋γεςϜྖҬ

શ૊৫ࡉ๔Πϝʔδϯά/෼ࢠපଶղੳ ɼதౡɼJacobʢIDSʣݪຊʢༀʣɼ௕ڮ

ɹɹ

ΠϝʔδϯάσʔλۦಈܕϥΠϑΠϊϕʔɹ

γϣϯ

੉ඌʢ৘ใʣɼ٠ాʢҩʣɼງɼᝳౡ

ʢ޻ʣɹɹɹɹɹɹɹɹɹɹɹɹɹ

ɹɹɹɹɹɹɹɹɹɹ

ඍੜ෺ਓ޻ੜଶܥͷ৘ใղੳج൫ͷ։ൃ ੉ඌʢ৘ใʣɼాࡉʢڞࡍࠃ૑ʣɹ

ɹɹɹɹɹɹɹɹɹɹɹɹɹɹ

λϯύΫ࣭ߏ଄্Ͱͷ͕ΜมҟूੵྖҬͷಉఆ

ํ๏ͷ։ൃ

ඉ໺ɼ౔Ҫʢༀʣɼ઒୺ɼ܀੘ɹɹ

ʢ୿നݚʣɹɹɹɹɹɹɹɹɹɹɹ

ɹɹɹɹɹɹɹɹ

ਓؒ૯߹σβΠϯ෦໳ εϚʔτγςΟϓϩδΣΫτ ീ໦ɼ௕ݪɼय़ຊɼ؛ຊɼதౡɼ

෢ଜɼ৽࠺ɼ୮ӋʢIDSʣɼഅ৔ޱ

ʢ޻ʣɼᴳݪɼଜদʢݚ࢈ʣɼฏ઒ɼ

ീ໦ʢCOʣɼԼᑍɼኍ৿ʢCMCʣɼ

౦໺ɼٛٱʢ৘ใʣ

ଧͭલʹ෼͔ΔɼϓϨΠϠʔͷը૾ղੳͱֶश

ʹΑΔςχεͷٿछͱيಓͷ༧ଌ

தాߴɼ ാɼۙ ʢాҩʣɼԼᑍɼLeeɼ

٢઒ɼ೔ాʢCMCʣɼࡈ౻ɼਗ਼ਫ

ʢܚጯʣ

εΫϦʔױଶಛ௃நग़ʹΑΔҨ఻࣬ܗͷࣃͱإ

χϯά AIγεςϜͷ։ൃ

ʣɼԼᑍɼLeeɼɹɹࣃ৓ɼ୩઒ʢࢁ

٢઒ʢCMCʣɹ

γεςϜσβΠϯ෦໳ɾ

Πϊϕʔγϣϯڥ؀

৽͍͠ΤωϧΪʔੑೳධՁࢦඪͷূݕͷͨΊͷ

ಈσʔλऔಘٕज़ߦࡉৄ

Լాʢ޻ʣɼ౦໺ɼޱࢁʢ৘ใʣ

ೳσβΠϯ෦໳ػ ඇ຋༁ RNA Λඪతͱͨ͠௿෼ࢠ૑ༀީิ෺࣭

ͷ൑ผख๏։ൃ

த୩ʢݚ࢈ʣɼদԼʢ৘ใʣɹɹɹ

ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ

ɹɹ

ޫɾྔࢠσβΠϯ෦໳ ෺ཧΠϯϑΥϚςΟΫεʹΑΔʠ࣌ɾۭͷ;ͪʡ

୳ࡧ

௕༑ࠤɼ ໺ɼઍಙɼၲ ʢϨʔβʔʣɼۄ

দԼʢ৘ใʣɹɹɹɹɹɹɹ

ɹ

ૉ֩෺ཧ࣮͓ݧΑͼؔ࿈෼໺΁ͷਂ૚ֶशͷɹ

ద༻

த໺ʢRCNPʣɼ࡚ؠʢRCNPɼେ

ɼதౡɼ෢ଜʢIDSʣݪେʣ௕ࢢ
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෦໳ ୊໨ ϝϯόʔ

σδλϧώϡʔϚχɹ

ςΟ෦໳

ਓ޻஌ೳʹΑΔ෹إͷ༷ࣜղੳͱͦͷܥේʹɹ

ؔ͢Δڀݚ

౻Ԭʢจʣɼେੴʢ౦େੜݚʣɼ௕ݪɼ

தౡɼRenoustɼ্ࡕʢIDSʣɹɹ

ɹɹɹɹɹɹɹɹɹɹɹɹ

ଟؒࠃ๏ྩͷൺֱͱ౷ܭ෼ੳͷͨΊͷଟػޠݴ

ց຋༁ϓϩδΣΫτ

େٱอɼ౉ลʢ๏ʣɼ௕ݪɼதౡɼ

ChuɼֿݪʢIDSʣɹɹɹɹɹɹɹ

ɹɹɹɹɹ

ΦʔετϥϦΞʹ͓͚ΔύϒϦοΫɾϛʔςΟ

ϯά৽ฉࣄهͷࣗવޠݴॲཧղੳʹΑΔੈ࿦ܗ

੒աఔڀݚͷߴ౓Խ

౻઒ʢจʣɼ௕ݪɼChuɼֿݪɼɹ

தౡɼRenoustʢIDSʣ

ҎԼʹ֤ϓϩδΣΫτͷຊ೥౓ͷ׆ಈঢ়گΛ͢ࡌهΔɽʢެ։Մೳͳ΋ͷͷΈࡌهʣ
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ϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯ

ҩྍσʔλαΠΤϯεΛ༻͍ͨ NASH ը૾ࣗಈ਍அ

ླ໦ɹوɹ ʢMMDSʣ

தଜɹ௚ढ़ ʢMMDSʣ

Պʣڀݚܥળӳ஌ɹʢҩֶࡾ

޺Ղాח ʢҩֶڀݚܥՊʣ

1 ܠͷഎڀݚ

ඇΞϧίʔϧੑ؊ԌʢNASHʣ͸؊͕Μͷେ͖ͳϦεΫͰ͋

ΔɽNASH ਍அͰ͸ɼ૊৫ը૾ʹΑͬͯ ballooning hepato-

cyteʢBHʣͱ͍͏ಛ௃తͳࡉ๔Λݕग़ɾධՁ͢Δ͜ͱ͕༗ޮͰ

͋Δ͕ɼ਍࡯ҩʹΑΔ൑ఆͷ͹Β͖͕ͭஶ͘͠ɼजᙾϚʔΧʔ

ͷ։ൃΛ࢝Ίͱ͢ΔࢧʹڀݚૅجোΛ͖͍ͨͯ͠ΔɽྟচͰ΋

௒Ի೾ɼCTɼMRIͳͲɼ༷ʑͳํ๏ͰσʔλΛऔಘ͍ͯ͠Δ

͕͍ͣΕ΋༳Β͕͗େ͖͘ɼಛ௃ྔ͕͔ͭΈʹ͍͘ɽ

ຫੑᢄԌʹؔͯ͠΋ಉ༷Ͱ͋Δɽྟচతʹ঱ঢ়͕͋Δຫੑᢄ

ԌҎ֎ʹɼજੑࡏͷຫੑᢄԌ͕ଟ͘ଘ͢ࡏΔͱ͑ߟΒΕΔ͕ɼ

ᢄଁͷੜݕ͸ۃΊͯݥةͰ͋Γɼ࣮ྟচͰ͸΄ͱΜͲߦΘΕͯ

͍ͳ͍ɽ

2 ͷ໨తڀݚ

ҩ༻ը૾͸ɼର৅ʹ༷ؔͯ͠ʑͳ৘ใΛ΋͍ͬͯΔɽ͜ΕΒ

ͷʮ໨ʹ͑ݟͳ͍৘ใʯΛҾ͖ग़ͨ͢Ίʹ͸਺ཧՊֶͷࢹ఺ʹ

఺͔Βࢹը૾ॲཧٕज़Λ։ൃ͠ɼҩֶͱ਺ཧͷ྆ํͷ͍ͨͮج

ը૾Λղੳ͢Δඞཁ͕͋ΔɽNASHපཧը૾਍அʹ਺ཧతͳࢹ

఺Λಋೖ͢Δ͜ͱ͸ɼେྔͷσʔλΛߴ଎ʹॲཧͰ͖ΔΑ͏ʹ

ͳΓɼҩྍ਍அͷੑ؍٬Λ্͢޲Δ͜ͱʹͭͳ͕Γɼࣾձతͳ

΋େ͖͍ɽݙߩ

ຊڀݚͷ໨త͸਺ཧతͳը૾ॲཧ๏ʹΑͬͯɼ؊͕Μͱᢄ͕

Μͷେ͖ͳϦεΫͰ͋Δ NASH ͱຫੑᢄԌͷ૊৫ը૾਍அΛ

ࣗಈԽ͢Δ͜ͱͰ͋Δɽ

3 ͷํ๏ڀݚ

͜Ε·ͰɼϥϕϦϯάͨ͠ NASH පཧը૾ʹྖҬ෼ׂʢη

άϝϯςʔγϣϯʣΛద༻͠ɼ৭৘ใɾପԁܗϑΟοςΟϯά

ʹΑΔ NASHࣗಈ൑ఆ๏ྖҬ෼ׂΛ։ൃ͍ͯ͠Δ [a]ɽNASH

ʹ͍ͭͯ͸ࠞ߹Ψ΢ε෼෍ʹΑΔྖҬ෼ׂͱ֎઀ପԁܕϑΟο

ςΟϯάʹΑͬͯѱੑ౓Λ਺஋Խ͠ɼ਍அͷੑ؍٬ΛߴΊɼඪ

४తͳιϑτΛ։ൃ͢ΔɽຫੑᢄԌͰ͸ɼ௒Ի೾Λ͸͡Ίͱ͢

Δ֤छࠪݕσʔλΛൺֱͯͦ͠ͷಛ௃ྔΛநग़͢Δɽ͜ΕΒͷ

Δ͢ܞͷେֶɾපӃ͕࿈ࠃɼશ͍ͯͮجʹڀݚૅج NAFLDί

ϗʔτΛ׆༻࣮ͨ͠༻ԽڀݚΛਐΊΔɽ؊ੜݕ૊৫Λ؍٬త͔

ઃؒɼ਍அऀؒͰͷࢪਫ਼౓ʹࣗಈ਍அͰ͖ΔΑ͏ʹͯ͠ɼߴͭ

͹Β͖ͭΛආ͚ɼద੾ͳ਍அΛՄೳʹͤ͞ΔɽҰํͰ CNNɼ

TF ͳͲͷਂ૚ֶशͷํ๏Λ༻͍͍ػցֶशͷࢣڭσʔλͱ͠

ͯͷධՁΛ͏ߦɽਖ਼֬ͳ਍அΛՄೳͱͤ͞Δຊٕज़Λྟচڀݚ

ͷద༻ͱͯ͠ɼඇΞϧίʔϧੑࢷ๱ੑ؊࣬ױʢNAFLDʣόΠ

ΦϚʔΧʔͷূݕΛํ͏ߦ๏Λཱ֬͢Δɽ

3ɽ1 લॲཧ

ҩ༻ը૾Ͱ͸ੜମ಺૊৫ͷߏ੒͕ۙ͘ɼ௿ίϯτϥετͰ͋

ΔͨΊɼલॲཧɼ౷ܭతॲཧΛ͑͏ͨͬߦͰࠞ߹Ψ΢ε෼෍Ϟ

σϧΛద༻͢Δɽ ίϯτϥετ͕ऑ͍ը૾ʹରͯ͠ɼίϯτ

ϥετΛڧௐ͢ΔͨΊʹ༗ޮͳલॲཧ๏Λ։ൃͨ͠ɽϊΠζআ

ۉ஋ΛͱΔฏۉͰ͸ɼ஫໨ըૉͱͦͷपลͷըૉͱͷؒͰฏڈ

ϑΟϧλʖͷ୅ΘΓʹΨ΢γΞϯϑΟϧλʔ͕༗ޮͰ͋Δɽ·

ͨɼίϯτϥετڧௐॲཧͰ͸ً౓෼෍ͷϐʔΫΛอ࣋͢Δਖ਼

Խ๏͕༗ޮͰ͋Δɽن

3ɽ2 ྖҬ෼ׂ๏

ྖҬ෼ׂͰ͸ 1ຕͷը૾Λಉ͡ಛ௃Λ΋ͭྖҬ͝ͱʹ෼ׂ͢

ΔɽΤοδநग़๏ɼᮢ஋ॲཧ๏ɼK-means๏ΑΓ΋ɼً౓ͱ৭

৘ใΛར༻ͨࠞ͠߹Ψ΢ε෼෍๏͕༗ޮͰ͋ΔɽΧϥʔը૾ʹ

ྖҬ෼ׂΛޙͨͬߦͰɼ֤ྖҬͷಛ௃ྔΛநग़͢ΔɽྖҬ෼ׂ

ͨ͠ը૾͔Β͸͞·͟·ͳಛ௃ྔΛநग़͢Δख๏͕ެ։͞Εͯ

͓ΓɼҩֶࣨڀݚͷσʔλΛ༻͍ͯ͜ΕΒͷπʔϧΛ͠ূݕɼ

σʔλۦಈܕϞσϦϯάΛ࣮͢ࢪΔ͜ͱʹΑͬͯɼපཧͷ਍அ

΍༧ଌ͕Մೳͳঢ়گΛ੔͑Δɽ

3ɽ3 ً౓ͱ৭৘ใ

૊৫ը૾Λ༻͍ͯɼً౓ɼ੺৭ɼ྘৭ɼ੨৭ͦΕͧΕʹ͍ͭ

ͯ 2 ஋ԽʹΑΔྖҬ෼ׂΛ͏ߦɽ࣍ʹ֤ྖҬͷฏۉ஋ΛͱΓɼ

৭μΠΞάϥϜΛ࡞੒ͯ͠ɼ؞΍ NASH ͷਐߦঢ়گͱͷରԠ

Λௐ΂ɼපྺͱͷؔ࿈ੑΛॏճؼ෼ੳʹΑͬͯ෼ੳɾ༧ଌ͢Δɽ

3ɽ4 ঢ়൑ఆܗ

ྖҬ෼ׂʹΑͬͯઢҡ෦෼ͱࡉ๔࣭෦෼ΛऔΓग़্ͨ͠Ͱɼ

NASHʹಛҟతͳ BHࡉ๔Λ֎઀ପԁܕϑΟοςΟϯάʹΑͬ

ग़͢Δɽݕͯ

4 ੒Ռڀݚ

4ɽ1 σʔλ෼ੳ

େ௎ͷ಺ڸࢹը૾Λ෼ੳ͠ɼΧϥʔμΠΞάϥϜ͕؞ͷਐߦ

ঢ়گΛΑ͘൓ө͍ͯ͠Δ͜ͱɼಛʹ֤ྖҬʢපม෦ʣͷ੺৭ը

૾ાஔ੨৭ըૉ஋ͷൺʢ̧̗ൺʣ΍ɼΧϥʔμΠΞάϥϜͷ໘

ੵ͕ਐߦ౓ͷಛ௃ྔͱͯ͠ଊ͑ΒΕΔ͜ͱ͕໌Β͔ʹͨ͠ ʢ஌

త࢈ࡒ [1]ʣɽNASH ൑ఆʹ͍ͭͯ͸ܗঢ়൑ఆͱً౓ɾ৭৘ใ

൑ఆͷ 2ͭͷख๏ͰࣗಈԽͨ͠ʢ஌త࢈ࡒ [2]ʣɽܗঢ়൑ఆͰ͸

BH ʹؚ·ΕΔᰒཻঢ়ूڽ෺ͷݕग़ʹ஫໨͠ɼ૊৫ͷઢҡԽΛ

ͷͱ͓Γ࣍ग़๏Λ։ൃͨ͠ɽ͜ͷํ๏ͷखॱ͸ݕೖΕͨʹྀߟ

Ͱ͋Δɽ

1. ྖҬ෼ׂʹΑͬͯણҡ૊৫Λநग़͠ɼ࣍ʹྠֲ෦Ґʹ֎

઀ପԁϑΟοςΟϯάॲཧΛͯ͠ࢪɼॖڽ෺Λநग़͢

ΔɽઢҡԽ͕ਐΜͰ͍ͳ͍৔߹ʹ͸ɼࡉ๔࣭ྖҬΛ༻͍

ͯϑΟοςΟϯάΛ͏ߦɽ

2. ً౓ɾ৭৘ใ൑ఆͰ͸ྖҬ෼ׂʹΑͬͯࡉ๔࣭ྖҬͷը

ૉ৘ใΛநग़͢Δɽਖ਼ৗͳࡉ๔࣭͸ً౓ώετάϥϜʹ

ΑΓɼણҡԽ͕ਐΜͩ૊৫͸྘৭ώετάϥϜʹΑͬͯ
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நग़͢Δɽ

ঢ়൑ఆͱً౓ɾ৭৘ใ൑ఆ͸͍ͣΕ΋༗ޮͳσʔλղੳ๏Ͱܗ

͋ΔɽಛʹɼྖҬ෼ׂͱ֎઀ପԁϑΟοςΟϯάͷؒʹɼࡉ๔

ྖҬ৭৘ใ෼ੳσʔλΛநग़͢Δͱ͍͏ɼຊٕज़ͷ࣮༻Խͷཁ

ͱͳΔखॱΛ։ൃͨ͠ɽ͜ͷํ๏͸ࡉ๔֩ʹண໨͠ɼ֩पғͷ

๔ͷछྨΛಉఆ͢ࡉͱͰ͜͏ߦ๔ͷ৭ͷώετάϥϜղੳΛࡉ

Δ΋ͷͰɼૢ࡞खॱ͸ҎԼͷͱ͓ΓͰ͋Δɽ

1. ग़͢Δɽݕ๔֩ͷத৺ҐஔΛࡉ

2. த৺Ґஔ͔ΒॴఆαΠζͷۣྖܗҬΛநग़͠ɼͦͷྖҬ

಺ͷ RGBώετάϥϜΛը૾Խ͢Δɽ

4ɽ2 ࣗಈԽιϑτͷ։ൃ

ʢגʣϓϩΞγετͷྗڠͷԼʹ 2 ݅ͷಛڐΛ༻͍ͨࣗಈ਍

அιϑτ BH Detector ͷ։ൃΛ͍ͯͬߦΔɽԿճ͔࡞ࢼ඼Λ

վྑΛਐΊͨɽಛʹɼͯͬߦ੒͠ɼࣗಈσʔλ෼ੳྫͷධՁΛ࡞

ྖҬ෼ׂʹ͓͚ΔΫϥελʔ਺ɼ֎઀ପԁܕϑΟοςΟϯάͱ

৭৘ใͷ׆༻౳ɼύϥϝʔλઃఆͰͷϚχϡΞϧૢ࡞ͷܰݮʹ

౒ΊɼBH൑ఆͷಛҟੑ্޲ͷͨΊͷੑೳΛվળͨ͠ɽ

4ɽ3 ຫੑᢄԌόΠΦϚʔΧʔͷ౷ܭղੳ

ຫੑᢄԌόΠΦϚʔΧʔσʔλΛΫϥελϦϯάͨ͠ɽපঢ়

ͷਐల౓ʹ͍ͭͯͷྟচݧ࣏ͱͷྑ޷ͳରԠ͕͋Γɼ͞Βʹ

σʔλ෼ੳΛਐΊΔ͜ͱͱͨ͠ɽ

ਤ 1: NASHࣗಈ਍அ

ਤ 2: BHݕग़ػցֶश

Ҿ༻จݙ

[a] ൘໺ࢠܠɼҩ༻ը૾σʔλͷࠞ߹Ψ΢ε෼෍ϞσϧʹΑΔ

෼ੳɼʠ͸͡Ίͯͷ਺ཧϞσϧͱγϛϡϨʔγϣϯʡɼ࣮ݧҩ

,ɼ༽౔ࣾץ૿ֶ Vol. 35ɼNo. 5ɼpp. 92-99, 2017

ʤ஌త࢈ࡒʥ

1. ҩ༻ը૾ʹ͓͚Δಛ௃ྔिग़ํ๏ٴͼපมධՁ૷ஔɼ൘

໺ࢠܠଞɼಛئ 2017-039716

2. පཧ਍அ૷ஔٴͼը૾ॲཧํ๏ɼࡾળӳ஌ଞɼಛئ 2017-

167549
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ϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯ

σΟʔϓϥʔχϯάΛ༻͍ͨ୿ന࣭ߏ଄ղੳٕज़ʹؔ͢Δڀݚ

Ákos Godó, ੨໦ ॴʣڀݚՊֶۀ࢈ଠʢ޻

த઒ ರ࢙ʢ୿ന࣭ڀݚॴʣ

1 ܠͷഎڀݚ

Protein functionality is determined by their structure: if

the structure is solved, the information can be used in fields

such as drug design or genetics. There are multiple levels

of protein structure: the primary structure is the order of

the constituting amino acid residues.

X-Ray Crystallography is a structure determination

method, where protein crystals are illuminated by high-

power X-Ray beams and crystallographers can use the

resulting diffraction pattern to create a a structural model.

Although this process is assisted by software toolkits such

as PHENIX[a] or CCP4[b], it still requires a lot of input

from skilled professionals and is time intensive.

X-Ray Crystallography uses electromagnetic radiation

and is essentially microscopy with the ability to resolve

individual atoms’ electron clouds. The result is an electron

density map: a 3D probability density function of a pro-

tein’s electrons being found in space. As such, this project

can be considered a strictly biomedical and biochemical

image processing, computer vision and machine learning

task dealing with volumetric three-dimensional data.

ਤ 1: An example protein electron density. Note the ’in-

sides’ visible as the data is volumetric.

2 ͷ໨తڀݚ

Our objective is to create a machine learning assisted

approach that segments electron densities according to the

primary structure of proteins. There are 20 common amino

acid residues that comprise human proteins, the goal is

determine which residue each part of the of the electron

density map belongs to. To our knowledge, no approach

exists so far that has dealt with the estimation of primary

protein structure using deep neural networks.

To be able to use a machine learning model a dataset

for training, validation and testing is necessary. As no

dataset existed for the segmentation of protein electron

density maps by primary structure, a major objective was

to establish one. Physical and chemical properties must

be considered during the construction of the dataset, both

during the initial data collection and in later phases e.g.

when augmenting the dataset.

The core goal of the project is to train and evaluate a

deep neural network architecture to segment protein elec-

tron density maps from X-Ray Diffraction experiments and

assist the workflow of crystallography experts. An archi-

tecture must be chosen that can handle the data efficiently

and acts as proof-of-concept.

3 ͷํ๏ڀݚ

The RCSB-PDB[c] database was mined for 7358 high

quality pre-solved structural models. We synthesized densi-

ties from the structural models at 2, 3 and 4 Angstrom res-

olutions to simulate the resolutions of real-life data. Fixed-

size windows are cropped from the maps and ground truth

is generated for each window. Similar residues have been

grouped into clusters to reduce confusion resulting in 16

plus a background class.

To reduce bias towards frequently observed classes we

augment the dataset through rotations only as inversions

would break the chirality of the residues. Augmentation is

primarily used to reduce imbalance (not to increase sam-

ple count as we deemed that adequate) through minimiz-

ing dataset distributions’ chi-square distance from uniform

class distributions.

We re-implemented the FC-DenseNet[d] architecture

to support 3D volumetric data with tweaks suited to

our dataset. The training objective is to minimize the

Lovasz-Softmax Loss[e] as a surrogate for the per-class

3D Intersection over Union score. To guide the network’s

attention away from the window borders where confusing

fragmented residue electron densities are present, the loss

function is weighed spatially to decrease error generated

near borders.

The average per-class true positive and true negative

rates, IoU and F1 scores are used to measure per-voxel

performance. We measure rank 1, rank 3 amino acid hi-

trates and center-of-gravity root mean square deviations

(in Ångströms) to compare against structural models.
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ද 1: Results on the test set proteins after 10 epochs trained

2Å 3Å 4Å

IoU 0.7936 0.7019 0.3549

True Pos. 0.8812 0.7881 0.5265

True Neg. 0.9994 0.9992 0.9971

F1-Score 0.9160 0.8306 0.5754

Hit (Top1) 0.9160 0.8310 0.5549

Hit (Top3) 0.9341 0.8710 0.6750

RMSD (Å) 0.3717 0.3471 0.4468

ද 2: Results on the validation set proteins after 10 epochs

trained

2Å 3Å 4Å

IoU 0.7882 0.6996 0.3481

True Pos. 0.8754 0.7825 0.5113

True Neg. 0.9992 0.9990 0.9969

F1-Score 0.9149 0.8308 0.5645

Hit (Top1) 0.9102 0.8243 0.5256

Hit (Top3) 0.9282 0.8606 0.6538

RMSD (Å) 0.3655 0.3555 0.4594

4 ੒Ռڀݚ

We achieve high hit rates at high and medium resolutions

while there is a significant drop in performance at lower

resolutions. It is to be noted that at resolutions below 3Å

sidechains become hard to discern and it is challenging even

for an expert to classify residues. True negative rates over

0.99 show that the network easily separates background

from actual densities at all resolutions. The rank-3 amino

acid hit rates show promise that by exploiting the a priori

knowledge of the amino acid sequence of a protein the per-

formance can be further enhanced using post-processing in

a future work. The biggest gain from this can be achieved

at lower resolutions as the network performs very close in

rank 1 and rank 3 hit rates at 2 and 3 Ångströms.

Ҿ༻จݙ

[a] D. Liebschner, P. V. Afonine, “Macromolecular

structure determination using X-rays, neutrons and

electrons: recent developments in Phenix”, Acta Cryst.

D, 2019.
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current developments”, Acta Cryst. D, 2011
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ϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯ

ิ௲૷ஔͷํ͑ݟʹޫ͕ͲͷΑ͏ʹӨڹΛ༩͍͑ͯΔͷ͔Λίϯϐϡʔλγϛϡ

ϨʔγϣϯΛؚΊͯఆྔతʹղੳ

एྛҰಓɼఱӋ߁հɼ໦ྛത೭ɼ໼୩തจ (Պڀݚֶࣃ)

தଜོࢤ (େखલ୹ظେֶ)ɼञҪӳथ (େཱࢢࡕେֶ)

দԼ߁೭ (৘ใՊֶڀݚՊ)ɼ௕ݪ Ұ (IDS)

1 ܠͷഎڀݚ

͏ৰͳͲͰࣃͷ૊৫ͷେ෦෼͕ࣦΘΕͨ৔߹ɼࢧ୆ங଄ମͱ

୆ࢧͷ͕ҰൠతͰ͋Δ͕ɼ͏ߦΛྍ࣏ɼ͠࡞௲૷ஔΛ੡ิףࣃ

ங଄ମɼิףࣃ௲૷ஔͱ΋ʹ༷ʑͳࣃՊࡐྉ͕͋Γɼ࢖༻͢Δ

ྉʹΑͬͯ৹ඒੑ͸େ͖͘ҟͳΔʢਤࡐ 1ʣ.

ਤ 1: ΦʔϧηϥϛοΫΫϥ΢ϯͰͷम෮ɽӈଆத੾ࣃ͸Ϩδ

ϯͰɼࠨଆத੾ࣃͰ͸ۚଐੑͷࢧ୆ங଄ࡐྉ͕૷ண͞Ε͍ͯΔɽ

ΦʔϧηϥϛοΫΫϥ΢ϯ͸δϧίχΞͱΨϥεηϥϛοΫΛ

༻͍ͯɼಉ͡ްΈͰम෮͍ͯ͠Δ͕ɼࠨଆத੾ࣃͷํ͕ۚଐࢧ

୆ࣃͷӨڹΛड͚ɼશମతʹ҉͑͘ݟΔɽ

ۙ೥ɼࣃՊऀױ͍͓ͯʹྍ࣏ͷߢޱ಺ͷ৹ඒੑʹର͢Δཁٻ

.Δ͍ͯͬ·ߴ͕ ఱવࣃʹ͍ۙޫֶಛੑΛ༗͢Δิףࣃ௲૷ஔ

Λ੡͢࡞ΔͨΊʹ͸ɼೖࣹͨ͠ޫ͕͓ࣃΑͼิףࣃ௲૷ஔͷத

ͰͲͷΑ͏ʹৼΔ෣͏ͷ͔Λ෼ੳ͢Δ͜ͱ͕ॏཁͰ͋Δɽ͔͠

͠ɼิ௲૷ஔͷ੡ࠓͯ͠ࡍʹ࡞ͳ͓ࣃՊҩࢣ΍ࣃՊٕ࢜޻ͷܦ

ͷ৭ௐʹؔͯ͠਺ࣃΑΔͱ͜Ζ͕େ͖͍ɽ·ͨɼ͜Ε·Ͱʹݧ

ଟ͘ͷ͕ڀݚͳ͞Ε͖͕ͯͨɼఱવࣃ΍ิףࣃ௲ࡐྉͷ৭ௐͷ

ͳͲఆੑతͳධՁ࡯؍ [a,b] ͕ଟ͘ɼͲͷΑ͏ͳػংͰఱવࣃ

΍ิףࣃ௲ࡐྉ͕ಁաੑ΍৭ௐΛൃ͍ͯ͠ݱΔͷ͔Λఆྔతʹ

ղੳͨ͠ڀݚ͸ͳ͞Ε͍ͯͳ͍ɽͦͷͨΊίϯϐϡʔλγϛϡ

ϨʔγϣϯΛ༻͍ɼޫͷৼΔ෣͍Λఆྔతʹղੳ͢Δ͜ͱΨՄ

ೳͱͳΕ͹ɼΑΓ৹ඒੑͷิףࣃ͍ߴ௲ྍ࣏Λͨ͏ߦΊͷଟ͘

ͷ஌ݟΛಘΔ͜ͱ͕Ͱ͖Δ.

2 ͷ໨తڀݚ

͜Ε·Ͱզʑ͸ɼਓ޻ଠཅূ໌౮Λ࣮ࡍͷࢧ୆ங଄ମͱףࣃ

ิ௲૷ஔʹরࣹͨ͠ࡍͷิ௲૷ஔͷً౓ͱɼ͜Ε·ͰͷڀݚͰ

ಘΒΕͨޫֶಛੑͱর໌ઃܭղੳιϑτ΢ΣΞͰγϛϡϨʔ

γϣϯ݁ՌΛൺֱ͠ɼͦͷ݁ՌɼຊγϛϡϨʔγϣϯํ๏ͷଥ

౰ੑΛূ໌͢Δ͜ͱ͕Ͱ͖ͨɽ

͍ͭʹ௲૷ஔ಺෦ͷর౓෼෍ิףࣃճɼຊख๏Λ༻͍ͯɼࠓ

ͯղੳΛͨͬߦɽ

3 ͷํ๏ڀݚ

ޫֶγϛϡϨʔγϣϯʹඞཁͳޫֶಛੑσʔλΛಘ ΔͨΊɼ

ೋέΠࢎϦν΢ϜΨϥεηϥϛοΫε (Rosetta SMɼHASSɼҎ

Լ Rosetta)ɼϋΠϒϦουϨδϯ (SHOFU BLOCK HCɼদ

෩ɼҎԼ HC)ɼίΞ༻Ϩδϯ (DCίΞΦʔτϛοΫε ONEɼ

ΫϥϨϊϦλέσϯλϧɼ ҎԼ DC)ɼνλϯ (KM-νλϯ

CADɼژηϥϝσΟΧϧɼҎԼ Ti)ͷશಁա཰ɼશ൓ࣹ཰ɼಁ

ա෼෍ɼ൓ࣹ෼෍Λଌఆͨ͠ɽ͍࣍ͰΫϥ΢ϯͱࢧ୆ࣃͷ CAD

ϞσϧΛ࡞੒͠ɼޫֶղੳιϑτ΢Σ Ξ (LightTools 8.5.0,

Synopsys, California, USA্ʹઃఆͨ͠Ϋϥ΢ϯ͓Αͼࢧ୆

ͷࣃ CADϞσϧʹ, ݧ࣮ 1ͰಘΒΕͨ Rosetta, HC, DC, ͓

Αͼ TiͷޫֶಛੑσʔλΛೖྗͨ͠.

ਤ 2: র໌ઃܭղੳιϑτ΢ΣΞʢLightTools 8.5.0ɼCYBER-

NETʣ

Ϋϥ΢ϯ͓Αͼࢧ୆ࣃͷ CADϞσϧ಺෦Λ৶ଆ͔Β֖ޱଆ

΁ԣ੾Δর౓डޫ໘Λฏߦʹ 1 mm ִؒͰ 4 ໘ઃఆͨ͠ (ਤ

8). ਖ਼໘ʹ഑ஔͨ͠ਓ޻ଠཅর໌౮͔ΒΫϥ΢ϯ͓Αͼࢧ୆ࣃ

ͷ CADϞσϧ΁ޫ͚ͯ޲ઢΛ 1,000 ສຊরࣹͨ͠ࡍͷ, ֤ड

ޫ໘Ͱͷর౓෼෍ΛγϛϡϨʔγϣϯʹΑΓࢉग़ͨ͠ʢਤ 3ʣ.

ਤ 3: র౓෼෍ͷγϛϡϨʔγϣϯϞσϧ৶ଆ͔Β֖ޱଆ΁ 1

mmִؒͰর౓डޫ໘Λ 4໘ɹ (1, 2, 3, 4)ઃఆ
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4 ੒Ռڀݚ

Rosetta-DC, Rosetta-Ti, HC-DC, HC-Ti ͷ͢΂ͯͰ৶ଆ

ᶃ͔Β֖ޱଆᶆ΁ਐΉʹै͍, डޫ໘ͷฏۉর౓͕ݮগͨ͠.

HC ੡ Ϋϥ΢ϯͰ͸, ৶ଆᶃ͔Β֖ޱଆᶆ΁ਐΉʹै͍࠷େর

౓΋ݮগͨ͠. Ұํ, Rosetta ੡Ϋϥ΢ϯͰ͸, େর౓͸ᶄ͔࠷

ΒᶅͰ૿Ճ͍ͯ͠ΔྖҬ͕ೝΊΒΕ ͨ. DC ੡ࢧ୆ࣃͰ͸಺෦

ʹ΋ޫ͕౸ୡ͠, ৶ଆᶃ͔Β֖ޱଆᶆ΁ਐ͢ߦΔʹै͍র౓͕

,গ͕ͨ͠ݮ Ti ੡ࢧ୆ࣃͰ͸಺෦΁͸ޫ͕౸ୡ͍ͯ͠ͳ͔ͬͨ.

ᶃ ᶄ ᶅ ᶆ

͜Ε·Ͱ, ӿฒΒʹΑΓ࣮ݧ༻૯ٛࣃͷਓࣃ޻ʹޫిૉࢠΛ

ઃஔͯ͠ਓࣃ޻ද໘ͷর౓Λଌఆͨ݁͠ڀݚՌ͕ใ͞ࠂΕ͍ͯ

Δ͕ [c], ิ௲૷ஔ಺෦ͷর౓Λ, Ұൠʹ༻͍ΒΕ͍ͯΔর౓ܭ

Λ༻͍ͯଌఆ͢Δ͜ͱ͸ෆՄೳͰ͋Δ. ͔͠͠, ίϯϐϡʔλ

γϛϡϨʔγϣϯΛ༻͍Δ͜ͱͰ, Ϋϥ΢ϯ΍ࢧ୆ࣃ಺෦ͷ೚

ҙͷ෦Ґʹडޫ໘Λઃఆ͠, ղੳ͢Δ͜ͱ͕Մೳͱͬͨ.

5 ͷల๬ޙࠓ

,ޙࠓ ඍߏࡉ଄Λ෇༩ͨ͠ CAD ϞσϧΛ࡞੒͠, γϛϡϨʔ

γϣϯΛ͜͏ߦͱ͕ՄೳͱͳΕ͹, ৹ඒףࣃम෮ྍ࣏ʹ͓͚Δ

༷ʑͳޫֶతࣄ৅ͷղੳ΍ࡐྉ։ൃʹରͯ͠, ΑΓৄࡉͳ஌ݟ

ΛಘΔ͜ͱ͕Ͱ͖ΔΑ͏ʹͳΔ΋ͷͱ͑ߟΔ. Ճ͑ͯɼఱવࣃ

ͷߏ଄Λ෇༩ͨ͠γϛϡϨʔγϣϯϞσϧΛ࡞੒͢Δ͜ͱ͕Մ

ೳͱͳΕ͹ɼྟচʹ͓͍ͯ΋ɼཧֶ޻తɼࡐྉֶతɼࣃՊ৹ඒ

ֶతʹ༗༻ͳ஌͕ݟಘΔ͜ͱ͕ՄೳͱͳΔͱ͑ߟΔ.

Ҿ༻จݙ

[a] Sedanur Turgut, Bora Bagis: Colour stability of lam-

inate veneers: An invitro studyɽJournal of Dentistry

2011; 39(3), 57-64, 2011.

[b] Eva Niu, Marcus Agustin, RɽDuane Douglas: Color

match of machinable lithium disilicate ceramics: Ef-

fects of cement color and thickenssɽJ Prosthet Dentɽ;

111(1): 42-50, 2014.

[c] ӿฒलӫ. .ڀݚ໘র౓ͷӴੜֶతࣃ ,ࢽӴձߢޱ vol. 25,

No. 4, 227 r 245, 1975.
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୩തจ,ʡ৹ඒࣃՊम෮ʹ͓͚ΔޫֶతγϛϡϨʔγϣϯղ

ੳʡ, ୈ 128 ճ೔ຊิ௲ࣃՊֶձֶज़େձ, ྩ࿨ݩ೥ 5 ݄

10-12೔ɼࡳຈ
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[1] H29-31, Պֶڀݚඅॿ੒ۚ ൫ج CɼʮϚϧνεέʔϧϞσ

ϧΛ༻͍ͨࣃͷޫֶతγϛϡ Ϩʔγϣϯʹؔ͢Δڀݚʯɼ

17K11781(՝୊ ൪߸)ɼ(୅ද)໦ྛത೭ɼ(෼୲)एྛҰಓɼ

தଜ ɼ໼୩തจɼञҪӳथࢤོ
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ϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯ

ʣCT؞෦ʢഏڳ ը૾σʔλͷػցֶशʹΑΔը૾਍அͷߴ౓Խ

ྊ઒ խ߂ʢҩֶڀݚܥՊʣ

෋ࢁ Պʣڀݚܥʢҩֶ޾ݑ

৽Ԭ ඙ʢIDSʣ޺

௕ݪ ҰʢIDSʣ

1 ܠͷഎڀݚ

ഏ͕ΜͷఆੑɾఆྔࡱӨʹ͸ CT͕͘޿༻͍ΒΕ͍ͯΔɽۙ

೥ͷ CTٕज़ͷਐาʹΑΓɼ୹͍ؒظͰߴը࣭ͷ Thin-sliceը

૾σʔλΛఏ͢ڙΔ͜ͱ͕Մೳʹͳͬͨɽҩྍ෼໺Ͱ͸ɼCT

ը૾ͳͲͷྟচσʔλ͕ৗʹ஝ੵ͞Ε͓ͯΓɼ๲େͳྟচσʔ

λͷத͔ΒՁ஋͋Δ৘ใΛਝ଎͔ͭޮ཰తʹநग़͢Δ͜ͱ͕ॏ

ཁͱͳ͍ͬͯΔɽCADʢComputer-aided diagnosisʣγες

Ϝ͸ɼਖ਼͍͠෼ྨ൑ఆͱମੵଌఆΛఏ͢ڙΔ͜ͱͰɼྟচ਍அ

ϓϩηεΛվળ͢ΔՄೳੑΛൿΊ͓ͯΓɼഏ͕Μͷਖ਼֬Ͱݱ࠶

ੑͷ͋ΔఆྔԽΛఏ͢ڙΔͨΊͷ༗๬ͳखஈͱͳ͍ͬͯΔ [a]ɽ

ྑੑजᙾͱѱੑजᙾͷ൒ࣗಈ/ࣗಈؑผ͸ɼ̘̖̙ͷओཁͳ՝

୊ͷҰͭͰ͋Δɽ͔͠͠ɼෳ਺ͷը૾ॲཧʹґଘ͍ͯ͠ΔͨΊɼ

ը૾ಛ௃ͷ౷߹΍બ୒ͷ໘Ͱैདྷͷ CADγεςϜʹͱͬͯଟ

͘ͷ໰୊Λࠀ෰͠ͳ͚Ε͹ͳΒͳ͍ɽਂ૚ֶशʹ୅ද͞ΕΔۙ

೥ͷਓ޻஌ೳٕज़͸ڳ෦ը૾෼໺ʹԠ༻͞Ε͓ͯΓɼഏ݁અͷ

ͷ਍அʢྨױग़ɼྑੑපมͱѱੑපมͷؑผɼͼ·Μੑഏ࣬ݕ

γεςϜʣɼ3ࡧݕ঱ྫͷࣅ ցֶػʢྫɿ্޲ղੳͱը࣭ͷݩ࣍

शΛ༻͍ͨϊΠζ௿ݮΞϧΰϦζϜ PixelshineɼAlgoMedicaɼ

SunnyvaleɼCAʣͳͲͷ෼໺Ͱൃల͖ͯͨ͠ɽഏથ؞͸ɼഏ؞

ͷ࠷΋Ұൠతͳපཧ૊৫ֶతαϒλΠϓͰ͋ΓɼCT Λ༻͍ͨ

පཧֶతਁ५ੑͷૣظ਍அ͸ɼથ؞ͷܦྍ࣏աΛมԽͤ͞ɼͦ ͷ

Λվળ͢ΔՄೳੑ͕͋Δɽ͔͠͠ɼපཧֶత৵ऻੑΛޙͷ༧ޙ

์ࣹઢֶతʹ༧ଌ͢Δ͜ͱ͸ඇৗʹࠔ೉Ͱ͋Δɽ͞Βʹɼզʑ

ͷ஌ΔݶΓͰ͸ɼපཧֶత৵ऻੑΛ༧ଌͰ͖Δ CADγεςϜ

͸·ͩࣔ͞Ε͍ͯͳ͍ɽਓ޻஌ೳΛ༻͍ͨը૾਍அ͸ɼҩࢣͷ

ෛ୲ͷܰݮɼݟམͱ͠ϦεΫͷܰݮɼͦͯ͠ɼকདྷతʹ͸์ࣹ

ઢՊҩΛ௒͑Δ਍அೳΛఏڙͰ͖ΔՄೳੑΛൿΊ͓ͯΓɼը૾

਍அ෼໺Ͱ΋ϗοττϐοΫεͷҰͭͱ͍͑Δɽ·ͨɼਂ૚ֶ

शΞϧΰϦζϜͷ༧ଌਫ਼౓͕ҩࢣͱಉ౳͔͋Δ͍͸্ճΕ͹ࣾ

ձ࣮૷ͷՄೳੑ΋͋Γɼࣾձతʹͯݟ΋ҙຯͷ͋ΔڀݚͱͳΔɽ

2 ͷ໨తڀݚ

ഏजᙾ΍ॎִजᙾͱ͍ͬͨڳ෦जᙾͷ CT ը૾σʔλ͔Β

පཧֶతਁ५੒෼ʹΑΔѱੑ౓༧ଌΛ͏ߦҝͷਓ޻஌ೳγες

ϜΛߏங͢Δ͜ͱͰ͋Δɽ͢ͳΘͪɼ֎Պతʹ૊৫Λ੾আ͢Δ

Ҏલʹ༧ଌΛ͏ߦɽ·ͨɼͦͷը૾ֶత਍அೳΛ์ࣹઢՊҩͷ

਍அೳͱൺֱɾݕ౼͢Δ͜ͱͰɼ์ࣹઢՊҩͷҝͷը૾਍அิ

ॿγεςϜͷߏஙʹ໾ཱͯɼͦΕΒͷٕज़ൃలΛ໨͜͢ࢦͱͰ

͋Δɽ

3 ͷํ๏ڀݚ

෦ڳ CTը૾σʔλ͔Βɼපཧ਍அ (্ൽ಺થ؞ʢAISʣɼඍ

খਁ५ੑથ؞ʢMIAʣɼਁ५ੑથ؞ʢIVAʣ)ΛͦΕͧΕ༧ଌ͢

Δਂ૚ֶशΞϧΰϦζϜͷߏஙΛߦͳ͍ɼͦͷ༧ଌ݁Ռͱ์ࣹ

ઢՊҩ 3ਓ (R1ɼR2ɼR3ݧܦ೥਺ 8ɼ9ɼ26೥)ͷ༧ଌ݁ՌΛ

ൺֱͨ͠ɽ·ͨɼAIS·ͨ͸MIA/IVAΛ༧ଌ͢Δ 2Ϋϥε෼

ྨ໰୊ʹ͍ͭͯ΋ݕ౼Λͨͬߦɽਂ૚ֶशϞσϧͷਖ਼౴཰͸ɼ

σʔλ਺Λ 85:10ʹ෼͚ͨ 9ճͷަࠩূݕʹΑΓಋग़ͨ͠ɽ

3ɽ1 ༻͍ͨਂ૚ֶशΞϧΰϦζϜ

3D-CNNΛϕʔεͱͨ͠ϞσϧΛ༻͍ͨɽ2૚ͷ 3D৞Έࠐ

Έ૚ͱɼ3D pooling૚͕ަޓʹ഑ஔ͞Εɼશ݁߹૚͕઀ଓ͞Ε

Δߏ଄Ͱ͋ͬͨ (ਤ 1)ɽೖྗը૾αΠζ͸ 30 x 30 x 30 voxels

Ͱ͋Γɼ؞ͷ෦෼ͷΈΛ੾Γग़ͨ͠ (࣮ۭؒͰͷαΠζ͸Ұล

ͷ௕͕͞ 11.7 mmͷཱํମ)ɽ

 

 
 

 

FLJXUe 2 CDVHV LQ ZKLFK RQO\ WKH DL V\VWHP FRXOG DFKLHYH DFFXUDWH GLDJQRVLV 

(A) 2QO\ WKH DL V\VWHP FRXOG GLDJQRVH WKLV SDUW-VROLG GGN DV AI6. AOO UDGLRORJLVWV 

PLVGLDJQRVHG WKH OHVLRQ DV MIA. 

(B) 2QO\ WKH DL V\VWHP FRXOG GLDJQRVH WKLV SDUW-VROLG GGN DV MIA. AOO UDGLRORJLVWV 

PLVGLDJQRVHG WKH OHVLRQ DV I9A. 

(C) 2QO\ WKH DL V\VWHP FRXOG GLDJQRVH WKLV GGN DV I9A. AOO UDGLRORJLVWV PLVGLDJQRVHG 

WKH OHVLRQ DV AI6 RU MIA. 

DL = GHHS OHDUQLQJ, GGN = JURXQG-JODVV QRGXOH, AI6 = DGHQRFDUFLQRPD LQ VLWX, MIA = 

PLQLPDOO\ LQYDVLYH DGHQRFDUFLQRPD, I9A = LQYDVLYH DGHQRFDUFLQRPD 

 

ਤ 1: ༻͍ͨ 3D-CNNͷߏ଄

3ɽ2 σʔληοτ

2009 ೥͔Β 2011 ೥ͷؒʹ౰ӃͰखज़Λड͚ͨ݁અ 90 ྫ

ʢஉੑ 50 ໊ɼঁੑ 40 ໊ɼฏۉ೥ྸ 66 ɼൣғࡀ 40 ʙ 88 ʣࡀ

Λ࿈ଓͯ͠ର৅ͱͨ͠ʢਤ 1ʣɽ͢΂ͯͷऀױ͸ज़લʹڳ෦ബ

੾։ CTʢ0.625mm ްʣΛड͚͍ͯͨɽഏ΍ଞͷଁثͷྍ࣏

Λड͚ͨ͜ͱͷ͋Δऀױ͸ର৅֎ͱͨ͠ɽથ؞Ҏ֎ͷ૊৫ܕΛ

༗͢Δऀױ΋আ֎ͨ͠ɽපཧֶత਍அ͸ɼ2015 ೥ੈքอ݈ػ

ؔʢWHOʣͷഏजᙾͷ෼ྨʹ͖ͮجɼ2ਓͷಠཱͨ͠පཧҩʹ

ΑͬͯɼAISɼMIAɼ·ͨ͸ IVAͱ਍அ͞ΕͨɽAISɼMIAɼ

͓Αͼ IVAͷ૊৫ֶత਍அ͸ɼ૒ํͷ߹ҙʹΑΓ֬ೝ͞Εͨɽ

AIS25ྫɼMIA20ྫʢපཧֶతਁ५੒෼ʽ 5mmʣɼIVA50ྫ

ʢපཧֶతਁ५੒෼ʼ 5mmʣͷσʔλ͕ಘΒΕͨɽ

4 ੒Ռڀݚ

AISɼMIAɼIVA ͷ෼ྨʹ͓͍ͯ͸ɼ͢΂ͯͷऀ࡯؍ʹ͓

͍ͯපཧ਍அਫ਼౓཰ʹ༗ҙࠩ͸ೝΊΒΕͳ͔ͬͨʢDLɼR1ɼ

R2ɼR3ʀP>.105ʣɽ݁ՌΛද 1ʹ·ͱΊͨɽAISʢn=4ʣɼMIA

ʢn=6ʣɼIVAʢn=1ʣΛਖ਼֬ʹؑผͰ͖ͨͷ͸ DL ͷΈͷ 11

ྫͰ͋ͬͨɽಉ༷ʹɼAISʢපཧֶతਁ५ͳ͠ʣͱ MIA/IVA

ʢපཧֶతਁ५͋ΓʣͷؑผͰ͸ɼ͢΂ͯͷऀ࡯؍ʢDɼLR1ɼ
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R2ɼR3ʣͰපཧֶత਍அਫ਼౓཰ʹ༗ҙࠩ͸ೝΊΒΕͳ͔ͬͨ

ʢP>.120ʣ(ද 2)ɽ

ද 1: ͱ਍அਖ਼౴཰ऀ࡯؍ (AIS, MIA, IVAͷ 3୒)

ऀ࡯؍ ਖ਼౴཰ 95%৴པ۠ؒ

DL 51% (46/90) 40.58 - 61.64

R1 61% (55/90) 42.83 - 63.84

R2 53% (48/90) 50.84 - 71.38

R3 64% (58/90) 54.36 - 74.53

ද 2: ͱ਍அਖ਼౴཰ऀ࡯؍ (AISͱMIA/IVAͷ 2୒)

ऀ࡯؍ ਖ਼౴཰ 95%৴པ۠ؒ

DL 73% (66/90) 64.02 - 82.65

R1 80% (72/90) 71.58 - 88.42

R2 74% (67/90) 65.26 - 83.63

R3 83% (75/90) 75.48 - 91.18

ROC ղੳͷ݁Ռ͸ҎԼͷ௨ΓͰ͋ͬͨɽDL ͷ AUC ͸

0.712ʢ95 ˋ৴པ۠ؒ [CI]ɼ0.607-0.803ʣͰ͋ͬͨɽR1 Ͱ͸

0.665ʢ95ˋCIɼ0.557-0.761ʣɼR2Ͱ͸ 0.574ʢ95ˋCIɼ0.465-

0.678ʣɼR3Ͱ͸ 0.714ʢ95ˋ CIɼ0.609-0.804ʣͰ͋ͬͨɽDL

ͷAUCʢ0.712ʣ͸ɼ࠷΋ݧܦ๛෋ͳ์ࣹઢՊҩͷAUCʢ0.714ʣ

ͱ΄΅ಉ͡Ͱ͋ΓʢR3ʀP = 0.983ʣɼݧܦͷগͳ͍์ࣹઢՊҩ

ΑΓ΋༗ҙʹ͍ߴ AUCΛࣔͨ͠ʢR2ʀP = 0.026ʣɽ์ࣹઢՊ

ҩͷ߹ҙʹΑͬͯಘΒΕͨ݁Ռͱൺֱ͢ΔͱɼDL ͸ײ౓Ͱ͸

༗ҙʹྼΔ͕ʢP = 0.0005ʣɼથ؞ͷਁ५ੑΛ਍அ͢Δಛҟ౓

Ͱ͸༗ҙʹ༏Ε͍ͯͨʢP = 0.02ʣʢද 3ʣɽ

ຊڀݚͰ͸ɼগͳ͍τϨʔχϯάσʔληοτʹ΋͔͔ΘΒͣɼ

DLͷ਍அੑೳ͸࠷΋ݧܦͷ͋Δ์ࣹઢՊҩͱ΄΅ಉ౳Ͱ͋Γɼ

͍ߴʹͷগͳ͍์ࣹઢՊҩΑΓ΋༗ҙݧܦ AUCΛࣔͨ͠ɽಛ

ʹɼDL ͷײ౓͸์ࣹઢՊҩʹྼΔ΋ͷͷɼથ؞ͷਁ५ੑΛ਍

அ͢Δࡍʹ͸์ࣹઢՊҩΑΓ΋ DL ͷํ͕͍ߴಛҟ౓Λࣔ͠

ͨɽΑΓଟ͘ͷֶश঱ྫΛֶशσʔλͱͯ͠༻͍Δ͜ͱ͕Ͱ͖

Ε͹ɼDLͷੑೳ͕ਓؒΛ্ճΔՄೳੑ͸͍ߴͱࢥΘΕΔɽ

Ҿ༻จݙ
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JɼTomiyama Nɼ“Application of deep learning (three-

dimensional convolutional neural network) for the pre-

diction of pathological invasiveness in lung adenocarci-

ද 3: ౓ͱಛҟ౓ײຖͷऀ࡯؍

ऀ࡯؍ ɹ ఺ਪఆ 95%৴པ۠ؒ

R1 ౓ײ 0.955 0.873 - 0.991

ɹɹ ಛҟ౓ 0.375 0.188 - 0.594

R2 ౓ײ 0.939 0.852 - 0.983

ɹɹ ಛҟ౓ 0.208 0.071 - 0.422

R3 ౓ײ 0.970 0.895 - 0.996

ɹɹ ಛҟ౓ 0.458 0.256 - 0.672

DL ౓ײ 0.758∗ 0.636 - 0.855

ɹɹ ಛҟ౓ 0.667† 0.447 - 0.844

The consensus result ౓ײ 0.970∗ 0.895 - 0.996

of radiologists

ɹɹ ಛҟ౓ 0.292† 0.126 - 0.511
∗The sensitivity of DL was significantly inferior to

the consensus result of radiologists (P=.0005).
†The specificity of DL was significantly superior to

the consensus result of radiologists (P = .02).

noma”ɼMedicine, Volume 98, Issue 25, e16119, 2019

ʤֶձൃදʥ

[1] ྊ઒խ߂ɼ৽Ԭ޺඙ɼ౉ᬒՅ೭ɼຊଟमɼਇ໌యɼ٠஍ل

ɼ“Prediction޾ݑࢁ୐३ɼ෋ࡾɼࢠ஌ɼ٢ా༔ཬాٶɼࢠ

of Prognosis in Part-solid Ground-Glass Nodules using

Deep Learning System: Validation Analyses of Prog-

nostic Results by Automated Volumetric Analysis”ɼୈ

78ձ೔ຊҩֶ์ࣹઢֶձ૯ձɼ2019

[2] ྊ઒խ߂ɼ“ਓ޻஌ೳ͸ഏ؞ͷͲ͜Λͯݟ਍அ͍ͯ͠Δͷ

͔ʁ–ϒϥοΫϘοΫε͔ΒϗϫΠτϘοΫε΁ͷՍ͚ڮ–

”ɼIdiopathic Pulmonary Fibrosis Seminarɼ2019 (ট଴

ެԋ)

[3] ྊ઒խ߂ɼʮߨԋ 1ɹςʔϚɿڳ෦ྖҬͷ਍அʯɹ ෦जᙾڳ“

ੑපมͷը૾਍அ Up-To-Date”ɼୈ 22ճ ؔ੢ Radiology

Updateߨԋձɼ2019 (ট଴ެԋ)

ʤ֎෦ۚࢿʥ

[1] 2018-2020 ೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼʠഏ؞ͷ

૊৫਍அ͓Αͼѱੑ౓༧ଌͷҝͷਓ޻஌ೳ (ਂ૚ֶश)γε

ςϜͷཱ֬ʡɼ(୅ද) ྊ઒ խ߂
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ϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯ

ࣗવޠݴॲཧ๏Λద༻ͨ͠ڲਖ਼ࣃՊྍ࣏਍அࣗಈϓϩηεͷߴ౓Խ

୩઒ ઍਘʢڀݚֶࣃՊʣ

ਗ਼ਫ ༏ਔʢڀݚֶࣃՊʣ

৓ࢁ ོʢڀݚֶࣃՊʣ

ݪֿ ஐ೭ʢIDSʣ

Chenhui ChuʢIDSʣ

௕ݪ ҰʢIDSʣ

1 ܠͷഎڀݚ

ݟըͷཱҊͱ͸ɼॴܭྍ࣏Պྟচʹ͓͚Δ਍அ͓Αͼࣃਖ਼ڲ

ՊࣃʹՌΛΑΓ௿͍ϦεΫͰಘΔͨΊ݁ྍ࣏దͳ࠷͖ͮجʹ

ҩ͕ࢣͱΔ΂͖ߦಈͷશମΛ༧ଌ͢Δ͜ͱͱ͞ΕΔɽࣃՊҩࢣ

͕ɼద੾ͳ਍அͱͦΕʹ࠷ͮ͘جదͳܭྍ࣏ըΛͨ͏ߦΊʹ͸ɼ

௕೥ͷݧܦͱ๛෋ͳ஌͕ࣝඞཁͰ͋Γɼ͕ݧܦઙ͍ࣃՊҩࢣʹ

ͱͬͯ͸ɼ໰୊ͷݟམͱ͠ɼ࿦ཧͷޡΓͱ͍͏໰୊͕ଘͨ͠ࡏɽ

ઐ໳ҩͷ௕೥ͷݧܦΛ࣮૷ͨ͠Α͏ͳ Artificial Intelligence

(AI)γεςϜͷߏங͕ՄೳͱͳΕ͹ɼࠜͮ͘جʹڌҩྍΛऀױ

ʹఏ͢ڙΔ্Ͱେ͖ͳҙٛΛ༗͢Δɽ·ͨɼڲਖ਼ࣃՊྟচͷத

Ͱڲਖ਼ࣃՊ਍அͷࣗಈཁ໿͓Αͼඞཁͳ਍அͷࣗಈఏ͕ࣔࣗಈ

ԽͰ͖ΔͳΒ͹ɼࣃՊҩࢣʹͱͬͯ͸େ͖ͳۀ࡞ෛ୲ͷܰݮʹ

ͭͳ͕Γɼ·ͨɼݧܦͷઙ͍ࣃՊҩࢣʹͱͬͯɼ໰୊ͷݟམͱ

͠ɼ࿦ཧͷޡΓΛ๷͢ࢭΔ্Ͱ΋ॏཁͰ͋Δɽ

Ұํɼྍ࣏ͱ͸ʮ໰୊ͷٯΛ͓͜ͳ͏͜ͱͰ͋Δʯͱ͍͏࿦ཧ

ըཱҊͷܭྍ࣏Պ਍அ͓Αͼࣃਖ਼ڲ୅ͷݱ଄Λ༗͓ͯ͠Γɼߏ

ϓϩηε͸ओʹҎԼͷ̏ͭͷεςοϓ͔ΒͳΔɿʢεςοϓ̍ʣ

ʑͷ໰୊ผݸ৘ใͷऩूͱ໰୊ͷϦετԽʀʢεςοϓ̎ʣऀױ

ʹղܾ๏Λ͑ߟΔʀʢεςοϓ̏ʣ࣮ݱతͳ໰୊ͷํ๏ͱखॱ

Λܾఆ͢ΔɽҎ্ͷΑ͏ʹɼ਍அͱܭྍ࣏ըͷཱҊʹ͔͔ΘΔ

࿦ཧߏ଄ʹҰఆͷنଇੑΛೝΊΔ͜ͱ͔Βɼաڈʹɼҩֶ਍அ

ͱܭྍ࣏ըཱҊΛࣗಈ͢ΔࢼΈ͸ɼΤΩεύʔτγεςϜͳͲ

෼໺ʹ͓͍ͯ΋ɼϑΝδʔ࿦ྍ࣏ਖ਼ڲɽ͖ͨͯ͠ࡏΒଘ͔͘ݹ

ཧΛ༻͍ͨڲਖ਼ࣃՊ਍அࢧԉγεςϜʢSims-Williams, 1986ʣ

΍ɼڲਖ਼૷ஔͷબ୒ࢧԉγεςϜʢStephensɼ1998ʣ͕։ൃ͞

Εใ͞ࠂΕ͖ͯͨɽ͔͠͠ͳ͕Βɼ͍·ͩɼࣃՊྟচͰԠ༻Մ

ೳͳɼڲਖ਼ࣃՊ਍அɾܭྍ࣏ըࢧԉγεςϜ͸ݟ౰ͨΒͳ͍ɽ

ઐ໳Ոͷ਍அͷྲྀΕΛ਺ֶతʹ͑׵͍ݴΔͱɼ্ ͷʢεςοه

ϓ̍ʣ͸ɼऀױ৘ใΛಛ௃ྔͱͯ͠ͱΒ͑ͨ৔߹ɼಛ௃ྔʹॏ

Έ͚ͮΛ͜͏ߦͱͰපঢ়Λද͠ݱɼපঢ়͝ͱͷྨੑࣅΛൃ͢ݟ

Δ͜ͱʹ૬౰͢Δɽ͞Βʹɼ্هʢεςοϓ̎ʣ͸ɼֶश͞Ε

ͨපঢ়͝ͱʹରॲ๏Λ͞Βʹֶश͢Δ͜ͱʹରԠ͢Δͱ͑ߟΒ

ΕɼࣗવޠݴॲཧΛ͓͜ͳ͏Α͏ͳ AI γεςϜʹΑΔ໰୊ղ

ܾ͕ՄೳͰ͋Δ͜ͱ͕༧૝͞Εͨɽ

ͦ͜Ͱɼຊڀݚͷ໨త͸ɼ౰Ӄʹॴଂ͞Ε֤ͨछը૾͓Αͼ

໛ܕॴݟͱͦΕʹରԠ͢Δܭྍ࣏ըॻΛ༻͍ͯɼࣗવޠݴॲཧ

Λ༻͍ͯɼॴ͔ݟΒࣗಈతʹ਍அΛ͍ߦɼ͞Βʹࣗಈܭྍ࣏ը

ॻͷཱҊΛ͍ߦɼ·ͨͦͷ಺༰Λऀױͷݴ༿ʹ຋༁͢ΔΑ͏ͳ

AIγεςϜΛ։ൃ͢Δ͜ͱʹ͋Δɽ

2 ͷํ๏ڀݚ

౰Ӄʹ஝ੵ͞Εͨ໿ 1ઍ݅ͷܭྍ࣏ըॻΑΓɼॴݟɾ਍அɾ࣏

આ໌จͷ͚޲ऀױըɾܭྍ 4ͭ૊Λநग़͠ɼػցֶशʹͮ͘ج

ࣗવޠݴॲཧϞσϧΛ܇࿅͢ΔͨΊͷֶशσʔλͱ͢Δɽͦ͠

ͯɼਤ 1ʹࣔ͢Α͏ʹɼҎԼͷ 3ͭͷαϒλεΫͷύΠϓϥΠ

ϯͱͯ͠ɼڲਖ਼ࣃՊྍ࣏਍அΛࣗಈԽ͢ΔγεςϜΛߏங͢Δɽ

2ɽ1 ॴݟˠ਍அ

ͷපଶΛ੔ཧ͠ɼ໿ऀױըॻʹؚ·ΕΔܭྍ࣏ 300 छྨͷ

පଶϥϕϧ͔ΒͳΔϚϧνϥϕϧͷςΩετ෼ྨ໰୊ͱͯ͠ɼ

ॴ͔ݟΒͷ਍அͷࣗಈੜ੒λεΫΛఆࣜԽ͢Δɽࣗવޠݴॲཧ

ʹ͓͚ΔϕΫτϧۭؒϞσϧΛ༻͍ͯॴݟจষ͔Βͷಛ௃ྔந

ग़Λ͍ߦɼSVM ͳͲͷػցֶशϞσϧΛ༻͍ͯϚϧνϥϕϧ

෼ྨ໰୊Λղ͘ɽ·ͨɼॴݟʹରԠ͢Δը૾Λซ༻ͨ͠Ϛϧν

Ϟʔμϧͳಛ௃ྔநग़Λ͍ߦɼਫ਼౓ͷվળΛ໨͢ࢦɽ

2ɽ2 ਍அˠܭྍ࣏ը

໨Λ੔ཧ͠ɼ໿߲ྍ࣏ըॻʹؚ·ΕΔܭྍ࣏ 300 छྨͷප

ଶϥϕϧͷ͔ྻܥΒ໿ 300 छྨͷ߲ྍ࣏໨ͷྻܥΛੜ੒͢Δ

ըͷࣗಈੜ੒λεΫܭྍ࣏໰୊ͱͯ͠ɼ਍அ͔Βͷ׵มྻܥ

ΛఆࣜԽ͢Δɽ਍அͷ֤පଶϥϕϧ͸༏ઌ౓ॱɼܭྍ࣏ըͷ

ॱɼʹͦΕͧΕฒΜͰ͍ΔͨΊɼຊλεΫ͸ؒ࣌໨͸߲ྍ࣏֤

ࣗવޠݴॲཧʹ͓͚Δػց຋༁ͳͲͱಉ͡ྻܥม׵λεΫͱ

ց຋༁ͱಉػͮ͘جʹΔ͜ͱ͕Ͱ͖Δɽͦ͜Ͱɼਂ૚ֶश͑ߟ

༷ʹɼRecurrent Neural Network (RNN) ΍ Self-Attention

Network (SAN)Λ༻͍ͯຊλεΫΛղ͘ɽ

2ɽ3 આ໌จ͚޲ऀױըˠܭྍ࣏

೉ղͳจ͔Βฏқͳಉٛจ΁ͷม׵Λࣗ͏ߦવޠݴॲཧʹ

͓͚ΔςΩετฏқԽͷٕज़Λ༻͍ͯɼܭྍ࣏ըॻΛ͚޲ऀױ

ͷઆ໌จॻʹม͢׵Δɽ·ͣɼܭྍ࣏ըॻͱ͚޲ऀױઆ໌จॻ

ͷରԠ͢Δจॻର͔Βɼࣗવޠݴॲཧʹ͓͚ΔจΞϥΠϝϯτ

ͷٕज़Λ༻͍ͯɼςΩετฏқԽϞσϧΛ܇࿅͢ΔͨΊͷֶश

σʔλΛߏங͢Δɽͦͯ͠ɼ਍அ͔Βͷܭྍ࣏ըͷࣗಈੜ੒λ

εΫͱಉ༷ʹɼRNN ΍ SAN ࿅܇૚ֶशϞσϧΛਂͮ͘جʹ

͠ɼ͚޲ऀױͷฏқͳઆ໌จΛࣗಈੜ੒͢Δɽ

3 ͷ੒Ռڀݚ

ྍ࣏Βͷ਍அͷࣗಈੜ੒͓Αͼ਍அ͔Βͷ͔ݟ೥౓͸ɼॴࠓ

੷ۀըͷࣗಈੜ੒ʹऔΓ૊Μͩɽલऀ͸ܭ [2]ɼऀޙ͸ۀ੷ [3]ɼ

ͰͦΕͧΕֶձൃදΛ͍ߦɼ͜ΕΒͷ੒ՌΛ·ͱΊͯۀ੷ [1]

ͷߘݪΛެ։ͨ͠ɽ
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ਤ 1: ͷ֓ཁڀݚ

3ɽ1 ॴݟˠ਍அ

ಛ௃ྔநग़ͱͯ͠ɼจॻʹग़ͨ͠ݱ୯ޠΛද͢ݱΔ Bag of

Words (BoW)ɼจॻʹग़ͨ͠ݱϑϨʔζΛද͢ݱΔ Bag of

Phrases (BoP)ɼ֤จΛਂ૚ֶशΛ༻͍ͯϕΫτϧԽͦ͠ͷฏ

Δ͢ݱϕΫτϧʹΑͬͯจॻΛදۉ Universal Sentence En-

coder (USE) ख๏ɼͷͮ͘جʹ 3 ख๏Λݕ౼ͨ͠ɽ෼ྨثͱ

ͯ͠͸ɼMulti Layer Perceptron (MLP)ɼSupport Vector

Machine (SVM)ɼLight Gradient Boosting Machine (Light-

GBM)ɼͷ 3ख๏Λݕ౼ͨ͠ɽ͜ΕΒͷख๏ͷൺֱͷ݁Ռɼද

1ʹࣔ͢Α͏ʹɼBoP+LightGBM͕ੑߴ࠷ೳΛୡ੒ͨ͠ɽ

ද 1: ॴ͔ݟΒͷ਍அͷࣗಈੜ੒

ಛ௃ྔநग़ ෼ྨث Precision Recall F1

USE MLP 49.1 32.2 38.9

BoW SVM 53.9 35.0 42.4

BoP SVM 60.5 34.3 43.8

BoW LightGBM 69.5 34.4 46.0

BoP LightGBM 71.9 36.7 48.6

3ɽ2 ਍அˠܭྍ࣏ը

RNN Ͱ͸ɼೖྗͷපଶϥϕϧΛॱ൪ʹಡΈࠐΈɼ·ͣऀױ

ϕΫτϧΛߏ੒͢ΔɽͦͷޙɼऀױϕΫτϧ͔Β߲ྍ࣏໨ϥϕ

ϧΛॱ൪ʹग़ྗ͢ΔɽSANͰ͸ɼೖྗͷපଶϥϕϧΛҰ੪ʹಡ

ΈࠐΈɼපଶؒͷؔ܎Λ߲ྍྀ࣏ͯ͠ߟ໨ϥϕϧΛॱ൪ʹग़ྗ

͢Δɽ͜ΕΒͷख๏ͷൺֱͷ݁Ռɼද 2ʹࣔ͢Α͏ʹɼ໌ࣔత

੒͢ΔߏϕΫτϧΛऀױʹ RNN͕ΑΓੑ͍ߴೳΛୡ੒ͨ͠ɽ

ද 2: ਍அ͔Βͷܭྍ࣏ըͷࣗಈੜ੒

Precision Recall F1

RNN 43.5 43.0 41.3

SAN 43.6 41.2 40.6

ൃද࿦จ౳

ʤֶձൃදʥ
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Nagahara. “Using Natural Language Processing to De-

velop an Automated Orthodontic Diagnostic System”,

arXiv:1905.13601, 2019.

[2] ਗ਼ਫ༏ਔ, ,ஐ೭ݪֿ ୩઒ઍਘ, Chenhui Chu, ௕ݪҰ. ڲ“
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Ϝͷ։ൃ”, ୈ 2ճ೔ຊϝσΟΧϧ AIֶձֶज़ूձ, 2020.

[3] ,ஐ೭ݪֿ ୩઒ઍਘ, ਗ਼ਫ༏ਔ, Chenhui Chu, ௕ݪҰ. “
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εςϜͷ։ൃ”, ୈ 2 ճ೔ຊϝσΟΧϧ AI ֶձֶज़ूձ,

2020.
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όΠΦαΠΤϯε෦໳ɾੜ໋γεςϜྖҬ

શ૊৫ࡉ๔Πϝʔδϯάʗ෼ࢠපଶղੳ

ຊڮ Պʣڀݚʢༀֶۉ

௕ݪ ҰʢIDSʣ

தౡ ༔ଠʢIDSʣ

1 ܠͷഎڀݚ

೴಺Ͱ͸ɼਆࡉܦ๔ؒͷਆܦ౤ࣹΛհ༷ͯ͠ʑͳ೴ྖҬ͕૬

ΘΕ͍ͯΔɽ೴ͷ৘ใॲཧߦ͕߹࿈བྷ͠ɼ৘ใͷॲཧɾ౷ʹޓ

ংͷཧղΛਂΊΔͨػೳมௐͷػΔ͚͓ʹױ࣬ܦ΍ɼ೴ਆߏػ

Ίʹ͸ɼ೴Λߏ੒͢Δશࡉ๔ͷ෼෍΍ৼ෣͍Λଊ͑ͨશ೴Ϩϕ

ϧͷղੳΛ͏ߦඞཁ͕͋Δͱ͑ߟΒΕΔɽͦ͜Ͱզʑ͸ɼશ೴

Ίʹɼ೴શମΛͨ͏ߦΛଊ͑ͨΠϝʔδϯάղੳΛࡏہ๔ͷࡉ

αϒηϧϥʔϨϕϧͷۭؒ෼ղೳͰ (0.7 ʷ 0.7 ʷ 5 Ж m) Ͱɼ

Ϛ΢ε೴͋ͨΓ࠷଎ 2.4 શ೴ࡉਫ਼ߴͰը૾ΛऔಘͰ͖Δؒ࣌

Πϝʔδϯάݦඍڸ૷ஔ FAST (block-face serial microscopy

tomography)Λ։ൃ͖ͯͨ͠ [a, b]ɽ

͜ΕʹΑΓɼղੳεϧʔϓοτͷ্޲΍ɼඇώτྶ௕ྨͷશ

೴ɼώτޙࢮ೴΁ͷԠ༻ʹ੒ޭ͖͕ͯͨ͠ɼ೴શମΛର৅ͱ͠

ͳපଶΛղੳ͢ΔͨΊʹ͸ɼϚ΢ε೴͔͋ͨࡉ๔Ϩϕϧͷࡉͯ

Γ໿ 0.5ʙ1 TB/৭ʹ͓ΑͿେن໛σʔλͷղੳख๏ͳͲͷ՝

୊͕͞࢒Ε͍ͯΔɽࡢ೥౓·Ͱʹը૾্ͷΞʔςΟϑΝΫτΛ

আ͘ը૾ॲཧํ๏΍ඪ४೴ը૾΁ͷϑΟοςΟϯάํ๏ͷཱ֬

ʹऔΓ૊ΜͰ͖͕ͨɼ͜ΕΒͷը૾ॲཧਫ਼౓Λ্͢޲ΔͨΊʹ

૊৫ࣗՈޫܬγάφϧϨϕϧͷ্޲΍पลޫݮ౳ͷվળ͕ඞཁ

Ͱ͋Δ͜ͱ͕໌Β͔ʹͳͬͨɽ

2 ͷ໨తڀݚ

લ೥౓·Ͱʹɼਫ਼౓ͷ͍ߴը૾ॲཧΛͨ͏ߦΊʹγάφϧڧ

౓ͷେ͖͍ը૾ΛಘΔͨΊɼߴ଎ࡱӨʹ൐͏γάφϧ௿ԼΛ

๷͙ྭޫىͷߴग़ྗԽͳͲʹऔΓ૊ΜͰ͖ͨɽγάφϧڧ౓Λ

ͷඪ४೴΁ޙ΍ڈը૾ʹ͓͍ͯɼΞʔςΟϑΝΫτআͨ͠ڧ૿

ϑΟοςΟϯάͳͲͷը૾ॲཧਫ਼౓Λ্͢޲ΔͨΊɼ͞Βʹর

ࣹͷۉҰੑͳͲΛؚΉϋʔυ΢ΣΞͷվྑͱը૾ॲཧϓϩάϥ

Ϝίʔυ࡞੡ͷ྆ऀΛ૬ޓʹ࿈ಈͨ͠૷ஔߏ੒ɾը૾ॲཧ๏ͷ

ཱ֬Λ͏ߦɽ

3 ͷํ๏ڀݚ

3ɽ1 ը૾ॲཧਫ਼౓Λ্͢޲Δϋʔυ΢ΣΞߏ੒͓Αͼը૾ॲ

ཧϓϩάϥϜίʔυͷߏங

͜Ε·Ͱͷ FAST ͷߏ੒Ͱ͸ɼྭޫىͷরࣹϜϥͳͲʹΑ

Γɼෳ਺ࢹ໺Λ࿈݁ͨ͠ࡍͷڥք্ʹ໌ྎͳ๓໨ঢ়ͷΞʔςΟ

ϑΝΫτ͕ೝΊΒΕ͍ͯͨɽ͜ΕΒ͸ޙͷඪ४೴΁ͷϑΟο

ςΟϯά΍ɼ೴ྖҬͷ෼ྨͳͲʹӨ͢ڹΔͨΊɼΞʔςΟϑΝ

Ϋτ௿ݮ͸શ೴ղੳͷਫ਼౓ʹ͓͍ͯॏཁͳվળ఺Ͱ͋ͬͨɽͦ

͜Ͱɼಛ஫ର෺Ϩϯζʢχίϯ੡ʣ΍੍ޚ৴߸ೖग़ྗϞδϡʔ

ϧ͓Αͼίϯτϩʔϥʔɼߴ଱ٱϨʔβʔϑΝΠόʢಛ஫ʣͳ

ͲͷಋೖʹΑΓɼরࣹɾݕग़ܥͷϋʔυ΢ΣΞΛվྑ͠ɼຊ૷

ஔߏ੒ʹదͨ͠ը૾ॲཧɾิਖ਼ΞϧΰϦζϜΛ࡞੡͢Δ͜ͱͰɼ

ෳ਺ͷࢹ໺Λ࿈݁ͯ͠ޫֶ੾ยը૾Λߏ࠶ங͢Δࡍʹੜ͡Δ๓

໨ঢ়ͷΞʔςΟϑΝΫτ௿ݮΛͨͬߦɽ

4 ੒Ռڀݚ

ຊ೥౓͸ɼ্ड़ͷ௨Γɼ༷ʑͳը্࣭޲ͷͨΊͷϋʔυ΢Σ

Ξͱը૾ॲཧϓϩάϥϜίʔυͷ྆ऀΛ૬ޓʹ࿈ಈͨ͠վྑΛ

Ճ͑ɼը૾ͷۭؒप೾਺੒෼Λྀͨ͠ߟಠࣗΞϧΰϦζϜʹΑ

Δิਖ਼๏Λ࡞੒͠ɼपลޫݮ౳ʹΑΔےঢ়ͷ๓໨Λղফ͢Δ͜

ͱʹ੒ޭͨ͠ʢਤ 1ʣɽ

ਤ 1: վྑதͷ FAST ͷϋʔυ΢ΣΞ͓Αͼը૾ॲཧํ๏֬

ཱͷঢ়گɽA, ಛ஫Ϩϯζʢχίϯ੡ʣɼ B, ৴߸ೖग़ྗϞޚ੍

δϡʔϧ͓Αͼίϯτϩʔϥʔɼ C, য఺༻ճసϒʔελʔڞ

ʢಛ஫ʣɼ D, ϨʔβʔϑΝΠόʢಛ஫ʣɼٱ଱ߴ E, ઐ༻ઃࣗܭ

ಈεςʔδʢಛ஫ʣɼ F, શܠɼɹ G-J, ͷվྑͱಠࣗͷܥֶޫ

ը૾ิਖ਼ΞϧΰϦζϜʹΑΔΠϝʔδͷߴը࣭Խ. վྑʢิਖ਼ʣ

લʹൺ΂ʢG, Iʣɼ๓໨ঢ়ͷΞʔςΟϑΝΫτʢےʣ͕΄΅׬શ

ʹফࣦͨ͠ʢH, Jʣ. I, J͸ͦΕͧΕ G, Hͷ֦େਤ. ૊৫͸߆

ଋετϨεʢ̏̌෼ؒʣͷޙɼ̑ޙؒ࣌ͷ Arc-dVenusϚ΢ε

೴.εέʔϧόʔ, 1 mm(G, H), 0.5 mm(I, J), 0.05 mm(Hͷ

ૠೖਤ). ΦϦδφϧը૾͸ 14,592 ʷ 11,008 pixels ͷ௒ଟը

ૉ͔ΒͳΔ.

͜ΕΒͷॲཧͷޮ཰ɾޮՌ͸ඪຊதͰޫܬඪࣝ͞Εͨର৅෺

ͷڧޫܬ౓ʹґଘ͢ΔͨΊɼ͞Βʹ༷ʑͳڧޫܬ౓ͷࢼྉʹ΋

ద͢ΔઃఆΛ୳ࡧதͰ͋Δɽͦͯ͠ɼًߴ౓ͷࢼྉͷΈͳΒͣ

૊৫ࣗՈޫܬϨϕϧͷ௿ً౓ʹ΋ରԠ͢Δը૾ॲཧΞϧΰϦζ

Ϝͷ࡞੒ͳͲΛ͍ߦɼ͜ΕΒͷ໨ॲཱ͕ͪ࣍ୈɼ೴ը૾ͷղੳ

ʹద༻͍ͯ͘͠ɽ
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30 ୈ 3෦ ૑ϓϩδΣΫτڞࡍֶ

όΠΦαΠΤϯε෦໳ɾੜ໋γεςϜྖҬ

ΠϝʔδϯάσʔλۦಈܕϥΠϑΠϊϕʔγϣϯ

٠ా ॱҰʢҩֶڀݚܥՊʣ

ງ ༤Ұ࿠ʢڀݚֶ޻Պʣ

ᝳౡ ҡจʢڀݚֶ޻Պʣ

੉ඌ ໜਓʢ৘ใՊֶڀݚՊʣ

1 ܠͷഎڀݚ

ੜମ಺ʹ͓͍ͯɼපݪମͳͲͷ֎ఢ͔Β਎ΛकΔ໔Ӹγες

Ϝ͸ɼۭؒ࣌తʹਫ਼៛ʹίϯτϩʔϧ͞Εͨࡉ๔༡૸ωοτ

ϫʔΫΛܗ੒͍ͯ͠Δɽଟछଟ༷ͳ໔Ӹࡉ๔͸ɼ·ͣࠎ਷ߢ಺

Ͱੜ੒͞Εɼ݂؅಺ൽࡉ๔ͷܺؒΛજΓൈ͚݂ͯߢ؅΁ͱҠಈ

͢Δɽͦͷޙɼશ਎ʹுΓ८Β͞Ε݂ͨ؅Λհͯ͠ମ಺Λ॥؀

͠ɼద੾ͳλΠϛϯάͰ຤ধ૊৫ʹ༡૸͢Δɽੜମ಺Ͱײછ΍

Ԍ঱͕ੜ͡Δͱɼଟ͘ͷ໔Ӹࡉ๔͕ࠎ਷͔ߢΒԌ঱෦Ґʹಈһ

͞Εɼࡉ๔༡૸͕ൃ׆ʹͳΔɽ໔Ӹܥͷࡉ๔༡૸γεςϜ͸ɼ

ੜମͷ߃ৗੑҡ͚ͩ࣋Ͱͳ͘ɼੜମ๷ޚ൓Ԡʹ͓͍ͯ΋ඞཁෆ

ՄܽͳػೳͰ͋Δɽछʑͷࡉ๔͕ͲͷΑ͏ʹͯ͠໨తͷ૊৫΁

ͱ༡૸͢Δͷ͔ɼ·ͨͦͷഁ୼ʹΑͬͯ೗Կʹ͕࣬ױ༠ಋ͞Ε

Δ͔Λղੳ͢Δ͜ͱ͸ɼҩྍ΍૑ༀʹͱͬͯॏཁͳ஌ݟΛ΋ͨ

Β͢͜ͱ͕ظ଴͞ΕΔɽ

2 ͷ໨తڀݚ

๔ಈଶΛࡉੜମΠϝʔδϯά͸ɼੜମ಺ʹ͓͚Δޫܬ๔ࡉ 3D

͔ͭେྔͷಈը૾ͱͯ͠औಘՄೳͰ͋ΔɽՃ͑ͯɼػ͍ͨݟೳ

ʹؔ͢ΔλϯύΫ࣭ΛՄࢹԽ͢Δޫܬϓϩʔϒઃٕܭज़΍ɼಈ

ը૾Λ؍٬త͔ͭఆྔతʹղੳ͢ΔͨΊͷํ๏࿦ͷ։ൃ΋ॏཁ

Ͱ͋Γɼ֤෼໺ͷີ͕ऀڀݚͳ࿈ܞΛ͜͏ߦͱ͕๬·͍͠ɽຊ

جʹԽ͠ɼԽֶڧΛܞͷ࿈ऀڀݚ৘ใֶ෼໺ͷ޻Ͱ͸ɼҩڀݚ

ɼఆྔతಈը࡯؍ͷੜଶࢠ෼ޫܬϓϩʔϒͷ։ൃ͔Βޫܬͮ͘

૾ղੳͷҰ࿈ͷٕज़։ൃΛ͍ߦɼσʔλۦಈڀݚܕ΁ͷస׵ͷ

ɽ͢ࢦΛ໨ݱ࣮

3 ͷํ๏ͱ੒Ռڀݚ

3ɽ1 ৽ن੺৭ޫܬϓϩʔϒΛ༻͍ͨഁࡉࠎ๔ϓϩτϯϙϯϓ

ಈଶͷղੳ

๔͕ࡉժࠎ੒Λ୲͏ܗࠎ๔ͱࡉࠎऩΛ୲͏ഁٵࠎ૊৫͸ɼࠎ

߃ΘΔ͜ͱͰ׵΁ͱஔ͖ࠎ৽͍͕͠ࠎ͍ݹʹ૗తʹಇ͖ɼৗڠ

ৗੑΛҡ͍ͯ࣋͠Δɽ͜ͷόϥϯε่͕Εɼഁࡉࠎ๔ʹΑΔա

৒ͳٵࠎऩ͕ဏਐ͢Δͱɼ͠ૈࠎΐ͏঱΍ؔઅϦ΢Ϛνͱ͍ͬ

༺ΛڸඍݦىྭࢠҼͱͳΔɽͦͷͨΊɼೋޫݪ঱ͷൃױ࣬ࠎͨ

͍ͨੜମΠϝʔδϯάٕज़ʹΑΓɼੜ͖ͨ૊৫Ͱͷഁࡉࠎ๔ಈ

ଶΛ௥੻ɼղੳ͢Δ͜ͱ͸ױ࣬ࠎʹର͢Δྍ࣏๏ͷ։ൃʹͭͳ

͕Δͱ͑ߟΒΕΔɽ

ͷ์ग़͸ࢎ͍͓ͯʹ๔ࡉࠎഁ ATP ϓϩτϯϙϯϓɼܕಈۦ

V-ATPaseʹΑͬͯߦΘΕ͓ͯΓɼͦͷಈଶΛௐ΂Δ͜ͱ͸ػ

ೳղ໌ʹॏཁͰ͋ΔɽV-ATPaseʹ྘৭ޫܬλϯύΫ࣭Λ༥߹

ͤͨ͞Ϛ΢εϞσϧͷೋޫࢠΠϝʔδϯάʹΑΓɼഁࡉࠎ๔͝

ͱʹͦͷ͕ࡏہมԽ͍ͯ͠Δ༷ࢠ͸͜Ε·Ͱʹ΋͞࡯؍Ε͍ͯ

ͨɽ͔͠͠ϓϩτϯϙϯϓ͕ɼ͍ͭɼͲ͜ͰࢎΛ์ग़͍ͯ͠Δ

͔ͱ͍͏৘ใ͸ܽ೗͓ͯ͠ΓɼྖੑࢎҬܗ੒ͱͷؔ࿈ੑ͸ະͩ

ෆ໌Ͱ͋Δɽ͜ͷΑ͏ͳ৘ใΛಘΔͨΊʹ͸ɼ೾௕͕ϓϩτϯ

ϙϯϓͷ྘৭ޫܬͱॏͳΒͣɼࠎ૊৫্ͷ pHมԽΛݕग़Ͱ͖

Δޫܬϓϩʔϒ͕ඞཁͰ͋Δɽ

ຊڀݚͰ͸ɼࠎ૊৫্ͷ pH มԽΛݕग़Ͱ͖Δ੺৭ޫܬϓ

ϩʔϒΛ։ൃ͠ɼഁࡉࠎ๔ϓϩτϯϙϯϓͷಈଶΠϝʔδϯά

ͱಈը૾ղੳΛͨͬߦɽ৽ن੺৭ޫܬϓϩʔϒʠRed-pHocasʡ

͸ɼpHԠ౴ੑΛ༗͠ɼࠎ૊৫΁ͷૹୡΛ͏ߦϏεϗεϗωʔτ

Δ࡞๔͕ࡉࠎΛ࿈݁͢Δ͜ͱͰɼഁج pHྖҬͰਝ଎ʹ੺৭ܬ

ޫͷ OFF/ONԠ౴Λࣔ͢ɽRed-pHocasΛഁࡉࠎ๔ϓϩτϯ

ϙϯϓ͕྘৭ޫܬλϯύΫ࣭Ͱϥϕϧ͞ΕͨϚ΢εʹ౤༩͠ɼ

ೋޫىྭࢠΠϝʔδϯάʹΑΓϓϩτϯϙϯϓͷࡏہͱࠎ૊৫

ද໘Ͱͷ pH ๔ϓϩࡉࠎͷมԽΛ௥੻ͨ͠ɽͦͷ݁Ռɼഁڥ؀

τϯϙϯϓͷಈ͖ʹ൐ͬͨྖੑࢎҬͷมԽΛϦΞϧλΠϜͰଊ

͑Δ͜ͱ͕Ͱ͖ͨ (ਤ 1ɼൃද࿦จ [5])ɽ

ਤ 1: ϓϩτϯϙϯϓͷࡏہͱ pH ͷؒ࣌มԽɽϓϩτϯϙϯ

ϓΛ྘৭ޫܬɼpH Λ੺৭ޫܬͰՄࢹԽ͠ Kymograph ͱંΕ

ઢάϥϑͰՄࢹԽ

3ɽ2 ༀͷༀޮධՁݻڽ߅ͷੜମΠϝʔδϯάΛհͨ͠ٿத޷

೻छੑ݂؅಺ݻڽ঱ީ܈ͷྍ࣏ༀͰ͋ΔτϩϯϘϞδϡϦϯ

੡ࡎ͸ɼ࡞ݻڽ߅༻ʹՃ͑ͯ߅Ԍ঱࡞༻Λซͤͭ࣋͜ͱ͕ࣔࠦ

͞Ε͍ͯΔ͕ɼin vivoʹ͓͚Δༀཧ࡞༻͸े෼ʹݕ౼͞Ε͍ͯ

ͳ͍ɽ

ຊڀݚͰ͸ɼੜମΠϝʔδϯάٕज़Λͯ͠࢖ۦɼτϩϯϘϞ

δϡϦϯ੡͕ࡎԌ঱ܹࢗͰੑ׆Խ͞Εͨ޷தٿͷಈଶʹٴ΅͢

ޮՌΛղੳͨ͠ɽຑਲ؅ཧԼͰɼ޷தٿΛޫܬඪࣝͨ͠Ϛ΢ε

ͷෲนԼ੩຺Λ࿐ग़ͤ͞ɼڞয఺ݦඍڸΛ༻͍݂ͯߢ؅಺Λ؍

๔͸଎͍εϐʔυͰྲྀΕ͍ͯΔͨΊɼࡉɽ݂ྲྀʹ৐ͬͨͨ͠࡯

1 ϑϨʔϜ͋ͨΓ 30ms ͱ͍͏ߴ଎ࡱӨՄೳͳڞয఺εΩϟφ

ϢχοτΛ༻͍ͯ࡯؍Λ͍ͯͬߦΔɽ·ͨಈըதͷ޷தٿͷτ

ϥοΩϯάΛ͍ߦɼͦͷҠಈ଎౓ͷมԽ͔Βɼʮ઀ண͍ͯ͠ͳ

͍ʯʮϩʔϦϯά͍ͯ͠Δʯʮ͘ڧ઀ண͍ͯ͠Δʯͱ͍͏ 3ஈ֊

๔ͷঢ়ଶΛఆٛͨ͠ɽࡉʹ
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ʹத࡯؍ LPS ͰੑٸԌ঱Λ༠ಋͨ݁͠Ռɼ݂؅นʹԊͬͯ

ϩʔϦϯά͠ͳ͕Β݂؅಺ൽࡉ๔ͱ઀ண͢Δ޷தٿͷ૿Ճ͕ೝ

ΊΒΕͨ (ਤ 2)ɽ͜ͷ৚݅ԼͰɼτϩϯϘϞδϡϦϯΞϧϑΝ

Λ౤༩ͨ݁͠ՌɼVehicle ౤༩܈ͱൺֱͯ͠ɼ޷தٿͱ݂؅಺

ൽࡉ๔ͷ઀ணͷස౓͕༗ҙʹݮগ͠ɼ·ͨɼτϩϯϘϞδϡϦ

ϯΞϧϑΝΛߏ੒͢ΔυϝΠϯͷ͏ͪ D1 υϝΠϯ͸ɼτϩϯ

ϘϞδϡϦϯΞϧϑΝͱಉఔ౓ʹɼ޷தٿͱ݂؅಺ൽࡉ๔ͷ઀

ணΛݮগͤͨ͞ɽ͜ͷ͜ͱ͔Βɼੜମ݂؅಺ʹ͓͍ͯɼτϩϯ

ϘϞδϡϦϯΞϧϑΝͷ D1 υϝΠϯ͕ɼ޷தٿͷ݂؅಺ൽࡉ

๔΁ͷ઀ணΛ཈੍͠ɼ߅Ԍ঱دʹ༺࡞༩͍ͯ͠ΔՄೳੑ͕ࣔࠦ

͞Εͨ (ൃද࿦จ [1])ɽ

ਤ 2: ݂؅தΛྲྀΕΔ޷தٿͷي੻ʢਤ্ʣͱ޷த͕ٿϩʔϦϯ
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όΠΦαΠΤϯε෦໳ɾੜ໋γεςϜྖҬ

ඍੜ෺ਓ޻ੜଶܥͷ৘ใղੳج൫ͷ։ൃ

ాࡉ Ұ࢙ʢڞࡍࠃ૑େֶӃֶҐϓϩάϥϜਪਐߏػʣ

੉ඌ ໜਓʢ৘ใՊֶڀݚՊʣ

1 ܠͷഎڀݚ

ਓྨʹͱͬͯੜଶܥมԽͷཧղͱ༧ଌ͸ٸ຿Ͱ͋Δɽੜଶܥ

͸༷ʑͳੜ෺ͷ૬࡞ޓ༻Λ΋ͪৗʹมԽ͠ͳ͕Β΋ɼ͋Δఔ౓

҆ఆʹଘࡏͰ͖ΔෳࡶͳγεςϜʢେࣗ༝౓ྗֶܥʣͰ͋Δɽ

ͲͷΑ͏ʹมԽ͠ͲͷΑ͏ʹอͨΕ͍ͯΔͷ͔ɼඐഀބͰ΋Ξ

ϚκϯͰ΋௎಺ϑϩʔϥͰ΋ɼຊ࣭తͳڞ௨఺͕͋Δ͸ͣͰ͋

Δɽ͜ͷڞ௨ݪཧͷղ໌ͷͨΊʹ͸ɼࣗવ؍ଌ΍ཧ࿦ڀݚʹՃ

͑ɼਓ޻ੜଶܥͷ࣮ྗڧ͕ݧͳπʔϧͱͳΔɽط஌ੜ෺ͷΈͰ

ܥΒͰ͖ͳ͍ෆ҆ఆͳ͢ࡏΒఱવͰ͸ଘ͔ܥ੒͞Εɼ҆ఆͳߏ

·Ͱɼ༷ʑͳܥΛ࡯؍͠ݧࢼͰ͖Δਓ޻ੜଶܥͷ࣮ٕݧज़͕ൃ

ୡ͢Ε͹ɼੜଶܥͷཧղ΋ඈ༂తʹਐΉͱ͑ߟΒΕΔɽਓ޻ੜ

ଶܥͷڀݚ͸͔͘ݹΒߦΘΕ͖͕ͯͨɼ͜Ε·Ͱͷܥ͸ɼେࣗ

༝౓ྗֶܥͱͯ͠ͷੑ࣭Λ͢ڀݚΔʹ͸୯७͗͢Δ΋͘͠͸ෳ

Δͱ͍͏໰୊͕͋ͬͨɽ͗͢ࡶ

ຊڀݚͰ͸ɼ୯཭ɾౚ݁อଘ͕Մೳͳੜ෺ͷΈ͔Βߏ੒͞Εɼ

ੜऀ࢈ɾั৯ੑফඅऀɾ෼ղऀΛؚΈɼେྔͷܥΛѻ͑Δͱ͍

͏ɼੜଶܥͷෳࡶͳੑ࣭Λ΋ͪط஌ੜ෺ͷΈͰߏ੒͞ΕΔਓ޻

ੜଶܥΛ։ൃ͢Δͱͱ΋ʹɼݦඍڸʹΑΔ࡯؍ը૾͔Βσʔλ

൫ͷ։ൃΛج਺ཧϞσϦϯά΁࿈݁͢ΔͨΊͷ৘ใॲཧܕಈۦ

ɽ͏ߦ

2 ͷ໨తڀݚ

ຊڀݚ͸ɼਓ޻ੜଶܥͷதͰ΋ʮ୯཭ɾౚ݁อଘ͕Մೳͳط

஌ੜ෺ͷΈ͔Βߏ੒͞ΕΔʯɼʮෳࡶͳܥʯΛߏங͢ΔॳΊͯͷ

વʹ͸ͳ͍Α͏ͳࣗͯ͑׶ͷಛ௃Λ஌Δʹ͸ɼܥͰ͋Δɽڀݚ

ෆ҆ఆͳܥ΋ؚΊͯൺֱ͢Δඞཁ͕͋Δ͕ɼ௕ؒظʹΘͨΔ࣮

Ͱ͸਺ઍ͔Β਺ສͷڀݚඞཁ͕͋Δɽͦ͜Ͱຊ͏ߦʹΛେྔݧ

ੜଶܥΛҰ౓ʹ͜͢ࢼͱ͕Ͱ͖Δ࣮ܥݧͷཱ֬Λ໨͠ࢦɼ࣮ݧ

ଌͳͲͷ༷ʑͳ࣮ܭΈΔɽ෼஫΍ࢼͷΦʔτϝʔγϣϯΛ࡞ૢ

ߦͷࣗಈԽʹΑͬͯɼίϯϐϡʔλγϛϡϨʔγϣϯΛ࡞ૢݧ

͏Α͏ʹɼ༷ʑͳύϥϝʔλͰͷ࣮ݧΛ࣮͜͏ߦʹࡍͱ͕Մೳ

ͱͳΔɽ

Ճ͑ͯɼ্ܥݧ࣮هͰऔಘ͞Εͨσʔλͷ৘ใղੳج൫ͷ։

ൃΛ͏ߦɽਂ૚ֶशͳͲͷٕ๏Λ༻͍ͯɼେྔʹࡱӨ͞Εͨը

૾σʔλ͔Βඍੜ෺ͷछྨͷೝࣝɼݸମ਺ͷܭ਺Λ͜͏ߦͱͰɼ

ඇߏ଄ԽσʔλͰ͋Δݦඍڸը૾͔Βɼ֤ඍੜ෺ͷݸମ਺΍ঢ়

ଶͳͲͷۭؒ࣌ύλʔϯΛݩ࣍ߴͨ͠هͷࣜܗྻߦͷσʔλ΁

ͱɼ৘ใͷม׵ͱू໿Λ͏ߦɽ

͜ΕΒͷཁૉٕज़Λ૊Έ߹Θͤɼ҆ఆͳଟछܥͷߏஙɾେࣗ

༝౓ྗֶܥͱͯ͠ͷੜଶܥͷϨδʔϜγϑτͷݱ࠶ɾੜଶܥͷ

มԽΛ༧ଌ͢Δ਺ཧϞσϧͷهड़ΛࢼΈΔɽ

3 ͷํ๏ڀݚ

ຊڀݚͰ։ൃͨ͠γεςϜ͸ɼ1ຕͷϓϨʔτͷ 384͔ॴͷ

֤΢ΣϧͦΕͧΕʹಉ࣌ฒྻʹଘ͢ࡏΔɼඍੜ෺ͷଟ༷ͳਓ޻

ੜଶܥΛݦඍڸͰ࡯؍Մೳͳ΋ͷͰ͋Δɽ1 ͭͷੜଶܥ͸֯޿

ਤ 1: ਓ޻ੜଶܥͷ̍ͭɽີด͞Εͨ࣋ଓՄೳͰඍখͳੜଶܥ

Ͱ͋Γɼޫ߹੒ੜ෺΍ەࡉɼ߬฼΍ݪੜੜ෺͕͍Δ

4ഒͷϨϯζΛ༻͍Ε͹ 2048x2048ϐΫηϧͷ 1ຕͷը૾ͱ͠

ͯ၆ᛌՄೳ (ਤ 1) Ͱ͋Γɼߴഒ཰ͷ 60 ഒͷϨϯζΛ༻͍Ε͹

2048x2048Λ਺ඦຕλΠϦϯάͨ͠௒ߴղ૾౓ը૾ͱͳΔɽ֤

ੜଶܥ͸λΠϜϥϓεࡱӨʹΑͬͯ਺͔݄ؒࡱӨ͞ΕΔͨΊɼ

ͦͷσʔλྔ͸๲େͳ΋ͷͱͳΔɽ

3ɽ1 ඍੜ෺ͷਓ޻ੜଶܥͷ։ൃ

ຊڀݚͰͷਓ޻ੜଶܥͷ֓ཁ͸ҎԼͰ͋Δɽ࢖༻͢Δੜ෺छ

͸શ 12 छͰ͋Γɼ͏ͪੜऀ࢈ (ޫ߹੒)ɼ෼ղऀ ΍߬฼ەࡉ)

౳)ɼั৯ੑফඅऀ (ั৯ੑݪੜಈ෺) ΛؚΉɽ͜ΕΒඍੜ෺Λ

Մࢹఈ 384 ΢ΣϧϓϨʔτʹࠞ߹͠ɼϓϥενοΫՃ೤ѹண

ʹΑΓີดͯ͠ന৭ LED Լʹ੩ஔ͢Δɽଌఆ͸ޫܬϓϨʔτ

ϦʔμͱݦඍڸΛ༻͍Δɽ࣮࡞ૢݧͷࣗಈԽ๏Λ༻͍ͯɼ҆ఆ

ͳੜଶߏܥஙͷ৚݅୳ࡧɾෳࡶͳੜଶݱܥ৅ͷݱ࠶ΛࢼΈͨɽ

3ɽ2 ৘ใղੳج൫ͷ։ൃ

ैདྷͷ୯཭ɾౚ݁อଘ͕Մೳͳط஌ੜ෺ͷΈ͔Βߏ੒͞ΕΔ

ਓ޻ੜଶܥͷڀݚ͸ɼଟͯ͘ 3 छͷඍੜ෺Λࠞ߹ͨ͠ఔ౓Ͱ

͋ͬͨɽཧ༝͸ɼ୯७Խ͕ॏཁͰ͋Δͱ͑ߟΒΕ͍ͯͨ͜ͱͱɼ

ͦ΋ͦ΋ͨ͘͞Μͷੜ෺छΛࠞ߹ͯ͠΋ʢࣗಈͰ΋೑؟Ͱ΋ʣ

Ͱ͸ڀݚ೉Ͱ͋ͬͨͨΊͰ͋Δɽͦ͜Ͱɼຊࠔ෼͚Δ͜ͱ͕ݟ

ਂ૚ֶशͷٕ๏Λར༻͠ɼݦඍڸը૾͔ΒɼԿ͕ɾ͍ͭɾͲ͜

ʹɾͲͷΑ͏ͳঢ়ଶͰଘ͍ͯ͠ࡏΔ͔Λݕग़͢Δํ๏Λ։ൃ͠

ͨɽਤ 2 ͸ਂ૚ֶशʹΑΔඍੜ෺ೝࣝͷ݁ՌͰ͋Γɼ޷৚݅

ʢߴղ૾౓Ͱඍੜ෺͕͍ࠞͯ͠ࡶͳ͍ʣͰ͋Ε͹ɼඍੜ෺ͷݸମ

ͱͦͷछྨΛೝࣝՄೳͰ͋Δɽ

ҰํͰɼ௿ղ૾౓ͷ޿Ҭը૾΍ඍੜ෺͕ີू͍ͯ͠Δ৔߹͸

ղ૾౓ը૾͸ߴग़ਫ਼౓͕Լ͕ͬͯ͠·͏͜ͱ͕໰୊Ͱ͋Δɽݕ
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͍͠·Δ্ʹɼσʔλྔ͕ංେԽ͢ΔͨΊ๬͔͔͕ؒ࣌ʹӨࡱ

৚݅Ͱ͸ͳ͍ɽͦ͜Ͱɼ֯޿௿ղ૾౓ͰࡱӨ͞Εͨը૾ͱߴղ

૾౓ͰࡱӨ͞Εͨը૾ͷϖΞΛར༻ͯ͠ɼݦඍڸը૾௒ղ૾Λ

Δɽ͜ͷΑ͏ͳɼҰຕͷը૾Λೖྗ͍ͯͬߦ๏ͷ։ൃ΋ํ͏ߦ

ͱͯ͠ड͚औͬͯରԠ͢Δߴը࣭ͷը૾Λਪఆ͢ΔλεΫ͸ɼ

୯Ұը૾௒ղ૾ (Single Image Super-Resolution)ͱͯ͠஌Β

Ε͓Γɼ෺ମೝࣝͷਫ਼౓্޲ʹ΋໾ཱͭ͜ͱ͕ใ͞ࠂΕ͍ͯΔɽ

ɼ1ࡏݱ ͭͷੜଶܥΛऩΊͨ 1 ຕͷ޿Ҭ௿ղ૾౓ը૾Λόʔ

νϟϧʹߴղ૾౓Խ͠ɼೝࣝਫ਼౓ͷ্޲ΛࢼΈ͍ͯΔɽ

ਤ 2: ਂ૚ֶशʹΑΔඍੜ෺छͷೝࣝ

4 ੒Ռڀݚ

ຊڀݚͰ͸ɼੜऀ࢈ɾั৯ੑফඅऀɾ෼ղऀͷ 3໾ΛؚΈɼશ

ͯ୯཭ɾౚ݁อଘ͕Մೳͳ 12छͷੜ෺Λ༻͍ͯɼಉ࣌ʹ̍ສݸ

ఔ౓ͷܥΛݧࢼͰ͖Δ࣮ܥݧΛߏஙͨ͠ɽ͜ͷ͏ͪɼ׬શʹด

ͷ྆ํͰɼ൒ܥతͳྲྀೖग़͕͋Δ։͍ͨظɼ͓Αͼɼఆܥͨ͡

೥Ҏ্ͷؒɼ3 ໾ΛؚΉ 5 छҎ্͕ଘࡏͰ͖Δ҆ఆͳ͕ܥଘࡏ

ͨ͠ɽ͜ͷதʹ͸ɼ2छͰ͸ݱΕͳ͍ৼಈύλʔϯͳͲɼෳࡶͳ

΋͋ͬͨɽ·ͨɼΩʔετʔϯछΛ΋ͭੜܥΕΔ͞࡯؍৅͕ݱ

ଶܥ΋͋ΓɼͦͷϝΧχζϜ΋໌Β͔ʹͰ͖ͨɽҎ্ͷΑ͏ʹɼ

ੜଶܥͷෳࡶͳݱ৅Λݱ࠶Ͱ͖ɼγϛϡϨʔγϣϯͷΑ͏ʹେ

ྔͷܥΛௐ΂ΒΕΔ࣮ݧϓϥοτϑΥʔϜཱ͕֬͞Εͨɽޙࠓ

͸ɼੜଶܥͷมԽ΍҆ఆੑͷݪཧղ໌ɼԹ౓ͳͲ֎෦ڥ؀มԽ

ʹΑΔੜଶܥมԽͷཧղɾ༧ଌɾ੍ޚɼ֤ੜ෺΍ੜ෺಺ͷ෼ࢠ

͔ΒੜଶܥશମΛ͙ܨશମͷཧղͳͲ༷ʑͳ໨తʹ͓͍ͯɼཧ

࿦ͱఱવΛͭͳ͙ϓϥοτϑΥʔϜͱͯ͠ੜଶֶͷਐలʹݙߩ

͢ΔͩΖ͏ɽຊڀݚ੒Ռ͸ۙ೔தʹ࿦จ౤ߘͷ༧ఆͰ͋Δɽ

͔͠͠ɼ৘ใղੳͷͨΊͷը૾ॲཧܥʹ͸ਫ਼౓্޲ͷ༨஍͕

্͢޲ग़΍ঢ়ଶͷೝࣝͷਫ਼౓͕ݕମͷશݸΔɽ֤ඍੜ෺ͷ࢒

Ε͹ɼ༷ʑͳඍੜ෺ͷ৫Γ੒ۭؒ࣌͢ύλʔϯΛΑΓৄࡉʹղ

ੳ͢Δ͜ͱ͕ՄೳͰ͋ΔͨΊɼҾ͖ଓ͖ٕज़։ൃΛ͏ߦ༧ఆͰ

͋Δɽ

ൃද࿦จ౳

ʤֶձൃදʥ

[1] ɼ“1000࢙Ұాࡉ ݸΑΔʹݧ࣮ܥੜଶ޻໛ਓنҎ্ͷେݸ

ମ܈ಈଶͷ໢ཏతղੳ”ɼୈ 35ճ ੜଶֶձେձੜ෺܈ମݸ

΍ੜଶܥશମͷಈଶΛͱΒ͑Δ໢ཏత࣮ݧͷ৽ల։ɼ2019

೥ 9݄ɽ

[2] ,࢙Ұాࡉ ଜ্ͳ͓Έ, ੉ඌໜਓ, ௕ాয়, দాल༤, ,ᖒྗݹ

ۙ౻ྙੜ, “1 ສݸͷਓ޻ੜଶܥΛͭ͘ΓੜଶܥμΠφϛΫ

εͷཧղʹ௅Ή”, ೔ຊੜଶֶձୈ 67ճશࠃେձ, 2020೥ 3

݄.

ʤͦͷଞʥ

[1] Λܥੜଶ޻ͷਓݸɼΫϥ΢υϑΝϯσΟϯάɼ“1ສ࢙Ұాࡉ

ͭ͘ΓඇฏߧͰඇઢܗͳੜଶܥͷཧղʹ௅Ήʂ”ɼ2019೥.

[2] ץɼຖ೔৽ฉʢே࢙Ұాࡉ 19໘ʣɼ“ͻͱਓɹਓ޻ੜଶܥΛ

࢙Ұాࡉतɹڭେಛ೚।ࡕɹਓؒͷಾʹഭΔ௅ઓɹେڀݚ

͞Μ”ɼ2020೥ 4݄ 8೔.

ʤ֎෦ۚࢿʥ

[1] 2019-2021೥౓, Պֶڀݚඅॿ੒ۚ ,ʢBʣڀݚ൫ج ๔ಈࡉ“

ը૾ͱΦϛΫεσʔλͷ౷߹త৘ใղੳٕज़ͷ։ൃ”ɼ(୅

ද)੉ඌໜਓ

[2] 2018-2019 ೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚʢ๖ժʣ, “

γϛϡϨʔγϣϯͱ GAN Λհͨ͠ڧԽֶशʹΑΔࡉ๔ಈ

ը૾ॲཧͷࣗಈԽٕज़ͷ։ൃ”ɼ(୅ද)੉ඌໜਓ

[3] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ৽ֶज़ྖҬڀݚ ྖڀݚ)

ҬఏҊܕ ެื൝), “ੜଶܥͷ༳Β͗Ԡ౴ؔ܎ͱ಺෦ਐԽͷ

࢙Ұాࡉɼ(୅ද)”ڀݚతղ໌ݧ࣮
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όΠΦαΠΤϯε෦໳ɾੜ໋γεςϜྖҬ

λϯύΫ࣭ߏ଄্Ͱͷ͕ΜมҟूੵྖҬͷಉఆํ๏ͷ։ൃ

ඉ໺ లਖ਼ʢༀֶڀݚՊʣ

౔Ҫ Պʣڀݚʢༀֶ࢙݈

઒୺ ໠ʢ୿ന࣭ڀݚॴʣ

੘܀ ॴʣڀݚʢ୿ന࣭࢚ݯ

1 ܠͷഎڀݚ

ͷ੒Ռͱ͕ͯ͠Μछ͝ͱͷಛ௃తͳҨڀݚత͕ΜήϊϜࡍࠃ

఻ࢠมҟύλʔϯ͕ݟग़͞Εɼ͕ΜऀױͷݸผԽҩྍ΁ͷԠ༻

͕ਐΊΒΕ͍ͯΔɽҰํʹ͓͍ͯɼͲͷύλʔϯʹ΋౰ͯ͸·

Βͳ͍͕Μछͷଘࡏ΍৽ن૑ༀλʔήοτͷׇރͳͲͷ໰୊΋

͞ࡧքతʹ໛ੈ͕ੑ޲ఠ͞Ε͓ͯΓɼ৽͍͠ήϊϜ૑ༀͷํࢦ

Ε͍ͯΔɽ

มҟͷେ෦෼Λ઎ΊΔதʙ௿ස౓ࢠͳͬͯɼ͕ΜҨ఻ʹۙ࠷

ͷϛεηϯεมҟʢΞϛϊࢎஔ׵Λ൐͏มҟʣΛλϯύΫ࣭ͷ

ཱମߏ଄্ʹϓϩοτ͍ͯ͘͠ͱɼλϯύΫ࣭ؒ૬࡞ޓ༻ͷΠ

ϯλʔϑΣʔεͱͳΔ෦෼ʹूੵ͢Δ͜ͱ͕Θ͔ͬͯདྷͨ [a]ɽ

༺࡞ޓ͹ɼ͜ͷΑ͏ͳʮมҟूੵྖҬʯʹண໨ͨ͠૬͑ݴʹٯ

ղੳΛ͜͏ߦͱʹΑΓɼ͕ΜͰҟৗΛੜ͡ΔλϯύΫ࣭ؒ૬ޓ

଴͞ΕΔɽظग़ͩ͢͜ͱ͕Ͱ͖ΔͱݟΛޮ཰Α͘༺࡞

ຊڀݚͰ͸ɼ͕ΜήϊϜσʔλͱλϯύΫཱ࣭ମߏ଄σʔλ

Λ૊Έ߹Θͤͯ༻͍Δ͜ͱʹΑΓɼλϯύΫ࣭ߏ଄্ͷมҟू

ੵྖҬΛಛఆ͢Δɽ͞ΒʹɼͦͷྖҬΛհͯ͠ੜ͡ΔλϯύΫ

࣭ؒ૬࡞ޓ༻Λʮࡉ๔಺ޫΫϩεϦϯΫ๏ʯͱ͍͏ಠࣗख๏ [b]

Λ༻͍ͯूதతʹղੳ͢Δɽ͜ΕʹΑΓɼ͜Ε·Ͱڀݚର৅ͱ

ͳΒͳ͔ͬͨதʙ௿ස౓ͷมҟ৘ใ͔Βɼ͕Μࡉ๔ͰҟৗΛ͖

ͨ͢λϯύΫ࣭ؒ૬࡞ޓ༻Λޮ཰Α͘ݟग़͢εΩʔϜΛཱ֬͢

Δʢਤ̍ʣɽ

ਤ 1: ͕ΜมҟूੵྖҬʹண໨ͨ͠૬࡞ޓ༻ղੳͷྲྀΕ

2 ͷ໨తڀݚ

લ೥౓·Ͱʹɼ͕ΜήϊϜσʔλϕʔε͔Βऔಘͨ͠Ҩ఻ࢠ

มҟ෦ҐΛλϯύΫཱ࣭ମߏ଄্ʹࣗಈతʹϓϩοτ͠ɼ֤ม

ҟ෦ҐͷཱମతҐஔ͔ؔ܎Βมҟ͕ۭؒతʹूத͢ΔྖҬΛಛ

ఆ͢ΔϓϩάϥϜͷߏஙʹ੒ޭͨ͠ɽ͞Βʹɼଟ͘ͷഏ͕Μױ

ऀͰมҟ͕ݟΒΕΔ KEAP1λϯύΫ࣭ͷཱମߏ଄্ͷมҟू

ੵྖҬΛ͍ͩ͜͢ݟͱʹ੒ޭͨ͠ɽͦ͜Ͱຊ೥౓ʹ͓͍ͯ͸ɼ

KEAP1ͷมҟूੵྖҬʹ݁߹͢ΔҼࢠΛࡉ๔಺ޫΫϩεϦϯ

Ϋ๏ʹΑΓಉఆ͠ɼಘΒΕͨ૬ࡍ࣮͕༺࡞ޓʹ͕ΜมҟʹΑΓ

ҟৗΛ͖ͨ͢ͷ͔Ͳ͏͔Λͨ͠ূݕɽ

3 ͷํ๏ڀݚ

3ɽ1 KEAP1 ཱମߏ଄্ͷมҟूੵྖҬͷಉఆ

KEAP1 Ҩ఻্ࢠͷϛεηϯεมҟ෦Ґ͸ɼ͕ΜήϊϜσʔ

λϕʔε cBioPortal (https:// www.cbioportal.org/)͔Βऔ

ಘͨ͠ɽKEAP1 ͷཱମߏ଄৘ใ͸ɼߏ଄ϞσϦϯάαʔόʔ

HOMCOSʢhttp://homcos. pdbj.orgʣ[c]͔Βऔಘͨ͠ɽ͜

ΕΒͷ৘ใΛ૊Έ߹ΘͤɼKEAP1 ཱମߏ଄্ʹ͕Μมҟ෦Ґ

Λϓϩοτͨ͠ɽ࣍ʹɼલ೥౓·Ͱʹ։ൃͨ͠ϓϩάϥϜΛ༻

͍ɼKEAP1 λϯύΫ࣭ͷཱମߏ଄্ɼ͕Μมҟ͕ۭؒతʹภ

ೳతʹॏཁͳྖҬͱͯ͠நग़͠ػΔมҟूੵྖҬΛ͍ͯ͠ࡏ

ͨɽ·ͨɼط஌ͷϗϞϩάͷෳ߹ମߏ଄σʔλ͔Βɼ݁߹ͯ͠

͍Δଞͷ෼ࢠΛλϯύΫ࣭ͷཱମߏ଄ʹॏͶ߹Θͤͯදࣔ͢Δ

஌ͷ૬طೳΛ৽ͨʹ։ൃͨ͠ɽ͜ΕʹΑΓɼมҟूੵ෦Ґ͕ػ

෦Ґͱॏෳ͢Δ͜ͱ΋֬ೝͰ͖ΔΑ͏ʹͳͬͨɽ༺࡞ޓ

ਤ 2: KEAP1 ͷղੳྫɽࠨɿཱମߏ଄Λ͕Μมҟ෦Ґͷूੵ

ͷ༗ҙੑͷ͞ߴͰ࠼৭ɽ੺͍΄Ͳ༗ҙɽӈɿط஌ͷ૬ಉͳෳ߹

ମߏ଄σʔλ͔Β૬࡞ޓ༻͍ͯ͠Δ෼ࢠΛॏͶͨɽ

3ɽ2 ͍ͨ༺๔಺ޫΫϩεϦϯΫ๏Λࡉ KEAP1 ૬࡞ޓ༻Ҽࢠ

ͷಉఆ

KEAP1 ʹର͢ΔΫϩεϦϯΧʔಋೖ෦Ґͱͯ͠ɼมҟूੵ

ྖҬۙ๣ʹଘ͠ࡏɼ͔ͭɼλϯύΫ࣭ද໘্ʹ࿐ग़͍ͯ͠Δ࢒

։ൃͨ͠ํ๏ʹطϲॴબ୒ͨ͠ɽ̑ܭΛج [b] [d] Λ༻͍ɼޫ

ΫϩεϦϯΧʔͱͯ͠ػೳ͢Δਓ޻Ξϛϊࢎ mTmdZLysΛ্

෦Ґʹಋೖͨ͠ه KEAP1 Λ HEK293 c18 ͤ͞ݱൃʹ๔தࡉ

ͨɽࡉ๔ʹ UVޫΛরࣹͨ͠ޙɼੜͨ͡ΫϩεϦϯΫෳ߹ମΛ



35

ΞϑΟχςΟʔਫ਼੡๏ʹΑΓճऩ͠ɼัଊ͞Εͨ KEAP1૬ޓ

෼ੳ๏͓Αͼ΢Τελϯϒϩοτ๏ʹΑྔ࣭͍ͯͭʹࢠҼ༺࡞

Γղੳͨ͠ɽ͞ΒʹɼKEAP1 ͷ͕Μมҟ͕ɼ৽نʹಉఆͨ͠

GTPase܈ͱͷ૬࡞ޓ༻ʹ༩͑ΔӨڹΛϓϧμ΢ϯΞοηΠ๏

ʹΑΓղੳͨ͠ɽ

4 ੒Ռڀݚ

·ͣɼKEAP̍ͷཱମߏ଄্ʹ͓͍͕ͯΜมҟ͕ۭؒతʹภ

ΔྖҬΛղੳͨ͠ͱ͜ΖɼKelchυϝΠϯ্ʹมҟ͕͍ͯ͠ࡏ

ूੵ͢ΔྖҬΛݟग़ͨ͠ɽ͜ͷྖҬ͸ɼKEAP1 ͱط஌૬࡞ޓ

༻Ҽࢠͱͷ݁߹ྖҬͱॏෳ͍ͯͨ͠ʢਤ̎ʣɽ͜ͷ݁Ռ͸ɼλ

ϯύΫ࣭ߏ଄্ͷมҟूੵྖҬ͕ɼଞͷλϯύΫ࣭ͱͷ૬࡞ޓ

༻ྖҬͱ߹க͢Δͱ͍͏͜Ε·ͰͷใࠂͱҰக͢Δ΋ͷͰ͋ͬ

ͨɽͦ͜Ͱɼ͜ͷྖҬΛհ࣮ͯ͠ࡍʹ KEAP1ͱ૬࡞ޓ༻͢Δ

λϯύΫ࣭Λɼಠࣗͷࡉ๔಺ޫΫϩεϦϯΫ๏ [b][d]Λ༻͍ͯ

໢ཏతʹ୳͢ࡧΔ͜ͱΛࢼΈͨɽ

ϓϩάϥϜ͓Αͼه্ GaoΒ͕։ൃͨ͠ϓϩάϥϜ [e]Λ༻

͍ɼKEAP1ͷมҟूੵྖҬۙ๣ʹଘ͠ࡏɼ͔ ͭɼλϯύΫ࣭ද

໘্ʹ࿐ग़͍ͯ͠Δج࢒Λબఆͨ͠ɽͦΕͧΕͷ෦Ґʹରͯ͠

ޫՍੑڮਓ޻Ξϛϊࢎ mTmdZLys Λಋೖͨ͠ KEAP1 มҟ

ମΛɼط஌૬࡞ޓ༻Ҽࢠ NRF2ͱͱ΋ʹ HEK293 c18ࡉ๔த

ʹ๔ࡉɽͨͤ͞ݱൃʹ UVޫΛরࣹͨ͠ޙɼNRF2ͱͷΫϩε

ϦϯΫͷ੒൱Λ΢Τελϯϒϩοτ๏ʹΑΓղੳͨ͠ɽͦͷ݁

ՌɼKEAP1ͷ 459ҐʹmTmdZLysΛಋೖͨ͠৔߹ʹɼRF2

ͱͷΫϩεϦϯΫ࢈෺͕ݕग़͞Εͨʢਤ̏ (a)ʣɽ·ͨɼ459Ґɼ

528 Ґʹ mTmdZLys Λಋೖͨ͠ KEAP1 ͸ɼNRF2 Ҏ֎ʹ

΋ෳ਺ͷ಺ੑࡏҼࢠͱΫϩεϦϯΫΛܗ੒͢Δ͜ͱ͕Θ͔ͬ

ͨʢਤ̏ (b)ʣɽͦ͜Ͱɼ͜ΕΒͷ಺ੑࡏҼࢠͷ࣭ྔ෼ੳ๏ʹΑ

ΔಉఆΛࢼΈͨͱ͜ΖɼKEAP1 ͷ૬࡞ޓ༻Ҽࢠͱͯ͠ෳ਺ͷ

GTPaseΛ৽نʹಉఆ͢Δ͜ͱʹ੒ޭͨ͠ɽ

ɼKEAP1ʹର͢Δ͕༺࡞ޓɼKEAP1-GTPaseؒͷ૬ʹ࣍

͕ΜมҟʹΑΓͲͷΑ͏ͳӨڹΛड͚Δͷ͔Λϓϧμ΢ϯΞο

ηΠʹΑΓௐ΂ͨɽͦͷ݁ՌɼKEAP1 ͷ R415C มҟʹΑͬ

ͯɼ࣮ࡍʹ྆ऀͷ૬ݦ͕༺࡞ޓஶʹ཈੍͞ΕΔ͜ͱ͕Θ͔ͬͨ

ʢਤ̐ʣɽ͞ΒʹɼKEAP1 ͸౰֘ GTPase ʹΑΔࡉ๔༡૸׆

ੑΛ཈੍͓ͯ͠ΓɼKEAP1 ͷมҟʹΑΓ͜ͷػೳ཈੍΋ഁ୼

͢Δ͜ͱ͕໌Β͔ͱͳͬͨɽ͜ΕʹΑΓɼมҟूੵྖҬʹண໨

ͨ͠૬࡞ޓ༻ղੳʹΑΓɼ͕ΜมҟʹΑΓӨڹΛड͚Δ৽ن૬

ग़͢ͱ͍͏౰ॳͷίϯηϓτ͕࣮ূ͞ݟϖΞΛޮ཰ྑ͘༺࡞ޓ

Εͨɽ

Ҿ༻จݙ

[a] Glusman, G. et al. Mapping genetic variations to three-

dimensional protein structures to enhance variant inter-

pretation: a proposed framework. Genome Med. 9, 113

(2017).

[b] Hino, N. et al. Protein photo-cross-linking in mam-

malian cells by site-specific incorporation of a photore-

active amino acid. Nat. Methods 2, 201 r 206 (2005).

[c] Kawabata T. HOMCOS: an update server to search and

model complex 3D structures. J.Struct.Funct.Gennomics.

17,83-99. (2016)

[d] Kita, A. et al. Adenovirus vector-based incorporation

(a)

(b)

ਤ 3: KEAP1ͱ NRF2ͷࡉ๔಺ޫΫϩεϦϯΫ࣮ݧɽΫϩε

ϦϯΫ࢈෺͸ UV রࣹґଘతͳγϑτόϯυͱͯ͠ݕग़͞Ε

Δɽ

ਤ 4: KEAP1มҟ͕ GTPaseͱͷ૬࡞ޓ༻ʹ༩͑ΔӨڹɽ

of a photo-cross-linkable amino acid into proteins in hu-

man primary cells and cancerous cell lines. Sci. Rep.

6, 36946 (2016).

[e] Gao, J. et al. 3D clusters of somatic mutations in cancer

reveal numerous rare mutations as functional targets.

Genome Med. 9, 4 (2017).

ൃද࿦จ౳

ʤ֎෦ۚࢿʥ

[1] 2018-2019 ೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚʢ๖ժʣɼ“

ήϊϜมҟूੵྖҬʹண໨͕ͨ͠ΜಛҟతλϯύΫ࣭ؒ૬

ղੳ”ɼ(୅ද)ඉ໺లਖ਼༺࡞ޓ
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ਓؒ૯߹σβΠϯ෦໳

εϚʔτγςΟϓϩδΣΫτ

ീ໦ ݪʣɼ௕ݚ࢈ʢ࢙߁ Ұɼय़ຊ ཁɼ؛ຊ ॆੜɼதౡ ༔ଠɼ෢ଜ ࠺ɼ৽ࢠل ਸɼ୮Ӌ߂ ਅོʢIDSʣ

അ৔ޱ ొʢڀݚֶ޻Պʣɼᴳݪ ༃ɼଜদ େޗʢݚ࢈ʣฏ઒ ल޾ɼീ໦ ֆ߳ʢCOσβΠϯηϯλʔʣ

Լᑍ ਅ࢘ɼኍ৿ ૱ਔ (CMC)ɼ౦໺ ً෉ɼٛٱ ஐथ ʢ৘ใՊֶڀݚՊʣ

1 ܠͷഎڀݚ

֗தʹ͸ඇৗʹଟ͘ͷ๷൜Χϝϥ͕ઃஔ͞Ε͓ͯΓɼઃஔΤ

ϦΞपลͷਓʑͷߦಈΛࡱӨ͍ͯ͠Δɽ͜ͷ๷൜ΧϝϥʹөΔ

ਓʑͷ਺͸๲େͰ͋Γɼਓ෺ө૾Λղੳ͢Δ͜ͱͰɼ൜ࡑ૞ࠪ

कݟͷऀྸߴ΍ڙࢠ΍ϚʔέςΟϯάɼࡂԉͷΈͳΒͣɼ๷ࢧ

ΓͳͲɼ༷ʑͳࣾձαʔϏεͰͷظ͕༺׆଴͞ΕΔɽͨͩͦͷ

ҰํͰɼղੳ͞ΕΔଆ͸ɼࣗ෼ͷө૾͕ର৅ͱͳΔ͜ͱʹର͢

Δෆ҆΍ͪ࣋ؾѱ͞Λ͡ײΔ͜ͱ΋͋ΔͨΊɼٕज़ͷࣾձಋೖ

ͷͨΊʹ͸ɼٕज़ͷڀݚ։ൃΛਐΊΔͷΈͳΒͣɼө૾Λऔಘ

͞ΕΔ͜ͱ΍ɼऔಘ͞Εͨө૾͕ղੳ͞ΕΔ͜ͱͳͲʹର͢Δ

ࣾձ߹ҙͷܗ੒΋ॏཁͳ՝୊ͱͳ͍ͬͯΔɽ

2 ͷ໨తڀݚ

ຊڀݚϓϩδΣΫτͰ͸ɼେࡕେֶਧాΩϟϯύε಺ʹෳ਺

ͷ࣮ࢪ࣮ݧ৔ॴΛ੔උ͠ɼਓ෺ө૾ղੳʹΑΔαʔϏεͷఏڙ

Λݟਾ͑ɼڀݚʹඞཁͱͳΔσʔλͷऩूΛ͏ߦͱͱ΋ʹɼਓ

෺ߦಈղੳσʔλऩूٴͼ࣮ূ࣮ݧΛ࣮͢ࢪΔʹ͋ͨΓඞཁͱ

ͳΔ߹ҙܗ੒ͷํ๏ʹ͍ͭͯݕ౼Λ͢Δɽ

3 ͷํ๏ڀݚ

3.1 ๏ํݧ࣮

৔ॴʹΧϝϥΛઃஔ͢Δͱͱ΋ʹɼઆ໌ձͳͲΛ࣮ࢪ࣮ݧ࣮

ͷ࣮ݧΔɽઆ໌ձͰ͸ɼ࣮͢ࢪઆ໌Λ࣮ʹ͚޲ऀ܎ɼؔͯ͠ࢪ

Ճऀ͔ΒώΞϦϯάΛࢀͳͲʹ͍ͭͯ΋ݟ๏ʹ͍ͭͯͷҙํࢪ

͢Δɽ·ͨɼ࣮ܭࢪ࣮ݧըʹ͖ͮجɼΧϝϥΛՔಇͤ͞ɼਓ෺

։ൃͷڀݚಈө૾σʔλΛऩू͢Δͱͱ΋ʹɼऩूσʔλΛߦ

໨తͰར༻͢Δɽ࣮ݧͷ࣮ํࢪ๏ͳͲ͸ɼ࣮ࢪ࣮ݧ৔ॴʹΑΔ

ҟͳΔͨΊɼ৔ॴ͝ͱʹ࣮ํࢪ๏౳Λใ͢ࠂΔɽ

3.2 ॴڀݚՊֶۀ࢈

Χϝݧઐ༻ͷΧϝϥʢҎԼʮ࣮ڀݚॴʹ͸ɼຊڀݚՊֶۀ࢈

ϥʯͱݺͿʣΛ 40୆ઃஔ͠ʢઃஔ৔ॴ͸ਤ 1ʙ3ͷ௨Γʣɼ2017

೥ 3݄ΑΓ࣮ݧΛ։͍ͯ࢝͠Δɽ࣮ݧ༻Χϝϥ͸ϘοΫεܕΧ

ϝϥΛ԰಺͓Αͼ԰಺ʹܭ 26୆ʢਤ 1ɼ2ʣɼ԰֎ʹυʔϜܕΧ

ϝϥΛܭ 14୆ʢਤ 3ʣઃஔͨ͠ɽ

ॴͰ͸ɼ40ڀݚՊֶۀ࢈ ୆ͷ࣮ݧ༻ΧϝϥΛઃஔ͍ͯ͠Δ

͕ɼશ࣮ݧ༻ΧϝϥΛಉ࣌ʹՔಇ͢Δͷ͸ɼؔऀ܎ͷཧղ͕ಘ

ʹ͘͘ɼ·ͨ఍͕߅େ͖͍ͱ͑ߟɼՔಇͤ͞Δ࣮ݧ༻Χϝϥ୆

਺Λݶఆ͠ɼ·ͨՔಇؒ࣌Λ୹͘ઃఆ͢Δ࣮͔ݧΒ։࢝͠ɼঃʑ

ΛਐݧΛԆ௕͍ͯ͘͠ํ਑Ͱ࣮ؒ࣌Χϝϥ୆਺΍Քಇ༺ݧ࣮ʹ

Ίͨɽ

3.3 ੜ໋Պֶਤॻؗ

େࡕେֶਧాΩϟϯύε಺ʹ͋Δੜ໋ՊֶਤॻؗͰ΋࣮ݧΛ

ઐ༻ͷΧϝϥΛઃஔ͢Δͷݧɽੜ໋ՊֶਤॻؗͰ͸࣮ͨ͠ࢪ࣮

Ͱ͸ͳ͘ɼ๷൜໨తͰ΋ར༻Ͱ͖ΔΑ͏ʹௐ੔Λ͠ɼ࣮݉ݧ๷

൜Χϝϥͱͯ͠ઃஔͨ͠ɽ࣮݉ݧ๷൜Χϝϥ͸શ෦Ͱ 48 ୆ઃ

ஔ͠ɼ࣮ݧʹઌཱͪ 2018 ೥ 4 ݄͔Β๷൜໨తͰӡ༻Λ։࢝͠

ͨɽ࣮݉ݧ๷൜ΧϝϥΛ࣮ݧ໨తͰར༻͢Δ৔߹ʹ͸ɼ࣮ݧ໨

తͰ΋ར༻͢Δ͜ͱΛप஌͢Δ͜ͱ͕ॏཁͱͳΔͨΊɼ࣮ݧઆ

໌ձΛෳ਺ճ։͢࠵ΔɽΧϝϥʹΑͬͯࡱӨ͞ΕΔө૾͸ɼੜ

໋Պֶਤॻؗͷ 1֊ͷσΟεϓϨʔʹΦϯϥΠϯͰදࣔ͢Δ͜

ͱʹΑΓɼੜ໋Պֶਤॻؗͷར༻ऀ͕ݱ৔ͰΦϯϥΠϯө૾Λ

֬ೝͰ͖ΔΑ͏ʹ͍ͯ͠Δɽ

3.4 ՊΤϦΞڀݚֶ޻ (ηϯςϥε)

େࡕେֶେֶӃڀݚֶ޻Պ͕؅ཧ͢Δηϯςϥεʢେࡕେֶ

ਧాֶ޻෦෱རձؗʣٴͼͦͷपลͰ΋࣮ݧΛ࣮ͨ͠ࢪɽ͜ͷ

ઐ༻ͷΧϝݧ࣮ʹՊΤϦΞͰ΋ੜ໋Պֶਤॻؗͱಉ༷ڀݚֶ޻

ϥΛઃஔ͢ΔͷͰ͸ͳ͘ɼ๷൜໨తͰ΋ར༻Ͱ͖ΔΑ͏ʹௐ੔

Λ͠ɼ࣮݉ݧ๷൜Χϝϥͱͯ͠ઃஔͨ͠ɽ࣮݉ݧ๷൜ΧϝϥΛ

໨తͰ΋ར༻͢Δ͜ͱΛपݧ໨తͰར༻͢Δ৔߹ʹ͸ɼ࣮ݧ࣮

஌͢Δ͜ͱ͕ॏཁͱͳΔͨΊɼ࣮ݧઆ໌ձΛෳ਺ճ։͢࠵Δͱ

ͱ΋ʹɼຊ࣮֨ݧʹઌཱͪɼΞφ΢ϯεͷͨΊͷ؃൘ͱσδλ

ਤ 1: Χϝϥઃஔ৔ॴ༺ݧॴʹ͓͚Δ࣮ڀݚՊֶۀ࢈ 1

ਤ 2: Χϝϥઃஔ৔ॴ༺ݧॴʹ͓͚Δ࣮ڀݚՊֶۀ࢈ 2
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ਤ 3: Χϝϥઃஔ৔ॴ༺ݧॴʹ͓͚Δ࣮ڀݚՊֶۀ࢈ 3

ਤ 4: ՊΤϦΞڀݚֶ޻ (ηϯςϥε)ʹ͓͚ΔࡱӨΤϦΞͱ؃

൘ɾσδλϧαΠωʔδઃஔҐஔ

ϧαΠωʔδΛઃஔ༧ఆͰ͋Δɽਤ Ө͞ΕΔΤϦΞɼ؃ࡱʹ4

൘ͱσδλϧαΠωʔδͷઃஔ༧ఆ৔ॴΛࣔ͢ɽ

4 ੒Ռڀݚ

4.1 ॴڀݚՊֶۀ࢈

2017 ೥ 3 ݄ͷ࣮ݧ։࣌࢝఺Ͱ͸ɼ࣮ݧ༻Χϝϥ 3 ୆Λ 2 ࣌

ؒͷΈՔಇ࣮ͤͨ͞ݧͰ͕͋ͬͨɼঃʑʹ୆਺͓ΑͼՔಇؒ࣌

Λ֦ு͍ͯͬͨ͠ɽ2019೥͸ਤ 1ɼ2ɼ3ͷΧϝϥ 40୆Λ࢖༻

Λݧ࣮ͨ͠ 1݄ 9, 10, 16, 17, 18, 23, 24, 30, 31೔ɼ2݄ 5, 6,

13, 14, 19, 20, 20, 27, 28೔ɼ3݄ 3, 6, 14, 15, 20, 29೔ʹ࣮

ɽ2019ͨ͠ࢪ ೥ 4 ݄ΑΓޙ͸࣮ݧΛ͍ͯ͠ࢭٳΔɽ࣮ݧ༻Χ

ϝϥͷނো͕਺୆͋Δ΋ͷͷɼަ׵΍मཧͳͲʹΑΓޙࠓ΋࣮

Ͱ͖Δঢ়ଶͰ͋Δɽ͕ݧ

4.2 ੜ໋Պֶਤॻؗ

ͷWebϖʔδΛ४උ͢Δͱͱ΋ʹɼ࣮༺ݧઌཱͪɼ࣮ʹݧ࣮

ઌཱͪΞϯέʔτ΋࣮ʹݧɽ·ͨɼຊ࣮֨ͨ͠࠵આ໌ձΛ։ݧ

͍͓ʹͳͲ࣌Λௌऔͨ͠ɽઆ໌ձݟɼਤॻؗར༻ऀ͔Βҙ͠ࢪ

ͯ͸ɼࢀՃऀ͔Β࣭໰౳͕ͤدΒΕͨͨΊɼ୅දతͳ΋ͷʹͭ

͍ͯ͸ɼੜ໋Պֶਤॻؗͷ࣮ݧ༻Web ϖʔδʹ·ͱΊͯެ։

͍ͯ͠Δɽ

σʔλऔಘʹ͍ͭͯ͸ɼ2018೥ 12݄ΑΓɼ݄ʹ 4ճͷϖʔ

εͰ࣮ݧΛ։ͨ࢝͠ɽར༻ऀͷ਺͸༵೔ʹΑͬͯҟͳΔ͜ͱ͕

༧૝͞ΕΔͨΊɼ࣮༵ݧ೔Λม͠ߋͳ͕Β࣮ݧΛ࣮͍ͯ͠ࢪΔɽ

ӨΤϦΞʹೖΔΧϝϥΛআ͘ࡱ͕ޱͰ͸ɼτΠϨͷग़ೖݧ࣮ 47

୆Λ࣮ݧ໨తͰ΋Քಇͤ͞ɼσʔλΛऔಘ͍ͯ͠ΔɽՔಇؒ࣌

͸ੜ໋Պֶਤॻؗͷ։ؗؒ࣌ͱͳΔ 9:00ʙ21:00ͱ͍ͯ͠Δɽ

2019೥͸ද 1 ʹࣔ͢೔ݧ࣮ʹ࣌Λ࣮ͨ͠ࢪɽ2020೥ 1, 2݄

͸࣮ݧΛ༧ఆ͍͕ͯͨ͠ɼࡐػͷτϥϒϧͳͲʹΑΓσʔλऔ

ಘ͕ߦΘΕ͍ͯͳ͍ɽ

೔ʹ͸ɼਤॻؗͷೖؗήʔτʹσδλϧαΠωʔδࢪ࣮ݧ࣮

Λઃஔ͠ɼ࣮ࢪ࣮ݧதͰ͋Δ͜ͱΛఏ͍ࣔͯ͠Δɽσδλϧα

Πωʔδ͸ɼ࣮ݧ೔Ҏ֎ʹ͸ɼ࣮ݧ༧ఆΛ௨஌͢Δ໨తʹ΋ར

༻͍ͯ͠Δɽͳ͓ɼ࣮ݧઆ໌ձΛ൒ظʹҰ౓࣮͍ͯ͠ࢪΔɽ

2020 ೥ 4-9 ߹ੜ໋Պֶਤॻؗʹ৽ͨͳઃඋ͕ೖΔ౎ʹࠒ݄

্ɼҰ෦ͷΧϝϥͷҠઃ͓Αͼ͖޲ͷมߋΛܭը͍ͯ͠Δɽ

ද 1: 2019೥ͷੜ໋Պֶਤॻؗʹ͓͚Δ࣮ࢪ࣮ݧ೔

3݄ 7೔ 11೔ 22೔ 27 ೔

4݄ 5೔ 11೔ 17೔ 23 ೔

5݄ 10೔ 16೔ 22೔ 27 ೔

6݄ 3೔ 11೔ 20೔ 28 ೔

7݄ 5೔ 10೔ 16೔ 22 ೔

8݄ 1೔ 7೔ 19೔ 27 ೔

9݄ 6೔ 12೔ 18೔ 24 ೔

10݄ 2೔ 12೔ 18೔ 24 ೔

11݄ 5೔ 11೔ 22೔ 28 ೔

12݄ 7೔ 8೔

4.3 ՊΤϦΞڀݚֶ޻ (ηϯςϥε)

ՊΤϦΞڀݚֶ޻ (ηϯςϥε) Ͱ͸ɼ࣮݉ݧ๷൜Χϝϥͷ

ઃஔ͕ͨྃ͠׬ঢ়ଶͰ͋Δ͕ɼಈ֬࡞ೝΛؚΊɼ·ͩӡ༻Λ։

ॴ΍ڀݚՊֶۀ࢈ͳ͍ɽηϯςϥεपลͷΤϦΞ͸ɼ͍ͯ࢝͠

ੜ໋ՊֶਤॻؗͱҟͳΓɼਓ͕ඇৗʹଟ͘ɼ͔༷ͭʑͳਓ͕ؔ

ݧͷप஌΍ɼ࣮࣮ࣄ๷൜Χϝϥͷઃஔ݉ݧΔͨΊɼ࣮ͯ͘͠܎

આ໌ձ࣮ࢪͷ௨஌ํ๏ͳͲɼ৭ʑͱݕ౼͢Δඞཁ͕͋Δɽηϯ

ςϥεΤϦΞ͸ɼݚ࢈΍ੜ໋ՊֶਤॻؗͱҟͳΓɼࡱӨΤϦΞ

ʹग़ೖΓ͢Δ৔ॴ͕ݶఆ͞Ε͍ͯͳ͍ɽ·ͨɼࡱӨΤϦΞʹਓ

͕ೖΔՄೳੑ͕͋Δશͯͷ৔ॴʹ؃൘Λઃஔ͢Δ͜ͱ͸࣮ݱత

Ͱ͸ͳ͍ɽͦ͜ͰɼࡱӨΤϦΞʹೖΔલͷਓͷ௨Γ͕ଟ͍ͱࢥ

ΘΕΔ௨࿏ʹৗઃͷཱͯ؃൘ΛɼࡱӨΤϦΞ಺ʹσδλϧαΠ

ωʔδͷઃஔΛͦΕͧΕܭը͍ͯ͠Δɽਤ 4 Ө͞ΕΔΤࡱʹ

ϦΞɼ؃൘ͱσδλϧαΠωʔδͷઃஔ༧ఆ৔ॴΛࣔ͢ɽ؃൘

ʹ͸࣮ݧΛ࣮͍ͯ͠ࢪΔࢫ΍ͦͷ಺༰ɼࡱӨΤϦΞɼ໰͍߹Θ

ͤઌͳͲΛɼσδλϧαΠωʔδʹ͸Χϝϥ͕࣮ࡱʹࡍӨͯ͠

͍ΔϦΞϧλΠϜө૾΍࣮ݧ೔ʹ͸࣮ࢪ࣮ݧதͰ͋ΔࢫͳͲΛ

දࣔ͢Δ༧ఆͰ͋Δɽ͜ΕΒͷཱͯ؃൘΍σδλϧαΠωʔδ

͸ɼ࣮ݧ։࢝਺ϲ݄લ͔Βઃஔ͢Δ͜ͱͰɼ೔ࠒηϯςϥεΤ

ϦΞΛར༻͍ͯ͠Δਓʑ΁ͷप஌ΛਤΔ༧ఆͰ͋Δɽ
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ਓؒσβΠϯ૯߹෦໳

ଧͭલʹ෼͔ΔɼϓϨΠϠʔͷը૾ղੳͱֶशʹΑΔςχεͷٿछͱيಓͷ༧ଌ

தా ാߴɼݚ ༟ඒɼۙా জ࣏ʢҩֶڀݚܥՊʣ

Լᑍ ਅ࢘ɼLee Chonhoɼ٢઒ ɼ೔ాོ࢜ խඒʢCMCʣ

౻ࡈ ӳ༤ɼਗ਼ਫ ༑തʢܚጯٛक़େֶ৘ใֶ޻Պʣ

1 ܠͷഎڀݚ

εϙʔπʹ͓͚Δ৘ใٕज़ͷద༻͸ɼઓज़΍ϓϨΠϠʔͷಈ

͖ͳͲɼ༷ʑͳٕڝͰऔ૊·Ε͍ͯΔɽϝδϟʔεϙʔπͷͻ

ͱͭͰ͋Δςχεʹ͍ͭͯ͸ಛʹ੝ΜͰɼۀ࢈ͱͯ͠੒ཱͯ͠

͍ΔɽϘʔϧͷيಓ΍ηϯαʔͷσʔλΛ΋ͱʹͨ͠ղੳʹؔ

ͯ͠͸͢Ͱʹେن໛ʹऔΓ૊Έ͕ͳ͞Ε͍ͯΔɽͦ͜Ͱຊڀݚ

Ͱ͸ϓϨΠϠʔࣗ਎ʹண໨ͦ͠ͷಈ͔࡞Β͏ߦʹ࣍γϣοτΛ

༧ଌ͢Δ͜ͱʹ஫ྗͯ͠ڀݚΛਐΊ͖ͯͨɽ

2 ͷ໨తڀݚ

ຊڀݚͷ໨త͸AIʹΑΓςχεʹ͓͚ΔαʔϒɼετϩʔΫ

ͷํ޲ͱ࣭ٿͷࣄલ༧ଌΛ࣮͢ݱΔ͜ͱͰ͋Δɽ·ͨɼ͜ΕΛ

બखͷτϨʔχϯάͷͻͱͭʹऔΓೖΕɼ༧ଌೳྗΛ਎ʹண͚

Δ͜ͱͰɼύϑΥʔϚϯεͷ্޲ʹͭͳ͛Δ͜ͱΛ໨తͱ͢Δɽ

ฏ੒ 29 ೥౓౓͸ AI ༧ଌͷશମϑϩʔΛݕ౼ͨ͠ɽͦͷ݁

Ռ, ֶशσʔλ࡞੒ʹ͔͔͕ؒ࣌Δͱ͍͏՝୊͕͋Γɼฏ੒ 30

೥౓͸͜ͷ՝୊ղܾͨΊֶशσʔλ࡞੒ࣗಈԽɼগͳ͍σʔλ

Ͱͷਫ਼౓্޲ΛࢼΈؔઅ఺σʔλΛ༻͍ͨ LSTM ʹΑΓ༧ଌ

ਫ਼౓Λ 66.8 ˋ·Ͱ্ͨ͠޲ɽ·ͨ ฒͯ͠ߦɼબखͷ༧ଌೳྗ

Λ༷࢓ೳػ੒ͱߏτϨʔχϯά༻ΞϓϦέʔγϣϯͷશମ্޲

ɽͨ͠౼ݕ

͜ΕΛड͚ɼฏ੒ 31೥౓ʢྩ࿨ 1೥౓ʣ͸લ೥౓ʹػೳ༷࢓

Λࡦఆͨ͠ετϩʔΫଧٿ༧ଌτϨʔχϯά༻ΞϓϦέʔγϣ

ϯͷ࣮૷ʹऔ૊Μͩɽ·ͨɼ৽ͨʹαʔϒͷ༧ଌʹऔ૊Μͩɽ

αʔϒ͸ಈ͕࡞଎͍ͨΊετϩʔΫͱ͸ผͷख๏ͷݕ౼Λඞཁ

ͱͨ͠ɽ

3 ͷํ๏ڀݚ

3ɽ1 ༧ଌτϨʔχϯά༻ΞϓϦέʔγϣϯ

೥౓ʹɼબखͷ༧ଌྗͷτϨʔχϯάͷͨΊͷΞϓϦέʔࡢ

γϣϯͷػೳ༷࢓Λݕ౼ͨ͠ɽ͜ͷΞϓϦέʔγϣϯ͸ςχε

ϓϨΠϠʔͷετϩʔΫͷ৔໘ΛίϚૹΓͰྲྀͯ͠ɼࠨʹ࣍ӈɼ

ͲͪΒͷํ޲΁ଧͭͷ͔Λ༧ଌ͢Δɽ༧ଌͰ͖ͨ࣌఺Ͱɼͦͷ

ࣔ͞ʹΛϘλϯͰೖྗ͢Δɽ༧ଌ݁Ռͷ౰ͨΓ֎Ε͕ը໘޲ํ

ΕΔɽɹҰํɼγεςϜʹ͸ͲͷΑ͏ͳग़୊͞ΕͨετϩʔΫ

͕ͲͷΑ͏ͳ΋ͷ͔ɼԿຕ໨Ͱ౴͔͑ͨɼͦΕ͕ਖ਼ղ͔ͩͬͨ

ͳͲͷɼσʔλ͕஝ੵ͞ΕΔɽ͜ΕΒͷσʔλΛσʔλϕʔε

ʹ஝ੵ͢Δɽ͜ΕΛ༻͍ͯݸਓͷ༧ଌೳྗͷ্޲ͷ෼ੳ͕͑ߦ

Δɽ͜ͷ༧ଌΛෳ਺ਓʹ࣮ͤ͞ߦΔ͜ͱͰ౷ܭతͳσʔλͷऔ

ಘ΋͏ߦɽ

τϨʔχϯϯά༻ VIDEO ੒ͷࣗಈԽ࡞

ςχεͷࢼ߹ΛࡱӨͨ͠ϏσΦө૾͔ΒτϨʔχϯά༻Ξϓ

ϦέʔγϣϯͰ༻͍ΔͨΊͷɼҰճ෼ͷετϩʔΫʢ͜͜Ͱ͸

γϣοτͱݺͿʣΛ੾ग़͢ɽ͜ΕʹϘʔϧ͕དྷͨํ޲ɼଧͬͨ

ɼଧͬͨҐஔͳͲͷ৘ใΛը૾͔Βऔಘͯͦ͠ͷγϣοτ޲ํ

ͷ৘ใͱͯ͠ه࿥͢Δɽ

τϨʔχϯϯά༻ΞϓϦέʔγϣϯͷ࣮૷

τϨʔχϯά༻ΞϓϦέʔγϣϯʹ͸τϨʔχϯάΛ͏ߦ

Ϣʔβ͕ར༻࣮ͯ͠ࡍʹ༧ଌͷτϨʔχϯάΛ͏ߦϑϩϯτΤ

ϯυ෦ͱɼσʔλΛ஝ੵ͠ɼίʔνΒ͕෼ੳʹ༻͍ΔͨΊͷσʔ

λϕʔε͔ΒͳΔόοΫΤϯυ෦͕͋Δɽ࣮ࡍʹϢʔβʹςε

τͯ͠΋Β͍ɼ໨తͱ͢Δσʔλ͕औಘͰ͖Δ͔ɼٴͼɼϢʔ

β͕ͪ࣋ؾΑ͘༧ଌτϨʔχϯάΛ࣮ࢪͰ͖Δ͔Λݕ౼͢Δͨ

Ίʹɼຊ೥౓͸ϑϩϯτΤϯυ෦ͷ࣮૷Λͨͬߦɽ

3ɽ2 αʔϒͷ AI ༧ଌ

͜Ε·ͰετϩʔΫʹ͍ͭͯͷ AI ༧ଌʹऔ૊ΜͰ͖ͨɽࠓ

೥౓͸αʔϒʹ͍ͭͯɼଧ޲ํٿͷ༧ଌΛ࣮͢ݱΔํ๏Λݕ౼

ͨ͠ɽ࢝ΊʹαʔϒͰ͸ಈ͖͔ඇৗʹ଎͍ͨΊ௨ৗͷ 30fpsʢ1

ඵؒʹ 30 ϑϨʔϜʣఔ౓ͷϏσΦͰ͸ΠϯύΫτͷॠؒ͸͓

Ζ͔ɼ࿹ɼගɼϥέοτͷಈ͖͕ั͑ΒΕͳ͍ɽͦ͜Ͱɼߴ଎

ΧϝϥΛ༻͍ͯࡱӨΛͯͬߦ৽ͨʹσʔληοτΛಘΔඞ༻͕

͋Δɽ·ͨɼAIֶशϞσϧʹؔͯ͠΋ɼετϩʔΫ༧ଌͷ৔߹

ͷΑ͏ʹ୯७ʹΠϯύΫτલͷ਺ϑϨʔϜΛॱ൪ʹ༻͍Δ͚ͩ

Ͱ͸ɼֶशޮ཰ɾਪ࿦ਫ਼౓ͱ΋͕͋Βͳ͍ͱ͑ߟΒΕΔɽ͜Ε

͸ߴ଎ΧϝϥΛ༻͍Δ͜ͱͰαʔϒͷΠϯύΫτ΁ࢸΔಈ͕࡞

͸αʔϒΛଧͭͨ࡞෼཭͞Ε͗͢ΔͨΊͰ͋Δɽਓͷಈ͔͘ࡉ

ͼ͝ͱʹػցతʹਖ਼֬ʹಉ͡Ͱ͸ͳ͍ɽͦͷͨΊ 240෼ͷ̍ඵ

Ͱ۠੾ͬͨ৔߹ʹɼྫ͑͹ΠϯύΫτ͔Β 10 ϑϨʔϜલͷࣸ

ਅΛ࣌ͨݟʹɼͦ͜ʹ͍ࣸͬͯΔϙʔζશ͘ҟͳ͍ͬͯΔՄೳ

ʹɽͦͷͨΊϑϨʔϜ͝ͱ͍ߴ͕ੑ LSTM ʹೖྗͯ͠΋ֶश

ޮՌ͸্͕Βͳ͍ɽ

ͦ͜Ͱ·ͣɼϙʔζͷఆٛΛ͢Δ͜ͱʹͨ͠ɽτεΞοϓ͔

ΒαʔϒͷΠϯύΫτ΁͏͔޲Ұ࿈ͷಈ࡞ͷதͰɼ࿹ɼݞɼග

ͳͲͷҐஔ͔ؔ܎Βɼಛఆͷϙʔζ͕͋Δͱͨ͑ߟɽ͜ΕΛ࣮

଎ΧϝϥͷσʔλΛ෼ੳͯ͠ௐ΂ͨߴʹࡍ

4 ੒Ռڀݚ

4ɽ1 ༧ଌτϨʔχϯά༻ΞϓϦέʔγϣϯ

ςχεࢼ߹ͷϏσΦ͔ΒɼετϩʔΫͻͱͭͣͭΛ੾ग़ͨ͠

্ʹɼ֤γϣοτʹ͍ͭͯτϨʔχϯάޮՌͷ෼ੳʹඞཁͳ৘

ใΛऔಘͨ͠ɽͦͷͨΊɼίʔτҐஔͷׂΓग़͠ɼ࠲ඪऔಘɼ

ϓϨΠϠʔݕग़ɼϘʔϧݕग़ɼϘʔϧํ޲ͷ෼ྨɼϓϨΠϠʔ

ͷҐஔɼϘʔϧͷيಓͱΠϯύΫτͷݕ஌Λͨͬߦɽਤ̍ʹ͸

஌Λࣔ͢ɽॲཧ͸୯७Ͱೋ஋ԽͷϊΠζݕͷ͏ͪͷίʔτه্

আڈΛ͍ߦɼίʔτͷ۱࢛ͷըૉ্ͷ࠲ඪΛऔಘͨ͠
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ਤ 1: ίʔτͷݕग़

ɽτϨʔχϯάΛͨͬߦ࿅༻ΞϓϦέʔγϣϯͷ࣮૷Λ܇

ը໘Λਤ̎ʹࣔ͢ɽϏσΦ͸ίʔτશମΛࣸͨ͠ίʔτ͏ߦ

VIEWͱબखͷΫϩʔζΞοϓͷೋ௨Γ͕બ΂ΔɽϘʔϧ͕དྷ

Δํ޲΍ϘʔϧΛଧͭ৔ॴͳͲɼ࠷খݶͷϓϨʔͷྲྀΕ͕͑ݟ

Δ৔߹͸ίʔτ VIEWɼ७ਮʹϑΥʔϜ͚͔ͩΒ൑அ͢Δ৔߹

͸ΫϩʔζΞοϓը૾Λ༻͍Δɽ

ਤ 2: τϨʔχϯά༻ΞϓϦέʔγϣϯͷϢʔβը໘

ը૾͸खಈɼ͋Δ͍͸ࣗಈͰίϚૹΓ͞ΕΔɽϢʔβ͸ଧٿ

ͷඈͿํ޲Λ༧ଌͨ࣌͠఺ͰʮleftʯʮstraightʯʮrightʯͷϘλ

ϯΛԡ͢ɽਤ̎͸Ϣʔβ͕ଧ޲ํٿΛࠨͱ༧ଌ͠ʮleftʯΛԡ

͠ɼਖ਼ղ΋ʮleftʯͰ͋ͬͨ৔߹ͷը໘Ͱ͋Δɽ

4ɽ2 αʔϒͷ AI ༧ଌ

αʔϒͷଧ޲ํٿΛ༧ଌ͢ΔͨΊͷσʔληοτ࡞੒Λͬߦ

ͨɽ࠷ॳʹɼҩֶ෦ͷςχε෦ͷֶੜͷαʔϒΛ༷ʑʹࡱӨ͠ɼ

AI ༧ଌͷͨΊͷࡱӨํ๏ͱղੳํ๏ͷԾઃΛཱͯͨɽͦΕΛ

ࡱΑΓϑΥʔϜͷ҆ఆ͍ͯ͠ΔσχείʔνͷαʔϒΛʹݩ

Өͨ͠ɽࡱӨ͸ίφϛεϙʔπΫϥϒࡔߐͷࣨ಺ίʔτͰͬߦ

ͨɽίʔνͻͱΓ͕αʔϒΛଧͪɼ൓ରଆͷίʔτΤϯυ͔Βɼ

ɽαʔϒͷΠͨͬߦӨΛࡱ͍ͯ༺଎ΧϝϥΛߴఆͨ͠ݻͰ٭ࡾ

ϯύΫτΛͱΒ͑ΔͨΊʹɼγϟολʔεϐʔυ͸ 240fps ͱ

ͨ͠ɽ

ɹઌʹཱͯͨղੳํ๏ͷ֬ೝΛ໨తͱͨͨ͠Ίɼαʔϒ͸

δϡʔεαΠυ͔ΒͷΈͰɼϑϥοταʔϒͱεϥΠεαʔϒ

ͷೋछྨͷٿछʹ͍ͭͯɼͦ ΕͧΕɼηϯλʔͱϫΠυͷೋํ޲

Өͨ͠ɽɹɹ͜ͷ࿈ଓࣸࡱΛଧͬͯ΋Β͍͜ΕΛͭͣٿ̌̎ʹ

ਅͷը૾ʹରͯ͠ OpenPose Λ༻͍ͯؔઅ఺ͷݕग़Λͨͬߦɽ

ਤ̏ʹͦͷαʔϒͷ࿈ଓࣸਅͱͦ͜ʹؔઅ఺ΛॏͶͨࣸਅ܈

Λࣔ͢ɽࡾஈ໨ͷ͔ࠨΒೋ൪໨ͷࣸਅΛݟΔͱΠϯύΫτͷॠ

͕ؒั͑ΒΕ͍ͯΔ͜ͱ͕Θ͔Δɽ·ͨؔઅ఺ͷσʔλ͔Βɼ

αʔϒϑΥʔϜͰҰൠʹ஌ΒΕ͍ͯΔτϩϑΟʔϙʔζΛ͸͡

Ίෳ਺ͷಛఆͷϙʔζΛબ୒ͨ͠ɽਤ̏ʹࣔ͢ͷ͸ͦͷ͏ͪͷ

ɽ͍ͯͬ͘ߦͷϙʔζͰ͋Δɽ͜ΕΒΛ༻͍ͯ༧ଌΛݸ̑̍

ਤ 3: αʔϒͷಈ࡞

ँࣙɿαʔϒͷࡱӨʹ͝ྗڠ௖͖·᷂ͨ͠ίφϛεϙʔπࡔߐ

௖͍ͨҩྗڠӨʹઌΜͯ͡͝ࡱக͠·͢ɽ·ͨίʔνͷँײʹ

ֶ෦ͷֶੜʹ͍ͨ͠ँײ·͢ɽ
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ਓؒ૯߹σβΠϯ෦໳

εΫϦʔχϯάױଶಛ௃நग़ʹΑΔҨ఻࣬ܗͷࣃͱإ AI γεςϜͷ։ൃ

୩઒ ઍਘʢڀݚֶࣃՊʣ

Պʣڀݚֶࣃ৓ɹོʢࢁ

Leeɹ ChonhoʢαΠόʔϝσΟΞηϯλʔʣ

٢઒ɹོʢαΠόʔϝσΟΞηϯλʔʣ

Լᑍɹਅ࢘ʢαΠόʔϝσΟΞηϯλʔʣ

1 ܠͷഎڀݚ

Ϩϯτήϯࠪݕ΍ৄࡉͳࠪݕΛ࣮͢ࢪΔલʹɼྟচʹ͓͍ͯ

ࣃΔҨ఻త໰୊Λਪଌ͢Δ͜ͱ͸͏͑ߟɼ͠࡯؍Λܗͷࣃ΍إ

Պܭྍ࣏ըΛཱҊ͢Δ্ͰɼඇৗʹॏཁͰ͋ΔɽͦͷΑ͏ͳਪ

ଌΛͨ͏ߦΊʹ͸ઐ໳ҩͷ௕೥ͷ͕ݧܦඞཁͰ͋Δ͜ͱ͕஌Β

Ε͍ͯΔɽઐ໳ҩͷ௕೥ͷݧܦΛ࣮૷ͨ͠Α͏ͳ AI γεςϜ

ͷߏங͕ՄೳͱͳΕ͹ɼࠜͮ͘جʹڌҩྍΛऀױʹఏ͢ڙΔ্

Ͱେ͖ͳҙٛΛ༗͢Δɽ

2 ͷ໨తڀݚ

ʢ̍ʣࣸإਅ͔Βऀױͷإ໘ը૾ॴݟΛࣗಈͰੜ੒͠ɼҨ఻࣬

ΘΕͨ৔߹ʹͦͷ৘ใΛग़ྗ͢Δ͕ٙױ AI γεςϜΛߏங͢

Δ͜ͱɼ͞Βʹɼʢ̎ʣࣃͷܗଶ͔ΒҨ఻ͷ໰୊Λਪଌ͢ΔΑ͏

ͳ AIγεςϜΛ։ൃ͢Δ͜ͱʹ͋Δ

3 ը૾ࣸਅղੳإ AI γεςϜ

৘ใͱࣸਅͷޠݴ͍͔ࡉը૾ࣸਅղੳγεςϜͰ͸ɼΑΓإ

ͯͬߦΛڀݚͯͬߜʹଆ๴ධՁࡏݱΛ໌Β͔ʹ͢ΔͨΊɼ܎ؔ

͖͕ͨɼؔ৺߲໨Λ߹̌̍ܭʹ૿΍ͯ͠ɼղੳΛ͓͜ͳͬͨɽ

·ͨɼઌఱੑͷ࣬ױΛ༗͢Δऀױʢޱ৶྾ɾ֖ޱ྾ʣʹ͍ͭͯ

ͷσʔλΛ૊ΈࠐΉ͜ͱͰɼ͜ΕΒͷऀױΛࣗಈೝࣝͤ͞ɼࣸ

ਅ͔Βऀױͷإ໘ը૾ॴݟΛࣗಈͰੜ੒͠ɼҨ఻͕࣬ٙױΘΕ

ͨ৔߹ʹͦͷ৘ใΛग़ྗ͢Δ AIγεςϜΛߏஙதͰ͋Δɽ

4 ը૾ͷੜ੒Ϟσϧإױ͚࣬޲ࡐڭՊࣃ

4ɽ1 ֓ཁ

্ड़ͷإը૾ࣸਅղੳ AI γεςϜΛϕʔεͱͨ͠ɼڲਖ਼Պ

ݱಛ௃਍அτϨʔχϯάγεςϜͷ։ൃΛਐΊͨɽإमҩͷݚ

Δͱ঱ঢ়ͷಛ௃ʹภΓݟͷσʔλΛऀױΔ࣋͢ਖ਼Պ͕อڲࡏ

ձΛػΛ਍Δऀױͭ࣋मҩ͕༷ʑͳ঱ঢ়ΛݚΒΕΔͷͰɼݟ͕

૿΍͢͜ͱ͕Ͱ͖Δͱ͑ߟΔɽτϨʔχϯάγεςϜ͸̏ͭͷ

Ϟδϡʔϧʢإը૾ੜ੒Ϟσϧɼإը૾ධՁϞσϧɼΞϊςʔ

γϣϯπʔϧʣ͔੒ΓɼͦͷৄࡉΛਤ 1ʹࣔ͢ɽإը૾ੜ੒Ϟ

σϧͱಛ௃਍அϞσϧ͸͍ΘΏΔ GANͱݺ͹ΕΔਂ૚ֶशϞ

σϧΛ׆༻͢ΔɽݚमҩͷτϨʔχϯά࣌ʹɼ·ͨ͸ख़࿅ҩʹ

ར༻ͯ͠΋Β͏͜ͱͰಘΒΕͨ஌ݟΛ܇࿅σʔληοτ΁࠶ೖ

ྗ͠ɼΞϊςʔγϣϯπʔϧͱͯ͠΋ར༻Ͱ͖Δɽ

4ɽ2 ఏҊͨ࣬͠إױը૾ੜ੒Ϟσϧ

Auxiliary Classifier Generative Adversarial Networks

(ACGAN) ͱݺ͹ΕΔੜ੒ϞσϧΛ׆༻ͯ͠ɼڲਖ਼Պࢹ਍τ

Ϩʔχϯά༻ࡐڭͷͨΊͷɼબ୒ͨ͠إͷಛ௃ʢྫ͑͹ࢹ਍߲

໨ͷҰͭͰ͋Δଆ๴ύλʔϯʔԜܕɾ௚ઢܕɾತܕʔʣ͕දΕ

Έͨɽࢼը૾ੜ੒Λإͷਖ਼໘ͱଆ໘ͷऀױͳ͍͠ࡏ࣮ͨ

ਤ 1: ͷ֓ཁڀݚ

ਤ 2: ఏҊͨ࣬͠إױը૾ੜ੒Ϟσϧ

ຊڀݚͰ͸ɼACGAN ͷߏ଄ʹରͯ͠ɼ̎ ͭͷ֦ுΛͨͬߦɽ

ୈ 1 ʹɼ༩͑ΒΕͨਖ਼໘ͱଆ໘ͷإը૾͕ಉҰਓ෺Ͱ͋Δ͔

Ͳ͏͔Λ൑ఆ͢ΔࣝผثΛ௥Ճͨ͠ɽਤ 2Ͱࣔ͢Α͏ʹɼֶश

σʔλͱͯ͠ಉ͡ਓͷը૾ηοτ͚ͩͰͳ͘ผͷਓͷਖ਼໘ɾଆ

໘إը૾Λ૊Έ߹Θͤͨը૾ηοτ΋༻͍ͯɼଛࣦؔ਺ʹಉҰ

ਓ෺Ͱ͋Δ͔Ͳ͏͔ͷ౓߹͍ΛධՁ͢Δ Similarity Loss ͷ੍

໿ΛՃֶ͑ͯशΛͨͬߦɽଛࣦؔ਺ʹ͸ޯ഑ͷফࣦΛ཈ֶ͑श

Λ҆ఆͤ͞ΔWGAN-GPͷઃܭΛऔΓೖΕͨɽୈ 2 ʹɼਖ਼໘

ͱଆ໘ͷإը૾Λɼਤ ʹԼͰࣔ͢Α͏ࠨ2 6 νϟϯωϧʢRGB

৭ͷ 3 Channel ʷ 2 ʣͷը૾ͱͯ͠ѻͬͨɽॏͶ߹Θͤ޲ํ

Ή͜ͱͰɼಉҰਓ෺ͷࠐͷ෦ҐΛ৞ΈإΕΔݱʹɼಉҐஔࡍͨ

ಉ͡إͷ෦ҐΛྀͨ͠ߟಛ௃நग़͕ՄೳͱͳΔɽ

ධՁͰ͸ɼऀױ 1000 ਓ෼ͷإը૾Λ༻͍ͯɼఏҊ֦ͨ͠ு

ϞσϧͷఆྔධՁΛੜ੒ը૾ͱֶशσʔλͷ෼෍ؒͷڑ཭Ͱ
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ਤ 3: FIDͷਪҠͱࣃՊҩࢣʹΑΔ൑ఆ

ਤ 4: ACGANͰੜ੒͞Εͨը૾ྫ

ਤ 5: ఏҊϞσϧM4͕ੜ੒ͨ͠ը૾ྫ

͋Δ Fréchet Inception Distance (FID)ɼఆੑධՁΛࣃՊҩࢣ

ͷ൑ఆʹΑͬͯͨͬߦɽϕʔεͱͳΔ ACGANϞσϧΛM1ɼ

Similarity LossΛՃ͑ͨϞσϧΛM2ɼॏͶ߹Θͤը૾Λ༻͍

ֶͯशͨ͠ϞσϧΛ M3ɼ͞Βʹ྆ఏҊΛՃ֦͑ͨுϞσϧΛ

M4 ͱݺͿɽ

ֶश epoch ਺ʹԊͬͨ FID ͷਪҠΛਤ 3 ɽM4ࣔ͢ʹࠨ ͷ

஋͸ֶशॳظஈ֊͔ΒଞΑΓখ͘͞ɼޮ཰ͷྑֶ͍श͕ߦΘΕ

͍ͯͨɽ࣍ʹɼ֤Ϟσϧͷੜ੒ը૾ 150ຕʢଆ๴ύλʔϯ֤ 50

ຕʣʹ ରͯ͠ɼ(i)ਖ਼໘ͱଆ໘ͷإը૾͕ಉҰਓ෺Ͱ͋Δ͔ɼ(ii)

ࢣՊҩࣃΕ͍ͯΔ͔ͷ൑ఆΛݱఆͨ͠ଆ๴ύλʔϯͷಛ௃͕ࢦ

ʹͯ͠΋Βͬͨɽਤ 3ӈʹࣔ͢ͱ͓ΓɼM4͕ʢiʣʹ͓͍ͯଞ

ΑΓ͍݁ߴՌΛग़͓ͯ͠ΓɼΑΓಉҰਓ෺ը૾Λੜ੒͢Δ͜ͱ

Λ֬ೝͨ͠ɽ·ͨʢiiʣʹ͓͍ͯɼM2 ͸M1 ΑΓɼM4 ͸M3

ΑΓ͍݁ߴՌ͕ಘΒΕͨɽಉҰਓ෺ը૾ੜ੒ͷ࣭͕ྑ͘ͳΔ͜

ͱͰଆ๴ύλʔϯͷಛ௃΋ޮ཰Αֶ͘शͰ͖ͨͱ͑ߟΒΕΔɽ

ɼM4ʹޙ࠷ ͕ੜ੒͢Δإը૾ͷྫΛਤ 5 ʹࣔ͢ɽM1 ͕ੜ੒

ը૾ʢਤإͨ͠ 4ʣͱൺ΂ͯɼಉҰਓ෺Ͱ͋Δ͔ɼࢦఆͨ͠ಛ௃

ΒΕͨɽݟ্͕޲Ε͍ͯΔ͔ͷ఺ʹ͓͍ͯɼ࣭ͷݱ͕

5 ଶܗࣃݩ࣍ࡾ AI γεςϜͷ։ൃ

ଶ͔ΒҨ఻ͷ໰୊Λਪଌ͢ΔΑ͏ͳܗͷࣃ AI γεςϜΛ։

ൃ͢Δ͜ͱΛ໨తͱͯ͠ɼ·ͣ͸ɼྻࣃ໛͔ܕΒ্ֺத੾ٴࣃ

ͼ্ֺӓࣃΛࣗಈநग़͢ΔγεςϜΛߏஙͨ͠ɽ࣍ʹɼ໛ܕͱ

ਤ 6: ଟ਺ܽࣃଛ܈ (n=35) ͱίϯτϩʔϧ܈ (n=80) ʹ͓͚

Δ্ֺத੾ࣃʢ্ஈʣͱ্ֺୈҰେӓࣃʢԼஈʣͷฏ૾ۉ

ਤ 7: Procrustes෼ੳʹΑΔܗݩ࣍ࡾঢ়ղੳ݁Ռ

શ਎࣬ױͷσʔλϕʔεΛ༻͍ͯɼࣃͷܗଶͱઌఱܽଛͳͲҨ

఻ੑͷ࣬ױͷؔ࿈ੑΛ໌Β͔ʹ͢ΔͨΊͷɼࣃͷܗଶͱ࣬ױͷ

σʔλϕʔεΛߏஙͨ͠ʢਤ 6)ɽ·ͨɼೋ܈ͷܗঢ়͕༗ҙʹҟ

ͳΔ͜ͱΛ Procrustes෼ੳΛ༻͍ͯ໌Β͔ʹͨ͠ʢਤ 7)ɽ

ൃද࿦จ౳

ʤࢽࡶ࿦จʥ

[1] Lee C, Tanikawa C, Lim JY, Yamashiro T. “Deep

Learning based Cephalometric Landmark Identification

using Landmark-dependent Multi-scale Patches”,

http://arxiv.org/abs/arXiv:1906.02961, 2019.

[2] Kajiwara T, Tanikawa C, Shimizu Y, Chu C, Yamashiro

T, Nagahara H. “Using Natural Language Processing

to Develop an Automated Orthodontic Diagnostic Sys-

tem”, arXiv:1905.13601, 2019.

[3] Tanikawa C, Takata S, Takano R, Yamanami H, Edlira

Z, Takada K. “Functional decline in facial expression

generation in older women: A cross-sectional study us-

ing three-dimensional morphometry.”, PloS one, 14(7),

e0219451, 2019.

ʤͦͷଞʥ

[1] ୩઒ઍਘ, ೔ຊ֖ޱ྾ֶձ ༏लϙελʔ৆, “ยଆੑ৶ֺޱ

֖྾ऀױʹ͓͚Δ௕ظ༧ޙҼࢠͷݕ౼ ”, 2019.
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γεςϜσβΠϯ෦໳ɾڥ؀Πϊϕʔγϣϯ

৽͍͠ΤωϧΪʔੑೳධՁࢦඪͷূݕͷͨΊͷৄߦࡉಈσʔλऔಘٕज़

ޱࢁ Պʣڀݚ७ʢ৘ใՊֶ߂

౦໺ ً෉ʢ৘ใՊֶڀݚՊʣ

Լా ٢೭ʢڀݚֶ޻Պʣ

1 ܠͷഎڀݚ

ۙ೥Ͱ͸େܕϏϧΛத৺ʹϏϧΤωϧΪʔ؅ཧγεςϜ

(Building Energy Management Systemɼ BEMS) ͷಋೖࣄ

ྫ͕૿͖͓͑ͯͯΓɼݐ෺શମͰͷΤωϧΪʔফඅͷݮ࡟Λ໨

తͱͯ͠؅ཧ͢ΔγεςϜͷӡ༻͕ߦΘΕ͍ͯΔɽBEMS Ͱ

͸Ϗϧݐઃ࣌ʹઃஔ͞ΕΔԹ࣪౓ܭ΍ೋࢎԽ୸ૉೱ౓ܭɼ৔߹

ʹΑͬͯ͸෩ྔܭͱ͍ۭͬͨؾηϯαʔ৘ใΛར༻͠ɼؾ׵΍

Թ࣪౓ͷௐ੔Λ͏ߦͱͱ΋ʹɼ࠷৽ͷ BEMS Ͱ͸ɼফඅిྗ

ͷ໿ 7ׂΛ઎ΊΔর໌ɾۭௐثػΛར༻ऀͷࡏෆࡏʹԠͯ͡ద

੾ʹ੍ͯ͠ޚαʔϏεΛఏ͢ڙΔ͜ͱͰɼෆཁͳిྗফඅΛ࡟

ྀ͞ߟΔλεΫΞϯϏΤϯτͳর໌ۭௐγεςϜͷಋೖ΋͢ݮ

Ε͍ͯΔɽ͔͠͠ɼݐஙʹ͓͚ΔΤωϧΪʔͷ࢖ΘΕํ͸ଟ༷

Ͱ͋Γɼຊདྷ͸ͦͷ࢖ΘΕํΛྀ͠ߟͳ͚Ε͹ݐஙͷলΤωϧ

ΪʔੑೳΛධՁ͢Δ͜ͱ͸Ͱ͖ͳ͍ɽ͔͠͠ɼ͜Ε·Ͱ͸ݐங

ͷ࢖ΘΕํΛܭଌ͢Δ͜ͱ͕Ͱ͖ͣɼྫ͑͹ັྗ͕͋Γଟ਺ͷ

དྷ٬͕͋ͬͨΓ௕ؒ࣌ӡ༻͞ΕΔݐ෺Ͱ͸ΤωϧΪʔফඅ͕େ

͖͘ͳͬͯ͠·͍ɼলΤωϧΪʔੑೳ͕௿͍ͱධՁ͞Εͯ͠·

͏ͳͲͷ໰୊͕͋ͬͨɽ

2 ͷ໨తڀݚ

զʑ͸ݐ෺ͷࣨࡏঢ়ଶͳͲΛηϯγϯάʹΑΓߴ౓ʹܭଌͰ

͖Δٕज़Λ։ൃ͠ɼݐ෺಺ͷ଺ࡏঢ়گ΍଺ऀࡏଐੑͳͲΛྀߟ

ͨ͠৽͍͠ධՁࢦඪͷఏҊΛ໨͍ͯ͠ࢦΔɽຊڀݚͰ͸ɼਓྲྀ

΍ݐங಺ڥ؀ͷৄܭࡉଌΛ͍ߦɼݐஙʹ͓͚ΔධՁࢦඪܾఆͷ

ͨΊͷσʔλΛऩूɾղੳ͢Δ͜ͱΛ໨తͱ͢Δɽ

3 ͷํ๏ڀݚ

ۙ೥ɼਂݩ࣍ࡾ౓ηϯαʔ͕ɼର৅෺΍ۭؒͷཱମతܗঢ়Λ༰

қʹ೺ѲͰ͖Δͱ͍͏ಛ௃Λͭ࣋͜ͱ͔Β஫໨ΛूΊ͍ͯΔɽ

͸͘ݹ Microsoft Kinect ৘ใ֨ࠎ౓ηϯαʔ͔Βਂݩ࣍ࡾ͕

Λऔಘ͠ήʔϜ΁ͱԠ༻͍ͯ͠Δɽਂݩ࣍ࡾ౓ηϯαʔ͔Βಘ

ΒΕΔ఺܈σʔλ͸ڑ཭৘ใͷΈ͔ΒͳΔͨΊɼݸਓΛಛఆ͢

Δ͜ͱͳ͘ɼRGB ը૾ʹൺ΂ͯϓϥΠόγʔ৵֐ͷϦεΫ͕

௿͍ͱ͍ͬͨಛ௃΋ͭ࣋ɽࠓ೥౓͸͜ͷ ౓ηϯαʔΛਂݩ࣍3

༻͍ͯਓ෺ηϯγϯάΛ͏ߦख๏Λ։ൃ͠ɼ԰಺ʹ͓͚Δਫ਼౓

ͷ͍ߴҐஔ৘ใ΍ଐੑΛऔಘ͢Δํ๏Λݕ౼ɾ։ൃ͢Δͱͱ΋

ʹɼ͜Ε·Ͱ։ൃ͖ͯͨ͠ ݩ࣍2 LiDARʹΑΔτϥοΩϯά

γεςϜʮͻͱͳͼʯʹର͠ɼಉηϯαʔΛ૊ΈೖΕΔํ๏ʹ

ɽͨ͠౼ݕ͍ͯͭ

4 ੒Ռڀݚ

ਤ 1 ʹਓ෺ݕग़γεςϜΛࣔ͢ɽಉγεςϜͰ͸·ͣҠಈମ

͕ଘ͠ࡏͳ͍ঢ়گʢഎܠ৘ใʣΛࣄલʹऔಘ͓͖ͯ͠ɼഎࠩܠ෼

๏ʹ͍ͯͮجҠಈମͱͦͷܗঢ়ʹରԠ͢Δ ཭৘ใΛऔڑݩ࣍3

ಘ͢ΔɽҠಈ෺ମ͕ର৅ྖҬ಺ʹਐೖͨ͠ͱ͖ʹɼಘΒΕΔ 3

ͱͳΔܠ౓σʔλͱഎਂݩ࣍ ౓σʔλͱͷؒʹࠩ෼͕ਂݩ࣍3

ੜ͡ΔͨΊɼͦͷࠩ෼͕ੜͨ͡ྖҬͷΈΛநग़͢Δ͜ͱͰɼҠ

ಈ෺ମͷ 3 ౓σʔλΛऔಘͰ͖Δɽ3ਂݩ࣍ ౓ηϯαʔਂݩ࣍

͸রࣹͨ͠੺֎ઢ͕ྖҬ಺ͷ෺ମʹ൓ࣹ͞Εͯηϯαʔʹ໭Δ

·Ͱͷؒ࣌Λଌఆ͢Δ͜ͱͰڑ཭Λਪఆ͢Δ TOF ΍ɼরࣜܗ

ࣹͨ͠੺֎ઢύλʔϯ͕෺ମͷද໘ܗঢ়ʹΑΓΏ͕Ή༷ࢠΛς

ϨΦ੺֎ઢηϯαʔʹΑΓଊ͑ͯڑ཭Λ͢ࢉܭΔύλʔϯরࣹ

ํࣜͳͲ͕஌ΒΕ͓ͯΓɼຊڀݚͰ͸ऀޙͷηϯαʔΛ༻͍ͯ

͍Δɽ͍ͣΕͷࣜܗ΋ର৅·Ͱͷڑ཭͕ԕ͘੺֎ઢ͕େ͖͘ݮ

ਰͨ͠Γɼର৅ͷ࣭ࡐʹΑͬͯ͸੺֎ઢΛ൓ࣹͤͣٵऩ͢Δ͜

ͱ͕͋ΔͨΊɼσόΠεʹґଘͨܽ͠ଛྖҬ͕ൃੜ͢Δ͕ɼ࿈

ଓ͢Δ ౓ը૾Λू໿͠ɼ֤ϐΫηϧͷதԝ஋ΛऔΔ͜ਂݩ࣍3

ͱͰσόΠεґଘͷܽଛ஋Λআ͢ڈΔɽྫ͑͹ਤ 2(a) ͸ 1 ϑ

ϨʔϜ͔Βੜ੒ͨ͠എܠσʔλɼਤ 2(b)͸ 30ϑϨʔϜͷதԝ

஋͔Βੜ੒ͨ͠എܠσʔλΛද͓ͯ͠Γɼ੺Ͱࣔ͞Ε͍ͯΔ෦

෼͕ܽଛ஋Ͱ͋Δ͕ɼ30ϑϨʔϜͷதԝ஋ʹΑΓܽଛ஋ͷӨڹ

Λ཈͑Δ͜ͱ͕Ͱ͖͍ͯΔɽͳ͓ɼ3 ౓ηϯαʔ͕औಘਂݩ࣍

͢Δ 3 Λੜ͡ΔͨΊɼࠩޡ౓ը૾Ͱ͸Θ͔ͣͰ͸͋Δ͕ਂݩ࣍

ຊڀݚͰ͸ɼഎܠͱͳΔ ౓σʔλͱͷࠩ෼͕ਂݩ࣍3 10cmҎ

্͋Δ৔߹ͷΈҠಈ෺ମͱͯ͠൑ఆ͢Δɽ

཭ը૾ΛηϯαʔҐஔΛத৺ͱͨ͠ڑݩ࣍ɼಘΒΕͨ̏ʹ࣍

3 ͱ޲Δɽ͜͜ͰɼΧϝϥը֯ͷਨ௚ํ͢׵ඪʹม࠲ۭؒݩ࣍

ਫฏํ޲ΛͦΕͧΕ X࣠ɼY࣠ɼԞ޲ํ͖ߦΛ Z࣠ͱ͢Δɽಘ

ΒΕͨ ͱͳΔΑ޲ର͠ɼZ͕࣠஍ද͔ΒͷԖ௚ํʹ܈఺ݩ࣍3

͏ͳ 3 ద༻લͷ׵Λద༻͢Δɽม׵ΞϑΟϯมݩ࣍ Z ࣠ͷ܏

͖͸ɼRealSense ΍ Structure Core ͱ͍ͬͨۙ೥ͷ ਂݩ࣍3

౓ηϯαʔʹ಺ଂ͞Εͭͭ͋ΔՃ଎౓ηϯαʔΛ༻͍ͯऔಘ͢

Δɽޙ࠷ʹɼZ࣠ѹॖΛ͍ߦɼௗ؍ਤͱͯ͠ XYฏ໘఺܈Λಘ

ΔɽਓؒͷମʹରԠ͢Δ఺܈ͷ·ͱ·ΓΛ DBSCANͳͲͷΫ

ϥελϦϯάΞϧΰϦζϜͰू໿͢Δ͜ͱʹΑΓɼาऀߦͷҐ

ஔΛऔಘ͢Δɽͳ͓ɼ࣮ݧͰ͸ Structure Core ηϯαʔΛ༻

͍ɼ5fpsͰऔಘͨ͠σʔλʹର͠ɼาऀߦಉ࢜ͷΦΫϧʔδϣ

ϯ΍ޫͷ౰ͨΓํͳͲʹΑΓϑϨʔϜ಺ͷҰ෦ͷਓ෺ͷҐஔ͕

ಘΒΕͳ͍৔߹Λྀ͠ߟɼաڈ 2 ϑϨʔϜͷ఺܈΋·ͱΊͯ

ΫϥελϦϯά͢Δํ๏Λ࠾༻͍ͯ͠ΔɽՃ͑ͯɼDBSCAN

ΞϧΰϦζϜʹ͓͍ͯ͸ɼΫϥελΛߏ੒͢Δ࠷খ఺਺Λઃఆ

͠ɼϊΠζʹΑΓൃੜ͢Δখن໛ΫϥελʔͷϑΟϧλϦϯά

΋͍ͯͬߦΔɽ࿈ଓ͢ΔϑϨʔϜʹ͓͍ͯݕग़͞Εͨਓ෺Ґஔ

Λͭͳ͗͋ΘͤΔ͜ͱͰਓ෺ͷي੻Λಋग़͢Δɽ

ͷهɼ্ʹ࣍ 3 ౓ηϯαʔΛզʑ͕։ൃ͖ͯͨ͠ਂݩ࣍ 2

ݩ࣍ LiDAR Λ૊Έ߹ΘͤͨτϥοΩϯάγεςϜʮͻͱͳ

ͼʯʹ૊ΈೖΕΔํ๏ʹ͍ͭͯड़΂ΔɽͻͱͳͼͰ͸ 2 ݩ࣍

LiDAR Λ༻͍ɼਓମͷਫฏεΩϟϯʹΑΓݕग़ͨ͠ҐஔΛͭ

ͳ͗͋ΘͤͯτϥοΩϯάΛ͏ߦͱͱ΋ʹɼ޿ҬۭؒΛΧόʔ

͢ΔͨΊʹ֤ॴʹઃஔͨ͠ෳ਺ͷ LiDARηϯαʔؒͷ૬ରҐ
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Background
Subtraction

3D affine
Transformation

Clustering
(DBSCAN)

3D Depth Data Moving Object

Bird’s Eye View Human Tracking

ਤ 1: ౓ηϯαʔʹΑΔਓ෺ͱϥοΩϯάγεςϜਂݩ࣍3

(a) ͋Δ 1 ϑϨʔϜͷഎڑܠ཭
ը૾

(b) 30 ϑϨʔϜͷதԝ஋ʹΑ
Δഎڑܠ཭ը૾

ਤ 2: എڑܠ཭ը૾σʔλ

ஔΛࣗಈͰܾఆ͢Δ࢓૊ΈΛ༗͢Δ͜ͱͰɼ૬ޓͷ࠲ඪܥΛڞ

༗͠ɼ୯Ұͷ্ۭؒʹτϥοΩϯά৘ใΛڞ༗Ͱ͖ɼେܕϏϧ

΍঎ࢪۀઃͳͲʹ͓͚Δେن໛τϥοΩϯάʹ΋ରԠ͢Δɽ۩

ମతͳ࢓૊Έͱͯ͠ɼ԰಺ͷดۭؒͷน໘౳ʹਫฏઃஔ͞Εͨ

ෳ਺ͷ LiDARʹ͓͍ͯɼนͳͲͷฏ໘ମͰߏ੒͞ΕΔ԰಺ۭ

ؒಛੑʹண໨͠ɼ֤ LiDAR͔ΒಘΒΕΔ఺͔܈Βฏ໘ମΛଊ

͑ͨ௚ઢ੒෼Λநग़͠ɼͦͷॏͶ߹ΘͤΛ༻͍ͯಉҰ෺ମͷೝ

ࣝͱҐஔ߹ΘͤΛ͏ߦɽ͜ΕʹΑΓ֤ LiDARͷҐஔؔ܎Λਪ

ఆ͢Δɽ͜Εʹର͠ɼલड़ͨ͠ ౓ηϯαʔ͸ਂݩ࣍3 ۭݩ࣍3

ؒͷڑ཭ը૾Ͱ͋ΔͨΊɼڑ཭ը૾͔Βมͨ͠׵ ͷۭؒݩ࣍3

఺܈σʔλʹର͠ɼͻͱͳͼͷ ͷਫ͞ߴฏ໘ʹରԠ͢Δݩ࣍2

ฏࣹӨΛऔಘ͢Δɽͦͷޙɼ্ड़ͷख๏Λ༻͍ͯਫฏ໘্ͷҐ

ஔؔ܎Λਪఆ͠ɼઃஔߴͱڼ၆֯Λྀͯ͠ߟ LiDARͱΧϝϥ

ͷ Λಋग़͢Δ͜ͱ͕Ͱ͖Δɽֶ಺ʹ͓͚ΔҐஔ܎Ґஔؔݩ࣍3

ਪఆ݁ՌͰ͸ɼ࠷େࠩޡ 10cmͰηϯαʔؒͷҐஔؔ܎Λਪఆ

Ͱ͖Δ͜ͱ͕Θ͔͍ͬͯΔɽ

͸͜ΕΒͷޙࠓ ౓ηϯαʔ͔Β਎௕ɼҠಈ଎౓ɼάਂݩ࣍3

ϧʔϓߏ੒ਓ਺ͱ͍ͬͨଐੑΛऔಘ͠ɼͲͷΑ͏ͳਓʑ͕ͲΕ

͙Β͍ͷؒ࣌౰֘ݐ෺Λར༻͢Δ͔ͷ৘ใΛϓϥΠόγʔʹ഑

ྀͯ͠ऩू͢Δํ๏Λ։ൃ͢Δͱͱ΋ʹɼݐ෺ར༻ଐੑʹԠ͡

ͨαʔϏεࢦඪͷܾఆʹ׆༻͢ΔܭըͰ͋Δɽ

ൃද࿦จ౳

ʤֶձൃදʥ

[1] ઔా ޱࢁɼݾװ ७ɼ౦໺߂ ً෉ɼਓؒߦಈΛ׆༻ͨ͠

RFIDʹΑΔϞϊͷҐஔͱछผਪఆɼୈ 27ճϚϧνϝσΟ

Ξ௨৴ͱ෼ࢄॲཧϫʔΫγϣοϓ࿦จूɼpp. 28-38ɼ2019

೥ 11݄

[2] ࡚ ɼኍ৿޾و ૱ਔɼޱࢁ ७ɼ౦໺߂ ً෉ɼาऀߦʹΑΔ

എܠӅณͷܧଓٴؒ࣌ͼҐஔʹͮ͘جҠಈي੻ਪఆख๏ɼ

ୈ 27ճϚϧνϝσΟΞ௨৴ͱ෼ࢄॲཧϫʔΫγϣοϓ࿦จ

ूɼpp. 68-75ɼ2019೥ 11݄

ʤड৆ʥ

[1] ઔా ޱࢁɼݾװ ७ɼ౦໺߂ ً෉ɼୈ 27ճϚϧνϝσΟΞ

௨৴ͱ෼ࢄॲཧϫʔΫγϣοϓ༏ल࿦จ৆ɼʮਓؒߦಈΛ׆

༻ͨ͠ RFIDʹΑΔϞϊͷҐஔͱछผਪఆʯɼ2019೥ 11݄

[2] ࡚ ɼኍ৿޾و ૱ਔɼޱࢁ ७ɼ౦໺߂ ً෉ɼୈ 27ճϚϧν

ϝσΟΞ௨৴ͱ෼ࢄॲཧϫʔΫγϣοϓ঑ྭ৆ɼʮาऀߦʹ

ΑΔഎܠӅณͷܧଓٴؒ࣌ͼҐஔʹͮ͘جҠಈي੻ਪఆख

๏ʯɼ2019೥ 11݄
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ೳσβΠϯ෦໳ػ

ඇ຋༁ RNA Λඪతͱͨ͠௿෼ࢠ૑ༀީิ෺࣭ͷ୳ࡧ

த୩ɹ࿨඙ʢۀ࢈Պֶڀݚॴʣ

দԼ߁೭ʢIDSʣ

1 ܠͷഎڀݚ

ώτήϊϜղੳऴྃޙͷ ENCODEϓϩδΣΫτʹΑΓɼώ

τήϊϜʹ͸຋༁ྖҬ͕͓͓Αͦ 3ˋͰ͋Γɼඇ຋༁ྖҬɼ͢

ͳΘͪɼλϯύΫ࣭ʹ຋༁͞Εͳ͍΋ͷͷήϊϜ͔Βసࣸ͞Ε

ΔྖҬ͕ 76 ˋ͋Δ͜ͱ͕ࣔ͞Εɼඇ຋༁ྖҬ͕ੜମػೳҡ࣋

ʹॏཁͳ໾ׂΛՌͨ͢͜ͱ͕໌Β͔ͱͳ͍ͬͯΔɽඇ຋༁ྖҬ

ͷήϊϜ͔Βసࣸ͞ΕΔػೳੑඇ຋༁ RNA͕ɼকདྷͷ૑ༀର

৅ͱͳΔ͜ͱ͸̎̌೥ۙ͘લ͔Βࢦఠ͞Ε͍͕ͯͨɼۙ೥·Ͱ

΄ͱΜͲҙࣝ͞Εͯ͸དྷͳ͔ͬͨɽ

·ͨɼϦϐʔτපʹ୅ද͞ΕΔҨ఻ੑਆܦมੑ࣬ױͳͲͷ೉

ʹࢠ௚͞ΕΔதͰɼҨ఻ݟʹ଎ٸ͕ྍ࣏ର͢Δʹױগ࣬رੑ࣏

௚઀࡞༻͢Δ௿෼ࢠ૑ༀ͕ڀݚɼੈքΛ୅ද͢Δ૑ༀۀاɼϕ

ϯνϟʔۀاʹͯ։࢝͞ΕΔঢ়گʹ͋Δɽ͜ͷதͰɼத୩ݚ͸

ϋϯνϯτϯපͷݪҼͱͳΔ CAGϦϐʔτ DNAʹ݁߹͢Δ

෼ࢠ [a] ͱͦΕʹΑΔϋϯνϯτϯපϚ΢εϞσϧͷ೴ઢ৚ମ

Ͱͷ DNAϦϐʔτ୹ॖΛใ͠ࠂ [b]ɼ͜ͷ෼໺ͰੈքΛϦʔυ

͢ΔҐஔʹ͋Δɽ

DNA ΍ RNA ͳͲΛඪతͱͨ͠௿෼ࢠ૑੒ڀݚͷϘτϧ

ωοΫ͸ɼDNA ΍ RNA ͱ௿෼ࢠͷෳ߹ମߏ଄ղੳྫ͕গͳ

͍͜ͱɼͦͷ͏͑ɼෳ߹ମߏ଄ͷγϛϡϨʔγϣϯ͕೉͍͜͠

ͱʹ͋Δɽ௿෼ࢠͱ DNAɼRNAͷෳ߹ମܗ੒͸ɼಈతͳߏ଄

มԽΛ൐ ʮ͏༠ಋద߹ʯϞσϧͰཧղ͞Ε͓ͯΓɼෳ߹ମܗ੒͢

Δ྆ऀ͕ͦΕͧΕ૬खʹܗΛద߹ͤ͞ͳ͕Β݁߹͢ΔաఔΛܦ

ΔͨΊɼόʔνϟϧεΫϦʔχϯά΍෼ࢠઃܭͳͲɼ͜Ε·Ͱ

஝ੵ͞Εͨ૑ༀٕज़Ͱ͸ରԠͰ͖ͳ͍೉͠͞Λแؚ͍ͯ͠Δɽ

2 ͷ໨తڀݚ

த୩ࣨڀݚͰ͸ɼϦϐʔτපͷൃ঱ݪҼͱͳΔϦϐʔτ

DNAɼϦϐʔτ RNA ʹ݁߹͢Δ௿෼ࢠͷ૑੡ʹ੒ޭͯ͠

͖͓ͯΓ [a,b]ɼ͜͜Ͱ૑੡ʹ੒ޭͨ͠Խ߹෺ΛϙδςΟϒίϯ

τϩʔϧͱͯ͠༻͍ͭͭɼଟ਺ͷԽ߹෺ΛεΫϦʔχϯά͢Δ

͜ͱʹΑΓɼϦϐʔτ DNA΍ RNAʹ݁߹͢Δ௿෼ࢠͷಛ௃

ྔσʔλΛऩू͠ɼ͜ͷ݁߹σʔλͱԽ߹෺ͷಛ௃Λ͋Θͤͯ

৘ใՊֶతʹղੳ͢Δ͜ͱʹΑΓɼϦϐʔυ DNA΍ RNAʹ

݁߹͢ΔԽ߹෺ͷಛ௃Λ໌Β͔ʹ͠ɼ֩ࢎඪత௿෼ࢠ૑ༀڀݚ

Λ֨ஈʹՃ଎͢Δ͜ͱΛૂ͍ͬͯΔɽ

3 ͷํ๏ڀݚ

ͱࢠͰ͸ɼ௿෼ڀݚ೥౓·Ͱͷࡢ RNAͷෳ߹ମܗ੒ܦ࿏ͷ

ղੳΛਐΊɼGRRM ๏Λ༻͍ͨෳ߹ମܗ੒ܦ࿏ʹऔΓ૊Μͩ

͕ɼ໢ཏతͳ݁߹ܦ࿏୳ࡧʹ͸๲େͳ͔͔͕ؒ࣌ΔͨΊɼ૝ఆ

ͨ͠தؒମؒͷભҠঢ়ଶΛ୳ͨ͠ࡧɽෳ߹ମܗ੒ܦ࿏୳ࡧ͸ݱ

ͯ͠ߤϘτϧωοΫͱͯ͠೉͕ؒ࣌ࢉܭதͰ͋Δ͕ɼߦ΋ਐࡏ

͍Δɽ·ͨɼ૝ఆͨ͠தؒମͷ೚ҙੑ͕௿͘ɼͲ͏ͯ͠΋ڀݚ

ऀଆͷ૝૾ͷҬΛग़ͳ͍఺͕՝୊Ͱ͋Δ͜ͱΛೝ͍ࣝͯ͠Δɽ

ຊ೥౓͸ɼܭըॻʹࣔͨ͠ܭը̍ʣRNA ͱෳ߹ମܗ੒͢Δ௿

෼ࢠͷಛ௃ྔநग़ͱ RNA݁߹ੑ෼ࢠͷ෼ྨख๏ͷ։ൃʹ஫ྗ

͠ɼSPRσʔλͷओ੒෼ղੳํ๏Λݕ౼͠ɼDNAͱ௿෼ࢠԽ

߹෺ɼฒͼʹɼRNAͱ௿෼ࢠԽ߹෺ͷ SPRσʔλΛղੳͨ͠ɽ

3ɽ1 RNA ͱෳ߹ମܗ੒͢Δ௿෼ࢠͷಛ௃ྔநग़ͱ RNA ݁

߹ੑ෼ࢠͷ෼ྨख๏ͷ։ൃ

த୩͕ࣨڀݚಘҙͱ͢Δද໘ϓϥζϞϯڞ໐ʢSurface Plas-

mon Resonance, SPRʣηϯαʔΛ༻͍ͨɼඪత DNAɼRNA

ͱ૬࡞ޓ༻͢Δ௿෼ࢠͷ୳ࡧͰ͸ɼඪతͱ͢Δ DNAɼRNAΛ

ද໘ϓϥζϞϯڞ໐ηϯαʔ্ʹݻఆԽ͠ɼͦͷද໘ʹධՁର

৅ͷ௿෼ࢠ༗ػԽ߹෺༹ӷΛ௨աͤ͞ɼͦͷࡍͷ SPR γάφ

ϧมԽͷେখ౳ʹΑΓɼ݁߹ͷఔ౓ɼ݁߹ͷ༷ࢠΛ͢࡯ߟΔɽ

ਤ 1: ɹ

ఆԽ͞Εͨಛఆͷݻʹ͸ɼਤ̍ͷΑ͏ʹද໘ʹࡍ࣮ DNAɼ

RNAʹରͯ͠ɼ༷ʑͳԠ౴͕͞࡯؍ΕΔɽ͜ͷ SPRϨεϙϯ

ε͔Βɼද໘ʹݻఆԽ͞Εͨ DNAɼRNAʹԽ߹෺͕݁߹͢Δ

ಛ௃ΛಡΈग़͢ͷͰ͋Δ͕ɼͦͷԽֶߏ଄ͱͷ૬ؔʹ͍ͭͯ͸ɼ

͋Ε͜Εٞ࿦͢Δ͜ͱ͸ՄೳͰ͸͋Δ͕ɼ૝૾ͷҬΛ௒͑ͣɼ

଴ͨΕ͍ͯΔɽ͕࡯ߟɼ৘ใՊֶత࡯ಎ͍ਂʹߋ

4 ੒Ռڀݚ

4ɽ1

͋Δඪత DNA ΛݻఆԽͨ͠ SPR ද໘ʹରͯ͠ɼೖखͰ͖

ͨԽ߹෺ΛεΫϦʔχϯάͨ͠ɽಘΒΕͨ SPR ݁Ռ͔Βɼ໿

100 Խ߹෺ͷώοτԽ߹෺Λೝఆͨ͠ɽಘΒΕͨ SPR σʔλ

ͷओ੒෼ղੳΛ࣮ͨ͠ࢪɽ͜ͷ࠷ॳͷղੳͰ͸ɼڧ౓ʹΑΓେ

·͔ʹ෼ྨ͞Ε͍ͯΔͱ൑அ͞ΕͨͨΊɼڧ౓ͷ͍ͭ̎ߴͷԽ

߹෺Λআ͍ͯ࠶౓ओ੒෼ղੳΛ࣮͕ͨ͠ࢪɼਤ̎ʹࣔ͢Α͏ʹɼ

΍͸Γڧ౓ʹΑΓ෼ྨ͞ΕΔ͕֬޲܏ೝ͞ΕͨɽSPR γάφ

ϧڧ౓΋ॏཁͳ৘ใͰ͸͋Δ͕ɼ݁߹աఔɼղ཭աఔͷ৘ใ͔

Βߏ଄ͱͷ૬ؔσʔλΛநग़͢ΔͨΊʹɼ݁߹ڧ౓ͷ֨نԽͱ

ͦͷղੳΛݕ౼ͨ͠ɽ

ͦͷ݁Ռɼਤ̏ʹࣔ͢௨Γɼද໘ DNA΁ͷ݁߹աఔɼ݁߹

෼ྨ͞ʹ܈౓ɼද໘͔Βͷղ཭աఔʹΑΓɼ̏छྨͷԽ߹෺ڧ

ΕΔ͜ͱ͕ࣔ͞Εͨɽ

ͳղੳΛਐΊ͍ͯΔɽࡉৄʹɼ͞Βࡏݱ

4ɽ2

ֶ಺ڞಉڀݚͱ࣮ͯͨ͠͠ࢪ RNA-௿෼ࢠ૬࡞ޓ༻ʹ͍ͭ

ͯɼ̐.1ͱಉ༷ͷղੳΛͨͬߦɽώοτԽ߹෺਺͸গͳ͘ɼن
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ਤ 2: ɹ

ਤ 3: ɹ

֨Խલͷσʔλͷओ੒෼ղੳͰ͸ɼઌͷ݁Ռͱಉ͘͡ڧ౓ʹΑ

Γ෼ྨ͞ΕΔ݁Ռͱͳͬͨɽ

͜ͷσʔλΛৄࡉʹղੳͨ͠ͱ͜ΖɼԽ߹෺஫ೖ௚ޙʢ̌ʙ

50 ʢ185ʙ࣌୯Ґʣͱɼαϯϓϧ͔ΒόοϑΝʔ΁ͷ੾ସؒ࣌

190 ଌ͞Εͨ͜ͱ͔؍୯Ґʣʹେ͖ͳγάφϧεύΠΫ͕ؒ࣌

Βɼ͜ͷؒ࣌ͷσʔλΛ࡟আ͢Δ͜ͱʹͨ͠ɽ·ͨɼ300 ؒ࣌

୯ҐҎ߱ͷσʔλʹ͸Խ߹෺ͷಛ௃͕ೝΊΒΕͳ͍͜ͱ͔Βɼ

ಉ͘͡࡟আͯ͠ղੳͨ͠ɽͦͷ݁Ռɼਤ̐ʹࣔ͢Α͏ʹɼ݁߹

աఔɼղ཭աఔͷಛ௃ʹԠͯ̏͡छྨͷԽ߹෺܈ʹ෼ྨ͞ΕΔ

͜ͱ͕ࣔ͞Εͨɽ͞ࡏݱΒʹղੳΛਐΊ͍ͯΔͱ͜ΖͰ͋Δɽ

5 ͷ༧ఆޙࠓ

5ɽ1 Խ߹෺ͷಛ௃తهड़ࢠͱͷ૬ؔධՁ

ͷ௨ΓɼSPRσʔλͷओ੒෼ղੳͷํ๏ʹ໨ॲΛ͚ͭΔه্

͜ͱ͕Ͱ͖ͨɽैདྷओ؍తʹ݁߹աఔͷ஗͍ʢૣ͍ʣԽ߹෺ɼ

ղ཭աఔͷ஗͍ʢૣ͍ʣԽ߹෺౳ͱ෼ྨ͍͕ͯͨ͠ɼ೚ҙੑΛ

ഉআͨ͠ώοτԽ߹෺ͷ෼ྨʹΑΓɼ͜Ε·Ͱؔੑ܎ͷബ͍ͱ

௨͢Δಛ௃͕ڞͳ͍͍͍ͯͮؾΘΕͨԽ߹෺ؒʹɼԿΒ͔ͷࢥ

ग़͞ΕΔՄೳੑ͕͋Δɽݟ

͜ͷओ੒෼ղੳख๏ͱฒͯ͠ߦɼԽ߹෺ͷԽֶతಛ௃Λநग़ɼ

෼ྨ͠ɼSPRσʔλͷ෼ྨͱಉ༷ͷ෼ྨ݁ՌΛࣔ͢ಛ௃ྔΛந

ग़͢Δ͜ͱͰɼSPRσʔλͱԽֶతߏ଄ͷಛ௃Λ݁ͼ͚ͭΔ͜

ͱ͕Մೳͱ͑ߟΒΕΔɽ͜ΕʹΑΓɼSPRσʔλΛ༻͍ͨɼΑ

Γਫ਼ີͳ෼ߏࢠ଄ઃܭΛఏҊ͍ͨ͠ɽ

ਤ 4: ɹ

Ҿ༻จݙ

[a] Small-molecule ligand induces nucleotide flipping in

(CAG)n trinucleotide repeats, Nakatani, K.; Hagihara,

S.; Goto, Y.; Kobori, A.; Hagihara, M.; Hayashi, G.;

Kyo, M.; Nomura, M.; Mishima, M.; Kojima, C. Nat.

Chem. Biol. 2005, 1, 39 r 43.

[b] Slipped-CAG DNA binding small molecule induces trin-

ucleotide repeat contractions in vivo, M. Nakamori, et

al., Nat. Genet. 2020, 52, 146 r 159.

ൃද࿦จ౳

ʤ֎෦ۚࢿʥ

[1] R1, Պֶڀݚඅॿ੒ۚ ʢAʣɼʮϦϐʔτ഑ྻΛಛڀݚ൫ج

ҟతʹԽֶम০͢ΔϦϐʔτ݁߹෼ࢠͷ૑੒ʯɼ19H00924ɼ

(୅ද)த୩࿨඙

[2] R1, Պֶڀݚඅॿ੒ۚ ௅ઓత๖ժڀݚɼʮ֩ࢎr௿෼ࢠෳ߹

ମܗ੒աఔಉఆ΁ͷࢉܭՊֶత௅ઓʯɼ19K22254ɼ(୅ද)

த୩࿨඙

[3] R1, ֶ಺ڞಉ݅̎ڀݚʢ෼୲ʣ

[4] R1, ɽ݅̐ڀݚಉڞͱͷۀا
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ޫɾྔࢠσβΠϯ෦໳

෺ཧΠϯϑΥϚςΟΫεʹΑΔʠ࣌ɾۭͷ;ͪʡ୳ࡧ

௕༑ ӳ෉ʢϨʔβʔՊֶڀݚॴʣ

দԼ߁೭ʢ৘ใՊֶڀݚՊʣ

ॴʣڀݚʢϨʔβʔՊֶ޷޹໺ࠤ

ઍಙ༃඙ʢϨʔβʔՊֶڀݚॴʣ

ॴʣڀݚ༞ʢϨʔβʔՊֶྃۄၲ

1 ܠͷഎڀݚ

ଟ͘ͷ෺ཧݱ৅͸ɼඇઢܗ෺ཧʹىҼ͢Δಥൃతͳݱ৅ʹࢧ

഑͞ΕΔɽྫ͑͹ɼڊେଠཅϑϨΞ͸ͦͷ୅දྫͰɼ஍ڥ؀ٿ

΁ͷӨڹ΋ਙେͳ͜ͱ͔Βɼͦͷ༧ଌͷඞཁੑ͕এ͑ΒΕ͍ͯ

Δɽ͜ͷΑ͏ͳಥൃతͳ෺ཧݱ৅͸࣮ݧɾܭଌɼ͓ Αͼཧ࿦ɾγ

ϛϡϨʔγϣϯղੳͰϝΧχζϜΛղ໌͢Δ͕ڀݚਐΊΒΕͯ

͍Δ͕ɼͦͷ΄ͱΜͲ͸༧ଌ͢Δ͜ͱ͕ۃΊͯࠔ೉Ͱ͋Δͱ͞

Ε͍ͯΔɽγϛϡϨʔγϣϯٕज़ͷਐาʹΑͬͯେن໛ࢉܭΛ

ඞཁͱ͢Δؒ࣌ɼۭؒ෼ղೳͷ͍ߴ਺஋ղੳ͕Մೳʹͳ͖ͬͯ

͍͍ͯͯΔ͜ͱ͔Βɼͦͷ݁ՌΛಥൃݱ৅ͷ༧ଌʹར༻͢Δ͜

ͱ͕ظ଴͞Ε͖ͯͨɽ͔͠͠ͳ͕Βɼଟݩ࣍େن໛γϛϡϨʔ

γϣϯʹΑΔղੳͰ͸ɼݩ࣍਺ͷ૿Ճʹैͬͯग़ྗ͞ΕΔσʔ

λྔ΋૿Ճ͢Δɽ͞Βʹɼྻܥ࣌σʔλͷղੳ͕ॏཁੑ͕૿͠

͖͍ͯͯΔ͜ͱ͔Βσʔλॲཧྔ΋ඈ༂తʹ૿Ճ͍ͯ͠Δɽ͜

ͷͨΊɼैདྷख๏ͷσʔλͷղੳͰ͸ཁ͢Δ͕ؒ࣌๲େʹͳͬ

͖͍ͯͯΔɽ͞Βʹɼޙࠓ΋γϛϡϨʔγϣϯαΠζ͕େ͖͘

ͳΔ͜ͱ͕༧ଌ͞Εɼैདྷͷσʔλղੳख๏Ͱ͸ॲཧͷݶք͕

ܭଌɾ؍ΔɽҰํͰɼ৘ใɾ௨৴ٕज़ͷਐาʹΑ͍ͬͯͯ͑ݟ

ଌʹΑͬͯಘΒΕͨσʔλ͕ϦΞϧλΠϜͰॲཧͰ͖ΔΑ͏ʹ

ͳ͖ͬͯͨɽಛʹਓ޻஌ೳʹΑΔσʔλॲཧٕज़ͷਐల͸େ͖

͍ɽ͜ͷΑ͏ͳݱঢ়Λ౿·͑ɼ࠷৽ͷ৘ใֶ޻Λಋೖͨ͠ਓ޻

஌ೳʹΑΔσʔλϚΠϯΠϯάʹΑͬͯޮ཰తͳ෺ཧͷղੳख

๏ͷཱ֬͠ɼ৽͍͠෺ཧݱ৅Λൃ͢ݟΔͱͱ΋ʹɼඇઢݱܗ৅

ͷ༧ଌɼ͋Δ͍͸ֶ޻తͳ׆༻Λ໨͢ࢦඞཁ͕͋Δɽ

2 ͷ໨తڀݚ

ඇઢܗ෺ཧݱ৅ͷେن໛γϛϡϨʔγϣϯͷσʔλղੳʹɼ

ઌਐతͳ৘ใֶ޻ͱਂ૚ֶशʹ୅ද͞ΕΔػցֶशٕज़Λ෺ཧ

σʔλղੳʹಋೖ͠ɼ࣍ߴͷෳܥࡶΛؚΉ෺ཧσʔλͷ৽ͨͳ

ղੳख๏Λཱ֬͢Δ͜ͱΛࢼΈΔɽ·ͨɼࠓ೥౓͔Βɼෳࡶඇ

ઢܗ෺ཧʹີ઀ʹؔ͢܎ΔϨʔβʔֶ޻ʹ͓͚Δ੍ޚɼಥൃత

ҟৗݕ஌ʹ͍ͭͯ΋ػցֶशΛಋೖ͠࠷దͳख๏Λ୳͢ٻΔɽ

3 ͷํ๏ڀݚ

લ೥౓ʹҾ͖ଓ͖ҎԼͷ̏ͭͷ՝୊Λ࣮ͨ͠ࢪɽ

(i) ɹ࣍ߴෳܥࡶʹ͓͚Δಥൃݱ৅ͷػցֶशʹΑΔൃݟ

(ii) ɹγϛϡϨʔγϣϯͱػցֶशʹݧ࣮ͮ͘جͷϦΞϧλ

ΠϜܭଌɾ੍ޚ

(iii) ɹ࣮ݧ৚݅ͷ׬શτϨʔεՄೳͳσʔλϕʔεγεςϜ

ͷ։ൃ

͜ΕΒͷ՝୊ʹՃ͑ɼࠓ೥౓͸৽ͨʹϨʔβʔֶ޻ɼಛʹେن

໛Ϩʔβʔ૷ஔʹؔ͢ΔҎԼͷ՝୊Λ৽نͰ࣮ͨ͠ࢪɽ

(iv) Ϩʔβʔ੍ޚɼಥൃతҟৗͷݕ஌ख๏ͷ։ൃ

ݚʹষ࣍໘ͷ੍໿͔Βলུ͠ɼࢴख๏ʹ͍ͭͯ͸ڀݚͳࡉৄ

੒Ռ֓ཁΛ·ͱΊͨɽڀ

4 ੒Ռڀݚ

ख๏Ͱࣔͨ̐ͭ͠ͷऔΓ૊Έʹ͍ͭͯɼ֤અͰͦΕΒͷڀݚ

੒ՌΛ·ͱΊͨɽ

4ɽ1 ݟցֶशʹΑΔൃػ৅ͷݱΔಥൃ͚͓ʹܥࡶෳ࣍ߴ

σʔλը૾ղੳʹΑΔ࣍ߴෳܥࡶʹ͓͚Δඇઢݱܗ৅ղ໌ͷ

ͨΊʹػցֶशख๏ΛߴΤωϧΪʔີ౓Պֶ෼໺΁ͷల։Λਐ

Ίͨɽଟม਺໰୊ʹ͓͚Δࢣڭͳֶ͠शʹΑΔ૬ؔؔ܎ͷநग़

΍ɼ֎ૠ໰୊ʹର͠ɼैདྷͷ൚༻ख๏ΛԠ༻ͨ͠ͱ͜Ζ๲େͳ

ݩ࣍Λඞཁͱ͢Δ͜ͱ͕໰୊ʹͳͬͨɽ͜ͷͨΊɼଟݯࢿࢉܭ

ۭؒɼଟม਺܈ʹ౷ܭతख๏Λհ͢Δ͜ͱʹΑͬͯಛ௃తσʔ

λΛอͨ࣋͠··૯σʔλྔΛѹॖ্ͨ͠Ͱैདྷͷը૾ղੳͱ

࿈ߴͯͤ͞ܞ଎͔ͭޮ཰తͳ૬ؔؔ܎ͷநग़͢Δख๏Λɼଠཅ

಺෦ͷରྲྀʹΑΔి࣓ྲྀମཚྲྀʹదԠͤͨ͞ղੳΛਐΊͨɽ

ͷଠཅͷରྲྀ૚ͰͷϓϥζϚγϛϡϨʔγϣϯͰಘΒݩ࣍̏

Εͨରྲྀ଎౓ɼ࣓৔ͷมԽʹݱΕΔߏ଄Խ͞ΕͨύλʔϯΛର

৅ʹ৘ใՊֶ΍౷ֶ͔ܭΒͷσʔλۦಈܕΞϓϩʔνͰͦͷ

ൃੜͷݪҼΛௐࠪͨ͠ɽݪҼͷௐࠪ͸ߏ଄Խ͞Εͨύλʔϯ͸

৅ʹґଘ͢Δͱ͍ݱΔ͍ͯͬ͜ىతۙ๣ʹ͋Δผͷ఺Ͱۭؒ࣌

͏Ծఆʹ͖ͮجɼґଘؔ܎Λ໨తม਺ɼۙ๣఺·ͰͷมҐΛύ

ϥϝʔλͱͨ͠ϕΠδΞϯϞσϧΛ༻͍ͯͨͬߦɽύϥϝʔλ

ͷޙࣄ෼෍ΛٻΊɼґଘؔ܎ΛఆΊͨࡍʹॏཁͱͳΔมҐΛ෼

෍ͰཧղͰ͖ΔΑ͏ʹ͢ΔλεΫͱɼߏ଄Խ͞Εͨύλʔϯͷ

ൃੜΛ༧ଌ͢ΔλεΫΛͨͬߦɽͦͷ݁Ռɼϥϕϧ༧ଌʹΑΔ

਺஋༧ଌͷՄೳੑ͕ࣔ͞Εͨɽ·ͨɼޙࣄ෼෍ਪఆʹΑͬͯύ

λʔϯԽͷ౓߹͍͕਺஋తʹࣔ͞ΕΔΑ͏ʹͳͬͨɽ

4ɽ2 γϛϡϨʔγϣϯͱػցֶशʹݧ࣮ͮ͘جͷϦΞϧλΠ

Ϝܭଌɾ੍ޚ

ϨʔβʔՃݧ࣮޻ʹ͓͚ΔϦΞϧλΠϜܭଌͷͨΊʹɼػց

ֶशΛհͯ͠γϛϡϨʔγϣϯσʔλͱ࣮ݧσʔλͱͷσʔλ

ಉԽΛ໨͍ͯ͠ࢦΔɽࡢ೥౓͸ϨʔβʔՃ޻Λ໛ͨ͠᫔ࣹྲྀମ

γϛϡϨʔγϣϯͷσʔλ͔ΒϨʔβʔͷরࣹ৚݅Λਪଌ͢Δ

ख๏Λ։ൃ͠ɼൺֱతྑ޷ͳ݁Ռ͕ಘΒΕɼͦͷ੒ՌΛࡍࠃձ

ٞͰൃදͨ͠ (ֶձൃද [1])ɽͦͷ݁ՌΛड͚ͯɼࠓ೥౓͸࣮ݧ

σʔλ͔Βরࣹ৚݅Λਪଌ͢Δख๏ͷ։ൃʹऔΓ૊Μͩɽ۩ମ

తʹ͸ɼۚଐ൘ʢಔ൘ʣʹϨʔβʔরࣹͨࠟ͠੻ͷࣸਅը૾͔

ΒϨʔβʔͷরࣹ৚݅ʢরࣹ਺ʣΛਪଌ͢ΔͨΊʹɼػցֶश

ʹΑΔਪఆख๏ͷ։ൃΛͨͬߦɽͦͷ݁Ռɼಛఆ৚݅ԼͰ͸ྑ

ͳ݁Ռ͕ಘΒΕΔ΋ͷͷɼͦͷ৚͔݅Β֎ΕͨྖҬͰͷਫ਼౓޷

͕ѱ͘ͳΔ͜ͱ΋໌Β͔ʹͳͬͨɽޙࠓ͸ɼσʔλ਺Λ૿΍͢
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ͱͱ΋ʹࣸਅը૾ͷऔಘํ๏Λվળ͠༧ଌਫ਼౓ͷ্޲ʹऔΓ૊

Ήɽ·ͨɼγϛϡϨʔγϣϯσʔλͱͷ࿈ܞʹ͍ͭͯ΋ணख͢

Δ༧ఆͰ͋Δɽ

4ɽ3 શτϨʔεՄೳͳσʔλϕʔεγεςϜͷ׬৚݅ͷݧ࣮

։ൃ

ख๏ɼσʔλऔಘํ๏ɼσʔλղੳํݧ͸ɼ࣮͍͓ͯʹݧ࣮

๏Λ͢΂ͯه࿥ɼσʔλϕʔεԽ͢Δ͜ͱ͸ɼ࣮ݧͷશϓϩη

εΛؔऀ܎Ͱڞ༗͢Δ͜ͱʹΑ࣮ͬͯݧͷ৴པੑΛ֬อ͢Δ͜

ͱ͕Ͱ͖ΔͨΊɼඞཁੑ͕ߴ·͍ͬͯΔɽ͜ΕʹΑͬͯɼσʔ

λվ͟ΜɼͶͭ଄Λ๷͗ɼݧ࣮ݱ࠶ͷՄೳੑΛอো͢ΔͳͲɼ

ɼෆࢭ๷ނࣄΔ͚͓ʹݧΊΔɽ͞Βʹ͸ɼ࣮ߴͷ৴པੑΛݧ࣮

ඞཁͳۀ࡞ͷݮ࡟ɼܦඅݮ࡟ɼ͓Αͼֶੜ౳ͷڭҭʹ΋׆༻͕

͓ʹݧ૷ஔΛར༻ͨ͠Ϩʔβʔ࣮ܕ଴͞Ε͍ͯΔɽಛʹɼେظ

͍ͯ͸େ͖ͳ՝୊ͱͳ͍ͬͯͨɽ͜Ε·Ͱʹɼܭଌ͔ثΒऔಘ

σʔλΛऩू͢Δσʔλϕʔεݧ࣮ͨ͠ SEDNA[a] Λ੔උ͠

͖ͯͨɽฏ੒ 30 ೥౓ʹ͸ɼ࣮ݧͷ४උঢ়گΛϊʔτΛهೖ͢

Δ֮ײͰه࿥Ͱ͖Δ͍ΘΏΔʮϥϘϊʔτʯγεςϜΛߏங͠

ͨɽ͜ΕʹΑͬͯɼλʔήοτͷ੡ه࡞࿥Λۀ࡞Λ͠ͳ͕Βλ

ϒϨοτ͔Βೖྗ͢Δ͜ͱͰৄ͍͠ϓϩηεΛه࿥͢Δ͜ͱ͕

Մೳʹͳͬͨɽ͜Ε·Ͱɼλʔήοτ੡࡞ͷٕज़৬һ͕ݸผʹ

ϊʔτʹه࿥͍ͯͨ͠σʔλ΋ɼλʔήοτ੡࡞άϧʔϓɼ͓

ΑͼͦͷλʔήοτΛ࢖༻͢ΔϓϥζϚ࣮ݧάϧʔϓͷϝϯ

όʔʹ΋ه࿥͕ӾཡͰ͖ΔΑ͏ʹͳͬͨɽਤ 1.ʹίʔϯܗঢ়ͷ

ԖʹۚϝοΩΛࡍ͢ࢪͷ֤छύϥϝʔλ੡࡞ϓϩηε΍੡͞࡞

Εͨλʔήοτ৘ใ͕ڞ༗͞ΕΔ͜ͱʹΑͬͯɼ࣮࣌ݧͷλʔ

ήοτઃஔϛεͷ๷ࢭɼ࿦จԽ͞Ε࣮ͨݧσʔλͷτϨʔαϏ

ϦςΟ֬อͳͲʹ͓͍ͯ৴པੑ͕ߴ·ͬͨɽ

ಉ༷ʹɼେܕϨʔβʔ࣮ݧʹ͓͚Δνϟϯόʔۀ࡞༻ͷϥϘ

ϊʔτ΋ฒͯ͠ߦ։ൃΛ͓͜ͳ͍ͬͯΔɽ͜ΕʹΑͬͯɼෳ਺

ਓͷνϟϯόʔۀ࡞΋ޙۀ࡞ͷ֬ೝ͕ۀ࡞ԁߦʹ׈ΘΕΔ͜ͱ

͔Βɼޮ཰Α࣮͑͘ߦ͕ݧΔΑ͏ʹͳΔ͚ͩͰͳ͘ɼݱ৔ۀ࡞

ͷ҆શੑ্޲ʹ΋د༩Ͱ͖Δɽ

ਤ 1: ۚϝοΩۀ࡞ʹ͓͚Δ֤छύϥϝʔλͱ্͕࢓Γࣸਅͷ

࿥ه

4ɽ4 Ϩʔβʔ੍ޚɼಥൃతҟৗͷݕ஌ख๏ͷ։ൃ

ϨʔβʔՊֶڀݚॴ͕ӡ༻͢ΔେܕϨʔβʔ૷ஔ (LFEX)

͸ɼੈք࠷େڃͷϨʔβʔग़ྗ͕ಘΒΕΔ૷ஔͰ͋Δɽͦͷ

Ϩʔβʔग़ྗΛৗ࣌௚઀ܭଌ͢Δ͜ͱ͸ٕज़తɼίετతʹ

ͷதثճ͸ͦͷ૷ஔͷଟஈ૿෯ࠓతͰ͸ͳ͍ɽͦͷͨΊɼ࣮ݱ

ͷ̍ஈ (H0PCS25)ʹ͍ͭͯɼܭଌ͕༰қͰৗܭ࣌ଌ͍ͯ͠Δ

Ϩʔβʔ૿෯ثͷిѹ৘ใͱϨʔβʔͷεϖΫτϧ৘ใʢத৺

೾௕ɼϐʔΫ೾௕ɼύϧε෯ʣͷΈΛ༻͍ͯ૿෯͞ΕͨϨʔβʔ

ͷग़ྗΛ༧ଌ͢ΔγεςϜͷ։ൃΛͨͬߦɽਤ 2ʹ૷ஔ֓ཁͱ

ଌՕॴΛࣔ͢ɽܭ

-ճ͸ɼAI։ൃϓϥοτϑΥʔϜʮReNormʯΛಋೖɼKernelࠓ

GCNNɼDBSCAN-GCNNɼRandom ForestɼXGBoost ͳͲ

ͷΞϧΰϦζϜΛར༻ͯ͠ग़ྗΤωϧΪʔͷ༧ଌΛͨͬߦɽਤ

2ʹɼ໿ 80γϣοτͷ࣮ଌσʔλ͔Βֶश༻σʔλΛੜ੒ɼֶ

शΛͨͬߦɽͦΕΛड͚ͯɼূݕ༻ͷ 10 γϣοτͷిѹͱε

ϖΫτϧ৘ใ͔Βग़ྗ༧ଌΛ͍ߦɼ࣮ࡍͷܭଌ஋ͱͷࠩΛௐ΂

ͨɽͦͷ݁ՌΛද 1ʹࣔ͢ɽͦͷ݁Ռɼ346-406 [mJ] ͷग़ྗͷ

γϣοτʹର͠ɼඪຊඪ४ภࠩ 6.685 [mJ]ͱൺֱతਫ਼౓ͷ͍ߴ

༧ଌ͕Ͱ͖Δ͜ͱ͕໌Β͔ʹͳͬͨɽޙࠓ͸ɼֶशσʔλΛ૿

΍ͯ͠ਫ਼౓ΛߴΊɼ࣮ࡍͷ૷ஔӡ༻΁ͷ૊ΈࠐΈΛ໨͢ࢦ༧ఆ

Ͱ͋Δɽ

ਤ 2: Ϩʔβʔ૿෯ثͱܭଌثͷ֓ཁਤ

ද 1: Ռ݁ূݕ (୯Ґ:mJ)

γϣοτ൪߸ ଌ஋ܭ ༧ଌ஋ ࠩ

3680 384.6029 388. -3.397

3681 392.7686 398. -5.231

3682 346.2243 362. -15.776

3683 351.9402 354. -2.060

· · ·

ඪຊඪ४ภࠩ 6.685

Ҿ༻จݙ

[a] ౻Ԭ৻հ, ௕༑ӳ෉ ଞ, “ϓϥζϚ࣮ݧʹ͓͚Δσʔλղੳ

ΠϯϑϥετϥΫνϟʔɼ4. ϨʔβʔΤωϧΪʔֶ࣮ݧ

σʔλϕʔε SEDNAͷ੔උͱར༻”, ϓϥζϚɾ֩༥߹ֶ

ձձࢽ Vol.95, No.5, 2019೥.

ʤֶձൃදʥ

[1] H. Nagatomo, S. Hirayama, Y. Matsushita,ʠReal-time

sensing of laser ablation plasma using deep learning sys-

temʡ, OPTIC & PHOTONICS International Congress

2019, April 22-26, Yokohama Japan
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ޫɾྔࢠσβΠϯ෦໳

ૉ֩෺ཧ࣮͓ݧΑͼؔ࿈෼໺΁ͷਂ૚ֶशͷద༻

த໺ࢤوʢRCNPʣɼ࡚ؠণࢠʢRCNP/େཱࢢࡕେֶʣ

௕ݪɹҰʢIDSʣɼதౡ༔ଠʢIDSʣɼ෢ଜࢠلʢIDSʣ

1 ܠͷഎڀݚ

ຊڀݚ͸ɼंͷࣗಈ૸ߦ΍ҩྍը૾ͷࣗಈ਍அͳͲͰ஫໨͞

Ε͍ͯΔ AIͷج൫ٕज़ɼػցֶशΛɼૉཻࢠɾ֩ࢠݪ෺ཧֶ࣮

ࢦ΁ద༻ͤ͞ɼൃలͤ͞Δ͜ͱΛ໨ڀݚɼ͓Αͼؔ࿈෼໺ͷݧ

͍ͯ͠Δɽ۩ମతʹ͸ɼ৘ใ෼໺ʹ͓͚Δ࠷ઌ୺ػցֶशٕज़ɼ

ਂ૚ֶश͓Αͼۦڥ؀ಈػܕցֶशͷಋೖΛ໨͢ࢦɽ͜͜Ͱɼ

େܕՃ଎ثΛ༻͍ͨૉཻࢠɾ֩ࢠݪ෺ཧֶ࣮ݧ͸ɼ࣮ݧͷڊେ

Խ΍ߴ౓Խʹ൐ͬͯσʔλ޲ࢦαΠΤϯε΁ͷม๴ͷظ࣌Λܴ

͍͑ͯΔɽڊେԽ͞ΕͨՃ଎ݧ࣮ثʹ͓͍ͯɼϏοάσʔλͷ

ऩूɾॲཧͱղੳٕज़͸ɼॏཁͳجڀݚ൫Ͱ͋Δɽ·ͨɼ࣮ݧ

਱ߦඅ༻ֹ͕ߴͰ͋ΔͨΊɼߴਫ਼౓Ͱ࣮ݧ૷ஔΛ੍͠ޚɼ࣮ݧ

ͷޮ཰ԽΛਤΔ͜ͱ͕ඞਢͰ͋Δɽ

ຊڀݚͰ͸ɼ࠷ઌ୺ػցֶशͷಋೖʹΑΓɼՃ଎ݧ࣮ثʹ͓

͚Δࣝผॲཧ΍ճؼॲཧͷੑೳ্޲΍ɼ࣮ݧ૷ஔ੍ٕޚज़ͷ։

ൃΛ໨͢ࢦɽ৘ใՊֶऀڀݚͱͷڠ૗ʹΑΓɼඈ༂తͳൃల͕

଴͞ΕΔɽظ

2 ͷ໨తڀݚ

ຊڀݚͷ໨త͸ɼૉཻࢠɾ֩ࢠݪ෺ཧֶ࣮ݧɼ͓Αͼͦͷؔ

࿈෼໺΁࠷৽ػցֶशΛద༻͠ɼج൫σʔλॲཧٕज़ͷੑೳ޲

্ɼޮ཰ԽΛਤΔ͜ͱͰ͋Δɽ

͜͜ͰɼՃ଎ثΛ༻͍ͨૉཻࢠɾ֩ࢠݪ෺ཧֶ࣮ݧͰ͸ɼ

1) Ճ଎ثʹΑΓϏʔϜՃ଎ɾিಥ࣮ݧΛ͍ߦɼ࣮ݧͰੜ੒͞Ε

ͨେྔͷཻࢠΛଌఆثͰଌఆ͢Δɼ

2) ଌఆ͞Εͨ๲େྔͷ࣮ݧσʔλΛ஝ੵ͢Δɼ

3) ஝ੵ͞ΕͨଌఆσʔλΛɼཻࢠͷΤωϧΪʔ৘ใɼҐஔ৘ใ

΁ม͢׵ΔͨΊͷֱਖ਼ॲཧΛ͏ߦɼ

4) ஝ੵɾֱਖ਼͞Ε࣮ͨݧσʔλͷͳ͔͔ΒɼσʔλղੳʹΑΓ

৅Λநग़ɼࣄ߸ඍͳ৴ۃ

Λ͍ߦɼ෺ཧύϥϝʔλΛଌఆɼܾఆ͢ΔɽຊڀݚͰ͸ɼ্ه

ͷ 1)ɼ3)ɼ4)ʹ͓͚ΔػցֶशͷదԠڀݚͱͯ͠ɼՃ଎ޚ੍ث

ٕज़ɼ͓Αͼσʔλॲཧٕज़ (ଌఆσʔλֱਖ਼ɼσʔλղੳ)ͷ

։ൃΛ͍ߦɼੑೳ্޲Λ໨͢ࢦɽ͞Βʹɼ֩ࢠݪ෺ཧཧ࿦ࢉܭ

΁ͷػցֶशͷద༻ڀݚ΋͏ߦɽ

3 ͷํ๏ڀݚ

ຊ೥౓͸ԼهͷϓϩδΣΫτʹ͍ͭͯɼڀݚ։ൃΛ࣮ͨ͠ࢪɽ

3ɽ1 ૉཻݧ࣮ࢠσʔλղੳʹ͓͚Δ৴߸ࣝผख๏ͷ։ൃ

Δ͚͓ʹݧɼBelle࣮ݧিಥ࣮ࢠཅిࢠΤωϧΪʔిߴ B த

յաఔ่كࢠؒ (B0 → γγ) ෺ཧղੳͷͨΊͷ৴߸ࣝผख๏Λ

։ൃ͢Δɽ͜͜ͰɼB0 → γγ աఔ͸ɼඪ४ཧ࿦Ͱ͸ treeϨϕϧ

Ͱ͞ࢭېΕɼ੍͘ڧ໿͞Ε͍ͯΔ (෼ذൺ໿ 10−8)ɽҰํɼϧʔ

ϓΛؚΜͩૉաఔͰهड़͞ΕΔͨΊɼ৽෺ཧ༝དྷͷྔޮࢠՌͷ

ग़͕ՄೳͰ͋ΔɽݕՌͷޮࢠ༩ɼྫ͑͹ՙిώοάεʹΑΔྔد

๲େͳഎࣄܠ৅͔ΒɼΘ͔ͣͳ৴߸ࣄ৅நग़͢ΔͨΊʹɼਂ૚

ֶशʹΑΔ৴߸ࣝผೳྗͷ্޲Λ໨͢ࢦɽ͜Ε·Ͱʹ΋ߴΤω

ϧΪʔ࣮ݧʹ͓͍ͯ͸ɼ༷ʑͳػցֶशʹΑΔσʔλॲཧɼղ

ੳΧοτʹΑΔબผ΍தؒ૚͕ 1-2૚ͷχϡʔϥϧωοτϫʔ

Ϋ (NN)౳ʹΑΔࣝผ͕ߦΘΕ͖ͯͨɽ͜ΕΒ͕ಛ௃Λࣔ͢෺

ཧྔʢಛ௃ྔɼhigh-level dataʣΛ༻͍ͯػցֶशΛ͖ͯͬߦ

ͨͷʹରͯ͠ɼຊڀݚͰ͸ɼಛ௃ྔͷࢉܭ౳ͷσʔλͷલॲཧ

ΛߦΘͣɼ௿ಛ௃σʔλʢlow-level dataʣΛ༻͍ͨਂ૚ֶशʹ

ΑΔख๏Λ։ൃ͢Δɽ։ൃ͞Εͨ৴߸ࣝผख๏ΛɼILC࣮ܭݧ

ըͰͷϑϨʔόʔࣝผʹ΋ద༻͠ɼੑೳධՁΛ͏ߦɽ

3ɽ2 ͷ։ൃޚ੍ثցֶशΛ༻͍ͨՃ଎ػ

ࢠɾཅిࢠʢKEK)ʹ͓͚ΔిߏػڀݚثΤωϧΪʔՃ଎ߴ

ೖࣹث Linac ͷՃ଎ثӡసௐ੔γεςϜͷ։ൃͱͯ͠ɼػց

ֶशΛ༻͍ͨՃ଎؅ͷ RFҐ૬ௐ੔ɼ͓ΑͼɼϏʔϜҐஔิਖ਼

ͷͨΊͷεςΞϦϯάి࣓ੴͷௐ੔ͷͨΊͷૅج։ൃΛ͏ߦɽ

Linac Ճ଎ثӡసͰ͸ɼԹ౓มԽɼৼಈ౳ɼڥ؀ͷӨڹΛड͚

ͯӡసঢ়͕گมΘΔͨΊɼӡసύϥϝʔλΛৗ࣌ௐ੔͍ͯ͠Δɽ

ӡసௐ੔ͷ࠷దԽɼߴ଎ԽΛ͍ߦɼೖࣹޮ཰Λ্ͤ͞޲ΔͨΊ

ʹɼຊڀݚͰ͸ɼػցֶशΛ༻͍ͨӡసύϥϝʔλௐ੔ํ๏ʢՃ

଎؅ͷ RFҐ૬ௐ੔ɼ͓ΑͼɼεςΞϦϯάి࣓ੴͷௐ੔ํ๏ʣ

Λ։ൃ͠ɼͦͷੑೳධՁΛ͏ߦɽ

3ɽ3 ਖ਼ͷ։ൃֱثցֶशΛ༻͍ͨଌఆػ

ຊڀݚͰ͸ɼILC ըͰͷి࣓ΧϩϦϝʔλͷΤωϧܭݧ࣮

Ϊʔֱਖ਼ख๏ͷ։ൃΛ͏ߦɽి࣓ΧϩϦϝʔλ͸, ೖࣹ͞Εͨ

Βͷग़ྗ͔ثͰ͋ΔɽଌఆثͷΤωϧΪʔΛଌఆ͢Δଌఆࢠཻ

σʔλΛֱਖ਼ͯ͠ɼೖཻࣹࢠͷΤωϧΪʔ஋ΛಘΔɽҰൠతʹɼ

ೖཻࣹࢠͷΤωϧΪʔͷ஋͸ɼଌఆثͷग़ྗσʔλͷ஋ͱൺྫɼ

ͭ·ΓઢੑܗΛԾఆͯ͠ΤωϧΪʔֱਖ਼Λ͏ߦɽ͔͠͠ɼઌߦ

ʹঢ়౳ܗͷثͷछྨɼೖࣹҐஔͰͷଌఆࢠΑΓɼೖཻࣹʹڀݚ

ΑΓɼΤωϧΪʔֱਖ਼܎਺ͷ஋͕ҟͳΓɼଌఆثͷԠ౴͕ඇઢ

ͳΔ͜ͱͰΤωϧΪʔͷଌఆਫ਼౓͕ѱԽ͢Δ͜ͱ͕໌Β͔ʹܗ

ʹͳͬͨɽͦ͜Ͱɼਂ૚ֶशʹΑΔΤωϧΪʔֱਖ਼ख๏Λ։ൃ

ͯ͠ΤωϧΪʔଌఆਫ਼౓ͷ্޲Λ໨͢ࢦɽ

3ɽ4 ࢠ֨ QCD ஋ੜ੒ظցֶशΛ༻͍ͨॳػͷͨΊͷࢉܭ

ࢠ֨ QCD Λ༻͍ͨɼ֩ྗͷϙςϯγϟϧੜ੒ࢉܭʹ͓͍

ͯ͸ɼࢄཚҐ૬ࠩ΍ଋറঢ়ଶΛௐ΂ΔͨΊʹɼੜ੒͞Εͨϙς

ϯγϟϧΛ࿈ଓؔ਺ʹΑΓϑΟοτΛ͍ͯͬߦΔɽ͜ͷ࿈ଓؔ

਺ʹ͸ multi-Gaussian Λ͸͡Ίͱ͢Δ༷ʑͳؔ਺͕༻͍ΒΕ

͍ͯΔ͕ɼಛʹ multi-Gaussian ʹΑΔϑΟοτ͸ෆ҆ఆͰ͋

ΓɼϑΟοτͷॳظ஋Λਖ਼͘͠બ͹ͳ͚Ε͹ɼχ2 ͨ͠ࢄൃ͕

ΓɼϑΟοτͷΠλϨʔγϣϯ͕ऴΘΒͳ͍ͱ͍͏໰୊͕͋ͬ

ͨɽͦ͜ͰɼϙςϯγϟϧͷϑΟοτΛޮ཰తʹਐΊΔͨΊʹɼ

ɽϙςϯγϟϧ͏ߦ஋ੜ੒ΛظցֶशΛ༻͍ͨϑΟοτͷॳػ

͕̍-Gaussɼ͓ Αͼ 2-Gaussؔ਺ͷٙࣅσʔλΛ࡞੒ͯ͠ NN

Λ܇࿅͠ɼ֨ࢠ QCD Ͱ࡞੒ͨ͠ϙςϯγϟϧʹରͯ͠ɼNN

Λద༻ͯ͠ධՁΛ͏ߦɽ
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4 ੒Ռڀݚ

ҎԼʹɼڀݚ੒ՌΛࣔ͢ɽ͜ΕΒͷ݁ՌΛࠃ಺ֶձɼֶࡍࠃ

ձͰൃද͠ɼ͞Βʹम࢜࿦จͱͯ͠·ͱΊͨɽ

4ɽ1 ૉཻݧ࣮ࢠσʔλղੳʹ͓͚Δ৴߸ࣝผख๏ͷ։ൃ

Belle࣮ݧɼ͓Αͼ ILC࣮ܭݧըͷγϛϡϨʔγϣϯσʔλ

Λ༻͍ͯධՁΛͨͬߦɽlow-level data(ཻࢠͷ ӡಈྔͱੜݩ4

੒ҐஔʣΛ༻͍ͨਂ૚ֶशʹΑΔ৴߸ࣝผํ๏Λ։ൃͨ͠ɽ݁

ՌΛਤ̍ʹࣔ͢ɽBG rejection͕ྖ͍ߴҬͰ͸ɼैདྷͷࣝผख

๏ʹൺ΂ͯݕग़ޮ཰Λ໿ 2-3 ഒվળͰ͖ͨɽಛʹɼhigh-level

data ͱ low-level data Λ࢖༻ͨ͠ਂ૚ֶश͕ɼ࠷΋ྑ͍ࣝผ

ੑೳΛࣔͨ͠ɽಉ༷ͷख๏Λ ILC࣮ݧʹద༻ͨ͠ͱ͜Ζɼैདྷ

ͷํ๏ʹൺ΂ͯɼഎࣄܠ৅Λ൒෼ҎԼʹ௿ݮͰ͖ͨɽ

ਤ 1: ਂ૚ֶशʹΑΔख๏ʢDNNʣͱैདྷख๏ʢLRʣͷੑೳධ

Ձ݁Ռɽ(a)શྖҬɼ(b)BG rejection͕ 0.9Ҏ্ͷྖҬɼʹର

Ԡ͍ͯ͠Δɽۂઢ͕ӈ্ʹ͍ۙ΄Ͳੑೳ͕͍͜ߴͱΛࣔ͢ɽ

4ɽ2 ͷ։ൃޚ੍ثցֶशΛ༻͍ͨՃ଎ػ

Linac Ճ଎ثӡసσʔλΛऩू͠ɼͦͷσʔλΛ༻͍ͯՃ଎

ߴɽೖࣹޮ཰͕ͨͬߦదԽख๏Λ։ൃΛ࠷ӡసύϥϝʔλͷث

͍ӡసσʔλΛࢣڭͱͯ͠ NNΛ܇࿅ͨ͠ɽԹ౓ɼ࣪౓ͱ͍ͬ

ͨՃ଎ڥ؀ثύϥϝʔλɼ͓Αͼ RF ύϥϝʔλΛೖྗ͢Δ

DNNʹΑͬͯɼਖ਼౴཰໿ 90%ͰɼRFҐ૬ύϥϝʔλͷ࠷ద

஋Λ༧ଌ͢Δ͜ͱ͕Ͱ͖ͨɽ

4ɽ3 ਖ਼ͷ։ൃֱثցֶशΛ༻͍ͨଌఆػ

ILC SiDి࣓ΧϩϦϝʔλͷଌఆثγϛϡϨʔγϣϯσʔλ

Λ༻͍ͯධՁΛͨͬߦɽΧϩϦϝʔλͰಘΒΕΔೖཻࣹࢠͷΤ

ωϧΪʔ஋ͷֱਖ਼Λɼਂ૚ֶशʹΑΔճؼ໰୊ͱͯ͠ఆࣜԽ͠

ͨɽೖཻࣹࢠʹΑΔώοτ৘ใΛ low-level dataɼώοτΛΫ

ϥελϦϯάͯ͠ಘΒΕΔΫϥελʔσʔλΛ high-level data

ͱͨ͠ɽHigh-level data ͱ low-level data Λ࢖༻͢Δͱɼߴ

ΤωϧΪʔྖҬͰΤωϧΪʔ෼ղೳ্͕͢޲Δ͜ͱ͕ࣔ͞Εͨɽ

4ɽ4 ࢠ֨ QCD ஋ੜ੒ظցֶशΛ༻͍ͨॳػͷͨΊͷࢉܭ

͍ͯ༺σʔλΛࣅٙ NNΛ܇࿅͠ɼ࣮ࡍͷ֨ࢠ QCDͷϙς

ϯγϟϧʹద༻͠ɼ̍-Gauss ϑΟοτɼ2-Gauss ϑΟοτʹ

ର͢ΔϙςϯγϟϧϑΟοτͷॳظ஋Λੜ੒͠ɼධՁΛͨͬߦɽ

ͦͷ݁Ռɼ1-GaussϑΟοτʹରͯ͠ɼਫ਼౓ͷྑ͍ॳظ஋Λಘ

Δ͜ͱ͕ग़དྷͨ (MSE 10−4 ఔ౓)ɽ2-Gauss ϑΟοτʹ͍ͭ

ͯ͸ɼϑΟοτͷࠩޡΛྀߟʹೖΕͨଛࣦؔ਺Λ༻͍ͨ NNΛ

ஙͯ͠ɼχ2ߏ ∼2ఔ౓Ͱɼٙࣅσʔλͷֶश͕ग़དྷͨɽ
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σδλϧώϡʔϚχςΟʔζ෦໳

ਓ޻஌ೳʹΑΔ෹إͷ༷ࣜղੳͱͦͷܥේʹؔ͢Δڀݚ

౻Ԭ য়ʢจֶڀݚՊʣ

େੴ ॴʣڀݚज़ٕ࢈େֶੜژʢ౦ַ࢙

௕ݪ ҰʢIDSʣ

தౡ༔ଠʢIDSʣ

Benjamin RenoustʢIDSʣ

1 ܠͷഎڀݚ

ඒज़࡞඼ʹ͸࣌୅΍஍Ҭ, ,΍ྲྀ೿ʹΑΔಛ௃తऀ࡞ తͳܕྨ

ද͕͋ࣜํݱΓ, ͦΕΛ༷ࣜͱশ͖ͯͨ͠. ͦͯ͠, ͸ڀݚ༷ࣜ

ਤ૾ڀݚͱͱ΋ʹඒज़ֶ࢙ͷࠜװΛͳ͖ͯͨ͠. ͔͠͠ͳ͕Β,

ʮ࡞඼ΛݟΔʯͱ͍͏ैͮ͘جʹݧܦ֮ࢹདྷͷ༷ࣜڀݚʹ͸, ݸ

ਓత͕ͮ͘جʹݧܦΏ͑ͷओੑ؍, ,඼ͷಛ௃Λநग़࡞ ྨผͯ͠

,Խ͢Δ͜ͱͷዞҙੑޠݴ ͞Βʹ͸ઌ͔ڀݚߦΒ͋ͨ͑ΒΕͨ

ઌೖ؍ʹΑͬͯ, ৗʹᐆດ͞, ෆ࣮͕͖֬ͭ͞·ͱ͖ͬͯͨ.

༷ࣜ͸ओ୊΍ਤ૾ͱͱ΋ʹඒज़࡞඼ͷ࠷΋جຊతͳཁૉͰ͋

Δ. ͱ͜Ζ͕, ۙ೥ͷ೔ຊɾ౦༸ඒज़ڀݚ࢙ʹ͓͍ͯ͸, ඼ͷ࡞

ҙຯ΍ػೳ, ,ΔҰํͰ·ߴड͞ΕΔ৔ͳͲ΁ͷؔ৺͕ڗ ݚ༷ࣜ

.ଓ͍͍ͯΔ͕گΘ͟ΔΛಘͳ͍ঢ়ݴΉ͠Ζ௿ௐͱڀ ڀݚ༷ࣜ

ʹ͸࡞඼ͷݧܦ֮ࢹͷ஝ੵ͕ෆՄܽͰ͋Δ͕, ඒज़࡞඼͕ޫ؍

,Խ͞ΕΔ͜ͱʹΑͬͯݯࢿ ձ͕ػͷݧܦ֮ࢹ໨తʹΑΔڀݚ

ಘ೉͘ͳ͖͍ͬͯͯΔ͜ͱ, ,Ε͕ٸ੒Ռ͕ڀݚ Λ஝ੵݧܦ֮ࢹ

͢Δ༨༟͕ͳ͘ͳ͍ͬͯΔ͜ͱ, ༷ࣜͮ͘جʹݧܦ֮ࢹͯͦ͠

తͳҰ໘΍ෆ࣮͕͖֬ͭ͞·ͱ͏͜ͱ؍͸Ͳ͏ͯ͠΋ओʹڀݚ

΋༷ࣜܟ͕ڀݚԕ͞ΕΔཁҼͱͳ͍ͬͯΔ.

ͱ͜Ζ͕ۙ೥, ৘ใՊֶͷ෼໺ʹ͓͍ͯ, ͱΓΘ͚෹૾ͷإʹ

ಛԽͯ͠ղੳΛڀݚ͏ߦ΋ࢼΈΒΕ͍ͯΔ. ղੳ͢Δσʔλ͕

ෆे෼ͳͨΊʹ, ඞͣ͠΋༗ޮͳ੒Ռͱ͸͑ݴͳ͍Ұ໘΋͋Δ

͕, Ϋϥελʔ෼ੳ΍ओ੒෼෼ੳͱ͍ͬͨػցֶशʹΑͬͯඒ

ज़࡞඼Λղੳ͢Δ͜ͱʹΑͬͯ, ,ͷᐆດ͞ڀݚ༷ࣜ ෆ࣮֬͞ͱ

͍ͬͨऑ఺Λิ͏ՄೳੑΛ͠Ί͍ͯ͠Δ఺ʹ͓͍ͯ஫໨͢΂͖

ΈͰ͋Δ.ɹࢼ

2 ͷ໨తڀݚ

ຊڀݚ͸, Ҏ্ͷΑ͏ͳඒज़ֶ࢙ͷڀݚঢ়گΛ౿·͑, ͱ͘ʹ

෹إʢ෹૾ͷإʣΛର৅ͱͯ͠, ͦͷ༷ࣜղੳΛػցֶश, ͞Β

ʹ͸σΟʔϓϥʔχϯάʹΑͬͯ, ͢ͳΘͪ AI Λߦͯ͠༺׆

͍, ͜Ε·Ͱʹͳ͍؍٬తͳ༷ࣜڀݚͷՄೳੑΛ୳Δ΋ͷͰ͋

Δ. ·ͨ, ෹إͷ༷ࣜΛ൑அ͠, ේΛ໌Β͔ʹ͢ΔγεςϜͷܥ

.ஙΛΊ͍ͯ͟͠Δߏ

෹૾͸ݩل 1 ,ࠒلੈ தԝΞδΞ͔Β๺ΠϯυΛࢧ഑ͨ͠Ϋ

γϟϯேʹ͓͍ͯॳΊͯ࡞ΒΕͨͱΈΒΕ͓ͯΓ, Ҏ߱, ෹ڭͷ

఻೻ʹͱ΋ͳ͍ΞδΞશҬͰ෹૾͕࡞ΒΕͨ. ຊڀݚͰ͸, ͦ

͏ͨ͠෹૾ͷͳ͔Ͱ΋ಛʹ࣍ͷೋͭͷܥේʹয఺Λ͋ͯΔ. ͢

ͳΘͪ, Πϯυɾάϓλே͔Β౦ೆΞδΞʢϓϨɾΞϯίʔϧظ

΄͔ʣ, தࠃʢᡬɾ౜ʣ, ே઱൒ౡʢࠃࡾɾ౷Ұ৽ཏʣ, ೔ຊʢඈ

ௗɾಸྑʣ΁ͱ࿈ͳΔγϧΫϩʔυͷܥේ, ඈௗ࣌୅͔Β࣌ށߐ

୅ʹ͍ͨΔ೔ຊ෹૾࢙ͷܥේͰ͋Δ.

4ʙ6 ΞδΞ֤஍ʹ఻೻͘޿੝ͨ͠άϓλேඒज़͸ོʹلੈ

͠, ౦ΞδΞͷ 5ʙ8ੈلͷඒज़ͷల։ʹ΋େ͖ͳӨڹΛ͋ͨ͑

ͨ. ͜ͷܥේʹଐ͢Δ෹إͷ෼ੳ͔Β͸, ֤஍Ҭͷ෹إͷ૬ޓ

,܎ؔ ͨͱ͑͹άϓλจԽݍͱ౜จԽݍͱͷ༷ࣜͷରൺ, ౜͔Β

पԑ஍Ҭ΁ͷ༷ࣜ೾ٴͷ༷૬ͳͲ͕ු͖ூΓʹ͞ΕΔ͜ͱ͕ظ

଴͞ΕΔ.

Ұํ, ೔ຊʹ͸ඈௗ࣌୅͔Β࣌ށߐ୅·Ͱ࿈໖ͱ͕͋ྫ࡞Γ,

.୅ͱͱ΋ʹ༷ʑͳม༰Λͱ͛ͨ࣌ ͦͷͳ͔Ͱಛʹฏ҆લظʹ

͓͚Δີڭਤ૾ͷड༰, ฏ҆ظޙʹ͓͚Δఆே༷ࣜͷཱ֬ͱͦ

ͷܧঝ, ฏ҆຤͔ظΒח૔࣌୅ʹ͔͚ͯͷݹయֶश, ࣨொ࣌୅΍

,୅ʹ͓͚Δఆே༷ࣜ࣌ށߐ ʹঝͳͲ͕ͲͷΑ͏ܧ૔༷ࣜͷח

෼ੳ݁ՌʹදΕΔ͔Λ஫͍ͨ͠ࢹ.

3 ͷํ๏ڀݚ

3ɽ1 ෹إ΁ͷ஫໨

ຊڀݚ͸ͱΓΘ͚෹૾ͷإʹয఺Λ౰ͯΔ఺ʹಛ৭͕͋Δ͕,

ͦͷཧ༝͸͋ͭࡾΔ. ୈҰʹ, ෹૾ʹ͓͚ΔإͷॏཁੑͰ͋Δ.

,Δ෦෼Ͱ͋Γ͢ࢹ͸ྱഈऀ͕΋ͬͱ΋஫إ ͜Ε·Ͱͷ༷ࣜݚ

.ͷର৅ͱ͞Ε͖ͯͨ࡯ߟ΋͠͹͠͹͍͓ͯʹڀ ୈೋʹ, ߏͷإ

଄ͷෳ͞ࡶͰ͋Δ. ໨, ඓ, ,Γ͕͋׭ثͱ͍ͬͨޱ ղ๤ֶతʹ

΋ଟ͘ͷ֨ࠎ΍ے೑͔Β੒Γཱ͍ͬͯΔͨΊʹಛ௃͕நग़͠΍

͍͢. ೝࣝγεςϜʹΑΔਓ෺ಉఆͷٕज़ͷਐల͕ஶ͍͠ॴإ

ҎͰ΋͋Δ. ୈࡾʹ, AIʹΑΔ౷ܭత෼ੳʹඞཁͳେྔͷσʔ

λ͕֬อͰ͖Δ͔ΒͰ͋Δ. ֆըͱ͸ҟͳΓ, ᯓ઼૾͸ΞδΞ

֤஍ʹ਺ଟ͘఻ଘ͍ͯ͠Δ. ·ͨ, ߏ୅Λ௒͑ͯ࣌͸஍Ҭ΍إ

੒ཁૉ͕ڞ௨͠, ෹, ฾ࡵͳͲͷଚ֨ͷҧ͍Λ௒͑ͯ, ͞Βʹ͸

ώϯυΡʔڭ΍೔ຊͷਆ૾ͳͲͱ΋फڭͷҧ͍Λ௒͑ͯൺֱ͢

Δ͜ͱ͕ՄೳͰ͋Δ. Αͬͯ, ର৅͸ΞδΞશҬ, ͛޿ʹ୅֤࣌

Δ͜ͱ͕Ͱ͖Δ. ෹إը૾σʔλͷΞʔΧΠϒ

ຊڀݚͰ͸෹إͷ༷ࣜղੳʹ͋ͨΓ 3D σʔλΛ༻͍Δ. 2

,ը૾ʹ͸ΧϝϥͷಛੑʹΑΔ࿪Έ͕ੜ͡Δݩ࣍ ඃࣸମʹର͢

ΔΧϝϥͷҐஔͱΞϯάϧ͕ҰఆͰͳ͍, ӄӨʹΑͬͯܗঢ়͕

ਖ਼֬ʹ೺ѲͰ͖ͳ͍ͱ͍ͬͨܽ఺͕͋Γ, ը૾σʔλͷൺֱʹ

.ք͕͋Δ͔ΒͰ͋Δݶ ͦ͜Ͱ, ৽نʹ 3DσʔλΛऔಘ͠, ͋

Δ͍͸طଘͷ 3D σʔλΛ׆༻͢ΔҰํͰ, ۙ೥ൃୡ͕ஶ͍͠

2 ը૾Λݩ࣍ 3 ,Խ͢Δٕज़Λಋೖ͋Δ͍͸։ൃ͠ݩ࣍ ଘͷط

2 ը૾͔Βݩ࣍ 3D σʔλΛੜ੒͢Δ. 2 ը૾͸͢Ͱʹେݩ࣍

ྔʹ͋Γ, ͦͷ׆༻ʹΑͬͯຊڀݚʹඞཁͳσʔλྔ͕֬อͰ

͖Δ.

3ɽ2 ෹إͷ༷ࣜղੳ

෹إͷ༷ࣜΛ AI ʹΑͬͯղੳ͠, ͔ͭ෹إͷ༷ࣜΛ൑அ͠,

ஙΛΊ͟͢ɽߏේΛ໌Β͔ʹ͢ΔγεςϜͷܥ
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ʮࢣڭͳֶ͠शʯʹΑΔ౷ܭత෼ੳͱͦͷղऍ

෹إͷ 3D σʔλΛ΋ͱʹϫΠϠʔϑϨʔϜϞσϧ΍ڑ཭ը

૾౳Λ࡞੒͢Δ. ·ͨ, ,໘ͷྠֲإ ,΍೑෇͖ʹΑΔԜತ֨ࠎ

එɾ໨ɾ؟ᜰɾඓɾޱ౳ͷ֤෦Ґͷܗ΍Ґஔ, ͞Βʹ͸ͦΕΒͷ

૬ޓͷؔੑ܎ͳͲΛಛ௃ྔͱͯ͠਺஋Խ͢Δ. ղੳ͞Εͨʹ࣍

σʔλΛ༻͍, Ϋϥελʔ෼ੳ΍ओ੒෼෼ੳ౳ͷػցֶशͷͨ

ΊͷΞϧΰϦζϜΛ࡞੒͠, ౷ܭత෼ੳΛ͏ߦ. ͞Βʹ, ցֶश

ͷ݁Ռ, ͢ͳΘͪΫϥελʔ෼ੳʹΑΔάϧʔϓ෼͚΍֤σʔ

λͷྨࣅ౓ʢڑ཭ʣ, ओ੒෼෼ੳ͕͠Ί͢ಛ௃ྔͷ౷ܭతͳࠩ

ҟ΍ͦͷڑ཭ʹ͍ͭͯ, ֤σʔλͷଐੑ, ͢ͳΘͪ஍Ҭ΍࣌୅,

,͔΄౳ͷऀ࡞ ,࣭ࡐ ଚ֨ͷछผ౳ͱͷؔੑ܎Λݕ౼͢Δ. ͦͷ

݁Ռ͔Β͸ҟͳΔଐੑؒͷڞ௨ੑ΍, ಉ͡ଐੑ಺ʹ͓͚Δʹٯ

ࠩҟͳͲ͕໌Β͔ʹͳΔՄೳੑ͕͋Δ. ͦͯ͠, ͦͷҙ֎ੑ͕

.଴͞ΕΔظ৽ͨͳల๬Λ։͘͜ͱ͕ʹڀݚ༷ࣜ

ʮਂ૚ֶशʢσΟʔϓϥʔχϯάʣʯʹΑΔ༷ࣜ൑ఆγεςϜͷ

ஙߏ

༷ࣜΛ൑அ͠, ͋Δ͍͸ͦͷܥේΛ໌Β͔ʹ͢ΔγεςϜͷ

,ங͸ߏ ۙ೥΋ͬͱ΋஫໨͞Ε͍ͯΔʮਂ૚ֶशʯʹΑͬͯߦ

͏. ඒज़࢙Ո΍ؑఆՈ͸੍࡞஍΍੍࡞೥୅, ౳ͷଐੑ͕໌ऀ࡞

Β͔ͳج४త࡞඼ͷݧܦ֮ࢹΛੵΈॏͶΔ͜ͱʹΑͬͯҰఆͷ

,Λங͖؍༷ࣜ ͦͷ༷͍ࣜͯͮجʹ؍ະ஌ͷ࡞඼ͷ༷ࣜ൑அΛ

,͍ߦ ༷ࣜͷܥේΛ૝ఆ͍ͯ͠Δ. ͜͏ͨ͠ਓͷ༷ࣜ؍ͷܗ੒

աఔʹͳΒ͍, ଐੑΛϥϕϧ෇͚ͨ͠෹إͷ 3D σʔλΛ΋ͱ

ʹʮਂ૚ֶशʯʹΑͬͯࣗಈతʹಛ௃ྔΛநग़͠, ༷ࣜΛ൑ఆ

͢ΔγεςϜΛߏங͢Δ. ͳ͓, ୈ 2 ஈ֊Ͱ͸ୈ 1 ஈ֊ͷ੒Ռ

Λ౿·͑, ΑΓ༗ޮੑͷ͍ߴख๏Ͱղੳ͞ΕͨσʔλΛ༻͍Δ

ͱͱ΋ʹ, ଐੑΛϥϕϧ෇͚ͨ͠σʔλʹϥϕϧ෇͚͍ͯ͠ͳ

͍σʔλΛซ༻͢Δʮ൒͋ࢣڭΓֶशʯʹΑͬͯޮ཰ΛߴΊΔ.

͜͏ͯ͠૑ੜ͞Ε༷ͨࣜ൑ఆγεςϜ͸, ओੑ؍౳ʹΑͬͯͿ

ΕΔ͜ͱͷͳ͍༷ࣜ൑அ͕ՄೳͰ͋Γ, ͦΕʹ͍ͨͮج෹إͷ

৽ͨͳ༷ࣜͷܥේΛܗ੒͢Δ͜ͱ͕ظ଴͞ΕΔ.

4 ੒Ռڀݚ

ຊڀݚ͸ฏ੒ 30 ೥౓͔Β 4 ϲ೥ͷج൫ڀݚʢAʣͷ֫ಘʹ

Αͬͯຊ֨తʹ࢝ΊΒΕΔΑ͏ʹͳͬͨ΋ͷͰ͋Δ. ͦͷ 2 ೥

໨ͱͳΔྩ࿨ݩ೥౓ʹ͸, ෹إͷ 2 ը૾ͷΞʔΧΠϒΛ΋ݩ࣍

ͱʹ, ࢼγεςϜΛࡧݕإೝূγεςϜΛԉ༻ͨ͠෹إଘͷط

,ʹΔͱͱ΋͢࡞ ෹إͷ 2 ը૾ͷݩ࣍ 3 Խ΁ͷऔΓ૊Έ΋ݩ࣍

։ͨ࢝͠. ·ͨ, ,౦ۚಊຊଚ૾ࣉ෱ڵ ϕτφϜͷμφϯூࠁത

෺ؗͳͲͰ .ը૾ͷσʔλΛऔಘͨ͠ݩ࣍3

ൃද࿦จ౳

ʤࢽࡶ࿦จʥ

[1]ʮݹ୅ࣉӃͷ෹૾ʯh γϦʔζݹ୅࢙ΛͻΒ͘ɹݹ୅ࣉӃʱؠ

೾ॻళɼ2019

[2]ʮ౦େࣉ๏՚ಊ఻དྷͷఱฏظॾ૾ʹؔ͢ΔҰ࡯ߟʯh ࣉ୅ݹ

Ӄ࢙ͷڀݚʱࢥจֳग़൛ɼ2019

ʤֶձൃදʥ

[1] ”Historical and Modern Features for Buddha Statue

Classification” Benjamin Renoust, Matheus Oliveira

Franca, Jacob Chan, Noa Garcia, Van Le, Ayaka

Uesaka, Yuta Nakashima, Hajime Nagahara, Jueren

Wang, and Yutaka Fujioka. SUMAC (ACMMM) 2019,

Nice, France, Oct. 2019

[2] ”BUDA.ART: A Multimodal Content-Based Analysis

and Retrieval System for Buddha Statues” Benjamin

Renoust, Matheus Oliveira Franca, Jacob Chan, Van

Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara,

Jueren Wang, and Yutaka Fujioka. ACM MultiMedia

(ACMMM) 2019, Nice, France, Oct. 2019

[3] ”Buddha Statues Archive Retrieval System” Ben-

jamin Renoust, Matheus Oliveira Franca, Jacob

Chan, Van Le, Ayaka Uesaka, Yuta Nakashima,

Hajime Nagahara, Jueren Wang, and Yutaka Fu-

jioka. MIRU 2019, Osaka, Japan, Jul.-Aug. 2019

https://youtu.be/zNQmuH2Onls

[4]ʮඒज़࢙ͱ AIʵ෹૾ͷإͷ༷ࣜ෼ੳΛΊͯ͟͠ʵʯʢ೔ຊֶ

ज़ձٞެ։γϯϙδ΢ϜʮՊֶత஌ݟͷ૑ग़ʹ͢ࢿΔՄࢹ

Խ (3)ɿ৽͍͠จཧ༥߹ڀݚΛ૑ग़͢ΔՄࢹԽʯ2019

ʤஶॻʥ

[1] ౻Ԭয়, ҆Ӭ୓ੈ΄͔ʰ΋ͬͱ஌Γ͍ͨༀࣉࢣͷྺ࢙ʱ౦ژ

ඒज़ɼ2020

ʤ֎෦ۚࢿʥ

[1] H30-33, Պֶڀݚඅิॿۚ ൫ج Aɼʮ3ݩ࣍σʔλʹͮ͘ج

ਓ޻஌ೳʹΑΔ෹إͷ༷ࣜڀݚʯɼ18H03571ɼ(୅ද) ౻Ԭ

য়ɼ(෼୲)௕ݪҰɼதౡ༔ଠɼେੴַ࢙΄͔

ͳ͓ɼຊՊݚʹ͍ͭͯ͸ֶৼ HP ͷՊݚඅڀݚ੒Ռτϐο

ΫεʹऔΓ͋͛ΒΕͨɽ
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σδλϧώϡʔϚχςΟ෦໳

ଟؒࠃ๏ྩͷൺֱͱ౷ܭ෼ੳͷͨΊͷଟػޠݴց຋༁

େٱอࢠنʢ๏ֶڀݚՊʣ

௕ݪ ҰʢIDSʣ

தౡ༔ଠʢIDSʣ

Chenhui ChuʢIDSʣ

ɹஐ೭ʢIDSʣݪֿ

1 ܠͷഎڀݚ

ࢀఆ΁ͷܾࡦɼᶄ੓ݖଇ͸ɼᶃ৘ใΞΫηεݪՃࢀ๏ͷڥ؀

Ճݖɼᶅ࢘๏ΞΫηεݖͱ͍͏ 3ͭͷப͔Β੒Γཱ͍ͬͯΔ͕ɼ

ͦͷ۩ମత੍౓͸ࠃʹΑΓ͞·͟·Ͱ͋Γɼ࣮ޮੑΛධՁ͢Δ

ͨΊͷ๏తख๏͕໛͞ࡧΕ͍ͯΔɽຊڀݚ͸ɼڥ؀๏ͷࢀՃݪ

ଇʹؔ͢Δࡍࠃతͳ๏తධՁࢦඪΛݕ౼͢Δ͜ͱʹΑΓɼ೔ຊ

ͷࢀՃ๏੍ͷڧΈͱऑΈΛൺֱ๏తͳ؍఺͔Β෼ੳ͠ɼڥ؀ຽ

ओओٛͷཱ֬ʹ͚ͨ޲ఏݴΛ͜͏ߦͱΛ໨తͱ͢Δɽ

2 ͷ໨తڀݚ

ຊڀݚ͸ɼࢀՃࢦඪͷ࡞੒Λ໨తʹɼ͜ Ε·Ͱର৅ࠃͷ๏཯ͷ

෼ੳΛਐΊ͖͕ͯͨɼΞδΞͱଞ஍ҬͱͷൺֱΛਐΊΔͨΊʹ

͸ɼ৽ͨʹࢀՃ৚໿Λަবதͷதೆถͷ෼ੳ͕ॏཁͰ͋Δ͜ͱ

͕໌Β͔ʹͳ͖ͬͯͨɽ͜Εʹ൐͍ɼ৽ͨʹ౰֘஍Ҭͷओͳ๏

ྩʹ͍ͭͯ΋ݕ౼͕ඞཁͱͳ͕ͬͨʢ3͔ࠃʣɼͦͷ਺͸๲େͰ

͋ΓɼਓखͰ೔ຊޠ·ͨ͸ӳޠʹ຋༁͢Δʹ͸ίετ͕࣌͘ߴ

ؒ΋͔͔ΔͨΊɼίετΛ཈͑ͭͭૉૣ͘຋༁Ͱ͖ΔΑ͏ʹ͢

ΔͨΊʹػց຋༁γεςϜΛ׆༻Ͱ͖Ε͹ڀݚΛҰ૚ਪਐ͢Δ

͜ͱ͕Ͱ͖Δɽ͔͠͠ɼطଘͷػց຋༁γεςϜ͸๏཯υϝΠ

ϯʹϑΥʔΧε͍ͯ͠ͳ͍ͨΊे෼ͳਫ਼౓͕ظ଴Ͱ͖ͳ͍ɽɹ

ͦ͜ͰɼσʔλϏϦςΟϑϩϯςΟΞߏػͷػց຋༁ઐ໳ͷݚ

։ൃΛڀݚց຋༁γεςϜͷػɼ๏཯จষઐ༻ͷ͠ܞͱ࿈ऀڀ

ց຋༁γεςϜΛಋೖ͠ɼػਫ਼౓ͳ๏཯υϝΠϯͷߴͳ͏ɽߦ

ΑΓଟ͘ͷ๏ྩͷ෼ੳΛਐΊ͍ͨɽͦΕʹΑΓɼࡏݱͷࢦඪͷ

ॆ࣮ΛਤΔ͜ͱ͕Ͱ͖ɼ͞Βʹɼ๏ྩͷΈͳΒͣɼ͜ͷγες

ϜΛ൑ྫͷ຋༁ʹ΋׆༻Ͱ͖Ε͹ɼ๏ྩͷӡ༻࣮ଶͷղ໌ʹ΋

ͭͳ͕Δ͜ͱ͕ظ଴͞ΕΔɽ

3 ͷํ๏ڀݚ

3ɽ1 ։ൃڀݚց຋༁γεςϜͷػ

ଟޠݴ຋༁

ຊڀݚͰ͸ଟޠݴίʔύεΛ༻͍ͯ௿ݯࢿͷޠݴରͷ຋༁ਫ਼

౓্޲Λ໨͢ࢦɽ۩ମతʹ͸ଟஈ֊ͷ fine-tuning ख๏Λ༷ʑ

ͳઃఆͰ࣮ݧతʹൺֱΛͨͬߦɽਤ 2 ʹଟஈ֊ͷ fine-tuning

ʹΑΔଟޠݴ຋༁ख๏ͷৄࡉΛࣔ͢ɽ࣮ݧͷ݁Ռ௿ݯࢿͷޠݴ

ରʹରͯ͠ଟஈ֊ͷ fine-tuningͷ༗ޮੑΛࣔͨ͠ɽ

લฒͼସ͑ࣄ

౷ܭతػց຋༁ʹ͓͍ͯɼޠݴݪͱ໨తޠݴʹ͓͚Δޠॱͷ

ҧ͍͸຋༁ਫ਼౓ʹେ͖͘Ө͢ڹΔ͜ͱ͕஌ΒΕ͍ͯΔ [a]ɽຊݚ

ؒޠݴɾ໨తޠݴݪͨ͠ࢉܭલฒͼସ͑ख๏ʹΑΓࣄͰ͸ɼڀ

ͷޠॱͷࠩҟΛ Transformer ϞσϧͰ׆༻͢Δख๏ΛఏҊ͢

Δɽ۩ମతʹ͸ɼࣄલฒͼସ͑Λޙͨͬߦͷ୯ޠͷҐஔ৘ใΛ

ݴͱ໨తޠݴݪͱͯ͠ೖྗ͢Δ͜ͱͰɼݱલฒͼସ͑Ґஔදࣄ

En-XX En-YY1 

Pre-train 
NMT Model 

Fine-tune 
NMT Model 

Pre-process 

En-ALL 
(prep) 

Mixed pre-training 
or fine-tuning (Mix) 

Fine-tune 
NMT Model 

Pure fine-tuning 
(Pure) 

Pre-training 
(Pre) 

En-YY2 En-YYN 
.  .  . 

 

En-YYk 
(prep) 

En-XX 
Model 

En-All 
Model 

En-YYk 
Model 

En-XX 
(prep) 

ਤ 1: ଟஈ֊ͷ fine-tuningʹΑΔଟޠݴ຋༁

ɽલ͏ߦΤϯίʔσΟϯάΛྀͨ͠ߟॱΛޠͷ૒ํʹ͓͚Δޠ

ड़ͷ௨ΓɼNMT Ϟσϧʹࣄલฒͼସ͑ΛͨͬߦจΛೖྗ͢Δ

௚઀తͳํ๏Ͱ͸຋༁ਫ਼౓͕௿Լ͢Δɽͦ͜Ͱ Transformerʹ

͓͚ΔҐஔදࣄʹݱલฒͼସ͑ͷ݁ՌಘΒΕͨޠॱΛద༻͠ɼ

ιϑτͳ੍໿ͱͯ͠ޠॱΛྀ͢ߟΔ͜ͱͰɼ຋༁ਫ਼౓Λ্޲Ͱ

͖Δͱظ଴͢Δɽਤ 2ʹ૬ରతҐஔදݱΛ༻͍ͨΞςϯγϣϯ

Ϟσϧͷ֓ཁΛࣔ͢ɽ

3ɽ2 ๏཯จॻͷ෼ੳ

τϐοΫϞσϧ͸๏཯จॻΛ෼ੳ͢ΔͷʹॏཁͰ͋Δɽωο

τϫʔΫղੳ΋๏཯จॻͷҾ༻ؔ܎ͷߏ੒Λղ໌͢ΔͷʹෆՄ

ܽͰ͋ΔɽຊڀݚͰ͸ωοτϫʔΫղੳΛ༻͍ͨτϐοΫϞσ

ϧͷվળΛૂ͏ɽ۩ମతʹ͸ਤ 3 Ͱࣔͨ͠൑ྫɼաڈͷ൑ྫ

ͱ๏཯ͷؔ܎Λͭ࣋σʔλߏ଄Λར༻ͨ͠ɽ࣮ݧͷ݁Ռωοτ

ϫʔΫղੳʹΑΔτϐοΫϞσϧͷਫ਼౓্޲Λ֬ೝͨ͠ɽ

4 ੒Ռڀݚ

ଟޠݴ຋༁ͷڀݚ͸ࣗવޠݴॲཧͷτοϓίϯϑΝϨϯεͰ

͋Δ EMNLP 2019Ͱൃදͨ͠ʤֶձൃද [4]ʥɽࣄલฒͼସ͑

ͷڀݚ͸ޠݴॲཧֶձୈ 26ճ೥࣍େձʤֶձൃද [1]ʥͱ NLP

एखͷձୈ 14ճγϯϙδ΢Ϝʤֶձൃද [7]ʥͰൃදͨ͠ɽ

๏཯จॻ෼ੳͷڀݚ͸ Complex Networks 2019ͱ͍͏ωο

τϫʔΫղੳͷࡍࠃձٞͰൃදͨ͠ɽ

Ҿ༻จݙ

[a] Tetsuji Nakagawa. Efficient Top-Down BTG Parsing

for Machine Translation Preordering. In Proceedings

of the Annual Meeting of the Association for Compu-

tational Linguistics and International Joint Conference
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ਤ 2: Λ༻͍ͨΞςϯγϣϯϞσϧݱલฒͼସ͑Ґஔදࣄ
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ਤ 3: ๏཯ͷσʔλߏ଄

on Natural Language Processing, pp. 208-218, (2015).

ൃද࿦จ౳

ʤࢽࡶ࿦จʥ

[1] Yuto Takebayashi, Chenhui Chu, Yuki Arase and

Masaaki Nagata. Word Rewarding Model with Bilin-

gual Dictionary for Neural Machine Translation (in

Japanese). Journal of Natural Language Processing

(JNLP), vol. 26, no. 4, pp. 711-731, (2019.12).

ʤֶձൃදʥ

[1] ,ر༞נ Chenhui Chu, .ل੉༝ߥ Λݱલฒͼସ͑Ґஔදࣄ

༻͍ͨ Transformer ʹΑΔ೔ӳػց຋༁. ॲཧֶձୈޠݴ

26ճ೥࣍େձ, (2020.3).

[2] Raj Dabre, Chenhui Chu, Anoop Kunchukuttan. A

Comprehensive Survey of Multilingual Neural Machine

Translation. arXiv:2001.01115, (2020.1).

[3] Kazuki Ashihara, Chenhui Chu, Benjamin Renoust,

Noriko Okubo, Noriko Takemura, Yuta Nakashima

and Hajime Nagahara. Legal Information as a Com-

plex Network: Improving Topic Modeling through

Homophily. In Proceedings of the 8th Interna-

tional Conference on Complex Networks and their

Applications, pp. 28-39, (2019.12).

[4] Raj Dabre, Atsushi Fujita and Chenhui Chu. Exploit-

ing Multilingualism through Multistage Fine-Tuning

for Low-Resource Neural Machine Translation. In

Proceedings of the 2019 Conference on Empirical

Methods in Natural Language Processing and the 9th

International Joint Conference on Natural Language

Processing (EMNLP-IJCNLP 2019), pp. 1410-1416,

(2019.11).

[5] Yuting Zhao, Mamoru Komachi, Tomoyuki Kajiwara,

Chenhui Chu. Double Attention-based Multimodal

Neural Machine Translation with Semantic Image

Region. ৘ใॲཧֶձୈ 241 ճࣗવޠݴॲཧڀݚձ,

(2019.8).

[6] Mishra Vipul, Yuki Kawara, Chenhui Chu, Yuki Arase.

Comparison and Analysis of 2-to-2 and Hierarchical

RNN Models on Japanese-to-English Context-Aware

Translation. NLP एखͷձୈ 14 ճγϯϙδ΢Ϝ,

(2019.8).

[7] ,ر༞נ Chenhui Chu, .ل੉༝ߥ લฒͼସ͑ʹΑΔӳ೔ࣄ

Transformer Ϟσϧͷ຋༁ਫ਼౓্޲. NLP एखͷձୈ 14

ճγϯϙδ΢Ϝ, (2019.8).

[8] Chenhui Chu and Raj Dabre. Multilingual Multi-

Domain Adaptation Approaches for Neural Machine

Translation. arXiv:1906.07978, (2019.6).

ʤͦͷଞʥ

[1] Chenhui Chu and Rui Wang. Domain Adaptation

for Neural Machine Translation (Tutorial). The 15th

China Conference on Machine Translation (CCMT

2019), (2019.9).

ʤ֎෦ۚࢿʥ

[1] ϚϧνϞʔμϧσʔλ͔Βͷର༁ݯࢿͷநग़ʹΑΔχϡʔ

ϥϧػց຋༁. ೔ຊֶज़ৼڵձɿएखڀݚ. ɿؒظڀݚ

2019/4-2022/3. ௚઀ܦඅɿ3,200ઍԁ. ୅ද

[2] Neural Machine Translation with Image Region Piv-

oted Comparable SentencesɼMicrosoft Research Asia:

Collaborative Research 2019 Awardɼؒظڀݚ: 2019/1-

2019/12ɼ௚઀ܦඅɿ3,210ઍԁɼ୅ද: Chenhui Chu
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σδλϧώϡʔϚχςΟ෦໳

ΦʔετϥϦΞʹ͓͚ΔύϒϦοΫɾϛʔςΟϯά৽ฉࣄهͷࣗવޠݴॲཧղੳ

ʹΑΔੈ࿦ܗ੒աఔڀݚͷߴ౓Խ

౻઒ ོஉʢจֶڀݚՊʣ

௕ݪ ҰʢIDSʣ

Chenhui ChuʢIDSʣ

ɹஐ೭ʢIDSʣݪֿ

தౡ༔ଠʢIDSʣ

Benjamin RenoustʢIDSʣ

1 ܠͷഎڀݚ

ΠΪϦεจԽݍͰ͸ύϒϦοΫɾϛʔςΟϯάɼΞϝϦΧจ

ԽݍͰ͸λ΢ϯɾϛʔςΟϯάͱݺ͹ΕΔࢢຽʹެ։͞Εͨू

ձΛҰൠʹެ։ूձͱݺͿɽੈքతʹ͸ʮ౼ٞతຽओओٛʯ΁

ͷ஫໨΍ɼαΠόʔεϖʔεʹ͓͚Δࣾձؔ܎ͷ૿େ͔Βɼެ

։ूձͱ͍͏ଟछଟ༷ͳਓͼͱ͕ू߹͢Δެۭؒڞʢݍʣ͕࠶

ͼޫ٭Λཋͼͭͭ͋Δɽྺڀݚ࢙ʹ͓͍ͯ΋ɼ૊৫΍ஂମ͕ߏ

੒͢ΔࣾձͰ͸ͳ͘ɼແ਺ͷݸਓ͕ΞϞϧϑΝεͳܗͰߏ੒͢

Δࣾձత݁߹ͷྺ࢙Λ໰͍௚͢͜ͱ͕ॏཁͩͱࢥΘΕΔɽࣾձ

ӡಈڀݚΛ෯͢ڀݚ͘޿ΔνϟʔϧζɾςΟϦʔΒͷάϧʔϓ

͸ɼ1758 ʵ 1834 ೥ͷؒʹϩϯυϯͱपล෦ʹ͓͍ͯɼύϒ

ϦοΫɾϛʔςΟϯά͕ܶతʹ૿Ճͨ͜͠ͱΛূ໌͠ɼΠΪϦ

εͷຽऺࢀՃͱެܗݍڞ੒͕ฒߦతʹਐΜͩ͜ͱΛࣔͨ͠ɽ[a]

͔͠͠ɼ19ੈلதظҎ߱ͷύϒϦοΫɾϛʔςΟϯάͷશମ૾

͸໌Β͔ʹ͸ͳΒͳ͔ͬͨɽཧ༝ͷҰͭ͸ɼେن໛ͳϦιʔε

Λ༻͍ͨ૊৫త͕ڀݚඞཁͰ͋Δ͜ͱɽ΋͏Ұͭ͸ɼ19ੈلͷ

੢Ԥͷ͕ڀݚɼଟ༷Ͱࡶଟͳݸਓͷू߹ମͰ͋ΔύϒϦοΫɾ

ϛʔςΟϯάͰ͸ͳ͘ɼओʹ૊৫Խ͞Εͨ݁ࣾ΍Ϋϥϒʹूத

ͨ͜͠ͱͰ͋Δɽͦ͏ͨ͠ڀݚ͸ɼ઒๺ູฤʰ݁ࣾͷΠΪϦε

࢙ ɼɦΞιγΤʔγϣϯΛςʔϚͱ͢Δখོؔฤʰੈلసظ׵Π

ΪϦεͷਓͼͱʱͳͲຕڍʹ͍ͱ·͕ͳ͍ɽຊڀݚ͸ɼΠΪϦ

εͷ੓࣏ɾࣾձจԽΛड͚͍ͩܧΦʔετϥϦΞΛ෣୆ʹɼแ

ׅతͳ৽ฉσʔλϕʔε Troveʢओཁͳ೔ࢴץͱ஍ํ৽ฉΛ໢

ཏʣΛ༻͍ͯɼ19ੈ͔لΒ ͷ໿ل20ੈ 150೥ؒʹΘͨΔશύ

ϒϦοΫɾϛʔςΟϯάͷσʔλΛநग़͠ɼੈ࿦ܗ੒ͷશମ૾

Λղ໌͠Α͏ͱ͢ΔڀݚͰ͋Δɽ

2 ͷ໨తڀݚ

ୈ 1 ʹɼ೔ຊͰ͸ެ։ूձʹؔͯ͠͸ɼ࣮༻తͳଆ໘ʹ܏

஫ͨࣾ͠ձֶతɾ੓ֶ࣏తڀݚ΍ɼʮ౼ٞܕσϞΫϥγʔʯʹ

ؔ৺Λͭ࣋఩ֶతɾཧ࿦తڀݚ͸ଟ਺ଘ͢ࡏΔ͕ɼͦͷྺ࢙త

ͳൃలʹ͍ͭͯ͸ɼ΄ͱΜͲ࣮ূత࣮ࣄΛ౿·͑ͨ΋ͷͰ͸ͳ

͍ɽຊڀݚ͸ɼྺֶ࢙ͷΈͳΒͣ͜͏ͨ͠ൣ޿ͳྖڀݚҬʹର

ͯ͠ɼύϒϦοΫɾϛʔςΟϯάʹؔ͢Δ໌ྎͳ࣮ଶɼྺ࢙త

ͳ࣮ࣄΛఏࣔ͢Δɽୈ̎ʹɼSNS ౳͸σδλϧԽ͞Ε͍ͯΔ

ͷͰɼղੳ͕༰қͰ͋ΓɼιγΦάϥϜղੳͳͲΛ༻͍ͨਓత

ωοτϫʔΫͷ೺Ѳ͕ߦΘΕ͍ͯΔɽ͔͠͠ͳ͕Βɼաڈʹͭ

͍ͯͷଟ͘ͷσʔλ͸σδλϧԽ͢Β͞Ε͓ͯΒͣɼղੳ͕ࠔ

೉Ͱ͋ͬͨɽຊڀݚͰ͸ɼ๲େͳաڈͷ৽ฉσʔλΛର৅ʹ࠷

৽ͷ৘ใֶతख๏Λద༻͢Δ͜ͱͰɼύϒϦοΫɾϛʔςΟϯ

άΛ௨ͯ͡ߏங͞ΕͨࣾձతωοτϫʔΩϯάΛղ໌͢Δɽα

ΠόʔεϖʔεͷҰछͷઌܗۦଶͰ΋͋ΔɼύϒϦοΫɾϛʔ

ςΟϯάΛ௨ͨ͡ΞϞϧϑΝεͳࣾձؔ܎Λɼྺ࢙తʹॳΊͯ

໌Β͔ʹ͢Δɽୈ̏ʹɼ19ੈޙل൒͔Β ܗલ൒ͷੈ࿦ل20ੈ

੒Ͱ͸ɼ৽ฉͱެ։ूձͱ͍͏ɼ௚઀ຽओओٛͷࣜܗΛ౿ऻ͠

ͨੈ࿦ܗ੒૷ஔ͕ 2େࢧபͰ͋ͬͨɽͦΕ͸ɼطଘͷ৽ฉ΍ϥ

δΦ΍ςϨϏͱɼSNSʹ୅ද͞ΕΔಛఆͷ૊৫ʹଐ͞ͳ͍ਓʑ

ݱΔɽ͍ͯࣅʹگ੒͢ΔιʔγϟϧϝσΟΞ͕ซଘ͢Δঢ়ܗ͕

͸ɼ৽ฉ͔ΒϥδΦɾςϨϏɼέʔϒϧςڀݚ੒ͷܗͷੈ࿦ࡏ

ϨϏɼιʔγϟϧϝσΟΞͱ͍͏௚ઢతͳൃలΛલఏͱ͍ͯ͠

Δɽ͜ͷڀݚʹΑͬͯύϒϦοΫɾϛʔςΟϯάʹΑΔੈ࿦ܗ

੒ͷߏ଄Λղ໌͢Δ͜ͱͰɼੈ࿦ܗ੒ͱϚεϝσΟΞڀݚʹ͓

͚Δ௚ઢతͳྺ؍࢙Λमਖ਼͢Δɽ

3 ͷํ๏ڀݚ

3ɽ1 ৽ฉ͔ࠂ޿Βͷσʔλͷநग़

நग़ࠂ޿

৽ฉͷࠂ޿ϖʔδ͔ΒɼύϒϦοΫɾϛʔςΟϯάʹؔ͢Δ

ΓͱऴΘ·࢝จষͷࠂ޿Λࣗಈతʹநग़͢Δɽࣗಈநग़͸ࠂ޿

ΓͷύλʔϯϚονϯάʹΑΓ͏ߦɽ

OCR Γగਖ਼ޡ

OCR ʹΑΔจࣈೝࣝͷޡΓΛࣗಈతʹగਖ਼͢Δɽߴਫ਼౓ͳ

ઌ୺ͷ࠷ΔͨΊʹɼ͢ݱΓగਖ਼Λ࣮ޡ Dong Βͷख๏ [b] Λ

ϕʔεʹڀݚ։ൃΛਐΊΔɽ

৘ใநग़

೔෇ʗ༵೔ʗਓ໊ʗ஍໊ʗ߲໨໊ͳͲͷΩʔϫʔυΛࣗಈత

ʹநग़͠ɼྻܥ࣌ɾ஍ҬผͷมԽΛ໌Β͔ʹ͠ɼൺֱ͠ɼ૬ؔ

େձͷγϯϙδ΢Ϝͷ४උΛ͢ࠃશֶ࢙ɼ੢༸ͯ͠ূݕΛ܎ؔ

ΔɽΩʔϫʔυ͸ Stanford CoreNLP Λ༻͍ͯղੳ্ͨ͠Ͱ

ࣗಈநग़Λ͏ߦɽ

Trove ͔Βͷྗڠ

σʔλϕʔε Trove ͷӡӦऀʢΦʔετϥϦΞཱࠃਤॻؗʣ

ͱ܎ؔྗڠΛங͘ɽ

3ɽ2 ໨తͷநग़

ύϒϦοΫɾϛʔςΟϯάͷ໨తͱͳΔจ΍ϑϨʔζʢΩʔ

ϫʔυͰ΋ՄʣΛࣗಈతʹநग़͢Δɽ͜ͷஈ֊Ͱɼ༷ʑͳ߲໨

ؒͷߏ଄త࿈ؔͱؒ࣌తมԽΛ໌Β͔ʹ͠ɼੈ࿦ܗ੒ߏ଄ͱެ

଄తؔ࿈΍ߏͷେ࿮Λ໌Β͔ʹ͢Δɽ߲໨ؒͷ࢙੒ͷྺܗݍڞ
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Δɽ͢ݱσʔλϚΠχϯάٕज़ʹΑΓ࣮ྻܥ࣌తมԽ͸ؒ࣌

3ɽ3 ৽ฉࠂ޿ͱͦΕʹؔ࿈͢Δ৽ฉࣄهͷর߹ɾ෼ੳ

র߹ɾ෼ੳ

ࣗવޠݴॲཧͷ࠷ऴஈ֊ʹೖΓɼ৽ฉࠂ޿ͱ৽ฉࣄهΛর߹

͠ɼࢀՃऀ਺ɼࢀՃऀͷ໊ࢯɼੑผɼਓछͳͲΛ໌Β͔ʹ͠ɼ

͢΂ͯͷσʔλΛऩू͢Δɽͪ͜Β͸ SNS σʔλղੳͱྨࣅ

͍ͯ͠ΔͨΊɼ࠷ઌ୺ͷ SNS ϚΠχϯάٕज़ [c] ʹΑΓ࣮ݱ

͢Δɽ

ূݕ

ΠΪϦεͷσʔλϕʔεͰͷԠ༻ͷূݕɽ

3ɽ4 ੈ࿦ܗ੒Λղ໌

ຽओతެݍڞʹ͔͔ΘΔΦʔετϥϦΞͷࣾձతωοτϫʔ
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Δٞ࿦ΛਂΊͨʤֶձൃදؔ͢ʹڀݚ [1][2][4]ʥɽ
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Ҿ༻จݙ

[a] Charles Tilly, ’The Rise of the Public Meeting in Great

Britain, 1758-1834’, Social Science History 34:3, 2010.

[b] Rui Dong, David Smith, ”Multi-Input Attention for Un-

supervised OCR Correction” in Proceedings of ACL,

pp.2363-2372, 2018.

[c] Social Media Mining: An Introduction, Cambridge Uni-

versity Press, 2014.

ൃද࿦จ౳

ʤࢽࡶ࿦จʥ

[1] ౻઒ ོஉ, Chenhui Chu, ௕ݪ Ұ, ݪֿ ஐ೭. ڀݚ࢙ྺ

ʹ͓͚ΔϏοάσʔλͷ׆༻. ੢༸ֶ࢙, 268, 50-61 ท,

(2019).

ʤֶձൃදʥ

[1] ౻઒ོஉ. 21 ͱύϒϦοΫ�IMBY/ʲΠϯֶ࢙ͷྺلੈ

λʔωοτɾΞχϝɾϞϊɾΞʔτɾσδλϧ ɾrώετϦʔ.

۝भ੢༸ֶ࢙ձ 2019 ೥౓य़قେձ, (2019.4).

[2] Takao Fujikawa. Public History and Digital History in

University Education. Global History Education Con-

ference, (2019.8).

[3] Chenhui Chu, Koji Tanaka, Haolin Ren, Benjamin Re-

noust, Yuta Nakashima, Noriko Takemura, Hajime Na-

gahara, Takao Fujikawa. Public Meeting Corpus Con-

struction and Content Delivery. ਓจՊֶͱίϯϐϡʔλ

γϯϙδ΢Ϝ 2019, (2019.12).

[4] ౻઒ོஉ. ࣗવޠݴॲཧʹΑΔ৽ฉσʔλͷ෼ੳΛ௨ͨ͡

19 ʵ 20 ଄ߏ੒ͷܗΦʔετϥϦΞͷެ։ूձͱੈ࿦لੈ

ͷղ໌. 2020 Spring Tokyo Digital History Symposium,

(2020.2).

[5] ాதࢤ߉, Chenhui Chu, ,ஐ೭ݪֿ தౡ༔ଠ, ෢ଜࢠل,

௕ݪҰ, ౻઒ོஉ. OCR ৽ฉσʔ࢙ྺ͍ͨ༺Γగਖ਼Λޡ

λ͔Βͷίʔύεߏங. ॲཧֶձୈޠݴ 26 ճ೥࣍େձ,

(2020.3).

ʤͦͷଞʥ

[1] Chenhui Chu, ਓจՊֶͱίϯϐϡʔλڀݚձ ͡Μ΋Μ

͜Μ 2019 ϕετϙελʔ৆, “Public Meeting Corpus

Construction and Content Delivery”, (2019)

ʤ֎෦ۚࢿʥ

[1] H31-34, Պֶڀݚඅॿ੒ۚ ൫ج BɼʮΦʔετϥϦΞͷੈ

࿦ܗ੒ͷྺ࢙తղ໌ɿࣗવޠݴॲཧʹΑΔެ։ूձσʔλ

ͷղੳʯɼ19H01330ʢ՝୊൪߸ʣɼ(୅ද)౻઒ ོஉɼ(෼୲)

Chenhui Chuɼ௕ݪ Ұɼֿݪ ஐ೭ɼதଜ ෢࢘



57

ୈ 4෦

૑ϓϩδΣΫτڞֶ࢈

ձࣾࣜג JR੢೔ຊςΫγΞͱͷʲֶ࢈࿈ܞʹΑΔమಓٕۀࣄज़มֵϓϩδΣΫτʳʹؔͯ͠͸ɼड͚ೖΕڭһ͸ɼ

һڭՊ݉೚ڀݚ޻ૅج 3໊ɼਓؒՊֶڀݚՊ͓Αͼڀݚֶ޻Պ݉೚ڭһͦΕͧΕ໊̍ͱͳ͍ͬͯΔɽฏ੒ 30೥ 1݄Α

Γɼ՝୊ผϫʔΩϯά 20ճɼ͓Αͼશମձٞ 6ճΛ࣮ͯ͠ࢪɼडୗ׆ڀݚಈΛ࣮ࢪதͰ͋Δɽ

4.1 ձٞ։࣮࠵੷

೔࣌ ձٞମ ٞ୊ɾ಺༰

ʲશମձٞʳ

2019/4/25 ୈ 13ճఆྫձٞ ࠂಈਐ௙ใ׆

2019/6/10 ୈ 14ճఆྫձٞ ࠂಈਐ௙ใ׆

2019/8/01 ୈ 15ճఆྫձٞ ࠂಈਐ௙ใ׆

2019/10/07 ୈ 16ճఆྫձٞ ࠂಈਐ௙ใ׆

2020/1/07 ୈ 17ճఆྫձٞ ࠂಈਐ௙ใ׆

2020/3/03 ୈ 18ճఆྫձٞ ࠂಈਐ௙ใ׆

ʲWG1, WG2ʳ

2019/5/30 WG1, WG2ݸผձٞ ࢪ஍ௐ࣮ࠪݱӺࡕҊ݅େֶֻ࢓

2019/6/05 WG1, WG2ݸผձٞ ϞχλʔදࣔΠϝʔδҊ࡞੒

2019/6/10 WG1, WG2ݸผձٞ ෢ాઌੜͱڞಉڀݚͷํੑ޲ʹ͍ͭͯώΞϦϯά࣮ࢪ

2019/7/06 WG1, WG2ݸผձٞ ໼ۊொWSʹಉߦʢϑϡʔνϟʔσβΠϯΛ׆༻ͨ͠औΓ૊Έͷ

༗༻ੑΛ֬ೝʣ

2019/7/09 WG1, WG2ݸผձٞ ࣄ޻ઃஔثػֶֻ࢓

2019/7/16 WG1, WG2ݸผձٞ ଌܭલࣄྔߦલͷ௨ֻ࢓

2019/7/30 WG1, WG2ݸผձٞ ࢪ࣮ݧ࣮ূ࣮

2019/8/19 WG1, WG2ݸผձٞ ৽෱ౡӺݱ஍ௐࠪɾWS։࠵

2019/8/21 WG1, WG2ݸผձٞ JRେࣄࣄ޻ؾిࡕ຿ॴͱ AIΛ༻͍ͯ৴߸ճ࿏ਤͷ֬ೝޮۀ࡞཰

Խ͕ਤΕΔ͔૬ஊड͚
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೔࣌ ձٞମ ٞ୊ɾ಺༰

2019/8/29 WG1, WG2ݸผձٞ ෢ాઌੜͱޙࠓͷਐΊํʹ͍ͭͯଧͪ߹Θ࣮ͤࢪ

2019/9/10 WG1, WG2ݸผձٞ WSৼΓฦΓ

2019/9/27 WG1, WG2ݸผձٞ JRCRSߟಈਪਐࣨʹώΞϦϯάΛ࣮ࢪ

2019/9/30 WG1, WG2ݸผձٞ ৽ԬઌੜώΞϦϯά

2019/10/24 WG1, WG2ݸผձٞ ώΞϦϯά಺༰Λ౿·͑ JRେࣄࣄ޻ؾిࡕ຿ॴͱଧͪ߹Θͤ

2019/11/01 WG1, WG2ݸผձٞ ը୲౰՝௕ձٞʹಉ੮ͤͯ͞௖͖اࣾࢧ FDʹ͍ͭͯઆ໌

ʲWG3, WG4ʳ

2019/5/14 WG3, WG4ݸผձٞ ԻڹऔΓ૊ΈςʔϚ࣮ࢪ಺༰ଧͪ߹Θͤ

2019/5/31 WG3, WG4ݸผձٞ σʔλϚΠχϯάऔΓ૊ΈςʔϚ࣮ࢪ಺༰ଧͪ߹Θͤ

2019/10/30 WG3, WG4ݸผձٞ ஌ηϯαઃஔݕ౎૯߹ത෺ؗʹͯਓྲྀژ

2019/11/20 WG3, WG4ݸผձٞ ༠ಋγʔτઃஔߦ౎૯߹ത෺ؗʹͯาژ

2019/12/04 WG3, WG4ݸผձٞ ڈ༠ಋγʔτఫߦ஌ηϯαɾาݕ౎૯߹ത෺ؗʹͯਓྲྀژ

4.2 डୗ֓ڀݚཁ

ڀݚज़ͷֵ৽తͳٕज़૑ग़ʹؔ͢ΔٕۀࣄΑΔమಓʹܞ࿈ֶ࢈୊໨ɿӺΛத৺ͱͨ͠ڀݚ

໨త͓Αͼ಺༰ɿڀݚ

ӺΛத৺ͱֶͨ͠࢈࿈ܞʹΑΔమಓٕۀࣄज़ͷֵ৽తͳٕज़૑ग़ͷͨΊɼ۩ମతͳٕज़ϑΟʔϧυΛෳ਺ʹ෼͚ɼɹ

ᶃ҆શɾ҆৺ɼᶄշదͳαʔϏεͷ࠷దԽɼᶅ࠷దԽΞϓϩʔνʹͮ͘جϝΠϯςφϯεɾޮ཰ԽɼᶆԻ੠ղੳɼAIɼ

VRɼϩϘοτٕज़ʹͮ͘جշదαʔϏεɾΦϖϨʔγϣϯɼͷத͔ΒʮςʔϚબఆʯΛ࣮͢ࢪΔɽ͓٬༷ͷ҆શ҆৺ͱ

͓٬༷ͷշదɾαʔϏεʹؔΘΔ෼໺Ͱ۩ମతςʔϚͷڀݚ։ൃʹணख͠ɼ͋Θͤͯɼ৽ͨͳςʔϚͷ૑ग़Λશମϫʔ

Ωϯά಺Ͱٞ࿦͢Δɽ

ද 4.2: डୗڀݚςʔϚ͓Αͼ୲౰ऀ

ςʔϚڀݚ ୲౰ऀ

ᶃ σʔλϚΠχϯάʹΑΔอશՔಇσʔλͷ෼ੳ͔Βݱ৔ద༻ ߂խޱסतɾڭՊɾڀݚֶ޻ૅج

ᶄ Իڹ෼ੳʹΑΔނো༧஌ͷԠ༻ तɾ൧ᅳ༸ೋڭՊɾڀݚֶ޻ૅج

ᶅ ਓֶؒ޻Λ࠷ͨ͠༺׆దҊ಺ख๏ཱ֬ͱ࣮૷ ਓؒՊֶڀݚՊɾڭतɾฏҪܒ

ᶆ మಓΠϯϑϥΛར׆༻ͨ͠஍ҬݙߩʹؔΘΔॳݕظ౼ ɾ෢ా༟೭ࢣߨՊɾڀݚֶ޻

डୗڀݚඅɿ

௚઀ܦඅɿ4,200,000ԁɼؒ઀ܦඅɿ1,800,000ԁɼ߹ܭɿ6,000,000ԁ
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4.3 ࠂಈใ׆ڀݚ

ᶃσʔλϚΠχϯάʹΑΔอશՔಇσʔλͷ෼ੳ

(1) ܠͷഎڀݚ ɹ

Ӻ຿ثػͷ఺ݕอकʹ͓͚ΔࣗಈԽɼ࠷దԽɼޮ཰ԽΛ໨ͯ͠ࢦɼσʔλͷࣗಈऩूʹͮ͘جঢ়ଶࢹ؂อશγε

ςϜ͕։ൃ͞Ε͖ͯͨɽ͜ͷγεςϜʹΑΓσʔλऩूͱղੳʹ͍ͨͮجঢ়ଶධՁͱͦΕʹͮ͘جఆظ఺ݕपظ

ͷࢉग़ͱނো༧ஹݕ஌Λ࣮͍ͯ͠ݱΔɽ͔͠͠ɼݱঢ়Ͱ͸ɼҰ෦ͷσʔλ͔͠༻͍͓ͯΒͣɼӺһͷೖྗσʔλ

ʹ΋ґଘ͢ΔɽσʔλϚΠχϯάٕ๏ͳͲͷద༻ʹΑΓɼऩू͍ͯ͠Δଟ͘ͷσʔλͷΈΛ׆༻ͨ͠ΑΓྑ͍γ

εςϜ΁ͷల։͕๬·ΕɼͦΕʹΑΔӺ຿ثػͷ඼্࣭޲΍লྗԽɼίετظ͕ݮ࡟଴͞Ε͍ͯΔɽ

(2) ͷ໨తڀݚ ɹ

छʑͷӺ຿͕͋ثػΔ͕ɼڀݚΛ࢝ΊΔʹ౰ΓɼࣗಈվػࡳΛऔΓ্͛Δɽ͢ͳΘͪɼثػσʔλͳͲͷ؍٬త

σʔλΛσʔλϚΠχϯάख๏ʹΑΓղੳ͢Δ͜ͱʹΑΓɼࣗಈվػࡳͷ఺ۀݕ຿ͷޮߴ཰Խʹ໾ཱͭ৘ใͷந

ग़͓ΑͼϞσϧͷߏஙΛ໨͢ࢦɽ۩ମతʹ͸ɼ֤छثػσʔλΛ༻͍ͯɼثػͷঢ়ଶΛද͢छʑͷ߲໨ (ଐੑ)

σʔλ͔Β෼཭ෆೳͳͲͷΤϥʔΛ༧ଌ͢Δ if-then ϧʔϧͷநग़Λ͏ߦɽ͜ͷࡍɼྑ޷ͳ if-thenϧʔϧ͕ந

ग़͢ΔͨΊͷσʔλม׵ɼϧʔϧͷࣜܗΛٻΊΔͱͱ΋ʹɼσʔλྔʹؔ͢Δ࡯ߟɼϧʔϧͷநग़ճ਺ͷӨڹΛ

ங͠ɼͦͷਫ਼౓Λ֬ೝ͢Δɽ͞ߏɼΤϥʔ݅਺Λ༧ଌ͢ΔϞσϧΛ͖ͮجʹΔɽ·ͨɼநग़͞Εͨϧʔϧ͢࡯ߟ

Βʹɼଞख๏ͱൺֱ͠ɼఏҊ͞ΕͨϞσϧͷଥ౰ੑΛ֬ೝ͢Δͱͱ΋ʹಛ௃Λ͢࡯ߟΔɽ

(3) ͷํ๏ڀݚ ɹ

(3-1) ϧʔϧநग़ΞϧΰϦζϜͷద༻

ɹσʔλू߹಺Ͱໃ६͠ͳ͍ର৅ (֤೔ͷσʔλ)Λਖ਼͘͠Ϋϥε෼ྨ͠ɼ͔ͭۃখͳ৚݅෦Λ΋ͭ if-then ϧʔ

ϧͷத͔Βɼ༩͑ΒΕͨσʔλू߹಺ͷ͢΂ͯͷର৅Λਖ਼֬ʹ෼ྨ͢Δ্ͰඞཁͱͳΔ΋ͷ͚ͩநग़͢ΔΞϧΰ

ϦζϜ MLEM2Λ༻͍ΔɽMLEM2 ͸ϥϑू߹ʹͮ͘جϧʔϧநग़ΞϧΰϦζϜͰɼૅجͱͳΔϧʔϧநग़Ξ

ϧΰϦζϜ LEM2 (Learning from Examples Moduleɼver.2)Λ࣮਺஋ଐੑΛ͑࢖ΔΑ͏ʹमਖ਼ͨ͠΋ͷͰ͋

ΔɽLEM2 ͸ɼର৅ू߹ B Λઆ໌͢Δجຊ৚݅ t((৚݅ଐੑ aɼଐੑ஋ v) ͷର) ΛɼఆΊΒΕͨධՁج४஋ͷ

ॱʹɼͦΕΒͷ৚݅Λຬͨ͢ର৅ͷ͢΂͕͍ͯߴ Bʹؚ·ΕΔ·ͰબΜͩޙɼෆඞཁͳجຊ৚݅Λআ͘͜ͱͰɼ

B΁ͷؼଐΛ݁࿦෇͚Δϧʔϧͷۃখ৚݅ΛٻΊΔखଓ͖ͱɼͦͷखଓ͖Λ B಺ͷ͢΂ͯͷର৅͕͍ͣΕ͔ͷ

ϧʔϧʹΑΓઆ໌͞ΕΔ·Ͱ܁Γฦ͠ɼޙ࠷ʹෆඞཁͳϧʔϧΛআ͘͜ͱͰɼBͷ͢΂ͯͷର৅Λઆ໌͢Δۃখ

਺ͷϧʔϧΛٻΊΔखଓ͖Ͱߏ੒͞Ε͍ͯΔɽ֤ܾఆΫϥε಺ͷໃ६ͷͳ͍ର৅ू߹ (ܾఆΫϥεͷԼۙࣅ)Λ

ॱ࣍ Bʹ୅ೖ͢Δ͜ͱͰɼ༩͑ΒΕͨσʔλू߹಺ͷແໃ६ͳ͢΂ͯͷର৅Λઆ໌͢Δۃখϧʔϧ܈ΛٻΊΔ

͜ͱ͕Ͱ͖Δɽ

(3-2) ࣗಈվػࡳ΁ͷద༻ɿ4 ख๏ͷൺֱ

ɹ࣮ࡍʹӺʹઃஔ͞Ε͍ͯΔ 2୆ͷࣗಈվػࡳͷ 2016೥ 5݄͔Β 2018೥ 6݄ͷ 2೥ 1͔݄ؒʹຖ೔ܭଌ͞Ε

֤ͨ݊छͷ౤ೖ਺ɼثػͷঢ়ଶͳͲ 184छྨͷ৚݅ଐੑͱΤϥʔ݅਺ (෼཭ෆೳ݅਺)ͷσʔλΛ༻͍Δɽؒظ

தɼ4ճͷఆظ఺ߦ͕ݕΘΕ͍ͯΔɽ೔ʑͷثػͷ౤ೖ਺͔Β 1िؒޙͷΤϥʔ݅਺Λ༧ଌ͢Δ if-thenϧʔϧ

ͷநग़ΛࢼΈΔɽͦͷͨΊɼσʔλʹ࣍ͷ 2छྨͷલॲཧΛ͢ࢪɽi. ֤೔ͷ৚݅ଐੑ஋ʹ 7೔ޙͷܾఆଐੑ஋Λ

૊߹ͤΔɽఆظ఺ݕ೔લͷ 1िؒ෼ͷσʔλΛ࡟আ͢Δɽii. (i)ͷॲཧͷޙɼ֤೔ͷ৚݅ଐੑ஋͓Αͼܾఆଐੑ

஋Λ௚લͷఆظ఺ݕ೔͔Βͦͷ೔·Ͱྦྷੵͨ͠஋ʹม͢ߋΔɽ·ͨɼσʔλܭଌޙͷ࠷ॳͷఆظ఺ݕ೔લͷσʔ

λ͸ɼྦྷੵ஋͕ਖ਼͘͠ࢉग़͖͑ͳ͍ͨΊ࡟আ͢Δɽ

ͷ࣍ 4छྨͷϧʔϧநग़๏ΛࢼΈΔɽI. (i)ͷσʔλΛ༻͍ͯɼΤϥʔ݅਺͕ʮxҎ্ y ҎԼʯͱ͍͏ࣜܗͷ݁

࿦෦Λ΋ͭ if-thenϧʔϧΛ MLEM2ʹΑΓநग़͢ΔɽII. (ii)ͷσʔλΛ༻͍ͯɼΤϥʔ݅਺͕ʮxҎ্ y Ҏ

Լʯͱ͍͏ࣜܗͷ݁࿦෦Λ΋ͭ if-thenϧʔϧΛMLEM2ΞϧΰϦζϜʹΑΓநग़͢ΔɽIII. (ii)ͷσʔλΛ༻
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͍ͯɼ෼཭ෆೳΤϥʔ݅਺͕ʮxҎ্ʯͱ͍͏ࣜܗͷ݁࿦෦Λ΋ͭ if-thenϧʔϧͱɼʮyҎԼʯͱ͍͏ࣜܗͷ݁

࿦෦Λ΋ͭ if-thenϧʔϧͱΛMLEM2ΞϧΰϦζϜʹΑΓநग़͢ΔɽIV. (ii)ͷσʔλΛ༻͍ͯɼΤϥʔ݅਺

͕ʮxҎ্ʯͱ͍͏ࣜܗͷ݁࿦෦Λ΋ͭ if-thenϧʔϧͱɼʮyҎԼʯͱ͍͏ࣜܗͷ݁࿦෦Λ΋ͭ if-thenϧʔϧͱ

Λ୯ௐੑΛྀͨ͠ߟMLEM2ΞϧΰϦζϜʹΑΓநग़͢Δɽֶश༻σʔλ͔Β͜ΕΒͷ 4ख๏Ͱϧʔϧநग़͠ɼ

ಘΒΕ֤ͨϧʔϧΛςετσʔλͰධՁ͠ 4ख๏Λൺֱ͢Δɽ

(3-3) ֶश༻σʔλͷ૿ྔԽ͓Αͼϧʔϧநग़ͷ܁Γฦ͠ͷޮՌ

ɹϧʔϧΛֶश͢Δσʔλྔ͕ଟ͍ํ͕ྑ͍ϧʔϧ͕ಘΒΕΔ͔ɼMLEM2ϧʔϧநग़๏͕༩͑Δ৚݅ଐੑͷ

ॱংʹґଘ͢Δ͜ͱ͔Βɼ৚݅ଐੑͷॱংΛม͑ͯϧʔϧநग़Λ܁Γฦ͠ɼϧʔϧΛ૿΍͢͜ͱ͕༗ޮ͔Λௐࠪ

͢Δɽ

(3-4) நग़ͨ͠ϧʔϧʹΑΔ෼ྨث (༧ଌϞσϧ) ͷ࡞੒ͱϞσϧͷਫ਼౓

ɹநग़͞ΕͨϧʔϧΛ༻͍ͯ 1िؒޙͷΤϥʔ݅਺Λ༧ଌ͢Δ෼ྨثΛ࡞੒͠ɼछʑͷςετσʔλʹΑΓਪఆ

ਫ਼౓ΛධՁ͢Δɽϧʔϧநग़ʹ͸܁Γฦ͠ϧʔϧநग़๏Λ༻͍Δ͕ɼநग़͞ΕΔ౓ʹূݕ༻σʔλͰਫ਼౓ධՁΛ

ɽ·ͨɼ෼ྨ͏ߦ༏ྑϧʔϧͷΈΛऔΓग़͢ͷ͕ྑ͍͔ɼ͢΂ͯͷϧʔϧΛ༻͍Δͷ͕ྑ͍͔ͳͲͷൺֱΛ͍ߦ

ͷσʔλ͔Βநग़͞ΕͨϧʔϧΛ߹Θͤͯ༻͍ΔޮՌΛ֬ೝ͢Δɽثػ੒ʹ͓͍ͯɼҟͳͬͨ࡞ͷث

(3-5) ଞख๏ͱͷൺֱ

ɹຊڀݚͰಘΒΕͨϧʔϧநग़๏ͷ༗ޮੑΛ֬ೝ͢ΔͨΊɼଞͷσʔλϚΠχϯάख๏ͱൺֱ͢Δɽ͜͜Ͱ͸ɼ

3-2 (ii)Ͱड़΂ͨྦྷੵσʔλʹରͯ͠ɼܾఆ໦ C4.5ͱɼϥϯμϜϑΥϨετΛ༻͍Δɽܾఆ໦͸৘ใ֫ಘྔͷେ

͖͍ଐੑ஋ʹΑΓ෼ׂ͍ͯ͘͜͠ͱʹΑΓٻΊΒΕΔܾఆ໦ʹΑΓΫϥε෼ྨ͢Δख๏Ͱ͋ΓɼϥϯμϜϑΥϨ

ετ͸ɼ͹Β͖͕ͭେ͖͍σʔλू߹಺ʹଘ͢ࡏΔكͳσʔλͷӨڹΛগͳ͘͢ΔΞϯαϯϒϧֶश๏Ͱɼ෮ݩ

நग़ʹΑΓಘΒΕͨෳ਺૊ͷσʔλू߹ͦΕͧΕΛ༻͍ܾͯఆ໦Λੜ੒͠ɼ͜ΕΒͷܾఆ໦ʹΑΔΫϥε෼ྨͷ

ଟ਺ܾʹΑΓΫϥεਪఆΛํ͏ߦ๏Ͱ͋Δɽ

(4) ੒Ռڀݚ ɹ

(4-1) (3-2) ʹ͓͚Δ 4 ख๏ͷൺֱ݁Ռ

ɹ (3-2)ʹؔͯ͠ɼ࣍ͷ஌ݟΛಘͨɽɹ

• ௚લͷఆظ఺ݕ೔͔Βྦྷੵ͢Δ͜ͱʹΑΓɼྦྷੵΤϥʔ݅਺ʹͮ͘جΑΓҰ༷ͳΫϥε෼͚͸ՄೳͱͳΔɽ

• ցʹΑΓΤϥʔ݅਺͕ҟͳΔͷͰɼʮxҎ্ػ yҎԼʯͱ͍͏ྦྷੵΤϥʔ݅਺ͷ۠ؒͰ͸ͳ͘ɼʮxҎ্ʯɼʮy

ҎԼʯͷΑ͏ͳྦྷੵΤϥʔ݅਺ͷ্ԼݶΛਪఆ͢ΔϧʔϧΛநग़ͨ͠ํ͕ྑ͍ɽ

• Τϥʔ݅਺͕গͳ͍ػցͷσʔλ͔Βϧʔϧநग़͢Δ৔߹͸ɼʮxҎ্ʯͱ͍͏ྦྷੵΤϥʔ݅਺ͷԼݶ஋Λ

ਪఆ͢Δϧʔϧʹ͓͍ͯਫ਼౓ͷ͍ߴϧʔϧ͕ಘΒΕ΍͍͢ɽ

• ৚݅෦ͱ݁࿦෦ͷ୯ௐੑ͕ԾఆͰ͖Δ৔߹͸ɼ୯ௐੑͷ੍ݶΛ͚ͭͯϧʔϧநग़ͨ͠ํ͕ྑ͍ɽ

(4-2) ֶश༻σʔλͷ૿ྔԽ͓Αͼϧʔϧநग़ͷ܁Γฦ͠ͷޮՌ

ɹֶश༻σʔλͷ૿ྔԽʹΑΓɼ͋Δఔ౓ਫ਼౓্͕ͨ͠޲ϧʔϧ͕ΑΓଟ͘ಘΒΕΔ͕ɼ͕ؒ࣌ࢉܭେ෯ʹ૿Ճ

͢ΔɽҰํɼϧʔϧநग़Λ܁Γฦ͢͜ͱʹΑΓϧʔϧΛ૿΍͢͜ͱ͸༗ޮͰ͋Δɽ

(4-3) நग़ͨ͠ϧʔϧʹΑΔ෼ྨث (༧ଌϞσϧ) ͷධՁ݁Ռ

ɹ༏ྑϧʔϧ͸ݸʑͷϧʔϧͷਫ਼౓͸͍ߴ΋ͷͷɼͦΕΒͷΈͰ෼ྨثΛ࡞੒ͨ͠ͷͰ͸ɼϧʔϧͷ৚݅෦͕෴

͏ྖҬ͕গͳ͘ͳΓɼे෼ͳਪఆਫ਼౓͸ಘΒΕͳ͍ɽ͢΂ͯͷϧʔϧΛ༻͍ͨ৔߹ʹਫ਼౓͕͘ߴͳͬͨɽ·ͨɼ

Ұͭͷثػͷσʔλ͔Βநग़͞ΕͨϧʔϧΛ༻͍ͨ৔߹͸ɼͦͷثػͷσʔλͷಛ௃ͱଞͷثػͷσʔλͷಛ௃

͕ҟͳΔͨΊɼ͋·Γྑ͍݁Ռ͸ಘΒΕͳ͍ɽ͔͠͠ɼҟͳͬͨثػͷσʔλ͔Βநग़͞Εͨϧʔϧͱ߹ซ͢Δ

͜ͱʹΑΓɼਪఆਫ਼౓্͕͢޲Δ͜ͱ͕໌Β͔ʹͳͬͨɽɹMD12߸͔ػΒಘΒΕͨϧʔϧͱMD16߸͔ػΒ

ಘΒΕͨϧʔϧΛ͢΂ͯ༻͍ͨ෼ྨثͷਖ਼౴཰͸ɼMD04߸ػͰ 75.5%ɼMD05߸ػͰ 57.2%ɼMD07߸ػͰ

66.7%ͱͳͬͨɽҰํɼMD12߸ػɼMD16߸ػͷ 2019೥ 4݄͔Β 12݄ͷσʔλʹɼMD12߸ػͱMD16߸

ͷػ 2016೥ 4݄͔Β 2018೥ 5݄·ͰͷσʔλͰֶशͨ͠ϧʔϧʹͮ͘ج෼ྨثΛద༻ͨ͠ͱ͜ΖɼMD12߸
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Ͱػ 33.6%ɼMD16߸ػͰ 98.1%ͱͳͬͨɽ2019೥ͷσʔλ͸Τϥʔ݅਺͕গͳ͘ɼͱΓΘ͚ɼMD12߸ػͷ

Τϥʔ݅਺͸ඇৗʹগͳ͍ɽ͜ͷΑ͏ͳσʔλͷಛ௃ͷ૬ҧ͕MD12߸ػͰͷਪఆ͕͏·͔͘ߦͳ͔ͬͨཧ༝

ͱ͑ߟΒΕΔɽ

(4-4) ଞख๏ͱͷൺֱ݁Ռ

ɹ 2016೥ 4݄͔Β 2018೥ 5݄·ͰͷMD12߸ػͷσʔλͱMD16߸ػͷσʔλͱΛ߹Θͤͨσʔλू߹͔

Βܾఆ໦Λ࡞੒͠ɼಉؒ͡ظͷMD04߸ػɼMD05߸ػɼMD07߸ػͷσʔλʹద༻ͨ͠ͱ͜Ζɼਖ਼౴཰͸ɼͦ

ΕͧΕɼ49.3%ɼ44.1%ɼ43.7%ͱͳΓɼຊڀݚͷϧʔϧநग़ʹΑΔํ๏ͷํ͕ྑ͍݁ՌͱͳͬͨɽMD04߸ػɼ

MD05߸ػͰ͸ɼMD12߸ػσʔλͷΈΛ༻͍ܾͯఆ໦Λ࡞੒ͨ͠৔߹͕࠷΋͍ߴਖ਼౴཰Λ͕ࣔͨ͠ɼ͜ͷ৔

߹Ͱ΋ɼͦΕͧΕɼ57.4%ɼ56,7%ͱͳΓɼMD05߸ػͰϧʔϧநग़ʹΑΔ৔߹ʹ͍ۙਖ਼౴཰ʹͳ͕ͬͨɼ͍ͣ

ΕͷثػͰ΋ϧʔϧநग़ʹΑΔํ๏ΑΓྼΔ݁ՌͱͳͬͨɽҰํɼMD12߸ػͷσʔλͱMD16߸ػͷσʔλ

ͱΛ߹Θͤͨσʔλू߹͔ΒಘΒΕܾͨఆ໦Λ 2019೥ 4݄͔Β 12݄ͷMD12߸ػͷσʔλ͓ΑͼMD16߸

ػ߸ͷσʔλʹద༻ͨ͠ͱ͜Ζɼਖ਼౴཰͸ɼͦΕͧΕɼ53.8%ɼ60.9%ͱͳͬͨɽΤϥʔ݅਺ͷগͳ͍MD12ػ

ͷ 2019೥ͷσʔλͰ͸ɼϧʔϧநग़ʹΑΔํ๏ΑΓྑ͍݁Ռ͕ಘΒΕͨɽɹҰํɼ2016೥ 4݄͔Β 2018೥ 5

݄·ͰͷMD12߸ػͷσʔλͱMD16߸ػͷσʔλͱΛ߹Θͤͨσʔλू߹ΛϥϯμϜϑΥϨετͰֶशͨ͠

৔߹͸ɼಉؒظͷMD04߸ػɼMD05߸ػɼMD07߸ػͷσʔλͰͷਖ਼౴཰͸ɼͦΕͧΕɼ81.27%ɼ62.07%ɼ

66.53%ͱͳͬͨɽMD04߸ػɼMD05߸ػͰϧʔϧநग़ʹΑΔํ๏ΑΓগ͠༏Δ݁Ռ͕ಘΒΕͨɽ·ͨɼ2019

೥ 4݄͔Β 12݄ͷMD12߸ػͷσʔλ͓ΑͼMD16߸ػͷσʔλͰͷਖ਼౴཰͸ɼͦΕͧΕɼ43.7%ɼ77.7%ͱ

ͳͬͨɽ͜ͷ৔߹΋ɼΤϥʔ݅਺ͷগͳ͍MD12߸ػͷ 2019೥ͷσʔλͰ͸ɼϧʔϧநग़ʹΑΔํ๏ΑΓྑ͍

݁Ռ͕ಘΒΕͨɽ

Ҏ্͔Βɼ֓ͶϥϯμϜϑΥϨετͰ͸ɼຊڀݚͷϧʔϧநग़ʹΑΔํ๏ΑΓɼগ͠ྑ͍݁Ռ͕ಘΒΕΔ͜ͱ͕

෼͔Δɽ͔͠͠ɼϥϯμϜϑΥϨετͰ͸ɼಘΒΕͨϞσϧͷҙຯΛղऍ͢Δ͜ͱ͸೉͍͠ɽຊڀݚͷϧʔϧந

ग़ʹΑΔํ๏͸ɼϥϯμϜϑΥϨετΑΓ΋গ͠ਖ਼౴཰͸ྼΔ͕ɼ֤ϧʔϧͷҙຯ͕෼͔Γ΍͍͢ͱ͍͏ར఺͕

͋Δɽ·ͨɼϧʔϧநग़๏Ͱ͸ɼҟৗσʔλͳͲͷكͳσʔλ΁ͷରॲΛ͍ͯ͠ࢪͳ͍ͷͰɼ͜ΕΒʹରͯ͠ద

౰ͳॲཧΛ͜͢ࢪͱʹΑΓਖ਼౴཰ͷظ্͕޲଴Ͱ͖Δɽ

(4-5) શൠత࡯ߟ

ɹຊڀݚΛ௨ͯ͠ಘΒΕͨ஌ݟ͸࣍ͷΑ͏ʹͳΔɽɹ

• σʔλ͔Βͦͷ··ϧʔϧநग़Λͤͣʹɼ௚લͷ఺ݕ೔͔Β֤ଐੑ஋Λྦྷੵ͢Δ͜ͱʹΑΓɼΑΓྑ͍༧ଌ

Ϟσϧ͕ߏஙͰ͖Δɽ

• ྦྷੵσʔλʹมͨ͜͠׵ͱʹ΋ؔ͢܎Δ͕ɼ݁࿦෦ΛʮxҎ্ yҎԼʯͱ͢ΔϧʔϧΑΓ΋݁࿦෦ΛʮxҎ

্ʯɼʮyҎԼʯͱ͢ΔϧʔϧΛநग़ͨ͠ํ͕ྑ͍ɽ

• ͞Βʹɼʮ͋Δ৚݅ଐੑ͕ xҎ্Ͱ͋Ε͹Τϥʔ݅਺͸ yҎ্ʹͳΔʯͱ͍ͬͨϧʔϧͷ৚݅෦ͱ݁࿦෦ͷ

୯ௐੑΛԾఆͯ͠ϧʔϧநग़Λ͍ྑ͕ํͨͬߦɽ

• ௚લͷఆظ఺ݕ೔͔Βྦྷੵ͢Δ͜ͱʹΑΓɼྦྷੵΤϥʔ݅਺ʹͮ͘جΑΓҰ༷ͳΫϥε෼͚͸ՄೳͱͳΔɽ

• MLEM2ʹͮ͘جϧʔϧநग़๏Ͱ͸ɼ1౓͚ͩ͢΂ͯͷର৅Λઆ໌͢ΔϧʔϧΛநग़͢ΔͷͰ͸ͳ͘ɼผͷ

ϧʔϧ͕நग़͞ΕΔΑ͏ʹௐ੔ͯ͠ (৚݅ଐੑͷॱྻΛมͯ͠ߋ)ɼԿճ΋ϧʔϧநग़Λ͍ྑ͕ํͨͬߦɽ

• ΑΓଟ͘ͷछྨͷσʔλΛ༻͍ͯϧʔϧநग़Λ͍ྑ͕ํ͏ߦɽ

• ϧʔϧͷਫ਼౓͕௿͘ͱ΋ɼநग़͞Εͨϧʔϧ͸Ͱ͖Δ͚ͩଟ͘༻͍ͨ৔߹ʹਖ਼౴཰͕͘ߴͳΔ޲܏ʹ͋Δɽ

• σʔλʹكʹ͔͠ੜ͡ͳ͍σʔλ͕ଘ͢ࡏΔ৔߹ʹ͸ɼͦΕΒͷӨڹΛখͨ͘͞͠ํ͕๬·͍͠ɽ

• ֶश༻ʹ༻͍ͨσʔλͱҟͳͬͨੑ࣭ͭ࣋σʔλʹରͯ͠ɼߴਫ਼౓ਪఆΛ͜͏ߦͱ͸༰қͰ͸ͳ͍ɽ

• σʔλϚΠχϯάʹΑΔख๏͸ɼֶशʹ༻͍ͨσʔλ΁ͷґଘ͕ۃΊͯ͘ߴɼσʔλͷಛ௃͕҆ఆͨ͠ثػ

ʹద༻͢Δͷ͕๬·͍͠ɽɹޙࠓͷ՝୊ͱͯ͑͠ߟ͕࣍ΒΕΔɽ

• Β͑ߟ͕༺ͳσʔλ΍ҟৗσʔλ΁ͷରԠɿɹՄมਫ਼౓ϥϑू߹ͷಋೖ΍όΪϯά΍ϒʔεςΟϯάͷదك
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ΕΔɽ

• ෼ྨثͷߏ੒๏ͷߟ࠶ɿɹຊڀݚͷ෼ྨث͸Τϥʔ݅਺ͷ࠷খ஋ͱ࠷େ஋ͷ྆୺͔Β༩͑ΒΕͨσʔλʹݟ

߹ͬͨΫϥεΛٻΊ͍͕ͯͨɼதԝ஋͔Βখ͍͞ํ͋Δ͍͸େ͖͍ํ΁ΫϥεΛٻΊΔํ๏΋͑ߟΒΕΔɽ

·ͨɼ༏ྑϧʔϧͱͦ͏Ͱͳ͍ϧʔϧͷ֊૚෼͚ɼ͢ͳΘͪɼ༏ྑϧʔϧͷΈͰΫϥε෼ྨ͠ɼͰ͖ͳ͍৔

߹ʹ͢΂ͯͷϧʔϧΛ༻͍͍ͯ͘ͳͲ͕͑ߟΒΕΔɽ༏ྑϧʔϧΛ༏ઌͯ͠༻͍Ε͹ɼֶश༻σʔλಛ༗ͷ

ಛ௃Λද͢ϧʔϧͷӨڹΛখ͘͞Ͱ͖ΔՄೳੑ͕͋Δɽ

ᶄԻڹ෼ੳʹΑΔނো༧஌γεςϜʹ͍ͭͯ

(1) ܠͷഎڀݚ ɹ

ΤεΧϨʔλ (ESC)͕ނোͨ͠ࡍʹൃੜ͢ΔҟৗԻΛਖ਼͔֬ͭߴ଎ʹݕग़͢Δ͜ͱ͸ɼނোͷ༧஌ʹͭͳ͕Γɼ

ར༻ऀͷ҆શੑͷ্޲ͷΈͳΒͣίετݮ࡟ΛਤΔ্Ͱ΋ॏཁͰ͋ΔɽͦͷͨΊʹ͸ɼਖ਼ৗԻͱҟৗԻͷҧ͍Λ

ಛ௃͚ͮΔಛ௃ྔΛ͏·͘நग़͢Δඞཁ͕͋Δɽ

(2) ͷ໨తڀݚ ɹ

ϚΠΫͰ ESCԻΛऩू͠ɼਖ਼ৗԻͱҟৗԻͷಛ௃ͷҧ͍Λ෼ੳ͢Δ͜ͱͰ࣍ͷՄೳੑʹ͍ͭͯݕ౼͢Δɽ

• าߦԻ΍্͕͚ۦΓԻ͕ࠞೖ͍ͯ͠Δ͕ਖ਼ৗͳӡసԻͱɼނো࣌ʹൃੜ͢ΔҟৗԻΛ۠ผ͢Δํ๏

• ҟৗԻͷೝࣝ཰Λ্ͤ͞޲ΔͨΊͷಛ௃ྔͷબ୒ํ๏

• ηϯλʔʹ௨஌͢Δํ๏ࢹ؂ʹ଎΍͔ʹ࣌োൃੜނ

• ॏେͳނোʢεςοϓ͕ϥΠϯςΟϯάϓϨʔτʹিಥɼεςοϓϩʔϥʔ͕ܽଛͨ͠ΨΠυϨʔϧΛ৐Γ

ӽ͑Δʣ͕ൃੜͨ͠৔߹͸ ESCΛଈ͢ࢭఀ࣌Δํ๏

• ESCԻͷมௐΛ͍ͪૣ͘ଊ͑Δ͜ͱͰނোΛ༧஌͢Δํ๏

(3) ͷํ๏ڀݚ ɹ

ͷ࣌Ի͕ͳ͍ఆৗӡసࡶ ESCӡసԻΛऩू͠ɼಛ௃ྔͱͯ͠ภࠩͱৼ෯εϖΫτϧΛநग़͢Δɽ͍ͭͰɼͦΕ

Βఆৗӡస࣌ͷಛ௃ྔΛج४ͱͯ͠ɼาߦԻ΍্͕͚ۦΓԻͳͲ͕ࠞೖ͍ͯ͠Δ͕ਖ਼ৗͳӡసԻͷಛ௃ྔͱɼނ

োͨ͠৔߹ʹൃੜ͢ΔҟৗԻͷಛ௃ྔΛൺֱ͠ɼͦΕΒ͕۠ผͰ͖Δ͔ΛධՁ͢Δɽ

ภࠩͱৼ෯εϖΫτϧͷධՁ

1ϑϨʔϜதͷ N ଌ৴߸Λ؍ͷݸ {xn}N−1
n=0 ͱ͢Δͱɼ৴߸ͷภࠩ͸

σ =

√√√√ 1

N

N−1∑

n=0

x2
n (4.1)

ͰࢉܭͰ͖Δɽภࠩ σ ʹΑͬͯɼ৴߸ͷେ͖͞Λ஌Δ͜ͱ͕Ͱ͖Δɽ

Ұํɼ཭ࢄϑʔϦΤม׵ʢDiscrete Fourier Transform, DFTʣ͸ɼ

Xk =
N−1∑

n=0

xne
−j(2πnk/N), (k = 0, 1, · · · , N − 1, j =

√
−1) (4.2)
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ͰࢉܭͰ͖Δɽͨͩ͠ɼ੔਺ k ͸प೾਺ʹ૬౰͠*1ɼߴ଎ࢉܭͷͨΊ௨ৗ N ͸ 2ͷ΂͖৐ʹ͢Δɽ཭ࢄϑʔϦ

Τม׵ Xk ͸ෳૉ਺Ͱ͋Γɼͦͷઈର஋ |Xk| ͸ৼ෯εϖΫτϧͱݺ͹Ε͍ͯΔɽৼ෯εϖΫτϧ |Xk| ʹΑͬ
ͯɼ৴߸ xn ͕प೾਺ k ͷ੒෼ΛͲͷఔ౓ؚΜͰ͍Δ͔Λ஌Δ͜ͱ͕Ͱ͖Δɽͳ͓ɼ

Xk+N =
N−1∑

n=0

xne
−j(2πn(k+N)/N) = Xk (4.3)

Ͱ͋Δ͜ͱ͔ΒɼXk ͸पظ N Λͭ࣋ɽ·ͨɼࠓճͷΑ͏ʹ xn ͕࣮਺ͷ৔߹͸ɼࣜ (4.2)ͷෳૉڞ໾ΛͱΔͱɼ

Xk =
N−1∑

n=0

xne
j(2πnk/N) = X−k (4.4)

ͱͳΔɽैͬͯɼ|Xk+N | = |Xk|, |Xk| = |X−k|ΑΓɼ|Xk| = |XN−k|ͱͳΔͷͰɼৼ෯εϖΫτϧ͸ k = N/2

Ͱத৺ରশʹͳΔɽ۩ମతʹ͸ɼ

|X0| = |XN |, |X1| = |XN−1|, |X2| = |XN−2|, · · · , |XN/2−1| = |XN/2+1|

ͱͳΓɼ|X0|, |X1|, · · · , |XN/2−1|ͷΈ͕ҙຯΛͭ࣋ɽ
ҟৗԻͷ൑ఆํ๏

·ͣɼาߦԻ΍্͕͚ۦΓԻͳͲ͕ࠞೖ͍ͯ͠ͳ͍ఆৗӡస࣌Ͱͷਖ਼ৗԻΛऩू͠ɼͦͷৼ෯εϖΫτϧ |Xk|st
ͱภࠩ σst ΛධՁ͢Δɽ͍࣍ͰɼධՁର৅ͷ৴߸ {xn}N−1

n=0 ͷৼ෯εϖΫτϧ |Xk|ͱภࠩ σ Λ͢ࢉܭΔɽͦ͠

ͯɼ͢΂ͯͷप೾਺ k ʹ͍ͭͯ |Xk| ͱ |Xk|st ͷσγϕϧ஋Ͱͷઈରࠩޡͷ૯࿨ F1 ͱɼσ ͱ σst ͷઈରࠩޡ

F2Λ͢ࢉܭΔɽͭ·Γɼ

F1 =
2

N

N/2−1∑

k=0

|20 log10(|Xk|)− 20 log10(|Xk|st)| (4.5)

F2 = |σ − σst| (4.6)

Λ͢ࢉܭΔɽͦͯ͠ɼF1ʹର͢Δᮢ஋Λ T1, F2ʹର͢Δᮢ஋Λ T2ͱ͠ɼ

F1 > T1 (4.7)

F2 > T2 (4.8)

Λຬ͔ͨ͢Ͳ͏͔ͰɼධՁର৅ͷ৴߸͕ਖ਼ৗԻ͔ҟৗԻ͔Λ൑ఆ͢Δɽͨͩ͠ɼࠓճ͸αϯϓϦϯάप೾਺

fc =44100[Hz]ɼ1ϑϨʔϜͷσʔλ਺ N = 8192(໿ 0.2[s])ͱ͢Δɽ

(4) ͷ՝୊ޙࠓ ɹ

ࣜ (4.7)Ͱ͸ɼ͢΂ͯͷप೾਺ k (k = 0, 1, · · · , N/2− 1)Ͱͷઈରࠩޡͷ૯࿨ΛධՁͨ͠ɽ͔͠͠ɼҟৗԻͷಛ

௃తͳप೾਺͕ಛఆͷ۠ؒʹ͍ͯ͠ࡏہΔͷͰ͋Ε͹ɼาߦԻ΍্͕͚ۦΓԻͳͲͷҟৗԻҎ֎ͷࡶԻͷӨڹΛ

ΒΕΔɽྫ͑͹ɼ࿨ΛͱΔൣғ͑ߟΛධՁ͢Δํ๏΋ࠩޡΔͨΊʹɼͦͷಛఆͷप೾਺۠ؒͷΈͷઈର͢ݮܰ
N/2−1∑

k=0

Λ
k2∑

k=k1

ͱ͢Δํ๏Ͱ͋Δɽ

·ͨɼ͜Ε·Ͱ͸֤ϑϨʔϜͷ F1, F2͕ͦΕͧΕͷᮢ஋Λ௒͑Δ͔Ͳ͏͔ͰɼͦͷϑϨʔϜதͷ৴߸͕ਖ਼ৗԻ

͔ҟৗԻ͔Λ൑ఆ͍ͯͨ͠ɽ͔͠͠ɼ֤ϑϨʔϜ͝ͱʹಠཱʹ൑ఆ͢Δํ๏Ͱ͸ɼਖ਼ৗԻͱҟৗԻΛ۠ผ͢Δʹ

͸ෆे෼Ͱ͋Γɼ·ͨᮢ஋ T1ͱ T2Λಉ࣌ʹద੾ʹઃఆ͢Δͷ͕ࠔ೉Ͱ͋ͬͨɽ͜ΕΒͷ໰୊Λղܾ͢ΔͨΊ

ʹɼF1, F2ͷେ͖ͦ͞ͷ΋ͷ΍ɼF1, F2ͷؒ࣌มԽʢྫ͑͹ᮢ஋Λ௒͑Δܧଓؒ࣌ͳͲʣʹΑΓ൑ఆ͢Δํ๏

΋͑ߟΒΕΔɽͦͷͨΊʹ͸ɼୈ iϑϨʔϜͷ F1ͱ F2ͷ஋ΛͦΕͧΕ F1(i), F2(i)ͱͯ͠ɼਖ਼ৗԻͱҟৗԻ

*1 ྫ͑͹ɼαϯϓϦϯάप೾਺ fc =44100[Hz]ɼσʔλ਺ N = 8192ͷ৔߹ɼप೾਺ k = 200͸ f = kfc/N=1076[Hz]ʹ૬౰͢Δɽ
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Ͱ F1(i), F2(i)͕ؒ࣌ͱͱ΋ʹͲͷΑ͏ʹมԽ͢Δ͔Λൺֱ͢Δඞཁ͕͋Δɽ͜ΕʹΑΓɼᮢ஋ T1, T2ͷద

੾ͳ஋ʹؔ͢Δ஌͕ݟಘΒΕΔՄೳੑ΋͋Δɽ

ᶅਓֶؒ޻Λ࠷ͨ͠༺׆దҊ಺ख๏ཱ֬ͱ࣮૷

(1) ܠͷഎڀݚ ɹ

మಓϓϥοτϑΥʔϜʹ͓͚ΔసམނࣄΛϋʔυͱιϑτͷ྆໘͔ΒͷแׅతͳରࡦΛਐΊ͍ͯͨ͘Ίʹ͸ɼސ

٬ͷ৺ཧɾߦಈతಛੑͷཧղͱɼͦΕʹߦͮ͘جಈͷ੍ޚͷ؍఺͔ΒͷରࡦΛ͍ͯ͑͘͜ߟͱ͕ॏཁͰ͋Δɽ

(2) ͷ໨తڀݚ ɹ

ͷྫࣄͷϗʔϜ্͔ΒͷసམڈΛఏҊ͢ΔͨΊʹɼաࡦಈՊֶతରߦಈతಛੑͱͦΕʹ߹Θͤͨߦ٬ͷ৺ཧɾސ

ೝ஌ߦಈՊֶతಛ௃෼ੳͱߦಈֶࡁܦతख๏Λ༻͍ͨసམ๷ࢭͷͨΊͷ༗ޮͳϝοηʔδ։ൃΛͨͬߦɽ

(3) ͷํ๏ڀݚ ɹ

సམྫࣄͷೝ஌ߦಈՊֶతಛ௃෼ੳ͸ɼ2016೥͔Β 2018೥·Ͱͷ ɽͨͬߦಈՊֶత಺༰෼ੳΛߦͷೝ஌ྫࣄ32

ηϯαʔʹ࿈ಈͯ͠ɼϗʔϜ্ࢭͷͨΊͷ༗ޮͳϝοηʔδ։ൃ͸ɼసམ๷ࢭతख๏Λ༻͍ͨసམ๷ֶࡁܦಈߦ

ͷ٬ސ΁ൃͤ͞ΕΔ஫ҙϝοηʔδͷจݴΛɼߦಈՊֶͷऀڀݚͱ JR੢೔ຊɼJR੢೔ຊςΫγΞؔؒऀ܎Ͱ

ͷ 2ճͷϫʔΫγϣοϓʹΑΓϓϩτλΠϓͷ։ൃΛͨͬߦɽ

ϫʔΫγϣοϓͰ͸ɼWHOʢର৅ͱͳΔਓʣʵ Goalsʢର৅ʹظ଴͞ΕΔߦಈʣʵWHATʢԿΛ఻͑Δ͔ʣʕ

HOWʢͲͷΑ͏ʹ఻͑Δ͔ʣͷιʔγϟϧϚʔέςΟϯάख๏Ͱ༻͍ΔϑϨʔϜϫʔΫΛ༻͍ͯɼॱ൪ʹͦͷ

ಛ௃ΛϒϨʔϯετʔϛϯάΛ͍ߦɼ಺༰Λ໌Β͔ʹ͍ͯͬͨ͠ɽ2 ճ໨ͷϫʔΫγϣοϓ͸ɼసམ๷ࢭηϯ

αʔΛઃஔ༧ఆӺͷελοϑ΋ަ͑ͯɼΑΓ۩ମతͳ஫ҙىשϝοηʔδͷ࡞੒Λ͍ͨͬͯͬߦɽ

(4) ੒Ռڀݚ ɹ

సམྫࣄͷೝ஌ߦಈՊֶతಛ௃෼ੳ

సམྫࣄͷಛ௃͸ҎԼͷ௨ΓͰ͋ͬͨɽ

உੑɿ 27໊ʢ84.3%ʣ

సམͷؒ࣌ଳேɿ8໊ʢ25%ʣʀன 1໊ʢ3.1%ʣʀ໷ 23໊ʢ71.8%ʣ

సམ࣌ͷঢ়ଶɿҿञɾᬦᬡ 23໊ʢ71.8%ʣʀٸප 5໊ʢ15.6%ʣʀ݈ৗऀ 2໊ʢ6.2%ʣʀࣗࡴ 2໊ʢ6.2%ʣ

͢ͳΘͪஉੑͰɼ໷ؒʹɼҿञɾᬦᬡঢ়ଶʹ͋Δऀ͕ଟ͍͜ͱ͕໌Β͔ʹͳͬͨɽ͜ΕΒͷಛ௃Λਫ਼ਆҩֶతʹ

ղऍ͢ΔͱϗʔϜ͔ΒͷసམͷओཁҼ͸ɼʮҙࣝো֐ʯͷঢ়ଶͰ͋Δ͜ͱ͕͖͋Β͔ͱͳͬͨɽʮҙࣝো֐ʯͱ

͸ɼҙࣝͷྔͰ͋Δਗ਼໌౓͕௿Լͨ͠ঢ়ଶͰɼ೴ͷҰ࣌తͳػೳෆશঢ়ଶͰ͋ΔɽͦͷݪҼͱͯ͠͸ɼମͷ໰୊

ʢ୅ँόϥϯεͷมԽʣɼༀ෺ɾΞϧίʔϧͷӨڹɼ΋ͱ΋ͱͷ೴ػೳͷΩϟύ͕খ͍͜͞ͱ͕ͦͷഎܠ΍௚઀ཁ

ҼͱͳΔɽೝ஌঱΍ൃୡো͕͍ɼ೴݂؅ੑͷ͕࣬ױ೴ػೳͷΩϟύͷখ͞͞ͷഎܠʹ͋Δ͜ͱ͕ଟ͍ɽ

సམྫࣄͷຆͲ͕ҙࣝো֐Ͱ͋Δͱ͢ΔͱҎԼͷ఺ʹྀ͢ߟΔඞཁ͕͋ΔͱఏҊ͞Εͨɽ

• ௚઀ͷ஫ҙىשʹΑΓߦಈม༰Λଅ͢͜ͱ͸΄ͱΜͲظ଴Ͱ͖ͳ͍ɽ

• ௚઀తͳߦಈͷ੍ޚͷͨΊʹ͸ϗʔϜ্ͷߏ଄తͳ഑ஔͷ޻෉͕ඞཁͰ͋ΔʢߦࡏݱͳΘΕ͍ͯΔΑ͏ͳ

ϗʔϜ্ͷϕϯνͷ഑ஔํ޲Λม͑Δɽ

• ҙࣝো֐ʹΑΓڍಈ͕͓͔͍͠ऀͷपғͷਓʹɼ஫ҙىשΛͯ͠సམ્ߦࢭಈΛͯͬࡱ΋Β͏͜ͱ͸༗ޮͰ

͋Δɽ

• ݈ৗਓͷෆ஫ҙʹؔͯ͠͸ੵۃతͳ஫ҙىש͸༗ޮͰ͋ΔՄೳੑ͕͋Δɽ

ͷͨΊͷ༗ޮͳϝοηʔδ։ൃࢭతख๏Λ༻͍ͨసམ๷ֶࡁܦಈߦ

લ߲ͷసམྫࣄͷೝ஌ߦಈՊֶతಛ௃෼ੳͷ݁ՌΛ౿·͑ɼసམ๷ࢭηϯαʔʹ࿈ಈͯ͠ɼϗʔϜ্ͷ٬ސ΁ൃ

ͤ͞ΕΔ஫ҙϝοηʔδͱͦͷఏࣔํ๏Λ 2ճͷϫʔΫγϣοϓΛ௨ͯ͠։ൃͨ͠ɽ
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WHO（対象となる⼈）
思い込み/こだわり（⽩線の中を歩きたい⼈、直線的に進みたい）
酔客
⾼齢者
視覚障がい者
周囲の⼈
不注意
├焦り
├グループ
├ながら系
└こども
仕⽅ない⼈（混雑状況）
体調不良（貧⾎・癲癇）
⼩学⽣（事故？）

通常時とは異なるアナウンスを検討

病気の⼈

障がい者

⾼齢者

健常者 酔客

こども ながら

⾝体的

意識障害

不注意

グループ分け

意識レベルが⾼く、気づきにより
本⼈による対応・改善が可能

意識レベルが低く、
本⼈に対応・改善を求めるのは難し
い
⇒周囲の⼈に協⼒を仰ぐ

WHO GOALS（対象に期待される行動） WHAT（何を使うか,何が使えるか）

不注意（本人）

ホーム端を見る 警笛/笛
自分の周囲を確認する BGM/Sound

点字ブロックの内側に移動
ホーム中央に移動したくなるゾーンを配置（WiFi,ソ
ファー,etc…）

ホームで歩いている時にスマホを使用しない ホーム端を歩きにくくする（砂）

ホーム端が危険と意識してもらう ホーム中央を歩き易くする

酔客
そもそもホーム上を歩かない アナウンス
点字ブロックよりも外側に移動しない ホーム端を歩いていることが恥ずかしいと意識させる何か

周囲の人

危ない人を助ける ├撮影し、SNSへアップロード
├支える └本日のホーム端歩行者としてサイネージに表示

├止める
├声を掛ける
└見る（大人数で注視）
危ない人が近くにいることを把握する。

Key Word

KeyWordを踏まえて
どうアナウンスするか

WHO HOW（具体的なアナウンス内容） コンセプト

本人

ホーム端は（大変・とても）危険です。転落の恐れがあります。 ホーム端は危険と意識させる

列車が近付いています ホーム端は危険と意識させる

安全なご帰宅を ホーム端歩行以外の観点で安全を促す

ホーム中央に移動して下さい。

ホーム中央の良い印象を与えるホーム中央が安全です

ホーム中央が楽しいです。

あかん！！（大阪のおばちゃんVoice,方言シリーズ） 気付きを与え、意識を安全に向けさせる

電車と接触して助かるor命を落とす確率は50％です。

具体的な内容を提示する。
転落すると命を失います

どこかの駅で毎日1人がホームから転落しています。

1日に1人の割合でホームから転落しています。

この駅にはホーム柵がありません。
ホーム上が安全でないことを伝え、自身で安全を意識しなければならないことに気付かせる

└ごめんなさい。

周囲の人

この人あかん！！（大阪のおばちゃんシリーズ）

ホーム端にいる人を指し、目を向けさせる。
ちくるという発想

ホーム端に人がいます。

├危なくない？

├マジ草wwwwwww

├(笑)

└だーれだ

おーい
個人を指さずに目を向けてもらう

ここ！ここやで！

介助が必要でない人は手を挙げて下さい。
介助の必要である人や困っている人が近くにいるかもしれない、という事を意識させ、目を向けさせる

困った人がいたら助けてあげて下さい。

・周りに⽬を向けてもらうためのアナウンス
・⾃分が恥ずかしいことをしているという意識をもってもらうた
めのアナウンス

・⾃⾝の置かれている状況を把握させるためのアナウンス
・ホーム端は危険であることを意識させるためのアナウンス

重要

ਤ 4.1: ୈ̍ճϫʔΫγϣοϓͷΞ΢τϓοτ
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ターゲット 酔客

指標（どうなれば効果ありとするか）

①狭隘部に滞留させない ②狭隘部に入らせない

⇒狭隘部への居残りが転落に繋がっていることから①で良い。
②は新福島駅の構造上、アプローチが難しい。
（狭隘部の先に広い乗車可能エリアがあるため）

⇒音声により、狭隘部に残りたくない雰囲気作りをする。

⇒今回の対象エリアがスペシャルであることを認知させる文言
とする。
平常時にも意識への刷り込みを行うため、音声を流す。

時間帯 ⇒駅に昼間と夜間の区切りとなる時間を確認する。

Phase.0 現状（音声無し）：比較データ収集

Phase.1 固い文言でのアプローチ

Phase.2 砕けた文言でのアプローチ（砕け具合：2＜2'＜2"）

狭隘部用 周囲の方用

Phase.1

昼

ここは転落多発エリアです。奥の広いエリアでお待ち下さい。

常

この先、一部ホームが狭くなっています。

夜 常

Phase.2

昼 ここにはホーム柵がありません。 セ SOSボタンはここです。危ないと思ったら押して下さい。

夜 ここは落ちない人専用エリアです。 セ 困っている人がいたら駅係員にお知らせ下さい。

Phase.2'

昼 多くの人が広いエリアで待っています。 セ 広いエリアでお待ち頂きありがとうございます。

夜 無事に帰るまでが仕事です。 セ まわりに落ちそうな人はいませんか？

Phase.2"

昼

BGM（デデ～ン）セーフ！

セ

狭いエリアに人がいます。

夜 セ

※常：常時一定間隔でアナウンス、セ：狭隘部２Dセンサー検知時にアナウンス

ਤ 4.2: ୈ̎ճϫʔΫγϣοϓͷΞ΢τϓοτ

ਤ 4.1ɼਤ 4.2ͷΑ͏ʹɼର৅ऀΛಛఆ͠ɼͦͷೝ஌ߦಈಛੑΛ౿·͑ͨϝοηʔδͱͦͷఏࣔํ๏ʹ͍ͭͯෳ

਺ͷϓϩτλΠϓΛ։ൃͨ͠ɽޙࠓɼ࣮ূ࣮ݧʹ͓͍ͯͦͷ༗ޮੑͷ͕ূݕඞཁͰ͋Δɽ
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ᶆమಓΠϯϑϥΛར׆༻ͨ͠஍ҬݙߩʹؔΘΔॳݕظ౼

(1) ܠͷഎڀݚ ɹ

మಓ͸ਓʑʹͳͯ͘͸ͳΒͳ͍ΠϯϑϥͰ͋Γɼ౎ࢢ΍·ͪͷੜ׆ʹਂ͔͔͘Θ͍ͬͯΔɽ͔͠͠ɼۙ೥Ͱ͸ɼ

ࣗಈं཭Ε͕ਐΜͰ͍Δͱ͸͍͑ɼ஍ҬʹΑͬͯ͸ެަڞ௨཭Ε΋ਂࠁͳ໰୊ͱͳ͍ͬͯΔɽ͞ΒʹΞϚκϯ΍

C2CʢফඅऀؒऔҾʣͳͲैདྷͷ෺ྲྀ΍ߪങߦಈͷมԽ΍ɼ׬શࣗಈӡసٕज़ͷൃలʹ൐͏જࡏతͳެަڞ௨ध

ཁ΁ͷڴҖͳͲΛ͑ߟΔͱɼެަڞ௨͓ऀۀࣄΑͼؔ࿈ऀۀࣄʹͱͬͯɼকདྷͷ·ͪͷ࢟΍ॅຽχʔζ͸ଊ͑Δ

͜ͱ͸ඇৗʹॏཁʹͳ͍ͬͯΔͱࢥΘΕΔɽ

͜͏ͨ͠தɼ৽ͨͳڀݚ෼໺ͱͯ͠ʮϑϡʔνϟʔɾσβΠϯʯ͕஫໨͞Ε͍ͯΔɽϑϡʔνϟʔɾσβΠϯͱ

͸ɼώτͷʮকདྷՄೳੑʯʹண໨͠ɼকདྷՄೳੑΛੜΉࣾձͷ࢓૊ΈͷσβΠϯͱͦͷ࣮ફΛ௨ͯ͡ɼࡏݱͷࢢ

৔ͱຽओ੍Λมֵ͢Δ৽ͨͳࣾձߏ଄Λ໨͜͢ࢦͱΛίϯηϓτͱֶͨ͠໰ମܥͰ͋Δɽ

্ड़ͷ௨Γɼެަڞ௨ऀۀࣄ͸ެަڞ௨ͦͷ΋ͷ΁ͷधཁʹର͢ΔڴҖ͸͋Δ΋ͷͷɼͦͷҰํͰɼަ௨Πϯϑ

ϥͦͷ΋ͷ΍͜Ε·Ͱʹഓ͖ͬͯͨަ௨ʹؔ࿈͢Δٕज़΍ϊ΢ϋ΢ɼ͞Βʹ͸஍Ҭͱͷؔੑ܎ͳͲΛ͍͔ͯ͠׆

͘͜ͱͰɼަ௨΋ؚΊɼ͞Βʹଟ༷ͳۀࣄల։ͷՄೳੑΛൿΊ͍ͯΔͱ͍͑Δɽ

(2) ͷ໨తڀݚ ɹ

ຊڀݚͰ͸ɼ࣍ͷ 3఺Λ໌Β͔ʹ͠ɼޙࠓͷమಓऀۀࣄͷ஍Ҭ͓ݙߩΑͼ஍ํ૑ੜʹର͢Δૅجతͳ஌ݟΛಘΔ

ͱͱ΋ʹɼ۩ମతͳํݕ͍ͯͭʹࡦ౼͢Δɽ

1. ަ௨Πϯϑϥʢಛʹమಓʣʹର͢ΔΠϝʔδͱޙࠓͷར༻ҙ޲

2. ަ௨ऀۀࣄʹର͢Δજࡏతͳχʔζ

3. మಓΠϯϑϥΛར༻ͨ͠஍Ҭݙߩɾ஍ํ૑ੜʹର͢Δ۩ମతͳํࡦ

ຊڀݚͰ͸ɼ۩ମతͳ஍ҬΛ૝ఆͯ͠ϫʔΫγϣοϓͳͲΛ࣮͍ͯ͘͜͠ࢪͱ΋͑ߟΒΕΔ͕ɼॳ೥౓ͱͳΔຊ

೥౓ʹ͓͍ͯ͸ɼ্هͷ 1ɼ2ʹ͍ͭͯҰൠతͳॅຽͷҙࣝʹ͍ͭͯ໌Β͔ʹ͢Δɽ

(3) ͷํ๏ڀݚ ɹ

ॅຽͷҙࣝΛௐࠪ͢ΔͨΊʹΠϯλʔωοτΞϯέʔτΛ࣮͢ࢪΔɽΠϯλʔωοτΞϯέʔτʹ͍ͭͯ͸ɼג

ࣜձࣾϚΫϩϛϧͷαʔϏεͰ͋Δ Quick MillΛར༻͢ΔɽΠϯλʔωοτΞϯέʔτΛར༻͢ΔϝϦοτͱ

ͯ͠͸ɼׂ෇ઃఆΛ͢Δ͜ͱ͕Ͱ͖ɼճ౴ऀଐੑͷίϯτϩʔϧ͕Մೳͳ఺ɼεΫϦʔχϯάʹΑΓճ౴ऀ૚ͷ

ΒΕΔɽ͛ڍΊΔ఺͕ࠐݟΈ͕Մೳͳ఺ɼൺֱతए೥ੈ୅ͷճ౴͕ࠐΓߜ

ઃ໰ʹ͍ͭͯ͸ɼެڞΠϯϑϥ΁ͷΠϝʔδ΍ޙࠓͷٕज़ൃలʹ൐͏ظ଴΍ར༻ҙ޲ͳͲʹؔ͢Δ΋ͷͱͨ͠

ʢද 1ʣɽ·ͨɼճ౴ऀͷׂ෇ʹ͍ͭͯ͸ɼమಓͱॅຽͱͷ͕ؔੑ܎ॏཁͰ͋ΔͨΊɼ౎نࢢ໛ͱ೔ৗతͳར༻ස

౓͔Βɼׂ෇Λͨͬߦʢද 2ʣɽͳ͓ɼճ౴ऀͷൣॅډғΛɼۙـ஍ํʢ࣎լݝɾژ౎෎ɾେࡕ෎ɾฌݝݿɾಸྑ

ʣͱݝɾ෱Ҫݝɾੴ઒ݝࢁʣɼ๺཮஍Ҭʢ෋ݝɾౡࠜݝɾௗऔݝޱࢁɾݝౡ޿ɾݝࢁ஍ํʢԬࠃʣɼதݝࢁɾ࿨Վݝ

ͨ͠ɽର৅෎ݝͷࢢொଜ਺Λදʹࣔ͢ɽ

(4) ͷ੒Ռڀݚ ɹ

Ξϯέʔτௐࠪ͸ɼ3݄Լ०ʹ࣮ࢪ༧ఆͰ͋ΔɽͦͷͨΊɼใࠂॻ࡞੒࣌ʹ݁Ռ͸ࣔ͢͜ͱ͕Ͱ͖ͳ͍͕ɼಘΒ

Εͨճ౴ʹ͍ͭͯ͸ɼॱ࣍෼ੳΛ͍ͯͬ͘ߦ༧ఆͰ͋Δɽ
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ද 4.3: Ξϯέʔτઃ໰

ઃ໰൪߸ ߲໨ ճ౴ํ๏

1 ೔ৗతͳަ௨खஈ 5݅๏

2 ަ௨Πϯϑϥ͔Β࿈૝͞ΕΔΠϝʔδ ࣗ༝هड़

3 ʮҠಈʯʮ༌ૹʯҎ֎ͷަ௨Πϯϑϥ͔Β࿈૝͞ΕΔΠϝʔδ ࣗ༝هड़

4/5 ͷަ௨ΠϯϑϥͷධՁ͓Αͼͦͷཧ༝ࡏݱ 5݅๏ʴࣗ༝هड़

6/7 30೥ޙͷަ௨ΠϯϑϥͷධՁ͓Αͼͦͷཧ༝ 5݅๏ʴࣗ༝هड़

8 ৔߹ͷ஍Ҭͷަ௨Πϯϑϥͷͨͬͩ࣋ঢ়ҡݱ 30೥ޙͷঢ়گ ࣗ༝هड़

9 30೥ޙͷަ௨Πϯϑϥͷ๬·͍͠ঢ়گ ࣗ༝هड़

10 30೥ޙͷަ௨Πϯϑϥͷ๬·͘͠ͳ͍ঢ়گ ࣗ༝هड़

11 ٕज़༧ଌʹର͢Δظ଴౓ 5݅๏

12 ௨ʹର͢Δधཁަڞͷެ࣌ݱશࣗಈӡస࣮׬ 5݅๏

13/14 Αͼͦͷཧ༝͓܎௨ͱ஍Ҭͱͷؔަڞެ 5݅๏ʴࣗ༝هड़

15 ஍Ҭੑ׆ԽͷͨΊʹమಓʹظ଴͢Δ͜ͱ ࣗ༝هड़

16 మಓӺʹ͓͍ͯͨͬࠔ৔߹ͷ૬ஊઌ ॱҐબ୒

17 Ӻ͕ແਓӺԽ͞Εͨ৔߹ʹࠔΔ͜ͱ 5݅๏

18 Ӻ͕ແਓӺԽ͞Εͨ৔߹ʹඞཁͱͳΔઃඋɾαʔϏε 5݅๏

19 ଶܗॅډ 5݅๏

20/21 ޲೥਺͓Αͼఆॅҙॅډ 5݅๏

22 ஍ҬѪண 5݅๏

23 কདྷੈ୅ͱͷෛ୲ͷ෼഑ʹର͢Δҙࣝ 5݅๏

24 ະདྷʹର͢Δҙࣝ 5݅๏

25 ಈͱকདྷੈ୅΁ͷҙࣝ׆ͷࡏݱ 5݅๏

ද 4.4: Ξϯέʔτׂ෇

Ӻ͔Βͷڑ཭

600m Ҏ಺ 6013̃,000m 3000m Ҏ্

౎نࢢ໛ ੓ྩࢢɾத֩ࢢ Group 1-1 Group 1-2 Group 1-3

ͦͷଞͷࢢ Group 2-1 Group 2-2 Group 2-3

ொɾଜ Group 3-1 Group 3-2 Group 3-3
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5.1 εϚʔτΩϟϯύεʢະདྷࣾձ૑଄ܕαʔϏεϓϥοτϑΥʔϜͷ੔උʣ

ਓ෺ߦಈө૾ղੳٕज़ͷڀݚ΍։ൃΛਐΊΔͨΊʹ͸ɼ࣮ݧσʔλͷऩू͓Αͼ࣮ূ࣮ݧ৔ॴ͕ඞཁͱͳΔɽಛʹɼ

ݧ΍ɼืूʹԠͨ͡ඃࢪͳͲͷ؅ཧ͞ΕͨΤϦΞͰͷ࣮ࣨݧΊʹ͸ɼ࣮ͨ͏ߦ΍։ൃΛڀݚͰར༻Ͱ͖Δٕज़ͷڥ؀࣮

ऀͷߦͮ͘جʹࣔࢦಈͷΈΛର৅ͱ͢Δͷ͸޷·͘͠ͳ͍ɽ࣮ڥ؀ʹ͓͚ΔϦΞϧͳਓʑͷߦಈΛର৅ͱ͢΂͖Ͱ͋

Δɽਓ෺ߦಈө૾ղੳͷͨΊͷσʔλऩू͓Αͼ࣮ূ࣮ݧΛ࣮͢ࢪΔͨΊʹ͸ɼগͳ͘ͱ΋ 2ͭͷ৚݅Λຬͨ͢ඞཁ͕

͋Δͱ͍ͯ͑ߟΔɽ

(A) ਓ෺ߦಈө૾ղੳͷͨΊͷΧϝϥ΍ه࿥༻αʔόͳͲͷઃඋ໘Λ੔͑Δ͜ͱ

(B) ΧϝϥͳͲʹΑΔࡱӨ΍ɼͦͷࡱӨө૾͕ղੳର৅ͱͯ͠༻͍ΒΕΔ͜ͱʹɼඃࡱӨऀͷཧղ͕ಘΒΕΔ͜ͱ

(A)͸͍ΘΏΔ෺ཧతͳڥ؀੔උͰ͋Γɼ(B)͸৺ཧత͓Αͼྙཧతͳڥ؀੔උͰ͋ΔɽຊϓϩδΣΫτʹ͓͍ͯ͸ɼ

͜ΕΒͷ৚݅Λຬͨ͢৔ॴΛ༻ҙ͢Δͱͱ΋ʹɼσʔλͷऩूɼ࣮ূ࣮ݧͷ࣮ࢪΛਐΊ͍ͯΔɽ۩ମతʹ͸ɼ࣍ͷ௨Γ

େࡕେֶਧాΩϟϯύε಺ͷෳ਺৔ॴʹ͓͍࣮͍ͯͯ͠ࢪΔɽ

5.1.1 ॴڀݚՊֶۀ࢈

ڀݚՊֶۀ࢈Ί͍ͯΔɽ࢝ӨɾऩूΛࡱɼ2017೥ΑΓө૾σʔλͷ࢝͠ॴͰ͸ɼ2016೥ΑΓ੔උΛ։ڀݚՊֶۀ࢈

ॴʹ͸ɼਓ෺ߦಈө૾ղੳͷઐ༻ΧϝϥʢҎԼɼ࣮ݧ༻ΧϝϥͱݺͿʣΛ 40୆ઃஔ͢Δͱͱ΋ʹɼࡱӨ΍࣮ݧʹඞཁͳ

αʔόͳͲΛ४උͨ͠ɽઃஔ͞Ε͍ͯΔ࣮ݧ༻Χϝϥ͸ਤ 5.1ͷΑ͏ͳ΋ͷͰ͋Δɽۀ࢈Պֶڀݚॴʹ͓͍ͯ͸ɼ2017

೥·Ͱʹ (A)ͷ෺ཧతͳ੔උ͕͍ͯྃ͠׬Δɽ

(B)ͷ੔උʹ͍ͭͯ͸ɼۀ࢈Պֶڀݚॴͷڭ৬һ΍ֶੜͳͲΛର৅ͱ͢Δઆ໌ձͷ։࠵΍ɼWeb΍ϝʔϧͳͲʹ͓͚

Δ࣮ݧ৘ใͷप஌Λͨͬߦɽͦͷ্Ͱɼগͳ͍୆਺ͷΧϝϥΛ୹͍ؒ࣌ͷΈՔಇ͢Δ࣮͔ݧΒ͸͡Ίɼؒ࣌Λ͔͚ͯՔ

ಇ୆਺΍Քಇؒ࣌Λগͣͭ͠૿΍͠ͳ͕Βσʔλͷऩू͓Αͼ࣮ূ࣮ݧΛ࣮͖ͨͯ͠ࢪɽ

͸ݧॴͰͷ࣮ڀݚՊֶۀ࢈ 2019೥ 3݄ͰҰ୴ऴྃ͠ɼࡏݱ͸ࢭٳதͰ͋Δɽ࣮ݧΛ࠶։͢Δࡍʹ͸ɼվΊͯઆ໌ձ

Λ։͠࠵ɼ࣮ݧΛ࣮͢ࢪΔࢫΛप஌ͨ͠͏͑Ͱ͏ߦɽ

5.1.2 ੜ໋Պֶਤॻؗ

େࡕେֶਧాΩϟϯύε಺ʹ͋Δੜ໋ՊֶਤॻؗͰ͸ɼਓ෺ߦಈө૾ղੳڀݚ໨తͷΈͰΧϝϥΛར༻͢ΔͷͰ͸ͳ

͘ɼ๷൜໨తͰ΋ӡ༻͍ͯ͠Δɽਤ 5.2ʹࣔ͢Α͏ͳ࣮݉ݧ๷൜໨తͷΧϝϥʢҎԼɼ࣮݉ݧ๷൜ΧϝϥͱݺͿʣ48୆
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ਤ 5.1: ৔Ͱ෼͔ΔΑ͏ʹ͍ͯ͠Δʣݱ͕࣌༺࢖ͱෆ࣌༺࢖Χϝϥͷྫʢ༺ݧॴʹઃஔ͞Ε͍ͯΔ࣮ڀݚՊֶۀ࢈

ਤ 5.2: ੜ໋Պֶਤॻؗʹઃஔ͞Ε࣮ͨ݉ݧ๷൜Χϝϥͷྫ

ͷઃஔ΍ωοτϫʔΫͷࣄ޻ͱ͍ͬͨɼ(A)ͷ෺ཧతͳ੔උ͸ 2018೥౓ʹ͍ͯྃ͠׬Δɽͦͷޙ๷൜໨తͰͷӡ༻Λ

։࢝͢Δͱͱ΋ʹɼ(B)ͷ੔උΛ࣮͢ࢪ΂͘ɼ࣮ݧͷઆ໌ձΛ্࣮ͨ͠ࢪͰɼ࣮ݧͷप஌Λ݉Ͷͯ༧උ࣮ݧΛ࣮ͨ͠ࢪɽ

ͦͷޙɼ࠶ͼ࣮ݧઆ໌ձΛ։͠࠵ɼ2018೥ 12݄ΑΓɼτΠϨͷग़ೖ͕ޱը֯಺ʹ͋ΔΧϝϥΛআ͍࣮ͨ݉ݧ๷൜Χϝ

ϥΛ༻͍ͨσʔλऩू։͍ͯ࢝͠Δɽͳ͓ɼ࣮݉ݧ๷൜Χϝϥ͸ɼۀ࢈Պֶڀݚॴͷ࣮ݧ༻Χϝϥͱ͸ҟͳΓɼৗ࣌๷

൜Χϝϥͱͯ͠ར༻͞Ε͍ͯΔͨΊɼ࣮ݧ໨తͰ࢖༻͍ͯ͠ͳ͍ؒ࣌Ͱ΋ΧόʔΛ͔͚͍ͯͳ͍ɽ

2019೥౓͸ද 5.1ʹࣔ͢௨Γɼ11݄·Ͱ͸લ೥౓ಉ༷ʹि 4ճͷϖʔεɼ12݄ΑΓ͜Ε·ͰͰ࣮ݧΛ࣮͍ͯ͠ࢪͳ

͔ͬͨ౔೔ΛؚΊि 2ճͷϖʔεͰ࣮ݧΛܭը͓Αͼ࣮ͨ͠ࢪɽ͔͠͠ɼ2020೥ 1-3݄ͷ࣮ݧ͸ࡐػͷτϥϒϧʹΑ

Γσʔλऩू͕͓ͯ͑ߦΒͣɼ2020೥౓ʹվΊͯ౔೔ͷσʔλΛऩू͢Δ༧ఆͰ͋Δɽ

5.1.3 ηϯςϥε

େࡕେֶਧాΩϟϯύε಺ͷηϯςϥεΤϦΞʹ͓͍ͯ΋ɼਓ෺ߦಈө૾ղੳڀݚ໨తͷΈͰΧϝϥΛར༻͢ΔͷͰ

͸ͳ͘ɼ๷൜໨తͰ΋ӡ༻͢ΔɽηϯςϥεΤϦΞʹ͸ɼਤ 5.3ʹࣔ͢Α͏ͳ࣮݉ݧ๷൜ΧϝϥΛ 16୆ઃஔ͢Δͱͱ

΋ʹɼωοτϫʔΫࣄ޻ͳͲΛ͍ߦ 2018೥೥౓ʹ (A)ͷ෺ཧతͳ੔උΛ͍ͯྃ͠׬Δɽ

ηϯςϥεΤϦΞ͸ɼݚ࢈΍ੜ໋ՊֶਤॻؗͱҟͳΓɼࡱӨΤϦΞʹग़ೖΓ͢Δ৔ॴ͕ݶఆ͞Ε͓ͯΒͣɼ(B)ͷࢪ

ӨΤϦࡱతͰ͸ͳ͍ɽͦ͜Ͱɼ࣮ݱ؃൘Λઃஔ͢Δ͜ͱ͸ʹӨΤϦΞʹਓ͕ೖΔՄೳੑ͕͋Δશͯͷ৔ॴࡱʹͷͨΊࡦ

ΞʹೖΔલͷਓͷ௨Γ͕ଟ͍ͱࢥΘΕΔ௨࿏ʹৗઃͷ؃൘ΛɼࡱӨΤϦΞ಺ʹσδλϧαΠωʔδͷઃஔ͢Δ͜ͱʹ͠

ͨɽ؃൘ʹ͸࣮ݧΛ࣮͍ͯ͠ࢪΔࢫ΍ͦͷ಺༰ɼࡱӨΤϦΞɼ໰͍߹ΘͤઌͳͲΛɼσδλϧαΠωʔδʹ͸Χϝϥ͕
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ද 5.1: ੜ໋ՊֶਤॻؗͰͷ࣮ࢪ࣮ݧɾܭը೔࣌

࣌೔ࢪ࣮ݧ࣮

4݄
5೔ʢۚʣ 11೔ʢ໦ʣ 17೔ʢਫʣ 23೔ʢՐʣ

9:00-21:00 9:00-21:00 9:00-21:00 9:00-21:00

5݄
10೔ʢۚʣ 16೔ʢ໦ʣ 22೔ʢਫʣ 27೔ʢ݄ʣ

9:00-22:00 9:00-22:00 9:00-22:00 9:00-22:00

6݄
3೔ʢ݄ʣ 11೔ʢՐʣ 20೔ʢ໦ʣ 28೔ʢۚʣ

9:00-22:00 9:00-22:00 9:00-22:00 9:00-21:00

7݄
5೔ʢۚʣ 10೔ʢਫʣ 16೔ʢՐʣ 22೔ʢ݄ʣ

9:00-21:00 9:00-21:00 9:00-21:00 9:00-22:00

8݄
1೔ʢ໦ʣ 7೔ʢਫʣ 19೔ʢ݄ʣ 27೔ʢՐʣ

9:00-22:00 9:00-17:00 9:00-17:00 9:00-17:00

9݄
6೔ʢۚʣ 12೔ʢ໦ʣ 18೔ʢਫʣ 24೔ʢՐʣ

9:00-21:00 9:00-21:00 9:00-21:00 9:00-21:00

10݄
2೔ʢਫʣ 10೔ʢ໦ʣ 18೔ʢۚʣ 28೔ʢ݄ʣ

9:00-22:00 9:00-22:00 9:00-22:00 9:00-22:00

11݄
5೔ʢՐʣ 11೔ʢ݄ʣ 22೔ʢۚʣ 28೔ʢ໦ʣ

9:00-21:00 9:00-21:00 9:00-21:00 9:00-21:00

12݄
7೔ʢ౔ʣ 8೔ʢ೔ʣ ʵ ʵ

10:00-17:00 10:00-17:00 ʵ ʵ

1݄
18೔ʢ౔ʣ 26೔ʢ೔ʣ ʵ ʵ

10:00-17:00 10:00-17:00 ʵ ʵ

2݄
9೔ʢ೔ʣ 29೔ʢ౔ʣ ʵ ʵ

10:00-17:00 10:00-17:00 ʵ ʵ

3݄
9೔ʢ݄ʣ 24೔ʢՐʣ ʵ ʵ

9:00-17:00 9:00-17:00 ʵ ʵ

ͳͲΛදࣔ͢ΔɽࢫதͰ͋Δࢪ࣮ݧ೔ʹ͸࣮ݧӨ͍ͯ͠ΔϦΞϧλΠϜө૾΍࣮ࡱʹࡍ࣮

2020೥ 3݄຤·Ͱʹɼਤ 5.4ʹΑ͏ͳࣔ͢σδλϧαΠωʔδ͓Αͼৗઃͷ؃൘ͷઃஔ͕ͨྃ͠׬ɽ2020೥౓͸ɼ

͜ͷσδλϧαΠωʔδ͓Αͼৗઃͷ؃൘΍ɼ࣮ݧઆ໌ձΛ௨ͯ͡Λप஌Λ͍ߦɼ༧උ࣮ݧΛ্ͨͬߦͰຊ࣮ݧΛ։࢝

͢Δ༧ఆͰ͋Δɽ
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ਤ 5.3: ηϯςϥεʹʹઃஔ͞Ε͍ͯΔ࣮ݧ༻Χϝϥͷྫ

ਤ 5.4: ηϯςϥεʹઃஔ͞Ε͍ͯΔσδλϧαΠωʔδʢࠨʣͱ؃൘ʢӈʣͷྫ
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5.2 Society5.0 ࣮༻Խڌڀݚ఺ࢧԉۀࣄʮϥΠϑσβΠϯΠϊϕʔγϣϯڌ఺ʯ

5.2.1 SNS ͔ΒͷύʔιφϥΠζυײ৘෼ੳ

5.2.1.1 ܠͷഎڀݚ

Πϯλʔωοτ΍εϚʔτϑΥϯͷීٴʹΑͬͯɼଟ͘ͷਓ͕ܰؾʹ৘ใΛड৴͓Αͼൃ৴Ͱ͖Δ৘ใࣾձʢSociety

4.0ʣ͕࣮͞ݱΕͨɽզʑ͸ɼ͜ΕΒͷ৘ใΛ༗ޮ׆༻Ͱ͖Δ௒εϚʔτࣾձʢSociety 5.0ʣͷ࣮͚ͯ޲ʹݱɼࣗવݴ

͍ͨ༺ॲཧ΍ը૾ॲཧͷٕज़Λޠ SNSղੳʹऔΓ૊ΜͰ͍ΔɽTwitterͳͲͷιʔγϟϧɾωοτϫʔΩϯάɾαʔ

ϏεʢSNSʣͰ͸ɼ֤Ϣʔβ͕ςΩετ΍ը૾Λ༻͍ͯੈ࣮ݱքͷঢ়گΛൃ৴͍ͯ͠Δɽզʑ͸ɼ͜ΕΒͷ౤ߘΛ஝ੵ

ɽ͢ࢦ౓ʹ༥߹ͤͨ͞৽ͨͳՁ஋ͷ૑ग़Λ໨ߴքΛੈ࣮ݱ෼ੳ͢Δ͜ͱʹΑͬͯɼԾ૝ੈքͱʹࡉৄ͠

୅දతͳ SNSղੳͷઌڀݚߦʹ͸ɼTwitterͷ֤౤ߘʹ͍ͭͯ౤ऀߘͷײ৘ੑۃΛ 2஋ʢϙδςΟϒɾωΨςΟϒʣ

·ͨ͸ 3஋ʢϙδςΟϒɾχϡʔτϥϧɾωΨςΟϒʣͰ෼ྨ͢Δੑۃ൑ఆ͕͋ΔɽຊڀݚͰ͸ɼSNSσʔλͷৄࡉͳ

෼ੳʹΑͬͯ৽ͨͳՁ஋ͷ૑ग़Λ໨ͨ͢ࢦΊɼैདྷͷϙδςΟϒɾωΨςΟϒ͚ͩͰͳ͘ɼଟ༷ͳײ৘Λର৅ʹ෼ੳ͢

Δɽྫ͑͹ɼಉ͡ϙδςΟϒͳ౤ߘͰ΋ɼҎԼͷ 2ͭͷ౤ߘ͸ͦΕͧΕҟͳΔײ৘Λද͢ɽ

• ΍ͬͱϑϧίϯͰ͖ͨʂ ʲتͼʳ

• өը͍͖ͨߦʹ؍ʙʙʙ ʲظ଴ʳ

5.2.1.2 ͷ໨తڀݚ

ຊڀݚͷ໨త͸ɼSNS্Ͱͷ֤ݸਓͷଟ༷ͳײ৘Λࣗಈతʹਪఆ͢ΔγεςϜΛߏங͢Δ͜ͱͰ͋Δɽͦ͜Ͱɼ౤

਎ʹΑͬͯϥϕϧ෇͚͞Εͨࣗऀߘ Twitterͷײ৘ϥϕϧ෇͖σʔληοτΛߏங͠ɼ֤ײ৘ͷڧ౓Λਪఆ͢Δਂ૚ֶ

शϞσϧΛ܇࿅͢Δɽ࠷ऴతʹ͸ɼ౤ߘͷྻܥ࣌Λྀ͠ߟɼؒ࣌తͳײ৘ͷมભΛਪఆ͢Δɽ

5.2.1.3 ͷํ๏ڀݚ

·ͣɼσʔληοτΛߏங͢ΔɽΫϥ΢υιʔγϯάΛ༻͍ͯ͘޿೔ຊޠͷ Twitterར༻ऀ͔Β౤ߘΛऩू͠ɼײ৘

ϥϕϧΛ෇༩ͯ͠΋Β͏ɽײ৘ʹ͸ɼϓϧνοΫͷײ৘ͷྠʹ͓͚Δجຊײ৘ʢتͼɾ൵͠Έɾ৴པɾݏѱɾౖΓɾڪ

Εɾ͖ڻɾظ଴ʣͷத͔ΒɼࣄલௐࠪʹΑͬͯ೔ຊޠͷ Twitter ্Ͱͷ౤ߘස౓͕͔ͨͬߴ 5 ڻ଴ɾظͼɾت৘ʢײ

͖ɾ൵͠ΈɾౖΓʣΛબͿɽ֤Ϋϥ΢υϫʔΧ͸ɼ౤͕ࠁ࣌ߘ࿈ଓ͢Δ 10݅ͷ౤ߘʹ͍ͭͯɼ5ײ৘ͷͦΕͧΕͷڧ౓

ʢແɾऑɾதɾڧʣΛϥϕϧ෇͚͢Δɽ

ߟΛྻܥ࣌ςΩετ෼ྨϞσϧΛϕʔεͱͯ͠ɼϢʔβ৘ใ΍ͮ͘جʹங͢Δɽਂ૚ֶशߏ৘෼ੳϞσϧΛײɼʹ࣍

ྀ͢ΔͨΊͷվྑΛ͏ߦɽ

5.2.1.4 ͷ੒Ռڀݚ

2019೥౓͸ɼද 5.2ʹࣔ͢Α͏ͳ౤ߘͱײ৘ϥϕϧΛɼ345ਓͷϢʔβ͔Β߹ܭ 11,000݅ऩूͨ͠ɽ͜ΕΒͷ౤ߘ

ʹ͸ɼ౤ࣗऀߘ਎ʹΑΔओ؍ͷײ৘ϥϕϧʹՃ͑ͯɼ3ਓͣͭͷΫϥ΢υϫʔΧʹΑΔ؍٬ͷײ৘ϥϕϧ΋෇༩ͨ͠ɽ

ද 5.2: ౤ࣗऀߘ਎ʹΑΔओ؍ͷײ৘ϥϕϧ෇͖ Twitterσʔληοτͷྫ

ͼت ଴ظ ͖ڻ ൵͠Έ ౖΓ ςΩετ

ڧ ऑ ೔͔Βࠓ 9݄ͱ͔ૣ͗͢

ऑ ڧ ऑ Թઘʹ͖ͨ͘ߦͳ͍Ͱ͔͢ɽ

ऑ ڧ ڧ ڧ ΈʙʙʙۃΓ͍ͨͷؼ
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2020೥౓͸ɼ͞ΒʹσʔληοτΛ֦େ͢Δͱͱ΋ʹɼओ؍ͷײ৘ͱ؍٬ͷײ৘ͷࠩҟʹؔ͢Δ෼ੳ΍ɼײ৘෼ྨ

ϞσϧͷߏஙΛ͏ߦɽ
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5.2.2 ະདྷͷֶशࢧԉϓϩδΣΫτ

5.2.2.1 ܠͷഎڀݚ

ελΠϧ͕ଟ͍ɽ͜ͷ͏ߦΛٛߨʹһ͕ଟਓ਺ͷֶੜʹରͯ͠ҰํతڭͰ͸ɼٛߨΘΕ͍ͯΔϚεϓϩߦҭͰڭ౳ߴ

Δ͔ͱ͍͏ෆ͕҆ৗ͍͖͍ͯͯͭʹٛߨʑͷֶੜ΍શମͷཧղ౓ͷ೺Ѳ͕೉͘͠ɼֶੜ͕ݸһ΋ڭελΠϧͰ͸ɼٛߨ

ʹ͖ͭ·ͱ͏ɽ·ͨɼֶੜଆ΋ڭһͷઆ໌ͷҙຯ͕෼͔Βͳ͍͕ɼଟਓ਺ͷֶੜͷલͰ࣭໰͠ʹ͍ͨ͘Ί࣮ࡍʹ͸ཧղ

Ͱ͖͍ͯͳͯ͘΋์ஔͯ͠͠·͍ٛߨʹ͍͍͚ͭͯͳ͍ͳͲͷ໰୊͕͋Δɽ͜ͷΑ͏ʹɼٛߨʹ͓͚ΔҰରଟͷؒͰͷ

ίϛϡχέʔγϣϯͷ໰୊΍஌ࣝ΍ཧղ౓ͷҟͳΔଟਓ਺ֶੜʹର͢ΔݸผͷϑΥϩʔΞοϓ͕ٻΊΒΕΔ͕ɼ͢΂ͯ

ͷٛߨʹ TAͳͲΛ഑ஔͯ͜͠ΕʹରԠ͢Δͷ͸࣮ݱతʹ͸೉͍͠ɽຊڀݚͰ͸ɼ͜ͷΑ͏ͳϚεϓϩٛߨʹ͓͚Δ໰

୊Λ৽͍͠ࢧٛߨԉߏங͢Δ͜ͱͰղܾ͢Δ͜ͱΛఏҊ͢Δɽٛߨதͷֶੜͷද৘΍ߦಈɼόΠλϧ৘ใΛ༻͍Δ͜ͱ

Ͱຊ࣭తͳֶੜͷूத౓΍ཧղ౓Λܭଌ͢Δ͜ͱΛՄೳͱ͢ΔγεςϜΛఏҊ͢Δɽ͜ΕΒͷ৘ใΛڭһʹϦΞϧλΠ

ϜʹϑΟʔυόοΫ͢Δ͜ͱͰɼٛߨͷϨϕϧ΍ਐ௙εϐʔυͷௐ੔ɼ͞Βʹ͸௥Ճઆ໌ͳͲΛଅ͢͜ͱͰɼΞΫςΟ

ϒʹٛߨϑΟʔυόοΫΛଅ͢γεςϜΛ࣮͢ݱΔɽ·ͨɼݸผֶੜͷ஌ࣝ΍ཧղ౓ෆ଍ʹؔͯ͠͸ɼAIʹΑΔݸผ

ิ଍Λ͜͏ߦͱͰɼଟਓ਺ֶੜͷଟ༷ੑʹରԠ͢ΔɽຊڀݚͰ͸ɼͲͷΑ͏ͳ࣮ੈքηϯγϯάʹΑΓֶੜͷঢ়ଶΛ೺

Ѳ͠Α͏ͱ͢Δ৘ใֶతཁૉɼηϯγϯάσʔλͱूத౓΍ཧղ౓ͷؔ࿈Λௐ΂Δ৺ཧֶతཁૉɼ͞Βʹ͸ཧղ౓΍ू

த౓͕௿Լͨ͠ࡍʹͲͷΑ͏ʹٛߨΛϑΟʔυόοΫมԽͤ͞Δ͔ͱ͍͏ڭҭֶཁૉͷ༥߹ڀݚͰ࣮͞ݱΕΔɽ͜ͷΑ

͏ʹɼ࣮ੈքηϯγϯάΛ༻͍ͨूத౓ɾཧղ౓ͷϦΞϧλΠϜηϯγϯά͓Αͼਪఆɼఏࣔ΍ݸผิ଍ʹΑΓɼैདྷ

ͷϚεϓϩٛߨͷ໰୊఺Λղܾͯ͠ɼٛߨʹ͓͚Δֶशޮ཰΍ཧղ౓ͷ্޲ΛਤΔɽ

ਤ 5.5: ԉγεςϜͷΠϝʔδࢧٛߨ

5.2.2.2 ͷ໨తڀݚ

ຊ೥౓͸ٛߨಈըʹΑΔ eϥʔχϯάͱڠௐֶशΛର৅ʹɼֶशऀͷ಺քঢ়ଶͷਪఆख๏ͷߏஙʹ͚ͨ޲σʔλऩू

ͱਪఆϞσϧͷߏஙΛ࣮͢ࢪΔɽ

ɹe ϥʔχϯά ɹ

ঢ়ͷݱ eϥʔχϯάͰ͸ɼֶੜͷΤϯήʔδϝϯτΛҡ࣋͢Δ͜ͱ͕ࠔ೉Ͱ͋Γɼडߨதஅ཰͕͍ߴͱ͍͏՝୊

͕͋Δɽ·ͨɼର໘तۀͱҟͳΓɼڭһֶ͕ੜͷঢ়ଶΛϦΞϧλΠϜͰ೺Ѳ͢Δ͜ͱ͕೉͘͠ɼڭһʹΑΔϑΥ

ϩʔ΍ϑΟʔυόοΫ͕ద੾ʹߦΘΕ͍ͯͳ͍ɽͦ͜ͰɼຊڀݚͰ͸ɼeϥʔχϯάதͷֶੜͷߦಈʢإද৘ɼ

৺ഥɼ࠲ѹɼࢹઢͳͲʣΛܭଌ͠ɼཧղ౓΍֮੧౓౳ͷ಺քঢ়ଶΛਪఆ͢Δ͜ͱͰɼޮՌతͳ eϥʔχϯάγε

ςϜͷߏஙΛ໨͢ࢦɽ
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ɹڠௐֶश ɹ

Ͱֶश͢Δͷ͕ҰൠతͰ͋ߦฒ࣌தʹෳ਺ͷάϧʔϓ͕ಉۀशͰ͋Γɼतֶ͏ߦௐֶश͸গਓ਺ͷάϧʔϓͰڠ

ΔɽͦͷͨΊɼڭһ΍ TAֶ͕शऀͷֶशঢ়گΛ೺Ѳ͢Δ͜ͱ͕ࠔ೉Ͱ͋Δɽ·ͨɼਓͱਓͷίϛϡχέʔγϣ

ϯΛ௨ֶͨ͡शͰ͋ΔͨΊɼeϥʔχϯά౳ͷ஌ࣝशಘܕͷֶशͷΑ͏ʹචهςετʹΑΔֶशޮՌͷධՁ͕ࠔ

೉Ͱ͋Δɽͦ͜ͰɼຊڀݚͰ͸ɼڠௐֶशதͷֶੜͷߦಈʢࢹઢɼൃ࿩ɼ࢟੎ͳͲʣΛܭଌ͠ɼڠௐֶशʹ͓͚

ΔֶशޮՌʢੑ׆౓ɼڠௐ౓ͳͲʣΛਪఆ͢Δ͜ͱͰɼޮՌతͳڠௐֶशࢧԉγεςϜͷߏஙΛ໨͢ࢦɽ

5.2.2.3 ͷํ๏ڀݚ

ɹe ϥʔχϯά ɹ

ᶃσʔλऩूΛ໨తͱͨ͠ e ϥʔχϯά࣮ݧͷ࣮ࢪ ɹ

eϥʔχϯάதͷֶशऀͷঢ়ଶʢ֮੧౓ɾཧղ౓౳ʣਪఆϞσϧͷֶशʹඞཁͳ֤छσʔλΛऩू͢ΔͨΊ

ʹɼશֶڞ௨ͷ৘ใϦςϥγʔՊ໨ͱ࿈ಈ࣮ͨ͠ݧΛͨͬߦɽಈըࢹௌܕͷ eϥʔχϯάतۀʹ͓͍ͯɼֶ

शऀͷٿ؟ӡಈɼ࠲ѹ෼෍ɼ৺ഥɼՃ଎౓ɼإද৘Λܭଌͨ͠ɽ·ͨɼߦಈܭଌͷଞʹɼඃऀݧʹ͸ੑ֨ς

ετɼ؍٬ධՁͷͨΊͷಈըࢹௌޙͷཧղ౓ςετΛडͯ͠ߨ΋Β͏ͱͱ΋ʹɼಈըࡐڭͷ֤εϥΠυʹର

͢Δओ؍ධՁʢཧղ౓ɾ֮੧౓ɾֶशಈػʣΛͯͬߦ΋Βͬͨɽ

ᶄ e ϥʔχϯάதͷֶशऀͷߦಈ෼ੳ͓Αͼঢ়ଶਪఆϞσϧͷߏங ɹ

ऩूͨ͠ eϥʔχϯάதͷֶशऀͷߦಈܭଌσʔλΛ༻͍ͯɼҎԼͷڀݚʹऔΓ૊Μͩɽ

1. ΑΔఆੑత෼ੳʹ࡯؍ಈߦௌࢹ ௌதͷֶशऀͷঢ়ଶ෼ੳʹ͸ैདྷͷϩάσʔλʹՃ͑ɼηࢹಈըٛߨ

ϯγϯάσʔλ΋ؚΊͨ෼ੳ͕༗ޮͰ͋Δ͜ͱΛূݕ [1]

2. ϚϧνϞʔμϧσʔλʢද৘ɼ࠲ѹɼ৺ഥʣʹΑΔ֮੧౓ਪఆ

3. ը૾͔Βֶशऀͷ֮੧౓ਪఆإ ը૾͔ΒಘΒΕΔإ AUʢΞΫγϣϯϢχοτʣ͓Αͼإͷ͖܏౓߹͍

͔Βֶशऀͷ֮੧౓Λਪఆ [2]

ɹڠௐֶश ɹ

ᶃσʔλऩूΛ໨తͱͨ͠ڠௐֶश࣮ݧͷ࣮ࢪ ɹ

ௐֶशதͷֶڠҭʹ͓͚Δڭޠࠃ֎ங͢ΔͨΊʹɼॳमߏ౓Λਪఆ͢ΔͨΊͷਪఆख๏ͷੑ׆ௐֶशதͷڠ

शऀͷੜମσʔλʢࢹઢɼֶशதͷ༷ࢠΛࡱӨͨ͠ಈըɼԻ੠౳ʣɼֶशσʔλʢڭһʹΑΔϧʔϒϦοΫධ

ՁʣΛऩू͢Δɽ༧උ࣮ݧͱͯ͠ɼυΠπޠʢॳڃ Iʣͷतۀʹ͓͍ͯɼڠௐֶश࣌ͷҰਓশࢹ఺ө૾ɼࡾ

ਓশࢹ఺ө૾ɼࢹઢɼԻ੠ͷσʔλΛऩूͨ͠ɽ༧උ࣮ݧͷσʔλΛ͢࡯؍Δ͜ͱʹΑΓɼຊ࣮ݧͰѻ͏ڠ

ௐֶशλεΫʹ͍ͭͯݕ౼ͨ͠ɽຊ࣮ݧͰ͸ɼυΠπͷΧʔυήʔϜʮΧϧςοτʯ͔Βண૝Λಘͨڠௐֶ

शλεΫΛ։ൃ͠ɼڠௐֶश࣮ݧΛ࣮͠ࢪɼֶशऀͷҰਓশࢹ఺ɼࡾਓশࢹ఺ɼࢹઢɼԻ੠ͷσʔλΛऩू

ͨ͠ɽ

ᶄڠௐֶशதͷֶशऀͷߦಈ෼ੳ͓Αͼঢ়ଶਪఆϞσϧͷߏங ɹ

ऩूͨ͠ڠௐֶशதͷֶशऀͷߦಈܭଌσʔλΛ༻͍ͯɼҎԼͷڀݚʹऔΓ૊Μͩɽ

1. ҭʹ͓͚Δڭޠࠃ֎ NISPI ϑϨʔϜϫʔΫͷ༗ޮੑͷূݕ

2. ੎৘ใ͔Β࢟ NISPI ϥϕϧͷਪఆ

3. ҰਓশΧϝϥ-ࡾਓশΧϝϥؒͷਓ෺ಉఆ ɹ

ͨͩ͠ɼNISPIʢNon-verbal Indexes of Students’ Physical Interactivityʣͱ͸ɼڠௐֶशதͷֶशऀ

ͷإͷ͖޲΍࢟੎ͳͲͷඇޠݴ৘ใʹֶ͖ͮجशऀͷ׆ಈͷੑ׆౓Λදͨ͠ࢦඪͰ͋ΓɼNISPIϑϨʔ

ϜϫʔΫͱ͸ NISPIϥϕϧ͔Βڠௐֶशʹ͓͚Δڠௐ໰୊ղܾʢCPSʣೳྗΛධՁ͢Δख๏Ͱ͋Δɽ
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5.2.2.4 ͷ੒Ռڀݚ

ɹe ϥʔχϯά ɹ

ᶃσʔλऩूΛ໨తͱͨ͠ e ϥʔχϯά࣮ݧͷ࣮ࢪ ɹ

1ճੜ 53໊ͷٛߨಈըࢹௌதʢ30෼/ճʣͷࢹઢɼ৺ഥɼ࠲ѹɼإද৘ɼੑ֨਍அ݁Ռɼཧղ౓ςετɼε

ϥΠυ୯Ґͷओ؍ධՁσʔλΛ 1ʙ6ٛߨ෼ʢඃऀݧʹΑͬͯҟͳΔʣΛऩूͨ͠ɽ

ᶄ e ϥʔχϯάதͷֶशऀͷߦಈ෼ੳ͓Αͼঢ়ଶਪఆϞσϧͷߏங ɹ

1. ΑΔఆੑత෼ੳʹ࡯؍ಈߦௌࢹ ैདྷͷࢹௌϩάσʔλɼֶशऀͷ֮੧౓ɼ੒੷ͷؔ܎Λఆੑతʹ෼ੳ

ͨ݁͠Ռɼ֮੧౓߹͍͸ैདྷͷࢹௌϩάσʔλ͔Β͸ݕग़Ͱ͖ͳ͍͜ͱɼ͞Βʹ͸ֶशऀͷ֮੧౓߹͍

͸੒੷ʹӨ͍ͯ͠ڹΔ͜ͱΛ໌Β͔ʹ͠ɼϚϧνϞʔμϧσʔλʹΑΔղੳͷඞཁੑΛࣔͨ͠ɽ

2. ϚϧνϞʔμϧσʔλʢද৘ɼ࠲ѹɼ৺ഥʣʹΑΔ֮੧౓ਪఆ Random ForestΛ༻͍ͨݸਓ͝ͱͷೝ

ࣝϞσϧͰɼϚΫϩฏۉ F ஋͕ 0.77 ͱͳͬͨɽ·ͨɼϚϧνϞʔμϧσʔλ͔Βͷಛ௃ྔͷબ୒ʹ

Αͬͯ൚ԽϞσϧ͕վળ͢ΔՄೳੑ͕͋Δ͜ͱΛ֬ೝͨ͠ɽ

3. ը૾͔Βֶशऀͷ֮੧౓ਪఆإ Random ForestΛ༻͍ͨݸਓ͝ͱͷೝࣝϞσϧͰɼϚΫϩฏۉ F஋͕

3ஈ֊֮੧౓ਪఆͰ 0.57ɼ2ஈ֊֮੧౓ਪఆͰ͸ 0.87ͱͳͬͨɽޙࠓ͸ɼূݕਓ਺Λ૿΍͠ɼ൚ԽϞσ

ϧΛߏங͢Δ༧ఆͰ͋Δɽ

ɹڠௐֶश ɹ

ᶃσʔλऩूΛ໨తͱͨ͠ڠௐֶश࣮ݧͷ࣮ࢪ ɹ

༧උ࣮ݧͰ͸ɼ3ճੜ 22໊ͷʢ໿ 90෼/ճʣͷҰਓশࢹ఺ɼࡾਓশࢹ఺ɼࢹઢɼԻ੠ͷσʔλΛऩूͨ͠ɽ

ຊ࣮ݧͰ͸ɼֶ෦ੜ͓ΑͼେֶӃੜ 12໊ʢ໿ 20෼/ճʣͷҰਓশࢹ఺ɼࡾਓশࢹ఺ɼࢹઢɼԻ੠ͷσʔλ

ͱ 24໊ʢ໿ 20෼/ճʣͷಈըσʔλΛऩूͨ͠ɽ

ᶄڠௐֶशதͷֶशऀͷߦಈ෼ੳ͓Αͼঢ়ଶਪఆϞσϧͷߏங ɹ

1. ҭʹ͓͚Δڭޠࠃ֎ NISPI ϑϨʔϜϫʔΫͷ༗ޮੑͷূݕ ઌڀݚߦͷ NISPIϑϨʔϜϫʔΫ͕֎ޠࠃ

ҭͰ͸ͦͷ··దԠ͢Δڭޠࠃ֎Ռɼձ࿩Λத৺ͱ͢Δ݁ͨ͠ূݕௐֶशʹ༗ޮͰ͋Δ͔ڠҭ͓͚Δڭ

͜ͱ͕Ͱ͖ͳ͍͜ͱ͕෼͔ͬͨɽैདྷख๏Ͱ͋Δൃ࿩ྔ΍ൃݴ಺༰΋ڭޠࠃ֎ྀͨ͠ߟҭ͚޲ͷϑϨʔ

ϜϫʔΫͷߏ࠶ஙΛ͏ߦ༧ఆͰ͋Δɽ

2. ੎৘ใ͔Β࢟ NISPI ϥϕϧͷਪఆ 6-fold cross validationʢςετσʔλͱಉҰάϧʔϓͷσʔλֶ͕

शσʔλʹؚ·ΕΔʣͰ͸ϚΫϩฏۉ F஋͕ 0.71ɼLeave-one-group-out cross validation (ςετσʔ

λͱಉҰάϧʔϓͷσʔλֶ͕शσʔλʹؚ·Εͳ͍)Ͱ͸ϚΫϩฏۉ F஋͕ 0.63ͱͳͬͨɽ

3. ҰਓশΧϝϥ-ࡾਓশΧϝϥؒͷਓ෺ಉఆ ఆྔධՁ͸͍ͯͬߦͳ͍͕ɼఆੑతʹ͸ैདྷख๏ΑΓ΋͍ߴ

ਫ਼౓Ͱਓ෺ಉఆ͕ͨ͑ߦɽޙࠓ͸ηϚϯςΟοΫηάϝϯςʔγϣϯɼਓ෺ಉఆͷ؍఺͔ΒͦΕͧΕఆ

ੑධՁΛ͏ߦ༧ఆͰ͋Δɽ

ൃදจݙ
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5.3 σʔλϏϦςΟج༺ڀݚ൫γεςϜͱ࣮ূ࣮ݧϑΟʔϧυͷ੔උ

5.3.1 ͸͡Ίʹ

σʔλϏϦςΟϑϩϯςΟΞߏػͰ͸ɼଟ༷ͳڀݚ෼໺ʹ͓͍ͯੜ੒͞ΕΔϏοάσʔλͷར׆༻Λਪਐ͠ɼσʔλ

ڞֶ࢈΍ڀݚ૑ڞࡍతՁ஋ͷ૑଄Λଅਐ͢ΔͨΊͷֶࡁܦతɼڞͷਪਐɼ͞Βʹ͸ࣾձతɼެڀݚͷ৽ͨͳֶज़ܕಈۦ

૑ڀݚΛਪਐ͓ͯ͠Γɼͦͷجڀݚ൫ͱͯ͠ɼେྔ͔ͭଟ༷ੑΛ΋ͭσʔλͷऩूɾ஝ੵ΍ɼAIٕज़౳ʹΑΔߴ౓ͳ

σʔλ෼ੳΛՄೳʹ͢ΔϓϥοτϑΥʔϜͷ੔උΛਐΊ͍ͯΔɽ·ͨɼେֶΩϟϯύεΛର৅ͱ࣮ͨ͠ূϑΟʔϧυͱ

ͯ͠ɼۀ࢈Պֶڀݚॴɼڀݚֶ޻ՊηϯςϥεपลΤϦΞɼੜ໋Պֶਤॻؗɼ๛தάϥ΢ϯυʹө૾ઃඋΛத৺ͱͨ͠

੔උΛਪਐ͍ͯ͠ΔɽҎԼɼͦΕͧΕͷ੔උ಺༰Λ঺հ͢Δɽڥ؀

5.3.2 σʔλϏϦςΟج༺ڀݚ൫ઃඋͷ੔උ

σʔλۦಈܕͷڀݚਪਐʹ͸ɼେྔ͔ͭଟ༷ͳσʔλΛ஝ੵ͠෼ੳ͢ΔͨΊͷઃඋ͕ඞཁͰ͋Δɽ2018೥౓·Ͱʹɼ

େྔσʔλΛฒྻ෼ࢄॲཧʹΑΓղੳ͢ΔͨΊͷσʔλॲཧ༻αʔό 24୆͔ΒͳΔϓϥΠϕʔτΫϥ΢υڥ؀ɼAIΛ

༻͍ͨσʔλ෼ੳڀݚͷͨΊͷ GPGPU౥ࡌαʔό 7୆ɼେྔσʔλͷ஝ੵ͓Αͼߴ଎ͳΞΫηεΛՄೳʹ͢Δڞ༗

ετϨʔδγεςϜɼσδλϧΞʔΧΠϒ૷ஔɼͳΒͼʹͦΕΒΛ઀ଓ͢ΔωοτϫʔΫ૷ஔΛ੔උͨ͠ɽ͜ΕΒͷઃ

උ͸ɼڐՄ͞ΕͨऀҎ֎ཱ͕ͪೖΔ͜ͱ͕Ͱ͖ͳ͍Α͏ɼೖୀࣨʹੜମೝূΛඞཁͱ͢ΔαʔόϧʔϜʹઃஔ͞Εͯ

͍Δɽ

σʔλॲཧ༻αʔόʹ͸ VMwareࣾͷԾ૝Խιϑτ΢ΣΞ͕ಋೖ͞Ε͓ͯΓɼଟ༷ͳσʔλ෼ੳཁٻΛຬͨͨ͢Ί

ͷ෼ܕࢄσʔλॲཧڥ؀ΛॊೈʹߏஙͰ͖ΔΑ͏ʹͳ͍ͬͯΔɽ·ͨɼڞ༗ετϨʔδγεςϜͱ͸ Fibre Channelʹ

ΑΓ઀ଓ͞Ε͓ͯΓɼେྔσʔλ΁ͷߴ଎ͳσʔλΞΫηε͕ՄೳͰ͋ΔɽGPGPU౥ࡌαʔό͸ɼNVIDIAɹ Tesla

P100·ͨ͸ V100͕ Δ͍͸͋ج4 ༗ετϨʔδγεςϜʹ͸ڞΕ͓ͯΓɼ͞ࡌ౥ج8 NFSΛ༻͍ͯΞΫηεՄೳͰ͋

Δɽڞ༗ετϨʔδγεςϜ͸ɼ࿦ཧ༰ྔͱͯ͠໿ 1.3PBͷ༰ྔΛ༗͍ͯ͠Δɽࡏݱ͸ɼσʔλϏϦςΟڀݚʹ͓͍

ͯ෼ੳ͢΂͖Ϗοάσʔλͷ֨ೲ΍ɼ࣍અҎ߱Ͱड़΂Δ࣮ূ࣮ݧϑΟʔϧυ͔Βऩू͞ΕΔө૾σʔλ΍֤छηϯγϯ

άσʔλͷ֨ೲʹ׆༻͍ͯ͠Δɽ͜ΕΒͷαʔό΍ετϨʔδγεςϜ͸ 10Gbpsͷߴ଎ωοτϫʔΫͰ૬ޓ઀ଓ͞Ε

͓ͯΓɼଟ਺ͷαʔόʹΑΔ෼ܕࢄσʔλॲཧΛ͏ߦ৔߹ʹ͓͍ͯ΋ߴ଎ͳσʔλసૹ͕Մೳʹͳ͍ͬͯΔʢਤ 5.6ʣɽ

υʖνϑϨτΡخ༼ڂݜ൭અඍ

υʖνॴཀྵγʖώ 24ୈ(VMڧ؂)
GPGPU౧ࡎγʖώ 7ୈ
ηφϪʖζ༙ڠ 1.3PB(࿨ཀྵ༲ྖ)
υζνϩΠʖΩ΢ϔૹ஖ໃતϟρεϣόʖχ

Wi-Fiໃતڧ؂
Ωϟϧઅඍ

๝஦ήϧΤϱχ

ਫ਼ໍՌָਦॽؙ

Ռڂݜָ޽
ʤιϱτϧηΦϨΠʥ

ॶڂݜՌָۂࢊ

Ωϟϧɾ଎Үιϱγ༼ݩࣰ

Ωϟϧ༼ݩࣰ

Ωϟϧ༼ݩࣰ

ਤ 5.6: σʔλϏϦςΟج༺ڀݚ൫ઃඋͱ࣮ূϑΟʔϧυ
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5.3.3 େֶΩϟϯύεʹ͓͚Δ࣮ূϑΟʔϧυ੔උ

σʔλϏϦςΟϑϩϯςΟΞߏػͰ͸ɼϏοάσʔλར׆༻ͷͨΊͷج൫ٕज़ͷڀݚ։ൃΛਪਐ͢Δͱͱ΋ʹɼͦΕ

Βͷج൫ٕज़Λ࣮ڥ؀Ͱ࣮ূ͠ɼͦΕΛࣾձ࣮૷͢Δ͜ىʹࡍΓ͏Δ՝୊Λղܾ͢Δ͜ͱ΋Ұͭͷେ͖ͳڀݚ՝୊ͱߟ

͍͑ͯΔɽͦͷͨΊͷ࣮ূϑΟʔϧυͱͯ͠ɼۀ࢈Պֶڀݚॴɼڀݚֶ޻ՊηϯςϥεपลΤϦΞɼੜ໋Պֶਤॻؗɼ

๛தάϥ΢ϯυʹө૾ઃඋΛத৺ͱͨ͠ڥ؀੔උΛਪਐ͍ͯ͠Δɽ2019 ೥౓͸ɼڀݚֶ޻ՊηϯςϥεपลΤϦΞɼ

๛தάϥ΢ϯυͷ֤࣮ূϑΟʔϧυʹ͓͍ͯઃඋͷ֦ॆ੔උΛͨͬߦɽ

ՊηϯςϥεपลΤϦΞͷ࣮ূϑΟʔϧυ੔උڀݚֶ޻

ʹങΤϦΞʣʹ͸ɼ԰಺ʢ௨࿏ΛؚΉʣߪՊηϯςϥεपลΤϦΞʢ৯ಊɾڀݚֶ޻ 11୆ɼ԰֎ʹ 5୆ͷܭ 16୆ͷ

ܭΧϝϥͱɼ༺ݧ࣮ 15୆ͷଌҬηϯαʢϨʔβʔϨϯδηϯαʣΛઃஔ͍ͯ͠Δʢਤ 5.7ɼਤ 5.8ʣɽ·ͨɼଌҬηϯ

αۙ͘ʹ͸খػࢉܭܕʢRaspberry Pi 3ʣ͕ͦΕͧΕ઀ଓ͞Ε͓ͯΓɼϑΟʔϧυʹ͍ۙ৔ॴͰԿΒ͔ͷॲཧΛ͏ߦɼ

͍ΘΏΔΤοδίϯϐϡʔςΟϯάͷ࣮ূ࣮ݧ΋Մೳʹ͍ͯ͠Δɽ͜ΕΒͷثػ͸ɼσʔλϏϦςΟج༺ڀݚ൫ઃඋʹ

10Gbpsͷߴ଎ઐ༻ωοτϫʔΫճઢͰ઀ଓ͞Ε͓ͯΓɼߴղ૾౓ө૾σʔλͷऩू͕Մೳʹͳ͍ͬͯΔɽ࣮ݧ༻Χϝ

ϥʹΑͬͯऔಘ͢Δө૾σʔλ͸ɼଌҬηϯαͷܭଌσʔλͱซͤͯɼਓʑͷߦಈղੳٕज़ͷڀݚ։ൃ౳ʹ׆༻ՄೳͰ

͋Γɼಛʹֶڞࡍ૑ϓϩδΣΫτʮεϚʔτγςΟϓϩδΣΫτʯͰͷσʔλऔಘʹ׆༻͍ͯ͘͠༧ఆͰ͋Δɽ

ͱͷ໨త΍͜͏ߦӨ͞Ε͏Δऀʹରͯ͠ɼө૾औಘΛࡱΧϝϥʹΑΔө૾औಘΛ͸͡Ίͱ͢Δσʔλऔಘ͸ɼ༺ݧ࣮

σʔλ؅ཧͷํ๏ɼࡱӨΤϦΞͳͲΛे෼ʹࠂ஌ɾप஌͢Δඞཁ͕͋ΔɽͦͷͨΊɼ2019೥౓͸ɼ࣮ূ࣮ࢪ࣮ݧͷࠂ

஌ɾप஌Λ࣮֬ʹͨ͏ߦΊͷ؃൘ͷઃஔɼฒͼʹɼσδλϧαΠωʔδͷઃஔΛͨͬߦʢਤ 5.9,ਤ 5.10ʣɽ؃൘͸ηϯ

ςϥεΤϦΞ΁ͷग़ೖΓͷཁॴͱͳΔ৔ॴ 5Օॴʹઃஔ͠ɼ࣮ݧ໨తɾ಺༰ɼऔಘ͞ΕΔσʔλɼ࣮ؒظݧɼࡱӨΤϦ

Ξ౳Λࠂ஌͍ͯ͠Δɽ·ͨɼσδλϧαΠωʔδ͸৯ಊʢϑΝϛʔϧʣͷ಺֎ 3Օॴʹઃஔ͠ɼө૾ࡱӨ࣮ݧͷ༧ࠂ΍

஌౳Λදࣔͤ͞Δ༧ఆͰ͋Δɽࠂதͷࢪ࣮ݧ࣮

๛தάϥ΢ϯυͷ࣮ূϑΟʔϧυ੔උ

๛தάϥ΢ϯυʹ͓͚Δ࣮ূ࣮ݧϑΟʔϧυ੔උ͸ɼεϙʔπҩՊֶʹ͓͚Δηϯγϯάσʔλͷར׆༻ٕज़ɼಛʹ

͓ʹେֶࡕΛਪਐ͢Δ͜ͱΛओͳ໨తͱ͍ͯ͠ΔɽՃ͑ͯɼେݧͼ࣮ূ࣮ٴ։ൃڀݚ༧๷ʹ͍ͭͯͷ֐΍ো্޲ྗٕڝ

͚Δମҭतۀͷߴ౓Խ΍ɼ෦׆ಈͰͷར׆༻΋ࢹ໺ʹೖΕͨ੔උΛ͍ͯͬߦΔɽ2018೥౓·Ͱʹɼάϥ΢ϯυʹ͓͚

Δεϙʔπ׆ಈΛߴਫ਼ࡉө૾ͰऔಘͰ͖ΔΑ͏ʹ͢ΔͨΊɼ4Kղ૾౓Ͱө૾ΛऔಘՄೳͳ PTZΧϝϥΛ 12୆੔උ͢

Δͱͱ΋ʹɼΧϝϥૢ࡞୺຤ɼө૾σʔλͷه࿥ͷͨΊͷө૾Ϩίʔμʔ͓Αͼ֎෦ετϨʔδɼө૾σʔλΛߴ౓ʹ

ղੳ͢ΔͨΊͷ GPGPU౥ࡌαʔόͷ੔උΛͨͬߦɽPTZΧϝϥ͸ɼ๛தάϥ΢ϯυΛғΉর໌ౝ ͷ͏ͪͷج8 ج7

ʹͦΕͧΕ 2 ୆·ͨ͸ 1 ୆ઃஔ͠ɼεΠονΛհͯ͠ޫϑΝΠόέʔϒϧͰ઀ଓ͞Ε͍ͯΔʢਤ 5.11ʣɽ·ͨɼαΠ

όʔϝσΟΞηϯλʔ๛தڭҭڀݚ౩ͷ԰্ʹ΋ PTZΧϝϥΛ 1୆ઃஔ͠ɼάϥ΢ϯυશମΛ၆ᛌͨ͠ө૾ΛऔಘՄ

ೳͰ͋Δʢਤ 5.12ʣɽ

ө૾Ϩίʔμʔ͸໿ 440TBͷ༰ྔΛ΋ͪɼ12୆ͷ PTZΧϝϥͷө૾Λ໿ 70೔෼ه࿥ՄೳͰ͋Δɽه࿥ͨ͠ө૾

͸֎෦ετϨʔδʹΤΫεϙʔτ͢Δ͜ͱ͕ՄೳͰ͋ΓɼGPGPU౥ࡌαʔόͰͦͷө૾Λղੳ͢Δ͜ͱ͕ՄೳͰ͋

Δɽ·ͨɼPTZΧϝϥ͔Βͷө૾Λ GPGPUαʔόͰ௚઀औಘ͢Δ͜ͱ΋ՄೳͰ͋ΓɼϦΞϧλΠϜͳө૾ղੳ͓Α

ͼϑΟʔυόοΫ΋ՄೳͰ͋Δɽ͞Βʹɼάϥ΢ϯυʹ੔උ͞ΕͨWi-Fiڥ؀Λ༻͍Ε͹ɼάϥ΢ϯυ಺ͰλϒϨο

τ୺຤Λ༻͍ͯΧϝϥΛૢͨ͠࡞Γө૾Λ࿥ըɾ࠶ੜͨ͠Γ͢Δ͜ͱ΋ՄೳͰ͋Δɽ͜ͷڥ؀͸ηΩϡΞͳωοτϫʔ

ΫΛհͯ͠σʔλϏϦςΟج༺ڀݚ൫ઃඋͱ઀ଓ͞Ε͓ͯΓɼσʔλͷసૹ΍ޫσΟεΫʹΑΔΞʔΧΠϒͳͲ͕Մೳ

Ͱ͋Δɽ

͞Βʹɼάϥ΢ϯυ಺ͰͷܭଌσʔλΛWi-Fiʢແઢ LANʣͰऩूɾ஝ੵ͠ɼऩू͞Εͨσʔλ΍ͦͷ෼ੳ݁ՌΛ

ϦΞϧλΠϜʹϑΟʔυόοΫՄೳʹ͢ΔͨΊͷແઢڥ؀੔උ͕੔උ͞Ε͍ͯΔɽ
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ਤ 5.7: ԰֎ʹઃஔͨ͠ PTZΧϝϥ ʢҰ෦ʣ

ਤ 5.8: ܕΒ԰಺ϙʔϧ͔ࠨ 2Dηϯαɼ԰֎ܕ 2Dηϯαɼ԰಺ܕ 3Dηϯα

ਤ 5.9: ஌͢ΔͨΊͷ؃൘ࠂΛࢪ࣮ݧ࣮

ਤ 5.10: ηϯςϥε৯ಊ಺֎ʹઃஔͨ͠σδλϧαΠωʔδ
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ਤ 5.11: ɿࠨ র໌ౝʹઃஔͨ͠ PTZΧϝϥʢ2୆ʣɹɹӈɿ αΠόʔϝσΟΞηϯλʔ๛தڭҭڀݚ౩԰্ͷ PTZΧϝϥ

ਤ 5.12: αΠόʔϝσΟΞηϯλʔ๛தڭҭڀݚ౩԰্ͷ PTZΧϝϥͰͷऔಘө૾

͜ΕΒͷө૾σʔλΛத৺ͱͨ͠σʔλऔಘɾղੳڥ؀Λɼଟ༷ͳ༻్ʢڀݚ༻్Ͱͷ׆༻ɼମҭतۀͰͷ׆༻ɼ෦

Ͱ͖ΔΑ͏ʹ͢Δʹ͸ɼར༻͢ΔΧϝϥͷ༧໿ɼө૾࿥ըͷ༧໿ͳͲΛར༻ऀࣗ਎͕༺׆ʹ౳ʣͰ༰қ༺׆ಈͰͷ׆

ϓϥοτϑΥʔϜʮTOYONAKA༺׆ɼө૾ར͠ࢦΛ໨ݱͷ࣮ڥඞཁͰ͋ΔɽͦͷΑ͏ͳ؀͕ڥΔ؀͑ߦ CAMERA

STATIONʯʢԾশʣͷߏஙΛਪਐͨ͠ʢਤ 5.13ʣɽ͜ͷϓϥοτϑΥʔϜͰ͸ɼϢʔβάϧʔϓ΍ݸʑͷϢʔβʹର͢

ΔΧϝϥར༻ݶݖͷઃఆ΍ɼϢʔβ͝ͱͷΧϝϥϓϦηοτઃఆɼΧϝϥར༻༧໿΍ө૾࿥ը༧໿ɼ࿥ը͞Εͨө૾ͷ

Ӿཡɾ؅ཧ౳ͷػೳΛఏ͢ڙΔɽ2019೥౓͸ಛʹ؅ཧऀػ͚޲ೳͷߏஙΛͨͬߦɽޙࠓɼར༻ऀػ͚޲ೳͷߏஙΛਪ

ਐ͠ɼ๛தάϥ΢ϯυͷ࣮૷ϑΟʔϧυͷར׆༻Λਪਐ͍ͯ͘͠༧ఆͰ͋Δɽ

5.3.4 ͓ΘΓʹ

ຊߘͰ͸ɼσʔλϏϦςΟج༺ڀݚ൫ઃඋͱ࣮ূϑΟʔϧυͷ੔උʹ͍ͭͯ঺հͨ͠ɽ͜ΕΒͷઃඋ͸͢Ͱʹ͍ͭ͘

͔ͷֶڞࡍ૑ڀݚϓϩδΣΫτͰ׆༻͞Ε͍ͯΔ͕ɼ͞Βʹଟ͘ͷϓϩδΣΫτͰ׆༻ͯ͠௖ͨ͘ΊͷऔΓ૊ΈΛਐΊ

͍ͨɽ·ͨɼจ෦Պֶলͷ Society5.0࣮ݱԽڌڀݚ఺ࢧԉۀࣄʹΑΓσʔλϏϦςΟϑϩϯςΟΞ͕ߏػத৺ͱͳͬ

ͯਪਐ͍ͯ͠ΔϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ʹ͓͚Δ׆ڀݚಈʹ΋ɼ੔උͨ͠ڥ؀Λ׆͘޿༻͍ͯ͘͠༧

ఆͰ͋Δɽ
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ਤ 5.13: ϓϥοτϑΥʔϜͷ֓ཁ༺׆ஙதͷө૾རߏ
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ୈ 6෦

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺

6.1 Society 5.0 ͍ͯͭʹۀࣄԉࢧ఺ڌڀݚԽݱ࣮

ฏ੒ 30 ೥ 9 ݄ 19 ೔ɼจ෦Պֶল͕࣮͢ࢪΔʮSociety 5.0 େֶ͕ਃ੥ͨ͠ʮϥΠࡕʯʹେۀࣄԉࢧ఺ڌڀݚԽݱ࣮

ϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ʯ͕શࠃͰ།Ұ࠾୒͞Εɼڌ఺׆ಈΛελʔτͨ͠ɽຊۀࣄ͸ɼֶ௕౳ͷϦʔ

μʔγοϓͷԼɼ৘ใՊֶٕज़Λج൫ͱͯ͠ۀࣄ΍ֶ಺૊৫ͷ֞ࠜΛ௒͑ͯڀݚ੒ՌΛ౷߹͠ɼࣾձ࣮૷ʹ͚ͨ޲औ૊

ΛՃ଎͢Δ͜ͱʹΑΓɼSociety 5.0ʢIoTɼϏοάσʔλɼਓ޻஌ೳ౳ͷΠϊϕʔγϣϯΛ͋ΒΏΔۀ࢈΍ࣾձੜ׆ʹ

ԉ͢Δ΋ͷͰ͋Δɽຊࢧ఺Λڌେֶ౳ͷઌ୺த֩͢ࢦΛ໨ݱΔ͜ͱͰɼ༷ʑͳࣾձ՝୊͕ղܾ͞ΕΔࣾձʣͷ࣮͢༺׆

൫ͱͯ͠ɼSociety5.0جಇ͠ɼ৘ใՊֶٕज़Λڠͱۀاମɼ࣏΍஍ํࣗؔػڀݚ఺Ͱ͸ڌ ෆՄܽͳٕज़౳ͷ࣮ূʹݱ࣮

Λ͏ߦɽ

6.2 ϓϩδΣΫτ֓ཁ

6.2.1 ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ʢiLDiʣ֓ཁ

ຊڌ఺Ͱ͸ɼਓʑͷҩྍɾ݈߁৘ใͰ͋ΔύʔιφϧɾϔϧεɾϨίʔυʢPersonal Health RecordsɿPHRʣʹ೔

ৗੜ׆ɼ৬৔ʗֶߍͰͷ׆ಈɼ ৯ࣄɼεϙʔπ׆ಈͳͲɼ೔ৗੜ׆ͷ༷ʑͳ׆ಈσʔλΛՃ͑ͨύʔιφϧɾϥΠϑɾ

Ϩίʔυ (Personal Life RecordsɿPLRʣΛऩू͠ɼਓʑ͕݈߁Ͱ๛͔ʹੜ͖ΔͨΊͷ৘ใج൫ٕज़ͷ׆༻ (৘ใج൫)

ͱɼࣾձʹ৽͍͠ϥΠϑσβΠϯɾΠϊϕʔγϣϯ͕ੜ·ΕΔ͜ͱ (ࣾձج൫)ɼࣾձ՝୊ͷղܾ΍ൃࡁܦలͷਪਐ ܦ)

(൫جࡁ Λ໨͢ࢦɽ

• ੜ׆ͷ࣭ʢQuality Of Life QOL)ͷҡ࣋ɾ্޲Λ໨ͨ͠ࢦʮϥΠϑελΠϧʯڀݚɹ

• ৺ͱମͷ݈૿߁ਐΛ໨ͨ͠ࢦʮ΢Σϧωεʯڀݚ
• ָ͠ΈͱֶͼΛ࣮͢ݱΔʮΤσϡςΠϯϝϯτʯڀݚ

۩ମతʹ͜ΕΒΛਪਐ͢Δ͜ͱʹΑΓɼਓͱ೔ৗͷ݈߁ɾੜ׆ͷؔΘΓ͔Βɼ਎ମͷ݈߁ɼ৺ͷ݈߁ɼࣾձత݈߁ʢί

ϛϡχέʔγϣϯʣɼڥ؀ͷ݈߁Λ࣠جʹًͯ͘͠ਓੜʢ͍ߴ QOLʣΛσβΠϯ͠ɼٕज़ֵ৽ͱࣾձڥ؀ࡁܦͷมԽΛ

େֶ͔Βൃ৴͢Δɽ

ຊڌ఺ͷجຊํ਑ͱͯ͠ɼຊڌ఺ͰऔΓѻ͏σʔλ͸શͯʮEUҰൠσʔλอنޢଇʯʹఆΊΒΕΔʮσʔλϙʔλ

ϏϦςΟݖʯʹ४͠ڌɼຊਓಉҙͷݩʢΦϓτΠϯʣͰͷσʔλऩूͱσʔλ࠶ར༻͕Մೳͳ࿮૊ΈΛߏ੒͢Δɽ

ͦͯ͠ɼ༷ʑͳؔػ΍ஂମɼຽؒۀا౳ͷօ༷ͷྗڠΛಘͯɼPLR׆༻ͷͨΊͷݸਓ৘ใɼϓϥΠόγʔ৘ใɼη
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ΩϡϦςΟʹ഑ྀͨ͠৘ใγεςϜج൫΍ਓͷଟ༷ͳσʔλΛ֫ಘ͢ΔͨΊͷߦಈηϯγϯάج൫ͷߏஙΛ͏ߦɽ͜Ε

ʹΑΓ͍ߴ෇ՃՁ஋ΛੜΉ PLRσʔλϕʔεΛߏங͠ɼݸਓͰ͸൑அͰ͖ͳ͍໰୊Λղܾ͢Δ͜ͱʹΑΓݸʑͷਓؒ

ͷ޾෱Λ࣮ݱɼ๛͔ͳࣾձੜ׆ͷ࣮ݱΛ໨͢ࢦɽ

ਤ 6.1: ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺֓ཁ

6.3 2019 ೥౓׆ಈ֓ཁ

ຊ೥౓͸ɼະདྷΛ૑Δ ۀࣄॴͱͷҕୗڀݚձࣾͱཧԽֶࣜגؾϓϩδΣΫτɼ೔ຊిڀݚͷݸ10 2݅ʹՃ͑ͯɼά

ϥϯυνϟϨϯδͰ͸ɼ๺͸๺ւಓ͔Βೆ͸۝भ·Ͱ೔ຊΛॎஅ͢Δɼ22େֶͱͷڀݚϓϩδΣΫτਪਐΛਤͬͨɽ

ະདྷΛ૑Δ ɾεϙʔ߁ϓϩδΣΫτͷ͏ͪɼιϧʔγϣϯϓϩδΣΫτͱͳΔʮอ݈ɾ༧๷ҩྍʯɼʮ݈ڀݚͷݸ10

πʯɼʮະདྷͷֶࢧߍԉʯɼʮڞੜ஌ೳγεςϜʯͳͲ ͷϓϩδΣΫτͰ͸ɼ֤ݸ4 PJͷσʔλར༻͕ଅਐ͞ΕΔΑ͏ͳ

ϓϩϞʔγϣϯ΍ίʔσΟωʔτ׆ಈΛ։࢝͠ɼಛʹ֤ʑͷ໨ඪʹ߹ΘͤͨσʔλऩूͱσʔλϕʔεߏஙΛਐΊɼੵ

Խڧԉ͢Δʮ࣮ূϑΟʔϧυ੔උʯϓϩδΣΫτ΋ࢧΛݧɽ·ͨɼ࣮ূ࣮ͨͬߦ΋౼ݕ͏ߦతʹσʔλͷՁ஋૑ग़Λۃ

͠ɼσʔλ૑ग़ࢧԉʹ౒Ίͨɽ

·ͨɼσʔλϏϦςΟج൫ڀݚͱͯ͠ɼ2ݸͷج൫ϓϩδΣΫτʮ৘ใγεςϜج൫ (PLRϓϥοτϑΥʔϜج൫)ʯɼ

೔ʑͷ೔ৗߦಈΛϞχλϦϯάՄೳʹ͢Δʮߦಈηϯγϯάج൫ʯͷٕज़্޲ʹऔΓֻ͔Γɼ͞Βʹ·ͨσʔλΛѻ͏

ʯʹ΋औΓ૊ΈɼύʔιφϧڀݚΔͨΊͷʮࣾձٕज़͢ݱ࣮ʹ׈ɼࣾձ࣮૷Λԁ͠౼ݕఆΛن΍ྙཧޢਓ৘ใอݸͷࡍ

σʔλΛϋϯυϦϯά͢ΔͨΊͷ PLRج൫಺༰ݕ౼ͱͦͷӡ༻ΨΠυϥΠϯ࡞੒ΛਐΊͨɽͦͷଞʹ΋ɼʮσʔλϏ

ϦςΟਓࡐҭ੒ʯϓϩδΣΫτͷ׆ಈʹ͍ͭͯɼҰൠࣾஂ๏ਓσʔλϏϦςΟίϯιʔγΞϜʹྗڠ௖͍ͯͷ΂ 1372

ίϚͷतۀΛ։͢࠵ΔͳͲੈ࣍୅ਓڭࡐҭʹऔΓ૊Έɼ36໊ͷਓࡐΛഐग़ͨ͠ɽ

͞Βʹ͜Ε͸ڌ఺ۀࣄͰ͋Δ͜ͱ͔ΒɼʮάϥϯυνϟϨϯδڀݚʯϓϩδΣΫτͱͯ͠ۀࣄɾ׆ڀݚಈͷશࠃల։

ΛਐΊɼྩ࿨ݩ೥౓ (2019೥౓)͸೔ຊશ͔ࠃΒ 29݅ͷԠื͕͋Γɼ͏ͪ 15݅Λ৽ͨʹ࠾୒ͨ͠ɽ͜ͷ݁Ռɼࡏݱ·

Ͱͷશ͔ࠃΒͷࢀࢪ࣮ڀݚՃ͸߹ܭ 44݅ͱͳͬͨɽ·ͨɼҰ෦ϓϩδΣΫτʹ͍ͭͯ͸ɼେࡕେֶͷؔ࿈ϓϩδΣΫ

τͱͷ࿈ܞΛͱΔ͜ͱͱ͠ɼσʔλऩूج൫ͷ֦େΛՄೳͱͨ͠ɽ
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·ͨྩ࿨ݩ೥ 11݄ʹ͸ࡍࠃγϯϙδ΢ϜΛ։͘޿͠࠵಺֎ʹใࠂΛͨͬߦɽಉγϯϙδ΢Ϝʹ͸ຊࢀʹۀࣄը͢Δ

େֶɼڀݚॴɼେࡕ෎౳ͷ࣏ࣗମ΍ຽ͔ؒۀاΒ 209໊ͷࢀՃ͕͋Γɼޙࠓͷڌ఺ۀࣄͷਪਐ΁ߋͳΔ஄Έ͕͍ͭͨو

ॏͳ৔ͱͳͬͨɽ

6.4 Ұൠࣾஂ๏ਓɹσʔλϏϦςΟίϯιʔγΞϜ

Society ఺ڌڀݚʮϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ5.0࣮ (iLDi)ʯʹ͓͚Δ׆ಈΛࣾ͘޿ձ

Δ͜ͱΛ໨తͱͨ͠ɼҰൠࣾஂ๏ਓσʔλϏϦςΟίϯιʔγΞϜ͕ͤ͞ٴීʹ 2019೥ 5݄ 31೔ʹઃཱ͞Εͨɽಉ

ίϯιʔγΞϜʹͯɼϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ (iLDi)ۀͰ࡞੒ͨ͠ࡐڭ΋׆༻͠ɼʮ࣮σʔλͰֶͿ

ਓ޻஌ೳ࠲ߨʯ͕ 2019೥ 8݄ʙ12݄ʹ։͞࠵Εͨɽ2019೥౓͸ 36໊ͷԠืऀ͕͋ΓɼϥΠϑσβΠϯɾΠϊϕʔ

γϣϯڌڀݚ఺ (iLDi) ͷਓࡐҭ੒ʹͨ͠ݙߩɽ

৘ใߟࢀ

• ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ɹϗʔϜϖʔδ
http://www.ids.osaka-u.ac.jp/ildi/index.html

• จՊলͷ࠾୒՝୊ܾఆϖʔδ
https://www.mext.go.jp/a menu/kaihatu/jouhou/mext 00520.html

• Ұൠࣾஂ๏ਓɹσʔλϏϦςΟίϯιʔγΞϜͷϗʔϜϖʔδ
https://cds.or.jp/
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ୈ 7෦

ҭڭ

7.1 AI ਓڭࡐҭϓϩάϥϜʢNEDO ʣ࠲ߨ

7.1.1 ֓ཁ

࣮ࣾձͰ׆༂͢Δऀڀݚɾٕज़ऀΛର৅ʹɼ࠷୹൒೥ؒͰٛߨΛ௨ͯ͡ AI஌ࣝΛମܥతʹ఻त͢Δͱͱ΋ʹɼ੡଄

ցֶशٕػஙํ๏΍ղੳख๏ͳͲͷߏಈ౳ͷ͞·͟·ͳσʔλΛ༻͍࣮ͨફతͳԋशΛ௨ͯ͡ɼσʔλͷߦ٬ސ৔΍ݱ

ज़ͷجຊΛίϯύΫτͳܗͰఏ͢ڙΔ͜ͱͰɼAIਓࡐͱͯ͠ͷଈઓྗʹ௚݁͢Δ͜ͱΛ໨తͱͨ͠ڭҭϓϩάϥϜͰ

͋Δɽ

7.1.2 ϓϩάϥϜͷྲྀΕ

• ίϯϐϡʔλʔαΠΤϯεϓϨʔεϝϯτςετʢࣄલडߨʣɿֶૅج
ྗΛ֬ೝ͠ɼඞཁͳ৔߹ʹ͸ิशΛ͏ߦɽ

• AIʹؔ͢ΔτοϓϨϕϧٛߨʢ̏ٛߨʣɿ AIʹؔ͢Δઌಋత஌ࣝɼج

ૅత஌ࣝͷ֫ಘΛ໨͢ࢦɽ

• ϦΞϧίϞϯσʔλΛѻ͏ԋशɿଈઓྗΛߴΊΔͨΊʹ۩ମతͳࣾձ
՝୊Λѻ͏ɽ

• ԋशऴྃ࣌ͷೳྗධՁɿڭҭͷ࣭อূͱͯ͠ೳྗධՁΛ͏ߦɽ
ਤ 7.1: ϓϩάϥϜͷྲྀΕਤ

7.1.3 େࡕେֶͰͷ࣮ࢪ಺༰

ਓ޻஌ೳͷ͔ૅجΒ࢝·Γɼ೴ը૾σʔλ΍ࡉ๔σʔλΛର৅ʹͨ͠ɼ࣮σʔλ͔Βͷֶͼͷ৔Λఏͨ͠ڙɽडऀߨ

͸य़ʙՆֶظ 32໊ɼळʙౙֶظ͸ 44໊Ͱ͋ͬͨɽٛߨ͸͍ͣΕ΋ฏ೔ͷ̒ͨ͠ࢪ࣮ʹݶɽ
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7.1.4 ಺༰ٛߨ

ྩ࿨ 1೥౓य़ʙՆֶظ

ʮ஌ೳͱֶशʯ Ωʔϫʔυɿਓ޻஌ೳɾػցֶशͷ֓ཁɼܾఆ໦ʹΑΔֶशΞϧΰϦζϜɼϧʔϧϕʔεγεςϜͱ

ϧʔϧͷֶशํ๏ɼφΠʔϒϕΠζֶशͱۙ࠷๣๏ɼ૬ؔϧʔϧͱͦͷֶश๏ɼΫϥελϦϯάɼEMΞϧΰϦ

ζϜɼαϙʔτϕΫτϧϚγϯɼड़ޠ࿦ཧͷૅجɼؼೲ࿦ཧϓϩάϥϛϯάͱؔ܎σʔλϚΠχϯάɼόʔδϣ

ϯۭؒ๏ͱઆ໌ʹֶͮ͘جशɼσʔλϚΠχϯάͷͨΊͷલॲཧɾσʔλม׵ɼଐੑબ୒ɾߏஙͱ৽ड़ޠͷൃ໌ɼ

Ξϯαϯϒϧֶश

ʮϏοάσʔλֶ޻ʯ ΩʔϫʔυɿσʔλϚΠχϯάͷಋೖɼଟݩ࣍σʔλ෼ੳʢOLAP෼ੳʣɼ૬ؔϧʔϧϚΠχ

ϯάɼύλʔϯϚΠχϯάɼΫϥελϦϯάɼ෼ྨɼάϥϑϚΠχϯάɼӨྗڹ෼ੳɼਪનٕज़ɼҟৗݕ஌

ʮ೴ػೳܭଌ֓࿦ʯ Ωʔϫʔυɿਆࡉܦ๔ɼਆܦճ࿏໢ɼػೳత࣓ڞؾ໐ը૾๏ (fMRI)ɼ೴࣓ਤ (MEG)ɼ೴೾

(EEG)ɼ֮ࢹɼௌ֮ɼޠݴɼ஫ҙɼӡಈɼֶशͱهԱɼࣥػߦೳɼҙࣝͱແҙࣝɼ৘ಈɼࣾձ೴ɼχϡʔϩϚʔ

έςΟϯάɼχϡʔϩΤίϊϛΫεɼ҆੩࣌೴׆ಈɼσΟϑΥϧτϞʔυωοτϫʔΫɼ΢ΣΫεϥʔ੒ਓ஌ೳ

ࠪݕ (WAIS)ɼJapanese Adult Reading Test (JART)ɼྻܥ࣌σʔλղੳɼ౷ܭղੳɼάϥϑղੳɼ൑ผ෼ੳɼ

ցֶशػ

ྩ࿨ 1೥౓ळʙౙֶظ

ʮը૾ೝࣝʯ Ωʔϫʔυɿը૾ೝࣝͷ֓ཁɼը૾౷ͮ͘جʹྔܭେҬతಛ௃ྔɼݻ༗ۭؒ๏ɼ෦෼ۭؒ๏ɼ૬ޓ෦෼

ۭؒ๏ɼہॴಛ௃ྔɼϕΠζཧ࿦ɼ൑ผ෼ੳɼαϙʔτϕΫλʔϚγʔϯɼϑΟʔυϑΥϫʔυχϡʔϥϧωο

τϫʔΫɼϦΧϨϯτχϡʔϥϧωοτϫʔΫɼӅΕϚϧίϑϞσϧ

ʮϩϘοτϏδϣϯʯ ΩʔϫʔυɿϩϘοτϏδϣϯͷ֓ཁɼը૾ੜ੒աఔɼϑΟϧλϦϯάɼಛ௃நग़ͱর߹ɼز

Կม׵ɼϞσϧ౰ͯ͸ΊɼεςϨΦࢹɼStructure from Motionɼর౓ࠩεςϨΦͱӄӨ͔Βͷܗঢ়෮ݩɼΦϓ

ςΟΧϧϑϩʔɼ෺ମݕग़ɼ෺ମೝࣝɼϩϘοτϏδϣϯͷͨΊͷػցֶश

ʮ஌ࣝ৘ใֶʯ Ωʔϫʔυɿػցֶश֓ཁɼػցֶशͷجຊతͳखॱɼܾఆ໦ֶशɼϕΠζֶशɼੜ੒Ϟσϧͱࣝผ

ϞσϧɼχϡʔϥϧωοτϫʔΫɼαϙʔτϕΫτϧϚγϯɼઢܗճؼɼճؼ໦ɼΞϯαϯϒϧֶशɼΫϥελ

Ϧϯάɼҟৗݕग़ɼՄࢹԽͱࣗݾ૊৫ԽϚοϓɼύλʔϯϚΠχϯάɼྻܥσʔλͷϥϕϦϯάͱࣝผɼ൒ࢣڭ

͋Γֶशɼਂ૚ֶश

ϦΞϧίϞϯσʔλԋशʢલ͓ظΑͼظޙʣ

ϦΞϧίϞϯσʔλԋशɿҟͳΔυϝΠϯͷσʔλʹ৮ΕɼՁ஋૑଄ྗΛߴΊΔԋशͰ͋Δɽडऀߨ͸ը૾౳ͷσʔ

λʹ࣮ࡍʹ৮Εɼղੳͷํ਑΍ख๏ɼ۩ମͷϓϩάϥϜ౳ʹ͍ͭͯࢦಋॿݴΛड͚ͳ͕ΒղੳΛ͏ߦɽ

ԋशͷલ൒Ͱ͸ɼػցֶशͷຊ࣭͸ʮ࣮૷ͯ͠͸͡ΊͯᡰʹམͪΔʯͱ͍͏ํ਑ͷԼɼػցֶशͷૅجதͷૅجΛ֓೦

͔Β਺ࣜ΁ɼ͞Βʹ͸਺͔ࣜΒίʔυ΁ͱࣗΒͯ͑ߟରԠ͚ͮΔۀ࡞Λத৺ͱͨ͠तۀ಺༰ͱԋश՝୊ͱͳΔΑ͏ʹ޻

෉ͨ͠ɽલ೥౓ͱಉ༷ɼϓϩάϥϛϯάݧܦͷઙ͍ਓͰ΋ཧղ͠΍͍͢ʮϞσϧʯʮΞϧΰϦζϜʯʮσʔλʯͱ͍͏ 3

ͭͷΦϒδΣΫτΛ࣠جʹ͍ͯ͠Δ͕ɼࠓ೥౓͔Β͸ΞϧΰϦζϜͷॏཁͳٕज़తͳ෦෼ʹ૬౰͢Δ࠷దԽ๏ͷཧղΛ

ଅ͢৽͍͠ԋश՝୊Λଟ਺༻ҙͨ͠ɽֶशΞϧΰϦζϜ΁ͷʮϑΟʔυόοΫʯ͸ઃ͕ऀܭσβΠϯ͢Δͱ͍͏ೝࣝΛ

डߨੜʹͳΔ΂ͤͨ࣋͘Δ͜ͱͰɼͦͷ࢈෺ͱͯ͠ͷ໨తؔ਺͕Ұൠతʹ࢖͘޿ΘΕ͍ͯΔ࠷దԽ๏ͷอূΛ͚ͭΔͨ

Ίͷલఏ৚݅Λຬ͍ͨͯ͠Δ͔Ͳ͏͔ࣗͣͱҙࣝ͢ΔΑ͏ʹͳΔɽͦͷ݁ՌɼֶशΞϧΰϦζϜͷڍಈ͕ʮ͜͏ͳΔ͸

ͣͩʯͱ͍͏༧૝ΛཱͯΔ͜ͱ͕Ͱ͖Δ͠ɼ༧૝֎ͷ݁Ռ͕ग़ͨ৔߹΋ɼ൒͹ዞҙతͳύϥϝʔλඍௐ੔ʹΑΔࡨߦࢼ

దԽ࠷ճͷԋशͰ͸ɼ࿈ଓతͳತࠓըతʹ୳͍͚ͬͯΔɽܭΛࡦɼࣗΒղܾͯ͛ڍҼͷީิΛݪʹతܥͰ͸ͳ͘ɼମޡ

ʹఆ͠ɼओʹ෼ྨ՝୊Λத৺ͱͨ͠࿅श໰୊ͱϦΞϧίϞϯσʔλʢओݶʹ fMRIܭଌσʔλͱࣗવಈը૾ʣΛ༻͍ͨ

ԋश՝୊Λॏ͢ࢹΔํ਑Ͱ͋ͬͨɽಛʹۀ࢈քͰ͘޿ಋೖ͞ΕΔ෼ྨ໰୊ͱ࠷దԽͷڞ௨෦෼ͱͯ͠ɼΩϟϦϒϨʔ
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γϣϯͱ͍͏֓೦΋঺հ͠ɼʮࢉܭతʹ౎߹ͷྑ͍໨తؔ਺ʯͱʮֶश՝୊ʹ͓͚Δຊ౰ʹ࠷খԽ͢΂͖໨తؔ਺ʯͷ

ဃ཭͕ੜ͡͏Δ͜ͱΛೖ೦ʹઆ໌͠ɼෳ਺ͷ۩ମྫΛ༻͍ͯͦͷဃ཭Λ਺஋తʹଌΕΔ఺΋ࠓ೥౓͸৽ͨʹڧௐͨ͠ɽ

ԋशͷޙ൒Ͱ͸ɼը૾Λର৅ͱͨ͠σΟʔϓϥʔχϯάΛ࣮ફతʹֶͿ͜ͱΛ໨తͱͨ͠ɽֶ࠲Ͱࢉܭ಺༰΍Ԡ༻ྫɼ

࿦จͳͲΛઆ໌ͨ͠ޙɼ࣮ࡍʹίʔυΛಡΈ࣮͠ߦɼԋश໰୊Λղ͘͜ͱͰཧղ͢Δͱ͍͏಺༰ͰԋशΛߦͳͬͨɽॳ

Ί͸ɼMNISTσʔλΛMLP΍ CNNͰ෼ྨ͢Δͱ͍͏ͱ͜Ζ͔Βελʔτ͠ɼFC૚ɼ৞ΈࠐΈ૚ɼੑ׆Խؔ਺ɼଛ

ࣦؔ਺ɼsoftmaxؔ਺ɼoptimizerɼաֶशͳͲͷجຊతͳ֓೦ΛཧղͰ͖ΔΑ͏ʹͨ͠ɽ·ͨɼաֶशΛ๷͙͜ͱ΍ɼ

ਖ਼౴཰Λ্ঢͤ͞ΔͨΊͷํ๏ͱͯ͠ dropout΍ batch normalizationͳͲͷख๏ΛԋशʹऔΓೖΕͨɽͦͷޙɼ࣮

ફతͳ಺༰ͱͯ͠ɼILSVRCͰ༗໊ͳը૾෼ྨΞϧΰϦζϜΛ༻͍ͯɼసҠֶशʹΑΔࡉ؞๔ը૾ͱਖ਼ৗࡉ๔ը૾ͷ

෼ྨΛ͍ߦɼfeature mapͷग़ྗɼεϨοτείΞʹΑΔධՁΛͨͬߦɽ͞Βʹ࣮ફతͳ՝୊ͱͯ͠ɼय़ՆֶظͰ͸ࣗ

વޠݴॲཧͷૅج΍ɼRNNͱ CNNΛ༻͍ͨྻܥ࣌σʔλղੳΛ͍ߦɼळౙֶظͰ͸ residual connectionΛԠ༻ͨ͠

ը૾ͷ denoising΍ɼεϖΫτϩάϥϜʹΑͬͯೋݩ࣍ը૾Խ͞ΕͨԻ੠σʔλͷ CNNʹΑΔ෼ྨɼU-NetΛ༻͍ͨ

Pascal VOCσʔλͷ segmentationɼGANʹΑΔMNISTσʔλੜ੒Λͨͬߦɽ

ԋशमྃ࣌ͷೳྗධՁ:࠲ߨͷड࣮ߨ੷͚ͩͰ͸ɼ࣮ࡍʹͲͷΑ͏ͳྗ͕Ͳͷఔ౓਎ʹ͍͔ͭͨɼଈઓྗਓࡐͱͯ͠ͷ

ධՁ͕೉͍͠ɽͦ͜ͰɼຊڭҭϓϩάϥϜͰ͸ɼCSςετͷείΞɼͳΒͼʹɼ͢΂ͯͷԋशͷείΞΛमྃೝఆͷ

CertificationείΞͱͯ͠໌ࣔͨ͠ɽ͢ͳΘͪɼԋशείΞΛࣔ͢͜ͱͰɼͲͷλΠϓͷσʔλʹରͯ͠ɼྑ͍݁ՌΛ

ग़ͤΔͷ͔ɼ·ͨɼෳ਺ͷσʔλԋशΛड͢ߨΔ͜ͱͰɼͲͷΑ͏ͳυϝΠϯ஌ࣝɼλʔήοτ஌ࣝΛͭ࣋ਓࡐͰ͋Δ

͔΋൑அ͢Δ͜ͱ͕Ͱ͖Δɽ

7.1.5 ਓతަྲྀͳͲͷల։ʢେࡕେֶɼ౦ژେֶʣ

ਓࡐҭ੒ڌ఺ͱडऀߨͷॴଐۀاɾେֶɾؔػڀݚ౳ͷਓతަྲྀΛଅਐ͢ΔͨΊɼަྲྀձΛ݉ͶͨमྃࣜΛ౦ژେֶ

ͱͱ΋ʹେࡕେֶʹ͓͍ͯྩ࿨ 1೥ 9݄ 24೔ʢय़ʙՆֶظʣʹ࣮ͨ͠ࢪɽେࡕେֶͷडऀߨʹΑΔϓϨθϯςʔγϣ

ϯΛ͍ߦɼ·ͨ྆ڌ఺ͷڭһ΍डؒऀߨͷަྲྀΛਂΊͨɽྩ࿨ 2೥ 3݄ 26೔ʢळʙౙֶظʣʹ༧ఆ͍ͯͨ͠ަྲྀձ͸

৽ܕίϩφ΢Πϧεͷײછ֦େͷͨΊதࢭͱͨ͠ɽ

7.1.6 डߨੜΞϯέʔτͷ݁ՌʢϦΞϧίϞϯσʔλԋशʹ͍ͭͯʣ

ྩ࿨ 1೥౓य़ʙՆֶظʢճ౴ऀɿ32໊ʣ

Q: ԋशͷ೉қ౓͸Ͳ͏Ͱ͔ͨ͠ʁ

1.қ͍͠ 2.΍΍қ͍͠ 3.ద౰ 4.΍΍೉͍͠ 5.೉͍͠

0ਓ 0ਓ 6ਓ 10ਓ 15ਓ

Q: ʁ͔͢·͍ࢥ։ൃʹ໾ཱͭͱڀݚ΍ࣄ࢓ޙࠓͷ಺༰͸ٛߨ

1.શ͘ࢥΘͳ͍ 2.͋·ΓࢥΘͳ͍ 3.ͲͪΒͰ΋ͳ͍ 4.΍΍͏ࢥ ͏ࢥʹ͍͓͓.5

1ਓ 0ਓ 2ਓ 2ਓ 26ਓ
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ྩ࿨ 1೥౓ळʙౙֶظʢճ౴ऀɿ33໊ʣ

Q: ԋशͷ೉қ౓͸Ͳ͏Ͱ͔ͨ͠ʁ

1.қ͍͠ 2.΍΍қ͍͠ 3.ద౰ 4.΍΍೉͍͠ 5.೉͍͠

0ਓ 0ਓ 5ਓ 15ਓ 13ਓ

Q: ʁ͔͢·͍ࢥ։ൃʹ໾ཱͭͱڀݚ΍ࣄ࢓ޙࠓͷ಺༰͸ٛߨ

1.શ͘ࢥΘͳ͍ 2.͋·ΓࢥΘͳ͍ 3.ͲͪΒͰ΋ͳ͍ 4.΍΍͏ࢥ ͏ࢥʹ͍͓͓.5

0ਓ 1ਓ 4ਓ 14ਓ 14ਓ
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7.2 μΠΩϯ AI ࠲ߨ

7.2.1 ֓ཁ

μΠΩϯۀ޻ʹ͓͍ͯ৘ใՊֶ෼໺Λ׆༻ͨ͠͞ΒͳΔ֦ۀࣄେΛૂ͏ͨΊɼ৘ใՊֶܥਓࡐΛڭҭ͢ΔμΠΩϯ৘

ใٕज़େֶΛ 2018೥౓ʹઃཱͨ͠ɽେࡕେֶΛ͸͡Ίͱ͢Δઌ୺ؔػڀݚͷڭһ͕͔ૅجΒԠ༻·Ͱ෯ڭ͍޿ҭΛߦ

͍ɼࣾ಺ਓࡐΛҭ੒͢Δɽద੾ͳ AIͷٕज़։ൃख๏Λ։ൃͰ͖ΔਓࡐɼAI։ൃΛ֎෦΁ҕୗɾൃ஫Ͱ͖ΔਓࡐΛҭ੒

͢ΔͨΊɼେࡕେֶڭһʹΑΔٛߨɼԋशʢAIٕज़։ൃ࠲ߨʣΛ࣮ͨ͠ࢪɽडߨੜ͸ɼμΠΩϯۀ޻ͷاۀࣄը෦໳͓

Αͼ R&D෦໳ͷࣾһͰ AI׆༻Λਪਐ͢ΔΩʔϚϯͰ͋Δɽ

7.2.2 ಺༰࠲ߨ

AI࠲ߨૅجʢ਺ֶɼ਺ཧܭըʣɼAI࠲ߨൃܒʢՊֶٕज़ͱࣾձɼσδλϧมֵͱ AIʣɼAIΦϜχόε࠲ߨʢσʔλ

ϚΠχϯάɼࣗવޠݴॲཧɼίϯϐϡʔλϏδϣϯɼΦϯτϩδʔͳͲʣͷٛߨΛ৽ೖࣾһ͚޲ʢ2019೥ 9݄–10݄ʣɼ

ଘࣾһط ʢ2020೥͚޲ੜظ2 2݄–2020೥ 5݄ʣʹͦΕͧΕͨͬߦɽ֤ٛߨͷ୲౰ද͸࣍ทͷͱ͓ΓͰ͋Δɽ

෼ྨٛߨ ಺༰ٛߨ ୲౰ऀ

AIٛߨൃܒ Պֶٕज़ͱࣾձ ຊ؛

σδλϧมֵͱ AI ӫ౻

AI࠲ߨૅج ਺ֶ ɼాதాࣉ

ɹ ਺ཧܭը ৿ా

AIΦϜχόε࠲ߨ σʔλϚΠχϯά ࿯ඌɼদଜ

ίϯϐϡʔλϏδϣϯ দԼɼ௕ݪ

ࣗવޠݴॲཧ Chu

Ի੠ର࿩γεςϜ ۨ୩

Φϯτϩδʔ ࡚ݹ

Ϋϥ΢υ Լᑍ

σʔλ͔Βͷ༧ଌྻܥ࣌ ᓎҪ

AI Ԡ༻ฤ ஌ࣝ৘ใֶ পඌɼ෱ҪɼHolland

ը૾ॲཧ ଜদɼᴳݪ
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஌ೳ৘ใج൫෦໳ɹಛ೚ڭतʢৗۈʣɹ௕ݪɹҰ

ʲ݉೚ʳ

• ৘ใՊֶڀݚՊ
• ઌಋతֶज़ߏػɹ௒ݩ࣍ϥΠϑΠϝʔδϯά෦໳
• ઌಋతֶज़ߏػɹڞੜ஌ೳڀݚηϯλʔ

ʲ׆ڀݚಈʳ

• ίϯϐϡςʔγϣφϧޫܭଌʹؔ͢Δڀݚ

ۙ೥ɼ։ෲखज़ͱ͘Β΂ͯऀױͷෛ୲͕গͳ͘շ෮͕ૣ͍͜ͱ͔Β಺ڸࢹखज़͕஫໨͞Εɼద༻਺͸૿ՃͷҰ్

ΛͨͲ͍ͬͯΔ. ͔͠͠ɼҰൠతͳ಺ڸࢹͰಘΒΕΔ৘ใ͸Ϟχλʹදࣔ͞ΕΔࢹ໺ͷ͍ڱ 2 ը૾Ͱ͋Δݩ࣍

ͨ Ίɼज़ऀʹߴ౓ͳٕज़Λཁ͢ٻΔ͜ͱ͔Β։ෲखज़ͱൺ΂ͯޮ཰΍҆શੑ͕ྼΔͱ͍͏໰୊͕͋Δ.ຊڀݚͰ

͸ɼ৽ͨͳޫܭଌٕज़Λ։ൃ͠ඇ઀৮ͰϦΞϧλΠϜͷଁثͷ 3 .Δ͢ݱଌɾਪఆख๏Λ࣮ܭݩ࣍ ैདྷͷ 3 ݩ࣍

ଌख๏Ͱ͋Δܭঢ়ܗ Time of flight (TOF) ʹΑΔڑ཭ܭଌ͸ɼ൓ࣹޫ͸෺ମ಺Ͱͷࢄཚ੒෼΍ଞͷ෺ମ͔Βͷ

ؒ઀൓ࣹʹΑΔϚϧνύε੒෼ΛؚΈΉͨΊɼਪఆڑ཭΍ܗঢ়ʹେ͖ͳࠩޡΛੜ͡ɼଁثͳͲͷੜମ૊৫ͷܗঢ়

ηϯαͷ։ൃʹΑΔ৽ͨͳූ߸Խɾ෮ௐԽʹΑΓ൓ࣹޫ૾ࡱ΍ݯͰ͸ɼ౤Өޫڀݚଌ͸ద༻Ͱ͖ͳ͔ͬͨ.ຊܭ

͔Β௚઀൓ࣹɼࢄཚ੒෼Λநग़͢Δ͜ͱ͕Ͱ͖ΔޫίϜׯবΧϝϥΛఏҊ͢Δ.͜ͷΧϝϥͰಘΒΕΔׯবը૾

͔Βଁثͷܗঢ়Λਪఆ͢Δख๏ΛఏҊ͠ɼҩྍԠ༻Λର৅ͱ࣮ͨ͠ূΛ͏ߦ.୯ҰͷܭଌखஈʹΑΓಘΒΕͨը

૾͔ΒɼҟͳΔ൓ࣹޫͷ৘ใΛऔΓͩ͠ɼଁثͷද໘΍ද૚ɼਂ૚ͷܗঢ়ΛͦΕͧΕ TOF, OCT, DFD/DOT

ͱ͍ͬͨҟͳΔਪఆख๏Ͱܭଌ͠ɼϨϯδ΍ಛੑͷҟͳΔͦΕΒਪఆ݁ՌΛҩྍԠ༻͕ٻΊΔγʔϜϨεͳ౷߹

Ϟσϧͱͯ͠༥߹͢Δ͜ͱ͕ຊڀݚͷಛ௃Ͱ͋Δ.

• σΟʔϓίϯϐϡςʔγϣφϧϑΟτάϥϑΟ

ը૾ೝࣝͷ෼໺Ͱ͸σΟʔϓχϡʔϥϧωοτϫʔΫ (DNN) ͕੝Μʹ༻͍ΒΕɼ෺ମೝࣝ΍γʔϯཧղɼը

૾෮ݩͳͲʹ͓͍ͯɼैདྷͷϞσϧϕʔεͷಛ௃ྔ΍ֶशख๏Λ྇կ͍ͯ͠Δ.͔͠͠ͳ͕Βैདྷ͸ɼਤʹࣔ͢

σδλϧը૾ͱͯ͠ܭଌ͞Εͨޙͷը૾ೝࣝύΠϓϥΠϯͷσδλϧ૚ʹͷΈɼDNN ʹΑΔֶश͕༻͍ΒΕͯ

͍Δʹ͗͢ͳ͔ͬͨ. ҰํͰɼਃ੥ऀ͕͜Ε·ͰݗҾ͖ͯͨ͠ίϯϐϡςʔγϣφϧϑΥτάϥϑΟ (CP) Ͱ

͸ɼը૾ॲཧ΍ೝࣝͷͨΊʹͲͷΑ͏ͳϋʔυ΢ΣΞͰը૾Ληϯγϯά͢΂͖͔ΛΞφϩά૚΋ؚΊͯ௕೥ٞ

࿦͖ͯͨ͠.ͨͩɼैདྷͷޫֶઃܭ΍ηϯαઃܭ͸ɼओʹޫֶ΍৴߸ॲཧཧ࿦ʹͮ͘جղੳతΞϓϩʔνʹͱͲ
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·͍ͬͯͨ.͔͠͠ͳ͕Βɼ͢΂ͯͷγʔϯ΍ೝࣝλεΫ͕ղੳͷϕʔεͱͳΔཧ࿦త৚݅΍എܠΛຬ͍ͨͯ͠

ΔΘ͚Ͱ͸ͳ͍. ͦ͜ͰຊڀݚͰ͸ɼಛ௃ྔ΍ೝࣝثͱڞʹϋʔυ΢ΣΞઃܭ΋ֶशʹΑΓٻΊΔ৽͍͠ϑ Ϩʔ

ϜϫʔΫΛఏҊ͠ɼσΟʔϓίϯϐϡςʔγϣφϧϑΥτάϥϑΟ (DCP) ͱ໊෇͚Δ.DCP Ͱ͸ը૾ೝ ࣝύΠ

ϓϥΠϯΛΞφϩά૚΋ؚΊͯ͢΂ͯ DNN Ͱද͢ݱΔ.ैདྷͷը૾ಛ௃நग़ͷͨΊͷ CNN ͷ͞ΒʹԼ ʹɼը

ૉͷؒ࣌࿐ޫλΠϛϯάΛද͢ݱΔαϯϓϦϯά CNN ૚ͱूޫಛੑΛද͢ݱΔ෺ཧ CNN ૚Λ͞ΒʹՃ ͑Δ.

͜ΕΒͷը૾ೝࣝύΠϓϥΠϯશମΛ DNN Ͱද͠ݱɼγʔϯͱϥϕϧηοτʹΑΓֶश͢Δ͜ͱͰैདྷ ͷೝ

͓ࣝΑͼը૾ಛ௃ֶ͕श͞ΕΔͱڞʹɼΧϝϥϋʔυ΢ΣΞઃܭΛαϯϓϦϯά CNN ૚͓Αͼ෺ཧ CNN ૚͔

ΒֶशʹΑΓಘΔ.ͦͷֶश݁ՌΛجʹΧϝϥϋʔυ΢ΣΞ࡞ࢼΛ͍ߦɼֶशʹΑΔΧϝϥઃܭͷ༗༻ੑΛ ূݕ

͢Δ.۩ମతʹ͸ɼѹॖϏσΦηϯγϯά (গͳ͍αϯϓϦϯά͔Βͷಈըੜ੒) ΍ѹॖϥΠτϑΟʔϧυ ηϯ

γϯάɼ୯Ұը૾͔ΒͷΦϓςΟΧϧϑϩʔ (γʔϯͷಈ͖ਪఆ)ɼ୯Ұը૾͔ΒͷਓͷߦಈೝࣝΛྫࣄλε Ϋ

ͱͯ͠ઃఆ͠ɼ͜ͷλεΫʹ࠷దԽͨ͠ΧϝϥγεςϜΛ࣮͢ݱΔ.

• 3D ը૾ೝࣝ AI ʹΑΔֵ৽త؞਍அࢧԉγεςϜ

ᰍ͕Μͷ਍அѱੑ৽ੜ෺ٶࢠը૾ೝࣝʹΑΔݩ࣍3 Ҽͷୈࢮ͸ɼຊ๜ʹ͓͚Δ(؞) 1 ҐͰ͋Γɼޙࠓ΋͜ͷঢ়

ͷݟൃظ๔਍அ͸ૣࡉͰ͋Γɼྍ࣏ظɾૣݟൃظ΋༗ޮͳखஈ͸ɼૣ࠷ͷࡦର؞.ΒΕΔ͑ߟ͸มΘΒͳ͍ͱگ

༗ޮ͔ͭॏཁͳࠪݕ๏ͷ 1 ͭͰ͋Δ.ਃ੥ڀݚ͸ɼۙ೥ɼֶࣗݾशܕਓ޻஌ೳͱ༷ͯ͠ʑͳ෼໺Ͱըظతͳੑೳ

Λ͍ࣔͯ͠Δ Deep Neural Network (DNN) ͱɼਃ੥ڀݚͰ։ൃ͢Δ 3 ը૾ॲཧٕज़Λ૊Έ߹ΘͤΔ͜ͱݩ࣍

ͰɼੈքॳͷࢼΈͰ͋Δٶࢠᰍ෦ࡉ๔਍ࣗಈ਍அγεςϜΛ։ൃ͢Δ͜ͱΛ໨తͱ͢Δ.͜ΕʹΑΓɼݕޙࠓମ

਺ͷ૿Ճ͕ࠐݟ·ΕΔࡉ๔਍அʹରͯ͠΋ɼ਍அਫ਼౓ͷ্޲ɼͻ͍ͯ͸ྍ࣏ͷߴ౓Խ΁ͷݙߩΛ໨͢ࢦ.ຊఏҊ

͸ɼAI Λ༻͍ͨ 3 Δ͜ͱͰɼͤ͞ܞᰍ෦਍அٕज़Λ࿈ٶࢠज़ɼٕݩঢ়෮ܗೝٕࣝज़ɼଟॏয఺ը૾ྻ͔Βͷݩ࣍

ᰍٶࢠઌ୺ͷֵ৽త࠷ਫ਼౓ͷ਍அΛཱ֬͠ɼ͞ΒʹੈքߴʯΑΓ΋ݟ๔ॴࡉΔʮѱੑ͍͍ͯ༺͕࢜ࠪݕ๔ࡉࡏݱ

.Δ͢ݱ๔਍அͷࣗಈԽΛ࣮ࡉ؞

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ิ௲૷ஔͷํ͑ݟʹޫ͕ͲͷΑ͏ʹӨڹΛ༩͍͑ͯΔͷ͔ΛίϯϐϡʔλγϛϡϨʔγϣϯΛ ؚΊͯఆྔతʹ

ղੳ

• ෦ڳ (ഏ؞)CT ը૾σʔλͷػցֶशʹΑΔը૾਍அͷߴ౓Խ

• ࣗવޠݴॲཧ๏Λద༻ͨ͠ڲਖ਼ࣃՊྍ࣏਍அࣗಈϓϩηεͷߴ౓Խ
• શ૊৫ࡉ๔Πϝʔδϯά/෼ࢠපଶղੳ

• ૉ֩෺ཧ࣮͓ݧΑͼؔ࿈෼໺΁ͷਂ૚ֶशͷద༻
• ଟؒࠃ๏ྩͷൺֱͱ౷ܭ෼ੳͷͨΊͷଟػޠݴց຋༁ϓϩδΣΫτ
• ΦʔετϥϦΞʹ͓͚ΔύϒϦοΫɾϛʔςΟϯά৽ฉࣄهͷࣗવޠݴॲཧղੳʹΑΔੈ࿦ܗ੒աఔڀݚͷߴ
౓Խ

• σΟʔϓϥʔχϯάΛ༻͍ͨ௒ײߴ౓Πϝʔδηϯγϯάٕज़ͷڀݚ (ιγΦωΫετג)

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2017-2021೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج S, “ଟݩίϯϐϡςʔγϣφϧޫܭଌʹΑΔखज़ࢧԉ”ɼ(୅ද)௕

Ұݪ (෼୲)߳઒ܠҰ࿠ ଞ

• 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚ (๖ժ), “σΟʔϓίϯϐϡςʔγϣφϧϑΥτάϥϑΟ”ɼ(୅

ද)௕ݪҰ

• 2018-2020 ೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚ (๖ժ), “μΠφϛοΫޫઢۭؒͷѹॖ૾ࡱ”ɼ(୅ද) ଠܡڮߴ

(෼୲)௕ݪҰ



95

• 2018-2021 ೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج A, “3 ɼ(୅”ڀݚͷ༷ࣜإ஌ೳʹΑΔ෹޻ਓͮ͘جʹσʔλݩ࣍

ද)౻Ԭয় (෼୲)௕ݪҰ ଞ

• 2019-2022೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج B, “ΦʔετϥϦΞͷੈ࿦ܗ੒ͷྺ࢙తղ໌ɿࣗવޠݴॲཧʹΑΔ

ެ։ूձσʔλͷ෼ੳ”ɼ(୅ද)౻Ԭོஉ (෼୲)௕ݪҰ ଞ

• 2018-2023೥౓, จ෦Պֶল Society5.0࣮ݱԽڌ఺ۀࣄ, “ϥΠϑΠΠϊϕʔγϣϯڌڀݚ఺”ɼ(୅ද)੢ඌষ࣏

࿠ (෼୲)௕ݪҰ ଞ

• 2017-2022೥౓, JST CREST ʮΠϊϕʔγϣϯ૑ൃʹ͢ࢿΔਓ޻஌ೳج൫ٕज़ͷ૑ग़ͱ౷߹Խʯ, “3Dը૾ೝ

ࣝ AI ʹΑΔֵ৽త؞਍அࢧԉγεςϜͷߏங”ɼ(୅ද)ॾԬ݈Ұ (෼୲)௕ݪҰ ଞ

• ৽ֶज़ྖҬγϯΪϡϥϦςΟੜ෺ֶɼ૯ׅ൝ɼऀྗڠڀݚ

ʲڭҭ׆ಈʳ

• μΠΩϯ AI ҭϓϩάϥϜڭ

• σʔλϏϦςΟίϯιʔγΞϜʮ࣮σʔλͰֶͿਓ޻஌ೳ࠲ߨʯ

ʲࣾձݙߩʳ

• International Conference on Computational Photography 2019 Program Chair

• Quality Control by Artificial Vision 2019 Steering Committee Members

• Asian Conference on Computer Vision 2020 Demo Chair

• International Conference on Computer Vision 2019 Area Chair

• European Conference on Computer Vision 2020 Area Chair

• Asian Conference on Computer Vision 2020 Area Chair

• ը૾ͷೝࣝཧղγϯϙδ΢Ϝ 2019 ҕһ௕ߦ࣮

• ৘ใॲཧֶձ୅දձһ
• ৘ใॲཧֶձ CVIMڀݚձओࠪ

• ৘ใ௨৴ֶձࢠి PRMUڀݚձઐ໳ҕһ

• ৘ใ௨৴ֶձࢠి EMMڀݚձઐ໳ҕһ

• IEEE Transaction on Computational Imaging Associate Editor

• ࠪಡҕһɿCVPR2020, IEEE Trans. PAMI, MIRU2019 ଞ

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Jung Un Yun, Hajime Nagahara, and In Kyu Park, “Classification and restoration of compositely degraded
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[2] ౻઒ོஉɼChenhui Chu, ɼ2019ɽ࢙ɼ੢༸ֶ”༺׆ΔϏοάσʔλͷ͚͓ʹڀݚ࢙ྺ“Ұɼݪஐ೭ɼ௕ݪֿ

[3] Yichao Xu, Hajime Nagahara, Atsushi Shimada, Rin-ichiro Taniguchi, “TransCut2: Transparent Object
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Ϗοάσʔλࣾձٕज़෦໳ɹڭतɹ؛ຊɹॆੜ

ʲ݉೚ʳ

• ৘ใՊֶڀݚՊ
• ઌಋతֶߏػڀݚࡍɹڞੜ஌ೳγεςϜڀݚηϯλʔ

ʲ׆ڀݚಈʳ

• ৘ใٕज़ͷϦεΫΨόφϯεʹؔ͢Δڀݚ

ੜମೝূٕज़ͷར༻ʹ൐͏༷ʑͳϦεΫʹ͍ͭͯɼσʔλऔಘͷಉҙ΍௨஌͔Βར༻΍ഇࢸʹغΔ·Ͱͷજࡏత

ͳϦεΫͷಛఆɼϓϥΠόγʔӨڹධՁͷํ๏ɼؔػࢹ؂΍๏੍نΛؚΉΨόφϯεͷ͋ΓํͳͲʹ͍ͭͯɼւ

֎ಈ޲ௐࠪ΋ؚΊͯௐࠪɾ͢ڀݚΔɽ

• ੹೚͋ΔσʔλϋϯυϦϯάͷखଓ͖ؔ͢Δڀݚ

ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ۀࣄΛ͸͡Ίͱ͢Δ IDSͰ࣮͞ࢪΕ͍ͯΔֶڀݚࡍϓϩδΣΫτ΍

Δ·ͰͷϥΠϑαΠΫϧʹ͓͚Δɼ͍ͨʹغར༻ɼഇ࣍ɼೋ࣋ɼσʔλͷऔಘ͔ΒอʹࡐΛ୊ڀݚಉڞͱͷۀا

ྙཧతɾ๏తɾࣾձత՝୊ʢELSIʣΛநग़ͨ͠͏͑Ͱɼଟ༷ͳέʔεʹద༻Մೳͳࢦ਑Λ࡞੒͢Δɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• εϚʔτγςΟϓϩδΣΫτ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2017ʙ2020ɼՊجݚ൫ Aʮ৽ͨͳ৘ใٕज़ɾόΠΦςΫϊϩδʔͷࡍࠃతΨόφϯεʵ৘ใڞ༗ɾຽؒओମͷ໾

ׂʯɼʢ୅දʣ৓ࢁӳ໌ɼʢ෼୲ʣ؛ຊॆੜɼଞ

• 2018ʙ2023ɼSociety ఺௕ʣ੢ڌ఺ʯɽʢڌڀݚʮϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ5.0࣮

ඌষ࣏࿠ɼʢڌ఺ຊ෦௕ʣീ໦ ຊॆੜɼଞ؛ɼʢ෼୲ʣ࢙߁

• 2019ɼ೔ຊஂࡁܦମ࿈߹ձ ຊॆੜ؛ͷҕୗɼʢ୅දʣڀݚධՁʹؔ͢ΔௐࠪڹͷӨ੍نڥɼ؀ஂࡒਪਐࡦରڥ؀

• 2019ɼࣜגձࣾి௨ʮߦಈσʔλۦಈܕϏδωεͷ ELSIʢྙཧతɼ๏తɼࣾձత഑ྀʣʯɼʢ୅දʣ؛ຊॆੜ

ʲڭҭ׆ಈʳ

• ౦ژେֶެڞ੓ࡦେֶӃ ʮRiskٛߨ and Regulatory PolicyʯʢS1S2ʣ

• ౦ژେֶެڞ੓ࡦେֶӃ ʯʢA1A2ʣࡦʮҩྍΠϊϕʔγϣϯ੓ٛߨ

• େࡕେֶʮՊֶٕज़ࣾձ࿦ೖ໳ʯʢ5݄ 16೔ʣ

• େࡕେֶʮՊֶٕज़Πϊϕʔγϣϯ੓֓ࡦ࿦ Bʯʢ7݄ 24೔ʣ

• ౦ژେֶʮՊֶٕज़Πϊϕʔγϣϯ੓ࡦʯʢ11݄ 14೔ʣ

• μΠΩϯ AIڭҭʮՊֶٕज़ͱࣾձʯʢ3݄ 17೔ʣ

• 2019 ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ɹσʔλϏϦςΟਓࡐҭ੒ʮ࣮σʔλͰֶͿਓ޻஌ೳ࠲ߨʯ஌

ࣝ৘ใֶୈ 14ճʢ9݄ 28೔ʣ

ʲࣾձݙߩʳ

• ೔ຊϦεΫֶڀݚձཧࣄ
• ISO TC262 ಺ҕһձࠃ ϦεΫϚωδϝϯτݪ֨نҊ࡞੒ҕһձҕһ

• ிʮ์ࣹઢ৹ٞձʯҕһ੍نྗࢠݪ
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• ೶ྛਫ࢈লʮ੓ࡦධՁୈऀࡾҕһձҕһʯҕһ
• ૯຿লʮ੓ࡦධՁ੍౓෦ձʯઐ໳ҕһ
• ૯຿লʮ੍نධՁϫʔΩϯάάϧʔϓʯҕһ
• ެਖ਼औҾҕһձʮʮڝ૪ධՁݕ౼ձٞʯҕһ

ʲۀڀݚ੷Ϧετʳ
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[1] ຊॆੜɼELSI؛ ֓೦ͱϦεΫֶͷؔ܎ɼ೔ຊϦεΫֶڀݚձୈ 32ճ೥࣍େձɼ2019೥ 11݄ 22ʙ24೔ɼ౦޻ژ

ΩϟϯύεࢁେֶେԬۀ

ஶॻ

[1] ʢ஫̍ʣɼ1-8ɹϦ࢙ຊॆੜɼ1-1ɹϦεΫֶͱ͸Կ͔ɼ1-2ɹϦεΫͷ֓೦ͱఆٛͷଟ༷Խɼ1-3ɹϦεΫֶͷྺ؛

εΫͷࣾձ࣮૷ʵߦ੓ฤɼ3-1ɹϦεΫΨόφϯεͷ֓೦ͱ࿮૊Έɼ3-5ɹϦεΫ؅ཧͷج४ͱϦεΫड༰ʢ஫ 2ʣɼ

3-6ɹϦεΫݮ࡟ରࡦͷଟ༷ͳΞϓϩʔνɼ3-12ɹࣾձࡁܦ෼ੳͷ੍౓Խɼ13-1ɹ৽ڵϦεΫʢEmerging riskʣͷ

ಛ௃ɼ13-4ɹφγϣφϧϦεΫΞηεϝϯτɼ೔ຊϦεΫֶڀݚձฤʮϦεΫֶࣙయʯؙળग़൛ɽʢ஫̍ɹ͢ా޿Έ

Εͱڞஶɼ஫̎ɹ౦ւ໌޺ɼখ໺ࢠګͱڞஶʣ
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αʔϏε૑ग़ɾࢧԉ෦໳ɹڭतɹय़ຊ ཁ
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• ઌಋతֶߏػڀݚࡍ ෟଐ฻Β͠ͷۭؒσβΠϯ ICTΠϊϕʔγϣϯηϯλʔ μΠΩϯ৘ใՊֶڀݚϢχοτ

ʲ׆ڀݚಈʳ

• εϙʔπҩՊֶʹ͓͚ΔαΠόʔϑΟδΧϧγεςϜߏஙʹؔ͢Δڀݚ

େࡕେֶҩֶڀݚܥՊ͕த৺ͱͳͬͯਪਐ͍ͯ͠ΔεϙʔπிҕୗۀࣄʮεϙʔπڀݚΠϊϕʔγϣϯڌ఺ܗ੒

ϓϩδΣΫτ (SRIP)ʹࢀը͠ɼεϙʔπҩՊֶʹؔΘΔଟ༷ͳ৘ใΛऩूɾ஝ੵɾ෼ੳɾϑΟʔυόοΫ͢Δ

ͨΊͷϓϥοτϑΥʔϜߏஙʹؔ͢ΔڀݚΛਪਐͨ͠ɽςχεٕڝΛର৅ͱͨ͠ϝσΟΧϧ৘ใऩूɾ౷߹؅ཧ

γεςϜʹ͍ͭͯ͸ɼ2019೥ 7݄ʹ։͞࠵Εͨؔ੢δϡχΞςχεબखݖɼٴͼɼ2019೥ 8݄ʹ։͞࠵Εͨશ

೔ຊδϡχΞςχεબखݖʹ͓͍ͯબखͷϝσΟΧϧνΣοΫσʔλ΍ࢼ߹౰೔ͷ਍ྍσʔλΛऩू͢Δ࣮ӡ༻

Λͨͬߦɽ·ͨɼΞεϦʔτͷಈతόϥϯεܭଌσʔλͷ౷߹؅ཧγεςϜʹ͍ͭͯɼܭଌݱ৔͔ΒͷϦΞϧλ

ΠϜͳσʔλΞοϓϩʔυΛՄೳͱ͢Δ APIͷઃٴܭͼ࣮૷Λͨͬߦɽ͞Βʹɼऩू͞Εͨಈతόϥϯεܭଌ

σʔλΛՄࢹԽ͢ΔγεςϜͷϓϩτλΠϓΛߏங͠ɼΞεϦʔτࢦಋऀ΍εϙʔπ֎ইɾো֐༧๷ͷ͕ऀڀݚ

Λਪਐͨ͠ɽڀݚ͍ͯͭʹஙߏతʹσʔλΛ෼ੳͰ͖ΔγεςϜ֮ࢹ

• DTN ڀݚ΁ͷԠ༻ʹؔ͢Δڥ௨৴؀ࢠϝοηʔδ௨৴ͷ෼ܕ

ϞόΠϧΞυϗοΫωοτϫʔΫʹ͓͚Δ௨৴ύϥμΠϜͰ͋Δ DTNܕϝοηʔδ௨৴ΛɼόΠΦφϊϚγϯ

ؒͷڠௐಈ࡞ͷͨΊͷ෼ࢠ௨৴ʹԠ༻͢Δٕज़ʹؔ͢ΔڀݚΛਪਐͨ͠ɽಛʹɼ࣮ࡍͷࡉ๔ͷҠಈي੻Λ༻͍ͨ

όΠΦφϊϚγϯؒͷ৘ใ఻ୡੑೳͷσʔλۦಈܕγϛϡϨʔγϣϯʹΑΓɼόΠΦφϊϚγϯͷҠಈύλʔϯ

͕৘ใ఻ୡੑೳʹେ͖͘ӨڹΛ༩͑Δ͜ͱΛࣔͨ͠ɽ

ʲIDS ൫੔උʳجڀݚ

• σʔλϏϦςΟج༺ڀݚ൫ઃඋͷ੔උ

σʔλϏϦςΟϑϩϯςΟΞߏػͷςΫΞϥΠΞϯε౩ 4֊ɾ5֊΁ͷҠసʹ൐͏ج༺ڀݚ൫ઃඋ੔උͱͯ͠ɼ

αʔόࣨΛ੔උ͠ɼ10GΛج൫ͱͨ͠ωοτϫʔΫڥ؀ɼGPGPU౥ࡌαʔόͷ௥Ճ੔උ౳ͷڥ؀ڀݚ੔උʹ

͓͍ͯத৺తͳ໾ׂΛՌͨͨ͠ɽ

• ࣮ূϑΟʔϧυͷ੔උ

2018೥౓ʹ੔උͨ͠๛தάϥ΢ϯυͷө૾γεςϜʢ12୆ͷ 4K PTZωοτϫʔΫΧϝϥɼө૾ه࿥૷ஔ౳ʣ

ʹ͍ͭͯར׆༻Λਪਐ͢ΔͨΊɼར༻ऀʹΑΔΧϝϥɾ࿥ը༧໿΍ө૾؅ཧΛՄೳʹ͢ΔͨΊͷө૾؅ཧγες

ϜͷߏஙΛਪਐͨ͠ɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ਓؒ૯߹σβΠϯ෦໳ʮεϚʔτΩϟϯύε৘ใج൫ͷߏங/Trusted Envelopͷߏஙʯ

• ਓؒ૯߹σβΠϯ෦໳ʮεϚʔτγςΟϓϩδΣΫτʯ
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ʲֶ಺ӡӦʳ

• શࠃμΠόʔγςΟωοτϫʔΫۀࣄʹ͓͚Δݙߩ
େࡕେֶ͕୅දؔػͱͯ͠ਪਐ͍ͯ͠Δจ෦Պֶলฏ੒ 30೥౓Պֶٕज़ਓࡐҭ੒අิॿۀࣄʮμΠόʔγςΟ

μΠόʔγςΟωοτϫʔࠃಈʹ͓͍ͯʮશ׆ʣʣʯͷ܈ʢؔػωοτϫʔΫத֩ࠃΠχγΞςΟϒʢશڥ؀ڀݚ

ΫϓϥοτϑΥʔϜӡӦҕһձʯٴͼʮΞϯέʔτ෼ੳϫʔΩϯάάϧʔϓʯʹࢀՃ͠ɼঁੑऀڀݚΛऔΓ͘ר

͠ݙߩʹμΠόʔγςΟωοτϫʔΫʯͷऔΓ૊ΈࠃΛͭͳ͙ʮશؔػऔΓ૊Ήॾʹ্޲ྗڀݚ੔උ΍ڥ؀ڀݚ

ͨɽಛʹɼશࠃͷେֶɾؔػڀݚΛର৅ͱͨ͠Ξϯέʔτௐࠪͷ࣮ࢪɼٴͼɼશࠃͷऀڀݚΛର৅ͱͨ͠Ξϯ

έʔτௐࠪͷ࣮ࢪʹ͓͍ٕͯज़తͳݙߩΛՌͨ͢ͱͱ΋ʹɼΞϯέʔτௐࠪ݁Ռͷूܭɾ෼ੳʹͨ͠ݙߩɽ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2018-2022೥౓, จ෦Պֶল Society5.0࣮ݱԽڌڀݚ఺ࢧԉۀࣄ, “ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺”,

ʮ࣮ূϑΟʔϧυ੔උϓϩδΣΫτʯϓϩδΣΫτϦʔμʔɼʮ৘ใγεςϜج൫ϓϩδΣΫτʯ෼୲ऀ.

ʲڭҭ׆ಈʳ

• Պֶ޻৘ใࢠ෦ిֶ޻ 2೥࣍഑౰ʮσʔλϕʔεֶ޻ʯʢ12ճʣ

• Պֶ޻৘ใࢠ෦ిֶ޻ 2೥࣍഑౰ʮ৘ใγεςϜωοτϫʔΫٴͼԋशʯʢ3ճʣ

ʲࣾձݙߩʳ

• ೔ຊσʔλϕʔεֶձ ࿦จࢽฤूҕһ

• ৘ใ௨৴ֶձࢠి ιαΠΤςΟࢽฤूҕһձ ࠪಡҕһ

ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] Shinya Ishiyama, Tadashi Nakano, Yutaka Okaie, Takahiro Hara, Kaname Harumoto, “Data-driven Simula-

tion of Epidemic Information Dissemination in Mobile Molecular Communication,” in Proc. of 6th Annual

ACM International Conference on Nanoscale Computing and Communication (NANOCOM 2019), Article

no. 34, Sep. 2019.
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஌ೳ৘ใج൫෦໳ɹ।ڭतɹதౡ ༔ଠ

ʲ݉೚ʳ

• ৘ใՊֶڀݚՊ
• ઌಋతֶߏػڀݚࡍ ฻Β͠ͷۭؒσβΠϯ ICT ΠϊϕʔγϣϯηϯλʔμΠΩϯ৘ใՊֶڀݚϢχοτ

• ઌಋతֶߏػڀݚࡍ ηϯλʔڀݚੜ஌ೳγεςϜڞ

ʲ׆ڀݚಈʳ

• ༺ॲཧͷԠޠݴ৘ใͱࣗવ֮ࢹ

୎ӽڀݚһۀࣄͰ࣮͢ࢪΔڀݚͷओͨΔ՝୊ͱͯ͠ɼ֮ࢹ৘ใͱࣗવޠݴॲཧͷԠ༻Λ͍ͯ͛ܝΔɽ͜ͷͳ͔

Ͱɼ(i)஌ࣝʹ࣭ٙͮ͘جԠ౴γεςϜͷ࣮ݱɼٴͼ (ii)ө૾ཁ໿ͷೋͭͷϓϩδΣΫτΛ࣮ͨ͠ࢪɽ(i) Ͱ͸ɼ

ओʹ֮ࢹʹؔ͢Δ࣭ٙԠ౴ (Visual Question Answering; VQA) ʹ͍ͭͯɼ࣭໰ͱର৅ͱͳΔ֮ࢹ৘ใʹՃ͑

ͯɼ֎෦৘ใΛࢀর͢Δ͜ͱͰ࣭໰ʹճ౴͢ΔγεςϜΛߏங͠ɼਓ޻஌ೳ෼໺ͷτοϓΧϯϑΝϨϯεͷҰͭ

Ͱ͋Δ AAAI 2020ʹͯൃදͨ͠ɽ·ͨɼ(ii)ʹ͍ͭͯɼ͘޿ࡏݱར༻͞Ε͍ͯΔσʔληοτͷ໰୊఺Λࢦఠ

͠ɼ৽ͨͳධՁࢦඪɼٴͼө૾ཁ໿ͷதؒग़ྗͷՄࢹԽʹΑΔੑೳͷධՁΛఏҊͨ͠ɽ͜ͷ݁Ռ͸ɼίϯϐϡʔ

λϏδϣϯʹؔ͢ΔτοϓΧϯϑΝϨϯεͷҰͭͰ͋Δ CVPR 2019ʹͯൃදͨ͠ɽ

• ֶशޮ཰ʹର͢Δڥ؀ཁҼͷӨڹධՁͱ֤छηϯαΛ༻ֶ͍ͨशޮ཰ࢦඪਪఆ

μΠΩϯۀ޻ͱͷڞಉڀݚϓϩδΣΫτͰ͸ɼਓؒՊֶڀݚՊ ͱֶशޮ཰ͷؒͷڥतΛத৺ͱͯ͠ɼ؀ڭݪࣰ

Δ͢ߋऔΓ૊Ήɽຊ೥౓͸ɼ಺༰ΛదԠతʹมʹڀݚΛ໌Β͔ʹ͢ΔͨΊͷ܎ؔ e-learningγεςϜͷߏஙΛ࠷

ऴతͳ໨తͱ͠ɼ͋ΔֶशλεΫʹ͓͍ͯͦͷ੒੷΍ॴཁؒ࣌ͳͲʹֶ͖ͮجशͷޮ཰ੑʹؔ࿈͢ΔྔΛఆٛ͠

ͯɼεΫϦʔϯ্ͷࢹઢͷي੻͔Β͜ΕΛਪఆ͢Δख๏ΛఏҊͨ͠ɽ͜ͷ੒Ռ͸ɼֶशͷ෼ੳʹؔ͢Δࡍࠃձٞ

Ͱ͋Δ LAK 2020ʹͯൃදͨ͠ɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ์ࣹઢը૾ࣗಈ਍அͷڀݚ
• શ૊৫ࡉ๔Πϝʔδϯά/෼ࢠපଶղੳ

• εϚʔτγςΟϓϩδΣΫτ
• ਓ޻஌ೳʹΑΔ෹إͷ༷ࣜղੳͱͦͷܥේʹؔ͢Δڀݚ
• ૉ֩෺ཧ࣮͓ݧΑͼؔ࿈෼໺΁ͷਂ૚ֶशͷద༻
• ଟؒࠃ๏ྩͷൺֱͱ౷ܭ෼ੳͷͨΊͷଟػޠݴց຋༁ϓϩδΣΫτ
• จֶڀݚՊ ౻઒ڭतϓϩδΣΫτ

• AIϗεϐλϧ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2018-2019೥౓, NEDOʮੈ࣍୅ਓ޻஌ೳɾϩϘοτதٕ֩ज़։ൃʯੈ࣍୅ਓ޻஌ೳٕज़ͷ೔ถڞಉڀݚ։ൃɼ“

ύʔιφϧΠϯλ ϥΫγϣϯʹײڞ͚ͨ޲஌ೳٕज़ͷڀݚ։ൃ”ɼ(୅ද)ઙాູ (෼୲)தౡ༔ଠ ଞ

• 2018-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“஌ࣝϕʔεΛ֮ࢹͨ͠༺׆৘ใʹؔ͢Δ࣭ٙԠ౴γεςϜͷ

ɼ(୅ද)தౡ༔ଠ”ݱ࣮ (෼୲) Jin-dong Kim

• 2018-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“म෮ͱ؍ଌͷ༥߹ʹͮ͘جӅফײ࣮ݱͷߴ౓Խ”ɼ(୅ද)Տ

඙ل߹ (෼୲)தౡ༔ଠ ଞ
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• 2018-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Aɼ“3ݩ࣍σʔλʹͮ͘جਓ޻஌ೳʹΑΔ෹إͷ༷ࣜڀݚ”ɼ(୅

ද)౻Ԭয় (෼୲)தౡ༔ଠ ଞ

• 2019-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼ“॥ݕث؀਍ʹ͓͚Δ؟ఈࡉಈ຺ߗԽॴࣗݟಈ൑ఆγεςϜ։

ൃͱ༧ଌೳධՁ”ɼ(୅ද)઒࡚ྑ (෼୲)தౡ༔ଠ ଞ

ʲڭҭ׆ಈʳ

• ത࢜લظ՝ఔֶੜࢦಋ (৘ใՊֶڀݚՊ 1໊)

• തظޙ࢜՝ఔֶੜࢦಋ (৘ใՊֶڀݚՊ 1໊)

ʲࣾձݙߩʳ ֤छࠪಡ:

• IEEE Transactions on Visualization and Computer Graphics 1݅

• IEEE Transactions on Circuits and Systems for Video Technology 4݅

• IEEE Transactions on Multimedia 1݅

• IEEE Conference on Computer Vision and Pattern Recognition 5݅

• AAAI Conference on Artificial Intelligence 5݅

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Tsukasa Kimura, Noriko Takemura, Yuta Nakashima, Hirokazu Kobori, Hajime Nagahara, Masayuki Numao,

Kazumitsu Shinohara, “Warmer environments increase implicit mental workload even if learning efficiency is

enhanced,” Frontiers in Psychology, Apr. 2020. https://doi.org/10.3389/fpsyg.2020.00568

[2] Yuta Nakashima, Takaaki Yasui, Leon Nguyen, Noboru Babaguchi, “Speech-driven face reenactment for a

video sequence,” ITE Trans. Media Technology and Applications, vol. 8, no. 1, Jan. 2020. https://doi.

org/10.3169/mta.8.60

[3] Noa Garcia, Benjamin Renoust, Yuta Nakashima, “ContextNet: Representation and exploration for painting

classification and retrieval in context,” International Journal on Multimedia Information Retrieval, Dec. 2019.

https://doi.org/10.1007/s13735-019-00189-4

ֶձൃද

[1] Liangzhi Li, Manisha Verma, Yuta Nakashima, Hajime Nagahara, Ryo Kawasaki, “IterNet: Retinal image

segmentation utilizing structural redundancy in vessel networks,” Proc. IEEE Winter Conference on Appli-

cations of Computer Vision, Mar. 2020.

[2] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima, Haruo Takemura, “BERT represen-

tations for video question answering,” Proc. IEEE Winter Conference on Applications of Computer Vision,

Mar. 2020.

[3] Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima, “KnowIT VQA: Answering knowledge-based ques-

tions about videos,” Proc. AAAI Conf. Articifial Intelligence, Feb. 2020.

[4] Kazuki Ashihara, Chenhui Chu, Benjamin Renoust, Noriko Okubo, Noriko Takemura, Yuta Nakashima, and

Hajime Nagahara, “Legal information as a complex network: Improving topic modeling through homophily,”

Proc. Complex Networks, pp. 28-39, 2019.
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[5] Akihiko Sayo, Hayato Onizuka, Diego Thomas, Yuta Nakashima, Hiroshi Kawasaki, Katsushi Ikeuchi, “Hu-

man shape reconstruction with loose clothes from partially observed data by pose specific deformation”,

Proc. Pacific-Rim Symposium on Image and Video Technology, 14 pages, Nov. 2019.

[6] Mayu Otani, Chenhui Chu, Yuta Nakashima, “Adaptive gating mechanism for identifying visually grounded

paraphrases,” Proc. MDALP (at ICCV 2019), 2 pages, Oct. 2019.

[7] Benjamin Renoust, Matheus Oliveira Franca, Jacob Chan, Van Le, Ayaka Uesaka, Yuta Nakashima, Hajime

Nagahara, Jueren Wang, Yutaka Fujioka, “BUDA.ART: A multimodal content-based analysis and retrieval

system for Buddha statues,” Proc. ACM Multimedia, 3 pages, Oct. 2019 (demo).

[8] Yuta Nakashima, “Using external knowledge in the deep learning framework,” Physics Seminar, KEK,

Oct. 2019.

[9] Manisha Verma, Hirokazu Kobori, Yuta Nakashima, Noriko Takemura, and Hajime Nagahara, “Facial expres-

sion recognition with skip-connection to leverage low-level features,” Proc. IEEE Int. Conf. Image Processing,

pp. 51-55, Sep. 2019.

[10] ໦ଜ࢘, ෢ଜࢠل, தౡ༔ଠ, খງ׮࿨, ௕ݪҰ, পඌਖ਼ߦ, ,Ұޫݪࣰ “ֶशޮ཰্͕ͯ͠޲΋೤ڥ؀͸જࡏతਫ਼ਆෛ

ՙΛ૿େͤ͞Δ,” ೔ຊ৺ཧֶձୈ 83ճେձ, Sep. 2019.

[11] ໦ଜ࢘, ෢ଜࢠل, தౡ༔ଠ, খງ׮࿨, ௕ݪҰ, পඌਖ਼ߦ, ,Ұޫݪࣰ “Թ೤ڥ؀ɾֶशޮ཰ɾਫ਼ਆෛՙͷؔ܎,”

ώϡʔϚϯΠϯλϑΣʔεγϯϙδ΢Ϝ 2019, 4D1-5, pp. 432-439, Sep. 2019.

[12] খྛ ྑี, தౡ ༔ଠ, അ৔ޱ ొ, “GANΛ༻͍ͨإͷ RGBը૾ͱԞߦը૾ͷಉ࣌ੜ੒,” FIT Sep. 2019.

[13] Noa Garcia, Chenhui Chu, Mayu Otani, and Yuta Nakashima, “Video meets knowledge in visual question

answering,” MIRU 2019, Aug. 2019.

[14] Benjamin Renoust, Matheus Oliveira Franca, Jacob Chan, Van Le, Ayaka Uesaka, Yuta Nakashima, Ha-

jime Nagahara, Jueren Wang, and Yutaka Fujioka, “Buddha statues archive retrieval system,” MIRU 2019,

Aug. 2019.

[15] Mayu Otani, Kazuhiro Ota, Yuta Nakashima, Esa Rahtu, Janne Heikkila, and Yoshitaka Ushiku, ”Collecting

relation-aware video captions,” MIRU 2019, Aug. 2019.

[16] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima, and Haruo Takemura, “Video question

answering with BERT,” MIRU 2019, Aug. 2019.

[17] ᣩ୩ ༐ଠ, େ୩·Ώ, Chenhui Chu, தౡ ༔ଠ, ஛ଜ ,༤࣏ “ίϝσΟυϥϚʹ͓͚Δࣈນͱද৘Λ༻͍ͨস͍༧

ଌ,” 2019೥౓ ਓ޻஌ೳֶձશࠃେձ, Jul. 2019.

[18] தౡ ༔ଠ, “AI/ػցֶश/ਂ૚ֶशೖ໳,” ୈ 16ճ೔ຊՃ଎ֶثձ೥ձ ٕज़ݚमձ, Jul. 2019.

[19] Noa Garcia, Benjamin Renoust, and Yuta Nakashima, “Context-aware embeddings for automatic art analy-

sis,” Proc. Int. Conf. Multimedia Retrieval (ICMR), 9 pages, Jun. 2019.

[20] Mayu Otani, Yuta Nakashima, Esa Rahtu, and Janne Heikkilä, “Rethinking the evaluation of video sum-

maries,” Proc. Computer Vision and Pattern Recognition (CVPR), pp. 7596-7604, Jun. 2019.

[21] Noa Garcia, Benjamin Renoust, and Yuta Nakashima, “Understanding art through multi-modal retrieval in

paintings,” Language and Vision Workshop at CVPR 2019, 4 pages, Jun. 2019 .

ͦͷଞ

[1] Akihiko Sayo, Hayato Onizuka, Diego Thomas, Yuta Nakashima, Hiroshi Kawasaki, and Katsushi Ikeuchi,

Best Paper Award, “Human shape reconstruction with loose clothes from partially observed data by pose

specific deformation”, 2019.
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஌ೳ৘ใج൫෦໳ɹ।ڭत ෢ଜ ࢠل

ʲ݉೚ʳ

• ॴڀݚՊֶۀ࢈
• ৘ใՊֶڀݚՊ
• ઌಋతֶߏػڀݚࡍ iCHilD μΠΩϯ৘ใՊֶڀݚϢχοτ

• ઌಋతֶߏػڀݚࡍ ηϯλʔڀݚੜ஌ೳγεςϜڞ

ʲ׆ڀݚಈʳ

• ूத౓ɾཧղ౓ʹޮ͍ͨͮج཰త e-Learning

e-learningͰ͸ɼֶश಺༰ʹ͍͍͚ͭͯͳ͍ɼٯʹ಺༰͕؆୯͗ͯ͢ୀ۶Ͱ͋Δ౳ͷཧ༝Ͱɼܧଓֶͯ͠श͕ߦ

ΘΕͳ͍έʔε͕ଟ͘ଘ͢ࡏΔɽͦ͜Ͱɼݸʑͷूத౓΍ཧղ౓౳ʹԠͯ͡ɼύʔιφϥΠζ͞Εֶͨशίϯς

ϯπΛఏ͢ڙΔ͜ͱͰɼޮՌతͳ e-learningγεςϜͷߏஙΛ໨͢ࢦɽຊ೥౓͸શֶ 1ճੜͷतۀʹ͓͍ͯɼ֤

ճ໿ 50໊ʢܭ 5ճʣͷඃऀݧʹର͠ɼe-Learningதͷද৘ɼࢹઢɼ࠲ѹɼ৺ഥɼֶशϩάͷσʔλΛऩू͠ɼ

͞ΒʹεϥΠυ͝ͱʹɼཧղ౓ɼ֮੧౓ɼϞνϕʔγϣϯʢࣗݾධՁʣͷϥϕϧΛ෇༩ͨ͠ɽऩूͨ͠σʔλΛ

༻͍ͯɼࢹௌߦಈͷఆੑత෼ੳɼࢹઢσʔλͱ಺෦ঢ়ଶͷ૬ؔ෼ੳɼද৘ɾ࠲ѹɾ৺ഥσʔλʹ֮ͮ͘ج੧౓ਪ

ఆ౳Λͨͬߦɽ

• ෆਵҙίϛϡχέʔγϣϯཧղʹΑΔڠௐֶशੑ׆Խࢧԉ

ͷ೺ѲɾධՁ͕༰қͰ͸ͳ͍ɽͦگௐֶश͸ਓͱਓͱͷίϛϡχέʔγϣϯΛ௨ֶͨ͡शͰ͋ΔͨΊɼֶशঢ়ڠ

͜Ͱɼڠௐֶश࣌ͷֶशऀͷߦಈΛηϯγϯά͠ɼηϯα৘ใ͔ΒֶशऀͷෆਵҙίϛϡχέʔγϣϯΛཧղ͢

Δ͜ͱʹΑΓɼڠௐֶशͷੑ׆ԽࢧԉΛ໨͢ࢦɽຊ೥౓͸ֶ޻෦͓Αͼཧֶ෦ 1 ճੜͷυΠπޠͷतۀʹ͓͍

ͯɼ6άϧʔϓʢ1άϧʔϓ 3-4໊ʣʹ͍ͭͯɼڠௐֶशதͷҰਓশࢹ఺ө૾ɼࡾਓশࢹ఺ө૾ɼࢹઢɼԻ੠ͷ

σʔλΛऩूͨ͠ɽ͞Βʹɼतۀ֎Ͱ΋ΧϧςοτΧʔυΛ༻͍ͨετʔϦฒ΂ସ͑λεΫʢӳޠɼυΠπޠʣ

ʹ͍ͭͯɼಉ༷ͷσʔλΛऩूͨ͠ɽऩूͨ͠σʔλΛ༻͍ͯɼݸʑͷֶੜͷߦಈύλʔϯͷ૊߹ͤͱڭһʹΑ

ΔάϧʔϓֶशͷධՁͱͷؒͷ૬ؔؔ܎Λ෼ੳͨ͠ɽ

• ෳ਺Χϝϥؒʹ͓͚Δਓ෺ಉఆ

ਓͱਓͱͷίϛϡχέʔγϣϯΛཧղ͢Δ্Ͱɼਓ͕ԿΛ͍ͯݟΔ͔ɼ୭ʹ࿩ֻ͚͍ͯ͠Δ͔ɼͱ͍ͬͨίϛϡ

χέʔγϣϯͷର৅Λ஌Δ͜ͱ͕ॏཁͱͳΔɽͦ͜ͰɼຊڀݚͰ͸ɼҰਓশࢹ఺ө૾಺ʹө͍ͬͯΔਓʢ෺ʣͱ

ઢ৘ใ͓ΑͼԻ੠৘ใͱ૊Έ߹ΘͤΔ͜ͱͰɼࢹΛࣝผ͠ɼ܎఺ө૾಺ʹө͍ͬͯΔਓʢ෺ʣͷରԠؔࢹਓশࡾ

ίϛϡχέʔγϣϯͷର৅Λਪఆ͢Δ͜ͱΛ໨͢ࢦɽຊ೥౓͸ɼਂ૚ֶशϞσϧΛ༻͍ͯɼ·֤ͣΧϝϥө૾ʹ

ରͯ͠ɼਓ෺ͷಛ௃ྔʹ͍ͯͮجτϥοΩϯάΛ͍ߦʢϩʔΧϧ IDΛ෇༩ʣɼͦͷޙɼෳ਺ΧϝϥؒͰͷਓ෺ಛ

௃ྔΛൺֱ͢Δ͜ͱͰɼҟͳΔΧϝϥؒͰͷਓ෺ಉఆΛͨͬߦʢάϩʔόϧ IDΛ෇༩ʣɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ૉ֩෺ཧ࣮͓ݧΑͼؔ࿈෼໺΁ͷਂ૚ֶशͷద༻
• ֶशޮ཰ʹର͢Δڥ؀ཁҼͷӨڹධՁͱ֤छηϯαΛ༻ֶ͍ͨशޮ཰ࢦඪਪఆʢμΠΩϯۀ޻ʣ
• ະདྷͷֶࢧߍԉϓϩδΣΫτ (iLDi)

• ൫ϓϩδΣΫτʢiLDiʣجಈηϯγϯάߦ

• εϚʔτγςΟϓϩδΣΫτ
• ӡಈױ࣬ثʹର͢Δਓ޻஌ೳΛ༻͍ͨาߦ෼ੳ
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• ΦʔετϥϦΞʹ͓͚ΔύϒϦοΫɾϛʔςΟϯά৽ฉࣄهͷࣗવޠݴॲཧղੳʹΑΔੈ࿦ܗ੒աఔڀݚͷߴ
౓Խ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2017-2021೥౓ɼ୎ӽڀݚһۀࣄɼ“ೳಈతηϯγϯάʹͮ͘جώτͷ಺෦ঢ়ଶਪఆ”ɼʢ୅දʣ෢ଜࢠل

• 2019೥౓ɼμΠΩϯࣜגۀ޻ձࣾɹڞಉڀݚɼ“ֶशޮ཰ʹର͢Δڥ؀ཁҼͷӨڹධՁͱ֤छηϯαΛ༻ֶ͍ͨ

शޮ཰ࢦඪਪఆ”ɼʢ୅දʣࣰݪҰޫɼʢ෼୲ʣপඌਖ਼ߦɼ௕ݪҰɼதౡ༔ଠɼ෢ଜࢠل

• 2019-2020೥౓ɼAMED ҟ෼໺༥߹ڀݚܕγʔζɼ“ਂ૚ֶशϞσϧΛ༻͍ͨาػߦೳ਍அͱ࣬ݕױग़πʔϧͷ

։ൃ”ɼʢ୅දʣ෢ଜࢠلɼʢ෼୲ʣ৿ޱ༔ɼ௕ݪҰ

• 2019-2020೥౓ɼ෋࢜௨ڀݚॴɹڞಉڀݚɼ“ߦಈ࣋ଓੑΛ্ͤ͞޲ΔదԠతͳΠϯλϥΫγϣϯͷڀݚ”ɼʢ୅

දʣ෢ଜࢠل

• 2019-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ௅ઓతڀݚʢ๖ժʣɼ“ϚϯΨֶࡐڭशաఔͷੜମ৘ใղੳʹݸͮ͘جผదԠ

ɼʢ෼୲ʣؒԼҎେɼOrlosky߳ࠫࢻங”ɼʢ୅දʣനҪߏशγεςϜͷֶܕ Jasonɼ௕୍׮೭ɼ෢ଜࢠلɼ্ాਅ

༝ඒ

ʲڭҭ׆ಈʳ

• Պֶ޻৘ใࢠ෦ిֶ޻ 3೥࣍ʮιϑτ΢ΣΞٴֶ޻ͼԋशʯ

• Պֶ޻৘ใࢠ෦ిֶ޻ 3೥࣍ʮ৘ใࣾձͱྙֶ޻ཧʯ

ʲࣾձݙߩʳ

• ୈ 22ճ ը૾ͷೝࣝɾཧղγϯϙδ΢ϜʢMIRU2019ʣɼ࣮ߦҕһձɼ෭૊৫ҕһ௕

• μΠόʔγςΟݱ࣮ڥ؀ڀݚΠχγΞςΟϒʢશࠃωοτϫʔΫத֩ؔػʣ

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ
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Is Enhanced”, Frontiers in Psychology Environmental Psychology, 2020
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஌ೳ৘ใج൫෦໳ɹಛ೚।ڭतʢৗۈʣɹ৽Ԭ ඙޺

ʲ݉೚ʳ

• ৘ใՊֶڀݚՊ
• φϊαΠΤϯεσβΠϯڭҭڀݚηϯλʔ

ʲ׆ڀݚಈʳ

• ෦ڳ (ഏ؞)CT ը૾σʔλͷػցֶशʹΑΔը૾਍அͷߴ౓Խ

෦ڳ CTը૾σʔλ͔Βɼਓ޻஌ೳΛ༻͍ͯੜ͢ݕΔ͜ͱͳ͘පཧ਍அ݁ՌΛ༧ଌ͢ΔڀݚͰ͋Δɽ

• ज़தਝ଎਍அΛ໨ࢵਂͨ͠ࢦ֎ઢݦඍڸͱਓ޻஌ೳපཧ਍அٕज़։ൃ

ඇછ৭Ͱੜମ૊৫Λ࡯؍Ͱ͖Δਂࢵ֎ઢྭىͷݦඍڸ։ൃΛ͍ߦɼಘΒΕͨը૾Λਓ޻஌ೳͰ਍அ͢Δ͜ͱͰज़

தਝ଎਍அͷ࣮ݱΛ໨ڀݚ͢ࢦɽ

• ೉ੑ࣏৺ے঱࣬ױಛҟత iPS ๔Λ༻͍ͨूֶత૑ༀࡉ εΫϦʔχϯάγεςϜͷ։ൃͱ࣮ફ

ഓཆ iPSࡉ๔͔ΒಘΒΕΔݦඍڸը૾΍ϥϚϯεϖΫτϧͳͲͷ৘ใΛऔಘ͠ɼਓ޻஌ೳΛ༻͍ͯࡉ๔ͷঢ়ଶ΍

ༀࡎԠ౴Λղੳ͢Δڀݚɽ

• বஅ૚Πϝʔδϯάͷׯޫ AI ղੳʹੑٸͮ͘ج৺ൃ࠹ߎے঱༧ଌ๏ͷ։ൃ

৺ଁ݂؅ͷޫׯবஅ૚૾Λਓ޻஌ೳΛ༻͍ͯղੳ͠ɼ݂؅ͷঢ়ଶ΍ऀױͷ༧ޙΛ༧ଌ͢Δڀݚɽ

• ϋΠύʔεϖΫτϧඇઢܗϥϚϯࢄཚΠϝʔδϯάʹΑΔਓ޻஌ೳපཧ਍அ

ඇઢܕϥϚϯݱ৅ͷҰछͰ͋Δ CARSΛԠ༻ͨ͠ CARS಺ڸࢹʹΑΓແછ৭Ͱੜମ૊৫ͷը૾Λऔಘ͠ɼਓ޻

஌ೳΛ༻͍ͯը૾औಘͷߴ଎Խɼපཧ਍அΛڀݚ͏ߦɽ

• ୈ 2 ۙ੺֎૭ྖҬΛ༻͍ͨੜମਂ෦ 1 ༺ੜҩྍ΁ͷԠ࠶๔Πϝʔδϯάٕज़ͷ։ൃͱࡉ

೾௕ 900 ʙ 1600 nmͷୈ 2ۙ੺֎૭ྖҬͱݺ͹ΕΔੜମʹରͯ͠ಁաੑͷྑ͍ޫΛ༻͍ͯݦඍڸΛߏங͠ɼੜ

ମਂ෦ʹҠ২ͨ͠ࡉ๔Λߴਫ਼ࡉʹΠϝʔδϯά͢Δٕज़Λཱ֬͢ΔͨΊͷڀݚɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ෦ڳ (ഏ؞)CTը૾σʔλͷػցֶशʹΑΔը૾਍அͷߴ౓Խ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2019-2020 ೥౓, ެӹஂࡒ๏ਓ த୩ҩܭ޻ଌٕज़ৼஂࡒڵ ։ൃڀݚॿ੒ɼ “To be announced”ɼ(୅ද) ৽Ԭ

඙޺

• 2019-2021೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚ (๖ժ)ɼ“ୈ 3ੜମ૭ͷޫͰ༠͢ىΔඇઢޮֶޫܗՌΛ༻͍ͨਂ

෦ۭؒߴ෼ղೳޫԻڹΠϝʔδϯά”ɼ(୅ද)ࢁத ਅਔ

• 2019-2021೥౓, ߏػ։ൃڀݚ։ൃ๏ਓ೔ຊҩྍڀݚཱࠃ (AMED) ॥ױ࣬ث؀ɾ౶೘ප౳ੜ׆श׳පର࣮ࡦ༻

Խۀࣄڀݚɼ“ޫׯবஅ૚Πϝʔδϯάͷ AIղੳʹੑٸͮ͘ج৺ൃ࠹ߎے঱༧ଌ๏ͷ։ൃ”ɼ(୅ද)্ଜ ࿠࢙

• 2018-2020೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼ“ഏ؞ͷ૊৫਍அ͓Αͼѱੑ౓༧ଌͷҝͷਓ޻஌ೳʢਂ૚ֶशʣ

γεςϜͷཱ֬”ɼ(୅ද)ྊ઒ խ߂

• 2018-2020೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼ“ϥϚϯεϖΫτϧมԽͷਂ૚ֶशʹΑΔࡉ๔ͷྗֶԠ౴ղੳ

ख๏ͷ։ൃ”ɼ(୅ද)҆ᅳ ྑฏ

• 2017-2021೥౓, ߏػ։ൃڀݚ։ൃ๏ਓ೔ຊҩྍڀݚཱࠃ (AMED) ఺ωοτϫʔΫϓϩάϥϜڌݱੜҩྍ࣮࠶

ʢ࣬ױಛҟత iPSࡉ๔ͷར׆༻ଅਐɾ೉පڀݚՃ଎ϓϩάϥϜʣɼ“೉ੑ࣏৺ے঱࣬ױಛҟత iPSࡉ๔Λ༻͍ͨू

ֶత૑ༀ εΫϦʔχϯάγεςϜͷ։ൃͱ࣮ફ”ɼ(୅ද)ٶ઒ ൟ
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• 2017-2019೥౓, ૯຿ল ʮIoT/BD/AI৘ใ௨৴ϓϥοτϑΥʔϜʯࣾձ࣮૷ਪਐۀࣄɼ“ֵ৽తԕִ؅ཧܕ৺

ଁϦϋϏϦςʔγϣϯγεςϜͷ։ൃ”ɼ(୅ද)୩ޱ ୡయ

• 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“NIR-IIޫܬΠϝʔδϯάʹΑΔҠ২ࡉװ๔ͷԌ঱૊৫ɾଁث

΁ͷੜணߏػͷղ໌”ɼ(୅ද)౬઒ ത

• 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“ϋΠύʔεϖΫτϧඇઢܗϥϚϯࢄཚΠϝʔδϯάʹΑΔਓ

ຊڮ஌ೳපཧ਍அ”ɼ(୅ද)޻ क

• 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ एखڀݚ Aɼ“ୈ 2ۙ੺֎૭ྖҬΛ༻͍ͨੜମਂ෦ ๔Πϝʔδϯάٕज़ࡉ1

ͷ։ൃͱ࠶ੜҩྍ΁ͷԠ༻”ɼ(୅ද)৽Ԭ ඙޺

ʲڭҭ׆ಈʳ

• େࡕେֶҩֶ෦ڞಉݚʮثػ෼ੳηϛφʔʯ
೔࣌ɿฏ੒ 31೥ 4݄ 16೔ 15:00 - 15:50

ର৅ɿҩֶڀݚՊम࢜աఔ 1೥ੜ͔Βത࢜՝ఔ 4೥ੜ

λΠτϧɿσΟʔϓϥʔχϯάʹΑΔҩྍը૾ղੳ

• εʔύʔαΠΤϯεϋΠεΫʔϧͷੜెΛର৅ͱ࣮ͨ͠श
೔࣌ɿྩ࿨ 1೥ 7݄ 23೔ 13:00-15:00

ର৅ɿ3໊, ෢ݿ઒ঁࢠେֶෟଐߴ౳ֶߍ)

λΠτϧɿʮը૾Λॲཧ͢ΔϓϩάϥϜΛͯͬ࡞ΈΔʯ

৔ॴɿେࡕେֶਧాΩϟϯύεɼڞֶ࢈૑ C౩ 3F

಺༰ɿਂ૚ֶशͷૅجʹ͍ͭͯϋϯζΦϯࣜܗͰֶͿ

• ࣮σʔλͰֶͿਓ޻஌ೳ࠲ߨ (NEDOಛผ࠲ߨ)ʹͯσΟʔϓϥʔχϯά࣮शͷ 9ίϚΛ୲౰

೔࣌ɿྩ࿨ 1೥ 7݄ 30೔ 18:00 - 19:30ɼ8݄ 6, 20, 27, 29೔ 18:00 - 21:00

ର৅ɿࣾձਓ͓ΑͼେֶӃੜ

৔ॴɿେࡕେֶਧాΩϟϯύεɼ৘ใڀݚՊ A110

• Ұൠࣾஂ๏ਓσʔλϏϦςΟίϯιʔγΞϜʹͯʮ࣮ફਂ૚ֶशʯͷٛߨ 10ίϚΛ୲౰

೔࣌ɿྩ࿨ 1೥ 11݄ 9೔ 10:30 - 12:00, 12:50 - 14:20ɼ 11݄ 23, 30೔ 10:30 - 12:00, 12:50-17:40

ର৅ɿࣾձਓ

৔ॴɿάϥϯϑϩϯτେࡕ๺ؗ 9F, VisLab Osaka

• ࣮σʔλͰֶͿਓ޻஌ೳ࠲ߨ (NEDOಛผ࠲ߨ)ʹͯσΟʔϓϥʔχϯά࣮शͷ 9ίϚΛ୲౰

೔࣌ɿྩ࿨ 2೥ 2݄ 13೔ 18:00 - 19:30ɼ2݄ 18, 28೔ 18:00 - 21:00ɼ3݄ 5, 10೔ 18:00 - 21:00

ର৅ɿࣾձਓ͓ΑͼେֶӃੜ

৔ॴɿେࡕେֶਧాΩϟϯύεɼ৘ใڀݚՊ A110

ʲࣾձݙߩʳ

• AIϝσΟΧϧՆͷֶߍ

೔࣌ɿྩ࿨ 1೥ 8݄ 25೔

ର৅ɿߍߴੜɼࢀՃऀ 21໊

಺༰ɿਐֶक़ͷݚ৳ؗͱߍߴʹڞੜΛର৅ͱͨ͠ Pythonϓϩάϥϛϯά΍ AIͷૅجʹؔ͢ΔٛߨΛ࣮ࢪ
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• શࠃҩྍ AIίϯςετ

೔࣌ɿྩ࿨ 1೥ 9݄ 28, 29೔

ର৅ɿҰൠٴͼେֶੜɼߨԋձࢀՃऀ 90໊ɼίϯςετࢀՃऀ 36໊

৔ॴɿάϥϯϑϩϯτେࡕ๺ؗ 7F, φϨοδαϩϯ

URLɿhttps://www.2019.contest.ai-medical.org

• ೔ຊݦඍֶڸձɹݦඍܭڸଌΠϯϑΥϚςΟΫεڀݚձ ࣄװ

• Ұൠࣾஂ๏ਓྟচҩ޻৘ใֶίϯιʔγΞϜؔ੢ һڀݚ

• NVIDIA DLI (Deep Learning Institute) Certified Instructor

• AIϝσΟΧϧڀݚձ (େֶ಺αʔΫϧ) ໰ސ

URLɿhttps://twitter.com/ou aims

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Tatsuya Matsumoto, Hirohiko Niioka (equally contributed), Yasuaki Kumamoto, Junya Sato, Osamu Inamori,

Ryuta Nakao, Yoshinori Harada, Eiichi Konishi, Eigo Otsuji, Hideo Tanaka, Jun Miyake, Tetsuro Takamatsu,

ʠFluorescence microscopy with deep neural network analysis for detection of lymph node metastasisʡ, Scientific

Reports, 9, 16912, 12 pages (2019)

[2] Masahiro Yamanaka*, Hirohiko Niioka*, Taichi Furukawa, Norio Nishizawa, (* corresponding author) ʠEx-

citation of Erbium-doped nanoparticles in 1550 nm wavelength region for deep tissue imaging with reduced

degradation of spatial resolutionʡJournal of biomedical optics, 24(7), 070501-1-070501-4 (2019)

[3] Masahiro Yanagawa, Hirohiko Niioka, Akinori Hata, Noriko Kikuchi, Osamu Honda, Hiroyuki Kurakami,

Eiichi Morii, Masayuki Noguchi, Yoshiyuki Watanabe, Jun Miyake, Noriyuki Tomiyama, ʠApplication of

deep learning (three-dimensional convolutional neural network) for the prediction of pathological invasiveness

in lung adenocarcinomaʡ, Medicine, Volume 98, Issue 25, e16119 (2019)

ֶձൃද

[1] ৽Ԭ޺඙ɼʠਓ޻஌ೳͱόΠΦϝσΟΧϧΠϝʔδϯάثػ։ൃʡɼAIɼμΠόγςΟ�ɼͦ ͯ͠ҩༀɼ2020 [Invited]

[2] Tatsuya Matsumoto, Yasuaki Kumamoto, Hirohiko Niioka, Hideo Tanaka, Jun Miyake, Tetsuro Takamatsuɼ

ʠFluoresceene microscopy with deep neural network analysis for detection of lymph node metastasisʡɼSPIE

Photonics WEST BiOS2020ɼ2020

[3] ৽Ԭ ग़ʡɼୈೋճϝσΟΧϧݕϦϯύઅసҠ؞஌ೳʹΑΔ޻ը૾ͱਓڸඍݦޫܬىྭ֎ࢵ඙ɼʠਂ޺ AIֶձɼ2020

[4] ৽Ԭ޺඙ɼʠਂ૚ֶशͷૅجͱόΠΦɾϝσΟΧϧը૾σʔλ΁ͷԠ༻ʡɼϙετ LEDϑΥτχΫεߨԋձɼ2020

[Invited]

[5] େ࿨ ঘهɼ৽Ԭ ୐ࡾ඙ɼ޺ ३ɼڮຊ कɼʠෳ਺ͷਂ૚ֶशϞσϧʹΑΔඇઢܗϥϚϯࢄཚੑߗ಺ڸࢹͷΠϝʔδ

ϯάߴ଎Խʡɼୈ̑̑ճԠ༻෺ཧֶձ๺ւಓࢧ෦/ୈ̍̒ճ೔ຊޫֶձ๺ւಓࢧ෦߹ಉֶज़ߨԋձɼ2020

[6] ৽Ԭ޺඙ɼʠਓ޻஌ೳΛ౥ޫͨ͠ࡌΠϝʔδϯάثػͷ։ൃʡɼMDFʢੈ࣍୅ҩྍγεςϜۀ࢈ԽϑΥʔϥϜʣୈ 6

ճҩ޻࿈ܞϚονϯάྫձɼ2019 [Invited]

[7] େ࿨ঘهɼদ୩ਅಸɼ޻౻৴थɼ৽Ԭ޺඙ɼࡾ୐३ɼڮຊकɼʠඇઢܗϥϚϯࢄཚੑߗ಺ڸࢹͱਂ૚ֶशʹΑΔਆܦ

Πϝʔδϯάʡɼୈ 32ճ೔ຊ಺ڸࢹ֎Պֶձ૯ձɼ2019 [Invited]
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[8] ळ໺ ળلɼࢁத ਅਔɼ৽Ԭ ઒ݹ඙ɼ޺ ଠҰɼ੢ᖒ య඙ɼʠ Yb3+ ͱ Nd3+ ͷୈ 2ੜମ૭ൃޫΛ༻͍ͨσϡΞϧΧ

ϥʔΠϝʔδϯάʡɼ೔ຊޫֶձ೥ֶ࣍ज़ߨԋձ Optics & Photonics Japan 2019ɼ2019

[9] ৽Ԭ ։ൃʡɼྩ࿨ثػ඙ɼʠਂ૚ֶशͱҩྍ༻ޫΠϝʔδϯά޺ 1೥౓౷ܭ਺ཧڀݚॴڞಉूڀݚձɹੜମ৴߸ɾΠ

ϝʔδϯάσʔλղੳʹͮ͘جҩྍɾ݈߁σʔλՊֶͷల։̎ɼ2019

[10] M. HashimotoɼN. YamatoɼM. MatsuyaɼH. Niioka and J. MiyakeɼʠNerve imaging and segmentation used

by coherent Raman endoscopy and deep learningʡɼBiomedical Raman Imaging 2019ɼ2019

[11] ৽Ԭ޺඙ɼʠਂ૚ֶशͱҩྍԠ༻Λ໨ޫͨ͠ࢦΠϝʔδϯάثػ։ൃʡɼୈ 94ճݚ࢈ςΫϊαϩϯɼ2019 [Invited]

[12] େ࿨ ঘهɼ৽Ԭ ຊڮ඙ɼ޺ कɼʠඇઢܗϥϚϯࢄཚੑߗ಺ڸࢹͱਂ૚ֶशʹΑΔ຤ধਆܦΠϝʔδϯάʡɼୈ 5ճ

๺ւಓେֶ෦ہԣஅγϯϙδ΢Ϝɼ2019

[13] দ୩ ਅಸɼେ࿨ ঘهɼ৽Ԭ ౻޻඙ɼ޺ ৴थɼࡾ୐ ३ɼڮຊ कɼʠ̎ஈ֊సҠֶशΛ༻͍ͨਂ૚ֶशʹΑΔඇઢܗ

ϥϚϯ૾͔ΒͷਆྖܦҬநग़ʡɼ೔ຊੜମҩֶ޻ձୈ 58ճ๺ւಓࢧ෦େձɼ2019

[14] ৽Ԭ޺඙ɼʠਓ޻஌ೳ ʷ ҩྍը૾ ʷ ޫΠϝʔδϯάثػ։ൃ ʡɼMMDSެ։࠲ߨ ҩྍʷ AIɼ2019 [Invited]

[15] ৽Ԭ޺඙ɼʠਓ޻஌ೳͱόΠΦϝσΟΧϧΠϝʔδϯάثػ։ൃʡɼόΠΦάϦουڀݚձ 2019ʮIoT࣌୅ͷσδλ

ϧϝσΟεϯʯɼ2019 [Invited]

[16] େ࿨ ঘهɼ৽Ԭ ୐ࡾ඙ɼ޺ ३ɼڮຊ कɼʠਂ૚ֶशʹΑΔ CARS ଎ԽͷධՁߴΠϝʔδϯάڸੑߗ ʔ࣮ؒ࣌ज़த

ਆܦΠϝʔδϯάΛ໨ͯ͠ࢦʔ (Imaging speed estimation of CARS endoscopy by noise reduction using deep

learning for intraoperative real-time nerve imaging)ʡɼୈ 80ճ Ԡ༻෺ཧֶձळֶقज़ߨԋձɼ2019

[17] দ୩ ਅಸɼେ࿨ ঘهɼ৽Ԭ ୐ࡾ඙ɼ޺ ३ɼڮຊ कɼʠసҠֶशΛ༻͍ͨਂ૚ֶशʹΑΔ ඇઢܗϥϚϯ૾͔Β

ͷਆܦηάϝϯςʔγϣϯ (Nerve segmentation from coherent anti-Stokes Raman scattering images by using

transferred deep learning)ʡɼୈ 80ճ Ԡ༻෺ཧֶձळֶقज़ߨԋձɼ2019

[18] ळ໺ ળلɼࢁத ਅਔɼ৽Ԭ ઒ݹ඙ɼ޺ ଠҰɼ੢ᖒ య඙ɼʠ Yb3+ ͱ Nd3+ ͷۙ੺֎ྭىΛ༻͍ͨୈ̎ͷੜମ૭

σϡΞϧΧϥʔΠϝʔδϯάʡɼୈ 80ճ Ԡ༻෺ཧֶձळֶقज़ߨԋձɼ2019

[19] ৽Ԭ޺඙ɼʠσΟʔϓϥʔχϯάͱόΠΦϝσΟΧϧΠϝʔδϯάٕज़ (Deep learning and biological imaging

technology)ʡɼୈ 71ճ೔ຊੜ෺ֶ޻ձେձɼ2019 [Invited]

[20] ҆ᅳ ྑฏɼҪग़ ాࢁ༎ɼܟ ૖ฏɼ৽Ԭ ઒ࡉ඙ɼ޺ ཅҰ࿠ɼʠޫܬλϯύΫ࣭ͷޫܬεϖΫτϧมԽΛར༻ͨ͠ࡉ

๔ঢ়ଶͷධՁʡɼ2019೥ޫԽֶ౼࿦ձɼ2019

[21] ౦୩ ༔ฏɼӬҪ ਖ਼໵ɼѶా ণ໌ɼүࢁ ࿕ɼ৽Ԭޛ ඙ɼඌ࡚޺ యխɼʠ෦෼҆ఆԽδϧίχΞͷ THz ༠ى૬ม

ଶݱ৅ (Terahertz induced phase transition of Yttria-stabilized zirconia)ʡɼ೔ຊ෺ཧֶձ 2019೥ळقେձ (෺

ੑ)(ྖҬ 5ɿޫ෺ੑ)ɼ2019

[22] H. NiiokaɼʠBio-Medical Optical Imaging Using Deep LearningʡɼUS-Japan Workshop on Bioengineering and

Information Science,ɼ019 [Invited]

[23] খྛ র೭ɼ৽Ԭ ඙ɼ຀໺޺ ஌لɼ࡚ࢁ ੣ɼా த ɼྊ઒࢘ߊ խ߂ɼ௕ݪ Ұɼࡾ୐ ३ɼ৿ ਖ਼थɼ౔ذ ༞Ұ࿠ɼʠDeep

learning ʹΑΔ CT ը૾Λ༻͍ͨ৯ಓ؞ϦϯύઅసҠ਍அೳͷݕ౼ (Investigation of Diagnosis of Esophageal

Cancer Lymph Node Metastasis by Deep Learning Using CT images)ʡɼ೔ຊফԽث֎Պֶձ૯ձɼ2019

[24] ৽Ԭ޺඙ɼʠҩྍ AIͷݱঢ়ͱະདྷʡ, ୈ 25ճ೔ຊ৺ଁϦϋϏϦςʔγϣϯֶձֶज़ूձ ಈҩֶ͔Βߦ- ICT·Ͱ-ɼ

2019 [Invited]

[25] H. NiiokaɼʠBio-Medical imaging supported by deep learningʡ, International Workshop on Symbolic-Neural

Learning (SNL-2019)ɼ2019 [Invited]

[26] ৽Ԭ ඙ɼେ࿨޺ ঘهɼࡾ୐ ३ɼڮຊ कɼʠDeep LearningͱసҠֶशΛ༻͍ͨ CARSੑߗ಺ڸࢹΠϝʔδϯάͷ

ձୈڀݚڸඍݦ଎ԽʡɼϨʔβߴ 44ճߨԋձɾγϯϙδ΢Ϝɼ2019

[27] ळ໺ ળلɼࢁத ਅਔɼ৽Ԭ ઒ݹ඙ɼ޺ ଠҰɼ੢ᖒ య඙ɼʠΠοςϧϏ΢ϜൃޫΛར༻ͨۙ͠੺֎ൃޫΠϝʔδϯ

άʡɼϨʔβݦඍڀݚڸձୈ 44ճߨԋձɾγϯϙδ΢Ϝɼ2019
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[28] ৽Ԭ޺඙ɼʠAIͷҩྍը૾Ԡ༻ͱҩྍ༻ޫΠϝʔδϯάثػ։ൃʡɼୈ 58ճ೔ຊੜମҩֶ޻ձେձɼ2019 [Invited]

[29] দຊ ୢ໵ɼ৽Ԭ ຊ۽඙ɼ޺ ୐ࡾতɼ߁ ३ɼాத लԝɼߴদ ఩࿠ɼʠਂىྭ֎ࢵςϧϏ΢Ϝޫܬը૾ͷਓ޻஌ೳղ

ੳʹΑΔ؞ϦϯύઅసҠݕग़ʡɼୈ 58ճ೔ຊੜମҩֶ޻ձେձɼ2019

[30] େ࿨ ঘهɼ৽Ԭ ຊڮ඙ɼ޺ कɼʠඇઢܗϥϚϯࢄཚڸੑߗʹΑΔਆܦΠϝʔδϯάͷసҠֶशΛ༻͍ͨߴ଎Խʡɼ

ୈ 58ճ೔ຊੜମҩֶ޻ձେձɼ2019

[31] খྛ র೭ɼ৽Ԭ ඙ɼ຀໺޺ ஌لɼ࡚ࢁ ੣ɼాத ɼྊ઒࢘ߊ խ߂ɼ௕ݪ Ұɼࡾ୐ ३ɼ৿ ਖ਼थɼ౔ذ ༞Ұ࿠ɼ

ʠArtificial IntelligenceΛ༻͍ͨ৯ಓ؞ӈ൓ճਆܦϦϯύઅͷ CTసҠ਍அೳͷݕ౼ (Investigation of Diagnosis

of Esophageal Cancer Lymph Node Metastasis by Deep Learning Using CT images)ʡɼୈ 73ճ೔ຊ৯ಓֶձ

ֶज़ूձɼ2019

[32] ৽Ԭ޺඙ɼʠਓ޻஌ೳ (ਂ૚ֶश)ͷҩྍը૾σʔλ΁ͷԠ༻ʡɼؔ੢ҩՊେֶ಺Պֶୈೋ࠲ߨಉ໳ձɼ2019 [Invited]

[33] দ୩ ਅಸɼେ࿨ ঘهɼ৽Ԭ ຊڮ඙ɼ޺ कɼʠޫܬը૾Λࢣڭσʔλͱͨ͠ਂ૚ֶशʹΑΔίώʔϨϯτΞϯν

ετʔΫεϥϚϯը૾͔Βͷਆܦநग़ (Nerve segmentation from coherent anti-Stokes Raman scattering imges

using deep learning with fluorescence images as training data)ʡɼ೔ຊ෼ࢠΠϝʔδϯάֶձୈ 14ճֶձ૯ձɾ

ֶज़ूձɼ2019

[34] Ԭຊ ɼ੢໺޿ߦ ྒྷɼ৽Ԭ ඙ɼੁ޺ ɼഅӽ࢚ܙ େɼʠ࣭ࢷφϊບ৔ʹ͓͚Δిؾӭಈ๏ͷ༗༻ੑʡɼ೔ຊ෼ੳԽֶձ

ୈ 79ճ෼ੳԽֶ౼࿦ձɼ2019

[35] Yoshiki AkinoɼMasahito YamanakaɼHirohiko NiiokaɼTaichi FurukawaɼNorihiko NishizawaɼʠFluorescence

imaging with Y2O3:Yb nanoparticles in the second near-infrared windowʡɼThe 8th Advanced Lasers and

Photon Sources (ALPSʟ19)ɼ2019

ஶॻ

[1] ͷ೾௕ࢠ઒ଠҰɼ੢ᖒయ඙ɼʠΤϧϏ΢ϜఴՃφϊཻݹ඙ɼ޺தਅਔɼ৽Ԭࢁ 1550 nmଳྭىʹΑΔΞοϓίϯόʔ

δϣϯൃޫΛ༻͍ͨਂ෦Πϝʔδϯάʡɼ෼ޫڀݚɼvol.68ɼNo.5ɼpp.175-177ɼ2019
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αʔϏε૑ग़ɾࢧԉ෦໳෦໳ɹಛ೚।ڭतʢৗۈʣத໺ ݡ

ʲ׆ڀݚಈʳ

• ϏοάσʔλՄࢹԽ Web ΞϓϦέʔγϣϯͷઃܭͱ։ൃ

ຊڀݚͰ͸ɼΞεϦʔτͷচ൓ྗσʔλΛՄࢹԽͯ͠ఏࣔ͢ΔWebΞϓϦέʔγϣϯͷઃܭͱ։ൃΛਐΊ͍ͯ

ΔɽຊϓϩδΣΫτͰѻ͏চ൓ྗσʔλ͸ɼδϟϯϓண஍࣌ʹ଍ఈʹ͔͔ΔѹྗΛྻܥ࣌Ͱࣔͨ͠਺஋σʔλͰ

͋Δɽচ൒ྗσʔλ͔Β͞ࢉܭΕΔ଍ѹத৺ي੻௕΍িܸ܎਺͸ɼΞεϦʔτͷোൃ֐ੜϦεΫͷ༧ଌʹ༗༻Ͱ

͋ΔɽຊϓϩδΣΫτͰ͸ɼচ൒ྗσʔλ΍চ൒ྗσʔλ͔ΒಘΒΕΔ༷ʑͳධՁ஋ΛՄࢹԽͯ͠ɼWebܦ༝

ͰϢʔβʹఏࣔ͢ΔΞϓϦέʔγϣϯͷઃܭͱ։ൃΛਐΊ͍ͯΔɽ

• ෼ࢠ௨৴ʹؔ͢Δڀݚ

෼ࢠ௨৴ͱ͸ɼࡉ๔ؒ௨৴ʹண૝ΛಘͨɼԽֶ৴߸ʹͮ͘ج௨৴ͷํ๏Ͱ͋Γɼۙ೥ɼ௨৴ֶ޻ͷ෼໺Ͱ͕ڀݚ

੝ΜʹߦͳΘΕ͍ͯΔɽຊڀݚͰ͸ɼਓମʹ͓͚Δ৘ใ఻ୡΛ௨৴ֶ޻తͳࢹ఺͔Βཧղ͢Δ͜ͱΛ໨͍ͯ͠ࢦ

Δɽྫ͑͹ɼਓମʹ͓͍ͯ৘ใ͕ͲͷΑ͏ʹද͞ݱΕͯɼͲͷΑ͏ʹ఻ୡ͢Δͷ͔ɼ·ͨɼ৘ใͷ఻ୡޮ཰͸Ͳ

ͷఔ౓ͳͷ͔ɼͱ͍ͬͨ໰͍ʹର͢Δ౴͑Λ୳͢ٻΔɽຊڀݚͰ͸·ͨɼ͕Μࡉ๔ʹΑΔਁ५΍సҠͷաఔʹ͓

͚Δ෼ࢠ௨৴ͷ໾ׂͷղ໌ɼόΠΦφϊϚγϯʹΑΔ෼ࢠ௨৴Λհͨ͠ڠௐతͳༀ෺ૹୡͷ࣮ݱɼࡉ๔ؒ૬࡞ޓ

΋ਐΊ͍ͯΔɽڀݚ༺Ԡͨ͠ࢦΛ໨ޚ੒ͷ੍ܗ଄ମߏ๔ࡉଟͮ͘جʹ༺

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2019-2021೥౓, Պֶڀݚඅิॿۚ Խڧڀݚಉڞࡍࠃ A, “όΠΦφϊϚγϯʹΑΔ෼ࢠ௨৴Λհͨࣗ͠ݾ૊৫

తͳܗଶܗ੒,” (୅ද)த໺ ݡ

• 2017-2021೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج A, “෼ࢠ௨৴ͷࡍࠃඪ४ԽͱҩྍԠ༻,” (୅ද)த໺ ݡ

ʲڭҭ׆ಈʳ

• ৘ใՊֶڀݚՊ ϚϧνϝσΟΞσʔλֶ޻ʢ෼୲ʣ

ʲࣾձݙߩʳ

• Technical program committee co-chair, 12th International Conference on Bio-inspired Information and

Communications Technologies

• Editor, IEEE Transactions on Molecular, Biological, and Multi-Scale Communications

• Editor, IEEE Transactions on NanoBioscience

• Editor, Elsevier Nano Communication Networks

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] T. Nakano, L. Lin, Y. Okaie, C. Wu, H. Yan, T. Hara, and K. Harumoto, “Random Cell Motion Enhances

the Capacity of Cell-cell Communication,” IEEE Transactions on Molecular, Biological and Multiscale Com-

munications, 2020.

[2] H. Hiraoka, T. Nakano, S. Kuwana, M. Fukuzawa, Y. Hirano, M. Ueda, T. Haraguchi, and Y. Hiraoka,

“Intracellular ATP levels influence cell fates in Dictyostelium discoideum differentiation,” Genes to Cells,

2020.
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[3] T. Nakano, Y. Okaie, Y. Kinugasa, T. Koujin, T. Suda , Y. Hiraoka, and T. Haraguchi, “Roles of Remote

and Contact Forces in Epithelial Cell Structure Formation,” Biophysical Journal, vol. 118, issue 6, pp. 1466

– 1478, March 2020.

[4] T. Nakano, Y. Okaie, S. Kobayashi, T. Hara, Y. Hiraoka, and T. Haraguchi, “Methods and Applications of

Mobile Molecular Communication,” Proceedings of the IEEE, vol. 107, no. 7, pp. 1442–1456, July 2019.

[5] C. Yao, Z. He, T. Nakano, Y. Qian, and J. Shuai, “Inhibitory-autapse-enhanced Signal Transmission in Neural

Networks,” Nonlinear Dynamics, vol. 97, no. 2, pp. 1425–1437, July 2019.

ֶձൃද

[1] K. Yonekura, T. Nakano, Y. Okaie, T. Hara, and K. Harumoto, “Network Formation Model of Bio-

nanomachines Based on Directed Migration and Adhesion,” in Proceedings of IEEEWireless Communications

and Networking Conference (IEEE WCNC 2020), 6 pages, South Korea, April 2020.

[2] P. He, T. Nakano, D. Wu, B. Yang, H. Liu, and X. Han, “Calcium Signaling in Mobile Molecular Commu-

nication Networks,” in Proceedings of 2019 IEEE Global Communications Conference (IEEE GLOBECOM

2019), 6 pages, USA, Dec. 2019.

[3] S. Ishiyama, T. Nakano, Y. Okaie, T. Hara and K. Harumoto, “Data-driven Simulation of Epidemic In-

formation Dissemination in Mobile Molecular Communication,” in Proceedings of 6th ACM International

Conference on Nanoscale Computing and Communication (ACM NanoCom 2019), 2 pages, Ireland, Sept.

2019.

[4] T. Suda and T. Nakano, “Modeling the Stochastic Behavior of Kinesin-Coated Beads,” in Proceedings of

2019 IEEE International Conference on Communications (IEEE ICC 2019), 7 pages, China, May 2019.

ͦͷଞ

[1] Fellow, European Alliance for Innovation, 2019.
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஌ೳ৘ใج൫෦໳ɹಛ೚ࢣߨʢৗۈʣɹ Benjamin Renoust

ʲ׆ڀݚಈʳ

• Exploratory Analysis with Networks

This generic research applies to any type of application. This research is based on the use of graph structure

to explore the content of data sources. It implies the development of visualization, interaction, and metrics

for multilayer graphs, for dynamic graphs, and their combination. Outcome of this research applies to all

IDS projects.

• Content-based Search Engine for Multimedia Archives

This research applies to multimedia databases such as art history. It proposes to hyperlink data, and

use the structure of hyperlinking so users may consult the database under many forms, regardless of the

modality of interest. Outcome of this research applies to art history project at IDS.

• Analysis of Quantum Networks

This research specializes in the analysis of networks that result of noise-intermediate scale quantum process,

considering the specific properties and requirements for these networks. Outcome is the understanding of

fundamental physics phenomenon such as time crystals, states of condensed matter found in black holes,

with contribution also to quantum computing.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ਓ޻஌ೳʹΑΔ෹إͷ༷ࣜղੳͱͦͷܥේʹؔ͢Δڀݚ
• ଟؒࠃ๏ྩͷൺֱͱ౷ܭ෼ੳͷͨΊͷଟػޠݴց຋༁ϓϩδΣΫτ
• ΦʔετϥϦΞʹ͓͚ΔύϒϦοΫϛʔςΟϯά৽ฉࣄهͷࣗવޠݴॲཧղੳʹΑΔੈ࿦ܗ੒աఔڀݚͷߴ౓Խ

ʲڭҭ׆ಈʳ

• Graduated 2 October 2019, Youssef Mourchid, University Mohammed V, Ph.D. student, co-adviser with

Mohammed El Hassouni (University Mohammed VI) and Hocine Cherifi (University of Burgundy), Réseaux

Complexes pour lʟAnalyse des Images et des Vidéos (Complex Networks for the Analysis of Images and

Videos)

• April 2019-August 2019 Matheus Oliveira Franca, Ecole Polytechnique (X) Paris, master intern, CBIR for

Buddhism statues

ʲࣾձݙߩʳ

• NII Visiting Lecturer

• MIRU International Lunch, organizer

• ACM Multimedia 2019, 2020, Area chair

• PC Member: PacificVis, MMedia, AICCSA, ATSIP, Complex Networks, ISVC, PSIVT, ECCV, SOICT

• Reviewer: Springer Applied Network Science, JOVI, PlosOne, ChinaVis, QSQW, IEEE Vis, EuroVis,

Physics Rev. A, ICCV e-heritage,

• Coordination of IDS international intern students with IDS (4 students from Ecole Polytechnique, France,

2 students from VNU, Ho Chi Minh City, Vietnam, 1 postdoc from Rennes University).
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ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1]ʠMovienet: A Movie Multilayer Network Model using Visual and Textual Semantic Cues” Youssef Mourchid,

Benjamin Renoust, Olivier Roupin, Van Le, Hocine Cherifi, and Mohammed El Hassouni Applied Network

Science, Springer, (50 pages), 2019

[2]ʠContextNet: Representation and Exploration for Painting Classification and Retrieval in Context” Noa Gar-

cia, Benjamin Renoust, Yuta Nakashima International Journal of Multimedia Information Retrieval, Springer,

(14 pages), 2019

ֶձൃද

[1]ʠIntroducing multilayer stream graphs and layer centralities” Pimprenelle Parmentier, Tiphaine Viard, Ben-

jamin Renoust, and Jean-Francois Baffier. Complex Networks 2019, Lisbon, Portugal, Dec. 2019

[2]ʠLegal Information as a Complex Network: Improving Topic Modeling through Homophily” Kazuki Ashihara,

Chenhui Chu, Benjamin Renoust, Noriko Okubo, Noriko Takemura, Yuta Nakashima, and Hajime Nagahara.

Complex Networks 2019, Lisbon, Portugal, Dec. 2019

[3] ”Public Meeting Corpus Construction and Content Deliveryʡ, Chenhui Chu, Koji Tanaka, Haolin Ren,

Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime Nagahara, and Takao Fujikawa Jinmoncom

Symposium 2019, Osaka, Dec. 2019 Best poster award

[4]ʠPatterns of Multiplex Layer Entanglement across Real and Synthetic Networks” Blaz Skrlj and Benjamin

Renoust. Complex Networks 2019, Lisbon, Portugal, Dec. 2019

[5]ʠRanking movies using multilayer networksʡ Majda Lafhel, Youssef Mourchid, Hocine Cherifi, Benjamin

Renoust, and Mohammed El Hassouni MARAMI 2019, Dijon, France, Nov.2019

[6]ʠHistorical and Modern Features for Buddha Statue Classification” Benjamin Renoust, Matheus Oliveira

Franca, Jacob Chan, Noa Garcia, Van Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara, Jueren Wang,

and Yutaka Fujioka. SUMAC (ACMMM) 2019, Nice, France, Oct. 2019

[7]ʠBUDA.ART: A Multimodal Content-Based Analysis and Retrieval System for Buddha Statues*1” Benjamin

Renoust, Matheus Oliveira Franca, Jacob Chan, Van Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara,

Jueren Wang, and Yutaka Fujioka. ACM MultiMedia (ACMMM) 2019, Nice, France, Oct. 2019

[8]ʠEvaluating Face Tracking for Political Analysis in Japanese News Over a Long Period of Time” Haolin Ren,

Fan Yang, Benjamin Renoust, Yusuke Matsui, Tetsuro Kobayashi, and Shinʟichi Satoh. ABCSS (ACM WI)

2019, Thessaloniki, Greece, Oct. 2019

[9]ʠBuddha Statues Archive Retrieval System” Benjamin Renoust, Matheus Oliveira Franca, Jacob Chan, Van

Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara, Jueren Wang, and Yutaka Fujioka. MIRU 2019,

Osaka, Japan, Jul.-Aug. 2019

[10]ʠUnderstanding Art through Multi-Modal Retrieval in Paintingsʡ Noa Garcia, Benjamin Renoust, Yuta

Nakashima CVPR 2019 (Language and Vision Workshop), Long Beach, California, USA, Jun 2019

[11]ʠContext-Aware Embeddings for Automatic Art Analysisʡ, Noa Garcia, Benjamin Renoust, Yuta Nakashima

ICMR 2019, Ottawa, Canada, Jun. 2019, Best paper candidate session

*1 https://www.youtube.com/watch?v=zNQmuH2Onls&feature=youtu.be
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[12]ʠMovie Script Analysis based on a Multilayer NetworkʡYoussef Mourchid, Benjamin Renoust, Hocine Cherifi

and Mohammed El Hassouni Net. Sci. 2019, Burlington, Vermont, USA, May 2019

[13]ʠAnimated Drag and Drop Interaction for Dynamic Multidimensional Graphsʡ, Benjamin Renoust, Haolin

Ren, Guy Melançon IEEE PacificVis 2019, Bangkok, Thailand, Apr. 2019

ͦͷଞ

[1] (Award) Jinmoncom Symposium 2019, Osaka, Dec. 2019 Best poster award

[2] (Outreach article)ʮ͓ழޱʹϫΠϯʯʡSake in a Wine Glassʡ, Benjamin Renoust, ITE IPSJ Aug. 2019

[3] (Award) ICMR 2019, Ottawa, Canada, Jun. 2019, Best paper candidate session

[4] (Talk) May 16, 2019, ʠInteracting with Multilayer Networksʡ, TokyoTech JFLI workshop, Tokyo, Japan

[5] (Talk) October 15, 2019, ʠTwo years at IDSʡ, INRIA seminar, Sophia-Antipolis, Japan
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Ϗοάσʔλࣾձٕज़෦໳ɹಛ೚ࢣߨʢৗۈʣɹࢁຊ ಸ௡ࢠ

ʲ݉೚ʳ

• ҩֶڀݚܥՊɹҩͷྙཧͱެڞ੓ֶࡦ
• ࣾձٕज़ڞ૑ڀݚηϯλʔ

ʲ׆ڀݚಈʳ

• ڀݚΔؔ͢ʹޢͱอ༺׆ਓʹؔ͢Δσʔλͷརݸ

·͢·ʹಈ౳ͷల։׆ࡁܦ΍ڀݚ಺֎ͷࠃΕ͓ͯΓɼ͞༺׆ਓʹؔ͢Δσʔλ͸ɼσδλϧԽʹΑΓଟ༷ʹརݸ

͢ॏཁʹͳ͍ͬͯΔɽݸਓʹؔ͢ΔσʔλͷσδλϧԽͱͦͷར׆༻ʹΑΔࣾձγεςϜͷΠϊϕʔγϣϯɼͱ

ΓΘ͚σδλϧϔϧε෼໺ʹ͓͚Δྙཧతɾ๏తɾࣾձత՝୊ͷௐࠪͱɼ՝୊ղܾͷͨΊͷཧ࿦త͓Αͼ࣮ূత

ͳ͍ͬͯΔɽߦΛڀݚ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• จ෦ՊֶলʮSociety5.0 ఺ڌڀݚʯϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ࣮

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• RISTEX ʮਓͱ৘ใͷΤίγεςϜʯڀݚ։ൃྖҬ ։ൃϓϩδΣΫτʮϔϧεέΞʹ͓͚Δڀݚ AIͷརӹΛ

͢΂ͯͷਓʑʹ΋ͨΒͨ͢Ίͷࢢຽͱઐ໳Ոͷؔ༩ʹΑΔ࣋ଓՄೳͳϓϥοτϑΥʔϜͷઃܭʯ(୅දɿࢁຊϕ

όϦʔΞϯɼR1-R4)ʢڀݚ෼୲ऀɿࢁຊಸ௡ࢠʣ

• AMEDྩ࿨ݩ೥౓தԝ̧̞̗ଅਐۀࣄʮଟ༷ͳଟࢪઃڞಉඇհೖྟচڀݚʹ͓͚Δதԝ̧̞̗ͷج൫੔උͱͦ

ͷޮ཰తӡ༻ʹؔ͢Δڀݚʯ(୅දɿ໦ଜਖ਼ɼH31)ʢڀݚ෼୲ऀɿࢁຊಸ௡ࢠʣ

• JSPS ೋۀࣄྲྀަؒࠃʢ೔ಠʣʮऀױͷ໾ׂͷมԽʹ஫໨ͨ͠೔ಠؒͷ৽͍͠ҩֶσʔλΨόφϯεͷ࿮૊Έߏ

ஙʯ(୅දɿՃ౻࿨ਓɼH30-31)ʢڀݚ෼୲ऀɿࢁຊಸ௡ࢠʣ

ʲڭҭ׆ಈʳ

• ؔ੢ҩՊେֶɹֶޢ؃෦̎೥ඞमɹʮྙཧֶʯ

ʲࣾձݙߩʳ

• ಸྑઌ୺Պֶٕज़େֶӃେֶ ਓΛର৅ͱ͢Δڀݚʹؔ͢Δྙཧ৹ࠪҕһձҕһ

• ௕඿όΠΦେֶɹྙڀݚཧ৹ࠪҕһձҕһ
• ೔ຊϢʔβϏϦςΟҩྍ৘ใԽਪਐٞڠձɹήϊϜ͕࡞Δ৽ͨͳҩྍਪਐҕһձҕһ
• શࠃେֶ౳Ҩ఻ࢧڀݚࢠԉࢪઃ࿈བྷٞڠձ Gene DriveϫʔΩϯάάϧʔϓҕһ

• େ๠ༀ඼ɹྙڀݚཧ৹ࠪҕһձҕһ

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Toshinori Tanaka, Nobukazu Tanaka, Yukio Nagano, Hirotaka Kanuka, Daisuke S. Yamamoto, Natsuko

Yamamoto, Eiji Nanba, Takumi Nishiuchi,ʠEfforts to enhance safety measures for CRISPR/Cas-based gene

drive technology in Japanʡ, Journal of Environment and Safety,( [Advance publication] Released: October

07, 2019)
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[2] Jan Charbonneau, Dianne Nicol, Don Chalmers, Kazuto Kato, Natsuko Yamamoto, Jarrod Walshe & Chris-

tine Critchley, ʠPublic reactions to direct-to-consumer genetic health tests: A comparison across the US,

UK, Japan and Australiaʡ, European Journal of Human Genetics vol. 28, pp339 r 348, 2020 ( Published:

23 October 2019)

ֶձൃද

[1] ,ࢠຊಸ௡ࢁ ʠAI࣌୅Λݟਾ݈͑ͨ߁ɾҩྍ෼໺Ͱͷݸਓσʔλར༻ͷͨΊͷϧʔϧ࡞Γʡ, ୈ 39ճҩྍ৘ใֶ࿈

߹େձ, ެืϫʔΫγϣοϓ̔ʮήϊϜɾΦϛΫε৘ใͷऩूͱར͚ͯ޲ʹ༺׆ʯ, ນுϝοη, 2019
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஌ೳ৘ใج൫෦໳ɹಛ೚ॿڭʢৗۈʣɹ Chenhui Chu

ʲ݉೚ʳ

• ৘ใՊֶڀݚՊ

ʲ׆ڀݚಈʳ

• ܕͷηϚϯςΟοΫྨ͑׵͍ݴͮ͘جʹ֮ࢹ

զʑ͕ఏএͨ͑͠׵͍ݴͮ͘جʹ֮ࢹ (VGP)͸ը૾಺ͷಉ֮֓͡ࢹ೦Λද͢ҟͳΔςΩετදݱͰ͢ɽࠓ·Ͱ

ͷڀݚͰ͸ VGPೝࣝΛೋ஋෼ྨͷλεΫͱͯ͠ѻ͖ͬͯ·ͨͨ͠ΊɼVGPͷ༷ʑͳݱ৅͸͞ڀݚΕ͍ͯ·ͤ

ΜɽຊڀݚͰ͸ VGPͷηϚϯςΟοΫྨܕΛ૑ग़ͯ͠ VGPݱ৅Λղ໌ͤ͞Δ্ɼηϚϯςΟοΫཧղ͕ඞཁ

ͱͳΔ༷ʑͳޠݴɾ֮ࢹλεΫ΁ͷ VGPͷ৽͍͍͠࢖ಓΛ੾Γ୓͘͜ͱ໨͠ࢦ·͢ɽ

• ϚϧνϞʔμϧσʔλ͔Βͷର༁ݯࢿͷநग़ʹΑΔχϡʔϥϧػց຋༁

In machine translation (MT), the translation knowledge is acquired from parallel corpora (sentence-aligned

bilingual texts). However, domain specific parallel corpora are usually scarce or nonexistent in most

languages, and thus MT performs poorly in such scenarios. We aim to address this problem based on

the state-of-the-art neural MT. Our core idea is extracting parallel data from multimodal data consisting

of images and multilingual describing text, which is widely available from the web and social media and

studying NMT using the extracted parallel data.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• Ϗοάσʔλࣾձٕज़෦໳ɼʮଟؒࠃ๏ྩͷൺֱͱ౷ܭ෼ੳͷͨΊͷଟػޠݴց຋༁ʯ
• σδλϧώϡʔϚχςΟ෦໳ɼʮΦʔετϥϦΞʹ͓͚ΔύϒϦοΫɾϛʔςΟϯά৽ฉࣄهͷࣗવޠݴॲཧղ
ੳʹΑΔੈ࿦ܗ੒աఔڀݚͷߴ౓Խʯ

• ϔϧεαΠΤϯε෦໳ɼʮࣗવޠݴॲཧ๏Λద༻ͨ͠ڲਖ਼ࣃՊྍ࣏਍அࣗಈϓϩηεͷߴ౓Խʯ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2019-2022೥౓ɼΦʔετϥϦΞͷੈ࿦ܗ੒ͷྺ࢙తղ໌ɿࣗવޠݴॲཧʹΑΔެ։ूձσʔλͷ෼ੳ. ೔ຊֶ

ज़ৼڵձɿج൫ڀݚ B. ෼୲ۚɿ3,350ઍԁ. ෼୲: Chenhui Chu

• 2019-2021೥౓ɼϚϧνϞʔμϧσʔλ͔Βͷର༁ݯࢿͷநग़ʹΑΔχϡʔϥϧػց຋༁. ೔ຊֶज़ৼڵձɿए

खڀݚ. ௚઀ܦඅɿ3,200ઍԁ. ୅ද: Chenhui Chu

• 2019-2020೥౓ɼ͑׵͍ݴͮ͘جʹ֮ࢹͷηϚϯςΟοΫྨܕ. Պֶٕज़ৼߏػڵɿACT-IՃ଎ϑΣʔζ. ௚઀

.අɿ20,000ઍԁܦ ୅ද: Chenhui Chu

• 2018-2019೥౓ɼNeural Machine Translation with Image Region Pivoted Comparable SentencesɼMicrosoft

Research Asia: Collaborative Research 2019 Awardɼ௚઀ܦඅɿ3,210ઍԁɼ୅ද: Chenhui Chu

ʲڭҭ׆ಈʳ

• μΠΩϯ AIڭҭٛߨʮࣗવޠݴॲཧʯ

• σʔλϏϦςΟίϯιʔγΞϜٛߨʮࣗવޠݴॲཧʯ
• ֶੜࢦಋɿ৘ใՊֶڀݚՊَ௩ࣗࣨڀݚવޠݴॲཧάϧʔϓʢߥ੉൝ʣɼIDS vision and languageάϧʔϓʢத

ౡ൝ʣ
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ʲࣾձݙߩʳ

• ৘ใॲཧֶձ ࿦จࢽฤूҕһ

• ॲཧֶձޠݴ ࿦จࢽฤूҕһ

• NLPएखͷձʢYANSʣӡӦҕһ

• SNL 2020 Web Chair

• CCMT 2019νϡʔτϦΞϧ

• SNL 2019ট଴ߨԋ

• ࠪಡҕһɿ ACL 2019, EMNLP 2019, NAACL 2019, AAAI 2020, IJCAI 2020, TPAMI, TASLP, CLଞ

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Yuto Takebayashi, Chenhui Chu, Yuki Arase and Masaaki Nagata. Word Rewarding Model with Bilingual

Dictionary for Neural Machine Translation (in Japanese). Journal of Natural Language Processing (JNLP),

vol. 26, no. 4, pp. 711-731, (2019.12).

[2] ౻઒ ོஉ, Chenhui Chu, ௕ݪ Ұ, ݪֿ ஐ೭. .༺׆ΔϏοάσʔλͷ͚͓ʹڀݚ࢙ྺ ੢༸ֶ࢙, 268, 50-61 ท,

(2019.12).

ֶձൃද

[1] ,ر༞נ Chenhui Chu, .ل੉༝ߥ ͍ͨ༺Λݱલฒͼସ͑Ґஔදࣄ TransformerʹΑΔ೔ӳػց຋༁. ॲཧֶޠݴ

ձୈ 26ճ೥࣍େձ, (2020.3).

[2] ాதࢤ߉, Chenhui Chu, ,ஐ೭ݪֿ தౡ༔ଠ, ෢ଜࢠل, ௕ݪҰ, ౻઒ོஉ. OCRޡΓగਖ਼Λ༻͍ͨྺ࢙৽ฉσʔ

λ͔Βͷίʔύεߏங. ॲཧֶձୈޠݴ 26ճ೥࣍େձ, (2020.3).

[3] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima and Haruo Takemura. BERT Repre-

sentations for Video Question Answering. In Proceedings of the IEEE 2020 Winter Conference on Applications

of Computer Vision (WACV 2020), (2020.3).

[4] Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima. KnowIT VQA: Answering Knowledge-Based

Questions about Videos. In Proceedings of the Thirty-Fourth AAAI Conference on Artificial Intelligence

(AAAI 2020), (2020.2).

[5] ,ஐ೭ݪֿ ୩઒ઍਘ, ਗ਼ਫ༏ਔ, Chenhui Chu, ௕ݪҰ. ஌ೳγ޻ըΛࣗಈཱҊ͢Δਓܭྍ࣏Δ͚͓ʹྍ࣏Պࣃਖ਼ڲ

εςϜͷ։ൃ. ୈ 2ճ೔ຊϝσΟΧϧ AIֶձֶज़ूձ, (2020.1).

[6] ਗ਼ਫ༏ਔ, ,ஐ೭ݪֿ ୩઒ઍਘ, Chenhui Chu, ௕ݪҰ. ஌ೳγε޻จΛࣗಈཁ໿͢ΔਓݟΔॴ͚͓ʹྍ࣏Պࣃਖ਼ڲ

ςϜͷ։ൃ. ୈ 2ճ೔ຊϝσΟΧϧ AIֶձֶज़ूձ, (2020.1).

[7] Chenhui Chu, Koji Tanaka, Haolin Ren, Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime

Nagahara and Takao Fujikawa. Public Meeting Corpus Construction and Content Delivery. ਓจՊֶͱίϯ

ϐϡʔλγϯϙδ΢Ϝ 2019, (2019.12).

[8] Kazuki Ashihara, Chenhui Chu, Benjamin Renoust, Noriko Okubo, Noriko Takemura, Yuta Nakashima and

Hajime Nagahara. Legal Information as a Complex Network: Improving Topic Modeling through Homophily.

In Proceedings of the 8th International Conference on Complex Networks and their Applications, pp. 28-39,

(2019.12).
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[9] Raj Dabre, Atsushi Fujita and Chenhui Chu. Exploiting Multilingualism through Multistage Fine-Tuning

for Low-Resource Neural Machine Translation. In Proceedings of the 2019 Conference on Empirical Methods

in Natural Language Processing and the 9th International Joint Conference on Natural Language Processing

(EMNLP-IJCNLP 2019), pp. 1410-1416, (2019.11).

[10] Mayu Otani, Chenhui Chu, Yuta Nakashima. Adaptive Gating Mechanism for Identifying Visually Grounded

Paraphrases. ICCV 2019 MDALC Workshop, (2019.10).

[11] Chenhui Chu and Rui Wang. Domain Adaptation for Neural Machine Translation (Tutorial). The 15th China

Conference on Machine Translation (CCMT 2019), (2019.9).

[12] Yuting Zhao, Mamoru Komachi, Tomoyuki Kajiwara, Chenhui Chu. Double Attention-based Multimodal

Neural Machine Translation with Semantic Image Region. ৘ใॲཧֶձୈ 241ճࣗવޠݴॲཧڀݚձ, (2019.8).

[13] େۭڮ, ,൏໼ࢁߴ ,ஐ೭ݪֿ Chenhui Chu, .ل੉༝ߥ จූ߸ԽثͷϚϧνλεΫֶशʹΑΔςΩετ෼ྨϞσϧ

ͷ݈ؤԽ. ৘ใॲཧֶձୈ 241ճࣗવޠݴॲཧڀݚձ, (2019.8).

[14] Mishra Vipul, Yuki Kawara, Chenhui Chu, Yuki Arase. Comparison and Analysis of 2-to-2 and Hierarchi-

cal RNN Models on Japanese-to-English Context-Aware Translation. NLP एखͷձୈ 14 ճγϯϙδ΢Ϝ,

(2019.8).

[15] ,ر༞נ Chenhui Chu, .ل੉༝ߥ લฒͼସ͑ʹΑΔӳ೔ࣄ TransformerϞσϧͷ຋༁ਫ਼౓্޲. NLPएखͷձୈ

14ճγϯϙδ΢Ϝ, (2019.8).

[16] Noa Garcia, Chenhui Chu, Mayu Otani and Yuta Nakashima. Video Meets Knowledge in Visual Question

Answering. The 22st Meeting on Image Recognition and Understanding (MIRU 2019), (2019.7).

[17] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima and Haruo Takemura. Video Question

Answering with BERT. The 22st Meeting on Image Recognition and Understanding (MIRU 2019), (2019.7).

[18] ᣩ୩༐ଠ, େ୩·Ώ, Chenhui Chu, தౡ༔ଠ, ஛ଜ࣏༤. ίϝσΟυϥϚʹ͓͚Δࣈນͱද৘Λ༻͍ͨস͍༧ଌ.

2019೥౓ਓ޻஌ೳֶձશࠃେձ, (2019.6).

ͦͷଞ

[1] Raj Dabre, Chenhui Chu, Anoop Kunchukuttan. A Comprehensive Survey of Multilingual Neural Machine

Translation. arXiv:2001.01115, (2020.1).

[2] Chenhui Chu, ਓจՊֶͱίϯϐϡʔλڀݚձ ͡Μ΋Μ͜Μ 2019 ϕετϙελʔ৆, “Public Meeting Corpus

Construction and Content Delivery”, (2019.12)

[3] Chenhui Chu and Raj Dabre. Multilingual Multi-Domain Adaptation Approaches for Neural Machine Trans-

lation. arXiv:1906.07978, (2019.6).

[4] Tomoyuki Kajiwara, Chihiro Tanikawa, Yuujin Shimizu, Chenhui Chu, Takashi Yamashiro, Hajime Na-

gahara. Using Natural Language Processing to Develop an Automated Orthodontic Diagnostic System.

arXiv:1905.13601, (2019.5).
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஌ೳ৘ใج൫෦໳ɹಛ೚ॿڭʢৗۈʣɹ্ࡕ ߳࠼

ʲ׆ڀݚಈʳ

• จষͷ਺ྔ෼ੳʹͮ͘ج੢௽࣭ٙຊͷஶऀٴͼ੒ཱ೥ʹؔ͢Δ૯߹తڀݚʢएखڀݚ Bɼ୅දɿ্߳࠼ࡕʣ

ຊڀݚ՝୊Ͱ͸ɼ੢௽࣭ٙຊ΁ͷٙ໰ɼ੢௽޻๪આͷ༗ແͷղ໌Λ਺ྔతͳ؍఺͔ΒࢼΈΔ͜ͱΛ໨ඪͱ͍ͯ͠

ΔɽҪݪ੢௽ʢ1642ʙ1693ʣɼ༗ྗͳఋࢠͷ๺৚ஂਫʢ1663ʙ1711ʣΛ͸͡Ίͱͨ͠੢௽पลͷ࡞Ոͷจষͷಛ

௃೺ѲΛࢼΈɼ੢௽࣭ٙຊΛ͸͡Ίͱͨ͠ஶऀ΁ͷٙ໰͕ఏग़͞Ε͍ͯΔ࡞඼ʹ͍ͭͯݕ౼ͨ͠ɽ

• σδλϧώʔϚχςΟʔζ෦໳ʮֶशϞσϧΛԠ༻ͨ͠ςΫετΞφϦγεɿςΫετϚΠχϯά͔Βσδλϧ

ώϡʔϚχςΟʔζ΁ʯ

ຊڀݚͰ͸ɼ19ੈلʹग़൛͞ΕͨӳޠɼϑϥϯεޠɼυΠπޠɼεϖΠϯޠʹΑΔখઆίϨΫγϣϯɼ20ੈل

ʹग़൛͞ΕͨӳޠɼϑϥϯεޠɼυΠπޠɼதޠࠃɼ೔ຊޠʹΑΔখઆίϨΫγϣϯΛ࡞੒ͨ͠ɽ͜ΕΒͷଟݴ

ΘͨΔখઆίϨΫγϣϯΛ༻͍ɼςΩετͷʹޠ complexlyͷଌఆΛ Standardized Type Token Ratio౳ͷख

๏Λ༻͍ͯࢼΈͨɽ

• ʮμΠόʔγςΟݱ࣮ڥ؀ڀݚΠχγΞςΟϒʯ

ຊۀࣄ͸ɼঁੑऀڀݚΛऔΓڥ؀ڀݚ͘ר੔උɼڀݚϦʔμʔ΁ͷੵۃతొ༻ɾͦ͢໺֦େɼؔػ಺ͷҙࣝվֵ

΍ಇ͖ํվֵ౳ʹऔΓ૊ΉશࠃͷॾؔػΛͭͳ͗ɼࠃ಺֎ͷऔ૊ಈ޲ͷௐࠪ΍ͦͷݧܦɼ஌ݟͷશࠃతͳීٴɾ

ల։౳ΛਤΔશࠃμΠόʔγςΟωοτϫʔΫΛߏங͢Δ͜ͱΛ໨͍ͯ͠ࢦΔɽ͜ͷ࿮૊ΈͷதͰɼશࠃͷେ

ֶɾؔػڀݚ΁ͷௐࠪσʔλͷ෼ੳΛ͍ͯͬߦΔɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• σδλϧώʔϚχςΟʔζ෦໳ʮਓ޻஌ೳʹΑΔ෹إͷ༷ࣜղੳͱͦͷܥේʹؔ͢Δڀݚʯ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ एखڀݚ B, “จষͷ਺ྔ෼ੳʹͮ͘ج੢௽࣭ٙຊͷஶऀٴͼ੒ཱ೥ʹؔ͢

Δ૯߹తڀݚ”ɼ(୅ද)্߳࠼ࡕ

ʲڭҭ׆ಈʳ

• ίʔύεڀݚֶޠݴ A

• ֶ໰΁ͷ൶ʢ͜ͱ͹ͱจԽͷσʔλαΠΤϯεɿσδλϧώϡʔϚχςΟʔζ΁ͷ൶ʣ
• ஌ೳͱίϯϐϡʔλ

ʲࣾձݙߩʳ

(1) ֶձ׆ಈ

• ࡏݱ-2017.4 ৘ใॲཧֶձ ਓจՊֶͱίϯϐϡʔλڀݚձɹӡӦҕһ

• ɹࡏݱ-2018.9 Japanese Association for Digital Humanities Co-opted Member

• 2019ɹ৘ใॲཧֶձ ͡Μ΋Μ͜Μ 2019 ϓϩάϥϜҕһ

• 2019ɹ Japanese Association for Digital Humanities Program Committee

• 2019ɹ೔ຊߦಈֶྔܭձɹୈ 47ճେձ ҕһߦ࣮
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(2) ͦͷଞ

• ॴڀݚޠࠃཱࠃߏػڀݚɹਓؒจԽࡏݱ-2018.3 ڀݚ࢙ޠஙͱ೔ຊߏίʔύεͷ࣌һϓϩδΣΫτɿʮ௨ڀݚಉڞ

ͷ৽ల։ʯ

ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] Ayaka Uesaka, Exploration of the Seventeenth Century Japanese Authorsʟ Writing Style Using a Quanti-

tative Approach, Digital Humanites2019: Conference Abstracts. Utrecht: Utrecht University, 2019ʢࠪಡ༗,

Acceptance Rate: 42

[2] Benjamin RenoustɾMatheus Oliveira FrancaɾJacob ChanɾVan LeɾAyaka UesakaɾYuta NakashimaɾHajime

NagaharaɾJueren WangɾYutaka Fujioka,ʠHistorical and Modern Features for Buddha Statue Classificationʡ,

ACMMultimedia Structuring and Understanding of MultimediaheritAge Contents 2019. Nice: Nice Acropolis

Convention Centre (France),8 pages, arXiv:1909.12921, 2019

[3] Benjamin RenoustɾMatheus Oliveira FrancaɾJacob ChanɾVan LeɾAyaka UesakaɾYuta NakashimaɾHajime

NagaharaɾJuereng WangɾYutaka Fujioka, ʠBuddha Statues Archive Retrieval Systemʡ, MIRU2019 The

22ndMeeting on Image Recognition and Understanding, Osaka International Convention Center (Japan),

2019

[4] Matheus Oliveira FrancaɾBenjamin RenoustɾJacob ChanɾAyaka UesakaɾYuta NakashimaɾHajime Naga-

hara, ʠA Content Based Retrieval System for Buddha Statuesʡ, (The 3rd Japanese-French Laboratory for

Informatics (JFLI) Workshop2019, Tokyo Institute of Technology (Japan), 2019

[5] Benjamin RenoustɾMatheus OliveiraFrancaɾJacob ChanɾVan LeɾAyaka UesakaɾYuta NakashimaɾHajime

NagaharaɾJuereng WangɾYutaka Fujioka,ʠBUDA.ART: A Multimodal Content Based Analysis and Retrieval

System for Buddha Statuesʡ, ACM Multimedia Structuring and Understanding of Multimedia heritAge

Contents 2019, Nice Acropolis Convention Centre (France), 2019

[6] ాാஐ࢘ɼ্߳࠼ࡕɼԬ෦ະرʮσδλϧώϡʔϚχςΟʔζͱۙ୅೔ຊจֶʀτϐοΫϞσϦϯάʹΑΔԕಡʯ

ɼୈ 4ճେࡕେֶ๛த஍۠ྲྀަڀݚձɼԙେࡕେֶɼ2019

ஶॻ

[1] ଜ্੐উ ؂मʗۚ໌఩ɾখ໦ીஐ৴ɾதԂ૱ɾ໼໺࢘ܡɾ੺྄ؒɾాࡕਅࢠݾɾๅ௝ًঘɾ๕୔ޫ༤ɾ౉ลඒஐࢠɾ

଍ཱߒฏ ฤɼh จԽ৘ใֶࣄయ ɼɦ্߳࠼ࡕɼࣥචൣғɿʮ੢௽Ҩूߘͷஶऀ໰୊ʯɼpp.29ʙ31ɼษ੣ग़൛ɼISBN

9784585200710ɼ2

[2] ɼ“Innovative߳࠼ࡕ্ Foreign Language Education and the New South-Bound Policy”ɼࣥචൣғɿʮ਺ྔ෼

ੳΛ༻͍ͨۙੈුੈ૲ࢠʹ͓͚Δ Έʯɼpp.467ʙ487ɼISBNࢼՈΛର৅ͱͨ͠ஶऀ൑ผͷ࡞4 978-986-5843-63-2ɼ

2019ʢࠪಡ༗ʣ
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஌ೳ৘ใج൫෦໳ɹಛ೚ॿڭʢৗۈʣɹ Xu Yichao

ʲ׆ڀݚಈʳ

• Computational Optical Imaging for Endoscopic Surgery

We are developing new optical imaging techniques for measuring 3D shape of organ tissues in this project.

All the information from direct illumination, scattering and multipath reflections will be utilized for recov-

ering the 3D shape and understanding the structure of the target object. I have developed a method by

using spatial and temporal illumination coding to separate the direct and global illuminations for Time-

of-Flight sensing, to deal with the multipath problem. Time resolved path tracing simulation has been

carried out for verifying the proposed method. The results show that multi-path and scattering effects

are successful eliminated, and the correct shape of the target object can be recovered. In addition, real

experiments with ToF sensor and spatial-temporal coded illumination have been performed to show the

utility of proposed method.

• In silico optical analysis of dental esthetic restorations

There is a growing demand for aesthetics in the oral cavity. Particularly in front teeth, it is required

to not only restore their function but also repair them with natural color tone and light permeability.

Treated teeth look different depending on the material used for crown restoration and abutment. By

analyzing various optical properties of dental restorative materials and tissues of teeth and performing

optical simulation, we visualize and analyze the behavior of light in natural teeth and crown restorations.

I have setup the system for capturing the optical characteristics, such as BRDF and BTDF, of false teeth

material and established optical simulation with Mitsuba renderer to estimate the physical parameters

optical properties of the captured false teeth material.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• ϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯɼʮิ௲૷ஔͷํ͑ݟʹޫ͕ͲͷΑ͏ʹӨڹΛ༩͍͑ͯΔͷ͔Λί
ϯϐϡʔλγϛϡϨʔγϣϯΛؚΊͯఆྔతʹղੳʯ

ʲڭҭ׆ಈʳ

• Co-supervising Olivier Roupin, intern student from Institut d’Optique France, working for the dental

project.

• Co-supervising Fukui Kosuke, B4 student of Osaka University with Prof. Nagahara Hajime.

ʲࣾձݙߩʳ

• Reviewer of CVPR 2019, ICCV 2019, AAAI 2020, IEEE ACCESS

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Yichao Xu, Hajime Nagahara, Atsushi Shimada, Rin-ichiro Taniguchi,“TransCut2: Transparent Object Seg-

mentation from a Light-Field Image”ɼ IEEE Transactions on Computational Imaging (TCI)ɼ2019ɽ
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ֶձൃද

[1] Kento Shireida, Yichao Xu, Hajime Nagahara, Rin-ichiro Taniguchi,“LFD feature robust to distance change
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஌ೳ৘ใج൫෦໳ɹಛ೚ॿڭʢৗۈʣɹֿݪ ஐ೭

ʲ݉೚ʳ

• ৘ใՊֶڀݚՊ

ʲ׆ڀݚಈʳ

• ڀݚੜ੒ʹؔ͢Δ͑׵͍ݴ

ςΩετͷҙຯΛอͨ࣋͠··ελΠϧΛ੍͢ޚΔ͑׵͍ݴੜ੒ʹؔ͢ΔڀݚΛ͍ͯͬߦΔɽ۩ମతʹ͸ɼ೉ղ

ͳςΩετΛฏқʹ͑׵͍ݴΔ͜ͱʹΑͬͯϢʔβͷจষಡղΛࢧԉͨ͠ΓɼΧδϡΞϧͳςΩετΛϑΥʔϚ

ϧʹ͑׵͍ݴΔ͜ͱʹΑͬͯϢʔβͷ޷ΈͷςΩετΛੜΈग़ͨ͠Γ͢Δɽ·ͨɼ͑׵͍ݴੜ੒͸ਓؒͷͨΊͩ

͚Ͱͳ͘ɼػցͷͨΊʹ΋༗༻Ͱ͋Δɽྫ͑͹ɼॴ༩ͷػց຋༁Ϟσϧʹͱͬͯಘҙͳද͑׵͍ݴʹݱΔ͜ͱʹ

Αͬͯɼ຋༁จͷ඼࣭Λվળ͢Δ͜ͱ͕Ͱ͖Δɽ2018-2019೥౓͸ɼJSTͷڀݚඅ ACT-IΛ֫ಘ͠ɼओʹਓؒ

ͷͨΊͷ͑׵͍ݴੜ੒ͷڀݚʹऔΓ૊ΜͰདྷͨɽ2019-2021೥౓͸ɼJSTͷڀݚඅ ACT-XΛ֫ಘ͓ͯ͠Γɼओ

औΓ૊ΜͰ͍Δɽʹڀݚੜ੒ͷ͑׵͍ݴցͷͨΊͷػʹ

• ڀݚց຋༁ͷࣗಈධՁʹؔ͢Δػ

ց຋༁ͷࣗಈධՁϞσϧʹؔ͢Δػͭ࣋૬ؔΛ͍ߴց຋༁Ϟσϧͷޮ཰తͳ։ൃΛॿ͚ΔͨΊʹɼਓखධՁͱػ

͞༺ॴత͔ͭද૚తͳई౓͕རہɼͮ͘جʹͷҰக཰۟ޠͰ͸ɼਖ਼ղจͱ຋༁จͷڀݚߦΔɽઌ͍ͯͬߦΛڀݚ

Εͯདྷͨɽ2018-2019೥౓͸ɼՊݚඅʢ׆ڀݚಈελʔτࢧԉʣΛ֫ಘ͠ɼจͷϕΫτϧදͮ͘جʹݱେҬత͔

ͭҙຯతͳࣗಈධՁख๏ͷڀݚʹऔΓ૊Μͩɽ

• ςΩετͷϕΫτϧදݱʹؔ͢Δڀݚ

ਂ૚ֶशʹࣗͮ͘جવޠݴॲཧͷج൫ͱͳΔɼ୯ޠͷϕΫτϧදݱʹؔ͢ΔڀݚΛ͍ͯͬߦΔɽैདྷͷ୯ޠϕΫ

τϧ͸֤୯ޠʹ།ҰͷϕΫτϧΛׂΓ౰ͯΔ͕ɼզʑ͸ଟٛޠΛద੾ʹද͢ݱΔͨΊʹٛ͝ޠͱʹϕΫτϧΛׂ

Γ౰ͯΔڀݚʹऔΓ૊ΜͰ͍Δɽ·ͨɼ୯ޠͷϕΫτϧදݱͰ͸ѻ͑ͳ͍୯ؒޠͷแؚؔ܎Λѻ͏ͨΊʹɼ୯ޠ

ͷྖҬදݱʹؔ͢Δڀݚʹ΋औΓ૊ΜͰ͍Δɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• Society5.0࣮༻Խڌڀݚ఺ࢧԉۀࣄʮϥΠϑσβΠϯΠϊϕʔγϣϯڌ఺ʯSNS͔ΒͷύʔιφϥΠζυײ৘

෼ੳ

• ࣗવޠݴॲཧ๏Λద༻ͨ͠ڲਖ਼ࣃՊྍ࣏਍அࣗಈϓϩηεͷߴ౓Խ
• ΦʔετϥϦΞʹ͓͚ΔύϒϦοΫɾϛʔςΟϯά৽ฉࣄهͷࣗવޠݴॲཧղੳʹΑΔੈ࿦ܗ੒աఔڀݚͷߴ
౓Խ

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2019-2022೥౓, Պֶڀݚඅॿ੒ۚʢج൫ڀݚ Bʣ, “ΦʔετϥϦΞͷੈ࿦ܗ੒ͷྺ࢙తղ໌ɿࣗવޠݴॲཧʹ

ΑΔެ։ूձσʔλͷ෼ੳ”, ୅දɿ౻઒ོஉ, ௚઀ܦඅɿ1,330ສԁ

• 2019-2021೥౓, ઓུత૑଄ڀݚਪਐۀࣄʢJST, ACT-Xʮ਺ཧɾ৘ใͷϑϩϯςΟΞʯʣ, “ࣗવޠݴॲཧͷਅՁ

ΛҾ͖ग़͑͢׵͍ݴੜ੒”, ୅දɿֿݪஐ೭, ௚઀ܦඅɿ450ສԁ

• 2018-2019೥౓, ઓུత૑଄ڀݚਪਐۀࣄʢJST, ACT-Iʮ৘ใͱະདྷʯʣ, ύʔιφϥΠζͮ͘͞جʹݶኮ੍ޠ“

ΕͨςΩετੜ੒”, ୅දɿֿݪஐ೭, ௚઀ܦඅɿ400ສԁ

• 2018-2019೥౓, Պֶڀݚඅॿ੒ۚʢ׆ڀݚಈελʔτࢧԉʣ, “ϚϧνϞʔμϧ඼࣭ਪఆʹػͮ͘جց຋༁Ϟσ

ϧͷߴ౓Խ”, ୅දɿֿݪஐ೭, ௚઀ܦඅɿ210ສԁ
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ʲڭҭ׆ಈʳ

• Պֶ޻৘ใࢠ෦ిֶ޻ 3೥࣍഑౰ʮػցֶशͱσʔλॲཧٴͼԋशʯʢ4ճʣ

• σʔλϏϦςΟਓࡐҭ੒࠲ߨʮࣗવޠݴॲཧʯʢ4ճʣ

ʲࣾձݙߩʳ

• ฤूҕһɿޠݴॲཧֶձ
• ϓϩάϥϜҕһɿਓ޻஌ೳֶձશࠃେձ
• ൃද৆બߟҕһɿޠݴॲཧֶձ೥࣍େձ
• ࠪಡҕһɿޠݴॲཧֶձ࿦จࢽ, ਓ޻஌ೳֶձ࿦จࢽ, AAAI, ACL, EMNLP, NAACL, PACLIC

ʲۀڀݚ੷Ϧετʳ
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Ϗοάσʔλࣾձٕज़෦໳ɹಛ೚ॿڭʢৗۈʣɹେڮ ࢠൣ

ʲ݉೚ʳ

• ҩֶڀݚܥՊ

ʲ׆ڀݚಈʳ

• ྙཧࢧԉۀ຿ʹؔ࿈ͨ͠ॾڀݚ

ɼiLDiࡏݱ ར࣍େ಺ϓϩδΣΫτʣ͕ɼকདྷͷೋࡕͼٴڀݚʢάϥϯυνϟϨϯδެืڀݚԉ͢Δ֤ࢧۚࢿ͕

Γɼ͜Εʹؔ࿈ͯ͠ɼ༷ʑͳύʔιφϧσʔλΛऔ͓ͯ͠ࣄैʹ຿ۀԉࢧͷࡍཧ৹ࠪͷਃ੥Λ͢Δྙ͚ͯ޲ʹ༺

Γѻ͏ࡍͷྙཧతɾ๏తɾࣾձత՝୊ʢELSIʣΛ͍ͯ͠ڀݚΔɽ۩ମతʹ͸ɼϓϥΠόγʔอޢɼΠϯϑΥʔϜ

υɾίϯηϯτͷ͋ΓํʢඃऀݧͷಉҙೳྗΛΊ͙Δ໰୊ͳͲʣɼϏδωεར༻ʹ൐͏໰୊ɼޙࠓ༧ఆ͞Ε͍ͯ

ΔʮਓΛର৅ͱ͢Δҩֶڀݚܥʹؔ͢Δྙཧࢦ਑ʯͱʮώτήϊϜɾҨ఻ࢠղੳڀݚʹؔ͢Δྙཧࢦ਑ʯͷվਖ਼

ʢ౷߹ʣʹؔ͢Δಈ޲ௐࠪͳͲͰ͋Δɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• จ෦ՊֶলʮSociety5.0 ఺ڌڀݚʯϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ࣮

ʲڭҭ׆ಈʳ

• ฌݿҩྍେֶɹༀֶ෦ɾֶޢ؃෦ɾϦϋϏϦςʔγϣϯֶ෦ɹʮ๏ֶʯ
• େֶɹ๏ֶ෦ɹʮੜ໋ྙཧ๏ʯࢠ౎ঁژ
• େࡁࡕੜձத௡ޢ؃ઐ໳ֶߍɹʮྙཧֶʯ
• େࡕେֶɹʮ݈߁ҩྍ໰୊ղܾೳྗͷᔻཆʯڭҭϓϩάϥϜɹҩֶྙڀݚཧɾΨόφϯεಛ࿦̖ɹ

ʲࣾձݙߩʳ

• ೔ຊੜ໋ྙཧֶձɹ૯຿ҕһձҕһ
• ೔ຊҩֶ఩ֶɾྙཧֶձɹӡӦҕһձҕһ
• ฌݿҩྍେֶɹώτήϊϜɾҨ఻ࢠղੳڀݚʹؔ͢Δྙཧ৹ࠪઐ໳ҕһձҕһ

ʲۀڀݚ੷Ϧετʳ
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of individual genomic results in research settings. Journal of human genetics, 65(3), 251-261, 2020.

ֶձൃද

[1] Yamasaki C, Ohashi N, Kato K. A Study on Data Sharing Policies Among Human Gene/Variation Databases:

Scopes on Commercial Uses. Human Genome Meeting 2019. 24-26th April, 2019. Ewha Womans University,

Korea.
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[2] Yamasaki C, Ohashi N, Kato K. A Study on Data Sharing Policies Among Human Gene/Variation Databases:

Data Accessibility, Usability and Disclaimers. American Society of Human Genetics 2019 Annual Meeting.

15-19th October, 2019. George R. Brown Convention Center, USA

[3] ,㟒ઍཬࢁ େࢠൣڮ, Ճ౻࿨ਓ. ώτҨ఻ࢠɾόϦΞϯτɾ࣬ؔױ࿈σʔλϕʔεʹ͓͚Δσʔλڞ༗ϙϦγʔʹؔ

͢Δௐࠪͱ෼ੳͷࢼΈ. ೔ຊਓྨҨ఻ֶձୈ 65ճେձ, 6-9th November 2019.

[4] Yamasaki C, Ohashi N, Thorogoodand A, Joly Y, Kato K. A Study on Data Sharing Policies of Human

Gene/Variation/Phenotype Databases. 2020 GA4GH Connect virtual meeting, 25-26th March, 2020.
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஌ೳ৘ใج൫෦໳ɹಛ೚ॿڭʢৗۈʣɹ TRUNG THANH NGO

ʲ׆ڀݚಈʳ

• 3D Reconstruction with Polarization and Shading

In this project, we extend a previously published conference paper. We conducted more experiments

with different cameras and real-world objects and compared with their ground-truth geometries to further

evaluate the proposed method. A journal paper is being submitted.

• Age and Gender Estimation with Wearable Sensors

In this project, we also extend a previously published conference paper about a competition in the Inter-

national Join Conference on Biometrics 2019. A journal paper is being submitted.

• Dental Project

Dental implant surgery is an important medical treatment for human. The demand for dental implant

surgery is getting higher in terms of quality and aestheticism. People need their tooth replaced not only

when it is physically damaged or infected, they also want to have it replaced because it does not look

good. One of the request for the implant teeth is that it must fit the remaining teeth in the. In term

of visual quality, the implant teeth must have the similar reflectance characteristics of the original teeth.

Our research is to support dentist to quickly choose a suitable material and prepare an implant tooth.

We setup a goniophotometer to capture reflectance properties of tooth and search for a material of similar

properties. The project is being conducted and there has not any outcome yet.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• Dental Project

ʲࣾձݙߩʳ

• Reviewers: CVPR2020, ECCV2020, AAAI2020, IJCV, Pattern Recognition, Sensors, IEEE Transactions

on Information Forensics and Security, International Journal of Information Security, Remote Sensing
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஌ೳ৘ใج൫෦໳ɹಛ೚ڀݚһʢৗۈʣɹ Jacob Chan

ʲ׆ڀݚಈʳ

• IDS Pharmacy Project r Brain Processing and Modeling

In collaboration with the Laboratory of Molecular Neuropharmacology, the objective of this project is to

test the effects of pharmaceutical drugs on the brain. Upon receiving the brain images, our main task in

IDS is to model and the extract the deformation information due to the effects of drugs in 3-dimensional

volumetric format using the data, and accurately identify the regions of the brain that is affected by the

deformation for further analysis. This is to allow the pharmaceutical researchers to accurately determine

the places of deformations in the brain after administering the drug.

We have successfully processed and removed most of the artifacts from the original microscopy slice images

in FY2018, where problems such as vignetting, grid artifacts, and flickering were resolved. In FY 2019, we

concentrated on and non-linear registration where we extended the registration to deep-learning algorithms

to speed up the processing time. Thus far, the results are not very promising due to problems such as

intensity differences between the brain datasets.

• IDS Dental Project r Dental Implant Recognition

The objective of this project to localize and recognize dental implants from X-Ray or CT images. Upon

receiving the X-ray images and the 3D dental implant models, our main task in IDS first localize the

implants in the X-Ray images and then conduct 3D to 2D recognition from a list of given 3D implant

models.

In FY2018, we have successfully localized the implants using mask- RCNN and recognized the implants

using 3D to 2D projection gradient descent. However, as the shapes of the implants are to similar, we are

discussing with the dentist to find out more features to detect. We have asked for more data from the

dentist but there was no response from him.

• IDS Buddha Project r 3D Buddha Face Description

The objective of this project to recognize and describe the buddha faces in 3D to identify them in their

respective eras, location and various historical information.

Extracted 3D interpolation from 2D data, extracted 68 facial keypoints from 2D buddha faces, created

buddha face proportions for facial proportion comparisons for SUMAC and International Conference on

Multimedia publications. For 3D face comparisons, it is still in progress, thus far, we have projected the

faces in to 2D depth images and conducted PCA clustering for hierarchical agglomerative clustering.

• JSPS Start-Up r Object Interaction Recognition for Complete Scene Understanding

For complete scene understanding, there is a need to describe the interactions between objects. For this,

we propose to pair objects and recognize their current interactive state. By achieving this, all object pairs

will form a network of object interactions to describe the complete scene.

Currently, we have completed the network for recognizing individual actions of object and now moving on

to the creating descriptors for the interaction between the objects.
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ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• IDS Pharmacy Project r Brain Processing and Modeling

• IDS Dental Project r Dental Implant Recognition

• IDS Buddha Project r 3D Buddha Face Description

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2018-2019 ೥౓, Պֶڀݚඅॿ੒ۚ ,ԉࢧಈελʔτ׆ڀݚ “Object Interaction Recognition for Complete

Scene Uderstanding”ɼ(୅ද)Jacob Chan

ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] Renoust, B., Oliveira Franca, M., Chan, J., Le, V., Uesaka, A., Nakashima, Y., ... & Fujioka, Y. (2019,

October). BUDA. ART: A Multimodal Content Based Analysis and Retrieval System for Buddha Statues.

In Proceedings of the 27th ACM International Conference on Multimedia (pp. 1062-1064).

[2] Renoust, B., Oliveira Franca, M., Chan, J., Garcia, N., Le, V., Uesaka, A., ... & Fujioka, Y. (2019, October).

Historical and modern features for Buddha statue classification. In Proceedings of the 1st Workshop on

Structuring and Understanding of Multimedia heritAge Contents (pp. 23-30).
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஌ೳ৘ใج൫෦໳ɹಛ೚ڀݚһʢৗۈʣɹ Manisha Verma

ʲ׆ڀݚಈʳ

• Facial expression analysis

Main motivation of this project is to evaluate subject‘s efficiency to learn and manipulate the room envi-

ronment. A dataset, which is created using a reading task, is being used in this project work to evaluate

subject’s engagement. The task is focused on reading a specific text and recalling few specific and generic

words. Facial videos of subject is being used to determine subject‘s concentration state. Two models are

being trained, one is based on 3DCNN for whole videos and the other one uses a block-based input and

utilizes 3DCNN and long-short-term memory units. Both networks work better than eye tracking data

based evaluation for the same task.

• Retina vessel segmentation and classification

This project aims toward vessel segmentation and classification in artery and vein. Retinal imaging serves

as a valuable tool for diagnosis of various diseases and vessel segmentation and A/V classification are

very early operations towards this. A model, called IterNet, is proposed for vessel segmentation that uses

multiple mini-Unets to refine the output of Unet and outperforms other methods as it identify large as

well as very small vessels using refinery process. A classification model, called SeqNet, is proposed that

performs segmentation and classification sequentially and perform a post processing method to refine the

results by using neighboring vessel pixel information.

• Yoga pose classification

A new dataset called Yoga-82 for fine-grained human pose classification, is proposed aiming for Yoga poses.

The dataset consists of 82 yoga pose classes and 28k images. Moreover, the dataset attains a hierarchy of

three level with 6, 20 and 82 classes which helps in providing rich label information and consequently in

classification. Hierarchy depends on appearance of pose. This is first dataset in Yoga classification with

huge number of classes and hierarchy information. An evaluation study is performed using state-of-the-art

classification models and a modified hierarchy model is proposed to utilize hierarchical labels and that

outperforms baseline models.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• Daikin: Subject’s engagement analysis using facial expression

• AI in medical imaging

ʲڭҭ׆ಈʳ

• Guiding an intern who is working in Daikin project for subject’s engagement analysis using eye tracking

data.

ʲࣾձݙߩʳ

• Conference reviewer: in ECCV 2020, CVIP 2019

• Journal reviewer: MDPI Sensors, Elsevier JVCI
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ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] S. Kumawat, M. Verma, and S. Raman. LBVCNN: Local binary volume convolutional neural network for

facial expression recognition from image sequences. Proceedings of the IEEE Conference on Computer Vision

and Pattern Recognition Workshops, 2019.

[2] M. Verma, H. Kobori, Y. Nakashima, N. Takemura, and H. Nagahara. Facial Expression Recognition with

Skip-Connection to Leverage Low-Level Features. In IEEE International Conference on Image Processing

(ICIP), pp. 51-55, 2019.

[3] L. Li, M. Verma, Y. Nakashima, H. Nagahara, and R. Kawasaki. IterNet: Retinal Image Segmentation

Utilizing Structural Redundancy in Vessel Networks. In The IEEE Winter Conference on Applications of

Computer Vision, pp. 3656-3665, 2020.

[4] L. Li, M. Verma, Y. Nakashima, H. Nagahara, and R. Kawasaki. Joint Learning of Vessel Segmentation and

Artery/Vein Classification with Post-processing. In Medical Imaging with Deep Learning (MIDL), 2020.
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஌ೳ৘ใج൫෦໳ɹಛ೚ڭतʢৗۈʣɹ Noa Garcia

ʲ׆ڀݚಈʳ

• Visual Question Answering

This research studies techniques to understand the content of images and videos and perform human-like

reasoning when answering questions about them. The projects involved in this research are primarily

focused on understanding on how external knowledge can be leverage to improve language and vision

representations.

• Automatic Art Analysis

This research is focused on applying computer vision techniques to extract high-level information from art.

With this research, we study how to detect key attributes from paintings, such as the author, its year of

creation, etc., as well as how to discover new attributes from studying each artwork style.

ʲࣾձݙߩʳ

• Conference Reviewer: CVPR 2020, AAAI 2019, IJCAI 2019, ACMMM 2019

• Journal Reviewer: IEEE Transactions on Pattern Analysis and Machine Intelligence, Computer Vision and

Image Understanding, Journal of Applied Science and Engineering

• Workshop Reviewer: Women in Computer Vision 2019

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] Noa Garcia, Benjamin Renoust, Yuta Nakashima, “ContextNet: Representation and Exploration for Painting

Classification and Retrieval in Context”, Journal of International Journal of Multimedia Information Retrieval

(Springer), pp. 17-30, 2019.

[2] Noa Garcia, George Vogiatzis, “Learning Non-Metric Visual Similarity for Image Retrieval”, Journal of Image

and Vision Computing (Elsevier), pp. 18-25, 2019.

ֶձൃද

[1] Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima, “KnowIT VQA: Answering Knowledge-Based

Questions about Videos”, In Proceedings of Thirty-Fourth AAAI Conference on Artificial Intelligence (AAAI),

2020.

[2] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima, Haruo Takemura. “BERT repre-

sentations for Video Question Answering”, In Proceedings of IEEE Winter Conference on Applications of

Computer Vision (WACV), 2020.

[3] Noa Garcia, Benjamin Renoust, Yuta Nakashima, “Context-Aware Embeddings for Automatic Art Analysis”,

In Proceedings of ACM International Conference on Multimedia Retrieval (ICMR), 2019.

ͦͷଞ

[1] Noa Garcia, Benjamin Renoust, Yuta Nakashima, Best paper award candidate, “Context-Aware Embeddings

for Automatic Art Analysis”, 2019.
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஌ೳ৘ใج൫෦໳ɹಛ೚ڀݚһʢৗۈʣɹ Li Liangzhi

ʲ׆ڀݚಈʳ

• Vessel Segmentation ʹؔ͢Δڀݚ

It is necessary to extract an accurate and complete vessel map from the raw retinal image. We adopted a

modified U-Net model for this task. The proposed model can achieve state-of-the-art performances on all

public datasets. A research paper about this research is accepted by IEEE WACV 2020 conference.

• Artery/Vein Classification ʹؔ͢Δڀݚ

An important procedure for automatic diagnosis of artery hardening is to observe how much influence the

artery gives to the vein. Therefore, the system must have the ability to differentiate between the artery

and vein. We upgrade the segmentation model with the power to conduct classification and write a paper

about our work. The paper is accepted by MIDL 2020.

• Crossing Detection & Artery Level Prediction ʹؔ͢Δڀݚ

The objective is to detect the crossing from the vessel map and infer the level of artery hardening. The

training data of level prediction are collected from the Osaka University Hospital. Also, we have submitted

a paper to MICCAI 2020.

• Surgery Instrument Segmentation ʹؔ͢Δڀݚ

The objective is to find which instrument is in the video and where are they. Therefore, as the first step,

a labeled dataset is necessary to train deep learning models. A labelling standard is made for the labeling

process. The second step is to design a semantic segmentation model to find all the instruments in the

video and output their locations and trajectories. We are preparing a paper to report this work. This

paper will be submitted to BMVC 2020.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• AI Hospital Project

ʲڭҭ׆ಈʳ

• Give guidance to a PhD student on the research of Surgery Instrument Segmentation.

• Give guidance to a intern student from Wakayama University on the research of cardiac event prediction.

ʲࣾձݙߩʳ

- Journal Reviewer

• IEEE Transactions on Industrial Electronics

• ACM Transactions on Multimedia Computing, Communications, and Applications (TOMM)

• IEEE Internet of Things Journal

• IEEE Network Magazine

• IEEE Communications Letters

• Cyber-Physical Systems (Taylor & Francis)

• Industrial Robot (Emerald)

• Sustainable Computing: Informatics and Systems (Elsevier)

• Sensors (MDPI)
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- Conference Organizer (Technical Program Member)

• 2020 IEEE Global Communications Conference (IEEE GLOBECOM 2020), Dec 7-11, 2020, Taiwan.

• 2020 IEEE International Conference on Communications (IEEE ICC 2020), Jun 7-11, 2020, Ireland.

• 2019 Annual IEEE Middle East & North Africa Communications Conference (MENACOMM 2019), Nov

19-21, 2019, Bahrain.

• 2019 International Conference on Innovation and Intelligence for Informatics, Computing, and Technologies

(3ICT), Sep 22-23, 2019, Bahrain.

• 2019 IEEE 10th GCC Conference & Exhibition (IEEE GCC 2019), April 19-23, 2019, Kuwait.

• 2019 IEEE Global Communications Conference (IEEE GLOBECOM 2019), Dec 9-13, 2019, USA.

• 2019 IEEE International Conference on Communications (IEEE ICC 2019), May 20-24, 2019, China.

- Conference Reviewer

• 2020 European Conference on Computer Vision (ECCV 2020), Aug 23-28, 2020, UK.

• 2020 Winter Conference on Applications of Computer Vision (IEEE WACV 2020), Mar 1-5, 2020, USA.

ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] Liangzhi Li, Manisha Verma, Yuta Nakashima, Hajime Nagahara, Ryo Kawasaki, “IterNet: Retinal Image

Segmentation Utilizing Structural Redundancy in Vessel Networks”, In Proceedings of IEEE Winter Confer-

ence on Applications of Computer Vision (WACV), 2020.

[2] Liangzhi Li, Manisha Verma, Yuta Nakashima, Ryo Kawasaki, Hajime Nagahara, “Joint Learning of Vessel

Segmentation and Artery/Vein Classification with Post-processing”, In Proceedings of Medical Imaging with

Deep Learning (MIDL), 2020.

[3] Ryo Kawasaki, Liangzhi Li, Yuta Nakashima, Hajime Nagahara, Takayoshi Ohkubo, “A Fully Automated

Grading for Retinal Arteriovenous Crossing Signs Using Deep Neural Network Models”, In Proceedings of

Association for Research in Vision and Ophthalmology (ARVO) Annual Meeting, 2020.
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஌ೳ৘ใج൫෦໳ɹಛ೚ڀݚһʢৗۈʣɹ Thuong Nguyen Canh

ʲ׆ڀݚಈʳ

• Visual Privacy Protection

In this project, we design a visual privacy preserving camera via a lensless imaging system. Detection

followed by protection in conventional privacy cameras is vulnerable to software attacks that threaten

to expose image sensor data. By multiplexing the incoming light with a coded mask, a lensless camera

removes the spatial correlation and captures visually protected images. However, lensless imaging suffers

from poor reconstruction quality and pays no attention to the privacy of visual information. In this paper,

we propose a deep learning-based compressive sensing approach to reconstruct and protect sensitive regions

from secured lensless measurements. We predict sensitive regions via facial segmentation and separate them

from the captured measurements. Our deep compressive sensing network was trained with simulated data,

and was tested on both simulated and real lensless data.

However, lensless measurement is only visually secure and partially reveal object identity with simple clus-

tering technique. Moreover, robust recognition with multiple masks further reduce the security capability,

i.e. single decoder for multiple masks. This work focusses on designing masks that only decodable with

a corresponding decoder. We model the lensless capturing process as a spatial variant convolution layers,

thereby, enables an end-to-end learning framework. We design a straining scenario to maximize the num-

ber of distinguishable coded masks. A practical implementation is presented with masks represented by a

spatial light modulator.

Outcome: 1 published workshop paper, 1 conference paper under submission, 1 submitted patent.

• Eye curve detection

In this project, we inspect the Optical Coherence Tomography (OCT) images of the human eyes to check

the progress of some eye treatment. In order to do so, we need to extract a thin layer of the outermost

area of the cornea then evaluate the intensity of that layer. To detect the outermost layer of the cornea,

we detect at each local location with a local constraint. The local approach produces good enough results

but not consider the smoothness constraint. Therefore, we implement active contour segmentation with

the initialization from the local approach.

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• Society 5.0: Visual Security Camera

• AI Health: Eye Project

ʲࣾձݙߩʳ

• Volunteer for IEEE International Conference on Computational Photography 2019

• Young Processional in Signal Processing Subcommittee member

• Special Session Chair, International Symposium on Communication and Information Technologies 2019.
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ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] T. N. Canh and H. Nagahara, Deep compressive sensing for visual privacy protection in Flatcam Imaging,

Proceeding of the IEEE International Conference on Computer Vision Workshop, 2019.

[2] T. N. Canh, T. T. Ngo, and H. Nagahara, Visual privacy preserving lensless imaging, submitted to ECCV

2020.

ݖ࢈ࡒۀ࢈

[1] H. Nagahara and T. N. Canh, “Method and Device for Capture Visually Protected Images,” Japan Intellectual

Property Office 2019-190917, 2019. 10. 18.
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αʔϏε૑ग़ɾࢧԉ෦໳ɹಛ೚ڀݚһɹԬՈ ๛

ʲ׆ڀݚಈʳ

• ෼ࢠ௨৴ʹؔ͢Δڀݚ

෼ࢠ௨৴ͱ͸ɼੜ෺ͷ௨৴ํࣜʹΠϯεύΠΞ͞Εͨ௨৴ٕज़Ͱ͋Γɼ৘ใ௨৴෼໺ʹ͓͍ͯɼ৽͍͠௨৴ٕज़

ͱͯ͠஫໨ΛूΊ͍ͯΔɽిؾ৴߸Λ༻͍Δैདྷͷ௨৴ٕज़ͱҟͳΓɼ෼ࢠ௨৴Ͱ͸Խֶ৴߸Λ༻͍Δɽ͜ͷݚ

੒ʹ͍ͭͯऔΓ૊Μͩɽܗ଄ߏ௨৴ͷԠ༻ͱͯ͠ɼༀ෺༌ૹ΍ࢠͰ͸ɼ෼ڀ

• ๔ੜ෺ֶϏοάσʔλͷ෼ੳࡉ

๔ͷը૾Λ෼ੳ͢Δࡉੜͨ͠࡯؍ΑΓऔಘͨ͠σʔλΛ෼ੳͨ͠ɽ۩ମతʹ͸ɼλΠϜϥϓεʹݧ๔ੜ෺ֶ࣮ࡉ

͜ͱʹΑΓɼੜࡉ๔ಉ࢜ʹಇ͘૬࡞ޓ༻ͷཧղʹͨ͠ݙߩɽ

• ੜମ಺όΠΦφϊηϯαωοτϫʔΫʹؔ͢Δڀݚ

ੜ෺༝དྷͷૉ͔ࡐΒͳΔ਺ϛΫϩϯ͔Β਺ेϛΫϩϯఔ౓ͷେ͖͞ͷࣗ཯ҠಈܕηϯαΛ༻͍ͯߏங͞ΕΔɼੜ

ମ಺όΠΦφϊηϯαωοτϫʔΫΛɼطଘͷ৘ใ௨৴ωοτϫʔΫͱ౷߹͢Δ͜ͱΛ໨తͱ͢ΔڀݚͰ͋Δɽ

ੜମ಺όΠΦφϊηϯαωοτϫʔΫʹ͓͍ͯɼੜମ಺ͷॏཁ͔ͭඍऑͳ৴߸Λݕग़͠ɼͦΕΛ֎෦ثػʹಧ͚

ΔͨΊͷ৴߸૿෯఻೻ํࣜΛઃ͠ܭɼ্ػࢉܭͷγϛϡϨʔγϣϯʹΑΓɼੑೳΛධՁͨ͠ɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• GLADIATOR: A paradigm shift in Oncology Research via externally controllable molecular communica-

tions for ”bio-nano-machine diagnostics” https://www.fet-gladiator.eu/

ʲ֎෦ڀݚඅ֫ಘঢ়گʳ

• 2020-2021 ೥౓, ֶज़ڀݚॿ੒ۚجॿ੒ۚ एखڀݚ, “ੜମ಺όΠΦφϊηϯαωοτϫʔΫͷߏ଄੍ࣜํޚ”,

ʢ୅දʣԬՈ๛

• 2018-2019೥౓, ֶज़ڀݚॿ੒ۚجॿ੒ۚ एखڀݚ, “ੜମ಺όΠΦφϊηϯαωοτϫʔΫͷͨΊͷײછܕ৴߸

૿෯఻೻ํࣜ”, ʢ୅දʣԬՈ๛

ʲࣾձݙߩʳ

• ձٞࡍࠃ BICT 2020 ʹͯ Workshop chair Λ຿Ίͨ

• IEEE Communication Society ͷ Molecular, Biological and Multi-Scale Communications Technical Com-

mittee Ͱ Web chair Λ຿Ίͨ

• ձٞ࿦จͷࠪಡʢIEEEࡍࠃ GLOBECOM / ACM NanoCom / EAI BICT ͳͲʣ, δϟʔφϧ࿦จͷࠪ

ಡ (Transactions on Mobile Computing / IEEE Transactions on Molecular, Biological, and Multi-Scale

Communications / IEEE Transactions on NanoBiosciences ͳͲ)

ʲۀڀݚ੷Ϧετʳ

࿦จࢽࡶ

[1] T. Nakano, L. Lin, Y. Okaie, C. Wu, H. Yan, T. Hara, K. Harumoto, “Random Cell Motion Enhances

the Capacity of Cell-Cell Communication,” IEEE Transactions on Molecular, Biological and Multi-Scale

Communications, Vol. 5, No. 2, pp. 158–162, Nov. 2019 (DOI: 10.1109/TMBMC.2020.2983909)
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[2] Y. Okaie, “Cluster Formation by Mobile Molecular Communication Systems,” IEEE Transactions on

Molecular, Biological and Multi-Scale Communications, Vol. 5, No. 2, pp. 153–157, Nov. 2019 (DOI:

10.1109/TMBMC.2020.2981662)

[3] T. Nakano, Y. Okaie, Y. Kinugasa, T. Koujin, T. Suda, Y. Hiraoka, T. Haraguchi, “Roles of Remote and

Contact Forces in Epithelial Cell Structure Formation,” Biophysical Journal, Vol. 118, No. 6, pp. 1466–1478,

2020 (DOI: 10.1016/j.bpj.2020.01.037).

[4] T. Nakano, Y. Okaie, S. Kobayashi, T. Hara, Y. Hiraoka, T. Haraguchi, “Methods and Applications of Mobile

Molecular Communication,” Proceedings of the IEEE, Vol. 107, No. 7, pp. 1442–1456, Jun. 2019 (DOI:

10.1109/JPROC.2019.2917625)

ֶձൃද

[1] Y. Okaie, and T. Nakano, “Binary Concentration Shift Keying with Multiple Measurements of Molecule

Concentration in Mobile Molecular Communication,” In Proceedings of 12th EAI International Conference

on Bio-inspired Information and Communications Technologies (BICT 2020), 10 pages (accepted), 2020.

[2] K. Yonekura, T. Nakano, Y. Okaie, T. Hara, and K. Harumoto, “Network formation model of bio-

nanomachines based on directed migration and adhesion,” In Proceedings of IEEE Wireless Communications

and Networking Conference (WCNC 2020), 6 pages, 2020.

[3] S. Ishiyama, T. Nakano, Y. Okaie, T. Hara, K. Harumoto, “Data-driven Simulation of Epidemic Informa-

tion Dissemination in Mobile Molecular Communication,” In Proceedings of 6th Annual ACM International

Conference on Nanoscale Computing and Communication (ACM NanoCom 2019), 2 pages, 2020.
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ਓؒ૯߹σβΠϯ෦໳ɹಛ೚ࢣߨʢৗۈʣɹ৽࠺ ਸ߂

ʲ׆ڀݚಈʳ

• ໰୊Ͱ͋Δɽ͔͠͠໰୊ͷࣗ༝౓͸८ճηʔϧεϚϯͨ͠ࣅϧʔτਪનͷ໰୊͸८ճηʔϧεϚϯ໰୊ͱྨޫ؍
໰୊ΑΓ΋ଟ͘ɼઃఆ͠ͳ͚Ε͹ͳΒͳ͍ύϥϝʔλ΋ଟ͍ɽ͜ͷ໰୊ʹ͸८ճηʔϧεϚϯ໰୊ͷΑ͏ͳີݫ

ͳҙຯͰͷ࠷దղ΋ଘ͠ࡏͳ͍ɽ࠷ऴతʹੜ੒͞ΕΔϧʔτ͕ଥ౰ͳ΋ͷͳͷ͔ɼਓ͕ؒ൑அ͢Δඞཁ͕͋Δɽ

ͦͷͨΊɼ࠷దԽ͢Δ΂͖໨తؔ਺Λ୯७ʹҠಈڑ཭ʹ͍ߴॏΈΛ΋ͨͤͨ΋ͷʹ͢Δͷ͔ɼԿΒ͔ͷܗͰϢʔ

βʔͷຬ଍౓ΛۙࣅͰ͖ͦ͏ͳؔ਺ΛԾఆ͢ΔͳͲͷ޻෉͕ඞཁʹͳΔɽϢʔβʔͷຬ଍౓Λۙ͢ࣅΔख๏ͱ͠

ͯ͸ twitterͰ͞ٴݴΕͨճ਺Λར༻͢Δͱଥ౰ͳޫ؍ϧʔτ͕ੜ੒͞ΕΔ͜ͱ͕Θ͔͍ͬͯΔɽ·ͨ࠷దԽ໰

୊ͷղ๏ͷதʹϢʔβʔͷຬ଍౓Λۙ͢ࣅΔաఔΛೖΕͯ͠·͏ख๏ͳͲ΋͑ߟΔ͜ͱ͕Ͱ͖Δɽຊ೥౓Ͱ͸ɼ

͜͏͍ͬͨϢʔβʔͷຬ଍౓ͷۙࣅʹ஫໨ͨ͠ڀݚΛͨͬߦɽ

• Ո௞ͱ஍ཧ৘ใͷؔ܎Λ෼ੳ͢Δ͜ͱͰɼ஍Ձͷ༧ଌͳͲͷԠ༻ʹ׆༻͢ΔڀݚΛͨͬߦɽ୯७ͳઢܕճؼͰ͸
͜ͷ໰୊Λѻ͏ͷ͕͍͜͠ݫͱ͕Θ͔͍ͬͯΔɽͦ͜Ͱάϥϑߏ଄Λѻ͏χϡʔϥϧωοτΛར༻ͨ͠෼ੳΛ

Λར༻ͨ͠ɽ܎ொଜͷྡ઀ؔࢢ଄ͱͯ͠͸ߏɽάϥϑͨͬߦ

• จষͷײ৘ੑۃΛਪఆ͢Δ໰୊͸ɼ༷ʑͳԠ༻ͰॏཁͱͳΔλεΫͰ͋ΔɽಛʹॏཁͳԠ༻ͱͯ͠ amazonͷϨ

Ϗϡʔ͔Β٬ސͷಈ޲ͷ෼ੳ͢ΔԠ༻ͳͲ͕஌ΒΕ͍ͯΔɽ͜ͷײ৘ੑۃΛਪఆ͢Δ໰୊ΛχϡʔϥϧωοτͰ

ɽͨͬߦΛڀݚख๏ͷ͏ߦਫ਼౓Ͱ͍ߴ

ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] /ϧʔτਪનͷҰख๏ޫ؍ྀͨ͠ߟεϙοτͷ๚໰໨తΛޫ؍ ্֯௚࠸ (Ԭࢁେֶ), ৽߂࠺ਸ (େࡕେֶ), ଠాֶ

(Ԭࢁେֶ)/ /J1-1/ DEIM2020 ୈ̍̎ճσʔλֶ޻ͱ৘ใϚωδϝϯτʹؔ͢ΔϑΥʔϥϜ

[2] ॴࡏ஍৘ใͱ Graph ConvolutionʹΑΔ௞ି෺݅Ձ֨ਪఆͷҰख๏/ Ճ౻ெ೭ (Ԭࢁେֶ), ଠాֶ (Ԭࢁେֶ), ৽

ਸ߂࠺ (େࡕେֶ)/ J2-1/ DEIM2020 ୈ̍̎ճσʔλֶ޻ͱ৘ใϚωδϝϯτʹؔ͢ΔϑΥʔϥϜ

[3] Ϣʔβ͕ೖྗͨ͠஍఺ͷۙ๣Λ༏ઌ͢Δޫ؍ϧʔτਪનͷҰख๏ த໺ᠳࢠ (Ԭࢁେֶ), ৽߂࠺ਸ (େࡕେֶ), ଠా

ֶ (Ԭࢁେֶ) J3-4 DEIM2020 ୈ̍̎ճσʔλֶ޻ͱ৘ใϚωδϝϯτʹؔ͢ΔϑΥʔϥϜ

[4] SE-ResNet AttentionϞσϧʹΑΔ؍఺෇͖ײ৘ੑۃਪఆͷҰख๏ وอాେٱ (Ԭࢁେֶ), ৽߂࠺ਸ (େࡕେֶ),

ଠాֶ (Ԭࢁେֶ) G8-3 DEIM2020 ୈ̍̎ճσʔλֶ޻ͱ৘ใϚωδϝϯτʹؔ͢ΔϑΥʔϥϜ
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ਓؒ૯߹σβΠϯ෦໳ɹಛ೚ڀݚһʢৗۈʣɹ୮Ӌ ਅོ

ʲ׆ڀݚಈʳ

• ө૾ղੳٕज़Λ༻͍ͨߦಈղੳʹؔ͢Δ࣮ূతڀݚ

ɹຊڀݚͰ͸ɼө૾ηϯαΛ༻͍ͨγεςϜͷɼࣾձͷ҆৺ɾ҆શͷ֬อʹ܎Δ෼໺ʢ๷ࡂɾ๷൜ͳͲʣ΁ͷద

༻ʹΉ͚ɼө૾ʹߦͮ͘جಈղੳٕज़ͷߏஙΛ໨͍ͯ͠ࢦΔɽ۩ମతʹ͸ɼ࣮ڥ؀ԼͰͷߴਫ਼౓ਓྲྀਪఆɼਓ෺

ೝূɼਓ෺ݕग़ɼ·ͨݸਓ͓Αͼऺ܈ͷߦಈղੳɼਓ෺ͷߦಈ΍ಈ࡞ɼঢ়ଶͷೝࣝͳͲͷ࣮ݱΛ໨ඪͱ͍ͯ͠Δɽ

ɹ͜ΕΒͷڀݚͷͨΊʹ͸ɼਓʑ͕ࣗવʹา͍͍ͯΔ༷ࢠΛࡱӨ͠ɼਓ෺ө૾Λऔಘ͢Δඞཁ͕͋Δɽͦ͜Ͱɼ

େࡕେֶਧాΩϟϯύε಺ͷۀ࢈Պֶڀݚॴɼੜ໋Պֶਤॻؗɼηϯςϥεͷ 3ͭͷΤϦΞʹɼྙڀݚཧҕһձ

ͷঝೝΛड͚࣮ͯݧ༻ΧϝϥΛઃஔ͠ɼ࣮ ը͍ͯ͠ΔɽܭɾࢪͰσʔλͷऩूΛ্࣮ͨͬߦΔप஌Λे෼ؔ͢ʹݧ

ɹ͔͠͠ɼ๷൜ΧϝϥͱҟͳΓɼզʑͷ༷ʹڀݚ໨తͰͷΧϝϥͷઃஔ (ҎԼɼڀݚ໨తͰͷΧϝϥΛ࣮ݧ༻Χ

ϝϥͱݺͿ)΍औಘ͞Εͨө૾Λղੳ͢Δ͜ͱ͸ࣾձతͳ߹ҙ͕ಘΒΕ͍ͯΔͱ͸͍͕͍ͨݴɽ͜Ε͸ɼऔಘ͞

ΕΔө૾ʹݸਓΛࣝผՄೳͳ৘ใؚ͕·Ε͍ͯΔ͜ͱʹਂؔ͘͢܎ΔɽҰൠͷਓʑΛΧϝϥͰࡱӨ͢ΔΑ͏ͳ࣮

ਓ৘ใΛऩू͢Δ͜ͱͱͳΔͨΊɼ༷ʑͳ͜ͱʹ஫ҙͯ͠ਐΊ͍ͯ͘ඞཁݸ͸ɼಉҙΛಘΒΕ͍ͯͳ͍ਓʑͷݧ

͕͋Δɽ·ͨɼ࣮ݧ༻ΧϝϥͰҰൠͷਓʑΛࡱӨ͢Δ࣮ݧΛɼͲͷ༷ͳखॱ΍ख๏Λ༻͍ͯਐΊ͍͚ͯ͹ɼཧղ

ΛಘͭͭਐΊΔ͜ͱ͕Ͱ͖Δ͔ʹ͍ͭͯ໌֬ͳࢦ਑͸ଘ͍ͯ͠ࡏͳ͍ɽͦ͜Ͱɼզʑ͸ऩूͨ͠σʔλΛਓ෺ߦ

ಈղੳٕज़։ൃͷ໨తʹར༻͢Δ͚ͩͰͳ͘ɼ࣮ݧ༻ΧϝϥʹΑΔσʔλऩूʹର͢Δࣾձత߹ҙΛಘΔͨΊʹ

ඞཁͳաఔ΍ख๏΋ຊڀݚͰ໛͢ࡧΔɽ

ɹۀ࢈ՊֶڀݚॴʢҎԼɼݚ࢈ʣΤϦΞͰ͸ɼݚ࢈ॴ಺ʹ 40୆ͷ࣮ݧ༻ΧϝϥΛઃஔ͠ɼॴ಺Λԟདྷ͍ͯ͠Δ

ҰൠͷਓʑΛର৅ͱͨ͠σʔλऩूΛ։͍ͯ࢝͠Δ [1, 2]ɽݚ࢈Ͱ͸ɼ࣮ݧઆ໌ձ΍࣮ݧ༻Webϖʔδɼσδλ

ϧαΠωʔδΛ༻͍࣮ͯࢪ࣮ݧΛ௨஌͢Δͱ൐ʹɼ࣮ݧ೔౰೔͸ࡱӨΤϦΞʹೖΔखલʹཱͯ؃൘Λઃஔ͍ͯ͠

ͨɽ2017೥౓͸ɼ࠷େ 9୆ͷ࣮ݧ༻ΧϝϥΛ༻͍ɼ࠷௕ ɽ2018೥౓͸ɼΧ͍ͨͯ͠ࢪӨΛ࣮ࡱͷ࿈ଓؒ࣌48

ϝϥͷ୆਺ٴͼ࣮ؒ࣌ݧΛԆ௕͠ɼઃஔ͍ͯ͠ΔશͯͰ͋Δ 40୆ͷΧϝϥΛ༻͍ɼ࠷௕ Λݧ౉Δ࣮ʹؒ࣌101

͹ɼ͑ߦΔप஌Λؔ͢ʹࢪ࣮ݧͳͲΛ௨࣮ͯ͡ࢪઆ໌ձͷ࣮ݧΔ͕ɼ࣮͍ͯ͠ࢭٳΛݧɽ2019೥౓͸࣮ͨ͠ࢪ࣮

͍ͭͰ΋࣮ݧΛ࣮ࢪͰ͖Δঢ়ଶͰ͋Δɽ

ɹੜ໋ՊֶਤॻؗΤϦΞͰ͸ɼ2018 ೥౓ʹ 46 ୆ͷ࣮ݧ༻Χϝϥͷઃஔ͕ྃ͠׬ɼͦͷΧϝϥΛར༻࣮͠ݧΛ

ʹWebϖʔδɼ୎্ͷαΠϯɼσδλϧαΠωʔδ༺ݧઆ໌ձ΍࣮ݧΔɽੜ໋ՊֶਤॻؗͰ͸ɼ࣮͍ͯ͠ࢪ࣮

Α࣮ͬͯࢪ࣮ݧΛप஌͍ͯ͠Δɽݚ࢈ͱҟͳΓೖΓݶ͕ޱΒΕ͍ͯΔͨΊɼࡱӨΤϦΞʹೖΔલͷཱͯ؃൘͸ɼ

ਤॻؗೖΓޱͱɼ௨༻ޱͷΈʹઃஔ͍ͯ͠Δɽ2018 ೥౓͸ɼ݄ 4 ճɼฏ೔ͷ։ؗؒ࣌தʹ 46 ୆શͯͷΧϝϥ

Λݧ࣮ͨͬ࢖Λ࣮ͨ͠ࢪɽ2019೥౓͸લ೥౓ͱಉ༷ʹɼఆظతͳઆ໌ձΛ্࣮ͨ͠ࢪͰɼ݄ 2-4ճఔ౓࣮ݧΛ

ظ೥౓ಉ༷ʹɼఆࠓɽདྷ೥౓΋ɼͨ͠ࢪΛ࣮ݧ೥౓͸౔೔ʹ΋࣮ࠓΔɽલ೥౓͸ฏ೔ͷΈͰ͕͋ͬͨɼ͍ͯͬߦ

తͳઆ໌ձΛ࣮͢ࢪΔͱ൐ʹ࣮ݧΛ͏ߦ༧ఆͰ͋Δɽ

ɹηϯςϥεΤϦΞʹ͍ͭͯ͸࣮͚޲ʹࢪ࣮ݧ४උதͰ͋ΔɽηϯςϥεΤϦΞͰ͸ɼΤϦΞʹ৵ೖͰ͖ΔՕॴ

͕ແ਺ʹ͋Γɼશͯͷ৔ॴʹ࣮ࢪ࣮ݧͷࠂ஌΍࣮ݧ౰೔ʹࡱӨΤϦΞΛ௨஌͢Δཱͯ؃൘ͷઃஔͳͲ͸ࠔ೉Ͱ͋

Δɽͦ͜Ͱɼओཁͳ௨࿏ʹৗઃͷ؃൘Λઃஔ͢Δͱ൐ʹɼࡱӨΤϦΞ಺ʹσδλϧαΠωʔδΛઃஔͨ͠ɽ͜Ε

ΒʹΑΓɼ೔ࠒηϯςϥεΤϦΞͷࢪઃΛར༻͢Δਓʑʹप஌Λ্ͨͬߦͰ࣮ݧΛ࣮͢ࢪΔɽ·ͨɼଞͷΤϦΞ

ͱಉ༷ʹ࣮ݧ༻WebϖʔδʹΑΔɼ࣮ࢪ࣮ݧͷप஌΍௨஌ͳͲ΋͏ߦɽ2018೥౓͸ɼΧϝϥͷઃஔ͕ྃ͠׬ɼ

ɽ2019೥౓͸ɼਤͨ͠ࢪձΛ࣮׵ަݟ΍ɼҙ౼ݕͷ௨஌ํ๏ͷݧ࣮͚ͯ޲ʹ࢝։ݧ࣮ 8.1ʹࣔ͢ɼৗઃͷ؃൘

͓ΑͼσδλϧαΠωʔδͷઃஔ͕ͨྃ͠׬ɽৗઃͷ؃൘ʹ͸ॅॴ΍ి࿩൪߸΋͞ࡌهΕ͓ͯΓɼ໰͍߹Θ͕ͤ

͋ͬͨ৔߹ͷԠରͷํ๏΍ɼ๚໰ऀ͕དྷͨ৔߹ʹ౉͓͢ڀݚΑͼ࣮ݧΛઆ໌͢ΔύϯϑϨοτΛ࡞੒ͨ͠ɽ2020
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ਤ 8.1: ηϯςϥεʹઃஔ͞Ε͍ͯΔσδλϧαΠωʔδʢࠨʣͱ؃൘ʢӈʣͷྫ

೥౓͸ɼ࣮ݧ࣮͚ͨ޲ʹࢪ࣮ݧ௨஌΍࣮ݧઆ໌ձͳͲΛ࣮͠ࢪɼ࣮ݧΛ։࢝͢Δ༧ఆͰ͋Δɽ

ɹ·ͨɼ2019೥౓͸࣮ݧ༻WebϖʔδΛϦχϡʔΞϧͨ͠ɽैདྷͷ࣮ݧ༻WebϖʔδΑΓ΋ݟӫ͑Λྑ͘͠ɼ

৘ใͷݟқ͞΍ɼࡱӨͷର৅ͱͳΔํͷ࣮ݧ΁ͷ҆৺ײΛ૿͢͜ͱΛظ଴͍ͯ͠Δɽ·ͨɼ͜Ε·Ͱ͸ 3 ͭͷ

ΤϦΞͦΕͧΕͷϖʔδͷΈͰ͕͋ͬͨɼ3ڌ఺Λ΁ͷϦϯΫ΍ͦΕͧΕͷ৽ண৘ใΛవΊͯݟΔ͜ͱ͕Ͱ͖Δ

ϖʔδ΋௥Ճͨ͠ɽ

ʲֶࡍɾڞֶ࢈૑ϓϩδΣΫτʳ

• Smart City Projectʮө૾ղੳٕज़Λ༻͍ͨߦಈղੳʹؔ͢Δ࣮ূతڀݚʯ

ʲࣾձݙߩʳ

• ೔ຊόʔνϟϧϦΞϦςΟֶձχϡʔζϨλʔҕһ

ʲۀڀݚ੷Ϧετʳ

ֶձൃද

[1] ୮Ӌਅོɼଜদେޗɼᴳݪ༃ɼീ໦࢙߁ɼ“େֶΩϟϯύεʹ͓͚Δ࣮ݧ༻ΧϝϥΛ༻͍ͨਓ෺ߦಈө૾औಘ ʙେ

.ʙ”ɼ৴ֶٕใɼVolྫࢪॴͰͷ࣮ڀݚՊֶۀ࢈େֶࡕ 117ɼNo. 164ɼpp. 77-82ɼ2017ɽ

[2] ୮Ӌਅོɼଜদେޗɼᴳݪ༃ɼീ໦࢙߁ɼ“େֶΩϟϯύεʹ͓͚Δ࣮ݧ༻ΧϝϥΛ༻͍ͨਓ෺ߦಈө૾औಘ ʙେ

,”ʙྫࢪॴͰͷ࣮ڀݚՊֶۀ࢈େֶࡕ ୈ 7ճόΠΦϝτϦΫεͱೝࣝɾೝূγϯϙδ΢Ϝ (SBRA 2017)ɼS4-27ɼ

pp. 1-2ɼ2017ɽ
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ʣۈतʢඇৗڭըࣨɹಛ೚ا ๺Ԭ ྑ༤

ʲ׆ಈ಺༰ʳ

ίʔσΟωʔ๼ʹ͋Δɽڀݚ຿͸ɼσʔλϐϦςΟαΠΤϯεɾΤϯδχΞϦϯάʹؔ͢Δଟ༷ͳۀըࣨͷओͨΔا

ྩ࿨ݩ೥౓ʹ͸ɼόΠΦαΠΤϯε෦໳ɾੜ໋γεςϜྖҬ (̍݅)ɼϔϧεαΠΤϯε෦໳ɾҩྍΠϊϕʔγϣϯྖҬ

(̐݅)ɼਓؒ૯߹σβΠϯ෦໳ (̍݅)Ͱ݅̒ܭͷ৽نσʔλۦಈڞܕ૑ڀݚϓϩδΣΫτ্ཱ͕͕ͪΓɼܧଓ෼ΛؚΊ

ͯϓϩδΣΫτ૯਺ 24݅ͱͳ͍ͬͯΔɽͳ͓ɼຊ೥౓͸ֶڞࡍ૑ϓϩδΣΫτΛର৅ͱͯ͠૯ֹ 2,400 ສԁͷ׆ڀݚ

ಈඅ഑෼Λ࣮ͨ͠ࢪɽࣜגձࣾ JR ੢೔ຊςΫγΞͱͷʲֶ࢈࿈ܞʹΑΔమಓٕۀࣄज़มֵϓϩδΣΫτʳडୗڀݚʹ

ؔͯ͠͸ɼฏ੒ 30೥ 1݄͔Βྩ࿨ݩ೥౓·Ͱडୗؒظڀݚதʹ՝୊ผϫʔΩϯά (20ճ)͓Αͼશମձٞ (6ճ)Λ։

һڭһ͸ɼIDS݉೚ڭɽडೖͨ͠࠵ Պڀݚ޻ૅج 3 ໊ɼਓؒՊֶڀݚՊ 1 ໊ɼڀݚֶ޻Պ໊̍Ͱ͋Δɽ

1. ϓϩδΣΫτڀݚ૑ڞࡍֶ

༷ʑͳ෼໺ʹσʔλۦಈڀݚܕΛಋೖ͠ɼڀݚελΠϧͷมֵΛਤΔ૊৫Ͱ͋ΔʮσʔλϏϦςΟϑϩϯςΟΞ

ͱऀڀݚͱֶ಺ͷ༷ʑͳ෼໺ͷऀڀݚ൫෦໳ج಺ͷσʔλϏϦςΟߏػը͕ࣨத৺ͱͳΓ౰֘ا͍͓ͯʹʯߏػ

ͷϚονϯάΛاը͠ɼʮσʔλۦಈڞࡍֶܕ૑ڀݚϓϩδΣΫτ (Լࢀهর)ʯࢧԉΛ࣮ͨ͠ࢪɽ

ਤ 8.2: σʔλۦಈڞࡍֶܕ૑ϓϩδΣΫτͷਪਐ

2. ૑ϓϩδΣΫτڞֶ࢈

ྩ࿨ݩ೥౓ͷࣜגձࣾ JR ੢೔ຊςΫγΞͱͷʲֶ࢈࿈ܞʹΑΔమಓٕۀࣄज़มֵϓϩδΣΫτʳʹؔͯ͠͸ɼ

̧̟੢೔ຊςΫγΞ͔Βͷڞֶ࢈૑χʔζʹؔ͢Δཁ๬΁ͷରԠΛओମͱ̞ͯ͠ DS γʔζͱͷ͕ͭ࣋ऀڀݚ

ϚονϯάΛࢼΈɼϫʔΩϯάάϧʔϓʢ̬̜ 1,2,3,4ʣʹΑΔडୗ׆ڀݚಈΛ࣮ͨ͠ࢪɽԼهʹɼ͜ͷ̎೥ؒͷ

औ૊֓ཁΛࣔ͢ɽ

[ฏ੒ 30 ೥౓ڀݚςʔϚ]

ᶃ σʔλϚΠχϯάʹΑΔอશՔಇσʔλͷ෼ੳʢڀݚֶ޻ૅجՊɾڭतɾޱסխ߂ʣ

ᶄ Իڹ෼ੳʹΑΔނো༧஌γεςϜʹ͍ͭͯʢڀݚֶ޻ૅجՊɾڭतɾ൧ᅳ༸ೋʣ

ᶅ ਓֶؒ޻Λ࠷ͨ͠༺׆దҊ಺ख๏ཱ֬ʢਓؒՊֶڀݚՊɾڭतɾฏҪܒʣ

डୗڀݚඅɿ௚઀ܦඅɿ8,846,152 ԁɼؒ઀ܦඅɿ2,653,848 ԁɼ߹ܭɿ11,500,000 ԁ

[ྩ࿨ݩ೥౓ڀݚςʔϚ]

ᶃ σʔλϚΠχϯάʹΑΔอશՔಇσʔλͷ෼ੳʢڀݚֶ޻ૅجՊɾڭतɾޱסխ߂ʣ

ᶄ Իڹ෼ੳʹΑΔނো༧஌γεςϜʹ͍ͭͯʢڀݚֶ޻ૅجՊɾڭतɾ൧ᅳ༸ೋʣ

ᶅ ਓֶؒ޻Λ࠷ͨ͠༺׆దҊ಺ख๏ཱ֬ʢਓؒՊֶڀݚՊɾ।ڭतɾฏҪܒʣ

ᶆ మಓΠϯϑϥΛར׆༻ͨ͠஍ҬݙߩʹؔΘΔॳݕظ౼ʢڀݚֶ޻Պɾࢣߨɾ෢ా༟೭ʣ

डୗڀݚඅɿ௚઀ܦඅɿ4,200,000ԁɼؒ઀ܦඅɿ1,800,000ԁɼ߹ܭɿ6,000,000ԁ
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ྩ࿨̎೥౓΋Ҿ͖ଓ͖اը͕ࣨ༗͍ͯ͠ΔωοτϫʔΫΛ׆༻ͨ͠डୗڀݚ΍ຊֶͷڀݚγʔζͱͷϚονϯά

͓ΑͼؒۀاϚονϯάΛࢼΈɼ۩ମతͳۀا՝୊ͷղܾʹ͛ܨΔ͜ͱΛ໨͢ࢦɽ

3. ͦͷଞͷ׆ಈ

ฏ੒ 29 ೥౓ޙ൒͔Β͕ۀࣄ։࢝͞ΕͨɼจՊলิॿۀࣄʮσʔλؔ࿈ਓࡐҭ੒ϓϩάϥϜʯʹ͓͍ͯ࠾୒͞Ε

ͨʮσʔλؔ࿈ਓࡐҭ੒ؔ੢஍۠ίϯιʔγΞϜʯ࣮ࢪ੹೚ऀɿڀݚ୲౰ཧࣄɼ̨̞̙ߏػ௕ɼ࣮຿੹೚ऀɿླ

໦و਺ཧɾσʔλՊֶڭҭڀݚηϯλʔ෭ηϯλʔ௕ͷ࣮຿ମ੍ʹ͓͚Δ෭࣮຿੹೚ऀͱͯ͠౰֘ۀࣄͷαϙʔ

τΛ͍ͯͬߦΔɽຊۀࣄͰ͸ɼσʔλۦಈࣾܕձʹ͓͚ΔՁ஋૑଄αΠΫϧΛճ͢ೳྗΛͭ࣋ਓࡐΛҭ੒͢Δ͜

ͱΛ໨తͱͯؔ͠੢஍۠ʹֶ͓͍͕ͯ׭࢈࿈͠ܞɼσʔλؔ࿈ਓࡐҭ੒ͷ޿Ҭڌ఺Λܗ੒͠ɼσʔλؔ࿈ਓࡐͷ

ഐग़Λى఺ͱͨ͠ߏۀ࢈଄ͷมֵͷ࣮ݱΛ໨͍ͯ͠ࢦΔɽ
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ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ɹಛ೚ڭतʢৗۈʣɹڕ৿ ໵ݠ

ʲ݉೚ʳ

• ઌಋతֶߏػڀݚࡍෟଐɹ฻Β͠ͷۭؒσβΠϯ ICTΠϊϕʔγϣϯηϯλʔ

ʲ׆ಈ಺༰ʳ

Society ఺ڌڀݚʮϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ5.0࣮ (iLDi)ʹؔ͢ΔओͨΔۀ຿͸ɼϓ

ϩδΣΫτӡӦɼ؅ཧɼࢧԉͰ͋Δɽࡏݱɼ੓෎͔Βେֶ౳ͷ༷͚ͯ޲ʹؔػڀݚʑͳϓϩδΣΫτ͕ఏࣔ͞Ε͍ͯΔ

͕ɼڀݚʹΑΔ৽ٕज़૑ग़͚ͩͰ͸ͳ͘ɼڀݚʹՃ͑ͯࣾձ࣮ূূݕɼૣظͷࣾձٕज़Ҡస·ͰٻΊΒΕΔ΋ͷ͕ଟ͘

ͳ͖͍ͬͯͯΔɽͦͷͨΊɼैདྷͷڀݚମ੍Λ੔͑Δ͚ͩͰ͸ͳ͘ɼࣾձ࣮ূূݕͷମ੍࡞Γ΍ɼٕज़Ҡసʹඋ͑ͨߦ

੓΍ࡁܦքͱͷߏ܎ؔྗڠஙͳͲΛۀ຿ͱͯ͠ɼϓϩδΣΫτͷԁ׈ͳӡӦʹऔΓ૊Μͩɽ

ʲ׆ಈ੒Ռʳ

• άϥϯυνϟϨϯδڀݚϓϩδΣΫτͷӡӦۀ຿

ຊϓϩδΣΫτ͸ɼϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺͕͛ܝΔύʔιφϧɾϥΠϑɾϨίʔυ (PLR)Λ

৽ͨͳͨ͠༺׆ PLR׆༻ιϦϡʔγϣϯɼPLRϓϥοτϑΥʔϜɼ࣮ূϑΟʔϧυ੔උʹؔ͢ΔఏҊΛެ͘޿

ื͍ͯ͠ΔɽPLR৘ใΛ׆༻ͨ͠৽ͨͳڀݚΛ̎೥ؒͷؒظڀݚͱڀݚඅΛఏࢧͯ͠ڙԉ͠ɼ෇ՃՁ஋ͷ͍ߴ

PLRσʔλϕʔε΍৽ͨͳιϧʔγϣϯͷ૑ग़Λ͜͏ߦͱʹΑΓɼSociety Δɽ͢ݙߩʹݱ5.0࣮

2019೥౓͸ɼ৽ͨʹ 15݅ʢ13େֶʣͷςʔϚΛ࠾୒͠ɼ2018೥౓ͱ߹Θͤͯ߹ܭ 29݅ʢ22େֶʣͷڀݚ։ൃ

ςʔϚͷӡӦਪਐΛͨͬߦɽຊऔΓ૊Έ͸ɼσʔληΩϡϦςΟҕһձ΍ࣾձٕज़ڀݚϓϩδΣΫτͱ࿈͠ܞɼ

ύʔιφϧσʔλͷୈऀࡾఏڙΛԁ͘͠͏ߦʹ׈Έͷཱ֬Λ໨͠ࢦɼ2020೥౓΋ܧଓ࣮ͯ͢͠ࢪΔ༧ఆͰ͋Δɽ

ʲࣾձݙߩʳ

• ձɹ෭ҕһ௕ڀݚ৘ใ௨৴ֶձɹΠϝʔδɾϝσΟΞɾΫΥϦςΟࢠి
• Vice-Co-Chair, The Tenth International Workshop on Image Media Quality and its Applications March

2020

• ೔ຊֶ֮ࢹձɹੈ࿩ਓ
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ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ɹಛ೚ॿڭʢৗۈʣɹߴാ ༟ඒ

ʲ݉೚ʳ

• ҩֶڀݚܥՊ

ʲ׆ಈ಺༰ʳ

Society ఺ڌڀݚʮϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ5.0࣮ (iLDi)ʹؔ͢ΔओͨΔۀ຿͸ɼϓ

ϩδΣΫτӡӦɼ؅ཧɼࢧԉͰ͋Δɽࡏݱɼ੓෎͔Βେֶ౳ͷ༷͚ͯ޲ʹؔػڀݚʑͳϓϩδΣΫτ͕ఏࣔ͞Ε͍ͯΔ

͕ɼڀݚʹΑΔ৽ٕज़૑ग़͚ͩͰ͸ͳ͘ɼڀݚʹՃ͑ͯࣾձ࣮ূূݕɼૣظͷࣾձٕज़Ҡస·ͰٻΊΒΕΔ΋ͷ͕ଟ͘

ͳ͖͍ͬͯͯΔɽͦͷͨΊɼैདྷͷڀݚମ੍Λ੔͑Δ͚ͩͰ͸ͳ͘ɼࣾձ࣮ূূݕͷମ੍࡞Γ΍ɼٕज़Ҡసʹඋ͑ͨߦ

੓΍ࡁܦքͱͷߏ܎ؔྗڠஙͳͲΛۀ຿ͱͯ͠ɼϓϩδΣΫτͷԁ׈ͳӡӦʹऔΓ૊Μͩɽ

ʲ׆ಈ੒Ռʳ

• ༧؅ࢉཧɼܖ໿؅ཧʹؔ͢Δۀ຿

ظ্ཱ͛ͪ (̍ʙ̎೥໨લ൒)͸ӡӦશൠΛɼ2019೥౓͸ಛʹ༧؅ࢉཧɼܖ໿ؔ࿈Λओ୲౰ͱ͠ɼͦͷଞ͸ࢧԉ

ظ൒࢛ಈʹඋ͑ͨ഑෼ΛਐΊͨɽ׆త࣌ͷଞɼྟࢉ͸ɼ౰ॳ഑෼༧͍͓ͯʹߦࣥࢉಈʹऔΓ૊Μͩɽద੾ͳ༧׆

Λ໨҆ͱ֤ͯ͠׆ಈάϧʔϓͷ಺༰Λ֬ೝ͠ɼ৽͍͠औΓ૊ΈͷՁ஋΍༗ҙੑɼ༧ࢉͷ௥Ճ഑෼ఏҊͷ΄͔ɼ֤

खଓ͖ͷ؆ུԽ΍ܖ໿ॻ໘౷߹ɼडୗ૊৫ͷ෦໳׆༻ͳͲΛࢼΈɼ༧ޮݮ࡟ࢉՌΛૂͬͨɽ

ͳͲʹ͓͍ͯ͸ɼओ࠵γϯϙδ΢Ϝ։ࡍࠃಈ΍֤ϛʔςΟϯάௐ੔ɼ׆֎ಈͱͯ͠୲౰ͨ͠ଞ૊৫ͱͷব׆ԉࢧ

୲౰ऀͱͷ࿈བྷΛີʹऔΔ͜ͱɼ௨ৗͷ࿈བྷखஈͷଞɼෳ਺ͷ৘ใڞ༗πʔϧͳͲ΋༻͍ͯؔऀ܎ʹΑΔ৘ใར

༻ͷ؆ศԽΛ͘ڧਪਐͨ͠ɽ͜ͷ͜ͱʹΑΓɼڀݚάϧʔϓͱຊۀࣄ୅ද੹೚ऀɼϓϩδΣΫτϚωʔδϟʔΒ

ͱӡӦ෦໳౳ͷ৘ใڞ༗͕ਐΈɼ׆ಈ೺ѲΛ༰қʹ͠ɼڀݚਪਐ΍ࣾձ࣮૷ɾ࣮༻ԽਪਐͷҰ૚ͷࠐݟ্͕޲·

Εͨɽ
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ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ɹಛ೚ڀݚһʢৗۈʣɹ٢઒ ଇ೭

ʲ׆ಈ಺༰ʳ

Society ఺ڌڀݚʮϥΠϑσβΠϯɾΠϊϕʔγϣϯۀࣄԉࢧ఺ڌڀݚԽݱ5.0࣮ (iLDi)ʹؔ͢ΔओͨΔۀ຿͸ɼϓ

ϩδΣΫτӡӦɼ؅ཧɼࢧԉͰ͋Δɽࡏݱɼ੓෎͔Βେֶ౳ͷ༷͚ͯ޲ʹؔػڀݚʑͳϓϩδΣΫτ͕ఏࣔ͞Ε͍ͯΔ

͕ɼڀݚʹΑΔ৽ٕज़૑ग़͚ͩͰ͸ͳ͘ɼڀݚʹՃ͑ͯࣾձ࣮ূূݕɼૣظͷࣾձٕज़Ҡస·ͰٻΊΒΕΔ΋ͷ͕ଟ͘

ͳ͖͍ͬͯͯΔɽͦͷͨΊɼैདྷͷڀݚମ੍Λ੔͑Δ͚ͩͰ͸ͳ͘ɼࣾձ࣮ূূݕͷମ੍࡞Γ΍ɼٕज़Ҡసʹඋ͑ͨߦ

੓΍ࡁܦքͱͷߏ܎ؔྗڠஙͳͲΛۀ຿ͱͯ͠ɼϓϩδΣΫτͷԁ׈ͳӡӦʹऔΓ૊Μͩɽ

ʲ׆ಈ੒Ռʳ

• ಈ׆ใ޿

PLR࣮͚޲ʹݱɼਓͷଟ༷ͳσʔλΛ֫ಘ͢ΔͨΊͷߦಈηϯγϯάج൫ͷߏஙʹ͚ͯ޲ɼΑΓ෯͘޿σʔλ

Λऩू͢ΔͨΊͷ޿ใ׆ಈͱͯ͠ɼϗʔϜϖʔδΛӡӦதɽ·ͨࡍࠃԽΛਤΔͨΊʹӳޠͷϗʔϜϖʔδͷ։ઃ

ͱϦʔϑϨοτͷӳޠ൛࡞੒Λͨͬߦɽ͞Βʹ࣮ࡍʹϓϩδΣΫτʹࢀՃ͍ͯͨͩ͘͠ඃऀݧΛืू͠ɼPLR

ʹσʔλΛొ࿥͍ͯͨͩͨ͘͠Ίͷ४උͱͯ͠ɼඃऀݧͷօ༷ʹɼຊϓϩδΣΫτͷҙٛΛ༰қʹཧղ͍͚ͨͩ

ΔΑ͏ɼઆ໌༻γϣʔτϏσΦͷ࡞੒ʹணखͨ͠ɽ
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9.1 HeKKSaGon Data Science WG

Hekksagon (HeKKsaGOn German-Japanse University Network) ͱ͸ɼυΠπଆ͔Βͷݺͼ͔͚ʹԠͨ͡೔ಠ 6

େֶʢϋΠσϧϕϧάେֶɼήονϯήϯେֶɼΧʔϧεϧʔΤ޻Պେֶɼژ౎େֶɼ౦๺େֶɼେࡕେֶʣͷେֶؒڠ

ྗωοτϫʔΫͰ͋Γɼ2010೥ 7݄ʹൃ଍ͨ͠ɽओͱͯ͠ɼ̍ ೥൒Ͱͪ࣋ճΓͰ։͞࠵ΕΔֶ௕ձٞ΍ݸผͷڀݚςʔ

Ϛ͔ΒͳΔϫʔΩϯάάϧʔϓɼαϚʔεΫʔϧ΍େֶӃͷδϣΠϯτϓϩάϥϜઃஔͳͲͷ׆ಈΛߦͳ͍ͬͯΔɽݱ

ʹಈ͍ͯ͠Δɽ2017೥׆ͷϫʔΩϯάάϧʔϓ͕ͭ̕ࡏ Data Science WG্ཱ͕͕ͪΓɼࡕେ͔Β͸σʔλϏϦςΟ

ϑϩϯςΟΞ͕ߏػ୲౰ͱͯ͠׆ಈΛߦͳ͍ͬͯΔɽ͜ͷWG͸ਫ਼ྗతʹ VTCʹΑΔϛʔςΟϯάΛ͍ߦɼ·ͣ͸

ΘΕ͍ͯΔɽσʔλαߦΘΕ͍ͯΔαϚʔεΫʔϧͰͷֶੜަྲྀͳͲ͕ߦ΍ήονϯήϯେֶͰ׵Δ৘ใަؔ͢ʹڀݚ

ΠΤϯεWG ͷ׆ಈʹؔͯ͠͸ɼWeb αΠτʢhttp://hekksagon-data-science.wiki.gwdg.de/doku.php?id=startʣ

Λࢀর͞Ε͍ͨɽ

ಈ಺༰׆

• ୈ 7 ճ೔ಠ 6 େֶΞϥΠΞϯεʢHeKKSaGonʣֶ௕ձٞ

2019೥ 9݄ 12೔ (໦)ʙ13೔ (ۚ)ɼυΠπɾϋΠσϧϕϧΫେֶͰ։͞࠵Εͨୈ 7ճ೔ಠ̒େֶΞϥΠΞϯε

ʢHeKKSaGOn German-JapaneseUniversity Allianceʣֶ௕ձٞʹɼେࡕେֶ͔Β੢ඌষ࣏࿠૯௕ɼՏݯݪଠ

ཧࣄɾ෭ֶ௕ɼඌ্޹༤ཧࣄʢσʔλϏϦςΟϑϩϯςΟΞߏػ௕ʣɾ෭ֶ௕Λ͸͡ΊɼσʔλϏϦςΟϑϩϯ

ςΟΞߏػ৘ใج൫෦໳ͷ௕ڭݪतͳͲܭ ޙࠓՃͨ͠ɽ2೔ؒʹΘͨΓɼ֤େֶֶ௕ɾ෭ֶ௕ʹΑΓࢀ26໊͕

ͷ HeKKSaGOnͷ͋Γํʹ͍ͭͯٞ࿦͕ͳ͞ΕɼίϯιʔγΞϜͱͯ͠ͷߋͳΔൃలΛ໨ͨ͢ࢦΊͷڞಉ੠໌

จॻ͕క݁͞Εͨɽ·ͨɼฒͯ͠ߦɼऀڀݚʹΑΔϫʔΩϯάάϧʔϓͷηογϣϯ΍ֶੜձٞ΋ߦΘΕɼ2೔

໨ͷશମձٞʹ͓͍ͯɼ֤WGٴͼֶੜ͔Β΋׆ಈͷ੒Ռൃද͕ߦΘΕͨɽ

HeKKSaGOnͰ͸ɼୈ ॏ఺తʹऔΓ૊ΉʮPriorityʹظ2 Areaʯͱͯ͠ɼʢ1ʣTranscultural studies and the

transformation of cultural heritageɼʢ2ʣData science, digitalization, and artificial intelligenceɼʢ3ʣHealth,

well-being, safe and resilient societiesɼʢ4ʣEngineering molecular systems and bioimagingͷ 4ͭΛઃఆ͠ɼ

͜ΕΒʹؔ࿈͢ΔڀݚΛ͏ߦϫʔΩϯάάϧʔϓͷެืɾॿ੒Λ͜͏ߦͱͱͳͬͨɽ



156 ୈ 9෦ ܞ࿈ࡍࠃ

ਤ 9.1: HeKKSaGonֶ௕ձٞग़੮ऀʹΑΔू߹ࣸਅ

• Summer School “Data Science”

2019೥ 8݄ 5ʙ16೔ʹɼήονϯήϯେֶʹ͓͍ͯɼαϚʔεΫʔϧ͕ߦΘΕͨɽम͓࢜Αͼത࢜ 35໊ͷֶੜ

ʹର͠ɼσʔλαΠΤϯεʹؔ͢ΔҎԼͷτϐοΫʹ͍ͭͯɼ͓ٛߨΑͼԋश͕ߦΘΕͨɽ

– Marcus Baum: “Statistical Sensor Data and Information Fusion”

– Tim Beissbarth: “Analytics of High Dimensional Biomedical Data”

– Sven Bingert: “Orange Workflow System”

– Marco Büchler: “Text Reuse Detection”

– Benjamin Eltzner: “Quantifying Uncertainty”

– Anas Emad: “Introduction to spatial data science”

– Pascal Hecker & Christopher Oates: “Feature extraction with openSMILE”

– Steffen Herbold: “Clustering”

– Matthew J. Holland: “Learning and inference”

– Dietmar Hübner: “Research Ethics and Data Science”

– Georgios Kaklamanos: “Reproducible Research: Practices and Tools”

– Faraz Moghaddam: “Security and Privacy of Data”

– Benjamin Saefken: “Regression”

– Ulrich Sax: “FAIR guiding principles for biomedical data management”

– Heidi Seibold: “Open Data Science”

– Johannes Söding: “The age of big data in Biology”

– Jakob Voss: “Wikidata”

– Philipp Wieder: “Working with research data”
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• Webinar ίʔε

HeKKSaGon ༗ͷͨΊʹɼWebinarڞຯͷڵγʔζ΍ڀݚըେֶؒͷࢀ Λ༻͍ͨҎԼͷΦϯϥΠϯษڧձΛ

ɽͨͬߦ

Date: 2019೥ 11݄ 19೔ (Ր)

Host: Academic Center for Computing and Media Studies, Kyoto University

Speaker1: Eri Ono

Title: Open Science with Citizens: Approaches to Successful Research

Abstract: Currently, open science is progressing as seen in the transformation of academic information

infrastructure such as open access and open data. In the context of open science, various citizen-

participatory research projects are also being conducted on-line. In this presentation, I would like

to introduce such research projects and discuss some trials to keep research quality and improve

participantsʟ motivation. Additionally, I would like to report the results of our attitude survey to

online citizen science.

Speaker2: Takaaki Aoki

Title: Trend of research data management and open research data at Japanese universities

Abstract: Research data management (RDM) is the activity to describe and practice what kind of data

will be used / acquired / generated, and how is such data analyzed / stored / shared / release. In

recent years, the importance of RDM has been addressed in various aspects, such as promoting open

science and strengthening research fairness. In Japan, the activities of RDM and open science are

rapidly developed by the leading research institutes and communities following those in overseas. In

this talk, we will review the recent progress of RDM environment in Japanese universities from the

view of the development policy, system, and organization.
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9.2 University College Londonͱͷઓུతύʔτφγοϓڠఆ

• ઓུతύʔτφγοϓڠఆௐҹࣜ

2019೥ 10݄ 7೔ (݄)ɼάϩʔόϧφϨοδύʔτφʔͰ͋ΔUniversity College London (UCL)͔ΒMichael

Arthurֶ௕ɼNicola Brewer෭ֶ௕Λ͸͡Ίͱ͢ΔҰ͕ߦɼຊֶͱͷઓུతύʔτφγοϓʹؔ͢Δڠఆͷௐ

ҹࣜͷͨΊདྷֶ͞Εͨɽ੢ඌষ࣏࿠૯௕ɼՏݯݪଠཧࣄɼMichael Arthurֶ௕ɼNicola Brewer෭ֶ௕͕ڠఆ

ॻʹॺ໊͠ɼ஍نٿ໛ͷࣾձత՝୊΁ͷղܾͱ͍͏ڞ௨໨ඪ΁͚ͨ޲ɼ྆େֶͷݻڧͳ͕ܨΓΛ֬ೝ͠߹ͬͨɽ

ௐҹͷޙ͸ɼՏݪཧ͔ࣄΒ࿈ܞʹؔ͢ΔܦҢ΍ݱঢ়͕આ໌͞Εɼଓ͍֤ͯ࿈ܞ෼໺ͷ୅දऀ͕ਐ௙ঢ়گͷใࠂΛ

Δ͍ͯ͠ܞ࿈ࡏݱՃ͠ɼࢀत͕ڭݪ൫෦໳ͷ௕جΒ͸ɼ஌ೳ৘ใ͔ߏػɽσʔλϏϦςΟϑϩϯςΟΞͨͬߦ

UCL Knowledge lab ͷ Rosa Luckin ΔϚϧνϞʔμϧϥʔχϯάΞφϦςΟΫ͍ͯͬߦतΒͷάϧʔϓͱڭ

εڀݚͷ࿈ܞঢ়گʹؔͯ͠આ໌Λͨͬߦɽͳ͓ɼ౰೔͸ɼNHKͷऔࡐΛड͚ɼͦͷ೔ͷ͏ͪʹχϡʔεͰऔΓ

্͛ΒΕͨɽ

ਤ 9.2: UCLͱͷઓུతύʔτφγοϓʹؔ͢ΔڠఆͷௐҹࣜࢀՃऀʹΑΔू߹ࣸਅ

• UCL-OU workshop

2019೥ 11݄ 2೔ʹɼUCL-OU workshopΛͨͬߦɽUCL͔Β͸ Rose LuckinڭतɼMutlu Cukurovaࢣߨɼ

େࡕՃͨ͠ɽͦͷଞɼࢀत͕ڭतɼதౡڭݪ൫෦໳ͷ௕ج஌ೳ৘ใߏػେ͔Β͸σʔλϏϦςΟϑϩϯςΟΞࡕ

͔Β͸αΠόʔϝσΟΞηϯλʔ΍શֶڞ௨ߏػͳͲͷֶ෦ڭҭʹܞΘΔઌੜํʹ΋ࢀՃΛ͍͍ͨͩͨɽ͜ͷ

ϫʔΫγϣοϓʹ͓͍ͯɼ৘ใՊֶ΍ػցֶशΛར༻ͨ͠ڭҭԠ༻ڀݚʹ͍ͭͯͷڀݚ঺հ͕ߦΘΕɼޙࠓͷ͞

ΒͳΔڞಉڀݚʹؔͯ͠ͷٞ࿦͕ߦΘΕͨɽͳ͓ɼ௕ڭݪतͱ Cukurovaࢣߨ͸ɼڞಉͰ UCL-OU partnership

FundΛਃ੥ɾड͓ͯ͠څΓɼຊϫʔΫγϣοϓ͓Αͼڞಉڀݚ͸ɼ͜ͷϑΝϯυͷαϙʔτʹΑΓߦΘΕͨɽ
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2019೥ 7݄ 2೔ (Ր)ɼؖࠃେᬖܚ๺Պֶٕज़Ӄ (DGIST)͔Β Prof. Sang Hyuk SonΒ 5໊ͷऀڀݚͷࡕେ΁ͷ๚

໰͕͋ΓɼྲྀަڀݚͷͨΊͷϫʔΫγϣοϓΛͨͬߦɽDGIST͔Β͸ɼαΠόʔϑΟδΧϧγεςϜʹؔڀݚͨ͠܎

ൃද͕ɼσʔλϏϦςΟϑϩϯςΟΞ͔ߏػΒ͸ɼ஌ೳ৘ใج൫෦໳ͷ௕ڭݪत͕ࢀՃ͠ɼSociety5.0ϓϩδΣΫτʹ

͍ͭͯͷൃදΛͨͬߦɽ

9.4 US-Japan Workshop on Bioengineering and Information Science

2019೥ 9݄ 9(݄)ʙ10೔ (Ր)ɼถࠃΧϦϑΥϧχΞେֶαϯσΟΤΰ (UCSD)ͱେࡕେֶ͕ओ͠࠵ɼJapan Society

for the Promotion of Science Δ͢ࢍڠ͕ US-Japan Workshop on Bioengineering and information Science and

Information Science ͕ UCSD The Village West Building 1, 15th Floor ʹͯ։͞࠵ΕͨɽσʔλϏϦςΟϑϩϯ

ςΟΞ͔ߏػΒ͸ɼ஌ೳ৘ใج൫෦໳ͷ৽Ԭಛ೚।ڭत͕ࢀՃ͢Δ༧ఆͰ͕͋ͬͨੜ଀୆෩ʹΑΔఱީෆॱͷͨΊϑϥ

Πτ͕ΩϟϯηϧͱͳΓɼେࡕେֶ͔Β ZOOMܦ༝Ͱ AIΛ༻͍ͨόΠΦΠϝʔδϯάσʔλղੳʹؔ͢Δൃڀݚද

Λͨͬߦɽ

9.5 ιϧϘϯψେֶ๚໰

2019೥ 10݄ 25೔ (ۚ)ɼιϧϘϯψେֶΛ๚໰͠ɼSorbonne Center for Artificial Intelligence (SCAI) ͷσΟϨ

ΫλʔΛ຿ΊΔ Gérard BiauڭतΛ๚໰ɼڠಇͷՄೳੑʹ͍ͭͯٞ࿦ͨ͠ɽ2020೥౓தʹϫʔΫγϣοϓΛ։͢࠵Δ

͜ͱɼ·ͨൃ׆ͳਓྲྀަࡐΛ࣮͢ࢪΔ͜ͱʹඇެࣜͰ͸͋Δ͕߹ҙ͕ಘΒΕͨɽ

9.6 Montreal Declaration for Responsible AI Symposium

2019೥ 7݄ʹύϦͰ U7+͕։͞࠵Εɼͦͷதͷۀ࡞άϧʔϓ 4ʹ͓͍ͯɼσʔλՊֶͷਪਐʹ൐͏ ELSI (Ethical,

Legal, and Social Issues) ʹ͍ͭͯɼϞϯτϦΦʔϧେֶ͕ٞ௕ͱͳΓɼޙࠓͷํੑ޲Λ U7+ ͱͯࣔ͢͜͠ͱ͕߹

ҙ͞Εɼେࡕେֶ੢ඌ૯௕͕ࢀՃΛද໌ͨ͠ɽϙδγϣϯϖʔύʔ૲ߘΛ΋ͱʹ 11݄ͷΦϯϥΠϯͰͷձٞΛͯܦɼ

2020೥ 2݄ʹ Regisڭत͕དྷ೔͠ɼ2݄ 19೔ (ਫ)ʹ͸ใࠂॻҊʹ͍ͭͯҙ׵ަݟΛͨͬߦɽཌ೔͸ɼRegisڭतʹΑ

ΔߨԋձʮThe Montreal Declaration for Responsible AIʯ͕࣮͞ࢪΕͨɽ

ਤ 9.3: ϞϯτϦΦʔϧେֶʹΑΔߨԋձͷ༷ࢠ
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10.1 ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ʢiLDiʣࡍࠃγϯϙδ΢Ϝ

։࠵೔ɿ 2019೥ 11݄ 1೔ʢۚʣ

։࠵৔ॴɿ େࡍࠃࡕձٞ৔ʢάϥϯΩϡʔϒେࡕʣ

Ճऀɿࢀ 209໊

ओ࠵ɿ ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺

ཁࢫɿ ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ʢiLDiʣͷ׆ಈΛࣾ͘޿ձʹप஌͢Δͱͱ΋ʹཧղΛٻΊɼຽؒا

Ίɼຊͨ͏ߦಈͷ৘ใऩू౳Λ׆ઌ୺࠷ɼ޲৽ಈ࠷ΑΔҰ૚ͷਪਐ΍ɼੈքͷʹܞͱͷ࿈ऀ܎ମ౳ͷ࣏ؔɼࣗۀ

Β͔ۀاମ΍ຽ࣏ؒ෎౳ͷࣗࡕॴɼେڀݚը͢Δେֶɼࢀʹۀࣄɽ౰೔͸ɼຊͨ͠࠵γϯϙδ΢ϜΛ։ࡍࠃ 209

໊ͷࢀՃ͕͋ͬͨɽγϯϙδ΢ϜͰ͸ɼ੢ඌ૯௕ʢڌ఺௕ʣٴͼখࣉཧԽֶڀݚॴཧࣄʢڌ఺෭ຊ෦௕ʣ͔Βओ

ߦԋ͕ߨௐجɽҾ͖ଓ͖ɼ͕ͨͬ͋ࡰʢ৘ใ୲౰ʣ͔Βདྷෂѫ׭ࣄࢀہڵৼڀݚจ෦Պֶল௺ڮΓɼ͕͋ࡰѫ࠵

ΘΕɼϖϯγϧϕχΞେֶ Insup Leeڭतٴͼɼϩϯυϯେֶ Rosemary Luckinڭत͔Βੈքʹ͓͚Δ࠷৽ݚ

఺ຊ෦௕ʣ͔ΒڌतʢڭॴڀݚՊֶۀ࢈ɼീ໦ʹ࣍঺հ͞Εͨɽ͕ڀ iLDiڌڀݚ఺ͷશମ঺հ͕ߦΘΕͨͷͪɼ

iLDiڌڀݚ఺ϓϩάϥϜ঺հͱͯ͠ɼ6ͭͷڌ఺ϓϩδΣΫτٴͼ 14ͷάϥϯυνϟϨϯδڀݚϓϩδΣΫτ

͔Βൃද͕ߦΘΕͨɽ·ͨɼձ৔಺Ͱ͸֤ϓϩδΣΫτͷϙελʔൃද΋ߦΘΕɼൃ׆ͳҙߦ͕׵ަݟΘΕͨɽ

ਤ 10.1: iLDiࡍࠃγϯϙδ΢Ϝͷ༷ࢠʢࠨɿձ৔ͷ༷ࢠɼӈɿϙελʔൃදͷ༷ࢠʣ
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10.2 σʔλϏϦςΟϑϩϯςΟΞߏػγϯϙδ΢Ϝʮֶ಺Ͱ࢝ΊΔϏοάσʔλ

૑ʯڞ

։࠵೔ɿ 2020೥ 1݄ 30೔ʢ໦ʣ

։࠵৔ॴɿ େࡕେֶ๛தΩϟϯύε େֶձؗΞηϯϒϦʔɾϗʔϧ

Ճऀɿࢀ 57໊

ओ࠵ɿ େࡕେֶσʔλϏϦςΟϑϩϯςΟΞߏػ

ཁࢫɿ ຊγϯϙδ΢Ϝ͸ɼେࡕେֶ಺ͷऀڀݚʹ IDSͷ׆ಈΛ͘޿஌ͬͯ΋Β͍ɼֶڞࡍ૑ڀݚΛਪਐ͍ͯͨ͘͠

Ίʹ։͞࠵Εͨɽ10ʙ12࣌ͷୈҰ෦Ͱ͸ɼߏػ௕ͷѫࡰͷޙɼ஌ೳ৘ใج൫෦໳ͷ௕ݪ෦໳௕͔Βߏػશମͱ

෦໳ͷ঺հ͕͋Γɼଓ͍ͯɼಉ෦໳͕࣮͍ͯ͠ࢪΔֶ಺ڞ૑ʮʓʓֶʷσʔλϏϦςΟαΠΤϯεʯͷʮʓʓֶʯ

ͷྫࣄͱͯ͠ɼܳज़ֶɼྺֶ࢙ɼ෺ཧֶɼҩֶͷ 4͕ͭ঺հ͞Εͨɽͦͷޙ͸ɼ͜ΕΒͷڞ૑Λ͑ࢧΔ৘ใج൫ɼ

ࣾձج൫ɼਓࡐҭ੒ͷ 3ͭͷࢹ఺ΛɼαʔϏε૑ग़ɾࢧԉ෦໳ͷय़ຊڭतɼϏοάσʔλࣾձٕज़෦໳ͷ؛ຊ෦

໳௕ɼ஌ೳ৘ใج൫෦໳ͷ৽Ԭಛ೚।ڭत͔Βใ͕ͨͬ͋ࠂɽ

ୈೋ෦͸ 12ʙ13࣌ʹಉձ৔Ͱڞ૑૬ஊձ͕։͞࠵ΕɼIDSͷϝϯόʔશһ͕ϙελʔΛలࣔ͠ɼڞ૑ͷ૬ஊΛ

ड͚ͨɽ

ਤ 10.2: IDSγϯϙδ΢Ϝͷ༷ࢠʢࠨɿୈҰ෦ɼӈɿୈೋ෦ʣ
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10.3 Society5.0ࣾձʹ߁݈͚ͨ޲ʷεϙʔπ΁ͷΞϓϩʔνʢୈ 2 ճ CSCγϯ

ϙδ΢Ϝʣ

։࠵೔ɿ 2019೥ 5݄ 28೔ʢՐʣ

։࠵৔ॴɿ େࡕେֶத೭ౡηϯλʔɹࡾܟ࣏ࠤϝϞϦΞϧϗʔϧ

Ճऀɿࢀ ໿ 160໊

ओ࠵ɿ େࡕେֶ

ɿ࠵ڞ େࡕେֶϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺ʢiLDiʣ

ެӹஂࡒ๏ਓ ϫʔϧυϚελʔζήʔϜζ 2021ؔ੢ ૊৫ҕһձ

ཁࢫɿ εϙʔπɾϔϧεέΞ΁ͷؔ৺͕ߴ·Δࣾձঢ়گͷதɼେࡕେֶͰ͸ Society5.0ࣾձͷ౸དྷʹ͚ͯ޲ɼʮαΠ

όʔεϙʔπίϯϓϨοΫεߏ૝ʢCyber Sports Complex: CSCߏ૝ʣʯΛཱҊ͠ɼεϙʔπɾϔϧεέΞʹؔ

࿈͢Δ༷ʑͳڭҭ׆ڀݚಈɼֶ࢈࿈ܞʹΑΔࣾձ࣮૷ͷଅਐɼੈ࣍୅ܕάϥ΢ϯυ΁ͷൃలͳͲɼࣾձ՝୊Λ૯

߹తʹଊ͑ɼ৽ͨͳࣾձతՁ஋ɾऩӹۀࣄՁ஋Λͨͭ࣋ΊͷऔΓ૊ΈΛ࢝Ί͍ͯΔɽຊγϯϙδ΢ϜͰ͸ʮCSC

͔Β࢝ΊΔ Society5.0ࣾձ΁ͷऔ૊Έʯͱ୊༷ͯ͠ʑͳ෼໺ͷઐ໳ՈΛট͖ɼSociety5.0ࣾձͷ࣮͚ͨ޲ʹݱ

৽ͨͳՁ஋૑ग़ʹ͍ͭͯߨԋ͍͍ͯͨͩͨ͠ɽ

10.4 γϯϙδ΢ϜʮELSIରԠͳͯ͘͠ɼσʔλϏδωεͳ͠ ૑ͰͱΓ͘ڞֶ࢈-

Ήྙཧతɾ๏తɾࣾձత՝୊-ʯ

։࠵೔ɿ 2019೥ 12݄ 17೔ʢՐʣ

։࠵৔ॴɿ άϥϯϑϩϯτେࡕɹφϨοδΩϟϐλϧίϯάϨίϯϕϯγϣϯηϯλʔ

ओ࠵ɿ େࡕେֶσʔλϏϦςΟϑϩϯςΟΞߏػɼࣜגձࣾి௨

ཁࢫɿ 2019೥ 9݄ΑΓେࡕେֶσʔλϏϦςΟϑϩϯςΟΞ͕ߏػɼࣜגձࣾి௨ͱ૊৫͍ͯ͠ΔʮσʔλϏδω

ε ELSIڀݚձʯʹ͓͍ͯɼσʔλϏδωεʹܞΘΔۀاͷ୲౰ऀͱɼEʢྙཧʣɼLʢ๏཯ʣɼSʢࣾձʣ֤ྖҬ

ͷऀڀݚͱͱ΋ʹڀݚΛॏͶ͖ͯͨɽຊγϯϙδ΢Ϝ͸ɼύʔιφϧσʔλΛར׆༻ͨ͠ϏδωεΛ࣮͢ݱΔʹ

౰ͨͬͯඞͣ՝୊ͱͳΔݸਓ৘ใอޢ΍ϓϥΠόγʔͱ͍ͬͨ໰୊ʹରͯ͠ɼ๏ֶɼֶࡁܦɼྙཧֶͱ͍ͬͨਓ

จࣾձՊֶ͕ڀݚܥͲͷΑ͏ʹݙߩͰ͖Δ͔ɼ࣮ͦͯ͠ࡍʹσʔλϏδωεͷैऀࣄͱڞ͕ऀڀݚಉͨ͠ڀݚ੒

Ռͷ঺հΛ͍ߦɼ͜Ε͔Βͷڝֶ࢈૪ʹ͚ͨ޲౼ٞΛ࣮ͨ͠ࢪɽຊγϯϙδ΢Ϝ͸ʮ͏Ί͖ͨ ΈͲΓͱΠϊظ2

ϕʔγϣϯͷ༥߹ڌ఺ܗ੒ਪਐٞڠձʯͷओ͢࠵ΔʮΠϊϕʔγϣϯετϦʔϜ KANSAIʯ಺Ͱ࣮͞ࢪΕͨɽ
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[1] 2017-2021೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج S, “ଟݩίϯϐϡςʔγϣφϧޫܭଌʹΑΔखज़ࢧԉ”ɼ(୅ද)௕ݪ

Ұ (෼୲)߳઒ܠҰ࿠ ଞ

[2] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚ (๖ժ), “σΟʔϓίϯϐϡςʔγϣφϧϑΥτάϥϑΟ”ɼ(୅ද)

௕ݪҰ

[3] 2018-2020೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚ (๖ժ), “μΠφϛοΫޫઢۭؒͷѹॖ૾ࡱ”ɼ(୅ද)ܡڮߴଠ (෼

୲)௕ݪҰ

[4] 2018-2021೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج A, ɼ(୅ද)”ڀݚͷ༷ࣜإ஌ೳʹΑΔ෹޻ਓͮ͘جʹσʔλݩ࣍3“

౻Ԭয় (෼୲)௕ݪҰ தౡ༔ଠɼେੴַ࢙΄͔

[5] 2019-2022೥౓, Պֶڀݚඅॿ੒ۚ ൫ج Bɼ“ΦʔετϥϦΞͷੈ࿦ܗ੒ͷྺ࢙తղ໌ɿࣗવޠݴॲཧʹΑΔެ։

ूձσʔλͷղੳ”ɼ(୅ද)౻઒ ོஉɼ(෼୲) Chenhui Chuɺ௕ݪ Ұɺֿݪ ஐ೭ɺதଜ ෢࢘

[6] 2018-2023೥౓, จ෦Պֶল Society5.0࣮ݱԽڌ఺ۀࣄ, “ϥΠϑσβΠϯɾΠϊϕʔγϣϯڌڀݚ఺”ɼʢڌ఺௕ʣ

੢ඌষ࣏࿠ɼʢڌ఺ຊ෦௕ʣീ໦ ຊॆੜɼଞ؛Ұɼय़ຊཁɼݪɼʢ෼୲ʣ௕࢙߁

[7] 2017-2022೥౓, JST CREST ʮΠϊϕʔγϣϯ૑ൃʹ͢ࢿΔਓ޻஌ೳج൫ٕज़ͷ૑ग़ͱ౷߹Խʯ, “3Dը૾ೝࣝ

AI ʹΑΔֵ৽త؞਍அࢧԉγεςϜͷߏங”ɼ(୅ද)ॾԬ݈Ұ (෼୲)௕ݪҰ ଞ

[8] ৽ֶज़ྖҬγϯΪϡϥϦςΟੜ෺ֶɼ૯ׅ൝ɼऀྗڠڀݚ

[9] 2017-2020ɼՊجݚ൫ Aʮ৽ͨͳ৘ใٕज़ɾόΠΦςΫϊϩδʔͷࡍࠃతΨόφϯεʵ৘ใڞ༗ɾຽؒओମͷ໾ׂʯɼ

ʢ୅දʣ৓ࢁӳ໌ɼʢ෼୲ʣ؛ຊॆੜɼଞ

[10] 2019ɼ೔ຊஂࡁܦମ࿈߹ձ ຊॆੜ؛ͷҕୗɼʢ୅දʣڀݚධՁʹؔ͢ΔௐࠪڹͷӨ੍نڥɼ؀ஂࡒਪਐࡦରڥ؀

[11] 2019ɼࣜגձࣾి௨ʮߦಈσʔλۦಈܕϏδωεͷ ELSIʢྙཧతɺ๏తɺࣾձత഑ྀʣʯɼʢ୅දʣ؛ຊॆੜ

[12] 2018-2019 ೥౓, NEDOʮੈ࣍୅ਓ޻஌ೳɾϩϘοτதٕ֩ज़։ൃʯੈ࣍୅ਓ޻஌ೳٕज़ͷ೔ถڞಉڀݚ։ൃɼ“

ύʔιφϧΠϯλϥΫγϣϯʹײڞ͚ͨ޲஌ೳٕज़ͷڀݚ։ൃ”ɼ(୅ද)ઙాູ (෼୲)தౡ༔ଠ ଞ

[13] 2018-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“஌ࣝϕʔεΛ֮ࢹͨ͠༺׆৘ใʹؔ͢Δ࣭ٙԠ౴γεςϜͷ࣮

ɼ(୅ද)தౡ༔ଠ”ݱ (෼୲) Jin-dong Kim

[14] 2018-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“म෮ͱ؍ଌͷ༥߹ʹͮ͘جӅফײ࣮ݱͷߴ౓Խ”ɼ(୅ද)Տ߹

඙ل (෼୲)தౡ༔ଠ ଞ

[15] 2019-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼ“॥ݕث؀਍ʹ͓͚Δ؟ఈࡉಈ຺ߗԽॴࣗݟಈ൑ఆγεςϜ։ൃ

ͱ༧ଌೳධՁ”ɼ(୅ද)઒࡚ྑ (෼୲)தౡ༔ଠ ଞ

[16] 2017-2021೥౓ɼ୎ӽڀݚһۀࣄɼ“ೳಈతηϯγϯάʹͮ͘جώτͷ಺෦ঢ়ଶਪఆ”ɼʢ୅දʣ෢ଜࢠل
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[17] 2019೥౓ɼμΠΩϯࣜגۀ޻ձࣾɹڞಉڀݚɼ“ֶशޮ཰ʹର͢Δڥ؀ཁҼͷӨڹධՁͱ֤छηϯαΛ༻ֶ͍ͨश

ޮ཰ࢦඪਪఆ”ɼʢ୅දʣࣰݪҰޫɼʢ෼୲ʣপඌਖ਼ߦɼ௕ݪҰɼதౡ༔ଠɼ෢ଜࢠل

[18] 2019-2020೥౓ɼAMED ҟ෼໺༥߹ڀݚܕγʔζɼ“ਂ૚ֶशϞσϧΛ༻͍ͨาػߦೳ਍அͱ࣬ݕױग़πʔϧͷ։

ൃ”ɼʢ୅දʣ෢ଜࢠلɼʢ෼୲ʣ৿ޱ༔ɼ௕ݪҰ

[19] 2019-2020೥౓ɼ෋࢜௨ڀݚॴɹڞಉڀݚɼ“ߦಈ࣋ଓੑΛ্ͤ͞޲ΔదԠతͳΠϯλϥΫγϣϯͷڀݚ”ɼʢ୅දʣ

෢ଜࢠل

[20] 2019-2021೥౓ɼՊֶڀݚඅॿ੒ۚ ௅ઓతڀݚʢ๖ժʣɼ“ϚϯΨֶࡐڭशաఔͷੜମ৘ใղੳʹݸͮ͘جผదԠܕ

ֶशγεςϜͷߏங”ɼʢ୅දʣനҪ߳ࠫࢻɼʢ෼୲ʣؒԼҎେɼOrlosky Jasonɼ௕୍׮೭ɼ෢ଜࢠلɼ্ాਅ༝ඒ

[21] 2019-2020೥౓, ެӹஂࡒ๏ਓ த୩ҩܭ޻ଌٕज़ৼஂࡒڵ ։ൃڀݚॿ੒ɼ “To be announced”ɼ(୅ද)৽Ԭ ඙޺

[22] 2019-2021೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚ (๖ժ)ɼ“ୈ 3ੜମ૭ͷޫͰ༠͢ىΔඇઢޮֶޫܗՌΛ༻͍ͨਂ෦

தࢁΠϝʔδϯά”ɼ(୅ද)ڹ෼ղೳޫԻۭؒߴ ਅਔ

[23] 2019-2021೥౓, ߏػ։ൃڀݚ։ൃ๏ਓ೔ຊҩྍڀݚཱࠃ (AMED) ॥ױ࣬ث؀ɾ౶೘ප౳ੜ׆श׳පର࣮ࡦ༻Խݚ

বஅ૚Πϝʔδϯάͷׯޫ“ɼۀࣄڀ AIղੳʹੑٸͮ͘ج৺ൃ࠹ߎے঱༧ଌ๏ͷ։ൃ”ɼ(୅ද)্ଜ ࿠࢙

[24] 2018-2020೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼ“ഏ؞ͷ૊৫਍அ͓Αͼѱੑ౓༧ଌͷҝͷਓ޻஌ೳʢਂ૚ֶशʣγ

εςϜͷཱ֬”ɼ(୅ද)ྊ઒ խ߂

[25] 2018-2020೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Cɼ“ϥϚϯεϖΫτϧมԽͷਂ૚ֶशʹΑΔࡉ๔ͷྗֶԠ౴ղੳख

๏ͷ։ൃ”ɼ(୅ද)҆ᅳ ྑฏ

[26] 2017-2021 ೥౓, ߏػ։ൃڀݚ։ൃ๏ਓ೔ຊҩྍڀݚཱࠃ (AMED) ఺ωοτϫʔΫϓϩάϥϜڌݱੜҩྍ࣮࠶

ʢ࣬ױಛҟత iPSࡉ๔ͷར׆༻ଅਐɾ೉පڀݚՃ଎ϓϩάϥϜʣɼ“೉ੑ࣏৺ے঱࣬ױಛҟత iPSࡉ๔Λ༻͍ͨूֶ

త૑ༀ εΫϦʔχϯάγεςϜͷ։ൃͱ࣮ફ”ɼ(୅ද)ٶ઒ ൟ

[27] 2017-2019೥౓, ૯຿ল ʮIoT/BD/AI৘ใ௨৴ϓϥοτϑΥʔϜʯࣾձ࣮૷ਪਐۀࣄɼ“ֵ৽తԕִ؅ཧܕ৺ଁϦ

ϋϏϦςʔγϣϯγεςϜͷ։ൃ”ɼ(୅ද)୩ޱ ୡయ

[28] 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“NIR-IIޫܬΠϝʔδϯάʹΑΔҠ২ࡉװ๔ͷԌ঱૊৫ɾଁث΁

ͷੜணߏػͷղ໌”ɼ(୅ද)౬઒ ത

[29] 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج Bɼ“ϋΠύʔεϖΫτϧඇઢܗϥϚϯࢄཚΠϝʔδϯάʹΑΔਓ޻

஌ೳපཧ਍அ”ɼ(୅ද)ڮຊ क

[30] 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ एखڀݚ Aɼ“ୈ 2ۙ੺֎૭ྖҬΛ༻͍ͨੜମਂ෦ ๔Πϝʔδϯάٕज़ͷࡉ1

։ൃͱ࠶ੜҩྍ΁ͷԠ༻”ɼ(୅ද)৽Ԭ ඙޺

[31] 2019-2021೥౓, Պֶڀݚඅิॿۚ Խڧڀݚಉڞࡍࠃ A, “όΠΦφϊϚγϯʹΑΔ෼ࢠ௨৴Λհͨࣗ͠ݾ૊৫తͳ

”,੒ܗଶܗ (୅ද)த໺ ݡ

[32] 2017-2021೥౓, Պֶڀݚඅॿ੒ۚ ڀݚ൫ج A, “෼ࢠ௨৴ͷࡍࠃඪ४ԽͱҩྍԠ༻,” (୅ද)த໺ ݡ

[33] RISTEXʮਓͱ৘ใͷΤίγεςϜʯڀݚ։ൃྖҬ ։ൃϓϩδΣΫτʮϔϧεέΞʹ͓͚Δڀݚ AIͷརӹΛ͢΂

ͯͷਓʑʹ΋ͨΒͨ͢Ίͷࢢຽͱઐ໳Ոͷؔ༩ʹΑΔ࣋ଓՄೳͳϓϥοτϑΥʔϜͷઃܭʯ(୅දɿࢁຊϕόϦʔΞ

ϯɺR1-R4)ʢڀݚ෼୲ऀɿࢁຊಸ௡ࢠʣ

[34] AMEDྩ࿨ݩ೥౓தԝ̧̞̗ଅਐۀࣄʮଟ༷ͳଟࢪઃڞಉඇհೖྟচڀݚʹ͓͚Δதԝ̧̞̗ͷج൫੔උͱͦͷ

ޮ཰తӡ༻ʹؔ͢Δڀݚʯ(୅දɿ໦ଜਖ਼ɺH31)ʢڀݚ෼୲ऀɿࢁຊಸ௡ࢠʣ

[35] JSPS ೋۀࣄྲྀަؒࠃʢ೔ಠʣʮऀױͷ໾ׂͷมԽʹ஫໨ͨ͠೔ಠؒͷ৽͍͠ҩֶσʔλΨόφϯεͷ࿮૊Έߏஙʯ

(୅දɿՃ౻࿨ਓɺH30-31)ʢڀݚ෼୲ऀɿࢁຊಸ௡ࢠʣ

[36] 2019-2021೥౓ɼϚϧνϞʔμϧσʔλ͔Βͷର༁ݯࢿͷநग़ʹΑΔχϡʔϥϧػց຋༁. ೔ຊֶज़ৼڵձɿएख

.ڀݚ ୅ද: Chenhui Chu

[37] 2019-2020೥౓ɼ͑׵͍ݴͮ͘جʹ֮ࢹͷηϚϯςΟοΫྨܕ. Պֶٕज़ৼߏػڵɿACT-IՃ଎ϑΣʔζ. ௚઀ܦ

අɿ20,000ઍԁ. ୅ද: Chenhui Chu
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[38] 2018-2019 ೥౓ɼNeural Machine Translation with Image Region Pivoted Comparable SentencesɺMicrosoft

Research Asia: Collaborative Research 2019 Award, ୅ද: Chenhui Chu

[39] 2017-2019೥౓, Պֶڀݚඅॿ੒ۚ एखڀݚ B, “จষͷ਺ྔ෼ੳʹͮ͘ج੢௽࣭ٙຊͷஶऀٴͼ੒ཱ೥ʹؔ͢Δ૯

߹తڀݚ”ɼ(୅ද)্߳࠼ࡕ

[40] 2019-2021೥౓, ઓུత૑଄ڀݚਪਐۀࣄʢJST, ACT-Xʮ਺ཧɾ৘ใͷϑϩϯςΟΞʯʣ, “ࣗવޠݴॲཧͷਅՁΛ

Ҿ͖ग़͑͢׵͍ݴੜ੒”, ୅දɿֿݪஐ೭, ௚઀ܦඅɿ450ສԁ

[41] 2018-2019೥౓, ઓུత૑଄ڀݚਪਐۀࣄʢJST, ACT-Iʮ৘ใͱະདྷʯʣ, ύʔιφϥΠζ͞Εͮ͘جʹݶኮ੍ޠ“

ͨςΩετੜ੒”, ୅දɿֿݪஐ೭, ௚઀ܦඅɿ400ສԁ

[42] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚʢ׆ڀݚಈελʔτࢧԉʣ, “ϚϧνϞʔμϧ඼࣭ਪఆʹػͮ͘جց຋༁Ϟσϧ

ͷߴ౓Խ”, ୅දɿֿݪஐ೭, ௚઀ܦඅɿ210ສԁ

[43] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ,ԉࢧಈελʔτ׆ڀݚ “Object Interaction Recognition for Complete Scene

Uderstanding”ɼ(୅ද)Jacob Chan

[44] 2020-2021೥౓, ֶज़ڀݚॿ੒ۚجॿ੒ۚ एखڀݚ, “ੜମ಺όΠΦφϊηϯαωοτϫʔΫͷߏ଄੍ࣜํޚ”,ʢ୅

දʣԬՈ๛

[45] 2018-2019೥౓, ֶज़ڀݚॿ੒ۚجॿ੒ۚ एखڀݚ, “ੜମ಺όΠΦφϊηϯαωοτϫʔΫͷͨΊͷײછܕ৴߸૿

෯఻೻ํࣜ”, ʢ୅දʣԬՈ๛

[46] H29-31, Պֶڀݚඅॿ੒ۚ ൫ج CɼʮϚϧνεέʔϧϞσϧΛ༻͍ͨࣃͷޫֶతγϛϡ Ϩʔγϣϯʹؔ͢Δڀݚʯɼ

17K11781(՝୊ ൪߸)ɼ(୅ද)໦ྛത೭ɼ(෼୲)एྛҰಓɼதଜ ɼ໼୩തจɼञҪӳथࢤོ

[47] 2017-2019, Պֶڀݚඅॿ੒ۚ ൫ج B,ʮશ೴Πϝʔδϯά๏ʹΑΓਫ਼ਆ࣬ױͷපଶͱػྍ࣏ংͷ৽ͨͳༀཧֶతݚ

,๏ͷཱ֬ʯڀ 17H03989, (୅ද)ڮຊۉ

[48] 2018-2022, Պֶڀݚඅॿ੒ۚɹ৽ֶज़ྖҬڀݚ ,(ܕҬఏҊྖڀݚ) ʮ૊৫શࡉ๔Πϝʔδϯά๏Λ༻͍ͨਫ਼ਆ࣬ױ

ൃ঱ى఺ͱͳΔγϯΪϡϥϦςΟࡉ๔ͷ୳ࡧʯ, 18H05416, (୅ද)ڮຊۉ

[49] 2017-2020, ೔ຊҩྍڀݚ։ൃߏػ (AMED) ֵ৽తٕज़ʹΑΔ೴ػೳωοτϫʔΫͷશ༰ղ໌ϓϩδΣΫτ, ʮྶ

௕ྨ೴ͷߴ଎ɾߴਫ਼ࡉશ೴Πϝʔδϯάٕज़ͷ։ൃʯ, 19dm0207061, (୅ද)ڮຊۉ

[50] 2019-2021೥౓, Պֶڀݚඅॿ੒ۚ ,ʢBʣڀݚ൫ج ๔ಈը૾ͱΦϛΫεσʔλͷ౷߹త৘ใղੳٕज़ͷ։ൃ”ɼࡉ“

(୅ද)੉ඌໜਓ

[51] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚʢ๖ժʣ, “γϛϡϨʔγϣϯͱ GANΛհͨ͠ڧԽֶशʹΑΔࡉ๔

ಈը૾ॲཧͷࣗಈԽٕज़ͷ։ൃ”ɼ(୅ද)੉ඌໜਓ

[52] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ৽ֶज़ྖҬڀݚ ܕҬఏҊྖڀݚ) ެื൝), “ੜଶܥͷ༳Β͗Ԡ౴ؔ܎ͱ಺෦ਐ

Խͷ࣮ݧతղ໌ڀݚ”ɼ(୅ද)ాࡉҰ࢙

[53] 2018-2019೥౓, Պֶڀݚඅॿ੒ۚ ௅ઓతڀݚʢ๖ժʣɼ“ήϊϜมҟूੵྖҬʹண໨͕ͨ͠ΜಛҟతλϯύΫ࣭ؒ

૬࡞ޓ༻ղੳ”ɼ(୅ද)ඉ໺లਖ਼

[54] R1,Պֶڀݚඅॿ੒ۚج൫ڀݚʢAʣɼʮϦϐʔτ഑ྻΛಛҟతʹԽֶम০͢ΔϦϐʔτ݁߹෼ࢠͷ૑੒ʯɼ19H00924ɼ

(୅ද)த୩࿨඙

[55] R1, Պֶڀݚඅॿ੒ۚ ௅ઓత๖ժڀݚɼʮ֩ࢎr௿෼ࢠෳ߹ମܗ੒աఔಉఆ΁ͷࢉܭՊֶత௅ઓʯɼ 19K22254ɼ(୅

ද)த୩࿨඙

[56] 2019೥౓, େཱࢢࡕେֶ ઓུతڀݚʢج൫ڀݚʣ, “ૉཻࢠ෺ཧֶ࣮ݧ΁ͷਂ૚ֶशͷద༻ڀݚ ʵ෺ཧσʔλղੳ

ٕज़͓ΑͼՃ଎ٕޚ੍ثज़ͷ։ൃʵ”ɼ(୅ද)࡚ؠ ণࢠ ʢڞಉऀڀݚʣதౡ ༔ଠ, ౻ࠤ ੓ଇ,
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