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Abstract of Master’s Thesis of Academic Year 2018

Hug U:

A Hug Robot Which Can Give Hugs to Reduce Loneliness

Category: Design

Summary

In today’s society, we thrive on performance, competition and perfection, which

leads to an insidious increase in stress and loneliness. This problem is especially

seen on solitaries of Generation Y. Hug makes humans feel safe, more relaxed

and less lonely. However, each kind of hugs represents different meanings. The

purpose of this paper is to analyze different kinds of hugs and to design the robot

accordingly. This research presentsʠ Hug Uʡ, a robot that is designed to help

people to reduce loneliness by giving hugs. This paper examines the ways in which

humans who encounter Hug U, experience and interact with the device and their

conclusions. Based on the statistical analysis from the experiment, it was proved

that Hug U can reduce loneliness.
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ୈ 1 ষ

Introduction

1.1. ܠഎڀݚ

2014ֳ͕ެදͨ͠ʮฏ 25 զ͕ࠃͱॾ֎ࠃͷएऀͷҙࣝʹؔ͢Δ

ௐࠪʯ1 ʹΑΔͱɺຊͷ Β͔ࡀ13 ܭ߹ʹͷஉঁࡀ29 1000ਓʹରͯ͠ɺઃʮ͜

ͷҰिؒʹͭ͗ͷΑ͏ͳ͜ͱΛͨ͜͡ײͱ͕͔͋ͬͨʯΛௐࠪͨ͠ɻͦͷதͰɺ

ʮͻͱΓ΅ͬͪͰऐ͍͠ʯΛ͍ͯ͡ײΔਓ 54.9ˋͰ͋Δɻ

ਤ 1.1 ͜ͷҰिؒʹͭ͗ͷΑ͏ͳ͜ͱΛͨ͜͡ײͱ͕͔͋ͬͨ2

1



1. Introduction 1.1. ܠഎڀݚ

ͦͯ͠ɺ2018ʹެӹࣾஂ๏ਓશࠃݐऔҾڠۀձ࿈߹ձ͕ͨͬߦҰਓ

Β͠ʹؔ͢ΔҙࣝௐࠪʹΑΔͱɺ3ݽಠΛ͡ײΔਓ 62.7ˋͰ͋Δɻ

ਤ 1.2 ҰਓΒ͠Λͯ͠ɺݽಠΛ͡ײΔਓ4

·ͨɺ2016ࣜגձࣾNEWSY͕ެදͨ͠ʮ͋ͳͨʹɺຊͷ༑ୡ͍·͢

͔ʁʯ5ɺ1,340ਓʹରͯ͠ߦͳͬͨௐࠪʹΑΔͱɺຊͷ༑ୡ͕ 0ਓͩͱ͏ࢥਓ

͕ɺஉੑ 38.1ˋɺঁੑ 28.2ˋͰ͋ΔɻஉঁผͰݟΔͱɺஉੑ 50͕

Ұ൪͘ߴɺঁੑ 20͕Ұ൪͍ߴɻ

ਤ 1.3 ຊͷ༑ୡ͕ࢲ 0ਓͩͱ6͏ࢥ

2



1. Introduction 1.2. ϋά

ਤ 1.4 ຊͷ༑ୡ͕ࢲ 0ਓͩͱ͏ࢥ (ผ)7

ʮฏ 25 զ͕ࠃͱॾ֎ࠃͷएऀͷҙࣝʹؔ͢ΔௐࠪʯͱҰਓΒ͠ʹؔ

͢ΔҙࣝௐࠪΛΈΔͱɺຊͰҰਓΒ͠ͷएऀ͕ݽಠΛ͡ײΔਓ͕ଟ͍͘Δ

͜ͱ͕͔ͬͨɻ·ͨɺʮ͋ͳͨʹɺຊͷ༑ୡ͍·͔͢ʁʯͷௐࠪΛΈΔͱɺ

༑ୡ͕͍ͳ͍ਓଟ͍͘Δ͜ͱ͕͔ͬͨɻ

Δํ๏ʹ༷ʑͳछྨ͕͋Δ͕ɺͦͷҰͭͷखஈͱͯ͠ɺʮϋ͢ݮΛܰײಠݽ

άʯ͕͛ڍΒΕΔɻϋάͷޮՌՊֶతʹূ໌͞Ε͓ͯΓɺۙͷຊʹ͓͍ͯ

ɺʮϋάώʔϦϯάʯΛҩྍߦҝͱͯ͠͏ߦපӃ͕૿͍͑ͯΔɻϋάΛͨ࣌͠ʹ

ɺͰʮυʔύϛϯʯͱʮΦΩγτγϯʯͱ͍͏ϗϧϞϯ͕ൻ͞ΕΔɻ͜

ΕΒͷϗϧϞϯɺײΛ͍ͯ͡ײΔ࣌ʹൻ͞ΕΔͷͰ͋ΔɻΦΩγτγ

ϯͷޮՌͱͯ͠ɺෆ҆ɺετϨε͏ͭපΛܰ͢ݮΔ࡞༻͋͛ΒΕΔɻ͞Β

ʹɺਆܦΛམͪண͔ͤɺݽಠײΛΒ͛Δ͜ͱͰ͖Δɻ

1.2. ϋά

1.2.1 ϋάͷత

ϋάͷతͱ͑ݴɺҙతͳਓʹର͢ΔߦҝͩͱࢥΘΕΔਓ͕ଟ͍͘Δ͔ͱ

ΑΔίϛϡχέʔʹޠݴͷҰͭͷछྨͰ͋ΔɻࡰΒΕΔͰ͋Ζ͏͕ɺϋάѫ͑ߟ

γϣϯΑΓɺମͰදݱΛ͢ΔͷͰײΛ͍͑͢ίϛϡχέʔγϣϯͰ͋
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1. Introduction 1.2. ϋά

Δͱ͑ߟΒΕΔɻ

ϋάՈಉ࢜ɺ࿀ਓಉ࢜ɺ්ಉ࢜ɺ༑ୡಉ࢜ͳͲɺ༷ʑͳ͕͋ܗΔɻͦ͠

ͯɺͦΕͧΕͷϋάҟͳΔҙຯΛ͍ͯͬ࣋Δͱ͑ߟΒΕ͍ͯΔɻྫ͑ɺ࿀ਓ

ಉ࢜ͷϋάɺ͖ͳਓͱϋάΛ͢Δ͜ͱͰɺ͓͍ޓͷ৺ͱ৺͕͍͕ͯͬܨΔূ

ʹ͢Δ͜ͱ͕Ͱ͖ΔɻΧοϓϧͷؒͰϋάΛ͢Δͱ͖ʹɺ૬खΛ͍ࢥΔ࣋ؾ

ͪ૬खʹର͢ΔѪΛࠐΊ͍ͯΔͱ͑ߟΒΕΔɻ

Ոಉ࢜ͷϋάͰɺࢠͰϋάΛ͢Δ߹͕ଟ͍ɻҰൠతʹɺࢠͰͷϋά

ʹɺ͍ޓͷѪ͕ࠐΊΒΕ͓ͯΓɺಉ࣌ʹ҆৺ײΛಘΔ͜ͱ͕Ͱ͖Δͱ͍ΘΕ

͍ͯΔɻಛʹڙࢠʹͱͬͯɺ͔ΒϋάΛ͞ΕΔ͜ͱͰɺͷଘ͕҆ࡏ৺Ͱ͖

Δॴͩͱ͡ײΒΕΔͱ͍ΘΕ͍ͯΔɻ

༑ਓಉ࢜ͷϋάɺ͍ޓʹѪΛަ͢ΔΑ͏ͳ࿀ਓՈͱͷϋάͱશ͘

ҟͳΔͱݴΘΕ͍ͯΔɻ΄ͱΜͲ༑ਓ͕མͪࠐΜͰ͍ͨΓɺਏͦ͏ͳ࣌ʹϋά

Λ͢Δɻ૬खΛྭ·͢ϋάɺ͓͍ޓΛܹྭͰ͖ɺ༊͞ΕΔ͜ͱ͕Ͱ͖Δɻ

1.2.2 ϋάͷํ

ϋάʹ༷ʑͳ͕͋ํΔɻํΛݟΕɺͦΕͧΕͷີ͕ؔੑ͔

Δɻ

ϋάͯͬ߹͍͔

Ұ൪ΦʔιυοΫεͳϋάͷํɺ͓͍͔͕͍ޓ߹๊͖ͬͯ͠Ί߹͏ϋά

ͷํͰ͋Δɻ͜ͷλΠϓͷϋά૬खΛ৴པɺײΛ͑Α͏ͱ͍ͯ͠Δɻ8

Ζ͔Βͷϋάޙ

࿀ਓಉ͕࢜Α͘͢ΔͷɺޙΖ͔ΒͷϋάͰ͋Δɻஉੑ͕ޙΖ͔ΒঁੑΛϋά

͢Δ߹ɺ૬खΛकΓ͍ͨͱ͍ͯͬࢥΔɻ9

टʹ·Θ͢ϋά

ยํ͕Λ૬खͷटʹճ͠ɺ͏Ұํ͕Λ૬खͷݩࠊʹखΛ·Θ͢ϋάͱ͍

ѪΛ๊͍͍ͯΔɻ10͍ڧҰ൪ϩϚϯνοΫͳͷͰ͋Δɻํ͏

4



1. Introduction 1.3. ݙߩͷڀݚ

ϋά͏߹ͤدΛݞ

༑ୡಉ࢜ͰΑ͘͢ͷݞΛͤد߹͏ϋάͰ͋Δɻ͜ͷλΠϓͷϋάೋਓ͓ޓ

͍͕ಉ͡Ձ؍Λڌূͨͬ࣋Ͱ͋Δɻ11

1.2.3 ϑϦʔɾϋάζ

ϑϦʔɾϋάζʢFree Hugsʣ֗ͰݟΒ͵૬खͱϋάΛͯ͠ɺѪͱฏΛੜ

Έग़͢׆ಈͰ͋ΔɻϑϦʔɾϋάζͷతɺʮ͋ͳͨҰਓͰͳ͍ʯͱ͍͏৴

೦Λ͑Δɻ

ϑϦʔɾϋάζ12 2001ࠒʹɺΞϝϦΧͷ Juan Mann͕࢝Ίͨ׆ಈͰ͋Δɻ

Juan Mannͷଟ͘ͷਓΛ๊͖͠Ίɺʮ͋ͳ͕ͨେͰ͋Δ͔ʯΛ͑Δૉ

ఢͳਓͩͬͨɻ൴Λແͯ͘͠ॳΊͯɺେͳ͜ͱʹؾ͍ͨɻ͜ͷϝοηʔ

δΛଟ͘ͷਓʹ͑Α͏ͱɺ൴ʮϑϦʔɾϋάζʯͱॻ͔ΕͨϓϨʔτΛͬ࣋

ͯɺւ؛Λา͍ͯʮϑϦʔɾϋάζʯͱ͍͏׆ಈ͕࢝·ͬͨɻ

ͦͷޙΠϯλʔωοτΛ௨ͯ͡ɺʮϑϦʔɾϋάζʯ͕ੈքʹ·͍ͬͯΔɻ

ຊͷौ୩Ӻʹ͓͍ͯɺʮϑϦʔɾϋάζʯͷ׆ಈ͕ߦΘΕ͍ͯΔɻʢਤ 1.5ʣ

ਤ 1.5 ौ୩ӺͰʮϑϦʔɾϋάζʯ

1.3. ݙߩͷڀݚ

ετϨεࣾձͱݴΘΕ͍ͯΔݱʹ͓͍ͯɺਓʑݽಠײɺετϨεɺෆ҆ͳ

Ͳɺ༷ʑͳݱපΛ๊͑ͳ͕ΒਓੜΛੜ͖͍ͯΔɻ͜ͷʹରͯ͠ɺຊڀݚ
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1. Introduction 1.3. ݙߩͷڀݚ

ʮϋάʯΛར༻ͯ͠ɺΛղܾ͍ͨ͠ɻ

ϋάετϨεΛ؇͢Δɺͤͳͪ࣋ؾʹͳΔɺ͕҆ͪ࣋ؾΒ͙ɺឺ͕ਂ·

ΔɺѪͷ֬ೝͳͲɺ༷ʑͳޮՌ͕͋Δɻϋάͱ͍͏ಈ࡞ೋਓͰ͢ΔߦҝͰ͋

ΓɺҰਓͰϋά͕Ͱ͖ͳ͍ɻ

ܭॴ͕ެදͨ͠ʮຊͷੈଳͷকདྷਪڀݚޱձอোɾਓཱࣾࠃ (શࠃਪ

ฏ)2018)(ܭ 30)ਪܭ)ʯ13ʹΑΔͱɺ2015ͷͻͱΓΒ͠ੈଳͷׂ߹ 34.5

ˋʢ1842ສੈଳʣͰɺͻͱΓΒ͠Ͱͷੈଳ͕ॳΊͯશମͷ̏ͷ̍Λͨ͠ɻ

2040ʹ 4.8ϙΠϯτ্͕ͬͯ 39.3ˋʢ1994ສੈଳʣʹͳΔ༧ଌཱ͕ͯΒΕͯ

͍Δɻ

ਤ 1.6 ୯ಠੈଳ14

ͭ·Γɺଟ͘ͷਓϋάΛ͍ͨ͠ͱͯ͡ײɺҰਓΒ͠ͰϋάΛ͢Δ࿀ਓՈ

͕ͦʹ͍ͳ͍͜ͱ͕͑ߟΒΕΔɻϋάΛ͢Δ૬ख͕͍ͳ͍߹ʹʮϑϦʔɾ

ϋάζʯͳͲͷ׆ಈʹࢀՃ͢Δ͜ͱͰϋάΛ͢Δ͜ͱ͕͑ߟΒΕΔɻ͔͠͠ɺʮϑ

Ϧʔɾϋάζʯͷ׆ಈΛौ୩ӺલͰ 30ఔ͕ͨ͠؍ɺϋάΛ͢Δਓ͍ͳ͔ͬ

ͨɻ͜ΕɺΒͳ͍ਓͱମΛ৮ΕΔ͜ͱʹ͕͋ײ߅Δ͜ͱҟੑͷ߹ʹ

ஏ͔͕ͣ͋͠͞Δ͜ͱ͕͑ߟΒΕΔɻ

ਓҎ֎Ͱɺྫ͑ϖοτ͓ؾʹೖΓͷ๊͖·͘ΒͳͲΛϋά͢Δͱɺϋά

ͱಉ༷ͷޮՌ͕ಘΒΕΔɻ͔͠͠ɺϖοτ๊͖·͘ΒͳͲɺϋάΛ͢Δ͜ͱ

͕Ͱ͖Δ͕ɺϋάΛ͞ΕΔ͜ͱͰ͖ͳ͍ɻ
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1. Introduction 1.4. ຊจͷߏ

ຊจͷతɺݽಠΛ͍ͨͯ͡ײΓɺετϨεΛ๊͑ͨΓ͍ͯ͠Δਓ͕୭͔

ΒϋάΛͯ͠΄͍͕͠ɺϋάΛͯ͘͠ΕΔ૬ख͕͍ͳ͍ͱ͍͏՝ʹணͯ͠ݚ

ʯʮϋάΛͯ͘͠ΕΔ͜ͱʯݮͷܰײಠݽɻ͜ͷ՝Λղܾ͢ΔͨΊʹɺʮ͏ߦΛڀ

ʮϋάͷछྨʯͷͭࡾͷํ໘͔Βͯ͑ߟɺචऀຊจͰϋάΛͯ͘͠ΕΔ͜ͱ͕

ग़དྷΔϩϘοτʮHug UʯΛఏҊ͢Δɻ

1.4. ຊจͷߏ

ຊจɺڀݚͷഎܠϋάͷհͱڀݚͷ՝ʹ͍ͭͯड़ͨຊষΛؚΊશ

̑ষͰߏ͞ΕΔɻଓ͘ୈ 2ষͰɺຊڀݚʹ͓͚Δؔ࿈ڀݚͱͯ͠ϋάͷޮՌ

ͱຊڀݚΛߟࢀͯͬͨ͋ʹ͏ߦͱͨ͠ɺԕִϋάͱҰਓͰମݧͰ͖Δϋάʹ͍ͭ

ͯͷઌྫࣄߦʹ͍ͭͯੳΛ͏ߦɻୈ 3ষͰɺίϯηϓτͷఏҊͱσβΠϯΛ

ɻୈ͏ߦ 4ষͰɺίϯηϓτʹ͍ͨͮجϓϩτλΠϓͷ࣮ͱ࣮ূ࣮ݧΛͬߦ

ͨ݁ՌΛड़Δɻୈ 5ষͰɺ࣮ূ࣮ݧͰಘΒΕͨ݁Ռ͔Βຊڀݚͷ݁ͱɺࠓ

՝ʹ͍ͭͯड़Δɻڀݚͷలͱޙ


1 ֳ http://www8.cao.go.jp/youth/kenkyu/thinking/h25/pdf_index.html

2 Garbagenews http://www.garbagenews.net/archives/2168639.html

3 શࠃݐऔҾڠۀձ࿈߹ձ https://www.zentaku.or.jp/research/questionnaire/

4 શࠃݐऔҾڠۀձ࿈߹ձ https://www.zentaku.or.jp/research/questionnaire/

5 ͠Β͐https://sirabee.com/2016/02/29/90296/

6 ͠Β͐https://sirabee.com/2016/02/29/90296/

7 ͠Β͐https://sirabee.com/2016/02/29/90296/

8 LittleThings https://www.littlethings.com/hug-relationship-test/1

9 LittleThings https://www.littlethings.com/hug-relationship-test/1

10 LittleThings https://www.littlethings.com/hug-relationship-test/1

11 LittleThings https://www.littlethings.com/hug-relationship-test/1

12 FreeHugsCampaign https://www.freehugscampaign.org/

13 ॴڀݚޱձอোɾਓཱࣾࠃ

http://www.ipss.go.jp/pp-ajsetai/j/HPRJ2018/t-page.asp
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14 ॴڀݚޱձอোɾਓཱࣾࠃ

http://www.ipss.go.jp/pp-ajsetai/j/HPRJ2018/t-page.asp
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ୈ 2 ষ

Literature Review

ຊڀݚͰͨ͠࡞ϩϘοτʮHug UʯѹྗηϯαͱαʔϘϞʔλΛ༻͍ͯɺਓ

ؒͷΑ͏ͳϋάΛͯ͘͠ΕΔػΛઃͨ͠ܭɻຊষͰϋάͷޮՌɺ͓Αͼɺઌ

Ͱ͖Δϋάʯʹ͍ͭͯड़Δɻͦͯ͠ɺຊݧͱͯ͠ʮԕִϋάʯʮҰਓͰମྫࣄߦ

Λ໌ࣔ͢Δɻݙߩͷڀݚ

2.1. ϋάͷޮՌ

ۙɺ͍ͭ͘ͷڀݚνʔϜ͕ʮϋάͷޮՌʯΛ͍ͯ͠ڀݚΔɻSheldon Cohen

จ Does Hugging Provide Stress-Buffering Social Support? A Study of Sus-

ceptibility to Upper Respiratory Infection and Illness (Cohen et al. 2015)ͷதͰɺ

ʮιʔγϟϧαϙʔτ͕ετϨεʹΑΔපؾΛ͙ʯͱ͍͏ԾઆΛڀݚʹݩΛߦ

ͳͬͨɻSheldon Cohen ͕͍ΔΞϝϦΧͷΧʔωΪʔϝϩϯେֶ৺ཧֶ෦ͷݚ

Δ͜ͱΛࣔ͢ϋάΛɺιʔγϟϧαϙʔτ͋ʹνʔϜଞऀͱΑΓີͳؔڀ

ͷҰྫͱ࣮ͯ͠ݧΛͨͬߦɻ࣮ݧͷ݁Ռɺϋά͕ରਓετϨεʹؔ࿈͢Δײછ

ϦεΫΛݮΒ͢͜ͱ͕Θ͔ͬͨɻߋʹɺײછͨ͠ਓͰ͋ͬͯɺϋάΛड͚ͨճ

͕ଟ͍ਓঢ়͕͔ܰͬͨɻ

Kathleen C. LightͱKaren M. Grewen ʮϋάͳͲͷεΩϯγοϓ͕ετϨ

ε͕؇͞ΕͯϦϥοΫε͠ɺਫ਼ਆతʹ҆ఆ͢Δʯͱ͍͏ԾઆΛڀݚʹݩΛߦͳͬ

ͨ (Light et al. 2005)ɻ͜ͷ 2ਓͷത࢜ΞϝϦΧͷϊʔεΧϩϥΠφେֶͰɺϋ

άΛසൟʹ͍ͯ͠ΔඃऀݧͱϋάΛ͍ͯ͠ͳ͍ඃऀݧͷ 2άϧʔϓʹ͚ɺ৺ഥ

ͱ຺Λൺֱ͢Δͱ͍͏࣮ݧΛͨͬߦɻ࣮ݧͷ݁ՌɺϋάΛ͍ͯ͠ͳ͍άϧʔ

ϓͷඃऀݧͷํ͕ɺϋάΛ͍ͯ͠Δάϧʔϓͷඃऀݧʹൺͯຖ 10ճ΄Ͳ৺ഥ
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2. Literature Review 2.2. ઌྫࣄߦ

͕͘ɺෆ҆ఆͰ͋Δ͜ͱ͕͔ͬͨɻϋάΛ͍ͯ͠Δάϧʔϓͷඃऀݧ৺

ഥ͕ਖ਼ৗ͘͘͠ɺετϨε͕؇͞ΕͯϦϥοΫε͠ɺਫ਼ਆతʹ҆ఆ

͍ͯͨ͠ɻ

·ͨɺKathleen C. LightͱKaren M. Grewen ૬ख͔ΒϋάΛ͞ΕΔ߹ʹɺ

ΦΩγτγϯ (Oxytocin)ͱ͍͏ϗϧϞϯ͕ൻ͢Δ͜ͱΛಥ͖ࢭΊͨɻΦΩγτ

γϯʮͤϗϧϞϯʯʮѪϗϧϞϯʯͱݺΕΔɻϗϧϞϯʹΑΓɺε

τϨε͕ݮগͨ͠ΓɺͤͳؾΛಘΒΕΔޮՌ͕͋Δɻ

ϋάͷޮՌɺετϨεܰݮɺෆ҆ղফɺ͕҆ͪ࣋ؾΒ͙ͳͲ͕͛ڍΒΕɺͦ

ΛಘΔ͜ͱͰ͖ΔͷͰ͋Δɻײͯ͠

2.2. ઌྫࣄߦ

ຊ߲ͰɺʮԕִϋάʯʮҰਓͰମݧͰ͖Δϋάʯͱͷೋͭͷํ͔Βɺطଘͷ

ઌྫࣄߦΛ͍֓ͯ͘͠؍ɻ

2.2.1 ԕִϋά

Huggy Pajama

ϋΪʔɾύδϟϚʢHuggy PajamaʣϩϯυϯେֶͷڭतΤΠυϦΞϯɾνΣ

ΦΫ (Teh et al. 2009)͕Εͨॴʹ͍ΔՈͱϋά͕Ͱ͖Δ͜ͱΛతͱͯ͠ɺ

։ൃͨ͠ஔͰ͋Δɻ͕྆ίϯτϩʔϥͰԕִʹ͕ڙࢠண͍ͯΔϋΪʔɾύ

δϟϚʹۭؾΛૹΓࠐΉ͜ͱͰɺϥΠϑδϟέοτͷΑ͏ͳ͕͗Ύͬ ͱମΛక

Ί͚ΒΕɺ·ΔͰ୭͔ʹ๊͖͠ΊΒΕ͍ͯΔΑ͏ͳؾʹͳΔɻ
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2. Literature Review 2.2. ઌྫࣄߦ

ਤ 2.1 Huggy Pajama1

Hugvie

ϋάϏʔʢHugvieʣ (Kuwamura et al. 2013)ੴؾిࡍࠃ͕ߒࠇ௨৴ٕૅجज़

ϛϡχέʔγϣϯϝσΟΞͰ͋ΔɻϋάϏʔԕܕॴͰ։ൃͨ͠ɺΫογϣϯڀݚ

ִʹ͍Δ૬खͷଘࡏΛ͡ײ͘ڧͳ͕ΒରͰ͖Δઃ͕͞ܭΕ͍ͯΔɻϋάϏʔ

ͷΫογϣϯͷ্෦ʹܞଳిΛऩೲ͢Δ͜ͱ͕Ͱ͖ɺ๊͖͠Ίͳ͕ΒձΛ͢

Δ͜ͱ͕Ͱ͖ΔɻߋʹɺϋάϏʔͷ෦όΠϒϨʔλΛ͓ͯ͠ࡌΓɺ৺ଁͷ

Δ͜ͱ͕Ͱ͖ΔɻόΠϒϨʔγϣϯʹΑΔৼಈ૬खͷͷେ͖͢͞ݱ࠶ಈΛޑ

͞ߴʹΑܾͬͯఆ͍ͯ͠Δɻྫ͑ɺ૬ख͕ߴ༲ͯ͠ɺ͕େ͖͘ͳΔ߹ʹ

ɺϋάϏʔͷޑಈ͕͘ڧͳΔɻϋάϏʔɺௌ֮ͱ৮֮ʹΑΓ૬खͷଘࡏΛ

Δ͜ͱ͕Ͱ͖ΔͷͰ͋Δɻ͡ײʹۙ

Ͱڀݚॴͷڀݚज़ٕૅج௨৴ؾిࡍࠃ (ాوඒࢠ, ాوඒࢠ 2017)ɺϋ

άϏʔΛ๊͖͠Ίͳ͕ΒձΛ͢ΔඃऀݧͱܞଳిͰձΛ͢Δඃऀݧͷ 2ά

ϧʔϓʹ͚ͯɺ͋Δ࣮ݧΛͨͬߦɻ͜ͷ࣮ݧͰɺձΛ͢ΔલޙͰͷɺ݂ӷ

தɺଣӷதʹ͋ΔετϨεϗϧϞϯͱݺΕΔίϧνκʔϧͷೱͷมԽΛௐ

ͨɻϋάϏʔΛ๊͖͠Ίͳ͕ΒձΛͨ͠ඃऀݧάϧʔϓɺܞଳిΛ༻͠
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2. Literature Review 2.2. ઌྫࣄߦ

ͨඃऀݧάϧʔϓΑΓ݂ӷதɺଣӷதʹ͋Δίϧνκʔϧͷೱ͕ݮগ͍ͯ͠

ͨɻ͜ΕϋάϏʔͷΑ͏ͳਓͰ͋ͬͯɺϋάʹΑΔετϨεΛܰ͢ݮΔ

ޮՌ͕͋Δ͜ͱΛ͍ࣔͯ͠Δɻ

ਤ 2.2 Hugvie2

Parihug

ParihugɺΕ͍ͯͯϋάΛ͞Ε͍ͯΔײ৮Λ૬खʹ͑Δ͜ͱ͕Ͱ͖Δ

ಈܕͷ͵͍͙ΔΈͰ͋ΔɻPARIHUG͵͍͙ΔΈͷதʹWi-Fiͱ Bluetooth

Λ͓ͯ͠ࡌΓɺεϚʔτϑΥϯͱΠϯλʔωοτʹ͙͜ܨͱ͕Ͱ͖ɺઐ༻Ξϓ

ϦͰૢ࡞Λ͏ߦɻParihugΛ͍ͯͬ࣋Δ૬खΛબͿ͜ͱͰɺ૬खͷParihug͕ϦΞ

ϧλΠϜͰৼಈ͢Δɻ ParihugͷλʔήοτϢʔβʔԕڑ࿀ѪதͷΧοϓϧɺ

Ε͍ͯΔ྆ͱڙࢠԕ͘ʹॅΉੰͳͲͰ͋Δɻ

ਤ 2.3 Parihug3
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2. Literature Review 2.2. ઌྫࣄߦ

The Hug

The HugCarl DiSalvo (DiSalvo et al. 2003)͕ఏҊ๊ͨ͠༴ಈ࡞ͷ࢟Λ

ͨ͠͵͍͙ΔΈͰ͋Δɻ͵͍͙ΔΈΛ๊͖͠ΊΔ͜ͱʹΑͬͯɺԕִʹ͋ΔThe

Hug͕ൃޫٴͼ ৼಈͷఏࣔΛ͏ߦγεςϜͰ͋Δɻ

(Carl DiSalvoจ (DiSalvo et al. 2003)ΑΓҾ༻

ਤ 2.4 The Hug

The Hug Shirt

The Hug ShirtCuteCircuite͕ࣾ։ൃͨ͠ϋάΛ͢ݱ࠶Δηϯαʔ͖ͷҥ

Ͱ͋Δɻηϯαʔɺ৮ΒΕ͍ͯΔؒ࣌ɺ৮֮ͷڧɺ৺ഥɺԹΛܭଌ͠

͍ͯΔɻͦͷσʔλΛΠϯλʔωοτΛ༻͍ͯ૬खͷThe Hug ShirtʹૹΓɺԹ

ͱѹྗΛͯ͠ݱ࠶ɺϋά͞Ε͍ͯΔ֮ײΛ༩͍͑ͯΔɻ

ਤ 2.5 The Hug Shirt4
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2. Literature Review 2.2. ઌྫࣄߦ

2.2.2 ҰਓͰମݧͰ͖Δϋά

Free Hug Sofa

ϑϦʔϋάιϑΝ(Free Hug Sofa)ؖࠃͷσβΠφʔɺΠɾϯΩϣϯ͕σβ

Πϯͨ͠ιϑΝͰɺΠλϦΞͷσβΠϯίϯϖςΟγϣϯʮThe AʟDesign Award

and CompetitionʯͰಔडͨ͠࡞Ͱ͋Δɻ

ϑϦʔϋάιϑΝͷගֻ͚෦ී௨ͷιϑΝΑΓɺେ͖͘ɺࣗ༝ʹಈ͔͢͜

ͱ͕Ͱ͖Δɻ·ΔͰਓؒͷͷΑ͏Ͱ͋ΓɺΪϡοͱ๊͖͠ΊΔ͜ͱ͕Ͱ͖Δɻ

ਤ 2.6 Free Hug Sofa5

Gravity

Gravityମॏͷ 7ʙ12ˋͷॏ͞ʹͳΔΑ͏ʹઃ͞ܭΕͨΣΠτϒϥϯέοτ

Ͱ͋ΔɻGravity  deep touch stimulation ͱ͍͏ਓʹ৮ΕΒΕΔͱϦϥοΫε

ޮՌ͕͋ΔཧΛద༻͍ͯ͠Δɻߋʹϒϥϯέοτͷॏ͞ʹΑͬͯɺϋά͞Εͯ

͍Δ͕֮ײಘΒΕΔͷͰ͋Δɻ͜ͷϒϥϯέοτΛ༻͢Δ͜ͱͰɺετϨεϗ

ϧϞϯͰ͋Δίϧνκʔϧ͕ݮগ͠ɺಉʹ࣌ϗϧϞϯͰ͋Δϝϥτχϯͱη

ϥτχϯ্͕ঢ͢Δ͜ͱ͕ݴΘΕ͍ͯΔɻ6
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2. Literature Review 2.2. ઌྫࣄߦ

ਤ 2.7 Gravity7

Sense-Roid

Sense-Roidిؾ௨৴େֶ ͷֶੜ ,એ༟ڮߴ) એ༟ڮߴ )͕։ൃͯ͠ɺࣗࣗ

Λٖࣅతʹ๊͖͠ΊΔ͜ͱͷͰ͖ΔσόΠεͰ͋Δɻ৮֮ఏࣔδϟέοτΛ

ணͨ͠ମ͕ऀݧτϧιܕηϯγϯάσόΠεΛ๊༴͢Δ͜ͱͰɺδϟέοτʹͦ

ͷ৮֮ΛϑΟʔυόοΫ͢Δɻମऀݧ֎ଆʹ͍Δ͏ҰਓͷࣗΛ๊༴͠ɺ·

ͨͦΕ͔Β๊༴͞Ε͍ͯΔΑ͏ͳ֮ײΛຯΘ͏͜ͱ͕Ͱ͖Δɻ

ਤ 2.8 Gravity8
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2. Literature Review 2.3. ຊষͷ·ͱΊ

2.3. ຊষͷ·ͱΊ

2.1ͰʮϋάͷޮՌʯʹ͍ͭͯͷڀݚΛ֓ͨ͠؍ɻઌڀݚߦʹΑΔͱɺଞਓ͔

ΒϋάΛ͞ΕΔ͜ͱͰɺετϨεͷܰݮɺෆ҆ͷղফɺ͕ͪ࣋ؾ͢Β͙ޮՌ͕

͋ΓɺʹߋײΛಘΔ͜ͱ͕Ͱ͖Δɻ

2.2ͰʮԕִϋάʯʮҰਓͰମݧͰ͖Δϋάʯͱͷೋͭͷํ͔Βɺઌྫࣄߦ

Λ֓ͨ͠؍ɻઌྫࣄߦʹΑΔͱɺHuggy Pajama, HugvieͳͲͷͷԕڑ࿀ਓ

ԕڑՈ͚ͷσόΠεͰ͋ΔɻFree Hug SofaGravityҰਓͰϋάΛମ

ͷϋάϩϘοڀݚ͠ͳ͍ɻຊ࡞Δ͜ͱ͕Ͱ͖Δ͕ɺຊͷϋάͷΑ͏ͳಈ͢ײ

τHug UͰɺ૬ख͕͍ͳ͍߹Ͱɺ༑ਓɺՈ࿀ਓͷϋάΛମݧͰ͖Δϋ

άϩϘοτΛఏҊ͢ΔɻҎ্ͷ͜ͱΛ౿·͑ͯຊڀݚͰɺʮϋάͷྗʯʮϋάͷ

ɻ͢ࢦɺϋάΛͯ͘͠ΕΔϩϘοτͷग़Λ͠ڀݚʯΛؒ࣌ʯʮϋάΛ͢Δํ

ୈ 3 ষͰɺϋάʹΑͬͯݽಠײΛݮগͤ͞ΔϋάϩϘοτͷίϯηϓτʹ͍ͭ

ͯड़Δɻ


1 Designboom https://www.designboom.com/technology/nus-huggy-pajama/

2 ژ http://hugvie.jp/#4thpage

3 Parihug http://www.parihug.com/

4 Cutecircuit http://cutecircuit.com/the-hug-shirt/

5 Comfy Sofa Studio https://comfysofastudio.com/

6 Dime https://dime.jp/genre/390346/

7 Roomie https://www.roomie.jp/2017/06/383120/

8 Sense-Roid https://www.youtube.com/watch?v=dDqIVzCRAr8
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ୈ 3 ষ

Concept

ຊষͰɺෳछྨͷϋάΛද͠ݱɺݽಠΛݮগͰ͖ΔҰਓ༻ϋάϩϘοτʮHug

UʯͷఏҊͱઃܭΛ͏ߦɻ

3.1. ίϯηϓτ

ϋάΛ͞ΕΔ͜ͱʹɺετϨεͷܰݮɺෆ҆ͷղফɺ͕ͪ࣋ؾ͢Β͙ޮՌ

͕͋ΓɺʹߋײΛಘΔ͜ͱ͕Ͱ͖Δɻ͔͠͠ɺݱͷࣾձͰɺݽಠײε

τϨεΛͨ͡ײ߹ʹɺ͙͢ʹ૬खΛ୳ͯ͠ϋάΛ͢Δ͜ͱ͕Ͱ͖ͳ͍ɻҰਓ

Β͠ͷੈଳଟ͘ɺϋάΛͯ͘͠ΕΔՈ࿀ਓ͕ͦʹ͍Δ͜ͱগͳ͍ͷͰ

͋Δɻ

͕ͨͬͯ͠ɺຊڀݚՈʹҰਓͰ͍Δਓ͕ݽಠΛ͡ײΔ࣌ʹɺҰਓͰૢ͕࡞Մ

ͳϋάΛͯ͘͠ΕΔϩϘοτʮHug UʯΛఏҊ͢ΔɻຊڀݚͰ੍͢࡞ΔHug U

ෳͷϞʔυઃఆΛ͠ࡌɺҟͳΔछྨͷϋάΛͯ͘͠ΕΔϩϘοτͷ࣮ݱΛ

͢ࢦɻ͜͜ͰͷෳͷϞʔυͱɺྫ͑ɺʮམͪࠐΜͩ࣌ʹ͢Δ༑ਓͱͷϋ

άʯʮՈͱผΕΔ࣌ʹަΘ͢ϋάʯͳͲͷ͜ͱͰ͋Δɻ͜ΕΒɺڀݚͷத

ͰఆٛΛ໌Β͔ʹ͍ͯ͘͠ɻ·ͨɺHug U͔Β༊͠ɺܹྭɺѪ༑ͷͪ࣋ؾ

Λ͑ΔҝʹɺԻػΛઃ͢ܭΔɻ֎ɺൢࢢͷ͵͍͙ΔΈΛվͯ͠ɺϋ

άΛͯ͘͠ΕΔσόΠεΛऔΓ͚͍ͯΔɻ
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3. Concept 3.2. લௐࠪࣄ

3.2. લௐࠪࣄ

ຊڀݚͰҟͳΔछྨͷϋάΛͯ͘͠ΕΔϋάϩϘοτͱɺ࣮ࡍͲΜͳͷͰ

͋Δ͔Λ໌Β͔ʹ͢ΔͨΊʹɺΞϯέʔτௐࠪΛߦͳͬͨɻֶੜͱࣾձਓΛର

ʹͲΜͳܗͷͷʹϋά͞Ε͍͔ͨɺͲΜͳํͷϋά͕͖Ͱ͋Δ͔ʹؔ͢Δ

ઃΛ༻ҙͨ͠ɻ

ௐࠪ༰

ຊௐࠪɺ15͔ࡀΒ Ͱܭ߹Ͱͷֶੜຢࣾձਓɺ·ࡀ30 380ਓʹϋάͷํ

ͱݽಠͱ͵͍͙ΔΈͷܗʹؔ͢ΔΞϯέʔτௐࠪΛͨͬߦɻGoogleϑΥʔϜΛ༻

͍ɺͯ͢ͷճΦϯϥΠϯ্Ͱड͚͚ͨɻ

࣭߲ɺҎԼͷ 5Ͱ͋Δɻ

ϋάʹ͍ͭͯɺ

• ɺϋάΛ͞Ε͍ͨͰ͔͢ʁ࣌Δ͡ײಠɺετϨεΛݽ

• ͷϋάΛ͞Ε͍ͨͰ͔͢ʁํɺͲͷΑ͏ͳ࣌Δ͡ײಠɺετϨεΛݽ

ಠʹ͍ͭͯɺݽ

• ୭͕ͦʹ͍ͳ͍࣌ʹɺݽಠΛ͡ײ·͔͢ʁ

͵͍͙ΔΈʹ͍ͭͯɺ

• ͷ͵͍͙ΔΈΛ๊͖͠Ί͍ͨͰܗɺͲͷΑ͏ͳ࣌Δ͡ײಠɺετϨεΛݽ
͔͢ʁ

• ͷ͵͍͙ΔΈΛ๊͖͠Ίͨ͞ߴɺͲͷ͘Β͍ͷ࣌Δ͡ײಠɺετϨεΛݽ
͍Ͱ͔͢ʁ

Ξϯέʔτͷ݁ՌҎԼͰ໌ࣔ͢Δɻ
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3. Concept 3.2. લௐࠪࣄ

ਤ 3.1 ɺϋάΛ͞Ε͍ͨͰ͔͢ʁ࣌Δ͡ײಠɺετϨεΛݽ

ਤ 3.2 ͷϋάΛ͞Ε͍ͨͰ͔͢ʁํɺͲͷΑ͏ͳ࣌Δ͡ײಠɺετϨεΛݽ
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3. Concept 3.2. લௐࠪࣄ

ਤ 3.3 ୭͕ͦʹ͍ͳ͍࣌ʹɺݽಠΛ͡ײ·͔͢ʁ

ਤ 3.4 ͷ͵͍͙ΔΈΛ๊͖͠Ί͍ͨܗɺͲͷΑ͏ͳ࣌Δ͡ײಠɺετϨεΛݽ

Ͱ͔͢ʁ
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3. Concept 3.3. ϋάϩϘοτ Hug Uͷઃܭ

ਤ 3.5 ͷ͵͍͙ΔΈΛ๊͖͠Ί͞ߴɺͲͷ͘Β͍ͷ࣌Δ͡ײಠɺετϨεΛݽ

͍ͨͰ͔͢ʁ

ΞϯέʔτௐࠪʹΑΔͱɺ380ਓͷதͰɺ312ਓݽಠɺετϨεΛ͡ײΔ

ɺͲͷΑ͏ͳ࣌Δ͡ײಠɺετϨεΛݽɺϋάΛ͞Ε͍ͨͱ͍͑ͯΔɻ࣌

ํͷϋάΛ͞Ε͍ͨʹ͍ͭͯɺଟ͘ͷਓ͕͓͏๊͖͍͋ޓϋάͱ͑ͨɻ୭͕

ͦʹ͍ͳ͍࣌ʹɺݽಠΛ͡ײΔ͔ʹ͍ͭͯɺ࿀ਓɺՈ࿀ਓͱ͑ͨਓ͕

΄΅ಉఔͰ͋ͬͨɻͦͯ͠ɺ͵͍͙ΔΈʹ͍ͭͯɺݽಠετϨεΛ͡ײΔ࣌

ʹɺଟ͘ͷਓ͕ܗঢ়ಈͷܗΛ͑ɺେ͖͞ 60ηϯνఔͱ͑ͨɻ

3.3. ϋάϩϘοτHug Uͷઃܭ

ຊ߲Ͱɺલड़ͨ͠ίϯηϓτΛݩʹɺϋάΛͯ͘͠ΕΔϋάϩϘοτHug U

ͷઃܭΛ͏ߦɻϋάͷ֮ײΛ͢ݱ࠶ΔͨΊʹɺैདྷͷڀݚ Huggy Pajama (Teh

et al. 2008)ͱ Sense-Roid (Takahashi et al. 2011)ۭؾѹΛ༻͍ͨͷΛத৺ͱ

༷ͯ͠ʑͳ͕ߦΘΕ͍ͯΔɻຊڀݚͰɺϋάΛ͢Δಈ࡞Λ͢ݱ࠶ΔͨΊʹɺ

ೋͭͷαʔϘϞʔλɺϕϧτɺarduinoɺόΠϒϨʔγϣϯϞʔλʔͱεϐʔΧʔ

Λར༻ͯ͠ɺϋάϩϘοτHug UΛͨ͠࡞ɻ
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3. Concept 3.3. ϋάϩϘοτ Hug Uͷઃܭ

ਤ 3.6 ϋάϩϘοτHug Uͷߏਤ

ϋάΛ͢Δಈ࡞Λ͢ݱ࠶Δํ๏ɺarduino͕σʔλΛड͚औΓɺαʔϘϞʔλ

͕ಈ͖࢝ΊΔɻͦͯ͠ɺαʔϘϞʔλ͕ճస͠ɺϕϧτΛ͖רऔΔɻᡫᜰճΓͷ

ϕϧτΛ͘͜רͱͰɺํ࢛ീํ͔ΒମʹுྗΛ༩͑ͯɺϋάΛ͞Ε͍ͯΔΑ͏

ͳ֮ײΛຯΘ͏͜ͱ͕Ͱ͖Δɻ

αʔϘϞʔλͷճస֯ 0͔Β 180·ͰͰ͋ΔɻαʔϘϞʔλΛϓϩά

ϥϛϯάͰઃఆ͢Δ͜ͱͰɺϋάͷྗϋάΛ͢Δؒ࣌Λίϯτϩʔϧ͢Δ͜ͱ

͕Ͱ͖Δɻͦͯ͠ɺ੍ͨ͠࡞σόΠεΛվͨ͠ൢࢢͷ͵͍͙ΔΈʹऔΓ͚ͯ

͍Δɻ

ਤ 3.7 σόΠε
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3. Concept 3.4. ϋάͷछྨͷઃܭ

ਤ 3.8 Hug UͷΠϝʔδਤ

3.4. ϋάͷछྨͷઃܭ

ຊ߲Ͱɺલड़ͨ͠Hug UͷػͰ͋Δʮෳͷछྨͷϋάʯʹ͍ͭͯɺҟͳ

ΔछྨͷϋάͷࠩҟΛσʔλԽͨ͠ɻ

ಠݽʹ࣌લௐࠪͰಘͨ݁Ռɺଟ͘ͷਓ͕࿀ਓɺՈ༑ୡ͕ͦʹ͍ͳ͍ࣄ

Λ͍ͯ͡ײΔɻݽಠΛ͡ײΔ࣌ʹ͞Ε͍ͨϋάɺ͓͍ޓʹ๊͖߹͏ϋάޙΖ

͔Βͷϋά͕͛ڍΒΕ͍ͯΔɻ

͜ͷ݁ՌΛͱʹɺຊڀݚϋάΛ͢Δ૬खΛج४ͱͯ͠ɺ༑ਓɺՈɺ࿀ਓ

ͷਖ਼໘ϋάͱ࿀ਓͷόοΫϋάͷ 4छྨʹྨͨ͠ɻ͜ͷ 4छྨͷϋάͱɺ࣮

ʯʮϋάͷྗʯʮϋάͷํͲΜͳͷͰ͋Δ͔Λ໌Β͔ʹ͢ΔͨΊʹɺʮϋάͷࡍ

ʯͷؒ࣌ 3ཁૉʹ͍ͭͯɺௐࠪΛͨͬߦɻɹ

·ͨɺϋάͷྗΛଌΔͨΊɺarduinoͱѹྗηϯαʔFSR402Λར༻ͯ͠ɺਤͷ

Α͏ͳσόΠεΛ੍ͨ͠࡞ɻख͕ηϯαʔΛԡ͢ͱɺύιίϯଆͰग़ྗͷมԽΛ

֬ೝ͢Δ͜ͱ͕Ͱ͖Δɻ

ѹྗηϯαʔ FSR402ͱɺ༻͢ΔѹྗΛՃ͑Δͱɺ߅͕ݮগ͢Δηϯ

αʔͰ͋Δɻѹྗηϯαʔ FSR402ͷѹྗײൣғ 0.1N͔Β 10N·ͰͰ͋Δɻ

ArduinoࣗಈతʹѹྗͷΛΞφϩάͷࣈ 0͔Β 1023·Ͱʹస͢Δɻߋ

ʹɺϩϘοτͷαʔϘϞʔλͰ͜ͷσʔλΛ༻͢ΔҝʹɺϓϩάϥϛϯάʹΑͬ
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3. Concept 3.4. ϋάͷछྨͷઃܭ

ͯɺѹྗͷΛసͯ͠ɺ0͔Β 180·Ͱͷʹมͨ͠ɻ

ਤ 3.9 ѹྗηϯαʔ FSR40

ਤ 3.10 ѹྗηϯαʔ FSR40
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3. Concept 3.4. ϋάͷछྨͷઃܭ

ਤ 3.11 ϓϩάϥϛϯά

ਤ 3.12 ѹྗͷܗਤ
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3. Concept 3.4. ϋάͷछྨͷઃܭ

༑ਓɺՈɺ࿀ਓͳͲҟͳΔछྨͷϋάͷσʔλΛܭଌ͢Δ͜ͱΛඪʹɺҎ

Լͷ࣮ূ࣮ݧΛͨͬߦɻ

• ɿ2018ظ 7݄ 30

• ॴɿܚጯٛक़େֶ٢Ωϟϯύε

• ਓɿ3໊

• ༑ਓɺՈ࿀ਓΛ૾͠ͳ͕Βɺ͵͍͙ΔΈΛϋά͕͢ऀݧ๏ɿඃํূݕ
Δɻѹྗηϯαʔඃऀݧͷϋάͷྗͱϋάͷؒ࣌Λه͢Δɻ

ਤ 3.13 ͱϋά͍ͯ͠Δ͜ͱΛ૾͍ͯ͠Δࢯ൴ऀݧ࣮

26



3. Concept 3.4. ϋάͷछྨͷઃܭ

ͦͯ͠ɺҎԼͷ݁Ռ͕͔ͬͨɻ

ද 3.1 ͷ݁Ռݧ࣮
ϋάͷछྨ ྗ ֯ ؒ࣌

༑ਓͷϋά 8Nʙ8.7Nɹ 144ʙ157 3ඵະຬ

Ոͷϋά 8.3Nʙ9.3N 150ʙ169 3ʙ5ඵ

࿀ਓͷਖ਼໘ϋά 9.4Nʙ10N 170ʙ180 15ඵҎ্

࿀ਓͷόοΫϋά 9.1Nʙ9.6N 165ʙ173 10ʙ15ඵ

ɹ

ɹ༑ਓͷϋάͷํɺ๊͖͠Ί͔ͯΒ૬खͷഎதΛܰ͘ୟ͍͍ͯͨɻϋά

Λ͢Δྗͷɺ144͔Β 157·ͰͷൣғͰɺ༑ਓʹԡͭ͠Ϳ͞ͳ͍ఔ

ͷྗͩͬͨɻͦͯ͠ɺϋάΛ͍ͯ͠Δؒ࣌ 3ඵఔͰ͋ͬͨɻ

Ոͷϋάͷํɺ༏͘͠૬खΛҾ͖ͤدΔΑ͏ʹ͍ͯͨ͠ɻϋάΛ͢Δ

ྗͷɺ150͔Β 169·ͰͷൣғͰ͋ͬͨɻͦͯ͠ɺϋάΛ͍ͯ͠Δ࣌

ؒ 3ඵ͔Β 5ඵ·ͰͷؒͰ͋ͬͨɻ

࿀ਓͷϋάͷํ 2छྨ؍Ͱ͖ͨɻҰͭਖ਼໘Ͱ͏ߦϋάͰɺஉੑ͕

྆खΛঁੑͷࠊʹճ͠ɺঁੑ͕྆खΛஉੑͷटͷपΓΛ๊͘ͷͰ͋ͬͨɻϋά

Λ͢Δྗͷɺ170͔Β 180·ͰͷൣғͰ͋ͬͨɻϋάΛ͍ͯ͠Δؒ࣌

 15ඵҎ্Ͱ͋ͬͨɻೋͭޙΖ͔Β͏ߦϋάͰɺஉੑ͕ޙΖ͔ΒแΈࠐΉΑ

͏ʹঁੑΛ๊͖͠ΊΔͷͰ͋ͬͨɻϋάΛ͢Δྗͷɺ165͔Β 173

·ͰͷൣғͰ͋ͬͨɻϋάΛ͍ͯ͠Δؒ࣌ 10ඵ͔Β 15ඵ·ͰͷؒͰ͋ͬͨɻ

ௐࠪ݁Ռ͔ΒɺHug UͷϋάͷछྨΛҎԼͷ 4छྨʹԾఆͨ͠ɻͭ·Γɺີ

ͷ͍ߴ૬खʹରͯ͠ɺྗ͕͘ڧɺؒ࣌ͷ͍ϋάΛ͢Δ͕͋Δɻ

ද 3.2 ϋάͷछྨ
ϋάͷछྨ ϋάͷྗ αʔϘϞʔλͷ֯ ಈ࡞ͷؒ࣌

༑ਓͷϋά 8.3N 150 3ඵ

Ոͷϋά 8.8N 160 5ඵ

࿀ਓͷਖ਼໘ϋά 9.7N 175 15ඵ

࿀ਓͷόοΫϋά 9.4N 170 10ඵ
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ୈ 4 ষ

Proof of Concept

ຊষͰୈ 3ষʹ͍ͯͮجɺ࣮ͨ͠Hug UͷϓϩτλΠϓʹ͍ͭͯड़Δɻ

͞ΒʹɺϓϩτλΠϓͷ࣮ํ๏࣮ূ࣮ݧͷํ๏ͱ݁Ռʹ͍ͭͯड़Δɻ

4.1. 1stϓϩτλΠϓ

ίϯηϓτͱࣄલௐࠪͰಘͨ݁ՌΛͱʹɺϋάΛ͢ΔྗͱϋάΛ͢Δ͕ؒ࣌ί

ϯτϩʔϧͰ͖ɺ๊͖߹͏ํ๏ͷϋάΛ࠾༻͠ɺϋάΛͯ͘͠ΕΔϩϘοτʮHug

Uʯͷ 1stϓϩτλΠϓͷ࡞Λͨͬߦɻ

1stϓϩτλΠϓͷHug Uɺϋάͷྗͱؒ࣌Λίϯτϩʔϧ͢Δ͜ͱΛత

ʹͨ͠࡞ɻHug UͷͨݟɺൢࢢͷCRAFTHOLICͷ๊͖ປΫογϣϯΛՃ

લௐࠪͰಘͨ݁ՌͰ͋Δʮଟ͘ͷਓࣄɻ͜ͷ๊͖ປΫογϣϯɺͨ͠༺ͯ͠

ݽಠɺετϨεΛ͡ײΔ࣌ɺ๊͓͖͍ޓ߹͏ϋάͷํͰɺܗঢ়ಈͷܗɺ

େ͖͞ 60ηϯνఔͷ͵͍͙ΔΈΛ๊͖͠Ί͍ͨʯΛྀ͠ߟબఆΛͨͬߦɻ

ʹέʔεͨ͠࡞Έͱͯ͠ɺ3DϓϦϯλʔͰ ArduinoɺೋͭͷαʔϘ

ϞʔλΛར༻ͨ͠ϕϧτΛ͘רσόΠεΛऔΓ͚ɺ͵͍͙ΔΈଂͨ͠ɻη

ϯα͔ΒಘͨใΛར༻ͯ͠ɺϋάΛ͢ΔྩࢦΛArduinoʹૹΓɺαʔϘϞʔλ

Λಈ͔͢͜ͱͰϕϧτΛ͖רऔΔ͜ͱ͕Ͱ͖Δɻ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

ਤ 4.1 1stϓϩτλΠϓͷଂ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

ਤ 4.2 1stϓϩτλΠϓͷίʔυ

ਤ 4.3 έʔεͱϕϧτ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

ͦͯ͠ɺ͵͍͙ΔΈͷखʹϕϧτΛऔΓ͚ͨɻαʔϘϞʔλ͕ճస͢Δ͜ͱ

Ͱɺ͵͍͙ΔΈͷखΛऩॖͤ͞Δ͜ͱ͕Ͱ͖ΔɻϢʔβʔͷᡫᜰճΓͷ͵͍͙Δ

Έͷख͕ऩॖ͢Δ͜ͱͰɺํ࢛ീํ͔ΒମʹுྗΛ༩͑ͯɺϋάΛ͞Ε͍ͯΔ

Α͏ͳ֮ײΛຯΘ͏͜ͱ͕Ͱ͖Δɻ

ਤ 4.4 1stϓϩτλΠϓͷख

ਤ 4.5 ࢠΖͷ༷ޙ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

ਤ 4.6 ਖ਼໘ͷ༷ࢠ

ਤ 4.7 1stϓϩτλΠϓͷͨݟ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

1stϓϩτλΠϓͷίϯτϩʔϧѹྗηϯαʔΛͨͬɻԡ͢ྗ͕େ͖͘ͳΔ

ͱͱʹɺαʔϘϞʔλͷճస֯ 0͔Β 180·ͰʹͳΔɻͭ·ΓɺϢʔ

βʔ͕͡ײΔϋάͷྗͩΜͩΜͱେ͖͘ͳΔɻ

ਤ 4.8 ѹྗηϯαʔ

4.1.1 1stϓϩτλΠϓͷ࣮ূ࣮ݧ

త

1stϓϩτλΠϓͰɺϋάϩϘοτʹϋά͞ΕΔମݧΛఏ͢ڙΔɻಉ࣌ʹɺҰ

ਓͰૢ࡞Ͱ͖Δ͔ͷ࣮ূ࣮ݧͱͨ͠ɻ1stϓϩτλΠϓͷվળΛ୳͢ҝͷϑΟʔ

υόοΫΛΒ͏͜ͱΛඪͱ͍ͯ͠Δɻ

• ɿ2018ظ 8݄ 28

• ॴɿܚጯٛक़େֶ٢Ωϟϯύε

• ਓɿ3໊

• ๏ɿ͡ΊʹHugํূݕ Uͷૢํ࡞๏ͷઆ໌Λ͏ߦɻମऀݧʹHug UΛମ

ɻHug͏ߦΠϯλϏϡʔΛޙΒ͍ɺͦͷͯ͠ݧ U࣮ऀݧʹΑͬͯίϯτ

ϩʔϧͯ͠ɺϋάΛ͍ͤͯ͞Δɻ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

ਤ 4.9 ମऀݧʹHug UΛଟ͘ͷؒ࣌ͱྗͷϋάΛମͯ͠ݧΒ͏

4.1.2 1stϓϩτλΠϓͷ࣮݁ݧՌ

έʔε 1ɿD͞Μʢ24ʣ

؍

• Hug UΛݟΔͱʮՄѪ͍ʯͱͨͬݴɻ

• Hug UΛͰͨɻ

• Hug Uʹϋά͞ΕΔͱʮΦʔʯͱݴ༿Λൃ͠ͳ͕Β͍ͨڻɻ

ϑΟʔυόοΫ

• ҰਓͰɺHug Uͷखͷϕϧτ͕కΊʹ͍͘ɻ

• Hug Uͷେ͖͕ͪ͞ΐ͏Ͳྑ͍ɻ

• ϋά͞Εͨ͋ͱɺετϨε͕গܰͨ͠͠ݮɻ
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4. Proof of Concept 4.1. 1stϓϩτλΠϓ

ਤ 4.10 1stϓϩτλΠϓͷHug U͕ϋάΛ͍ͯ͠Δ༷ࢠ

έʔε 2ɿL͞Μʢ23ʣ

؍

• Hug Uʹϋά͞ΕΔͱ͍ͨڻɻ

ϑΟʔυόοΫ

• ऑ͍ྗͷ࣌ɺϋά͞ΕΔ͜ͱΛ͡ײͳ͔ͬͨɻ

• ɻͨ͠ݮ͕ܰײಠݽɺ࣌ͰϋάΛ͞Εͨྗ͍ڧ

• ҰਓͰɺHug Uͷखͷϕϧτ͕కΊʹ͍͘ɻ

έʔε 3ɿC͞Μʢ25ʣ

؍

• Hug UΛݟΔͱʮԿ͜Εʯͱͨͬݴɻ

• ͍͕ු͔Μͩɻށʹإ

• Hug Uʹϋά͞ΕΔͱಛʹԠ͕ͳ͔ͬͨɻ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

ϑΟʔυόοΫ

• ετϨεΛ͡ײΔ࣌ɺHug UʹϋάΛ͞Ε͍ͨɻ

• ϋά͞Εͨ͋ͱɺετϨε͕গܰͨ͠͠ݮɻ

• ͍ؒ࣌ͷϋάΛ͞ΕΔͱɺϋά͞Ε͍ͯΔͱͨ͡ײɻ

4.1.3 1stϓϩτλΠϓͷվળ

1stϓϩτλΠϓͰɺHug Uͷख͕͍ͨΊɺҰਓͰૢ࡞Λ࣌͏ߦʹϕϧτ

ͷόοΫϧΛޙΖͰకΊΔͷࠔͰ͋ͬͨɻ2ndϓϩτλΠϓ ͰHug Uͷख

ΛվΊͯઃ͠ܭɺͬͱϦΞϧͳϋάΛ͢ݱ࠶ΔϓϩτλΠϓͷ࡞Λͨ͠ࢦɻ

4.2. 2ndϓϩτλΠϓ

2ndϓϩτλΠϓͰɺ1stϓϩτλΠϓͰͷϑΟʔυόοΫΛͱʹɺमਖ਼͠

ͨɻͦͯ͠ɺόΠϒϨʔγϣϯϞʔλʔΛར༻͢Δ͜ͱͰɺHug U͕Ϣʔβʔͷ

എதΛୟ͘Α͏ͳମݧΛఏ͢ڙΔઃܭΛͨͬߦɻҟͳΔϞʔυΛίϯτϩʔϧ͢

ΔͨΊʹɺ͕ྩࢦૹΕΔΩʔϘʔυΛ༻ͨ͠ɻ

ணΛ༰қʹ͢ΔͨΊʹɺHug UͷखͷϕϧτΛλΫςΟΧϧϕϧτΛม͠ߋ

ͨɻ͜ΕʹΑΓɺ2ndϓϩτλΠϓยखͰૢ͕࡞Մͱͳͬͨɻ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

ਤ 4.11 λΫςΟΧϧϕϧτ

1stϓϩτλΠϓɺϋάͷྗͱؒ࣌Λίϯτϩʔϧ͕ՄͰ͋ͬͨɻ2ndϓϩ

τλΠϓͰɺHug UͷखͷଆʹόΠϒϨʔγϣϯϞʔλʔΛ 2ͭऔΓ͚ɺ

ৼಈʹΑͬͯഎதΛୟ͘Α͏ͳମݧΛఏ͢ڙΔ͜ͱՄͱͳͬͨɻ

ਤ 4.12 όΠϒϨʔγϣϯϞʔλʔ

1stϓϩτλΠϓͰɺϋάͷྗͱؒ࣌Λਓ͕ίϯτϩʔϧ͍ͯͨ͠ɻ2ndϓϩ

τλΠϓͰίʔυʹΑͬͯίϯτϩʔϧΛ͏ߦɻ·ͨɺΩʔϘʔυΛ༻͠ɺ

ϞʔυΛબͰ͖ΔɻࣈΛΩʔϘʔυ͔Βೖྗ͠ɺHug UʹྩࢦΛૹΔ͜ͱͰɺ

ҟͳΔछྨͷϋάΛࢦఆͰ͖Δɻ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

ਤ 4.13 Hug Uͷख

ਤ 4.14 ΩʔϘʔυ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

2ndϓϩτλΠϓͷHug UҎԼͷ 4छྨͷϋάΛ͍ͯ͠ࡌΔɻϋάͷछྨ

ɺʮαʔϘϞʔλͷ֯ʯʮಈ͢࡞Δؒ࣌ʯʮόΠϒϨʔγϣϯͷ༗ແʯͷֻ͚߹

ΘͤʹΑͬͯఆ͍ٛͯ͠Δɻ

1ɺ༑ਓͷϋάͰ͋ΔɻαʔϘϞʔλΛ 0͔Β 150·Ͱճసͤ͞ɺ3ඵؒ

150Λҡ͔ͯͤ࣋͞Β 0͢ɻͦͷؒɺόΠϒϨʔγϣϯϞʔλʔ͕ৼಈ

͍ͯ͠Δɻ

2ɺՈͷϋάͰ͋ΔɻαʔϘϞʔλΛ 0͔Β 160·Ͱճసͤ͞ɺ5ඵؒ

160Λҡ͔ͯͤ࣋͞Β 0͢ɻ

3ɺਖ਼໘͔Β๊͖߹͏࿀ਓͷϋάͰ͋ΔɻαʔϘϞʔλΛ 0͔Β 175·Ͱ

ճసͤ͞ɺ15ඵؒ 175Λҡ͔ͯͤ࣋͞Β 0͢ɻ

4ɺޙΖ͔Βͦͬͱ͢Δ࿀ਓͷόοΫϋάΛͰ͋ΔɻαʔϘϞʔλΛ 0͔Β

170·Ͱճసͤ͞ɺ10ඵؒ 170Λҡ͔ͯͤ࣋͞Β 0͢ɻ

ද 4.1 ϋάͷछྨ 2
ϋάͷछྨ αʔϘϞʔλ ಈ࡞ͷؒ࣌ όΠϒϨʔ

ͷ֯ (ྗ) γϣϯϞʔλʔ

༑ਓͷϋά 150 (8.3N) 3ඵ ৼಈ͢Δ

Ոͷϋά 160 (8.8N) 5ඵ ৼಈ͠ͳ͍

࿀ਓͷ 175 (9.7N) 15ඵ ৼಈ͠ͳ͍

ਖ਼໘ϋά

࿀ਓͷ 170 (9.4N) 10ඵ ৼಈ͠ͳ͍

όοΫϋά

39



4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

ਤ 4.15 2ndϓϩτλΠϓͷίʔυ

ਤ 4.16 2ndϓϩτλΠϓͷͨݟ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

4.2.1 2ndϓϩτλΠϓͷ࣮ূ࣮ݧ

త

2ndϓϩτλΠϓͷ 4छྨͷϋάΛମͯ͠ݧΒ͍ɺͦΕͧΕͷײͱϑΟʔ

υόοΫΛ͏͜ͱΛඪͱͨ͠ɻ·ͨɺҰਓͰૢ࡞Ͱ͖Δ͔ͷ࣮ূ࣮ݧͱͯ͠

ͨͬߦɻ

• ɿ2018ظ 10݄ 16

• ॴɿܚጯٛक़େֶ٢Ωϟϯύε

• ਓɿ3໊

• ๏ɿ͡ΊʹHugํূݕ Uͷૢํ࡞๏ͷઆ໌Λ͏ߦɻHug UͰ 4छྨͷϋ

άΛඃऀݧʹମͯ͠ݧΒ͏ɻͦͷޙɺΠϯλϏϡʔΛ͏ߦɻ

ਤ 4.17 2ndϓϩτλΠϓͷHug U͕ϋάΛ͍ͯ͠Δ༷ࢠ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

ਤ 4.18 2ndϓϩτλΠϓͷHug U͕ϋάΛ͍ͯ͠Δ༷ࢠ

4.2.2 2ndϓϩτλΠϓͷ࣮݁ݧՌ

έʔε 1ɿT͞Μʢ27ʣ

؍

• ҰਓͰணͰ͖Δɻ

ϑΟʔυόοΫ

• ༑ਓͷϋάͷؒ࣌ͪΐ͏Ͳྑ͍ɻ

• Ոͷϋάͱ༑ਓͷϋάͷҧ͍Λ͋·Γ͡ײͳ͔ͬͨɻ

• ࿀ਓͷਖ਼໘͔Β͢Δϋάͷྗ͕ऑ͍ͷͰɺͬͱ͍ڧ΄͏͕ྑ͍ɻόΠ
ϒϨʔγϣϯϞʔλʔͷৼಈΛ૿͢ͱɺʮΪϡʔʯͱ͡ײΒΕΔ͔͠Ε

ͳ͍ɻ

• ࿀ਓͷόοΫϋάɺྗ͕͗͢ڧΔɻ

• ϋάͯ͠Β͏࣌ɺ༊͞ΕΔݴ༿Λ͔͚ͯΒ͑Δͱ͍͠خͱ͏ࢥɻ
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4. Proof of Concept 4.2. 2ndϓϩτλΠϓ

έʔε 2 :ɹB͞Μʢ25ʣ

؍

• ҰਓͰணͰ͖Δɻ

ϑΟʔυόοΫ

• ༑ਓͷϋάͷྗ͕ऑ͍ɻόΠϒϨʔγϣϯϞʔλʔ͕ৼಈ͠ͳ͍΄͏͕͍
͍ɻؒ࣌ͪΐ͏Ͳྑ͍ɻ

• Ոͷϋάͷྗͱؒ࣌ͪΐ͏Ͳྑ͍ɻۭߓͰग़ൃ͢ΔՈΛݟૹΔ࣌ͷ
ผΕͷϋάͱಉ͕ͨ͡͠͡ײɻ

• ࿀ਓͷਖ਼໘͔Β͢Δϋάɺྗ͕ऑ͍ɻ

• ࿀ਓͷਖ਼໘͔Β͢ΔϋάɺόΠϒϨʔγϣϯϞʔλʔͷৼಈΛ૿Ճͯ͠
΄͍͠ɻ

• ࿀ਓͷόοΫϋάɺྗ͕͗͢ڧΔɻ

έʔε 3 :ɹY͞Μʢ26ʣ

؍

• ҰਓͰணͰ͖Δɻ

ϑΟʔυόοΫ

• ༑ਓͷϋάͷྗ͕ͬͱ͍ڧ΄͏͕͍͍ɻ

• Ոͷϋάͷྗ͕ͪؒ࣌ΐ͏Ͳྑ͍ɻ

• ࿀ਓͷਖ਼໘͔Β͢Δϋάͬͱ͍ڧ΄͏͕͍͍ɻ

• ࿀ਓͷόοΫϋάͷؒ࣌ͪΐ͏Ͳྑ͍ɻ

• ϋάͯ͠Β͏࣌ɺݴ༿Λ͔͚ͯΒ͑Δͱ༊͞ΕΔͱ͏ࢥɻ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

4.2.3 2ndϓϩτλΠϓͷվળ

2ndϓϩτλΠϓͰϋάͷྗͱϋάͷؒ࣌Λमਖ਼͢Δඞཁ͕͋ΔɻHug Uͷ

ϓϩάϥϜΛमਖ਼ͯ͠ɺମऀݧͷݽಠΛ༊͢͜ͱ͕Ͱ͖ΔϋάϩϘοτͷϓϩτ

λΠϓͷ࡞Λͨ͠ࢦɻ

4.3. ϑΝΠφϧϓϩτλΠϓ

ϑΝΠφϧϓϩτλΠϓ 2ndϓϩτλΠϓͷ࣮ূ࣮ݧͰಘͨσʔλΛ༻͠ɺ

Hug UͷϓϩάϥϜΛमਖ਼ͨ͠ɻ·ͨɺ༊͠ɺܹྭɺѪɺ༑ͷͪ࣋ؾΛ͑

ΔͨΊʹɺHug U͕ϋάΛ͢Δ࣌ʹԻͷػΛՃͨ͠ɻ

ਤ 4.19 ϑΝΠφϧϓϩτλΠϓ

Hug UͷإʹɺεϚʔτϑΥϯͷιϑτΫϦΞέʔεΛऔΓ͚ͨɻεϚʔ

τϑΥϯΛணͯ͠ɺΞϓϦʹΑͬͯHug UͷϞʔυΛૢ͢࡞ΔɻHug UΛମݧ

͢Δ࣌ʹɺϢʔβʔૢ࡞ը໘ͰA͔ΒD·Ͱͷ 4छྨͷத͔Β 1छྨͷϞʔυ

ΛબͰ͖Δɻ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ਤ 4.20 εϚʔτϑΥϯͷιϑτΫϦΞέʔε

ਤ 4.21 4छྨͷϞʔυ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ද 4.2 Ϟʔυ
ϋάͷछྨ αʔϘϞʔλ ಈ࡞ͷؒ࣌ όΠϒϨʔ Ի

ͷ֯ (ྗ) γϣϯϞʔλʔ

མͪࠐΜͩ࣌ɺ 155 (8.6N) 3ඵ ৼಈ͢Δ ͳ͍Ͱ͔ٽ

༑ਓͷҚΊΔ

ϋά

ͰՈͱߓۭ 160 (8.8N) 5ඵ ৼಈ͠ͳ͍ ுͬͯؤ

ผΕΔ࣌ͷϋά

࿀ਓͷ 180 (10N) 15ඵ ৼಈ͢Δ େ͖ͩΑ

ਖ਼໘ϋά

࿀ਓͷ 170 (9.4N) 10ඵ ৼಈ͠ͳ͍ ͍͕ͦͭࢲ

όοΫϋά ʹ͍ΔΑ

AϞʔυɿ

མͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάͰ͋ΔɻαʔϘϞʔλΛ 0͔Β 155·Ͱ

ճసͤ͞ɺ3ඵؒ 155Λҡ͔ͯͤ࣋͞Β 0͢ɻͦͷؒʹɺόΠϒϨʔγϣ

ϯৼಈ͍ͤͯ͞ΔɻHug Uʮ͔ٽͳ͍Ͱʯͱ͔͚͠Δɻ

AϞʔυɺ૬ஊͰ͖Δ༑ਓ͕͍ͳ͍ਓʹ͚ͯɺ༑ਓʹҚΊͯΒ͍ͬͯΔ

γʔϯΛઃͨ͠ܭɻ༑ਓ͕ҚΊΔ࣌ɺϋάΛ͢Δ͚ͩͰͳ͘ɺ༊͞ΕΔݴ༿

͔͚ͯ͘ΕΔɻ͕ͨͬͯ͠ɺHug Uϋά͢Δ࣌ʹʮ͔ٽͳ͍Ͱʯͱ͔͚͠

ΔઃܭΛ͍ͯ͠Δɻ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

BϞʔυɿ

ͷϋάͰ͋ΔɻαʔϘϞʔλ͕࣌ͰՈͱผΕΔߓۭ 0͔Β 160·Ͱճస

ͤ͞ɺ5ඵؒ 160Λҡ͔ͯͤ࣋͞Β 0͢ɻͦͷؒʹɺόΠϒϨʔγϣϯ

ৼಈ͍ͤͯ͞ͳ͍ɻHug Uʮؤுͬͯʯͱ͔͚͠Δɻ

BϞʔυɺҰਓΒ͠ͷཹֶੜʹ͚ͯઃͨ͠ܭɻւ֎ʹ͍Δཹֶੜݽಠ

Λ͡ײΔ࣌ʹɺՈʹձ͍͍ͨͱ͍ͯͬࢥΔɻཹֶੜࠃͷۭߓͰग़ൃ͢Δ࣌

ʹɺՈͱϋάΛ͢Δ͜ͱ͕ଟ͍ɻߋʹɺͦͷ྆࣌ʹΑ͘ݴΘΕΔݴ༿ʮؤ

ுͬͯʯͰ͋Δɻ͕ͨͬͯ͠ɺHug Uϋά͢Δ࣌ʹɺ྆ͷΑ͏ʹʮؤுͬͯʯ

ͱ͔͚͠ΔઃܭΛ͍ͯ͠Δɻ

CϞʔυɿ

࿀ਓͷਖ਼໘ϋάͰ͋ΔɻαʔϘϞʔλΛ 0͔Β 180·Ͱճసͤ͞ɺ15ඵؒ

180Λҡ͔ͯͤ࣋͞Β 0͢ɻͦͷؒʹɺόΠϒϨʔγϣϯৼಈ͍ͤͯ͞

ΔɻHug Uʮେ͖ͩΑʯͱ͔͚͠Δɻ

CϞʔυ࿀ਓ͕ͦʹ͍ͳ͍ਓʹ͚ͯઃܭΛͨ͠ɻਖ਼໘͔Βϋά͢Δ࣌ʹɺ

࿀ਓ৴པͱѪΛ͍͑ͯΔɻHug U࿀ਓͷߦҝΛ฿ͯ͠ɺϋά͢Δ࣌ʹ

ʮେ͖ͩΑʯͱ͔͚͠ΔઃܭΛ͍ͯ͠Δɻ

DϞʔυɿ

࿀ਓͷόοΫϋάͰ͋ΔɻαʔϘϞʔλ͕ 0͔Β 160·Ͱճసͤ͞ɺ10ඵ

ؒ 160Λҡ͔ͯͤ࣋͞Β 0͢ɻͦͷؒʹɺόΠϒϨʔγϣϯৼಈͤ͞

͍ͯͳ͍ɻHug Uʮ͍͕ͭࢲͦʹ͍ΔΑʯͱ͔͚͠Δɻ

DϞʔυ࿀ਓ͕ͦʹ͍ͳ͍ਓʹ͚ͯઃܭΛͨ͠ɻޙΖ͔Β๊͖͠ΊΔߦ

ҝɺकΒΕ͍ͯΔΑ͏ͳ҆৺ײΛ͑Δɻ͕ͨͬͯ͠ɺHug Uϋά͢Δ࣌ʹɺ

࿀ਓͷΑ͏ʹʮ͍͕ͭࢲͦʹ͍ΔΑʯͱ͔͚͠ΔઃܭΛ͍ͯ͠Δɻ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ͷྲྀΕ༺

·ͣɺମऀݧHug UͷखΛࣗͷࠊճΓʹऔΓ͚Δɻ࣍ʹɺΞϓϦͰମݧ

͍ͨ͠ϞʔυΛબ͢Δɻը໘ʹͷද͕ࣔ͞ΕΔͱମ͕࢝ݧ·Δɻͦͯ͠ɺHug

U͕͠ͳ͕ΒɺϋάΛͯ͘͠ΕΔɻ

ਤ 4.22 Hug UͷखΛకΊΔ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ਤ 4.23 ϞʔυΛબͿ

ਤ 4.24 ମ͕࢝ݧ·Δ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ਤ 4.25 Hug U͕ϋάΛͯ͘͠ΕΔ

4.3.1 σϞϯετϨʔγϣϯలࣔ

KMD Forum 2018ʹ͓͍ͯɺσϞϯετϨʔγϣϯలࣔΛͨͬߦɻKMD Forum

2018ͱɺܚጯٛक़େֶେֶӃϝσΟΞσβΠϯڀݚՊͷ࠷৽ͷڀݚՌΛެ։

͢ΔΦʔύϯΩϟϯύεͷΠϕϯτͰ͋Δɻ2018 11݄ 2ʙ3ʹɺܚጯٛक़

େֶ٢ΩϟϯύεڠੜؗʹͯKMDઃཱेΛه೦ͯ͠ʮJourneyʯΛςʔϚʹ

։͞࠵ΕͨɻʮKMDͷेؒͷيʯʮ༷ʑͳϓϩδΣΫτͷيʯʮֶੜमྃ

ੜͷيʯΛཱྀʹᄻ͑ͯలࣔɺτʔΫγϣʔϫʔΫγϣοϓ͕ߦΘΕͨɻHug U

KMD Forum 2018ͷதͰɺలࣔΛͨ͠ɻ

త

࣮ͨ͠ϑΝΠφϧϓϩτλΠϓͷ 4छྨͷϞʔυͷϋάΛ࣮ݱͰ͖Δ͔Ͳ͏

͔ͷূݕͱɺ࣮ࡍʹମऀݧͷԠΛΈΔ͜ͱΛతͱͯͨͬ͠ߦɻͦͯ͠ɺମݧ

ΛΠϯλϏϡʔͨ͠ɻݟҙײΞϯέʔτΛͯ͠ɺʹऀݧɺମޙ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ਤ 4.26 ձͷ༷ࢠ

ਤ 4.27 ମͨ͠ݧஉੑͨͪͷ༷ࢠ

51



4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

ਤ 4.28 ମͪͨੑঁͨ͠ݧͷ༷ࢠ

ਤ 4.29 ମݧͷ։͔࢝ΒऴΘΓ·Ͱͷ༷ࢠ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

4.3.2 ϑΟʔυόοΫ

2ؒΛ௨͠ɺ40ਓҎ্ͷํʹମͯ͠ݧΒ͏͜ͱ͕Ͱ͖ͨɻྸ 10͔Β

40·ͰͰ͋Δɻ͜͜ͰɺΞϯέʔτʹճ͍ͯͨ͠ 40ਓͷΠϯλϏϡʔ

ͱϑΟʔυόοΫଷͨ͠ҙݟʹ͍ͭͯड़ΔɻମऀݧʹHug UΛମͨ͠ݧ

ΒΕΔ͔ʯ͍ͭͯௐ͡ײʹʯʮϋάΛ͞Ε͍ͯΔΑ͏ؒ࣌ɺʮϋάͷྗʯʮϋάͷޙ

ࠪΛͨͬߦɻ

ϞʔυʮམͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάʯʹ͍ͭͯɺ83.3ˋͷਓϋάͷ

ྗ͕ͪΐ͏Ͳྑ͍ͱճͨ͠ɻ66.7ˋͷਓϋάͷ͕ͪؒ࣌ΐ͏Ͳྑ͍ͱճ͠

ͨɻ91.7ˋͷਓϋά͞Ε͍ͯΔΑ͏ʹ͡ײΒΕͨͱճͨ͠ɻ

ϞʔυʮۭߓͰՈͱผΕΔ࣌ͷϋάʯʹ͍ͭͯɺ58.3ˋͷਓϋάͷྗ͕

ͪΐ͏Ͳྑ͍ͱճͨ͠ɻ63.3ˋͷਓϋάͷ͕ͪؒ࣌ΐ͏Ͳྑ͍ͱճͨ͠ɻ

83.3ˋͷਓϋά͞Ε͍ͯΔΑ͏ʹ͡ײΒΕͨͱճͨ͠ɻ

Ϟʔυʮ࿀ਓͷਖ਼໘ϋάʯʹ͍ͭͯɺ69.2ˋͷਓϋάͷྗ͕ͪΐ͏Ͳྑ͍ͱ

ճͨ͠ɻ84.6ˋͷਓϋάͷ͕ͪؒ࣌ΐ͏Ͳྑ͍ͱճͨ͠ɻ92.3ˋͷਓϋ

ά͞Ε͍ͯΔΑ͏ʹ͡ײΒΕͨͱճͨ͠ɻ

Ϟʔυʮ࿀ਓͷόοΫϋάʯʹ͍ͭͯɺ63.3ˋͷਓϋάͷྗ͕ͪΐ͏Ͳྑ͍

ͱճͨ͠ɻ66.7ˋͷਓϋάͷ͕ͪؒ࣌ΐ͏Ͳྑ͍ͱճͨ͠ɻશһ͕ϋά͞

Ε͍ͯΔΑ͏ʹ͡ײΒΕͨͱճͨ͠ɻ

ͭ·ΓɺHug UͷશͯͷϞʔυ͕ମऀݧʹͱͬͯϋά͞ΕΔΑ͏ʹ͡ײΒΕͨɻ

͔͠͠ɺϋάͷྗ͢͜͠ऑ͍ͱ͍͏͜ͱ͕͔ͬͨɻ

ʮϋά͞ΕΔͱɺݽಠײΛݮগ͠·͔ͨ͠ʁʯͱ͍͏࣭ʹରͯ͠ɺ15ˋͷਓ

ͱͯݮগͨ͠ͱճͨ͠ɻ62.5ˋͷਓ͢͜͠ݮগͨ͠ͱճͨ͠ɻ22.5ˋͷ

ਓ͋·Γݮগ͠ͳ͔ͬͨͱճͨ͠ɻͭ·Γɺ77.5ˋͷਓHug UʹϋάΛ͞

ΕΔͱɺݽಠݮ͕ײগ͢Δͱ͍ͯ͡ײΔɻ

·ͨɺʮHug U͕ͬͱେ͖ͨ͘͠ʢਓͱಉ͘͡Β͍ʣํ͕͍͍͔ʯʮͬ

ͱେ͖͍ͱϋά͞ΕΔ࣮͘ڧ͕ײͳΔͱ͏ࢥʯͱ͍͏ҙݟΛΒͬͨɻ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

4.3.3 ϑΝΠφϧϓϩτλΠϓͷ࣮ূ࣮ݧ

త

ҰਓΒ͠ͷֶੜࣾձਓ͕ϑΝΠφϧϓϩτλΠϓͷHugʹࡍ࣮ Uͷ 4छྨ

ͷϞʔυΛମͯ͠ݧɺݽಠݮ͕ײগ͢Δ͔ͷ࣮ূ࣮ݧΛͨͬߦɻ·ͨɺϋάΛ͞

Ε͍ͯΔ࣌ͷԠΛ؍ͨͬߦɻ

खॱ

1.Hug Uͷண

2.ΞϓϦͰϞʔυΛબΜͰɺମ͢ݧΔɻ

3.ମݧऴྃޙʹɺମײʹऀݧҙݟͳͲΛΠϯλϏϡʔ͢Δɻ

4.3.4 ϑΝΠφϧϓϩτλΠϓͷ࣮݁ݧՌ

Case1

Case1ͰɺҰਓΒ͠ͷ 20ঁੑͷࣾձਓT͞Μʹɺ࣮ࡍʹϓϩτλΠϓΛ

ମͯ͠ݧΒͬͨɻϑΟʔυόοΫͱΠϯλϏϡʔͰଷͨ͠ҙݟ؍Λͯ͠

Θ͔ͬͨ͜ͱʹ͍ͭͯड़Δɻ

T͞Μࣄۙ࠷Ͱ্࢘ʹࣤΒΕͯɺམͪࠐΜͰ͍ͨɻ·ͣɺT͞ΜϞʔυ

ʮམͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάʯΛମͨ͠ݧɻHugʹʮ͔ٽͳ͍ͰʯͱݴΘΕ

ΔͱɺʮՄѪ͍ʯʮ༊͞ΕͨʯͳͲͷײΛসᰓͰड़ͨɻ࣍ʹɺϞʔυʮۭߓͰ

ՈͱผΕΔ࣌ͷϋάʯΛମͨ͠ݧɻHug UʹϋάΛ͞ΕΔͱɺʮͷϋάΈͨ

͍ʯͱײΛड़ͨɻߋʹɺϞʔυʮ࿀ਓͷਖ਼໘ϋάʯΛମͨ͠ݧɻHug Uʹϋ

άΛ͞ΕΔͱɺʮ͜Ε൴ࢯͷϋάͩʯͱड़͍ͯͨɻ͔͠͠ɺHug U͕ʮେ

͖ͩΑʯͱ͏ݴͱɺʮஉੑͷͷํ͕ྑ͍ʯͱ͍͏ײΛड़ͨɻޙ࠷ʹɺϞʔυ

ʮ࿀ਓͷόοΫϋάʯΛମͨ͠ݧɻHug U͕ޙΖ͔ΒϋάΛ͠ͳ͕Βʮ͍͕ͭࢲ

ͦʹ͍ΔΑʯͱ͏ݴͱɺT͞ΜʮࢲҰਓͰͳ͍ͱͨ͡ײʯʮ͍͠خʯͳ

ͲͷײΛड़ͨɻ

T͞ΜϞʔυʮམͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάʯ͕Ұ൪ݽಠΛݮগͰ͖Δ

ͱ͍ͨͯͬࢥɻͦͷཧ༝ͱͯ͠ɺT͞ΜʮHug Uͷ͕ঁੑͷͩͬͨͷͰɺ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

͜ͷϞʔυΛମ࣌ͨ͠ݧʹຊͷঁੑͷ༑ୡ͕ϋάͯ͘͠Εͨͱͨͬࢥʯͱड़

ͨɻͦͷଞͷײͱͯ͠ɺʮ࿀ਓͷϋάͷྗͱؒ࣌ɺ൴ࢯʹϋά͞ΕͨΑ͏ͳϋ

άͱ͕ͨ͡ײɺHug Uͷ͕ঁੑͳͷͰɺ͓͔͍͠ͱͨͬࢥʯΛड़ͨɻ

Case1ͷ࣮݁ݧՌ͔ΒɺHug UͷʮམͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάʯݽಠ

ΛݮগͰ͖Δ͜ͱ͕͔ͬͨɻৗੜ׆Ͱ༑ਓ͕ҚΊΔ࣌ʹɺͨͩϋάΛ͢Δ

͚ͩͰͳ͘ɺ༊͞ΕΔݴ༿͔͚͍ͯΔɻHug U ϋάΛ͢Δͱಉ࣌ʹ༊͞

ΕΔݴ༿Λ͍ͯ͠Δɻମऀݧຊͷ༑ਓʹϋά͞Ε͍ͯΔΑ͏ʹͨ͡ײɻ

Case2

Case2Ͱɺຊʹཹֶͯ͠ҰਓΒ͠ͷ 20ঁੑͷਓC͞Μʹɺ࣮ࡍʹ

ϓϩτλΠϓΛମͯ͠ݧΒͬͨɻϑΟʔυόοΫͱΠϯλϏϡʔͰଷͨ͠ҙ

Λͯ͠Θ͔ͬͨ͜ͱʹ͍ͭͯड़Δɻ؍ݟ

C͞Μͷ൴ࢯࡏݱʹ͍Δɻೋਓࡍࠃԕڑ࿀ѪதͰ͋Δɻ·ͣɺC͞

ΜϞʔυʮམͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάʯΛମͨ͠ݧɻHug UʹϋάΛ͞

ΕΔͱɺʮ͕͍ؒ࣌Ͱ͢Ͷʯͱ͍͏ײΛड़ͨɻ࣍ʹɺϞʔυʮۭߓͰՈͱ

ผΕΔ࣌ͷϋάʯΛମͨ͠ݧɻHug Uʹϋά͞ΕΔͱɺʮؾݩʹͳͬͨʯͱ͍͏ײ

Λड़ͨɻ·ͨɺϞʔυʮ࿀ਓͷਖ਼໘ϋάʯΛମͨ͠ݧɻHug U͕ϋάΛ͠ͳ

͕Βʮେ͖ͩΑʯͱ͏ݴͱɺC͞Μʮ͋Γ͕ͱ͏ʯʮ༊͞ΕͨʯͳͲͷײΛ

ड़ͨɻޙ࠷ɺϞʔυʮ࿀ਓͷόοΫϋάʯΛମͨ͠ݧɻC͞Μʮஏ͔͍ͣ͠ʯ

ͱ͍͏ײΛड़ͨɻ

C͞ΜϞʔυʮۭߓͰՈͱผΕΔ࣌ͷϋάʯ͕ؾʹͳΔͱड़͍ͯͨɻͦ

ͷཧ༝ͱͯ͠ɺʮۙ࠷Ոͱ࿈བྷ͠ͳ͔ͬͨɻHug UͷϋάΛମͯ͠ݧɺۭߓͰ

ग़ൃ͢Δ࣌ͷ͔ΒͷϋάΛ͍ࢥग़ͨ͠ʯͱड़͍ͯͨɻϑΟʔυόοΫͱͯ͠ɺ

ʮHug Uͷ͕ਓతͩͬͨͷͰɺ͕ͦࣗ͜વʹͳΔͱͳ͓ྑ͍ͱ͏ࢥɻ͠ɺՈ

ͷΛԻͯ͠ɺHug UʹೖΕΔ͜ͱ͕Ͱ͖Εɺͬͱ͍͍ͱ͏ࢥʯͳͲ͕

͋ͬͨɻͦͯ͠ɺC͞ΜϞʔυʮ࿀ਓͷਖ਼໘ϋάʯ͕ݽಠײΛݮগͤ͞Δͱײ

͍ͯͨ͡ɻͦͷཧ༝ͱͯ͠ɺʮϋάͷ࣮ײΛ͡ײΒΕΔʯʮԕڑΧοϓϧʹͱͬ

ͯɺ͍͍બ͔͠Εͳ͍ͱ͏ࢥʯͱड़͍ͯͨɻߋʹʮ൴ࢯͱ skype͢Δ࣌ɺ

Hug UΛ͍͍ͨʯͱ͍͏ײʮHug Uͷछྨ͕ঁੑ͚ͱஉੑ͚ʹ͚ͯ
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4. Proof of Concept 4.3. ϑΝΠφϧϓϩτλΠϓ

΄͍͠ɻঁੑʹରͯ͠ɺHug Uͷ͕உੑͷͳΒݽಠ͕ͬͱ༊͞ΕΔʯͳͲ

ͷϑΟʔυόοΫΛসᰓͰड़ͨɻ

Case2ͷ࣮݁ݧՌ͔ΒɺHug Uͷʮ࿀ਓͷਖ਼໘ϋάʯݽಠΛݮগͰ͖Δ͜ͱ

͕͔ͬͨɻʮ࿀ਓͷਖ਼໘ϋάʯ͜ͷ 4छྨͷϞʔυͷதͰɺҰ൪ྗ͕͍ڧɻ͠

͕ͨͬͯɺ࠷ϋά͞Ε͍ͯΔ࣮͍ڧ͕ײͱ͑ߟΒΕΔɻ

Case3

Case3ͰɺҰਓΒ͠ͷ 20உੑͷֶੜ Z͞Μʹɺ࣮ࡍʹϓϩτλΠϓΛମ

Λͯ͠؍ɺݟΒͬͨɻϑΟʔυόοΫͱΠϯλϏϡʔͰଷͨ͠ҙͯ͠ݧ

Θ͔ͬͨ͜ͱʹ͍ͭͯड़Δɻ

Z͞ΜήʔϜ͕େ͖Ͱɺ͋·Γ࿀Ѫ͕ݧܦͳ͔ͬͨಠͷஉੑͰ͋Δɻ·

ͣɺZ͞ΜϞʔυʮམͪࠐΜͩ࣌ɺ༑ਓͷҚΊΔϋάʯΛମͨ͠ݧɻHug Uʹ

ϋά͞ΕΔͱɺZ͞ΜʮػցͷԻ͕େ͖͍ͷͰɺখͯ͘͞͠΄͍͠ʯͱड़ɺಛ

ʹදͷมԽ͕ͳ͔ͬͨɻ࣍ɺϞʔυʮۭߓͰՈͱผΕΔ࣌ͷϋάʯΛମ͠ݧ

ͨɻʮݽಠ͕͢͜͠༊͞ΕͨʯʮՈΛձ͍͍ͨ࣌ɺ͜ͷϞʔυΛ͍͍ͨʯͱ

ɻHugͨ͠ݧΛड़ͨɻ·ͨɺϞʔυʮ࿀ਓͷਖ਼໘ϋάʯΛମײ͏͍ U͕ϋά

Λ͠ͳ͕Βʮେ͖ͩΑʯͱ͏ݴͱɺZ͞Μʮ͜Ε͕Ұ൪͍͍ʯʮ͜Εൢച͠

·͔͢ʁʯͳͲͷײΛड़ͨɻޙ࠷ɺϞʔυʮ࿀ਓͷόοΫϋάʯΛମͨ͠ݧɻ

Hug UʹޙΖ͔ΒϋάΛ͞ΕΔͱɺʮॳΊͯɺόοΫϋάΛମͨ͠ݧʯͱ͍͏ײ

Λड़ͨɻ

Z͞Μֶ͕ߍ͍͠ҝɺͳ͔ͳ͔ҟੑͱަྲྀͷػձ͕ͳ͍ɻHug UʹϋάΛ

͞ΕΔͱɺZ͞Μײಈ͍ͯͨ͠ɻZ͞ΜϞʔυʮ࿀ਓͷਖ਼໘ϋάʯ͕ؾʹͳͬ

͍ͯͨɻʮҰਓΒ͠ͷਓʹͱͬͯɺHug Uʹϋάͯ͠Β͑Δͱݽಠݮ͕ײগ

͢ΔʯʮHug U͕େ͖ͩΑͱ͍ݴͳ͕Βϋάͯ͘͠ΕͯɺυΩυΩͨ͠ʯͳ

ͲͷײΛͤͳᰓͰड़ͨɻ

Case3ͷ࣮݁ݧՌ͔ΒɺHug Uͷʮ࿀ਓͷਖ਼໘ϋάʯݽಠΛݮগͰ͖Δ͜

ͱ͕͔ͬͨɻ Hug U͕େ͖ͩΑͱ͍ݴͳ͕ΒϋάΛ͢Δ͜ͱͰɺ࿀ਓͱͷϋ

άΛىͰ͖ͨҝɺମऀݧυΩυΩͨ͠ͱ͑ߟΒΕΔɻ
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4. Proof of Concept 4.4. ߟ

4.4. ߟ

ϑΝΠφϧϓϩτλΠϓͰɺ4छྨͷϞʔυͷϋάΛͯ͘͠ΕΔϩϘοτΛ

͠࡞੍ʹΊͨ͏ߦΛূݕগ͢Δ͔ͷݮ͕ײಠݽͷऀݧɻϋάʹΑͬͯମͨ͠ݱ࣮

ͨɻମऀݧͷԠɺϑΝΠφϧϓϩτλΠϓͷ࣮ূ࣮ݧͷϑΟʔυόοΫ͔Βɺ

Hug Uʹϋά͞ΕΔͱɺݸਓࠩ͋Δͷͷݽಠݮ͕ײগ͢Δ͜ͱ͕͔ͬͨɻ

·ͨɺݽಠΛ͡ײΔݪҼʹΑͬͯମऀݧҟͳΔϞʔυͷHug UΛମ͍ͨ͠ݧ

͜ͱ͕͔ͬͨɻམͪࠐΜͩؾݩʹ࣌ʹͳΓ͍ͨਓɺҚΊͯ͘ΕΔϋάΛମݧ

͍ͨ͠ͱ͍ͯ͡ײΔɻ࿀ਓ͕ͦʹ͍ͳ͍࣌ʹɺ࿀ਓͱ͢Δਖ਼໘ͷϋάόο

ΫϋάΛମ͍ͨ͠ݧͱ͍ͯ͡ײΔɻ

ϋάʹؔͯ͠ɺKMD Forum 2018ͷ࣌ʹɺମऀݧϋάͷ͕͞ڧͬͱ͍ڧ

ํ͕ྑ͍ͱ͍͏ҙ͕ݟग़͍ͯͨɻ͜Εʹ͍ͭͯɺHug U͕ͬͱ͍ڧϋάΛ͢

Δ͜ͱ͕Ͱ͖Εɺݽಠ͕ײͬͱݮগ͢Δ͔͠Εͳ͍ͱ͑ߟΒΕΔɻ

ʹؔͯ͠ɺCase2ΠϯλϏϡʔͷதͰʮ͕ਓతͩͬͨͷͰɺ͕ͦࣗ͜

વʹͳΔͱͳ͓ྑ͍ͱ͏ࢥʯͱҙݟΛ͍͍ͨͩͨɻHug UͷΛਓͷʹସ͑Ε

ɺ͠Έ͕͢͞૿͑Δͱ͑ߟΒΕΔɻCase3ʮHug U͕ϋάͯ͘͠ΕΔ࣌ʹɺ

Λ͍͍ͨͩͨɻ͔֬ʹɺαʔݟցͷԻ͕େ͖͍ͷͰɺখͯ͘͞͠΄͍͠ɻʯͱҙػ

ϘϞʔλΛճస͢ΔԻ͕େ͖͍ͷͰվྑͷ༨͕͋Δͱ͑ߟΒΕΔɻCase2ʮ

͠ɺՈͷΛԻͯ͠ɺHug UʹೖΕΔ͜ͱ͕Ͱ͖Εɺͬͱ͍͍ͱ͏ࢥʯ

ͱ͍͍ͨͩͨҙݟʹ͍ͭͯɺՈͷϞʔυͷ࣌ʹɺHug U͕ՈͷͰ͢͜

ͱ͕Ͱ͖Εɺྟ͑૿͕ײΔͱ͑ߟΒΕΔɻ

·ͨ Case1ͷʮHug UͷΛஉੑͷʹͯ͠΄͍͠ʯɺCase2ͷʮHug Uͷछ

ྨΛঁੑ͚ͱஉੑ͚ʹ͚ͯ΄͍͠ɻঁੑʹରͯ͠ɺHug Uͷ͕உੑͷ

ͳΒɺݽಠ͕ͬͱ༊͞ΕΔʯͱҙݟΛ͍͍ͨͩͨɻ࿀ਓͷϞʔυͳΒɺஉੑͷ

ମऀݧঁੑͷ Hug Uɺঁੑͷମऀݧஉੑͷ Hug U͕΄͍͠ͱ͡ײΔͰ͋Ζ

͏ɻݽಠײΛݮগ͢Δʹɺͨͩͷϋά͕Γͳ͍ͱ͑ߟΒΕΔɻ৮֮ॏཁͰ

͋Γɺௌ֮֮ࢹͷ֮ײॏཁͰ͋Δͱ͑ߟΒΕΔɻ

KMD Forum 2018ʹσϞϯετϨʔγϣϯలࣔͱϑΝΠφϧϓϩτλΠϓͷ࣮

ΕͨɻHug͞ݟΛ௨ͯ͠ɺ1ͭͷ͕ൃݧ࣮ূ Uͷ֎ݟ͵͍͙ΔΈͰ͋Δ͕ɺ

෦ΛΈ߹ΘͤͨϩϘοτͰ͋Δɻ͠ࢠArduinoɺαʔϘϞʔλͳͲͷిࡍ࣮
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4. Proof of Concept 4.4. ߟ

͔͠ɺମऀݧHug U͕ϩϘοτͩͱ͍͏͜ͱΛΒͳ͔ͬͨͷͰɺ༻͢Δ࣌

ʹগ͠औΓѻ͍͕ࡶͰ͋ͬͨɻ
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ୈ 5 ষ

Conclusion

5.1. ຊڀݚͷ݁

ຊڀݚɺҰਓΒ͠ͷਓͷݽಠײΛݮগͤ͞ΔͨΊʹɺ༑ਓɺՈɺ࿀ਓͷ

ਖ਼໘ϋάͱ࿀ਓͷόοΫϋάͷࠩҟΛͨ͠ڀݚɻ༑ୡΛͤ͞͡ײΔʮམͪࠐΜͩ

ͷϋάʯɺ࿀࣌ͰՈͱผΕΔߓΔʮۭͤ͞͡ײɺ༑ਓͷҚΊΔϋάʯɺՈΛ࣌

ਓΛͤ͞͡ײΔʮ࿀ਓͷਖ਼໘ϋάʯͱʮ࿀ਓͷόοΫϋάʯͷ 4छྨͷϋάΛ͠

ͯ͘ΕΔϋάϩϘοτʮHug UʯͷఏҊɺઃܭɺ࣮ΛͨͬߦͷͰ͋Δɻ

ୈ 1ষͰɺຊڀݚͷഎܠɺϋάͷతɺϋάͷํɺϑϦʔɾϋάζʹ͍ͭͯ

ड़ͨɻ·ͨɺݽಠΛ͍ͯͯ͡ײɺετϨεΛ๊͍͑ͯΔਓ͕୭ʹϋάΛ͞Εͨ

͍ͱ͍ͯͯ͡ײɺϋάͯ͘͠ΕΔ૬ख͕͍ͳ͍ͱ͍͏՝͕͋Δ͜ͱड़ͨɻ

ୈ 2ষͰɺ1ষͰड़ͨϋάʹؔ࿈ͨ͠ڀݚͱઌྫࣄߦʹ͍ͭͯड़ͨɻϋ

ά͞ΕΔ͜ͱͰɺΦΩγτγϯϗϧϞϯ͕ൻͯ͠ɺײΛ͡ײΒΕΔͱ͍͏

͜ͱ͕͔ͬͨɻ·ͨɺʮԕִϋάʯͱʮҰਓͰମݧͰ͖ΔϋάʯͷઌྫࣄߦΛ֓

ɻͨ͠؍

ୈ 3ষͰɺҟͳΔछྨͷϋάΛͯ͘͠ΕΔϋάϩϘοτʮHug Uʯͱ͍͏ຊ

લࣄલௐࠪʹ͍ͭͯड़ͨɻࣄΔҝͷ͢࡞ͷίϯηϓτɺϓϩτλΠϓΛڀݚ

ௐࠪͷ݁ՌʹΑΔͱɺ࿀ਓɺՈ༑ୡ͕͍ͳ͍࣌ʹɺݽಠΛ͡ײΔ͜ͱ͕໌Β

͔ʹͳͬͨɻߋʹɺݽಠετϨεΛ͡ײΔ࣌ʹɺਓϋάΛ͞Ε͍ͨͱ͡ײ

Δ͜ͱ͕໌Β͔ʹͳͬͨɻ

·ͨίϯηϓτʹ͍ͯͮجɺϋάΛͯ͘͠ΕΔϩϘοτͷઃܭͱ੍࡞աఔʹͭ

͍ͯड़ͨɻͦͯ͠ɺ༑ਓಉ࢜ɺՈಉ࢜ͱ࿀ਓಉ࢜ʹϋάͷํɺϋάͷྗ

ͱϋάͷؒ࣌ʹ͍ͭͯɺѹྗηϯαʔFSR402Λར༻ͯ͠ௐࠪΛͨͬߦɻ͜͜Ͱɺ
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5. Conclusion 5.2. ͷ՝లޙࠓ

ҟͳΔछྨͷϋάͷࠩҟ͕͔ͬͨɻ

ୈ 4ষͰɺೋͭͷαʔϘϞʔλɺArduinoɺλΫςΟΧϧϕϧτͱϰΝΠϒ

ϨʔγϣϯϞʔλʔΛͯͬɺHug UͷϓϩτλΠϓ 1ɺϓϩτλΠϓ 2ͱϑΝ

ΠφϧϓϩτλΠϓͷ࣮Λͨͬߦɻ̢̠̙ Forum 2018ʹ͓͍ͯϓϩτλΠϓ

Λ༻͍ͨσϞϯετϨʔγϣϯలࣔͰͷ࣮ূ࣮ݧ͍ߦɺଟ͘ͷϑΟʔυόοΫ

Λ͍͍ͨͩͨɻ

ͦͷޙɺϑΝΠφϧϓϩτλΠϓΛ༻͍࣮ͨূ࣮ݧͷ݁ՌɺHug U͕ҰਓΒ

͠ͷֶੜࣾձਓɺ·ͨམͪࠐΜͩਓʹϋάΛͯ͠ɺ༊͠ͷݴ༿Λ͔͚͠Δ

͜ͱͰɺମऀݧͷݽಠݮ͕͜͢͠ײগͨ͜͠ͱ͕໌Β͔ʹͳͬͨɻ

5.2. ͷ՝లޙࠓ

ຊڀݚͷ՝ͱͯ͠ɺ·ͣɺHug UͷΧελϚΠζʹ͍ͭͯͰ͋Δɻͷछ

ྨʹؔ͢ΔϑΟʔυόοΫ͕͕͋ͬͨɺHug UͷԻΛਓͷʹସ͑Δ͜ͱͰɺ

͠Έ͕͢͞૿͑Δͱ͑ߟΒΕΔɻߋʹɺՈ࿀ਓͷΛ͜͏ͱͰɺϋά

ͷྟײ૿͑ΔՄੑ͕͋Δ͜ͱ͑ߟΒΕΔɻࠓճɺHug UͷੑผΛಛʹ

ઃఆͯ͠ͳ͍͕ɺஉੑ͚ͷHug Uͱঁੑ͚ͷHug UΛ։ൃ͢Δ͜ͱɺϢʔ

βʔ͕Hug UΛࣗ༝ʹΧελϚΠζͰ͖Δ෯Λͤͨ࣋Δ͜ͱͰɺݽಠ͕ײͬͱ

ɻ͍ߴগ͢ΔՄੑ͕ݮ

·ͨɺHug Uͷੑٱʹ͍ͭͯͰ͋ΔɻKMD Forum 2018ͷ 2ؒΛ௨ͯ͠ɺ

Hug U͕සൟʹϋάΛ͢Δ͜ͱͰɺHug Uͷख͕յΕͯ͠·ͬͨɻ͙͢ʹमཧ͠

͕ͨɺ͍ߴ͕ੑٱϋάϩϘοτΛ࡞Δඞཁ͕͋Δͱ͑ߟΔɻ

ϋάϩϘοτʮHug UʯҰਓ͚ͷϩϘοτͰ͋Δɻޙࠓͷలͱͯ͠ɺς

ϨΠάδελϯεٕज़Λ׆༻ͯ͠ɺԕִͷ૬खʹϋάͷ৮֮Λసૹ͢Δ͜ͱΛߟ

͍͑ͯΔɻ

ͯ͡ײಠΛݽճͷλʔήοτϢʔβʔҰਓΒ͠ͷࣾձਓֶੜɺͦͯ͠ࠓ

͍ΔਓͰ͋Δɻޙࠓɺ͕͋ΓͷਓΛରʹ࣮ূ࣮ݧΛ͍͍ͨߦͱ͍ͯ͑ߟΔɻ

ϋάʹͪ࣋ؾΛམͪண͔ͤΔޮՌ͕͋Δ͕ɺۃʹۓுͯ͠͠·͏ਓʹରͯ͠

ޮՌ͕͋Δͷ͔Λ͍ͨ͠ূݕɻ·ͨɺڙࢠΛରʹͨ͠߹ʹɺʹϋά͞

60



5. Conclusion 5.2. ͷ՝లޙࠓ

ΕΔ࣌ͷΑ͏ʹɺ҆৺ײॴଐײΛಘΔ͜ͱ͕Ͱ͖Δͷ͔͍ͨ͠ূݕͱͯ͑ߟ

͍Δɻ
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ँ ࣙ

ຊڀݚͷࢦಋһͰ͋Γɺ෯͍͔ݟΒత֬ͳࢦಋͱஆ͔͍ྭ·͍͠͝ࢦఠ

Λ͍͖ͯͨͩ͠·ͨ͠ܚጯٛक़େֶେֶӃϝσΟΞσβΠϯڀݚՊͷҴӂਖ਼ڭ

तʹ৺͔Βँײக͠·͢ɻ͕ࢲΓ͍ͨ͜ͱͷຊ࣭ΛࢲҎ্ʹΑ͘ཧղͯͩ͘͠

͓ͬͨ͞ӂͰɺແܗʹࣄʹ͢Δ͜ͱ͕Ͱ͖·ͨ͠ɻ

ጯٛक़େֶେֶӃϝσΟܚͨ͠·ΓࣀΛݴಋจࣥචͳͲଟ͘ͷॿࢦڀݚ

ΞσβΠϯڀݚՊͷՃ౻࿕ڭतʹ৺͔Βँײக͠·͢ɻ͍ͭԹ͔͘ݟकͬͯ͘

ͩ͞Γ͋Γ͕ͱ͏͍͟͝·ͨ͠ɻ

·ͨɺຊڀݚʹ͓͍ͯʹ༷ʑͳݟͱ͔ݧܦΒΞυόΠεΛͯͩͬ͘͠͞

ͨ২३࿕ઌੜʹ৺͔Βਂ͘ँײக͠·͢ɻͦͯ͠ɺ༷ʑͳ໘͔Β׆ڀݚಈΛࢧ

͑ͯͩͬͨ͘͞ϓϩδΣΫτͷઌഐͷԬాޫ͞Μʹ৺͔Βँײக͠·͢ɻຊ

க͠·͢ɻँײʹͷमਖ਼ʹ͓͍ͯɺ͓ੈʹͳͬͨ୩അ͞Μʹຊޠ

໘ɺਫ਼ਆ໘Ͱαϙʔτͯ͘͠Εͨ׆Λෆࣗ༝ͳ͍Α͏ੜ׆ͷֶੜੜࢲɺʹޙ࠷

ͱͱ࢞ͱ൴ঁʹສँΛ๋͛·͢ɻ
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