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Abstract of Bachelor’s Thesis Academic Year 2017

Communication Robot Creating Appropriate Spatial and Timing Interval

for Smooth H2R Interaction

Abstract

In recent years, the demand for service robots coexisting with people has increased, and their uses range

from hospitality, nursing care, security and so on. However, at present, a robot that can autonomously

move can not fully utilize the movement function, such as staying at the reception desk or functioning

as a receptionist. Also, there are still many concerns about robots, and it is necessary to devise such

that people can use it with ease and that robots can be accepted by people. Even in human-to-human

communication, it is important to grasp the sense of distance to the other party and respond at an

appropriate distance, that is, communication that is conscious of ’intersection’, which is considered to

be the same for robots. Also, being able to act autonomously and work in a wide range of robots is an

important element in coexistence with people. Therefore, in this research, we propose a human robot

communication method in which the robot judges the reaction of the opponent in stages, decides the

appropriate intervals according to the spot, and the robot shrinks or separates the distance himself. The

robot himself measured the intersection from the expression and behavior of the opponent and designed

and evaluated a service that allows the user to take a distance that allows the user to feel confident and

comfortable communication.
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ୈ 1ষ

ং

ຊষͰɼ͡Ίʹຊڀݚʹ͓͚Δഎܠʹ͍ͭͯड़Δɽ͍࣍Ͱɼຊڀݚͷҙࣝͱతʹ͍ͭͯड़

Δɽޙ࠷ʹຊจͷߏΛࣔ͢ɽ

1.1 എܠ

ຊઅͰɼڀݚʹ͓͚Δഎܠʹ͍ͭͯઆ໌͢Δɽ

1.1.1 αʔϏεϩϘοτͷීٴ

ۙɼϩϘοτۀ࢈ٸʹͭͭ͋͠ΔɽϩϘοτ৽ઓུ [1] Λެද͠ɼ1000 ԯԁنͷϩϘο

τϓϩδΣΫτͷਪਐΛ͢ࢦͱ͍ͯ͠ΔɽগྸߴࢠԽʹ͍ੜ࢈ྸਓޱͷݮগ͕ஶ͍͠ࠓɼϩϘοτΛ׆

༻͢ΔՄੑ͕֦େ͍ͯ͠ΔɽϩϘοτۀ࢈ͷকདྷࢢ 2035 ʹ࠷େ 9.7 ஹԁ֦େ͢Δ͜ͱ͕ظ͞

Ε͍ͯΔ [2] [3]ʢਤ 1.1ʣɽ·ͨɼ࠷͕ظ͞ΕΔͷαʔϏεϩϘοτͷͰ͋Γɼ2020 ʹ࢈

ϩϘοτͱಉͷɼ2035༺ۀ ʹ 2 ഒͷࢢنʹͳΔͱ༧ଌ͞Ε͍ͯΔ [3].

ਤ 1.1 ϩϘοτۀ࢈ͷࢢਪҠͷ༧ଌɼϩϘοτʔۀ࢈ࡁܦল

1



ͦͷதͰɼίϛϡχέʔγϣϯϩϘοτͷ pepper[4] Λ࢝Ίͱͯ͠ΛूΊ͍ͯΔɽίϛϡχ

έʔγϣϯϩϘοτͷதʹɼݟकΓػΛͨͬ࣋ Tapia[5] ࣗવͳձΛతͱͨ͠ OHaNAS[6]ɼࣗҠ

ಈػΛͭ࣋ PALRO[7] ͳͲ͕͋ΓɼՈఉͰ༻ͨ͠ΓɼհݱޢͰͷิॿͱͯ͠ར༻ͨ͠Γɼ٬Ҋ

Λతͱͯ͠ར༻͞Ε͍ͯΔɽ͔͠͠ɼࡏݱͷίϛϡχέʔγϣϯϩϘοτͷಋೖతͱͯ͠ू٬͕ओͳ

ͷͱͳ͓ͬͯΓɼҠಈػ͕ར༻͞Εͣʹɼडʹઃஔ͞ΕΔͷ͕ଟ͘ͳ͍ͬͯΔɽͦ͜Ͱɼͤد٬ͳͲ

ʹͱͲ·Βͳ͍ɼਓؒͱڠௐ͠ɼ͢ۀ࡞ΔϩϘοτ͕ඞཁʹͳͬͯ͘Δ [3]ɽ

·ͨɼϩϘοτ͕ఏ͢ڙΔαʔϏεʹؔ͢Δಠࣗͷҙࣝௐࠪ݁Ռ [14] ʹΑΔͱɼϩϘοτٕज़ͷਐาʹͭΕ

ͯɼੜ׆ΑΓศརͰշదͳͷʹͳΔɼͱճͨ͠ਓ 6 ׂΛ͍͑ͯΔʢਤ 1.2ʣͷʹର͠ɼϩϘοτٕ

ज़ͷར༻ʹ༧Ͱ͖ͳ͍͕ݥةͻͦΜͰ͍Δɼͱճͨ͠ਓաΛ͑ʢਤ 1.3ʣɼϩϘοτར༻ʹର

͢Δෆ҆ΛऔΓআ͘ඞཁੑ͕͋Δɽ

ਤ 1.2 ϩϘοτٕज़ʹର͢Δೝࣝʹ͍ͭͯɼϩϘοτ͕ఏ͢ڙΔαʔϏεʹؔ͢Δಠࣗͷҙࣝௐࠪ݁Ռ

ʢ֓ཁʣʵࡾඛ UFJ ϦαʔνˍίϯαϧςΟϯά

ਤ 1.3 ϩϘοτٕज़ʹର͢Δೝࣝʹ͍ͭͯɼϩϘοτ͕ఏ͢ڙΔαʔϏεʹؔ͢Δಠࣗͷҙࣝௐࠪ݁Ռ

ʢ֓ཁʣʵࡾඛ UFJ ϦαʔνˍίϯαϧςΟϯά

1.1.2 R2HΠϯλϥΫγϣϯʹ͓͚Δύʔιφϧεϖʔεͷॏཁੑ

ਓͱਓͱͷίϛϡχέʔγϣϯʹ͓͍ͯɼύʔιφϧεϖʔεΛྀ͢ߟΔ͜ͱେͳ͜ͱͰ͋Δɽిंͷ

தͰྡͷਓͱִؒΛۭ͚ͯ࠲Δͱ͍͏ߦҝͳͲࣗͷύʔιφϧεϖʔεΛकΔߦಈ͔Β͖͍ͯΔɽ

R.Sommer[8] ɼපӃͰऀױͷۙ͘ʹ࠲Δͱ 9 Ҏʹ 3 ͷ 1 ͕ͦͷ͔Βཱͪݧ࣮͏·ͯͬ͠ڈͳͲ

͔Βɼʮύʔιφϧεϖʔεɼଞऀ͕৵ೖ͢Δ͜ͱ͕Ͱ͖ͳ͍ྖҬͰ͋ΓɼݸਓΛऔΓ͘רʹ͑ݟͳ͍ڥ

քઢͰғ·ΕۭͨͰ͋Δʯͱ͍ͯ͠Δɽ ύʔιφϧεϖʔεͱ͍͏ͷࣗͷ৺ཧతͳೄுΓͷ͜ͱͰ͋

Γɼ৵ೖ͞ΕΔͱෆշײݏѱײɼෆ҆ײΛҾ͖͢͜ىɽE.Hall[9] ૬खͱͷؔͱڑײΛҎԼͷ̐ͭʹ

ྨͨ͠ɽ
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1, ີڑ:͍͘͝͠ਓʹ͞ڐΕΔۭؒ (0ʙ45cm)

2, :૬खͷද͕ಡΈऔΕΔۭؒڑମݸ (45ʙ120cm)

3, ࣾձڑ:૬खʹखಧ͖ͮΒ͍͕ɼ༰қʹձ͕Ͱ͖Δۭؒ (1.2ʙ3.5m)

4, ͤΔۭؒݟ:ෳͷ૬ख͕ڑऺެ (3.5mʙ)

͜ͷΑ͏ͳύʔιφϧεϖʔεͷ࣮ݧΜʹߦΘΕ͓ͯΓɼڙࢠ͓دΓʹରͯ͠ύʔιφϧεϖʔ

εখ͘͞ͳΔ͜ͱ [10][11] ɼີ͕͍ߴ΄͏͕খ͘͞ͳΔ͜ͱ [10]ɼஉঁͰঁੑͷํ͕உੑͷํ͕

͘εϖʔεΛͱΔ͜ͱ [10][12]ɼ૬खͷҙ͕͍ڧ΄Ͳɼখ͘͞ͳΔ͜ͱ [13] ͳͲ͕ΒΕ͍ͯΔɽ·ͨɼ

உঁͰύʔιφϧεϖʔεͷ͕ܗҟͳ͍ͬͯͯɼஉੑͷ΄͏͕લํʹ͘ɼঁੑͷ΄͏͕ԁ͍ۙܗͱݴΘΕͯ

͍Δ [14]ʢਤ 1.4ʣɽ

ਤ 1.4 உঁͷύʔιφϧεϖʔεͷܗ

૬खͷύʔιφϧεϖʔεΛߦྀͯ͠ߟಈ͢Δ͜ͱɼਓରਓͷίϛϡχέʔγϣϯͷ্ͰෆշײΛ༩͑ͳ

͍ͨΊʹඞཁͳ͜ͱͰ͋Γɼ૬खͱͷؔੑɼੑ֨ɼྸɼੑผʹΑͬͯͦΕͧΕҟͳΔɽ͜ͷΑ͏ͳඇݴ

Δɽ͑ݴίϛϡχέʔγϣϯͷॏཁੑϩϘοτʹରͯ͠ޠ

1.2 ҙࣝٴͼత

͜Ε͔ΒͷίϛϡχέʔγϣϯϩϘοτɼਓͷͦͰαʔϏεੜ׆ͷࢧԉΛͨ͏ߦΊɼਓʹةΛՃ͑

ͳ͍ͱ͍͏҆શʹର͢ΔྀΛेʹ͏ߦඞཁ͕͋ΔɼͦΕʹՃ͑ͯɼਓʹڪාෆ҆Λ༩͑ͳ͍ɼੑͷ

ͰରԠڑΛ௫Έɼదͳײڑͷʹ͖͢Ͱ͋Δɽਓରਓͷίϛϡχέʔγϣϯͷ্Ͱɼ૬खͱͷ͍ߴ

͍ͯ͘͜͠ͱ͕ॏཁͰ͋ΓɼͦΕϩϘοτͰಉ༷Ͱ͋Δͱ͑ߟΒΕΔɽ·ͨɼϩϘοτ͕ࣗతʹߦಈ͢

Δ͜ͱਓͱڞଘ্͍ͯ͘͠ͰॏཁͳཁૉͰ͋Δɽ

ڀݚஅ͔ΒձͷཱͪҐஔΛௐ͢ΔگͰɼର༰ʹΑΔঢ়ڀݚଘط [13] ɼHall ͷରਓڑͷ

ྨʹԠͯ͡ɼରߦಈʹରԠͨ͠ڑΛऔΔ͕ڀݚͳ͞Ε͍ͯΔɽ͔͠͠ɼͦΕΒର༰ɼϩϘοτͷ

༧ఆ͞Εͨߦಈʹ͍ͨͮجͷͰ͋ΓɼϢʔβͷࣗ༝ͳߦಈʹରԠ͢Δख๏ཁૉ͕ଟ͋͘Δͱ͑ߟΒΕ

Δɽಛʹɼ໘Λಛఆͨ͠Γɼݸਓͷ༷ࢠΛಛఆ͢Δ͜ͱ͕Ͱ͖ͳ͍ɼॳର໘ͷਓͱͷձ͕࢝·Δ·Ͱͷڑ

ͷͱΓํͱ͍͏ͷɼਓͷԠΛ͢؍Δ͜ͱʹΑͬͯղফͰ͖Δͱ͑ߟΒΕΔɽΑͬͯɼຊڀݚͰਓͷ

Ԡɼಛʹදಈ͖ʹԠͯ͡ϩϘοτ͕ରਓڑΛܾఆ͢ΔγεςϜΛߟҊ͢Δɽ
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1.3 ߏ

ຊจɼຊষΛؚΊશ 5 ষ͔ΒͳΔɽຊষͰɼຊڀݚʹ͓͚ΔഎܠͱҙࣝɼతΛड़ͨ. ୈ 2 ষ

ͰϩϘοτͱͷύʔιφϧεϖʔεʹؔ࿈͢Δڀݚʹ͍ͭͯड़Δɽୈ 3 ষͰ༧උ࣮ݧʹ͍ͭͯड़ɼୈ

4 ষͰγεςϜͷઃܭͱݧ࣮ূݕʹ͍ͭͯड़Δɽޙ࠷ʹୈ 5 ষͰຊڀݚͷ݁ͱޙࠓͷలʹ͍ͭͯड़

Δɽ
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ୈ 2ষ

ϩϘοτͱύʔιφϧεϖʔε

ຊষͰɼຊڀݚͷςʔϚͰ͋ΔϩϘοτͱͷύʔιφϧεϖʔεʹؔ࿈͢ΔڀݚΛཧ͠ɼΛٞ

͢ΔɽϩϘοτͱύʔιφϧεϖʔεʹؔ͢Δڀݚେ͖͚ͯ̎ͭ͋͘ΓɼϩϘοτʹର͢Δਓͷύʔιφ

ϧεϖʔε͕Ͳͷ͘Β͍͋Δͷ͔Λͨ͠ূݕͷͱɼϩϘοτ͍͔ʹਓʹ͖͔ۙ͢Λͨ͠ڀݚͷ͕

͋Δɽ

2.1 ϩϘοτʹର͢Δਓͷύʔιφϧεϖʔεʹؔ࿈͢Δڀݚ

Mohammad Β [15] ਓؒͱϩϘοτͱͷରਓڑͱɼ͍ͯͬ࠲Δཱ͔͍ͬͯΔ͕࢟ରਓڑʹٴ΅͢Ө

Λఏࣔͨ͠ɽϩϘοτʹڀݚΛௐΔڹ NAO[16] Λར༻͠ϩϘοτ͕ͨͬ࠲ঢ়ଶɼཱͬͨঢ়ଶͰਓ͕ۙͮ

͘߹ͱਓ͕ͨͬ࠲ঢ়ଶɼཱͬͨঢ়ଶͰϩϘοτ͕ۙͮ͘߹ʢਤ 2.1ʣΛ͠ূݕɼਓؒɼϩϘοτ͕ͬ࠲

͍ͯΔ࣌ɼ·ͨΑΓडಈతͳ࢟ʹ͋Δͱ͖ʹΑΓ͍ରਓڑΛՄʹ͠ɼཱ͍ͬͯΔͱ͖ʹۙ͢Δͱ

ΑΓେ͖ͳۭؒΛ͜͢ͱΛ໌Β͔ʹͨ͠ɽ

༗ҙͳ݁ՌڹͰੑผɼɼྸͷӨݧՃऀͷෆ͕͋Γɼ͜ͷ࣮ࢀͷՌΛಘΔʹঁੑݧ࣮ͩͨ͠

ΛͨΒ͞ͳ͔ͬͨɽ·ͨɼNAO Λ༻͍ͨ͜ͱͰͱڙࢠͷΑ͏ͳͨݟʹΑΓରਓڑΛͨ͘͠Մ

ੑ͕͍ߴɽͦͷͨΊɼଞͷϩϘοτͰͷূݕɼੑผɼྸͷଟ༷ͳඃऀݧΛूΊΔඞཁ͕͋Δɽ

Michael Β [17] ਓ͔ؒΒϩϘοτɼϩϘοτ͔ΒਓؒͷۙڑΛௐͨɽͦͷதͰɼඃऀݧͷਓ͕֨ݸ

ਓۭؒྖҬʹӨڹΛٴ΅͢͜ͱΛݟग़ͨ͠ɽMichael ΒɼϩϘοτͱͷΠϯλϥΫγϣϯͷ࣌ʹਓ͕ؒΉ

ۙڑɼਓ͕͍ؒޓʹࣾձతʹΓͱΓ͢Δͱ͖ʹ·ΕΔΞϓϩʔνڑʹඖఢ͢Δͱ༧ଌ͠ա

ͦͷ݁Ռʹͳͬͨɽ͔͠͠ɼ0.45m ະຬͷڑʹۙͨ͠ඃऀݧ 40 ˋ͍ͯɼ͜ͷڀݚʹ͓͚ΔϩϘοτ

ͷ҆શγεςϜͷ 0.5m Λ͚͑ͯۙͮΔ͜ͱ͕Ͱ͖ͨʢਤ 2.2ʣɽ࣍ʹɼඃऀݧͷ͖͍ۙͮ͢ڑͷΈ

Λ༧ଌ͢ΔͨΊʹ༻Ͱ͖Δڞ௨ͷύʔιφϦςΟʔҼ͕ࢠଘ͢ࡏΔͱ͍͏ԾઆΛ͠ূݕɼʮProactivenessʯɼ

ʮSocialReluctanceʯɼʮTimidityʯ͓ΑͼʮNervousnessʯͱ 4 ͭͷ৽͍͠ཁҼ͕໌Β͔ʹͳͬͨɽΞϓϩʔν

ͱ૬ؔ͠ɼ͜ͷڑͱύʔιφϦςΟσʔλͱͷؒͷ૬ؔΛςετ͢Δͱ͖ɼʮProactivenessʯࣾձతڑ

ҼࢠͷείΞ͕͍ߴ΄ͲඃऀݧϩϘοτʹۙ͠ͳ͍͜ͱΛൃͨ͠ݟɽ

தౡΒ [18] ҠಈମϩϘοτͷͱύʔιφϧεϖʔε͕ൺྫ͢Δ͜ͱ͕໌Β͔ʹ͠ɼ·ͨҜ࠲Ґʹ͓͍

ཱͯҐΑΓएׯύʔιφϧεϖʔε͕͘ͳΔ͜ͱΛਪͨ͠ʢਤ 2.3ʣɽ

Ghadeer Β [19] ରਓڑΛϢʔβͷจԽతഎܠʹԠͯ͡มԽ͢Δߦಈతଆ໘ͱͯ͠ௐɼҟจԽͷϢʔ

βʢΞϥϒͱυΠπʣ͕ϩϘοτ͕ࣗͷจԽతഎܠͱಉ༷ʹߦಈ͢Δ͜ͱΛظ͢Δ͔Ͳ͏͔Λ୳Δ 2 ͭͷ

ͷ݁ՌͰɼϩϘοτڀݚॳͷ࠷Λͨ͠ɽڀݚ 2 Λ༻͍ͯɼΞϥϒਓͱυΠπਓ͕੩తͳڥͰϩϘοτͱ
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ਤ 2.1 An illustration of the study setup with a participant, a robot, and cameras for the Wizard-

of-Oz ɹʔ Stop! That is Close Enough.How Body Postures Influence Human-Robot Proximity

ΑΓ

ਤ 2.2 Comfortable distance frequencies for subjects approaching the robot. ʔ The Influence of

SubjectsʟPersonality Traits on Personal Spatial Zones in a Human-Robot Interaction Experiment

ΑΓ
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ਤ 2.3 ਃ͞ࠂΕͨڑʔҠಈମϩϘοτʹର͢ΔώτͷύʔιφϧεϖʔεΑΓ

ͷҟͳΔରਓڑΛ͍ͯͬ࣋Δ͜ͱΛࣔͨ͠ʢਤ 2.4ʣɽୈ 2 ͷڀݚͰɼୈ 1 ͷڀݚͰ͞؍ΕͨରਓڑΛ

༻͍ͯϩϘοτʹର͢ΔϢʔβͷԠΛௐɼඃऀݧࣗͷจԽతഎܠͰ͞؍ΕͨߦಈΛ͓͜͢ϩϘοτ

ΛΉ͜ͱΛ͍ࣔࠦͯ͠ΔɽΑͬͯɼϩϘοτͱϢʔβͷڑϢʔβͷจԽࠨʹݍӈ͞ΕΔ͜ͱ͕Θ͔Δɽ

ਤ 2.4 Ռʔ݁ݧ࣮ Investigating the Influence of Culture on Proxemic Behaviors for Humanoid Robots ΑΓ

ຊΒࢁ [20] ɼਓͱϩϘοτ͕ยํ͚ͩۙ͢Δɼ·͍ͨޓʹۙ͠߹͏࣮ݧΛߦͳ͍ɼҹͷҧ͍Λௐ

ͨɽยํ͚͕ͩۙͨ͠ͱ͖ͱൺɼ͍ޓʹۙ͠߹͏ͱɼϩϘοτ͕ඃऀݧʹର͠ҙΛ͍ͨͯͬ࣋Α͏ʹ

ͳΔ͜ͱ͕Θ͔͍ͬͯΔʢਤ͘ߴΔ͔ͱ͍͏ʹ͓͍ͯɼධ͕͡ײ 2.5ʣɽ͜Εɼ͍ޓʹۙ͢Δ΄͏͕ϩ

Ϙοτʹ͍ͨͯۙ͠ײΛ҆ͪ࣋͘ͳΔ͜ͱ͍ࣔࠦͯ͠Δɽ

Jakub Β [22] ϩϘοτ͕าऀߦ·ཱͨͪࢭ·͍ͬͯΔਓʹۙ͢Δ͖Λ͠ূݕɼาऀߦਖ਼໘·ͨ

ਖ਼໘͔ํࠨΒۙ͞ΕΔ͜ͱ͕·͍͜͠ͱΛൃͨ͠ݟɽ·ͨɼཱͪࢭ·͍ͬͯΔਓʹରͯ͠ਖ਼໘ɼਖ਼

໘ࠨɼਖ਼໘ӈͷͲΕड͚ೖΕΒΕΔ͜ͱΛࣔͨ͠ɽ

Takayama Β [23] ɼϖοτͱͷݸਓతͳݧܦϩϘοτͱͷ;Ε͍͋ͷ͕ݧܦɼϩϘοτͷपΓͷਓͷ

ۭؒΛݮগͤ͞Δ͜ͱΛൃͨ͠ݟʢਤ 2.6ʣɽ·ͨɼϩϘοτͷ͕إਓͷํʹ͍͍ͯΔ߹ɼঁੑͷύʔιφ

ϧεϖʔεେ͖͘ͳΔ͕ɼஉੑͷখ͘͞ͳΔ͜ͱΛࣔͨ͠ɽͦͯ͠ɼϩϘοτʹରͯ͠൱ఆతͳଶΛ࣋

ͪɼਆܦͰ͋Δਓʑ͍ۙͮͯ͘ΔϩϘοτʹରͯ͠ڑΛͱΔ͜ͱΛൃͨ͠ݟɽ

7



ਤ 2.5 Score for the question, ʡdid you feel friendliness of robot to you ? ʡʔࣗΒͷۙߦಈ͕

ύʔιφϧεϖʔεͷೝʹ͓Α΅͢ޮՌΑΓ

ਤ 2.6 Ռʔ݁ݧ࣮ Influences on Proxemic Behaviors in Human-Robot Interaction ΑΓ
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2.2 ϩϘοτͷਓͷۙํ๏ʹؔ࿈͢Δڀݚ

Βޱࢁ [24] ଞͷาऀߦͱিಥ͢ΔͷΛආ͚ΔͨΊɼಉ͡ํʹา͍͍ͯΔาऀߦͷޙΖΛै͢Δ͜ͱ

ͰɼޮతʹҠಈ͢Δํ๏Λͨ͠ূݕɽ͜ͷํ๏ͩͱɼҠಈՄʹͳΔ͕ɼίϛϡχέʔγϣϯΛͱΔ͜ͱ

ɼίϛϡχέʔγϣϯϩϘοτͰͳ͘ɼଞͷαʔϏεΛతͱͨ͠ϩϘοگͳͨΊɼҠಈͷΈͷঢ়ࠔ͕

τʹదԠ͢Δ͜ͱ͕ඞཁʹͳΔɽ

ਆాΒ [25] ͷάϧʔϓͰͷڀݚͰɼHugɼHandshakeɼJustLookingɼͱ͍͏ߦಈΛɼHall ͷରਓڑͷ

ྨʹԠͯ͡ɼີڑɼݸਓڑɼࣾձڑͰͷߦಈʹྨ͠ʢਤ 2.7ʣɼϩϘοτ͕ߦಈΛࡍ͏ߦʹɼඃݧ

ऀͱͷڑΛม͑ͨɽ͞Βʹɼ͜ΕΒΛڧԽֶशΛ༻͍ͯ૬खʹԠͨ͡దԠతͳͱͨ͠ɽ࣮ݧͷ݁Ռɼ͜͏

ͨ͠ରϞσϧ͕༗ޮͰ͋Δ͜ͱ͕ࣔ͞Εͨɽ͜ͷΑ͏ͳγεςϜͷ߹ɼॳର໘ͷਓͷ͍͔ࡉରԠ͕͠

͘ɼظతͳؔΛங͘ࡍʹ༗༻ͩͱ͑ݴΔɽ

ਤ 2.7 ΑΓڑಈͷྫʔίϛϡχέʔγϣϯϩϘοτͱਓؒͱͷߦΧςΰϦʹԠͨ͡ରڑ

Dautenhahn Β [26] ɼϩϘοτ͕ணͨ͠࠲ਓؒͷඃऀݧʹରͯ͠ͲͷΑ͏ʹ͖͔ۙ͢Λௐࠪͨ͠ɽ

গͷঁੑΛআ͍ͯ΄ͱΜͲͷඃ͕ऀݧਖ਼໘ΞϓϩʔνΛ͍ͯͬݏΔ͜ͱΛࣔ͠ɼ΄ͱΜͲͷඃऀݧɼϩ

ϘοτʹΑΔਖ਼໘͔ΒͷΞϓϩʔνʹରͯ͠શମతʹ·͘͠ͳ͘ɼࠨ·ͨӈͷ͍ͣΕ͔͔Βۙ͢Δ͜ͱ

ͳ͍ͱࣔͨ͠ɽ͍ͯؔ͠ʹΈ͜ΕΒͷۀɽར͖खͱ৬ͨ͡ײ͘͠·͕

Satake Β [27] γϣοϐϯάϞʔϧͰϩϘοτΛਓʹۙͤ͞ɼ͢ํ๏Λͨ͠ূݕɽϩϘοτΛਓʹૹ

Γɼ͚ͩ͢Ͱۙ͢Δ͜ͱՄ͕ͩɼձʹࢸΒͳ͔ͬͨɽϩϘοτͷҙਤ͕ਓʹରͯ͠ΘΒͳ͍

ͨΊɼձΛ͢Δ͜ͱ͕Ͱ͖ͣɼձΛ࢝ΊΔͨΊʹɼϩϘοτ͕ਓͱͷࣾձతڑʹୡ͢Δ͜ͱͰɼϩ

ϘοτͷରҙࢤΛඇޠݴతʹਓʹ͑ΒΕΔ͜ͱΛ͍ࣔͯ͠Δɽ͜ͷΑ͏ʹɼϩϘοτ͕૬खΛ͖ͪΜͱೝ

͍͍ࣝͯۙͮͯ͠Δ͜ͱ͕ඇޠݴతʹΘ͔ΔͱɼձʹεϜʔζʹೖΕΔ͜ͱ͕Θ͔Δɻ

2.3 ·ͱΊ

͜͜·ͰͰɼϩϘοτʹର͢ΔਓͷύʔιφϧεϖʔεΛܾఆ͢ΔཁҼͱͯ͠ɼ·ͣϩϘοτʹؔ͢Δ͜ͱ

ɼϩϘοτͷ࢟ɼɼإͷ͕͖͛͋ΒΕΔɽ࣍ʹਓʹؔ͢Δ͜ͱɼੑ֨ɼ࢟ɼϩϘοτͷ׳Ε

۩߹ɼ͕͖͛͋ΒΕΔɽ͜ͷੑ֨ϩϘοτͷ׳Εͱ͍͏σʔλɼࣄલʹऩू͠ͳ͍ͱΈࠐΊͳ͍

ͷͰ͋ΓɼγϣοϐϯάϞʔϧͰϩϘοτΛར༻͢Δ্Ͱɼ༻Ͱ͖ͳ͍σʔλͱͳΔɽͦͷͨΊɼϩϘο
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τ͕ϦΞϧλΠϜͰύʔιφεϖʔεΛकͬͯߦಈ͢ΔͨΊʹɼଞͷσʔλ͕ඞཁͱͳΔɽϩϘοτͷਓ

ͷۙγεςϜͱͯ͠ɼैܕγεςϜɼػցֶशΛ༻͍ͨγεςϜɼۙڑΛࢦఆ͢ΔγεςϜ͕͋͛

ΒΕΔɽ͔͠͠ɼ͜ΕΒͷγεςϜͱ͍͏ͷɼ༧ΊϩϘοτͱؔΘΔਓ͕Θ͔͍ͬͯΔ߹ɼਓͷରߦ

ಈ͕Θ͔͍ͬͯΔ߹ʹ͓͍ͯར༻Ͱ͖ΔͷͰ͋Δɽ

͜ΕΒͷ͜ͱ͔ΒɼຊڀݚͰϦΞϧλΠϜͷϢʔβͷσʔλΛऩू͠ɼͦΕΛݩʹϢʔβͷύʔιφϧε

ϖʔεΛकΔɼϩϘοτ͕ࣗؒ߹͍ΛଌΔγεςϜΛఏҊ͢Δɽͦͷ্Ͱɼ࣍ষͰ Mohammad Β [15] ͷ

Ε͍ͯͳ͍ൃΛ͠ͳ͕ΒͷۙɼϩϘοτͷಈ͖ΛೖΕͨɼ16͞ূݕʹɺ͜Ε·ͰʹݩΛݧ࣮ ύλʔϯͷ

ۙํ๏Λൺֱ͠ɺͦͷ༷ࢠΛಈըͰࡱӨ͠ɺΞϯέʔτௐࠪΛ͜͏ߦͱͰɺඃऀݧͷײಈ͖Λଊ͑Δɻ
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ୈ 3ষ

ϩϘοτͱਓͱͷύʔιφϧεϖʔεͷݕ
ݧ࣮ূ

ઌڀݚߦͰର໘ঢ়ଶɼࠨӈ͔ΒͷۙͷΈͰ͋ͬͨ͜ͱ͔ΒɼެۭؒڞͰಈ͘ϩϘοτΛఆͯ͠ϩ

Ϙοτ͕ۙͮ͘ύλʔϯΛ૿͠ɼલ͚ͩͰͳ͘ԣޙΖ͔Βۙͮ͘߹ɼϩϘοτ͕ಈ͖Λൃ͢Δ߹

Λͨ͠ূݕɽͦͷ্ͰɼಈըΞϯέʔτ༰͔Βײಈ͖Λੳ͢Δ͜ͱͰɼϩϘοτʹର͢ΔӴԠ

ΛΈͨɽ·ͨɼΑΓ٬Ҋͱ͍ͬͨ༻్ʹ༻͍Δͷʹ࠷దͳେ͖͞Ͱ͋Γɺಈ͘ࣄͷͰ͖Δ Pepper Λར

.ͨͬߦΛݧ࣮ͯ͠༺

3.1 ๏ํݧ࣮

ϩϘοτ Pepper Λར༻͠ɼϩϘοτ͔Βਓʹۙͮ͘߹ͱɼਓ͔ΒϩϘοτʹۙͮ͘߹Λ͢ূݕΔ.

ͱͯ͠ڑॳͷઃఆ࠷ Pepper ͱਓͷؒ 4.5m ͱͨ͠ɽ͜Εύʔιφϧεϖʔεͷ࠷֎ଆʹҐஔ͢Δެ

Ԡٛक़େֶܚΊΔҝͰ͋Δɽॴ͔࢝Βڑऺ SFC ͷσϧλ౩ͷ࿓ԼΛ༻͍ͨʢਤ 3.1ʣ.

ϩϘοτ͔Βਓۙͮ͘߹ɼ͜ΕҎ্ۙͮ͘ͱෆ҆Λ͡ײΔɼͱ͍͏ͱ͜ΖͰඃऀݧʹετοϓͱͬݴ

ͯΒ͍ɼͦͷڑΛܭଌͨ͠ɽਓ͔ΒϩϘοτۙͮ͘߹ʹؔͯ͠ɼඃ͕ऀݧϩϘοτͷલͰ͜ΕҎ্

͖ۙͮͨ͘ͳ͍ͱ͍͏Ͱཱͪࢭ·ͬͯΒ͍ɼͦͷΛܭଌ͢Δ.

͖ۙͮํͱϩϘοτͷಈ͖Λ֤ 4 ύλʔϯͣͭͨ͠ূݕɽͦͷύλʔϯҎԼͷ௨ΓͰ͋Δɽ

A ͖ۙͮํ

(1) ਓ͔Βۙͮ͘ (2) લ͔ΒϩϘοτ͕ۙͮ͘ (3) ԣ͔ΒϩϘοτ͕ۙͮ͘ (4) Ζ͔ΒϩϘοτ͕ۙͮ͘ޙ

B ϩϘοτͷಈ͖

(1) Ϟʔγϣϯͳ͠ൃͳ͠ (2) Ϟʔγϣϯ͋Γൃͳ͠ (3) Ϟʔγϣϯͳ͠ൃ͋Γ (4) Ϟʔγϣϯ͋Γ

ൃ͋Γ

A ͷ 4 ύλʔϯͱ B ͷ 4 ύλʔϯͦΕͧΕΈ߹Θͤͯ߹ܭ 16 ύλʔϯΛͨ͠ূݕʢਤ 3.2ʣ. ɹ

ൃͱͯ͠ѫࡰ (͜Μʹͪ, (Ͱ͢Ͷؾ͍͍ఱࠓ ͱ͋ͨΓ͞ΘΓͷͳ͍༰ɼϞʔγϣϯͱͯ͠ख

ΛৼΔಈ࡞Λͨͬߦɽ͜ͷಈ࡞ Pepper ͕લʹਐΉࡍʹฐʹͳΒͳ͍ͷͰ͋Δඞཁ͕͋ͬͨͨΊɼ؆୯

ͳಈ࡞Λ༻͍ͨɽॳ༗ઢέʔϒϧΛར༻͠ͳ͍༧ఆͰ͕͋ͬͨɼPepper ͱͷ௨৴ঢ়ଶ͕ѱ͔ͬͨҝɼ࣮

Ͱݧ Pepper Λ༗ઢέʔϒϧʹ͍ͩܨঢ়ଶͰͨͬߦ.

ਓͱͯ͠શ෦Ͱ 23 ɽஉੑͨͬߦ໊ 12 ໊ɼঁੑ 11 ໊Ͱ͋Γɼͦͷ͏ͪಉࣨڀݚͷϝϯόʔ 9 ໊ɽ

ྸ 17 Β͔ࡀ 25 Ͱ͋Γɼࡀ 147cm ͔Β 183cmɼಉࣨڀݚͷϝϯόʔҎ֎ීஈ͔ΒϩϘοτΛѻ
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ਤ 3.1 ࢠͷ༷ݧ࣮

ਤ 3.2 ϩϘοτͷಈ͖ͱ͖ۙͮํͷύλʔϯ

͏͜ͱͷ΄ͱΜͲͳ͍ඃऀݧΛूΊͨ.

3.2 Ռ݁ݧ࣮

3.2.1 औಘͨ͠σʔλ

ຊ࣮ݧʹ͓͍ͯҎԼͷ 4 ͭͷσʔλΛऔಘͨ͠

(1) ඃऀݧͱϩϘοτͱͷڑ

(2) ඃऀݧͷಛ (ϩϘοτͷ׳Ε۩߹ɼஉঁɼ)

(3) ϩϘοτʹର͢ΔҹΞϯέʔτௐࠪ

(4) ಈըσʔλʹΑΔඃऀݧͷ༷ࢠ
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ɼΞϯޙݧͷಛͱϩϘοτͷҹʹ࣮ؔͯ͠ऀݧଌͨ͠ɽඃܭΛڑͨͬ·ࢭʹࡍͰ࣮ݧ࣮ڑ

έʔτͱ͍͏ܗͰௐࠪͨ͠ɽ

Ξϯέʔτͷ༰ͱͯ͠

(1) ϩϘοτʢख͕ಈ͍͍ͯͳ͍ɺ͞ͳ͍ʣʹର͢Δҹ

(2) ϩϘοτʢख͕ಈ͍͍ͯΔɺ͞ͳ͍ʣʹର͢Δҹ

(3) ϩϘοτʢख͕ಈ͍͍ͯͳ͍ɺ͢ʣʹର͢Δҹ

(4) ϩϘοτʢख͕ಈ͍͍ͯΔɺ͢ʣʹର͢Δҹ

(5) ͋ͳͨීஈϩϘοτʹؔΘΔػձ͕͋Δ͔

(6) ϩϘοτʹ৮ͬͨ͜ͱ͕͋Δ͔

(7) ͔ͨͬࢥதϩϘοτΛՄѪ͍ͱݧ࣮

(8) ͔ͨͬࢥதϩϘοτΛා͍ͱݧ࣮

(9) ϩϘοτ͕ࣗΒڑΛͱͬͯߦಈ͢Δͱͨ͠Β҆৺Ͱ͖Δ͔

(1) ͔Β (4) ΛՄѪ͍͔Βා͍·Ͱͷ 7 ஈ֊Ͱɼ(5)(6) ΛΑ͋͘Δ͔Βશ͘ͳ͍·Ͱͷ 4 ஈ֊Ͱɼ(7) ͔Β

(9) Λͱͯͦ͏ͨͬࢥɺগͦ͠͏ͨͬࢥɺશ͘ࢥΘͳ͔ͬͨͷ̏ஈ֊Ͱهड़ͯ͠Βͬͨɽ

ଞʹීஈϩϘοτʹؔΘΔػձ͕͋Δ͔Ͳ͏͔ɼϩϘοτʹ৮ͬͨ͜ͱ͕͋Δ͔Ͳ͏͔ɼ࣮ݧதʹϩϘο

τΛ͔Θ͍͍ຢා͍ͱ͔ͨͬࢥͲ͏͔ɼଞࣗ༝هड़Ͱؾ͍ͨΛهೖͯ͠Βͬͨɽಈըσʔλɼ࣮ݧ

தͷඃऀݧͷ༷ࢠΛΧϝϥͰࡱӨ͠ɼετοϓͱ͍͏ࡍͷ༷ࢠɼϩϘοτ͕͍ۙͮͯ͘Δͱ͖ʹͰΔߦಈΛ

ੳͨ͠.

3.2.2 ূݕʹΑΔڑ

A ͷ͖ۙͮํͷύλʔϯͷதͰਓ͔Βۙͮ͘߹ͷ࣍ʹঁੑͷ߹લ͔Βۙͮ͘߹ɼஉੑͷ߹ԣ

͔Βۙͮ͘߹͕ڑΛॖΊ͍͢͜ͱ͕Θ͔ͬͨɽB ͷϩϘοτͷಈ͖ʹؔͯ͠ɼਓ͔Βۙͮ͘߹ͱલ

͔ΒϩϘοτ͕ۙͮ͘߹ʹ͓͍ͯɼஉঁͱʹԿ͠ͳ͍Ͱۙͮ͘߹͕࠷ڑΛॖΊ͔ͬͨ͢ ʢਤ

3.3ʣ.

͜ΕϞʔγϣϯൃ͕͋Δ͜ͱͰձΛ͍͢͠Ґஔ·ͰԼ͕Ζ͏ͱ͍ͯͨ͜͠ͱ͕ཁҼͱ͑ߟΒΕ

Δ. ঁੑʹؔͯ͠ԣ͔ΒޙΖ͔Βۙͮ͘߹ʹൃ͕ۙͮ͘ͷʹ༗ޮͰ͋Γɼஉੑͷ߹ԣ͔Βۙͮ

͘߹ൃʹΑͬͯڑΛॖΊΔ͜ͱ͕Ͱ͖Δ ʢਤ 3.4ʣ.

͜ΕɼϩϘοτ͕ಈ͘ࡍͷϞʔλʔԻ͕ൃʹΑͬͯ؇͞Εͨ͜ͱɼখ͞ͳڙࢠͷΑ͏ʹͨ͑͜ݟͱ

͕େ͖͘Ө͍ͯ͠ڹΔͱ͑ߟΒΕΔɽ͔͠͠ɼஉੑͷ߹ޙΖ͔Βͷ߹ͦͦ͘ڧ͕ײ߅ɼ͙͢ʹ

ετοϓͱ͏ݴਓ͕ଟ͘ɼͲͷΑ͏ͳํ๏ͰڑΛॖΊΔ͜ͱ͕Ͱ͖ͳ͔ͬͨɽશύλʔϯʹ͓͍ͯঁੑͷ

΄͏͕ϩϘοτʹରͯ͠ڑΛ٧Ί͘͢ɼஉঁͷϩϘοτʹର͢Δҹͷҧ͍͕େ͖͍ͱ͑ߟΒΕΔ. ಉݚ

ΛॖΊΔ͜ͱ͕Θ͔ͬͨɽͦڑΕʹΑͬͯ׳ͷϝϯόʔͱͦ͏Ͱͳ͍ਓΛൺֱͨ͠߹ɼϩϘοτͷࣨڀ

ͷ্Ͱ׳Εͯͳ͍ਓʹରͯ͠ͷϩϘοτͷൃޮՌతͰ͋Δ͜ͱ͕Θ͔ͬͨɽϩϘοτΛීஈ͔Β͍ͯݟΔ

ਓʹͱͬͯɼࠓճͷ࣮ݧͰͷಈ͖͕ෆࣗવʹͨͨ͑ݟΊɼ͔͑ͬͯԿ͍ͯ͠ͳ͍ͱ͖ͷ΄͏͕ڑΛॖΊ

͔ͬͨ͢.ʢਤ 3.5ʣ
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ਤ 3.3 ਓ͔Βۙͮ͘߹

ਤ 3.4 ԣ͔ΒϩϘοτ͕͍ۙͮͨ߹
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ਤ 3.5 લ͔ΒϩϘοτ͕͍ۙͮͨ߹

3.2.3 ಈըʹΑΔূݕ

λΠϛϯ͏ݴɽϩϘοτ͕લ͔Βۙͮ͘߹ɼετοϓΛͨ͠؍Ө͠ɼࡱΛಈըͰࢠͷ༷ऀݧதͷඃݧ࣮

άͰखΛલʹग़͢ඃ͕ऀݧଟ͘ݟΒΕͨɽಉ༷ͷԠ͕ԣ͔ΒɼޙΖ͔Βۙͮ͘߹ʹݟΒΕ͕ͨɼ͜ͷ 2

ͭͷ߹ʹؔͯ͠ Δ͕ʢਤݟॳͪΒͪΒͱৼΓฦͬͯϩϘοτͷํΛ࠷ઢͷಈ͖ʹಛ͕͋ͬͨɽࢹ

3.6ʣɼڑ͕ۙͮ͘ͱ࢝͠ࢹڽΊ·ͳ͘ετοϓͱ͜͏ݴͱ͕Θ͔ͬͨ. ·ͨɼετοϓͱڑͨͬݴ͔Β

ϩϘοτ͕গۙͮ͜͠͏ͱ͢Δͱɼͨͬͣ͞ޙΓɼखΛલʹग़ͯ͢͠ޚΔߦಈ͕ΈΒΕͨɽϩϘοτ͕ۙͮ

͍͍ͯΔؒແදͰ͋ͬͨΓɼসإͰΈ͍ͯΔ͕ɼετοϓͱڑͨͬݴҎ্ʹۙͮ͜͏ͱ͢ΔͱɼޱΛେ

͖͘։͚͍ͨͨڻදΛͨ͠Γɼয༷ͬͨه͕ࢠ͞Ε͍ͯͨɽϩϘοτʹରͯ͠ύʔιφϧεϖʔε͕ͱ

ͯখ͍͞ਓʹؔͯ͠ɼऴ࢝সإͰ͕͍ͨͯݟɼͱͯେ͖͍ਓʹؔͯ͠ɼ࠷ॳ͔Β͜ΘͬͨදͰ

͋ͬͨɽ

3.2.4 Ξϯέʔτ݁Ռ

ΞϯέʔτʹΑͬͯಉࣨڀݚͷϝϯόʔҎ֎ͰϩϘοτʹؔΘΔػձ͕ଟ͍ਓ͍ͳ͍͜ͱ͕Θ͔ͬͨ. ֗

಄ళ಄ͰΈ͔͚ͨ͜ͱ͋Δ͕ɼ৮Εͨ͜ͱͳ͍ɼ ؒ࣌Ͱͷ;Ε͍͋͋Δ͕ɼؒظͰͷ;Ε͍͋

ͳ͍ͱ͍ͬͨਓ͕ଟ͔ͬͨɽීஈ͔ΒϩϘοτΛѻ͏ঢ়گͰͳ͍ͱɼ·ͩϩϘοτೃછΈͷബ͍ͷͰ͋

ΔͩΖ͏.

·ͨɼຊ࣮ݧ֮ײతͳ͕ଟ͍ҝɼΞϯέʔτௐࠪͰɼͲͷΑ͏ͳ࣌ʹϩϘοτʹରͯ͠ՄѪ͞ɼා͞Λ

ʹ͍ͭͯɼઢ͕߹ͬͨॠؒࣗΛೝͨ͡ײ͍ͨΛճͯ͠ΒͬͨɽՄѪ͞Λؾͨ·ɼ͔ͨ͡ײ

͍ࣝͯ͠Δͱ͍͏͕࣌ͨ͠͡ײʹ҆৺͢Δͱ͡ײΔɼͱ͍͏ҙ͕ݟಘΒΕͨɽා͞Λͨ͡ײʹ͍ͭͯɼࢭ

·Δ͔Ͳ͏͔͕Θ͔Βͳ͍ҝʹෆ҆Ͱ͋Δɼઢ͕֎Εͨ࣌ʹා͞Λͨ͡ײͱ͋ͬͨɽଞʹಉࣨڀݚͷϝϯ

όʔ͔Βීஈ͍ͯݟΔ Pepper ͱҟͳΔಈ͖Λ͍ͯͨ͠ͷ͕ෆࣗવʹͨ͡ײɼҠಈʹ͋ͨͬͯͷϞʔλʔԻ
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ਤ 3.6 ࢠͷ༷ݧ࣮

͕ൃʹΑͬͯ؇͞Εͨͱͷҙ͕ͨͬ͋ݟɽঁੑʹؔͯ͠ଟ͔ͬͨҙݟɼൃͨ͠Γಈ͖͕͋Δ͜ͱͰՄ

ѪΒͯ͑͘͠ݟෆ͕҆গ͠ղফ͞Εͨɼͱ͍͏ͷͩͬͨɽͦΕʹରͯ͠உੑ͔Βൃͨ͠Γͯ͠ϩϘο

τ͕͍ͯ͠Δ͜ͱͳͷͰฦͬͯා͞Λ͡ײΔɼෆࣗવͰ͋Δɼͱ͍͏ҙ͕ͨͬ͋ݟ. ໘ന͍ҙݟͱͯ͠ɼϩ

Ϙοτ্͕ख͘ಈ͔ͳ͔ͬͨΓɼਐΉํࡍͨͬ·͕ͯͬ͠ۂ͕ʹՄѪ͞Λͯ͡ײҹ্͕͕ͬͨɼͱ͍͏ҙ

.͔͍͕ͨͬ͋ͭ͘ݟ

ଟ͋ͬͨ͘ҙݟͱͯ͠ɼۙ͘·Ͱདྷͨ࣌ʹԿΛ͞ΕΔ͔ؾʹͳͬͯͯ͑͠ߏ·͏ɼͿ͔ͭͬͨΓ͠ͳ͍

͔ා͍ɼϩϘοτ͕ͲͷΑ͏ͳಈ͖Λ͢Δͷ͔༧ଌͰ͖ͳ͍ͷͰ҆৺Ͱ͖ͳ͍ͱ͍͏ҙݟͰ͋Δɽ͜ΕΒʹؔ

ͯ͠ɼϩϘοτ͕͖ͪΜͱࢭ·Γɼۙ͘·ͰΑΓա͗ͳ͍͜ͱɼͿ͔ͭΒͳ͍͜ͱΛϩϘοτ͕ࣔ͢͜ͱͰ

ղফͰ͖ΔͩΖ͏ɽ

3.3 ߟ

3.3.1 ϩϘοτʹର͢Δਓͷύʔιφϧεϖʔε

ܗ͔ΒɼϩϘοτʹରͯ͠ਓʹରͯ͠ͷύʔιφϧεϖʔεͱಉ͡Α͏ͳۉΑΓಘͨσʔλͷฏʹݧ࣮

ঢ়Ͱ͋Δͱ͑ݴΔʢਤ 3.7ʣɽಛʹஉੑͷ߹ਓʹରͯ͠ͱಉ͡Α͏ʹॎʹ͍ύʔιφϧεϖʔε͕ϩϘο

τʹରͯ͋͠Δ͜ͱ͕Θ͔ͬͨɽ·ͨɼϩϘοτʹର͢Δ׳Ε۩߹ɼϩϘοτͷҹ͕ύʔιφϧεϖʔ

εΛখ͘͢͞Δେ͖ͳཁҼͱͳΔɽ

3.3.2 ϩϘοτʹର͢Δҹ

ϩϘοτ͕ਓʹ্ۙͮ͘ͰڑΛॖΊΔʹ҆৺͕ײେʹͳΓɼϩϘοτ͕ͲͷΑ͏ͳಈ͖Λ͢Δͷ͔ਓ

͕அͰ͖Δ͜ͱ͕҆৺ײʹͭͳ͕Δ͜ͱ͕Θ͔ͬͨɽྫ͑ࢭ·Δ͔Ͳ͏͔͕ϩϘοτͷಈ͖ͰΘ͔ͬͨ

Γɼ࣍ͷಈ͖͕ಡΊΔ͜ͱ͕ඞཁͩɽͦͯ͠ɼਓΛೝࣝͯ͠ಈ͍͍ͯΔͱ͍͏͜ͱ͕ΘΔ͜ͱ͕ॏཁͰ͋

Δɽൃঁੑʹରͯ͠ڑΛॖΊΔͷʹ༗ޮͰ͋Δɽ͜Εɼঁੑͷํ͕ൃಈ͖ʹΑͬͯѪணΛ͡ײ
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ਤ 3.7 ϩϘοτʹର͢Δஉঁͷύʔιφϧεϖʔεͷܗ

͍͢ͱ͍͏Ξϯέʔτ݁Ռ͕Ө͍ͯ͠ڹΔͱ͑ߟΔɽϩϘοτʹରͯ͠ՄѪ͞ɼා͞Λͨ͡ײͱ͜ΖͰͲͪΒ

ʹਓͬΆ͞Λ͔ͨ͡ײΒɼͱ͕͋ͬͨɼϩϘοτ͕ਓΒ͍͠ಈ͖Λ͢Δ͜ͱʹରͯ͠ՄѪ͞Λ͡ײΔਓͱɼ

Δਓ͕͓ΓɼͱͱͷϩϘοτʹର͢ΔҹɼͦΕ·ͰͷϩϘοτͱͷؔ͡ײΛ࣭͞ػຯ͞ແؾෆʹٯ

ΘΓ͕େ͖͘Ө͍ͯ͠ڹΔͱ͑ߟΒΕΔɽ·ͨɼϩϘοτ্͕ख͘ಈ͔ͳ͍͜ͱʹରͯ͠খ͞ͳڙࢠͷΑ͏ͳ

ҹ্͕͕ͬͨ͜ͱ͔ΒɼϩϘοτ͕εϜʔζʹత֬ʹಈ͘ͱ͍͏ํ๏͚ͩͰͳͯ͡ײͳΓՄѪ͞Λʹ֮ײ

͘ɼ্͔͑ͬͯख͘Ͱ͖ͳ͍ঢ়ଶʹ͋Δ͜ͱͰѪணΛͤ͞͡ײΔՄੑ͕͋Δɽ

3.3.3 ඃऀݧͷ༷ࢠ

ඃݧ࣮͕ऀݧதʹͨͤݟதͰͣ͞ޙΔɼखΛલʹग़͢ͳͲͷӴԠɼ͖ڻڪාͱ͍ͬͨදͷมԽ͕

ΒΕͨɽݟଟ͘ʹऀݧΕ͕গͳ͍ඃ׳ΒΕɼಛʹϩϘοτͷݟର͠ʹऀݧΒΕͨɽ͜ΕΒɼશͯʹඃݟ

͜ΕɼύʔιφϧεϖʔεΛ৵͞Εͨͱ͍͏ҙ͔ࣝΒग़ͨͷͩΖ͏ɽ·ͨɼϩϘοτʹରͯ͠খ͞ͳύʔ

ιφϧεϖʔεΛͱͬͨਓʹؔͯ͠সإͰ͍Δ͜ͱ͕ଟ͔ͬͨ͜ͱ͔ΒɼϩϘοτʹର͠সإΛ͍͚ͯΔ

ਓʹؔͯ͠ɼϩϘοτۙͮ͘͜ͱ͕Մͩͱ͑ߟΒΕΔɽ͜ͷ͜ͱ͔Βɼඃࢠ༷ͨͤݟ͕ऀݧͷมԽΛଊ

͑ͨಈ͖ΛϩϘοτ͕͢Δ͜ͱͰɼύʔιφϧεϖʔεΛक͍ͬͯΔಈ͖Λ͍ͯ͠Δͱଊ͑Δ͜ͱ͕Ͱ͖ɼϩ

Ϙοτͷҹ্͕͕Γɼ҆৺͕ײੜ·ΕΔͱ͑ߟΒΕΔɽ
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3.4 ·ͱΊ

ຊষͰɺઌڀݚߦʹͳ͍ύλʔϯͷ࣮ݧΛߦͳ͍ɺڑɺಈըੳɺΞϯέʔτ͔Βͨ͠ূݕɻ͜ΕΒͷ

͜ͱ͔ΒɼϩϘοτ্͕ۙͮ͘ͰͷӴԠͱͯ͠ɼද͕͜ΘͬͨΓɼޙΖʹޙୀ͢Δͱ͍͏ߦҝ͕ΈΒ

Εͨɽ·ͨɼϩϘοτͷಈ͖ͱͯ͠ɼϢʔβΛೝࣝͯ͠ಈ͍͍ͯΔ͜ͱΛࣔ͢͜ͱͰɼϩϘοτ͕ϢʔβʹΑ

Γա͗ͣʹͿ͔ͭΒͳ͍͜ͱɼϩϘοτ͕͖ͪΜͱࢭ·Δ͜ͱΛࣔ͢͜ͱͰϩϘοτʹରͯ҆͠৺͢Δ͜ͱ͕

Ͱ͖Δ͜ͱ͕Θ͔ͬͨɽ͜ΕΒͷ͜ͱΛ౿·͑ɼ࣍ষͰؒ߹͍γεςϜʹ͍ͭͯड़Δɽ
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ୈ 4ষ

ϢʔβͷԠΛྀؒͨ͠ߟ߹͍ੜߏػͱ
ͦͷධՁ

ؒ߹͍ͱ͍͏ͷࣗͱ૬खͱͷڑɼಈ࡞Λ͢Δͷʹదͳ͜Ζ͍͋ͷ͜ͱΛ͍ݴɼύʔιφϧε

ϖʔεͱਂ݁͘ͼ͍͍ͭͯΔɽ૬खͷύʔιφϧεϖʔεΛྀͯ͠ߟಈ͘͜ͱͰؒ߹͍Λ͔Δ͜ͱ͕Ͱ͖ɼ

ಈ࡞ͷλΠϛϯά͕૬खʹ߹͍ͬͯΔ͜ͱͰɼదͳؒ߹͍ΛߏஙͰ͖Δɽదͳؒ߹͍Λߏங͢Δ͜ͱͰɼ

૬खʹର͢Δ҆৺͠૿͕ײɼΑΓԁͳίϛϡχέʔγϣϯ͕ՄʹͳΔɽͦͷͨΊɼຊষͰެۭؒڞʹ͍

Δॳର໘ͷϩϘοτΛఆ͠ɼલষͰड़ͨϦΞϧλΠϜͷਓͷσʔλͱϩϘοτͷಈ͖ํΛར༻ͨؒ͠߹͍

γεςϜΛఏҊ͠ɼධՁ࣮ݧʹ͍ͭͯड़ΔɽධՁ࣮ݧͷతɼϩϘοτ͕ؒ߹͍Λ͔ͬͨ߹ͷɼϢʔ

βͷϩϘοτʹର͢Δ৺ཧతมԽΛ͢؍Δ͜ͱͱɼϩϘοτͷؒ߹͍ͷͱΓํͱͯ͠ɼͲͷΑ͏ͳํ๏͕ޮ

Ռతͳͷ͔Λ୳Δ͜ͱͰ͋Δɽ

4.1 γεςϜ֓ཁ

લষͰಘͨϩϘοτʹର͢Δҹඃऀݧͷ༷͔ࢠΒɼϩϘοτ͕Ϣʔβͷߦಈදʹ߹Θͤͯߦಈ͢Δ

͜ͱͰɼΑΓྑ͍ҹ҆৺ײΛ༩͑Δ͜ͱ͕Ͱ͖Δͱ͍͏͔ߟΒɼϦΞϧλΠϜͷϢʔβͷ༷ࢠΛଊ͑

ͯɼϢʔβͷλΠϛϯάʹ߹ΘͤͯϩϘοτ͕ߦಈ͢Δ͜ͱͰɼదͳؒ߹͍ΛੜͰ͖Δͱͨ͑ߟɽͦ͜Ͱ

ຊڀݚͰɼϢʔβͷදߦಈΛಡΈऔΓଓ͚ɼϢʔβͷϩϘοτʹର͢ΔײΛஅ͠ɼͦΕʹԠͨؒ͡

߹͍ΛͱΔɽϢʔβར༻͢Δ͜ͱͰɼಛʹϩϘοτͱͷॳର໘ͷ໘Ͱର͍͢͠ڑΛϩϘοτ͕ߏங

͢Δ͜ͱ͕Ͱ͖ɼΑΓ҆৺ͯ͠ϩϘοτͱؔΘΔ͜ͱ͕Ͱ͖Δͱ͑ߟΔɽ

4.1.1 ఆ͢ΔϢʔβ

ຊڀݚͰఆ͢ΔϢʔβɼϩϘοτͱॳର໘ͷϢʔβͰ͋Δɽओʹɼγϣοϐϯάηϯλʔɼֶߍͱ

Ͱར༻͞Εɼ͔ͭϩϘοτ͕ϢʔβͱίϛϡχέʔγϣϯΛͱΔ໘Λఆ͍ͯ͠Δɽͦ͏ۭؒڞެ͍ͨͬ

͍ͬͨ໘ʹ͓͍ͯɼΑΓ൚༻ੑ͕͘ߴɼ૬खͷϦΞϧλΠϜͷ༷ࢠʹ߹ΘͤͨγεςϜ͕ඞཁͱͳΔɽ
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ਤ 4.1 γεςϜΠϝʔδਤ

4.1.2 Ξϓϩʔν

֓࡞ಈʹөͤ͞ΔɽγεςϜͷಈߦಈΛಡΈऔΓɼϩϘοτͷߦΛ౿·͑ɼϢʔβͷදೝࣝݧ࣮ূݕ

ཁ࣍ͷ௨ΓͰ͋Δɽ

̍ɽ ϢʔβͱϩϘοτͱͷڑΛݕग़͢Δ

̎ɽ ϢʔβͷදΛݕग़͠ɼࣝผ͢Δ

̏ɽ औಘͨ͠ϢʔβͷදͱࡏݱͷϢʔβͱϩϘοτͱͷڑ͔ΒϩϘοτͷಈ͖Λܾఆ͢Δ

̐ɽ ܾఆͨ͠ಈ͖ΛϩϘοτ͕ड͚ͱΓɼదͳΞΫγϣϯΛ࣮͢ߦΔ

ϩϘοτʹώϡʔϚϊΠυܕϩϘοτ Pepper Λ༻͍ɼڑͷݕग़ʹ Pepper ͷιφʔηϯαɼද

ग़ʹݕ web Χϝϥͱ Affectiva ͷ AffdexMe Λ༻ͨ͠ɽදͷσʔλ RaspberryPi Ͱॲཧ͠ɼڑ

σʔλͱදσʔλΛ Pepper ͷಈ͖ͱͯ͠өͤ͞Δɽ
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ਤ 4.2 γεςϜߏਤ

4.2 ઃܭͱ࣮

ຊ͕ڀݚఏҊ͢Δؒ߹͍γεςϜɼϢʔβ͕ϩϘοτʹ͍͍ۙͮͯ͘ͱ͖ͷϢʔβͱϩϘοτͷؒͷڑ

ͱɼϢʔβͷදΛಡΈࠐΈɼͦΕΒͷσʔλΛݩʹϩϘοτ͕Ϣʔβʹରͯ͠ͱΔڑΛܾఆ͢ΔͷͰ͋

Δɽ͜ͷγεςϜʹ͓͍ͯɼϢʔβ͕ϩϘοτʹ͍͍ۙͮͯΔؒɼ·ͨਖ਼ͷײʢjoyʣͰͨ͠߹ʹ

ؔ͠ɼϩϘοτ͕ؒ߹͍Λ٧ΊΔಈ͖Λ͠ɼϢʔβ͔ΒΕΑ͏ͱ͢Δؒɼ·ͨෛͷײʢdisgustɼfearɼ

sadnessɼangerɼsurpriseʣͰͨ͠߹ʹϩϘοτ͕ؒ߹͍ΛͱΔಈ͖Λ͢Δ͜ͱͱͨ͠ɽͦͷͨΊɼϢʔ

βͷಈ͖͕ࢭ·Δ·ͰɼϩϘοτͱʹಈ͖ɼϢʔβ͕ؒ߹͍Λܾఆ͢ΔͱɼϩϘοτͱʹࢭ·Δ͜ͱ

ͱͳΔɽ

4.2.1 දೝࣝ

Affectiva ͷ AffdexMe Λར༻͠ɼRaspberryPi Ͱ joyɼdisgustɼfearɼsadnessɼangerɼsurprise ͷײ

ͷׂ߹ΛٻΊͨɽͦΕΒΛ OSC ௨৴ʹΑΓ Pepper ʹૹ৴͠ʢਤ 4.3ʣɼͦͷʹΑΓಈ࡞Λܾఆͨ͠ɽࠓ

ճͷ࣮Ͱɼࣄલʹ࣮ݧΛఆͯ͠ײͷׂ߹Λ֬ೝ͠ɼͦΕΛʹݩఆతʹ joy ʹ͓͍ͯ 5 ΑΓେ͖

͔ͬͨ߹ʹલਐɼdisgustɼfearɼsadnessɼangerɼsurprise ʹ͓͍ͯ 10 ΑΓେ͖͔ͬͨ߹ʹޙୀͱ͍

͏Α͏ʹϩϘοτ͕ಈ͘Α͏ʹௐઅͨ͠ɽ

4.2.2 ೝࣝڑ

Pepper ͷιφʔηϯαΛར༻͠ɼڑͷΛऔಘͨ͠ɽͦͷ͔Β Pepper ͷಈ͍ͨڑΛআ͖ɼલͷڑ

ͷͱͷେখΛൺֱ͠ɼେ͖͍߹Ϣʔβ͕ΕΔಈ͖Λɼখ͍͞߹͍ۙͮͨͱఆ͢Δɽͦͷఆ

ʹͱ͖ͮɼϢʔβͷۙͱޙୀʹ߹ΘͤͯɼϩϘοτۙɼޙୀΛ͠ɼϢʔβ͕ࢭ·ͬͨͱ͜ΖͰϩϘο

τ੩͢ࢭΔΑ͏ʹͨ͠ɽ
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ਤ 4.3 Affectiva ͷ AffdexMe Λར༻͠ද͔ΒಡΈऔͬͨײͷׂ߹

ਤ 4.4 ιʔείʔυʢڑೝࣝʣ
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4.3 ධՁ࣮ݧ

ຊઅͰධՁ࣮ݧʹ͍ͭͯड़Δɽຊ࣮ݧͷతɼϩϘοτ͕ؒ߹͍Λ͔ͬͨ߹ͷɼϢʔβͷϩϘο

τʹର͢Δ৺ཧతมԽΛ͢؍Δ͜ͱͱɼϩϘοτͷؒ߹͍ͷͱΓํͱͯ͠ɼͲͷΑ͏ͳํ๏͕ޮՌతͳͷ͔

Λ୳Δ͜ͱͰ͋Δɽ

4.3.1 ͷ֓ཁݧ࣮

ຊධՁ࣮ݧʹ͓͚Δඃऀݧɼେֶࣨڀݚͷֶੜٴͼɼಉେֶͷଞࣨڀݚͷֶੜ 20 ਓʢஉੑ 10 ਓٴͼ

ঁੑ 10 ਓɼྸ 18 ͔Β 26 ͷֶੜࣨڀݚͷֶੜීஈ͔ΒϩϘοτʹ৮Ε͓ͯΓɼଞࣨڀݚʣͰ͋Δɽࡀ

ීஈϩϘοτͱؔΘΔػձ͋·Γͳ͍ඃऀݧΛूΊͨɽඃऀݧͱϩϘοτʹ૬ޓʹ͖ۙͮ߹ͬͯΒ͍ɼ

ඃ͕ऀݧϩϘοτʹର͠ɼ͜ΕҎ্͍ۙͮͯ΄͘͠ͳ͍ɼ͜ΕҎ্ۙͮ͘ͱෆշʹ͡ײΔɼͱ͍͏ڑΛอͬ

ͯΒͬͨɽඃऀݧͱϩϘοτͷ࠷ॳͷڑ 4.5 ̼ͱͨ͠ɼ͜Εɼ3 ষͰड़ͨݧ࣮ূݕͰઃఆͨ͠ڑ

ͱಉ͡Ͱ͋Γɼݧ࣮ূݕʹ͓͍ͯదͳڑͰ͋ͬͨͨΊͰ͋Δɽॴɼܚጯٛक़େֶ SFC σϧλ౩Ωο

νϯΛར༻ͨ͠ɽݧ࣮ূݕͷͱ͖࿓ԼΛར༻͕ͨ͠ɼؒ࣌ଳʹΑͬͯ໌Δ͕͞ҟͳ͍ͬͯͨͨΊɼॴΛม

ͱͱͨ͠ɽ͜͏ߦͯ͠ߋ

ਤ 4.5 ڥݧ࣮

4.3.2 खॱݧ࣮

खॱͱͯ͠ɼҎԼͷݧ࣮ 3 ͭͷํ๏Λͨ͑ߟɽ

̍ɽϩϘοτͱඃ͖͕ͮۙऀݧ߹͍ɼඃ͕ऀݧෆշʹͨ͡ײͱ͜ΖͰετοϓͱͯͬݴΒ͍ɼͦͷΛ

ଌ͢Δɽܭ

̎ɽ30 ඵؒϩϘοτͱඃऀݧʹ͖ۙͮ߹ͬͯΒ͍ɼ30 ඵؒͨͬͨͱ͜ΖͰɼඃऀݧʹͱͬͯ৺Α͍ڑ
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Λܭଌ͢Δɽ

̏ɽ1 ؒϩϘοτͱඃऀݧʹ͖ۙͮ߹ͬͯΒ͍ɼ1 ؒͨͬͨͱ͜ΖͰɼඃऀݧʹͱͬͯ৺Α͍ڑ

Λܭଌ͢Δɽ

ʹલࣄ 3 ͭͷํ๏Ͱ࣮͠ݧɼγεςϜ͕ಈ͖ɼ͔ͭඃڑ͕ऀݧΛऔΓ͍͢ํ๏͕ 2 ͭͷύλʔϯͰ

͋ͬͨͨΊɼ2 ͷํ๏Ͱ࣮ݧΛ͜͏ߦͱͱͨ͠ɽ࣮ݧύλʔϯͱͯ͠ɺશ 14 ύλʔϯ͋ΓɼϩϘοτͷۙ

ͮ͘ͱΕΔʹ͓͍͍͍ͯͷ 2 ύλʔϯɼදೝࣝ͋Γͳ͠ͷ 2 ύλʔϯɼڑݕ͋Γͳ͠ 2

ύλʔϯͰͨͬߦɽϩϘοτͷ͞ʹ͕͍ؔͯۙͮ͘͠΄͏͕ύʔιφϧεϖʔεΛখ͍͘͢͞͠

͜ͱ͕Θ͔͍ͬͯΔ͕ɼΕΔʹؔͯ͠͡ΒΕ͍ͯͳ͍ͷͰɼ͜ΕΒͷύλʔϯͰ࣮ݧΛ͏ߦɽ͞

ͷઃఆɼϩϘοτ͕ແཧͳ͘ಈ͚ɼඃऀݧʹ͕͞มΘͬͨ͜ͱ͕Θ͔ΔΑ͏ʹ͍Λ 0.2 ̼/sɼ͍

Λ 0.1m/s ͱͨ͠ɽͯ͢ͷύλʔϯΛɼඃऀݧʹΑͬͯϥϯμϜʹߦͳ͍ɼ࣮ݧΛ্͍ͯͬ͘ߦͰͷϩ

Ϙοτͷ׳ΕΛ؇ͨ͠ɼ

ύλʔϯͷৄࡉදʢਤ 4.6ʣͰղઆ͢ΔɽҎԼɼ͜ͷදʹରԠ͢Δ൪߸ͰύλʔϯΛࣝผ͢Δɽ

ਤ 4.6 ύλʔϯݧ࣮

4.3.3 औಘͨ͠σʔλ

ຊ࣮ݧʹ͓͍ͯҎԼͷ 4 ͭͷσʔλΛऔಘͨ͠

(1) ඃऀݧͱϩϘοτͱͷڑ

(2) ඃऀݧͷಛ

(3) ϩϘοτʹର͢ΔҹΞϯέʔτௐࠪ

(4) ಈըσʔλʹΑΔඃऀݧͷ༷ࢠ
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ɹඃऀݧͱϩϘοτͷڑ

શ 14 ύλʔϯͷ֤ύλʔϯʹ͓͍ͯɼ30 ඵؒΠϯλϥΫγϣϯΛͯ͠Βͬͨ͋ͱɼϩϘοτͱඃऀݧͷ

ؒͷڑΛଌͬͨɽ͜ΕΒΛू͠ܭɼγεςϜʹΑΓڑʹมԽ͕ग़Δͷ͔ݕ౼͢Δɽ

ɹඃऀݧͷಛ

ҎԼͷ߲ʹ͍ͭͯճͯͬͨ͠ɽʹऀݧલʹඃݧ࣮

(1) ྸ

(2) ੑผ

(3) 

(4) ීஈϩϘοτʹ৮ΕΔػձͲͷ͘Β͍͋Δ͔

(5) ύʔιφϧεϖʔεͱ͍͏ݴ༿ʹ͍͍ͭͯͬͯΔ͔

ɹϩϘοτʹର͢ΔҹΞϯέʔτௐࠪ

શ 14 ύλʔϯͷ࣮ݧͷ֤ 1 ύλʔϯͣͭʹҎԼͷ߲ʹ͍ͭͯɼશͦ͘͏ࢥΘͳ͍͔Βͱͯͦ͏͏ࢥ·

Ͱͷ 7 ஈ֊Ͱճͯͬͨ͠ɽ

(1) ϩϘοτʹ͖͍ۙͮ͢ͱ͍ࢥ·͔ͨ͠

(2) ϩϘοτ͍ݡͱ͍ࢥ·͔ͨ͠

(3) ϩϘοτߦͯ͑ߟಈ͍ͯ͠ΔΑ͏ʹ͍ࢥ·͔ͨ͠

(4) ҆৺ͯ͠ϩϘοτͱؔΘΕ·͔ͨ͠

(5) ϩϘοτࣗͷύʔιφϧεϖʔεΛक͍ͬͯΔͱ͍ࢥ·͔͢

·ͨɼ֤ύλʔϯʹ͓͍͍ͯͨͮ͜ؾͱΛҙʹճͯ͠Βͬͨɽ࣮ݧऴྃޙɼϩϘοτ͕ύʔιφϧε

ϖʔεΛߦͯ͑ߟಈ͢Δ͜ͱඞཁ͔ɼϩϘοτʹύʔιφϧεϖʔε͕ඞཁͩͱ͔͏ࢥɼͱ͏ݴʹ͍ͭͯ

7 ஈ֊Ͱճͯ͠Βͬͨɽ

ɹಈըσʔλʹΑΔඃऀݧͷ༷ࢠ

Өͨ͠ಈࡱ͢ΔͨΊʹΧϝϥΛઃஔ͠ɼهಈ͍ͨճΛʹޙͱɼϩϘοτͷલࢠͷ༷ऀݧॴʹɼඃݧ࣮

ըΛ ELANʢਤ 4.7ʣΛ༻͍ͯੳͨ͠ɽ
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ਤ 4.7 ELAN

4.4 Ռͷੳ݁ݧ࣮

ຊઅͰɼඃऀݧͱϩϘοτͷڑɼΞϯέʔτɼಈըσʔλͷ݁ՌΛ·ͱΊɼੳΛ͏ߦɽ

4.4.1 ඃऀݧͱϩϘοτͷڑ

ඃऀݧશମΛΈͯΈΔͱඃऀݧͱϩϘοτͱͷڑɼγεςϜʹΑͬͯॖ·Δ͜ͱͳ͔ͬͨɽάϥϑ

ʢਤ 4.8ʣ͔ΒΘ͔ΔΑ͏ʹɼγεςϜΛར༻ͨ͠߹ʹؔͯ͠ɼஉੑΑΓঁੑͷ΄͏͕ڑΛ͘ͱΔ͜ͱ

͕Θ͔ͬͨɽ·ͨɼશମΛ௨ͯ͠ɼύʔιφϧεϖʔεͷݸମڑͱݺΕΔ 45 ͔Β 120cm ͷؒͷڑΛͱ

Δ͜ͱ͕Θ͔͍ͬͯΔɽϩϘοτͷ׳Εʹؔͯ͠ɼ͜ͷ࣮ݧʹ͓͍ͯɼγεςϜΛར༻ͨ͠߹̕ύλʔ

ϯʹ͓͍ͯڑΛॖΊΔཁҼͱͳͬͨʢਤ 4.9ʣ͕ɼฏۉΛݟΔ͚ͩͰ͜ͷ݁Ռʹ͍ͭͯ͡Δ͜ͱͰ

͖ͳ͍ɽ͜ΕɼϩϘοτʹ৮ΕΔػձ͕Α͋͘Δͱճͨ͠ඃऀݧʹঁੑ͕গͳ͘ɼ͋·Γͳ͍ͱճͨ͠

ඃऀݧʹঁੑ͕ଟ͍ͨΊɼஉঁʹΑΔҧ͍͕Ө͍ͯ͠ڹΔՄੑ͕͋ΔͨΊͰ͋Δɽ
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ਤ 4.8 ʹ͓͚Δஉঁൺֱڑ

ਤ 4.9 Ε۩߹ͷൺֱ׳ʹ͓͚ΔϩϘοτͷڑ
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4.4.2 ϩϘοτʹର͢ΔҹΞϯέʔτௐࠪ

ɹϩϘοτʹ͖͍ۙͮ͢ͱ͍ࢥ·͔ͨ͠

͖ۙͮ͢͞ʹ͓͍ͯɼ࠷͍ߴฏۉΛग़ͨ͠ͷύλʔϯ 12 Ͱ͋Δɽ͜Εɼۙͮ͘աఔʹ͓͍ͯ

Ώͬ͘Γ͍͍ۙͮͯͬͨͨΊɼඃڑ͕ऀݧΛऔΓ͘͢ɼ͔ͭޙୀ͢Δ͕͍͜͞ͱͰɼϢʔβͷಈ͖ʹ

Ԡͯ͠Εͨ͜ͱ͕໌֬ʹϢʔβʹΘ͔ͬͨΒͩͱ͑ߟΒΕΔɽύλʔϯ 2 ʹରͯ͠ɼؒ߹͍γεςϜ

Λར༻ͨ͠ଞͷύλʔϯͯ͢༗ҙ͕ࠩ͋Γɼʢp ʻ.05ʣ͖͕ۙͮ͢͞ͳ͍ɽύλʔϯ 2 ʹ͓͍ͯɼڑ

ೝࣝγεςϜͷΈͰಈ͍͍ͯΔ߹ɼϢʔβͷಈ͖ʹաහʹԠ͠ɼ͔ͭಈ͖͕͍͜ͱͰɼѹഭײΛ༩͑ͨ

ͨΊͱ͑ߟΒΕΔɽ

ਤ 4.10 ϩϘοτʹ͖͍ۙͮ͢ͱ͍ࢥ·͔ͨ͠

ɹϩϘοτ͍ݡͱ͍ࢥ·͔ͨ͠

ɼύλʔϯ͍͓ͯʹ͞ݡ 11 ͳͬͨɽ·ͨɼύλʔϯ͘ߴ͕ۉฏ࠷͕ 4 ͱ 8 ͱൺֱͯ͠ 11 ʹ༗ҙࠩ

͕ೝΊΒΕͨʢp ʻ.05ʣ. ύλʔϯ 11 ʹ͓͍ͯɼલਐ͢Δ͞ʹൺޙୀ͢Δ͕͍ͨ͞Ίɼඍௐͯ͠

͍ΔҹΛ༩͑ͨͨΊͩͱ͑ߟΒΕΔɽύλʔϯ 14 ʹ͓͍ͯɼޙୀ͢Δ͕͘͞ɼௐઅ͕͏·͘Ͱ͖ͯ

͍ͳ͍ҹΛͨͬ࣋ඃऀݧ͍ͨͨΊɼ͜ͷ߲ʹ͓͍ͯύλʔϯ 11 ͷ΄͏͕ධՁ͕͔ͨͬߴɽؒ߹͍γ

εςϜ͋Γͱͳ͠Λൺֱ͢ΔͱɼγεςϜ͋Γͷํ͕ධՁ͕͍݁ߴՌͱͳͬͨɽ
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ਤ 4.11 ϩϘοτ͍ݡͱ͍ࢥ·͔ͨ͠

ɹϩϘοτߦͯ͑ߟಈ͍ͯ͠ΔΑ͏ʹ͍ࢥ·͔ͨ͠

͜ͷ߲ʹ͓͍ͯɼύλʔϯ 1 ͱύλʔϯ 5 ͷγεςϜΛར༻͍ͯ͠ͳ͍ͷͱɼଞͷύλʔϯͷγεςϜ

Λར༻͍ͯ͠ΔͷͰ༗ҙ͕ࠩೝΊΒΕͨʢp ʻ.05ʣɽ͜ͷ͜ͱ͔Βɼؒ߹͍γεςϜϢʔβʹͱͬͯϩ

Ϙοτ͕ߦͯ͑ߟಈ͍ͯ͠ΔΑ͏ʹ͑ݟΔ͕ࣄΘ͔Δɽ·ͨɼύλʔϯ 2 ͱύλʔϯ 6 ʹରͯ͠ύλʔϯ 12

͕ɼύλʔϯ 4 ͱύλʔϯ 8 ʹରͯ͠ύλʔϯ 14 ʹ༗ҙ͕ࠩೝΊΒΕͨʢp ʻ.05ʣɽ͜ΕʹΑΓۙͮ͘ͱ͖

͕͘͞ɼΕΔͱ͖͘ΕΔύλʔϯ͕͍ͯ͑ߟΔΑ͏ʹ͑ݟΔ͜ͱ͕Θ͔ͬͨɽ

ਤ 4.12 ϩϘοτߦͯ͑ߟಈ͍ͯ͠ΔΑ͏ʹ͍ࢥ·͔ͨ͠
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ɹ҆৺ͯ͠ϩϘοτͱؔΘΕ·͔ͨ͠

ύλʔϯ 12 ύλʔϯʹ࣍Ͱ͋Γɼۉฏ͍ߴ࠷͕ 14 ͱ͍͏݁Ռʹͳͬͨɽ͜ͷ߲ʹ͓͍ͯɼଞͷύ

λʔϯ 1 ͱɼύλʔϯ 2 Λআ͘γεςϜΛར༻͍ͯ͠ΔͷͰγεςϜΛར༻͍ͯ͠Δͷͷํ͕ධՁ͕ߴ

͘ɼ༗ҙ͕ࠩೝΊΒΕͨʢp ʻ.05ʣɽύλʔϯ 4ɼ8 ͱൺֱͯ͠ɼύλʔϯ 14 ʹ༗ҙ͕ࠩ͋Γʢp ʻ.05ʣɼ͔

ͭύλʔϯ 9 ͱൺֱͯ͠ύλʔϯ 12 ʹ༗ҙ͕ࠩ͋ͬͨʢp ʻ.01ʣ͜ͱ͔Βɼલਐͱޙୀͷ͕߹ʹൺ

ͯɼલਐ͕͘ɼޙୀ͕͍߹ɼ҆৺͕ײੜ·ΕΔ݁Ռͱͳͬͨɽ

ਤ 4.13 ҆৺ͯ͠ϩϘοτͱؔΘΕ·͔ͨ͠

ɹϩϘοτࣗͷύʔιφϧεϖʔεΛक͍ͬͯΔͱ͍ࢥ·͔͢

͜ͷ߲ʹؔͯ͠࠷͍ߴฏۉΛग़ͨ͠ͷύλʔϯ 14 Ͱ͋Δɽଞͷ 4 ͭͷ߲ͱൺֱ͠ɼදೝࣝ

γεςϜΛ༻͍ͨͷʹؔͯ͠ͷධՁ͕͔ͨͬߴͷ͕ಛతͰ͋Δɽײʹͬͨಈ͖Λ͍ͨͨͯ͜͠ىΊɼ

ύʔιφϧεϖʔεΛक͍ͬͯΔҹΛ༩͑ͨͱࢥΘΕΔɽ·ͨɼ͜ͷ߲ʹ͓͍ͯɼؒ߹͍γεςϜ͋Γ

ͱͳ͠Λൺֱ͢ΔͱɼγεςϜ͋Γͷํ͕ධՁ͕͍݁ߴՌͱͳΓɼγεςϜ͋Γͷͯ͢ͷύλʔϯʹ͓͍ͯ

༗ҙ͕ࠩೝΊΒΕͨʢp ʻ.01ʣɽ
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ਤ 4.14 ϩϘοτࣗͷύʔιφϧεϖʔεΛक͍ͬͯΔͱ͍ࢥ·͔͢

4.4.3 ಈըσʔλʹΑΔੳ

ಈըσʔλʹ͓͍ͯγεςϜΛར༻ͨ͠ͷʹؔͯ͠ϩϘοτͷಈ͖ΛΧϯτͨ͠ʢਤ 4.15ʣɽϩϘοτ

ͷಈ͘͞ʹ͓͚Δճͷҧ͍͋·ΓݟΒΕͳ͔ͬͨɽදೝࣝγεςϜʹ͓͍ͯϩϘοτͷಈ͖͕গͳ͍

ͷɼΧϝϥͰඃऀݧͷදΛଊ͑ΒΕΔڑ͕͍ͨΊɼͦͷڑ·Ͱඃ͔͕ͮۙऀݧͳ͍ͱγεςϜ͕ར

༻Ͱ͖ͳ͍ͨΊͰ͋ΔɽͦͷͨΊɼϩϘοτʹର͠ڑΛେ͖͘ͱΔඃऀݧʹରͯ͠ɼදೝࣝγεςϜͩ

͚ͰϩϘοτ΄ͱΜͲಈ͘͜ͱ͕Ͱ͖ͳ͔ͬͨɽ

ύλʔϯ 1  5 ʹରͯ͠ɼखΛલʹग़ͨ͠Γʢਤ 4.16ʣɼपΓΛݟ͢ͳͲͷಈݟ͕࡞ΒΕɼେ͖͘ڑ

ΛͱΔඃ͕ऀݧଟ͔ͬͨɽϩϘοτΛͳͩΊͨΓɼͲ͏ͨ͠ͷͱΛֻ͚ΔߦҝݟΒΕͨ.

ϩϘοτ͕ۙͮ͘͜ͱʹର͠ɼඃऀݧসإʢਤ 4.17ʣ͖ڻʢਤ 4.18ʣͷදΛ͠ɼͦΕΒΛಡΈऔΓಈ

͘͜ͱ͕Ͱ͖ͨɽ͔͠͠ɼඃ͍͕ͯͮۙ͘ऀݧΔϩϘοτʹର͠ɼ͖ڻͷ͋·ΓࢥΘͣসͬͯ͠·͍ߋʹۙͮ

͍ͯ͘Δ໘ɼΕͨϩϘοτʹର͖͠ڻɼ͞ΒʹڑΛͱͬͯ͠·͏໘͕ݟΒΕͨɽදೝࣝγεςϜ

ʹؔͯ͠ɼ͜ͷγεςϜ͚ͩͰಈ͔ͯ͠͠·͏ͱɼ͜͏͍ͬͨޡೝ͕ࣝੜͯ͡͠·͏ͨΊɼڑೝࣝγες

ϜͱҰॹʹಈ͔͢͜ͱͰɼޡೝࣝΛݮΒ͢͜ͱ͕Ͱ͖͍ͯͨɽ̏ষͰड़ͨݧ࣮ূݕʹ͓͍ͯɼϩϘοτͷ

ಈ͖͕ҰఆͰ͋ͬͨͨΊɼඃऀݧʹͱͬͯϩϘοτͷಈ͖͕༧ଌ͘͢͠ɼ࣍ʹͲͷΑ͏ʹಈ͘ͷ͔ͱ͍͏ෆ

҆ཁૉ͕΄ͱΜͲͳ͔͕ͬͨɼࠓճͷ࣮ݧʹ͓͍ͯ࣍ʹͲͷΑ͏ʹಈ͘ͷ͔ɼͳͥͦͷΑ͏ʹಈ͍͍ͯΔͷ

͔ೝࣝ͢Δͷ͕͍ͨ͠Ίɼඃݧ࣮ূݕ͕ऀݧͷ࣌ͱಉ͡Α͏ͳԠΛ͢ΔͷͰͳ͘ɼϩϘοτ͕࣍ʹͲͷ

Α͏ʹಈ͘ͷ͔ڵຯΛͯͬ࣋সإͰΈ͍ͯͨΓɼෆ͔҆ΒոᨆͳදͰΈ͍ͯͨΓͱɼෳࡶͳදมԽ͕ΈΒ

Εͨɽ

ಈըͷதͰେ͖͘ҟͳͬͨͷɼϩϘοτͷ׳ΕʹΑΔϩϘοτͷ͖ۙͮํͰ͋ΔɽϩϘοτʹ׳Εͯ

͍ΔඃऀݧɼϩϘοτʹର͕ۙͮ͘͘͠ɼٯʹෆ׳ΕͳඃऀݧɼϩϘοτͷ༷ࢠΛ͏͔͕͍ͳ͕Β

Ώͬ͘Γ͍͍ۙͮͯͨɽ͜Εʹؔͯ͠ɼΞϯέʔτ͔ΒɼϩϘοτͷγεςϜ্͔ۙͮͳ͍ͱ͖ͪΜͱೝࣝ
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ਤ 4.15 ϩϘοτͷಈ͍ͨճ

͞Εͳ͍͕ͨͨ͠ؾΊ͍ۙͮͨͱͷهड़͕͋ͬͨ͜ͱ͔ΒɼϩϘοτͷ͜ͱΛ͍ͬͯΔͨΊʹɼۙͮ͘ඞཁ

ੑΛ͡ײɼۙͮͨ͘Ίʹ͕͘ͳͬͨͷͱ͑ߟΒΕΔɽ
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ਤ 4.16 ඃऀݧͷ༷ࢠʢಈ࡞ʣ

ਤ 4.17 ඃऀݧͷ༷ࢠʢসإʣ
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ਤ 4.18 ඃऀݧͷ༷ࢠʢ͖ڻʣ

4.5 ߟ

ؒ߹͍γεςϜ͋Γͱͳ͠Λൺֱͨ͠߹ɼͯ͢ͷ߲ʹ͓͍ͯɼύλʔϯ̎Λআ͖γεςϜ͋Γͷ΄͏

͕ධՁ͕͍݁ߴՌͱͳͬͨɽ͜ͷ͜ͱ͔ΒɼγεςϜΛར༻͢Δ͜ͱͰɼϢʔβϩϘοτʹରࣗ͠ͷ͜ͱ

Λ͖ͪΜͱೝ͍ࣝͯ͠Δͱଊ͑Δ͜ͱ͕Ͱ͖ɼ҆৺ײΛಘΔ͜ͱ͕Ͱ͖Δͱ͑ݴΔɽύλʔϯ̎ʹؔͯ͠ɼ

ϩϘοτ͕લޙʹಈ͘ಈ͖͕ܹ͘͠ɼ͔͑ͬͯϢʔβʹෆ҆ײΛ༩͑ͯ͠·ͬͨɽ͔͠͠ɼύλʔϯ̐ʹ͓͍

ͯγεςϜͷධՁͷํ͕͔ͨͨͬߴΊɼڑೝࣝγεςϜ͚ͩͰͳ͘ɼදೝࣝγεςϜΛΈ߹ΘͤΔ

͜ͱͰɼΑΓϢʔβͱͬͯࣗͷύʔιφϧεϖʔεΛक͍ͬͯΔͱ͡ײΒΕΔΑ͏ʹͳΔͱ͑ߟΒΕΔɽ

ଞύλʔϯͱൺֱͯ͠ಛʹύλʔϯ 12ɼ14 ʹؔͯ͠ධՁ͕͔ͨͬߴɽؔ࿈͔ڀݚΒɼϩϘοτͷ͕͞

͍΄͏͕ύʔιφϧεϖʔεΛখ͘͞͠қ͍ͱ͍͏݁Ռ͕͋ͬͨͨΊɼલਐͱޙୀͲͪΒ͕͍΄͏͕

ධՁ͕͘ߴͳΔͱ༧ଌ͍͕ͯͨ͠ɼޙୀʹ͕͍ؔͯ͠΄͏͕ධՁ͕͘ߴͳͬͨɽ͜ΕɼΏͬ͘Γۙ

ͮ͘͜ͱͰϢʔβΛѹഭͤͣۙͮ͘͜ͱ͕Ͱ͖ɼ͔ͭޙୀ͢Δ߹͘ޙୀ͢Δ͜ͱͰɼϢʔβͷಈ͖ʹ

Ԡͯ͠ޙୀͨ͜͠ͱ͕໌֬ʹΘ͔ΔͨΊɼϢʔβʹ҆৺ײΛ༩͑ΒΕΔ͔Βͩͱ͑ߟΒΕΔɽ

ຊγεςϜʹ͓͍ͯɼඃऀݧશମΛͯݟΈΔͱɼؒ߹͍ΛͱΔߦҝϢʔβͱͷڑΛॖΊΔཁҼʹͳΒ

ͳ͔͕ͬͨɼ͜Εʹ 2 ͭͷݪҼ͕͑ߟΒΕΔɽ1 ͭΊͷͱͯ͠ɼࠓճͷ࣮ݧͷதͰɼϩϘοτʹର͢Δ

ύʔιφϧεϖʔε͕ͯ͢ʹ͓͍ͯ 50cm ҎԼͷඃ͕ऀݧ 3 ͷ 1 ఔ͓ΓɼγεςϜΛར༻͕ͯࠩ͠ग़

Δ΄Ͳؒ߹͍Λ٧ΊΒΕͳ͔ͬͨͱ͍͏Ͱ͋Δɽ2 ͭΊͷͱͯ͠ɼϩϘοτʹҙਤΛͨ͡ײɼͱ͍͏

Ͱ͋ΔɽΞϯέʔτ͔ΒϩϘοτ͕ڑΛͱΓͨͦ͏ʹ͍ͯ͠ΔΑ͏ʹ͑ݟΔɼͱ͍͏هड़͕͋ΓɼϩϘοτ

ٯʹΛ٧ΊΒΕͨ͘ͳ͍ͷ͔͠Εͳ͍ɼͱͱΒ͑ΒΕͨͨΊڑಈ͍͍ͯΔΑ͏ʹΈ͑Δ͜ͱͰɼͯ͑ߟ͕
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ΒΕΔɽ͑ߟಈ͍ͨͱʹΛͱΔํڑʹ

දೝࣝγεςϜʹؔͯ͠ɼͦΕ͚ͩͰಈ͔͢ͱϩϘοτ͕ಈ͚Δൣғ͕ڱ·ͬͯ͠·͏ͨΊɼ͋·Γಈ

͔͢ඞཁੑͷͳ͍ίϛϡχέʔγϣϯϩϘοτʹରͯ͠ར༻Մ͔͠Εͳ͍͕ɼಈ͖ճΔϩϘοτʹద

༻Ͱ͖ͳ͍ɽ͔͠͠ɼڑೝࣝγεςϜͱΈ߹ΘͤΔ͜ͱʹΑͬͯɼϢʔβͱͬͯࣗͷύʔιφϧεϖʔ

εΛक͍ͬͯΔͱ͡ײΒΕΔΑ͏ʹͳΔͨΊɼۤস͍ͳͲͷײʹ͙ͦΘͳ͍දΛಡΈऔΔ͕ࣄͰ͖Εɼ

ΑΓਫ਼ͷ͍ߴγεςϜͱͯ͠ར༻Ͱ͖Δɽ

ͷಈ͖ํʹΑͬͯϩऀݧೝࣝγεςϜʹؔͯ͠ɼϩϘοτ͕લਐ͢Δ͕͍߹ʹ͓͍ͯɼඃڑ

Ϙοτ͕ަޓʹલਐͱޙୀΛ͢Δ͜ͱ͕ଟ͘ͳΓɼෆ৴ײΛ֮͑ͯڑΛେ͖͘ͱͬͨΓɼϩϘοτ͕ޙୀ͢

Δ͜ͱʹؔͯ͠ආ͚ΒΕ͍ͯΔҹΛड͚ͯ͠·͏ඃ͍͕ͨऀݧɽͦͷɼલਐ͢Δ͕͍߹ʹ͓͍ͯ

ަޓʹલਐͱޙୀΛ͢Δ͜ͱ͕গͳ͘ͳΓɼಈ͖ʹҰ؏ੑ͕ੜ·ΕɼߴධՁʹ͕ͨͬܨɽ·ͨɼඃऀݧͷಈ

͖ʹͯ͢߹ΘͤΔͷͰͳ͘ɼϩϘοτ͕ؒ߹͍ΛͱΔ্Ͱಈ͘ճΛ੍ͨ͠ݶΓɼඃऀݧͷۙͮ͘͞

දͷมԽΛྀͨ͠ߟγεςϜʹ͢Δ͜ͱͰɼΑΓ੍͞ޚΕͨಈ͖ʹͳΓɼײ͕૿͢ͱ͑ߟΒΕΔɽ

4.6 ·ͱΊ

ຊষͰදஅͱڑஅʹΑΔؒ߹͍γεςϜͷධՁ࣮ݧΛͨͬߦɽ࣮ݧͷ݁Ռɼؒ߹͍γεςϜ

Ϣʔβʹର҆͠৺ײͱύʔιφϧεϖʔε͕कΒΕ͍ͯΔͱ͍͏֮ײΛ༩͑Δ͜ͱ͕Ͱ͖ͨͱ͑ݴΔɽ·ͨɼ

ؒ߹͍ΛͱΔ্ͰͷϩϘοτͷલਐͱޙୀͷ͞ಉ͡ʹ͢ΔͷͰͳ͘ɼલਐʹରͯ͠ޙୀͷ΄͏͕͍΄

͏͕ྑ͍ҹΛ༩͑Δ͜ͱ͕໌Β͔ʹͳͬͨɽޙࠓɼڑೝࣝγεςϜͱදೝࣝγεςϜͷਫ਼ͷ্

ͱɼ1 ର 1 Ͱͳ͘ɼෳਓ͍ͨ߹ʹ͓͚ΔγεςϜͷ։ൃͳͲ͕ٻΊΒΕΔɽ࣍ষʹ͓͍ͯຊڀݚͷ·

ͱΊͱޙࠓͷలʹ͍ͭͯड़Δɽ
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ୈ 5ষ

݁

ຊষͰɼຊจͷ·ͱΊͱؒ߹͍γεςϜͷ՝ɼޙࠓͷలʹ͍ͭͯड़Δɽ

5.1 ຊจͷ·ͱΊ

αʔϏεϩϘοτ͕Ұൠతʹར༻͞ΕΔ༻ʹͳ͖ͬͯͨࠓɼࣗҠಈͰ͖ΔػΛඋ͍͑ͯͯݻఆͨ͠

ॴͰۀ࡞Λͨ͠ΓɼαʔϏεΛఏͨ͠ڙΓ͢ΔϩϘοτ͕ଟ͍ɽͦ͏ͨ͠ҠಈػΛ׆༻Ͱ͖ͳ͍ϩϘοτ͕

ଟ͍தɼϩϘοτʹର͢Δෆ҆Λ͡ײΔਓ·ͩଟ͘ɼ҆৺ͯ͠ϩϘοτΛར༻Ͱ͖ɼਓΛ͔͞ڴͳ͍ɼड͚

ೖΕΒΕΔϩϘοτͷγεςϜͷඞཁੑ͕ग़͖ͯͨɽͦͷ্ͰɼϩϘοτ͕ਓͷύʔιφϧεϖʔεΛ৵͞ͳ

͍͜ͱɼରਓͷίϛϡχέʔγϣϯͱಉ༷ʹॏཁͳ͜ͱͰ͋Δɽ

ϩϘοτͱਓͷύʔιφϧεϖʔεʹؔ͢Δڀݚɼେ͖͚ͯ͘ 2 ͭ͋ΓɼϩϘοτ͕ਓʹରͯ͠Ͳͷ͘

Β͍ۙͰ͖Δ͔ΛଌΔڀݚͱɼͦͷۙํ๏ʹؔ͢ΔڀݚͰ͋ΔɽͲͪΒͷڀݚɼਓͷੑ֨ੑ࣭Λݩʹ

͍ͯ͠Δͷ͕ଟ͘ɼγϣοϐϯάηϯλʔͳͲͱ͍ͬͨॳର໘ͷਓ͕͢ΔϩϘοτʹର͠ɼ༗ޮͰͳ͍ͱ

ΒΕΔɽ͑ߟ

ͦ͜ͰຊڀݚͰɼΑΓϦΞϧλΠϜͰॳର໘ͷਓʹదԠͰ͖ɼਓͷύʔιφϧεϖʔεΛྀͯ͠ߟಈ͘

γεςϜΛ͠ࢦɼؒ߹͍γεςϜΛఏҊɼ࣮ͨ͠ɽຊγεςϜͰɼදೝࣝͱਓͱϩϘοτͱͷؒͷڑ

ೝࣝΛ༻͍ɼͦͷͷਓͷ༷ࢠΛ͏͔͕͍ͳ͕ΒਓͱͷڑΛܾఆ͢Δ͜ͱ͕Ͱ͖ΔɽධՁ࣮ݧʹ͓͍ͯ

ɼؒ߹͍γεςϜΛར༻͢Δ͜ͱͰɼ࣮ڑʹࡍΛॖΊΔ͜ͱʹ͕ܨΒͳ͔͕ͬͨɼ҆৺ײ͖ۙͮ͢

͕͞૿͠ɼతͱ͍ͯͨ͠ෆ҆ΛऔΓআ͘͜ͱ͕Ͱ͖ͨͱ͑ݴΔɽ·ͨɼݧ࣮ূݕͷ্ͰɼϩϘοτͷۙͮ͘

ͱΕΔΛม࣮͑ͯͨ͜͠ݧͱͰɼϩϘοτͷۙͮ͘ΑΓΕΔͷํ͕͍͜ͱ͕ΑΓྑ͍

ධՁʹͭͳ͕Δ͜ͱΛࣔͨ͠ɽ

5.2 ؒ߹͍γεςϜͷ՝

લষʹ͓͍ͯड़ͨ௨ΓɼϢʔβ͕͍͍ͯͯڻসͬͯ͠·͏߹ͳͲʹର͠දೝࣝγεςϜ্͕ख͘

ө͞Εͳ͍ͨΊɼͦͷલޙͷϢʔβͷಈ͖ͱরΒ͠߹ΘͤͯදೝࣝγεςϜΛར༻͖͢Ͱ͋Δɽ·ͨɼϩ

Ϙοτ͕લޙʹಈ͘ճ͕ଟ͘ͳΔͱɼෆ৴ײΛ֮͑ͯڑΛେ͖͘ͱͬͨΓɼϩϘοτ͕ޙୀ͢Δ͜ͱʹؔ

ͯ͠ආ͚ΒΕ͍ͯΔҹΛड͚ͨඃऀݧ͓ΓɼϩϘοτ͕ؒ߹͍ΛͱΔ্Ͱಈ͘ճΛ੍ͨ͠ݶΓɼࠓճͷ

ධՁ࣮ݧͰಘΒΕͨϢʔβͷಈ͖ΛݩʹɼϩϘοτͱਓͱͷؒ߹͍ͷͱΓํΛ্ͨ͠؍ͰγεςϜΛ࣮͢

Δ͜ͱͰɼΑΓਫ਼ͷ͍ߴγεςϜ͕Ͱ͖Δͱ͑ߟΒΕΔɽ
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5.3 ͷలޙࠓ

Λଊ͑ͨγεςϜΛࢠ͢ΔཁૉΛ૿͠ɼΑΓϢʔβͷ༷ߏͷలͱͯ͠ఏҊख๏ͷؒ߹͍ੜΛޙࠓ

ங͍ͯ͠ߏΔ͜ͱɼϢʔβ͕ෳਓ͍ͨ߹ɼϩϘοτ͕ෳ͋ͬͨ߹Λఆͨ͠γεςϜΛ͢ݱ࣮

͘ɽ·ͨɼϩϘοτࣗʹύʔιφϧεϖʔεΛ༩͑Δ͜ͱʹΑΔൺֱ࣮ݧͳͲ͕Ͱ͖Δͱ͑ߟΔɽΞϯέʔ

τʹΑΓɼϩϘοτʹύʔιφϧεϖʔε͕ඞཁͩͱ͑ͨඃऀݧ 20 ਓத 17 ਓ͓ΓɼධՁ࣮ݧͷࡍʹ

ϩϘοτ͕ۙدΓ͕ͨΒͳ͍Α͏ʹ͑ݟΔͱهड़ͨ͠ਓ͕͍ͨɽͦͷ͜ͱ͔ΒɼϩϘοτΛߏ͢Δཁૉͱ͠

ͯύʔιφϧεϖʔεΛ༩͑Δ͜ͱͰɼϩϘοτͱਓͱͷؔΘΓํ͕มΘΔͱ͑ߟΒΕɼ͢ূݕΔ͜ͱͰɼϩ

ϘοτͷύʔιφϦςΟͳͲͷʹ͓͍ͯ༗ҙٛͳγεςϜͱ͢Δɽɹ
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ँࣙ

ຊڀݚΛਐΊΔʹ͋ͨͬͯɼ͝ࢦಋ͖·ͨ͠ܚጯٛक़େֶڥใֶ෦।ڭतࣚߴҰلതँײ͘ਂʹ࢜க

͠·͢ɽ·ͨɼܚጯٛक़େֶڥใֶ෦ڭतಙాӳത࢜ʹɼຊจͷࣥචʹͨͬͯޚॿݴΛࣀΓ·͠

ڠݴଟ͘ͷॿʹࡍͷݧഐํʹจࣥච࣮ޙɼظͷಉࣨڀݚࣚߴጯٛक़େֶܚக͠·͢ɽँײΛਂ͘ࣄͨ

ྗΛ͖·ͨ͠. ɼେֶʹޙ࠷ͷҙΛද͠·͢ɽँײ͘ਂʹ͜͜ 4 ؒʹΔੜ׆Λͯ͑͘ࢧΕͨՈɼ༑ਓ

ͷօ༷ʹँײக͠·͢.

23 January 2018

ࢠʑɹՅࠤ
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