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Generation of Appealing Pointing Behavior for

an Android Robot and its Impression on

Subjects from Different Age-Gender Groups∗

Makoto Ikawa

Abstract

In this thesisɼwe focus on generating robot behaviors because the behavior is

one of the factors affecting human impressionɽ As the opportunities for humans

to encounter robots keep increasingɼhumans expect that the robots behave in

the way other humans doɽOn the other handɼvarious human relationships are

formed depending on different genders and ages and humans tend to change

their behavior based on their relationshipsɽThis tendency suggests the possibility

that the relationship with others is affected by how much we like other people’s

behaviorɽIn this thesisɼwe generate various behaviors in an android robot to

produce a favorable impression and conduct a subjective evaluation to clarify

the similarities and differences between the produced behaviors in terms of how

different age-gender groups prefer themɽIn particularɼwe focus on pointing

behaviors in a receptionist scenarioɽWe generate the robot behaviors following

the suggestions written in etiquette books, as these suggestions are intended to

generate human-favorable behaviorsɽMultiple behavioral patterns are generated

by changing the pointing behavior parameters such as the angle of the elbow and

the distance to the pointing targetɽThough Thurstone’s pairwise comparison

did not show a significant difference in the favorable behaviors among different

∗Master’s Thesis, Graduate School of Information Science, Nara Institute of Science and

Technology, March 15, 2019.
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gender-age groupsɼthe SD profile showed differences in the degree of preference

and the order of preference of the behaviorsɽ

Keywords:

likeability, human-robot interaction, pointing behavior, android robot, motion

generation
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1. ͡Ίʹ

1.1 ܠഎڀݚ

ͷ֦େͱͱʹɼϩϘοτ͕ਓͱ͢ΔࢢɼຊͷαʔϏεϩϘοτͷޙࠓ

.ΒΕΔɽFig͑ߟձ͕૿͑Δͱػ 1ۀ࢈ࡁܦলʢ2015ʙ2035ͷਪܭฏ 22

ϩϘοτۀ࢈কདྷࢢௐࠪʹΑΔʣ͕࡞ͨ͠ϩϘοτۀ࢈ͷকདྷࢢ༧ଌ

Ͱ͋Δ [1]ɽϩϘοτࢢۀ࢈ 2035ʹ 2012ͷ 10ഒΛ͢ 9.7ஹԁʹͳΔ

ͱ༧ଌ͞Ε͍ͯΔɽಛʹαʔϏεͷ૿Ճஶ͘͠ɼ2012ʹࢢશମͷ 1

ׂʹຬͨͳ͔ͬͨͷ͕ 2035ʹϩϘοτࢢۀ࢈ͷΛΊΔͱ༧ଌ

͞Ε͓ͯΓɼαʔϏε͕ϩϘοτۀ࢈ͷத৺ʹͳ͍ͬͯ͘ͱ͑ߟΒΕ͍ͯΔɽ

ϩϘοτͷछྨతɾඞਢػɼٕज़ྨͳͲ͕ॻ͔Ε͍ͯΔۀ࢈ࡁܦলͷ

ϩϘοτͷٕज़Ϛοϓͱॏཁٕज़ [2] ʹΑΔͱɼతɾඞਢػͷҰͭͰ͋

Δίϛϡχέʔγϣϯʹʮਓʹͱͬͯ·͍͠ΠϯλʔϑΣʔεʯͱ͍͏݅

͕͋ΔɽϩϘοτͷछྨͱͯ͠ɼੈ࣍ۀ࢈༻ϩϘοτɾαʔϏεϩϘοτ

ɾϑΟʔϧυϩϘοτ͕͋Γ֤ͷதͰ͞Βʹ͔͘ࡉϩϘοτͷछྨ

͕͔Ε͍ͯΔɽαʔϏεϩϘοτ͚ͩ͜ͷʹଐ͢Δશͯͷछྨͷϩ

Ϙοτʹίϛϡχέʔγϣϯ͕ॏཁ͞ࢹΕ͍ͯΔɽͦ͜ͰɼαʔϏεͰͷϩ

Ϙοτɼਓؒͱ͢Δ༷ʑͳ໘ͰਓͱྑͳؔΛங͘͜ͱ͕ٻΊΒΕΔͱ

ҙతʹड͚ೖΕͨΓɼෆշΒΕΔɽͦͷͨΊʹɼϩϘοτɼଟ͘ͷਓ͕͑ߟ

ͳͪ࣋ؾʹͳΔ͜ͱͳ͘༻Ͱ͖ΔͷͰ͋Δඞཁ͕͋Δɽ

ଟ͘ͷਓʹड͚ೖΕΒΕΔϙΠϯτͱͯ͠ɼ֎؍ɼഽ৮Γɼಈ͖ɼ໘ɾঢ়گ

ʹԠͨ͡ߦಈɼ͍ɼԻɾ͠ํͳͲ͕͑ߟΒΕΔɽਓؒͷʹ͍ͯɼਓؒͱ

ͱʹڞੜ͢ΔϩϘοτͷઃܭҼࢠʹɼ֎؍ɼഽ৮Γɼ໐͖ͷΈͳΒͣಈ͖

ํॏཁͰ͋Δ [3]ɼಈ͖ͷಛϩϘοτͷͨݟͷ༗ੜੑɼײɼෆշײʹ

Ө͢ڹΔ [4]ɼͱ͍ͬͨΑ͏ʹಈ͖ʹ͍ͯ͠ٴݴΔઌ͕͋ڀݚߦΔɽͦ͜Ͱɼຊ

จͰɼಈ࡞ʹணͯ͠ϩϘοτͷײʹ͍ͭͯ͢ߟΔɽ

·ͨɼൢചһʹΞϯυϩΠυϩϘοτΛ༻͍ͨΓ [5]ɼਓؒͷΑ͏ͳදදग़

͕ՄͳΞϯυϩΠυϩϘοτΛडֶڭߍҭʹ༻ͨ͠Γ͢Δڀݚ [6] ͕ଘ

Α͏ͱ͍ͯ͠Δ͜͠༺ΔΑ͏ʹΞϯυϩΠυϩϘοτΛਓͱ͢ΔॴͰ͢ࡏ
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1.2 ؔ࿈ڀݚ

ϩϘοτͷಈ͖ํͱҹʹؔ͢Δڀݚͱͯ͠ɼϩϘοτͷͨݟͱಈ࡞ͷΈ

߹Θ͕ͤɼධՁऀͷ༗ੜੑɼײɼ৴པੑɼ͓ΑͼෆշײΛͲͷΑ͏ʹม͑Δ

͜ͱ͕Ͱ͖Δ͔Λௐ͍ࠪͯ͠Δ͕͋ڀݚΔ [4]ɽख๏ͱͯ͠ɼόΫελʔΛ༻

͠ɼඃ͕ऀݧόΫελʔͱ 10ճήʔϜΛͯͦ͠ͷޙΞϯέʔτΛ࣮͠ࢪҹΛ

ௐ͍ࠪͯ͠ΔɽόΫελʔɼRethink Roboticsࣾͷۀ࢈༻ϩϘοτͰ͋

ΓɼਓʑͷपΓͰ͞·͟·ͳ෮ۀ࡞Λ࣮͢ߦΔΑ͏ʹઃ͞ܭΕ͍ͯΔɽόΫε

λʔͷಈ͖ʹɼʮยͰػցతʹಈ͘ʯʮશͰػցతʹಈ͘ʯʮίϯτϩʔϧʯ

ʮยͰͳΊΒ͔ʹಈ͘ʯʮશͰͳΊΒ͔ʹಈ͘ʯͷ 5ύλʔϯ͕͋Δɽʮίϯτ

ϩʔϧʯͱ͍͏ͷɼยͰػցతʹಈ͖ෆਖ਼͠ͳ͍ɼͱ͍͏ಈ͖Ͱ͋Δɽίϯ

τϩʔϧҎ֎ɼ10ճͷήʔϜͷ͏ͪ 1ճෆਖ਼ߦҝΛ͢Δɽ͜ͷ 5ύλʔϯͷ

ಈ࡞ͰήʔϜΛ͍ߦɼಈ͖ͷಛ͕ϩϘοτͷͨݟͷ༗ੜੑɼײɼෆշײ

ʹӨڹΛ༩͑Δ͜ͱΛ໌Β͔ʹ͍ͯ͠Δɽ

ਓؒͷΈʹؔ͢ΔϩϘοτಈ͍ͯ͠ڀݚ͍ͯͭʹ࡞Δͷ͋ΔɽQuispe [8]Β

ɼਓؒͷΈͷख͠ಈ࡞Λֶश͢Δ͜ͱ͕Ͱ͖ΔϩϘοτ-ਓؒͷख͠γε

ςϜΛ͍ͯ͠ڀݚΔɽਓؒʹɼʮձٞࣨʯʮϩϏʔʯʮΦϑΟεʯʮμΠχϯάϧʔ

Ϝʯʮ࿓Լʯͷ 5ͭͷॴͱʮཱ͍ͬͯΔʯʮา͍͍ͯΔʯʮ৯͍ͯΔʯʮಇ͍ͯ

͍Δʯʮ͍ͯ͠Δʯͷ ʹಈঢ়ଶ͕͋ΔɽϩϘοτɼʮϩϘοτ͕Ϣʔβ׆5ͭ

ۙͮ͘ʯʮϢʔβ͕ϩϘοτʹۙͮ͘ʯʮମΛςʔϒϧͷ্ʹஔ͘ʯͷ 3ύλʔ

ϯͷख͠ಈ࡞Λ࣮ߦͰ͖Δɽ͜ͷ 5ͭͷਓؒͷ׆ಈঢ়ଶɼॴͱɼ3ύλʔϯ

ͷϩϘοτͷख͠ಈ࡞ͷΈ߹ΘͤͰɼϕΠδΞϯωοτϫʔΫΛ༻͍࣮ͯߦ

͢Δख͠ಈ࡞Λબͯ͠ɼಈޙߦ࣮࡞ͷϢʔβͷධՁʹֶ͖ͮجशγεςϜΛ

ΈΛֶश͢Δɽͷ࡞৽ͯ͠ख͠ಈߋ

·ͨɼSaldien [9] ΒɼιʔγϟϧϩϘοτͷಈ࡞ΞχϝʔγϣϯΛ੍͢ޚ

ΔͨΊͷֵ৽తͳϞʔγϣϯγεςϜΛఏҊ͍ͯ͠ΔɽϩϘοτհྍࡏ๏ʢRATʣ

Λத৺ʹώϡʔϚϯϩϘοτΠϯλϥΫγϣϯʢHRIʣͷʹڀݚ༻͞Ε͍ͯΔ

ιʔγϟϧϩϘοτ ProboΛ༻͠ɼఏҊͨ͠ϞʔγϣϯγεςϜΛධՁͨ͠ɽ

ͦͷ݁Ռɼੜ͖ੜ͖ͱ͍ͯ͠Δͱ͑ࢥΔΠϯλϥΫςΟϒͳϩϘοτ͕ੜ·Εɼ

͋ΔఔͷʮײʯΛಘΒΕͨɽ
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ֶੜͷײԠʹର͢ΔԾΩϟϥΫλͷ֎؍ͱಈ࡞ͷӨڹΛௐΔڀݚ͋

Δ [10]ɽ֎؍ͱಈ͖ͷҟͳΔΈ߹ΘͤΛ༗͢Δ 4ͭͷҟͳΔԾ࣮ݱʢVRʣ

݅Λ༻͠ඃऀݧʹΞϯέʔτΛ࣮͍ͯ͠ࢪΔɽ

ઌڀݚߦͰɼண͞Ε͍ͯΔಈ͕͋࡞·Γৗతͳಈ࡞Ͱͳ͔ͬͨΓɼγϛϡ

Ϩʔγϣϯ্Ͱͨ͠ূݕΓ͍ͯ͠Δɽͦ͜ͰຊڀݚͰɼ࣮ػΛ༻͠Ϛφʔϒο

Ϋʹ͞ࡌهΕ͍ͯΔৗಈ࡞ʹண͍ͯ͠Δɽ

1.3 తڀݚ

ਓؒʹײΛͨ࣋ΕΔΞϯυϩΠυϩϘοτͷࣔ͠͠ࢦಈ࡞ΛఆྔԽ͠ɼ༷ʑ

ͳײΛͨ࣋ΕΔࣔ͠͠ࢦಈ͕࡞ՄʹͳΔ͜ͱɼ·ͨɼධՁऀͷഎܠͱධՁͷ

ؔ࿈ੑΛ໌Β͔ʹ͢Δ͜ͱΛతͱ͢Δɽഎܠͱͯ͠ಛʹੑผͱྸʹͨ͠ɽ

ϚφʔϒοΫ͕ଟग़൛͞Ε͍ͯΔ͜ͱ͔Βɼͦ͜ʹ͞ࡌهΕ͍ͯΔ༰

͘ड͚ೖΕΒΕ͍ͯΔ͜ͱͩͱ͑ߟΒΕΔɽͦ͜ͰɼຊڀݚͰɼײΛͨ࣋Ε

Δಈ࡞ͷൣنͱͯ͠ϚφʔοϒοΫʹணͨ͠ɽಈ࡞ͱͯ͠ɼΞϯυϩΠυϩ

ϘοτΛडͰ༻͢Δ໘Λఆ͠ʮࣔ͠͠ࢦಈ࡞ʯͱͨ͠ɽࣔ͢͠ࢦରͰ

͋Δ͕ࢴΞϯυϩΠυϩϘοτͷӈଆʹ͋Δঢ়ଶͰͷ͑ߟ͍ͯͭʹࣔ͠͠ࢦΔɽ

্ͱલͷ֯ͳͲύϥϝʔλΛઃఆ͠ɼෳͷࣔ͠͠ࢦಈ࡞Λੜ͠ҹධ

Ձ࣮ݧΛ͜͏ߦͱͰײΛͨ࣋ΕΔಈ࡞Λݕ౼͢Δɽ͞Βʹ࣮݁ݧՌΑΓɼධՁ

ऀͷੑผྸͱײΛͨ࣋Εͨಈ࡞ͱͷؔ࿈ੑʹ͍ͭͯ͢ߟΔɽ·ͨɼຊݚ

͕ঁੑͰͨݟͷ͕͋ΔͨΊ͚ͱͨ͠ϚφʔϒοΫʹঁੑൣنͷ࡞Ͱಈڀ

͋ΔΞϯυϩΠυϩϘοτΛར༻͢Δɽ

1.4 ຊจͷߏ

2ষͰຊڀݚͰ༻ͨ͠ΞϯυϩΠυϩϘοτ࣮͢Δಈ࡞ͱ࣮ํ๏ʹ

͍ͭͯड़Δɽ3ষͰඃ͕ऀݧஉঁ֤ 10໊Ͱ࣮ͨ͠ࢪҹධՁ࣮ݧͱͦͷ݁Ռ

͓Αͼߟʹ͍ͭͯɼ4ষͰඃ͕ऀݧஉঁ֤ 50໊Ͱྸͨ͠ࢪྀ࣮ͯ͠ߟҹ

ධՁ࣮ݧͱͦͷ݁Ռ͓Αͼߟʹ͍ͭͯड़Δɽޙ࠷ʹ 5ষͰຊڀݚͷ·ͱΊ

ͱޙࠓͷలͱ՝ʹ͍ͭͯड़Δɽ
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2. ΞϯυϩΠυϩϘοτͷಈ࡞ͷ࣮

2.1 ΞϯυϩΠυϩϘοτ

ຊڀݚͰɼࣜגձࣾίίϩࣾͷΞϯυϩΠυϩϘοτͰ͋ΔΞΫτϩΠυ

SITΛ༻ͨ͠ɽFig. 2ʹΞΫτϩΠυ SITͷ֓؍Λࣔ͢ɽΞΫτϩΠυ SIT

42ࣗ༝Λͪ࣋ɼۭؾѹΞΫνϡΤʔλʹΑͬͯۦಈ͢Δɽ·ͨɼશ͕γϦί

ϯͰ෴ΘΕ͓ͯΓɼਓؒͱΑ͘ݟ֎ͨࣅͰ͋Δɽ

Fig. 2 Android robot (Actroid-SIT, Kokoro Company, Ltd.)
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Table 1 Motion of the left arm of the android robot

Actuator Movable parts Motions

A1 Clavicle axis Open-close movement of shoulder

A2
Vertical movement of the shoulder moving

when shrugging shoulders

A3 Shoulder “Fall in” pose

A4 Open-close movement of the side

A5 Upper arm Arm twisting

A6 Elbow Elbow bending

A7 Forearm Hand twisting

A8 Wrist Expand and contract on little finger side

A9 Expand and contract on thumb side

A10 Finger Forefinger bending

A11 middle fingerɼthird fingerɼ and little finger bending

Table 2 Pointing operation with the left arm of the android robot

Movable parts Motions Number

Left arm Vertical movement of the shoulder

“Fall in” pose

Open-close movement of the side

Arm twisting

Elbow bending

Hand twisting 6

Waist Rotation 1

Neck and Head Neck bending

Head turning 2
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Table 3 Examples of likeable behavior

Motion Description Ratio [%]

Passing and receiving

objects

Pass objects with both hands 88.8

ɹ Face the guest side in front 55.5

Pass the objects with arc trajectory 11.1

Close the fingers 11.1

Tighten both side so as not to open up

too much

11.1

Turning around when

being called

Turn the whole or upperbody 100

ɹ Turn around slowly 75

Turn shoulder before turning face 50

Picking up objects Straighten back spine as much as

possible

62.5

ɹ Slowly sit down 37.5

pick up in the fingers 37.5

Focus on thighs, align knees 37.5

The toes are a little outward against

the object

12.5

Stand next to objects 12.5

When crouching, when twisting the

body a bit behind while keeping toes

facing forward, look beautiful when

seen from the side

12.5
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2.3 ண͢Δಈ࡞

ΞϯυϩΠυϩϘοτ͕डͰ׆ಈ͢Δ͜ͱΛఆ͠ɼࣔ͠͠ࢦಈ࡞ʹண͠

ͨɽຊֶͷΩϟϯύεϚοϓ͕ҹ͞ΕͨA4ͷࢴΛࣔ͢͠ࢦಈ࡞Λ͏ߦɽ

ϚφʔϒοΫʹ͞ࡌهΕ͍ͯΔࣔ͠͠ࢦಈ࡞ͷఆੑతఆٛΛTable 4ʹࣔ͢ɽ

Table 4ʹʮݞͷ͞ߴΑΓ্ʹ্͛ͳ͍ʯͱ͞ࡌهΕ͍ͯΔΑ͏ʹɼ

ͷ͞ߴʹΑͬͯҹҟͳΔ [21]ɽ·ͨɼʮࣔ͢͠ࢦʯͱ͍͏తΛୡͰ͖͍ͯ

Δ͔ɼࣔ͢͠ࢦମͱϩϘοτͷڑײҹʹӨڹΛ༩͑Δͱ͑ߟΒΕΔɽ

ͦ͜ͰɼײʹӨڹΛ༩͑Δಈ࡞ͷ݅ͱͯ͠ҎԼͷ 3Λͨ͑ߟɽ

• ʮࣔ͢͠ࢦʯͱ͍͏తͷୡঢ়گ

• ڑମͱϩϘοτͷࣔ͢͠ࢦ

• ʣ͞ߴखͷҐஔʢͷࣔ͢͠ࢦ

͜ΕΒͷ͜ͱΑΓɼ্ͱલͷ֯ʢθʣͱࣔ͢͠ࢦରͰ͋Δ A4ͷࢴͷ

ύʔςΟγϣϯͷͱͷڑʢLʣΛύϥϝʔλͱͨ͠ɽFig. 5ʹύϥϝʔλΛਤ

ࣔ͢Δɽ
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Table 4 Qualitative description of pointing behavior

Description Ratio [%]

Extend fingertips neatly 100

Show the palm to the guest 37.5

Point the palm diagonally upward 12.5

Arm should not be raised above the shoulder 12.5

Point the front of the body toward the guest 12.5

Don’t cross both hands 12.5
Point what is on right with right hand and

those on left with left hand 12.5
When the indicated direction is close, attach the upper arm
to the upper body When the indicated direction is far away,

stretch out the arm 12.5

��

T, . = 8 7 A 7 : DD 7 A
1, F 7 9 A D7 := D7D

Fig. 5 Parameters
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2.4 ࣮ํ๏

ຊڀݚͰɼಈ࡞Λੜ͢Δʹ͋ͨΓɼ؆୯ʹϕʔεͱͳΔಈ࡞Λੜͨ͠

Γɼͨͬ࡞ಈ࡞Λ؆୯ʹ֬ೝͨ͠Γ͢ΔͨΊʹChoreonoid [22]ͱ͍͏γϛϡϨʔ

λΛ༻͍ͨɽChoreonoidΦʔϓϯιʔεͷϩϘοτ༻౷߹GUIιϑτΣΞ

Ͱ͋ΔɽಈྗֶγϛϡϨʔγϣϯػಈ࡞ৼΓ͚ػΛඪ४Ͱඋ͓͑ͯΓɼ

Choreonoid্Ͱಈ࡞Λ࡞Δ͜ͱ͕Ͱ͖Δɽ

·ͨɼΞϯυϩΠυͷύʔπϞσϧ [23] ͱಈ༷࡞ॻͷ֤ؔઅͷՄಈ֯Λ

.ͨ͠ɽFig࡞ϞσϧΛʹج ఆ͠ɼࢦͨ͠ϞσϧΛࣔ͢ɽ֤ؔઅͷ֯Λ࡞ʹ6

Choreonoid্Ͱ؆୯ʹಈ࡞Λ࡞Γɼ֬ೝ͢Δ͜ͱ͕Ͱ͖ΔɽFig. 7ʹChoreonoid

ͷಈ࡞࡞ը໘Λࣔ͢ɽࠨଆͷؔઅεϥΠμλϒʹ͓͍ͯɼબͨؔ͠અ͝ͱʹ

εϥΠμʔΛೖྗͯ͠Ϟσϧͷ࢟Λม͢ߋΔ͜ͱ͕Ͱ͖Δɽ·ͨɼ

ಈ࡞࡞ը໘ԼͷϙʔζϩʔϧϏϡʔ্Ͱ࣍ͷΩʔϙʔζҠಈͷλΠϛϯάΛ

ϩܗ֯ࡾ͍ࠇฤू͢Δ͜ͱ͕Ͱ͖ΔɽϙʔζϩʔϧϏϡʔʹදࣔ͞Ε͔ͨ͘ࡉ

ϘοτͷΩʔϙʔζͷભҠΛද͓ͯ͠Γɼࠨଆͷ෦͕ભҠͷ։࢝ɼӈ

͕ભҠͷऴྃɼ͢ͳΘ࣮ͪࡍʹͦͷΩʔϙʔζͱͳΔΛද͍ͯ͠Δɽ͜ͷ

ɼϚεͰΫϦοΫ͠બঢ়ଶʹͳΔͱ͘ͳΓɼࣗ༝ʹҠಈɼमਖ਼͢ܗ֯ࡾ

Δ͜ͱ͕Ͱ͖Δɽ֤ܗ֯ࡾΛΫϦοΫ͢ΔͱϩϘοτϞσϧͷ࢟Ωʔϙʔζ

ͷͷʹม͞ߋΕΔͨΊɼͲͷΑ͏ͳΩʔϙʔζͰ͋Δ͔؆୯ʹ֬ೝ͢Δ͜ͱ

͕Ͱ͖Δɽ·ͨɼϙʔζϩʔϧϏϡʔ্ͰϚεͷதϘλϯΛԡ͠ͳ͕Βࠨӈʹ

υϥοά͢Δ͜ͱͰɼϏϡʔશମͷํ࣠ؒ࣌ͷදࣔεέʔϧΛ֦େॖখ͢Δ͜

ͱͰ͖Δ [24]ɽ
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Fig. 6 Android robot model

Fig. 7 Choreonoid
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ΛΞΫτϩΠ࡞ΔͨΊʹɼChoreonoidͰੜͨ͠ಈͤ͞࡞ͷϩϘοτΛಈػ࣮

υͷίϯτϩʔϥʹૹ৴͢Δɽ

·ͣChoreonoidͰಈ࡞Λੜ͢Δɽͦͯ͠ɼChoreonoid্ʹ͓͚Δ֤ϑϨʔ

Ϝʹ͓͚Δ֤ؔઅ֯ [deg]Λ 0ʙ255ͷྩࢦʹมͯ͠ΞϯυϩΠυϩϘοτ

ʹૹ৴ͯ͠ΞϯυϩΠυϩϘοτΛಈ͔͍ͯ͠Δɽมࣜಈ༷࡞ॻͷ֤ؔઅ

ͷՄಈ֯ΛߟࢀʹࣗͰ࡞ͨ͠ɽ

ChoreonoidͰಈ࡞Λੜ͢ΔͨΊʹɼϙʔζͷ࡞ͱɼ͋Δϙʔζ͔Β࣍ͷ

ϙʔζͷભҠؒ࣌Λઃఆ͢Δɽϙʔζؒͷ֤ؔઅ֯ Choreonoid͕ࣗಈత

ʹิؒͯ͘͠ΕΔɽຊڀݚͰɼChoreonoid্ͰϞσϧͷࠊͳͲͷ֯Λௐ

͠։࢝ϙʔζʢFig. 8ʣͱͨࣔ͠͠ࢦঢ়ଶͷϙʔζʢඪϙʔζʣʢFig. 9ʣɼ࠷

ऴϙʔζΛੜͨ͠ɽ࠷ऴϙʔζ։࢝ϙʔζͱಉ͡Ͱ͋Δɽ

Choreonoid্Ͱͷੜͨ͠ಈ࡞ͷҰ࿈ͷྲྀΕͷྫΛ Fig. 10ʹɼ࣮ػͰͷҰ࿈

ͷಈ࡞ͷྲྀΕͷྫΛFig. 11ʹࣔ͢ɽ0.5 [s]͝ͱͰͷಈ࡞Λ͓ࣔͯ͠Γɼࣔ͠͠ࢦ

ͨঢ়ଶͷϙʔζʢඪϙʔζʣͰ 2ඵఀ͍ͯ͠ࢭΔɽ
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Fig. 8 Start pose

Fig. 9 Target pose
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2.5 ࣮ͨ͠ಈ࡞

.ͷ্ΑΓ͞Βʹ্ʢFigࢴࣔ͢͠ࢦखͷҐஔ͕ɼࣔ͢͠ࢦ 12 (a)ʣɼதԝ෦

ʢFig. 12 (b)ʣɼԼʢFig. 12 (c)ʣɼԼΑΓ͞ΒʹԼʢFig. 12 (d)ʣͱͳΔΑ͏

ʹ 4ύλʔϯͷಈ࡞Λੜͨ͠ɽ

ͷԼ·ͰࢴͷҐஔɼচ͔Βࢴ 89.5 [cm]ɼύʔςΟγϣϯͷࠨ͔Βࢴ·Ͱ

ʢLʣ10.5 [cm]ͱͨ͠ɽθ = 120 [deg]ɼA3 = 71.9 [deg]Λ Fig. 12 (a)ɼθ = 150

[deg]ɼA3 = 71.9 [deg]Λ Fig. 12 (b)ɼθ = 180 [deg]ɼA3 = 71.9 [deg]Λ Fig. 12

(c)ͱ͠ɼθ = 180 [deg]ɼA3 = 51.7 [deg]Λ Fig. 12 (d)ͱͨ͠ɽ

A3ɼTable ԼӡಈʣͰ͋ΔɽA3্ݞʢ࡞ͷલʹͳΒ͑ͷಈݞࣔ͢ʹ1 = 71.9

[deg]ͱɼ্͕ݞԼʹ 71.9 [deg]ಈ͍ͨҐஔͷ͜ͱͰ͋Δɽ

෯ࢴʹΛӈํࢴΛม͑ΔͨΊʹɼڑͱϩϘοτͷࢴମͰ͋Δࣔ͢͠ࢦ

1ຕฏߦҠಈ͠ L = 48.1 [cm]ͱͨ͠ɽ͜ͷ࣌ͷɼθ = 120 [deg]ɼA3 = 71.9

[deg]ΛFig. 12 (e)ɼθ = 150 [deg]ɼA3 = 71.9 [deg]ΛFig. 12 (f)ɼθ = 180 [deg]ɼ

A3 = 71.9 [deg]Λ Fig. 12 (g)ɼθ = 180 [deg]ɼA3 = 51.7 [deg]Λ Fig. 12 (h)ͱ

ͨ͠ 4ͭͷಈ࡞ੜ͠ɼ߹ܭ 8ύλʔϯͷಈ࡞Ͱ࣮ݧΛͨͬߦɽFig. 12ʹੜ

ͨ͠ಈ࡞ͷඪϙʔζΛࣔ͢ɽਤதͷN͍͕ۙࢴ߹ͰL = 10.5 [cm]ɼFࢴ

͕ԕ͍߹Ͱ L = 48.1 [cm]Ͱ͋Δɽ

Fig. ͳҐஔΛࣔ͢ɽࡉͷৄࢴʹ13

։࢝ϙʔζঢ়ଶͷΞϯυϩΠυϩϘοτͷࠨखͷதࢦઌ͔ΒࢴͷࠨԼ·Ͱɼ

Ґஔͷͱ͖͍͕ۙࢴ 59 [cm]ɼ͕ࢴԕ͍Ґஔͷͱ͖ 85 [cm]Ͱ͋ΔɽFig. 14ʹ

ਤࣔ͢Δɽ

ಈ࡞ΛࡱӨͨ͠ΧϝϥɼΞϯυϩΠυϩϘοτͷإʢӈʣ͔ΒΧϝϥϨϯ

ζ·Ͱ 155 [cm]ͷڑʹ͋ΔɽFig. 15ʹΞϯυϩΠυϩϘοτͱΧϝϥͱͷҐ

ஔؔΛࣔ͢ɽ
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θ

(a) θ = 120[deg], A3 = 71.9[deg], N

θ

(b) θ = 150[deg], A3 = 71.9[deg], N

θ

(c) θ = 180[deg], A3 = 71.9[deg], N

θ

(d) θ = 180[deg], A3 = 51.7[deg], N

θ

(e) θ = 120[deg], A3 = 71.9[deg], F

θ

(f) θ = 150[deg], A3 = 71.9[deg], F

θ

(g) θ = 180[deg], A3 = 71.9[deg], F

θ

(h) θ = 180[deg], A3 = 51.7[deg], F

Fig. 12 Eight pointing motions
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(9A

(9A

(a) in case of the paper is near

(9A

9A

(b) in case of the paper is far

Fig. 13 Location of the sign
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����

(a) in case of the paper is near

����

(b) in case of the paper is far

Fig. 14 Distance between middle finger and paper
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����	

Fig. 15 Location of robot and camera
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3. ҹධՁ࣮1ݧ: உঁ֤10໊ʹΑΔੑผͰͷධՁͷ

ൺֱ

3.1 ๏ํݧ࣮

ຊ࣮ݧͰɼྸ͕͍ۙ 22ʙ30ࡀͷஉঁ֤ 10໊Ͱ࣮ݧΛͨͬߦɽ

؍ʹऀݧΛըͨ͠ಈըΛඃ࡞๏ͱͯ͠ɼΞϯυϩΠυϩϘοτͷಈํݧ࣮

ͯ͠Β͍࣮ݧΛͨͬߦɽଟ͘ͷਓʹҹධՁ࣮ݧΛ࣮͢ࢪΔͨΊʹɼಈըͰ࣮ݧ

Λ࣮͢ࢪΔ͜ͱͱͨ͠ɽඃऀݧҰਓͣͭϊʔτύιίϯͷલʹ࠲Γੜͨ͠ࢦ

ࣔ͠͠ಈ࡞Λ͢؍Δɽ͞ΕͨΞϯέʔτ༻ࢴʹɼͨ͠؍ಈͦ࡞ΕͧΕʹͭ

͍ͯThurstoneͷҰରൺֱ๏ͱSD๏ͱͰͷධՁ݁ՌΛهೖ͢Δɽ·ͣThurstone

ͷҰରൺֱ๏Λ͍ߦɼ࣍ʹ SD๏ʹճͨ͠ɽ

ThurstoneͷҰରൺֱ๏ͱɼճऀʹ 2ͭͷධՁରΛ͋ΔҰఆͷ؍͔Β

ൺֱ͠ͲͪΒ͕ΑΓ͋ͯ·Δ͔ͷΈΛఆ͢Δํ๏Ͱ͋Δɽճऀউͪෛ͚

ͷΈΛ͑ΕΑ͍ͨΊɼ࠷ײతͳճ͕ظͰ͖Δɽ࠷ऴతͳධՁʹؒ

ִईΛߏ͢Δɽִؒईͱɼ߸ԹͷΑ͏ʹɼͷؒͷࠩྔతҙ

ຯ͕͋Δ͕ɼθϩͷҐஔ୯ʹศٓతʹ͖ΊΒΕͨͷɽฏۉΛग़͢͜ͱʹҙຯ

͋Δ͕ɼൺΛͱ͢Δ͜ͱͰ͖ͳ͍ [25]ɽ

SD๏ΞϝϦΧͷ৺ཧֶऀ OsgoodΒʹΑͬͯߟҊ͞Εͨ৺ཧଌఆͷख๏Ͱ

͋Γɼʮ໌Δ͍—҉͍ʯɼʮஆ͔͍—ྫྷ͍ͨʯͱ͍ͬͨରͷҙຯΛͭ࣋ෳͷܗ༰

ɼը૾ͳͲͷछʑͷධՁରͷҹʢΠϝʔ؍ܠɼ࠼ରΛධఆईͱͯ͠ɼ৭ࢺ

δʣΛଌఆ͢Δ [26]ɽٱצอ [27] Βɼਆా [28] Βɼখּݪ [29] ΒͳͲͷҹ

ΛධՁ͢Δ࣮ݧͷ͞ࢪ࣮ʹࡍΕ͍ͯΔɽ

ThurstoneͷҰରൺֱ๏Ͱɼඃऀݧ 8ύλʔϯͷಈ͔࡞Β 2ͭͣͭಈ࡞Λ

Λ͚ͭΔɽؙʹ࡞ͷಈ͏΄ͨͬࢥΔʯͱͯ࣋Λײɼʮ͠؍

SD๏Ͱɼ8ύλʔϯͷಈ࡞Λ͠؍ҎԼͷ Table 5ʹ֤ࣔ͢ 19߲ʢܗ༰

͍ͯͭʹରʣࢺ 5ஈ֊ධՁ͢Δɽ5ʹۙͮ͘΄ͲධՁ·͍ͨධՁɼ1ʹۙͮ

͘΄ͲධՁ·͍ͨධՁʹͳΔɽ·ͨɼதԝ 3ͱ͢Δɽ
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Table 5 Nineteen Items

্ͳ—Լͳ ɹણࡉͳ—͋Β͍

Β͔ͳ—͗ͪ͜ͳ͍ ͷѱ͍ͪ࣋ؾ—ͷྑ͍ͪ࣋ؾ

ஸೡͳ—ͧΜ͍͟ͳ ࣗવͳ—ෆࣗવͳ

ͷѱ͍͡ײ—ͷྑ͍͡ײ ɹམͪண͍ͨ—͏Θ͍ͭͨ

හͳ—ͷΖ·ͳػ ɹ ܰշͳ—ॏʑ͍͠

໘ന͍—ͭ·Βͳ͍ ͖ͳ͍—ୀ۶ͳ

༏͍͠—͜Θ͍ ͳൃ׆ͳ—ෆൃ׆

͠Έ͍͢—͠Έʹ͍͘ ඒ͍͠—ृ͍

҆৺͢Δ—͘ڻ ɹ͍—͍

ॊΒ͔͍—͍ݎ ɹ

3.2 Ռ݁ݧ࣮

શମͰͷҰରൺֱ๏ͷ݁Ռͱ SDϓϩϑΝΠϧɼஉঁผͰͷҰରൺֱ๏ͷ݁Ռ

ͱ SDϓϩϑΝΠϧΛࣔ͢ɽ

·ͣɼશମͰͷධՁ݁ՌΛTable 6ʹࣔ͢ɽදதͷNɼFɼsɼfҎԼͷΑ͏ʹ

ఆΊͨɽ

• N: ߹ͷҐஔ͕͍ۙࢴମͰ͋Δࣔ͢͠ࢦ

• F: ߹ͷҐஔ͕ԕ͍ࢴମͰ͋Δࣔ͢͠ࢦ

• s: A3 = 71.9 [deg]

• f: A3 = 51.7 [deg]

͜ΕҎ߱ɼදάϥϑʹ͓͍ͯNɼFɼsɼfͦΕͧΕ্هΛද͢ɽ

දํߦͰΛಡΈɼͦΕͧΕͷύλʔϯΛൺֱͨ͠ࡍɼ1ྻͷ֯Λ

ΑΓײΛͯ࣋Δͱஅͨ͠ਓͰ͋ΔɽXߦͱYྻ [Xߦ, Yྻ]ʹࣔ

͞ΕͨɼXߦͷ֯ͷํ͕Yྻͷ֯ΑΓײΛͯ࣋Δͱஅͨ͠ඃ
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Table 6 Result of pairwise comparison for evaluation experiment 1 (All)

(deg)
120, s, N 150, s, N 180, s, N 180, f, N 120, s, F 150, s, F 180, s, F 180, f, F

120, s, N

❍
❍
❍
❍
❍
❍
❍
❍

0 4 11 9 1 4 8

150, s, N 20

❍
❍
❍
❍
❍
❍
❍
❍

6 15 17 11 11 18

180, s, N 16 14

❍
❍
❍
❍
❍
❍
❍
❍

14 17 9 9 20

180, f, N 9 5 6

❍
❍
❍
❍
❍
❍
❍
❍

12 5 1 15

120, s, F 11 3 3 8

❍
❍
❍
❍
❍
❍
❍
❍

1 1 13

150, s, F 19 9 11 15 19

❍
❍
❍
❍
❍
❍
❍
❍

10 17

180, s, F 16 9 11 19 19 10

❍
❍
❍
❍
❍
❍
❍
❍

19

180, f, F 12 2 0 5 7 3 1

❍
❍

❍
❍
❍
❍
❍
❍

ͷਓͰ͋Δɽͭ·ΓɼTableऀݧ 6ͷ [(150, s, N), (120, s, N)] ʹࣔ͞Ε͍ͯΔ

20ͱ͍͏ࣈɼ150 [deg], s, Nͷ΄͏͕ 120 [deg], s, NΑΓײΛͯ࣋ΔͱධՁ

ͨ͠ඃ͕ऀݧ 20ਓͰ͋Δͱ͍͏͜ͱΛࣔ͢ɽ࣍ʹɼTable 6ͷ֤ηϧΛධՁऀ

ͷ 20ͰׂΓٻΊͨબΛTable 7ʹࣔ͢ɽͨͩ͠ɼThurstoneͷҰରൺֱ๏

֤ϖΞͷબ͕ 0ɼ͘͠ 1ͷ߹͕ࢉܭͰ͖ͳ͍ͨΊɼ0 Λ 0.0001ɼ1Λ

0.9999ͷۙࣅʹஔ͖ࢉͯ͑ग़ͨ͠ɽͦͯ͠ɼײͷईͱͯ͠ɼબ

͔Βඪ४ਖ਼نͷؔٯΛٻΊɼؔٯͷߦฏۉΛٻΊͨɽͦͷ݁ՌΛTable 8

ʹࣔ͢ɽ
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Table 7 Selectivity (All)

(deg)
120, s, N 150, s, N 180, s, N 180, f, N 120, s, F 150, s, F 180, s, F 180, f, F

120, s, N

❍
❍
❍
❍
❍
❍
❍
❍

0.0001 0.2 0.55 0.45 0.05 0.2 0.4

150, s, N 0.9999

❍
❍
❍
❍
❍
❍
❍
❍

0.3 0.75 0.85 0.55 0.55 0.9

180, s, N 0.8 0.7

❍
❍
❍
❍
❍
❍
❍
❍

0.7 0.85 0.45 0.45 0.9999

180, f, N 0.45 0.25 0.3

❍
❍
❍
❍
❍
❍
❍
❍

0.6 0.25 0.05 0.75

120, s, F 0.55 0.15 0.15 0.4

❍
❍
❍
❍
❍
❍
❍
❍

0.05 0.05 0.65

150, s, F 0.95 0.45 0.55 0.75 0.95

❍
❍
❍
❍
❍
❍
❍
❍

0.5 0.85

180, s, F 0.8 0.45 0.55 0.95 0.95 0.5

❍
❍
❍
❍
❍
❍
❍
❍

0.95

180, f, F 0.6 0.1 0.0001 0.25 0.35 0.15 0.05

❍
❍

❍
❍
❍
❍
❍
❍

Table 8 Scale value of “likeability” (All)

(deg)
120, s, N 150, s, N 180, s, N 180, f, N 120, s, F 150, s, F 180, s, F 180, f, F ฏۉ

120, s, N

❍
❍
❍
❍
❍
❍
❍
❍

-3.7190 -0.8416 0.1257 -0.1257 -1.6449 -0.8416 -0.2533 -0.91256

150, s, N 3.7190

❍
❍
❍
❍
❍
❍
❍
❍

-0.5244 0.6745 1.0364 0.1257 0.1257 1.2816 0.8048

180, s, N 0.8416 0.5244

❍
❍
❍
❍
❍
❍
❍
❍

0.5244 1.0364 -0.1257 -0.1257 3.7190 0.7993

180, f, N -0.1257 -0.6745 -0.5244

❍
❍
❍
❍
❍
❍
❍
❍

0.2533 -0.6745 -1.6449 0.6745 -0.3395

120, s, F 0.1257 -1.0364 -1.0364 -0.2533

❍
❍
❍
❍
❍
❍
❍
❍

-1.6449 -1.6449 0.3853 -0.6381

150, s, F 1.6449 -0.1257 0.1257 0.6745 1.6449

❍
❍
❍
❍
❍
❍
❍
❍

0.000000 1.0364 0.6251

180, s, F 0.8416 -0.1257 0.1257 1.6449 1.6449 0.000000

❍
❍
❍
❍
❍
❍
❍
❍

1.6449 0.7220

180, f, F 0.2533 -1.2816 -3.7190 -0.6745 -0.3853 -1.0364 -1.6449

❍
❍

❍
❍
❍
❍
❍
❍

-1.0610
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ʹ࣍ SD๏Ͱͷ݁ՌΛࣔ͢ɽ

Fig. 17ʹશମͰͷ SDϓϩϑΝΠϧΛࣔ͢ɽ

20ਓͷ࣮݁ݧՌʹର͠ҼࢠੳΛ݁ͨͬߦՌΛTable 9ʹࣔ͢ɽݻ༗͕ 1

Ҏ্ͷͷΛҼࢠͱ͠ɼϓϩϚοΫεճసΛͨͬߦɽTable 9ΑΓୈ 1Ҽࢠͱ͠

ͯɼ“མͪண͍ͨ—͏Θ͍ͭͨ”ɼ“ણࡉͳ—͋Β͍”ɼ“ࣗવͳ—ෆࣗવͳ”ɼ“

ඒ͍͠—ृ͍”ɼ“Β͔ͳ—͗ͪ͜ͳ͍”ɼ“҆৺͢Δ—͘ڻ”ɼ“ͪ࣋ؾͷྑ͍—

ෛࢠහͳ—ͷΖ·ͳ”ͳͲշ͞ඒ͠͞ɼॊ͞ʹؔ͢ΔҼػ“ͷѱ͍”ɼͪ࣋ؾ

ՙྔ͕େ͖͘ɼୈ 2Ҽࢠͱͯ͠ɼ“͍—͍”ɼ“ൃ׆ͳ—ෆൃ׆ͳ”ɼ“͖ͳ

͍—ୀ۶ͳ”ɼ“໘ന͍—ͭ·Βͳ͍”ͳͲշ͞׆ڵຯʹؔ͢ΔҼࢠෛՙྔ͕େ

͖͍ɽୈ 3Ҽࢠͱͯ͠ɼ“͠Έ͍͢—͠Έʹ͍͘”ɼ“༏͍͠—͜Θ͍”ɼ“

ॊΒ͔͍—͔͍ͨ”ͳͲॊ͞ʹؔ͢ΔҼࢠෛՙྔ͕େ͖͘ɼୈ 4Ҽࢠͱͯ͠ɼ

“ஸೡͳ—ͧΜ͍͟ͳ”ɼ“͡ײͷྑ͍—͡ײͷѱ͍”ɼ“্ͳ—Լͳ”ͳͲඒ͠

͞ʹؔ͢ΔҼࢠෛՙྔ͕େ͖͍ɽ

Fig. 18ʹ֤֯ʹ͓͚Δୈ 1ҼࢠͷҼࢠಘΛࣔ͢ɽFig. 18ΑΓɼ͕ࢴԕ͍

߹ͷ 150 [deg]ͷಈ࠷͕࡞ୈ 1ҼࢠͷӨڹΛड͚͍ͯΔ͜ͱ͕Θ͔Δɽ

Fig. 16ΑΓײͷई͕࠷͔ͨͬߴ 150 [deg] ʹ͓͚Δ࣮݁ݧՌΛɼୈ

1ҼࢠΛԣ࣠ʹɼୈ 2ҼࢠΛॎ࣠ʹ͠ඃऀݧ 20ਓͷҼࢠಘΛϓϩοτͨ͠ਤ

Λ Fig. 19ʹࣔ͢ɽܗ֯ࡾͷ͍͕ঁੑɼؙ͍੨͍͕உੑͰ͋Δɽୈ 1Ҽࢠ

 “མͪண͍ͨʕ͏Θ͍ͭͨ”ɼ“ણࡉͳ—͋Β͍”ɼ“ࣗવͳ—ෆࣗવͳ”ɼ“ඒ͠

͍—ृ͍”ɼ“Β͔ͳ—͗ͪ͜ͳ͍”ɼ“҆৺͢Δ—͘ڻ”ɼ“ͪ࣋ؾͷྑ͍—࣋ؾ

ͪͷѱ͍”ɼ“ػහͳ—ͷΖ·ͳ”ͳͲͷ߲ɼୈ 2Ҽࢠ “͍—͍”ɼ“ൃ׆

ͳ—ෆൃ׆ͳ”ɼ“͖ͳ͍—ୀ۶ͳ”ɼ“໘ന͍—ͭ·Βͳ͍”ͷ߲Ͱ͋ΔͨΊɼ

ୈ 1ݶʹҼࢠಘ͕ଘ͢ࡏΕ 150 [deg] ͷಈ࡞ʹରͯ͠ߴධՁΛͨ͠ඃऀݧ

ͩͱ͑ݴΔɽ

28





Table 9 Factor loading

1st factor 2nd factor 3rd factor 4th factor

མͪண͍ͨ—͏Θ͍ͭͨ 0.961 -0.053 -0.293 0.068

ણࡉͳ—͋Β͍ 0.674 -0.066 0.021 0.125

ࣗવͳ—ෆࣗવͳ 0.671 -0.117 0.114 -0.019

ඒ͍͠—ृ͍ 0.608 0.036 0.153 0.211

Β͔ͳ—͗ͪ͜ͳ͍ 0.592 0.088 0.081 0.051

҆৺͢Δ—͘ڻ 0.536 -0.128 0.422 -0.026

ͷѱ͍ͪ࣋ؾ—ͷྑ͍ͪ࣋ؾ 0.515 0.144 0.285 0.061

හͳ—ͷΖ·ͳػ 0.509 0.579 -0.063 -0.148

͍—͍ 0.104 0.721 -0.139 -0.029

ͳൃ׆ͳ—ෆൃ׆ -0.293 0.687 0.180 0.183

͖ͳ͍—ୀ۶ͳ -0.032 0.570 -0.020 0.024

ܰշͳ—ॏʑ͍͠ 0.091 0.550 0.212 -0.218

໘ന͍—ͭ·Βͳ͍ -0.269 0.544 -0.025 0.117

͠Έ͍͢—͠Έʹ͍͘ -0.065 0.077 0.958 -0.004

༏͍͠—͜Θ͍ 0.059 0.090 0.660 0.172

ॊΒ͔͍—͍ݎ 0.212 -0.251 0.560 -0.059

ஸೡͳ—ͧΜ͍͟ͳ 0.397 -0.025 -0.081 0.668

ͷѱ͍͡ײ—ͷྑ͍͡ײ 0.086 0.086 0.344 0.612

্ͳ—Լͳ 0.412 0.043 -0.059 0.589
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3.3 ߟ

Fig. 16ΑΓɼ࠷ײΛͨ࣋Εͨࣔ͠͠ࢦಈ࡞ɼࢴͷҐஔ͕͍ۙ߹ͷ 150

[deg]Ͱ͋ΔɽϩϘοτͱࣔ͢͠ࢦମͱͷڑײɼݧܦతʹਓ͕ؒࢴΛࣔ͠ࢦ

͢ͱ͖ͷڑײͱ΄΅ಉ͡Ͱ͋Δ͜ͱ͕͑ݴΔɽ·ͨɼࣔ͢͠ࢦମͰ͋Δࢴͷ

Ґஔʹؔͳ͘ 150 [deg]ɼ180 [deg]ͷͱ͖͕ײΛͨ࣋Εͨɽ͜ͷ͜ͱΑΓɼࢴ

Λ͍ͯࣔ͠͠ࢦΔ͜ͱ͕Θ͔Δಈ͕ͨ࣋ײʹ࡞ΕΔͱ͑ߟΒΕΔɽ

Fig. 17ΑΓɼࢴͷҐஔ͕ԕ͍߹ͷ 150 [deg]ͷಈ࡞ͷධՁ͕͘ߴɼ120 [deg]

ࢴͷҐஔ͕ԕ͍߹ͷ 180, 51.7 [deg]ධՁ͕͍ɽ

Fig. 19ΑΓɼঁੑԣ͕࣠-1.9ʙ1.2ɼॎ͕࣠-1.5ʙ1.4ͷؒʹऩ·͍ͬͯΔ͕உ

ੑࢄΒ͍ͬͯΔɽͦͷͨΊঁੑࣅ௨ͬͨධՁΛ͍ͯ͠Δ͕உੑͷධՁ౷

Ұੑ͕ͳ͍ͱ͑ߟΒΕΔɽ

Fig. 20ΑΓɼஉঁͱɼ্ͱલͷ͕֯ 150 [deg]ɼ180 [deg]Ͱ͋Δͱ͖

ͷಈײʹ࡞Λ͍ͯͬ࣋Δɽஉੑ͕ࢴԕ͍߹Ͱͷ 180 [deg]ɼঁੑ͍͕ۙࢴ

߹Ͱͷ 150 [deg]ͷಈ࡞ʹରͯ͠࠷ײΛ͍ͯͬ࣋Δɽঁੑ͕࠷ײΛ࣋

ͭಈ࡞ɼஉੑײΛ͍ͯͬ࣋Δ͕ײͷॱҐ 4൪Ͱ͋ΓײΛͬ࣋

͍ͯΔಈ࡞ͷதͰ࠷͍ɽஉੑ͕࠷ײΛͭ࣋ಈ࡞ʹରͯ͠ɼঁੑ

Ҏ֎ͷ࡞Δಈ͍ͯͬ࣋Λײ࠷Δ͕͍ͯͬ࣋Λײ 3ͭͷಈ࡞ͱಉ͡ఔͷײ

Ͱ͋Δɽ࠷ධՁ͕͍ಈ࡞உঁͱ͕ࢴԕ͍߹ͷ 180, 51.7 [deg]Ͱ͋Γ

ಉ͡ಈ࡞Ͱ͋Δɽ͍͕ۙࢴ߹ͷ 180, 51.7 [deg]ͰɼঁੑͱஉੑͰධՁͷ͕ࠩ

େ͖͍ɽ

Fig. 21ͱ Fig. 22ΑΓɼঁੑͷํ͕ධՁ͕ࣅ௨͍ͬͯΔ߲͕ଟ͘ɼஉੑͷධ

Ձͷ෯ 2ʙ4.2ɼঁੑͷධՁͷ෯ 2.5ʙ4.1Ͱ͋Γঁੑͷํ͕ධՁͷ෯খ͞

͍ɽ·ͨɼҰͭͷ߲ʹ͓͚Δஉੑͷ࠷͍ߴධՁͱ࠷͍ධՁͷࠩͷ࠷େ

 1.7ɼঁੑͷ࠷͍ߴධՁͱ࠷͍ධՁͷࠩͷ࠷େ 1.1Ͱ͋Γɼঁੑͷඃ

େ࠷͍ධՁͷࠩͷ࠷ධՁͱ͍ߴ࠷௨ͬͨධՁΛ͍ͯ͠Δɽࣅͷํ͕ऀݧ

͕ 1Λ͍͑ͯΔ߲͕உੑͰ ΔҰํɼঁੑͰ͋ݸ11 Ͱ͋Δɽݸ7

Ҏ্͔ΒɼஉঁͰධՁͷҧ͍͕͋ΔͷͰͳ͍͔ͱ͑ߟΒΕΔɽ
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4. ҹධՁ࣮2ݧ: உঁ֤50໊ʹΑΔੑผɾྸͰͷ

ධՁͷൺֱ

4.1 ๏ํݧ࣮

ຊষͰྸͷҟͳΔ 20ʙ71ࡀͷஉঁ֤ 50໊Ͱ࣮ݧ࣮ͨ͠ࢪʹ͍ͭͯड़Δɽ

લষΑΓɼஉঁͰධՁʹ͕ࠩ͋Δ͜ͱ͕Θ͔ͬͨͨΊඃऀݧΛ૿࣮ͯ͠ݧΛ

Β͍࣮ͯ͠؍ʹऀݧͱಉ͡ಈըΛඃݧ࣮ͨ͠ࢪͰલষͰ࣮ݧɽຊ࣮ͨͬߦ

ɽͨͬߦΛݧ

ຊ࣮ݧͰɼଟ͘ͷඃऀݧΛूΊ͍ͨͨΊࢢௐࠪɾϚʔέςΟϯάϦαʔν

ձࣾͰ͋ΔࣜגձࣾΞεϚʔΫ [30] ʹΞϯέʔτΛҕୗͨ͠ɽຊڀݚͰ༻ͨ͠

͍ಈըΞϯέʔτΛձࣾʹૹΔͱΞϯέʔτը໘Λ࡞͠ɼࢦఆͨ͠ྸɾ

ਓͰΞϯέʔτΛ࣮͠ࢪΞϯέʔτ݁ՌΛೲͯ͘͠ΕΔɽΠϯλʔωοτΛ

ར༻ͨ͠ࢢௐࠪͰɼձ͕ࣾอ༗͢ΔϞχλʔʢύωϧʣͱ͏ݴΞϯέʔτճ

ऀʹΣϒͰΞϯέʔτʹճͯ͠Β͏ωοτϦαʔνͱ͍͏ௐࠪΛґཔͨ͠ɽ

ຊ࣮ݧͰɼલষͰͨ͠؍ಈըͱશ͘ಉ͡ಈըΛΠϯλʔωοτΛར༻͠Σ

ϒ্ͰͯݟΒ͍લষͱಉ͡༰ͷΞϯέʔτʹΣϒͰճͯ͠Βͬͨɽલ

ষͱಉ༷ʹThurstoneͷҰରൺֱ๏Λߦͳ͍ɼ࣍ʹ SD๏ʹճͯ͠Βͬͨɽ

ຊ࣮ݧͰɼੑผʹՃ͑ྸͱධՁͷؔ࿈ʹ͍ͭͯௐࠪ͢Δɽͦ͜ͰɼϚʔ

έςΟϯάͷλʔήοτΛ࣍ͷΑ͏ͳྸผʹྨ͍ͯ͠Δ [31] ͜ͱΛߟࢀ

ʹɼඃऀݧΛ 20ʙ40ͷঁੑʢF1ͱF2ʣɼ50Ҏ্ͷঁੑʢF3ʣɼ20ʙ40ͷ

உੑʢM1ͱM2ʣɼ50Ҏ্ͷஉੑʢM3ʣͷ 4ͭͷूஂ֤ ܭ25໊ 100໊ͱͨ͠ɽ

• CʢChild,Kidsʣஉঁ ʢ͋Δ͍ࡀ4 ࡀʣʙ12ࡀ2

• TʢTeen-ageʣஉঁ ࡀʙ19ࡀ13

• F1ʢFemale-1ʣ20ࡀʙ34ࡀͷঁੑ

• F2ʢFemale-2ʣ35ࡀʙ49ࡀͷঁੑ

• F3ʢFemale-3ʣ50ࡀҎ্ͷঁੑ
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• M1ʢMale-1ʣ20ࡀʙ34ࡀͷஉੑ

• M2ʢMale-2ʣ35ࡀʙ49ࡀͷஉੑ

• M3ʢMale-3ʣ50ࡀҎ্ͷஉੑ

4.2 Ռ݁ݧ࣮

શମͰͷҰରൺֱ๏ͷ݁Ռͱ SDϓϩϑΝΠϧɼஉঁผྸผͰͷҰରൺֱ๏

ͷ݁Ռͱ SDϓϩϑΝΠϧΛࣔ͢ɽඃऀݧ 20ʙ49ࡀͷஉঁ֤ 25໊ɼ50ʙ71ࡀ

ͷஉঁ֤ 25໊Ͱ͋Δɽ

·ͣɼ20ʙ71ࡀͷஉঁ֤ ܭ50໊ 100໊ʢશମʣ͕ɼ8ύλʔϯͷಈ͔࡞Β 2ͭ

ͣͭಈ࡞ΛײͯݟΛൺֱͨ͠ධՁ݁ՌΛTable 10ʹࣔ͢ɽલষͱಉ༷ʹɼද

தͷNɼFɼsɼfҎԼͷΑ͏ʹఆΊ͍ͯΔɽ

• N: ߹ͷҐஔ͕͍ۙࢴମͰ͋Δࣔ͢͠ࢦ

• F: ߹ͷҐஔ͕ԕ͍ࢴମͰ͋Δࣔ͢͠ࢦ

• s: A3 = 71.9 [deg]

• f: A3 = 51.7 [deg]

ຊষͰ͜ΕҎ߱ɼදάϥϑʹ͓͍ͯNɼFɼsɼfͦΕͧΕ্هΛද͢ɽ

දલষͱಉ༷ʹɼํߦͰΛಡΈɼͦΕͧΕͷύλʔϯΛൺֱͨ͠ࡍɼ1

ྻͷ֯ΛΑΓײΛͯ࣋Δͱஅͨ͠ਓͰ͋Δɽͭ·ΓɼTable 10ͷ [(120,

s, N), (150, s, N)] ʹࣔ͞Ε͍ͯΔ 33ͱ͍͏ࣈɼ120 [deg], s, Nͱ 150 [deg],

s, NΛൺͯ 120 [deg], s, Nͷ΄͏͕ײΛͯ࣋ΔͱධՁͨ͠ਓͷͰ͋Δɽ

Fig. 23ʹશମͰͷҰରൺֱ๏ͷ݁ՌΛࣔ͢ɽFig. 23ͷԣ࣠ײͷई

Λ͓ࣔͯ͠Γɼӈଆʹ͋Δ΄Ͳײ͕͍ߴಈ࡞ͱͳΔɽ

Fig. 23ΑΓɼ͍͕ۙࢴ߹ͷ্ͱલͷ͕֯ 150 [deg]ͷಈ࠷͕࡞ධՁ

ԕ͍߹Ͱͷ͕ࢴɼ͘ߴ͕ 180, 51.7 [deg]ͷಈ࠷͕࡞ධՁ͕͍ɽ֯ͱͯ͠

 150 [deg]͕࠷ධՁ͕͘ߴɼ180, 51.7 [deg]͕࠷ධՁ͕͍ࣔ͠͠ࢦಈ࡞Ͱ

37





Fig. 24ʹશମͰͷ SDϓϩϑΝΠϧΛࣔ͢ɽ

Fig. 24ΑΓɼ͕ࢴԕ͍߹ͷ 180, 51.7 [deg]ʢ৭ʣͷධՁ͕͍ɽ·ͨɼࢴ

͕ԕ͍߹ͷ 150 [deg]ʢΦϨϯδ৭ʣͱ͍͕ۙࢴ߹ͷ 150 [deg]ʢ৭ʣͰࣅ

௨ͬͨධՁΛ͍ͯ͠Δɽ“໘ന͍”ɼ“͖ͳ͍”ͷ߲ͰධՁͷ෯͕͘ڱɼ“Β

͔ͳ”ɼ“ࣗવͳ”ͷ߲ͰධՁͷ෯͕͍ɽ

100ਓͷ࣮݁ݧՌʹର͠ҼࢠੳΛ݁ͨͬߦՌΛTable 11ʹࣔ͢ɽݻ༗͕

1Ҏ্ͷͷΛҼࢠͱ͠ɼϓϩϚοΫεճసΛͨͬߦɽTable 11ΑΓୈ 1Ҽࢠ

ͱͯ͠ɼ“ൃ׆ͳ—ෆൃ׆ͳ”ɼ“͖ͳ͍—ୀ۶ͳ”ɼ“ܰշͳ—ॏʑ͍͠”ɼ“

໘ന͍—ͭ·Βͳ͍”ɼ“͍—͍”ɼ“ػහͳ—ͷΖ·ͳ” ɼ“͠Έ͍͢—

͠Έʹ͍͘”ɼ“༏͍͠—͜Θ͍”ͳͲշ͞׆ॊ͞ɼڵຯʹؔ͢ΔҼࢠෛՙ

ྔ͕େ͖͘ɼୈ 2Ҽࢠͱͯ͠ɼ“ஸೡͳ—ͧΜ͍͟ͳ”ɼ“͡ײͷྑ͍—͡ײͷ

ѱ͍”ɼ“্ͳ—Լͳ” ɼ“Β͔ͳ—͗ͪ͜ͳ͍”ͳͲඒ͠͞շ͞ʹؔ͢Δ

Ҽࢠෛՙྔ͕େ͖͍ɽ
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Table 11 Factor loading

1st factor 2nd factor

ͳൃ׆ͳ—ෆൃ׆ 0.903 -0.165

͖ͳ͍—ୀ۶ͳ 0.855 -0.154

ܰշͳ—ॏʑ͍͠ 0.786 -0.053

໘ന͍—ͭ·Βͳ͍ 0.765 -0.089

͍—͍ 0.744 -0.058

හͳ—ͷΖ·ͳػ 0.616 0.126

͠Έ͍͢—͠Έʹ͍͘ 0.562 0.332

༏͍͠—͜Θ͍ 0.514 0.294

ͷѱ͍ͪ࣋ؾ—ͷྑ͍ͪ࣋ؾ 0.463 0.412

ඒ͍͠—ृ͍ 0.461 0.372

҆৺͢Δ—͘ڻ 0.461 0.353

ࣗવͳ—ෆࣗવͳ 0.398 0.43

ॊΒ͔͍—͍ݎ 0.397 0.44

ણࡉͳ—͋Β͍ 0.371 0.447

མͪண͍ͨ—͏Θ͍ͭͨ 0.294 0.452

Β͔ͳ—͗ͪ͜ͳ͍ 0.078 0.68

ͷѱ͍͡ײ—ͷྑ͍͡ײ 0 0.853

্ͳ—Լͳ -0.061 0.778

ஸೡͳ—ͧΜ͍͟ͳ -0.204 1.015

Fig. 25ʹ֤֯ʹ͓͚Δୈ 1ҼࢠͷҼࢠಘɼFig. 26ʹ֤֯ʹ͓͚Δୈ 2

ҼࢠͷҼࢠಘΛࣔ͢ɽFig. 25ΑΓɼ͍͕ۙࢴ߹ͷ 120 [deg]ͷಈ࠷͕࡞ୈ 1

ҼࢠͷӨڹΛड͚͍ͯΔ͜ͱ͕Θ͔Δɽ·ͨɼFig. 26ΑΓɼ͍͕ۙࢴ߹ͷ 150

[deg]ͷಈ࠷͕࡞ୈ 2ҼࢠͷӨڹΛड͚͍ͯΔ͜ͱ͕Θ͔Δɽ
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20ʙ49ࡀͷঁੑ૯ͯ͡ධՁ͕͘ɼ50ʙ71ࡀͷஉੑධՁͷ෯͕͍ɽ

20ʙ49ࡀͷஉੑɼ“͖ͳ͍”ɼ“ܰշͳ”ͷ߲ͷධՁ͕ଞͷूஂͱҟͳΔɽ

ධՁͰ͋Δ 2.7ҎԼͱͳͬͨಘͷɼ20ʙ49ࡀͷஉੑ ͷࡀɼ50ʙ71ݸ1

ঁੑ ͷঁੑࡀͷஉੑɼ20ʙ49ࡀର͠ɼ50ʙ71ʹݸ3 ධՁߴҎ্ͱଟ͍ɽݸ30

Ͱ͋Δ 3.3Ҏ্ͷಘͷɼ20ʙ49ࡀͷஉੑͱ 50ʙ71ࡀͷঁੑଟ͍͕ɼ50

ʙ71ࡀͷஉੑͱ 20ʙ49ࡀͷঁੑগͳ͍ɽΑͬͯɼ20ʙ49ࡀͷஉੑͱ 50ʙ71ࡀ

ͷঁੑධՁ͕ߴΊͰɼ50ʙ71ࡀͷஉੑͱ 20ʙ49ࡀͷঁੑධՁ͕ΊͰ͋Δ

ͱ͑ߟΒΕΔɽͨͩ͠ɼߴ࠷ධՁͰ͋Δ 3.8 20ʙ49ࡀͷঁੑͰ͋Γɼ20ʙ49ࡀ

ͷঁੑશͯͷ߲ʹରͯ͠൱ఆతͳධՁͰͳ͍ɽ

“໘ന͍”ͷ߲ʹ͢Δͱɼ20ʙ49ࡀͷஉੑͱ 50ʙ71ࡀͷঁੑͷ࠷ධՁ

Ͱ͋Δ 2.92͕ 20ʙ49ࡀͷঁੑͰߴ࠷ධՁͱͳ͍ͬͯΔɽ

4.3 ߟ

Ұରൺֱ๏ͷ݁ՌͰ͋ΔFig. 23ͱFig. 28ʙFig. 33ΑΓɼ࠷ײΛͨ࣋Εͨ

ಈ࡞உঁͱ͍͕ۙࢴ߹ͷ্ͱલͷ͕֯ 150 [deg]Ͱ͋Γɼ࠷ධՁ

͕͍ಈ࡞உঁͱ͕ࢴԕ͍߹Ͱͷ 180, 51.7 [deg]Ͱ͋ΔɽஉঁͷධՁࣅ

͍ͯΔɽ͜ͷ͜ͱΑΓɼΓࢴΛࣔ͢͠ࢦͱ͍͏ߦҝ͕ୡ͞Ε͍ͯΔಈ࡞ʹ

ΒΕΔɽ͑ߟΕΔͱ͕ͨ࣋ײ

Ұରൺֱ๏ͷ݁ՌΑΓɼஉঁͱ 50ʙ71ࡀͷඃऀݧͷํ͕࠷ධՁͷ͍ߴಈ

͕ํ͍ߴͷईͱͷ͕ࠩେ͖͘ɼྸ͕࡞ධՁͷ͍ಈ࠷ͷईͱ࡞

ͷࠩେ͖͍͜ͱ͕Θ͔Δɽ͍ݏ͖

SDϓϩϑΝΠϧʹ͓͚Δ݁ՌͰɼੑผɾྸʹΑΔධՁͷҧ͍͕ଟݟΒ

Εͨɽ

Fig. 27ΑΓɼ20ʙ49ࡀͷඃऀݧͷํ͕ 50ʙ71ࡀͷඃऀݧΑΓୈ 1ݶͱୈ 2

ݶʹ͕ଟ͍ͯ͘͠Δɽୈ 2Ҽࢠʹର͠ߴධՁΛ͍ͯ͠Δ͜ͱʹͳΔͨΊɼ

20ʙ49ࡀͷํ͕ੜͨ͠ಈ࡞ʹର͠ඒ͠͞շ͞ʹؔͯ͠ײΛͨ͡ײਓ͕ଟ͍

ͱ͑ߟΒΕΔɽ

உੑͷ SDϓϩϑΝΠϧΛࣔ͢ Fig. 34ʹ͓͚Δ “ඒ͍͠”ͷ߲ͷॱҐͱҰର

ൺֱ๏ͷ݁ՌΛࣔ͢ Fig. 28ʹ͓͚ΔײͷॱҐ΄΅ಉ͡Ͱ͋ͬͨɽͦ͜Ͱɼ
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உੑײͷج४͕ඒ͠͞Ͱ͋Δͱ͑ߟΒΕΔɽײͷॱ൪ͱಉ͡ॱ൪ͷ SD

ϓϩϑΝΠϧʹ͓͚Δ߲ɼ“ඒ͍͠”ɼ“্ͳ”ɼ“ॊΒ͔͍”ɼ“ஸೡͳ”ɼ“

҆৺͢Δ”ɼ“ͪ࣋ؾͷྑ͍”Ͱ͋Γɼඒ͠͞ͱؔ͢ΔΑ͏ͳ߲ͱॱҐ͕΄΅

Ұக͢Δ͜ͱ͕ଟ͍ɽ

ঁੑͷ SDϓϩϑΝΠϧΛࣔ͢Fig. 35ͱҰରൺֱ๏ͷ݁ՌΛࣔ͢Fig. 28ΑΓɼ

ঁੑඒ͠͞ͱײʹؔͳ͍ͱ͑ߟΒΕΔɽঁੑ SDϓϩϑΝΠϧʹ͓

͚Δ ͷॱҐͱҟͳΔɽײͷྑ͍”ͱ͍͏߲ͷॱҐͰҰରൺֱ๏Ͱͷ͡ײ“

ͷॱ൪ͱಉ͡ॱ൪ͷײ SDϓϩϑΝΠϧʹ͓͚Δ߲ɼ“༏͍͠”͚ͩͰ͋

Δɽ·ͨɼΞϯέʔτͷࣗ༝߲ࡌهͱͯ͠දʹ͍ͯ͠ٴݴΔඃੑঁ͕ऀݧ

8ਓ͍͕ͨɼஉੑ 2ਓ͚ͩͰ͋ͬͨɽ͜ΕΒΑΓɼঁੑ͋Δ߲ͰײΛ

ܾఆ͢ΔͷͰͳ͘૯߹తͳงғؾͰײΛܾఆ͢Δͱ͑ߟΒΕΔɽ

ঁੑͷ SDϓϩϑΝΠϧΛࣔ͢Fig. 35ͷ͍͕ۙࢴ߹ͷ 150[deg]ʢ৭ʣͱࢴ

͕ԕ͍߹ͷ 150 [deg]ʢΦϨϯδ৭ʣʹண͢Δɽ͕ࢴԕ͍߹ͷ 150 [deg]ͷ

ํ͕ଟ͘ͷ߲ͰධՁ͕͕͍ߴҰରൺֱ๏ͷ݁ՌͰɼ͍͕ۙࢴ߹ͷ 150 [deg]

ͷํ͕ײ͕͍ߴɽ͍͕ۙࢴ߹ͷ 150 [deg]ͷ Β͔ͳ”ͷ߲ͷධՁͷ“

͕͞ɼదͳʮൈ͚ײʯʹͳΓ૯߹తͳߴධՁʹͭͳ͕ͬͨͷͰͳ͍͔ͱ͑ߟ

ΒΕΔɽൈ͚ײͱɼ͖ͬͪΓ͍ͯ͠Δதʹφνϡϥϧ͞งғؾͷॊΒ͔͞ͳ

Ͳ͕ᕷΉΑ͏ͳελΠϧΛҙຯ͠ [32]ɼϑΝογϣϯܕɼԽহΛද͢ݱΔࡍ

ΘΕΔͰΑ͘ࢽࡶ༿ͱͯ͠ϑΝογϣϯݴΔ͢ݱΕ͓ͯΓҹΛද͞༺ʹ

Λग़͢͜ͱʹΑΓɼ͖ͬͪΓ͗͢͠ͳ͍ͱ͔ɼ͘ͳΓ͗͢ײ༿Ͱ͋Δɽൈ͚ݴ

ͳ͍ͱ͔ɼ͋Δ͜ͱʹภΓ͗͢ͳ͍Α͏ʹ͢ΔޮՌ͕͋ΔɽҎ্ΑΓɼঁੑݟ

͚ͨͩͰͳ͘͠Έ͢͞ɼಈ͖ɼ҆৺ײɼදͳͲ૯߹తͳόϥϯε͕ײ

ʹӨ͠ڹɼஉੑͨݟ͕ײʹӨ͢ڹΔͱ͑ߟΒΕΔɽ

ঁੑϩϘοτʹڵຯؔ৺͕ബ͍ͱΑ͘ݴΘΕΔ͕ɼFig. 36ʙFig. 39ͷ “໘ന

͍”ͷ߲ΑΓɼ20ʙ49ࡀͷঁੑʹؔͯͦ͠ͷ௨ΓͰ͋Δ͕ɼ50ʙ71ࡀͷঁੑ

 20ʙ49ࡀͷஉੑͱಉఔͷڵຯؔ৺Λ͍ͯͬ࣋Δͱ͑ߟΒΕΔɽ
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5. ͓ΘΓʹ

5.1 ·ͱΊ

ຊڀݚͰɼΞϯυϩΠυϩϘοτͰࣔ͠͠ࢦಈ࡞Λੜ͠ɼײΛͨ࣋ΕΔ

͍ͯͭʹௐࠪͨ͠ɽ͞Βʹྸɾੑผʹ͓͚ΔධՁͷҧ͍͍ͯͭʹ࡞ಈࣔ͠͠ࢦ

ௐࠪͨ͠ɽ্ͱલͷ֯ͱࣔ͢͠ࢦମͰ͋ΔࢴͷҐஔΛύϥϝʔλͱ͠

ͯ 8ύλʔϯͷಈ࡞Λੜͯ͠ΞϯυϩΠυϩϘοτʹ࣮͠ɼൺֱͨ͠ɽಈ࡞

Λੜ͢Δʹ͋ͨΓγϛϡϨʔλΛ༻ͨ͠ɽ·ͣγϛϡϨʔλ্Ͱಈ࡞Λੜ

ͦ͠ͷಈ࡞Λ࣮ػͰੜͨ͠ɽ

ͦͯ͠ɼ20ʙ30ࡀͷஉঁ֤ ܭ10໊ 20໊ͱɼ20ʙ49ࡀͱ 51ʙ71ͦࡀΕͧΕஉ

ঁ֤ ܭ25໊ 100໊ͰҹධՁ࣮ݧΛͨͬߦɽҹධՁ࣮ݧͷ݁Ռɼ࠷ײΛ

߹ͷ্ͱલͷ͕͍͕֯ۙࢴ࡞Εͨಈͨ࣋ 150 [deg]ɼ࠷ධՁ͕͍ಈ

ԕ͍߹ͷ͕ࢴ࡞ 180, 51.7 [deg]Ͱ͋ΓɼࢴΛࣔ͢͠ࢦͱ͍͏ߦҝ͕ୡ͞Ε

͍ͯΔಈ͕ͨ࣋ײʹ࡞ΕΔͱ͑ߟΒΕΔɽҰରൺֱ๏ʹΑΔײΛͨ࣋ΕΔಈ

ͷॱҐɼྸੑผʹΑΔେ͖ͳҧ͍ͳ͔͕ͬͨɼSDϓϩϑΝΠϧͰ࡞

ੑผྸʹΑΔҧ͍͕ଟݟΒΕͨɽ·ͨɼ50ʙ71ࡀͷඃऀݧͷํ͕ 20ʙ49

ͷईͱ࡞ධՁͷ͍ಈ࠷ͷईͱ࡞ಈ͍ߴධՁͷ࠷ΑΓऀݧͷඃࡀ

ͷ͕ࠩେ͖͘ɼྸ͕͍ݏ͖͕ํ͍ߴͷࠩେ͖͍ͱ͑ߟΒΕΔɽ·ͨɼ

ΒΕΔɽ͑ߟ४͕உঁͰେ͖͘ҟͳΔͱجΛܾΊΔ͍ݏ͖

5.2 ͷ՝ͱలޙࠓ

ڀݚΒΕΔɽຊ͛ڍ͕๏ͷํࢪͷ࣮ݧͷ՝ͱͯ͠ɼ·ͣҹධՁ࣮ޙࠓ

ͰɼҹධՁ࣮ݧΛࡍ͏ߦඃऀݧʹΞϯυϩΠυϩϘοτͷಈ࡞ͷಈըΛ؍

ͯ͠ධՁͯ͠ΒͬͨɽಈըͰ࣮ݧΛ࣮͢ࢪΔ͜ͱͰଟ͘ͷਓʹҹධՁ࣮ݧΛ

Δ͑ߟΞϯυϩΠυϩϘοτΛར༻͢Δ͜ͱΛʹࡍΔ͜ͱ͕Ͱ͖͕ͨɼ࣮͢ࢪ࣮

ͱ࣮ػͰಈ࡞Λͯ͠؍Βͬͨํ͕ΑΓਖ਼֬ͳҹ͕͔ΔͷͰͳ͍͔ͱߟ

͑ΒΕΔɽ࣮ػͰͷಈ࡞Λͯ͠؍Β͏߹ɼΞϯυϩΠυϩϘοτ͕ஔ͔Ε

͍ͯΔຊֶʹଟ͘ͷඃऀݧʹདྷͯΒ͏͜ͱɼ·ͨٯʹɼଟ͘ͷඃू͕ऀݧ·
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Γͦ͏ͳॴʹΞϯυϩΠυϩϘοτΛ͍ͯͬ࣋͘͜ͱࠔͰ͋Γ͕͋

ΔͨΊɼղܾࡦΛ͑ߟΔඞཁ͕͋Δɽ

ຊ࣮ݧͰϩϘοτͷಈ͚ͩ࡞ͷൺֱΛͨͬߦɽਓؒͷঁੑͱϩϘοτ͕ಉ͡

Ͱಉ͡ධՁ݁ՌʹͳΕɼਓ࡞ಈͨͬߦɼਓؒͱϩϘοτ͕͍ߦΛ࡞ಈࣔ͠͠ࢦ

ΛϩϘοτʹ࣮͢Εྑ͍͜ͱʹͳΔɽ݁Ռ͕࡞ಈ͍ߴͷײͳͬͯߦ͕ؒ

ҟͳΔ߹ɼϩϘοτಛ༗ͷಈ͕͋࡞Δ͜ͱʹͳΓײͷ͍ߴಈ࡞ͷಛΛݟ

͚ͭΔඞཁ͕͋ΔɽͦͷͨΊɼਓ͕ؒ͏ߦಈ࡞ͱϩϘοτ͕͏ߦಈ࡞ͷײΛ

ൺֱ͢Δඞཁ͕͋Δɽ

ຊڀݚͰಈ࡞ʹணͯ͠ײʹ͍ͭͯௐࠪͨ͠ɽ͔͠͠ɼಈ࡞ʹணͯ͠

͍Δʹ͔͔ΘΒͣදʹ͍ͭͯͷࢦఠ͕ 10݅ʢશମͷ 1ׂʣ͋ͬͨɽগͳ͘

ͱإͷ͋ΔϩϘοτΛ༻͢Δ߹ɼϩϘοτΛݟΔਓಈ͚ͩ࡞Ͱͳ͘ද

ʹ͢Δͱ͑ߟΒΕΔɽͦͷͨΊɼײΛͨ࣋ΕΔͨΊʹಈ͚ͩ࡞Ͱͳ͘

දࢹઢྀ͢ߟΔඞཁ͕͋Δͱ͑ߟΒΕΔɽ
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ँࣙ

ຊڀݚɼಸྑઌՊֶٕज़େֶӃେֶ ใՊֶڀݚՊ ใՊֶઐ߈ ϩϘ

ςΟΫεࣨڀݚ খּڭ࢘ݪतͷ͝ࢦಋͷԼͰ͍ߦ·ͨ͠ɽຊڀݚͷߦʹ͋ͨ

Γɼوॏͳ͝ࢦಋͱ͝ॿݴͱࣀΓ·ͨ͠ຊڀݚՊͷখּڭ࢘ݪतʹਂ͘ँײக͠

·͢ɽ

จࣥචʹ͋ͨΓɼ͝ࢦಋͱ͝ॿݴΛ͖·ͨ͠ຊڀݚՊͷഡాلതڭतʹਂ

க͠·͢ɽँײ͘

·ͨɼڀݚձϛʔςΟϯάͳͲͰํڀݚʹ͍ͭͯ͝ҙݟɼ͝ࢦಋ͖·͠

ͨຊڀݚՊͷߴদ३।ڭतʹਂ͘ँײக͠·͢ɽ

ຊڀݚͷํڀݚڀݚͷߦʹ͍ͭͯଟ͘ͷ͝ࢦಋɼ͝ॿݴΛ͖·ͨ͠ຊ

க͠·͢ɽँײ͘ਂʹڭՊͷஸ໌ॿڀݚ

ຊڀݚʹ͍ͭͯͷ༷ʑͳٞɼӳจఴͳͲଟ͘ͷʹ͓͍ͯ͝ࢦಋɼ͝ॿݴ

Λ͖·ͨ͠ຊڀݚՊͷGARCIA RICARDEZ Gustavo Alfonsoॿँײ͘ਂʹڭ

க͠·͢ɽ

େֶੜ׆ࣄॲཧͳͲ༷ʑͳ໘Ͱαϙʔτ͖ͯ͠·ͨ͠ຊࣨڀݚൿॻͷେ

ඒઍࢯɼాඒًँײ͘ਂʹࢯக͠·͢ɽ

ຊࣨڀݚതظޙ࢜՝ఔͷ౬ޱজॏࢯʹΠϯλϥΫγϣϯάϧʔϓͷϝϯόʔ

ͱ༷ͯ͠ʑͳܗͰ͝ࢧԉ͖·ͨ͠.ਂ͘ँײக͠·͢ɽ

ઌഐɼಉഐͳΒͼʹޙഐͨͪʹڀݚֶੜੜ׆ΛૹΔ͏͑Ͱ͝ॿݴ༷ʑͳ

க͠·͢ɽँײ͘ਂ.ͨ͠·Λ͖ྗڠ

ຊڀݚͷ࣮ݧߦʹ͋ͨΓɼඃͯ͠ྗڠʹऀݧԼͬͨ͞ಉഐɼޙഐͷօ༷ʹײ

ँக͠·͢ɽ

ँײ͍ͨ྆ɼՈɼͳΒͼʹ༑ਓͨͪʹ৺͔Βͯ͑ࢧΛ׆ɼֶੜੜʹޙ࠷

க͠·͢ɽ
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