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Aiming at building culturally adapted conversational agents, this paper collects comparative multimodal conversation 

corpus, analyzes nonverbal behaviors focusing on posture shifts, and proposes an agent behavior generation mechanism.  

First, we collect conversation corpus in Germany and Japan using exactly the same experimental setting and materials. Then, 

we analyze the frequency and the distribution of posture shifts for each culture, and compares the difference between the two 

countries. As a result, we found that usage of head and leg postures are quite similar between the two cultures. However, as 

for arm postures, frequently used posture types are very different to each other. Finally, based on the empirical results, we 

will propose a mechanism that takes text input and generates synchronized speech and character animations as agent’s 

nonverbal behaviors that are natural and appropriate in a given culture.  

1.  

ゝㄒ䜔ᩥ໬䛜␗䛺䜛ே䛸䛾䝁䝭䝳䝙䜿䞊䝅䝵䞁䛻䛚䛔䛶䠈┦ᡭ

䛾⾲᝟䜔䛧䛠䛥䛜⮬ศ䛾ᩥ໬䛸ⱝᖸ␗䛺䛳䛶䛔䜛䛣䛸䛻Ẽ௜䛝䠈

఍ヰ䛜䝇䝮䞊䝈䛷䛺䛔䛸ឤ䛨䜛䛣䛸䛜䛒䜛䠊ᡃ䚻䛿䠈䛣䛾䜘䛖䛺䝁

䝭䝳䝙䜿䞊䝅䝵䞁䛻䛚䛡䜛ᩥ໬ⓗ䛺≉ᚩ䜢䝴䞊䝄䜲䞁䝍䝣䜵䞊䝇

䛻ྲྀ䜚ධ䜜䜛䛣䛸䜢┠ᣦ䛧䠈ᩥ໬䛻㐺ྜ䛧䛯᣺䜛⯙䛔䛜䛷䛝䜛఍

ヰ䜶䞊䝆䜵䞁䝖䛾㛤Ⓨ䜢㐍䜑䛶䛔䜛䠊䛭䛾➨୍ẁ㝵䛸䛧䛶䠈䝗䜲

䝒䛸᪥ᮏ䛻䛚䛔䛶䠈ྠ䛨ᐇ㦂ᡭ⥆䛝䜢⏝䛔䛶ẚ㍑ྍ⬟䛺఍ヰ䝁

䞊䝟䝇䜢཰㞟䛧䠈ᇶ♏ⓗ䛺ศᯒ䜢⾜䛳䛯[1]䠊ᮏ◊✲䛷䛿䠈ጼໃ

䜔䝆䜵䝇䝏䝱䛾㠀ゝㄒ⾜ື䛾㐪䛔䜢䠈䛥䜙䛻ヲ⣽䛻⤫ィⓗ䛻ศ

ᯒ䛧䛯⤖ᯝ䜢ሗ࿌䛩䜛䛸䛸䜒䛻䠈ศᯒ⤖ᯝ䛻ᇶ䛵䛝䠈ྛ䚻䛾ᩥ

໬䛻㐺ᛂ䛧䛯఍ヰ䜶䞊䝆䜵䞁䝖䛾㠀ゝㄒ⾜ື䜢⮬ື⏕ᡂ䛩䜛

ᶵᵓ䜢ᥦ᱌䛩䜛䠊 

2.  

䝗䜲䝒ேྠኈ 20⤌䠈᪥ᮏேྠኈ 22⤌䛛䜙ྛ⤌ 3ᑐヰ (ྜィ

⣙ 25 ศ㛫) 䛾఍ヰ䜢཰㘓䛧[1]䠈䛭䛾䛖䛱䠈䝗䜲䝒ேྠኈ 8 ⤌䠈

᪥ᮏேྠኈ䠍䠌⤌䛾ᑐヰ䛻䛴䛔䛶ヲ⣽䛺ศᯒ䜢⾜䛳䛯䠊 3ᑐヰ

䛾ෆヂ䛿䠈1 ᑐヰ┠䠖ึᑐ㠃䛾఍ヰ䠈2 ᑐヰ┠䠖䛒䜛┠ⓗ䛻ᑐ䛧

䛶䛾㆟ㄽ䠈3 ᑐヰ┠䠖┠ୖ䛾ே䛸䛾఍ヰ䛷䛒䜛䠊䛭䛾䛖䛱䠈ึᑐ

㠃䛾ᑐヰ䛻䛴䛔䛶䛾䜏ศᯒ䜢⾜䛳䛯䠊 

ణ䛧䠈ᮏ◊✲䛷䛿䠈఍ヰཧຍ⪅䛾୍᪉ (௨ᚋ䠈ཧຍ⪅ B 䛸࿧

䜆) 䛾⾜ື䜢ẚ㍑ⓗᆒ୍䛻䛧䠈䛭䜜䛻ᑐ䛧䛶䠈௚᪉ (௨ᚋ䠈ཧຍ

⪅ A䛸࿧䜆) 䛾⾜ື䜢ẚ㍑䛷䛝䜛䜘䛖䛻䠈ヰ⪅ B䛸䛧䛶⏨ᛶ 2ྡ䠈

ዪᛶ 2 ྡ䛾ತඃ䠈䛒䜛䛔䛿₇๻⤒㦂⪅䛜஺௦䛷཰㘓䛻ཧຍ䛧

䛯䠊Ⓨヰᩘ䛿䠈䝗䜲䝒䠖1094  (A䠖639䠈B䠖455)䠈᪥ᮏ䠖1556 (A䠖

833䠈B䠖723) 䠅䛷䛒䛳䛯䠊 

 

2.1  

ᑐヰཧຍ⪅䛾㠀ゝㄒ⾜ື䛸䛧䛶䠈ヰ⪅ A 䛾ጼໃ 䠄㢌䠈⭎䠈

㊊䠅䠈䝆䜵䝇䝏䝱䛾Ⓨ⏕⟠ᡤ䛸⾲⌧ᙧែ 䠄⧞䜚㏉䛧ᛶ䠈ὶᬸ䛥䠈

ຊᙉ䛥䠈㏿䛥䠈㛗䛥䠅 䜢䜰䝜䝔䞊䝅䝵䞁䝒䞊䝹 anvil[2] 䜢⏝䛔䛶䠈

30frames/⛊䛾⢭ᗘ䛷䝕䞊䝍໬䛧䛯䠊ᑦ䠈ጼໃኚ໬䛾ศ㢮䛻䛿

[4]䜢䠈䝆䜵䝇䝏䝱⾲⌧ᙧែ䛾ศ㢮䛻䛿 [3] 䜢⏝䛔䛯䠊ᮏ䝁䞊䝟

䝇୰䛾ጼໃ䛸䝆䜵䝇䝏䝱䛾䝕䞊䝍ᩘ䛿௨ୗ䛾㏻䜚䛷䛒䜛䠊 

䞉 䝗䜲䝒ጼໃኚ໬ᩘ䠖644ᅇ(㊊䠖76䠈㢌䠖274䠈⭎䠖294) 

䞉 ᪥ᮏጼໃኚ໬ᩘ䠖561ᅇ(㊊䠖118䠈㢌䠖248䠈⭎䠖195䠅 

䞉 䝆䜵䝇䝏䝱⥲ᩘ䠄䝗䜲䝒䠖184ᅇ䠈᪥ᮏ䠖70ᅇ䠅 

 

䛥䜙䛻䠈䛣䜜䜙䛾㠀ゝㄒ⾜ື䛸Ⓨヰ䛾᭩䛝㉳䛣䛧䝕䞊䝍䜢 1 䛴

䛾 anvil 䝣䜯䜲䝹䛻⤫ྜ䛧䠈ゝㄒ䞉㠀ゝㄒ᝟ሗ䛾ඹ㉳㛵ಀ䜢ど

ぬⓗ䛻䛸䜙䛘䜙䜜䜛䝁䞊䝟䝇䝕䞊䝍䜢సᡂ䛧䛯䠊ᅗ 1䛻䛭䛾୍౛

䜢♧䛩䠊఍ヰ䛾᭩䛝㉳䛣䛧䛷䛿䠈䝫䞊䝈㛗䛜 0.䠏⛊௨ୖ䛷䛒䜛

ሙྜ䛻Ⓨヰ䛾༊ษ䜚䛸䛧䛯䠊 

 

ᅗ 1 సᡂ䛧䛯 anvil䝣䜯䜲䝹 

 㐃⤡ඛ䠖ᒣᒸ㞝἞䠈ᮾி㎰ᕤ኱Ꮫ ᕤᏛᗓ ᝟ሗᕤᏛᑓᨷ䠈 

䠑䠌䠌䠌䠓䠒䠐䠒䠎䠌䠔@st.tuat.ac.jp 
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௨ୗ䛾ศᯒ䛷䛿䠈≉䛻఍ヰ୰䛾ጼໃኚ໬䛻╔┠䛧䠈ヲ⣽䛺

⤫ィⓗศᯒ䜢⾜䛖䠊  

2.2  

ᑐヰ䛸䛿䠈Ⓨヰ䛾␒䠄䝍䞊䞁䠅䜢஺஫䛻஺᭰䛩䜛䛣䛸䛻䜘䜚ᡂ䜚

❧䛴䜒䛾䛷䛒䜛䠊ཧຍ⪅ A 䛾㠀ゝㄒ⾜ື䛸Ⓨヰ䛾㛵ಀᛶ䜢ㄪ

ᰝ䛩䜛䛯䜑䠈ศᯒ䝕䞊䝍ෆ䛷䠈䛰䜜䛜ヰ䛧ᡭ䛛䜢ุᐃ䛧䠈ཧຍ

⪅ A 䛜ヰ䛧ᡭ䛷䛒䜛ሙྜ䜢ヰ⪅䝍䞊䞁䠈ཧຍ⪅ B 䛜ヰ䛧ᡭ䛷

䛒䜛ሙྜ䜢⪺䛝ᡭ䝍䞊䞁䛸䛧䛯䠊 

ᅗ 2 䝍䞊䞁ศ๭ 

2.3  

ጼໃ䛾ኚ໬䛜䝍䞊䞁ෆ䛾䛹䛣䛷㉳䛝䜛䛾䛛䜢ㄪᰝ䛩䜛䛯䜑䛻䠈

䝍䞊䞁䛾㛤ጞ 0.5⛊๓䛛䜙⤊஢ᚋ 0.5⛊ᚋ䜎䛷䛾᫬㛫䜢 3ศ๭

䛧䠈㛤ጞ䛛䜙᭱ึ䛾 1/3 䜢 First䠄䠢䠅䠈୰㛫㒊ศ䜢 Middle (M)䠈

᭱ᚋ䛾 1/3 䜢 End䠄E䠅䛸䛧䛯䠊䜎䛯䠈䝍䞊䞁஺᭰᫬䛾䝫䞊䝈༊㛫

䜢 Pause (P)䛸䛧䛯 (ᅗ 2)䠊 

䝍䞊䞁䛾⥲ᩘ䛸ᖹᆒ⥅⥆㛗䛾䝕䞊䝍䜢ḟ䛾⾲ 1䛻♧䛩䠊 

 

⾲ 1 䝍䞊䞁ᩘ䛸⥅⥆㛗 

3.  

䠝䛾Ⓨヰ୰䠄ヰ⪅䝍䞊䞁୰䠅䛻䛚䛔䛶䠈ྛ༊㛫 (F䠈M䠈E) 䛾䛹

䛣䛷䛹䛾䜘䛖䛺ጼໃኚ໬䛜Ⓨ⏕䛧䛶䛔䜛䛛䜢ศᯒ䛧䛯䠊௨ୗ䛾⾲ 

2䛻䠈ヰ⪅䝍䞊䞁୰䛻䛚䛡䜛㊊䠈㢌䠈⭎䛻㛵䛧䛶඲ጼໃኚ໬ᩘ

୰䛾 F䠈M䠈E䛭䜜䛮䜜䛾Ⓨ⏕๭ྜ䠈㢖ᗘ 1఩䠈2఩䛾ጼໃ䜢䜎

䛸䜑䛯䜒䛾䜢♧䛩䠊䜎䛯䠈⾲䠏䛻䛿䠈⪺䛝ᡭ䝍䞊䞁୰䛾ጼໃኚ໬

䛻㛵䛧䛶⾲ 2䛸ྠᵝ䛻䜎䛸䜑䛯䜒䛾䜢♧䛩䠊 

 

⾲ 2 ヰ⪅䝍䞊䞁୰䛻䛚䛡䜛㊊䠈㢌䠈⭎䛾ጼໃኚ໬ 

 

⾲ 3 ⪺䛝ᡭ䝍䞊䞁୰䛻䛚䛡䜛㊊䠈㢌䠈⭎䛾ጼໃኚ໬ 

 

 

3.1  

ヰ⪅䝍䞊䞁୰䛾ጼໃኚ໬䛻䛴䛔䛶䜎䛸䜑䛯⾲ 2䜘䜚䠈䝗䜲䝒䛻

䛚䛡䜛㠀ゝㄒ⾜ື䛾Ⓨ⏕๭ྜ䛿䠈㊊䠈㢌䠈⭎䠈඲䛶䛻䛚䛔䛶䠈

༊㛫 F䛷䛾Ⓨ⏕㢖ᗘ䛜᭱䜒㧗䛟䠈≉䛻䠈㢌㒊ጼໃ䛻䛴䛔䛶䛿䛭

䛾ഴྥ䛜㢧ⴭ䛷䛒䜛䠊䛭䜜䛻ᑐ䛧䠈᪥ᮏ䛿䠈㢌㒊䛻䛴䛔䛶䛿༊

㛫 F 䛷䛾Ⓨ⏕㢖ᗘ䛜㧗䛔䛜䠈㊊䠈⭎㒊䛻㛵䛧䛶䛿䠈༊㛫 E 䛻

䛚䛔䛶᭱䜒Ⓨ⏕㢖ᗘ䛜㧗䛛䛳䛯䠊 

⪺䛝ᡭ䝍䞊䞁୰䛾ጼໃኚ໬䛻䛴䛔䛶䜎䛸䜑䛯⾲ 3 䜘䜚䠈䝗䜲䝒

䛸᪥ᮏඹ䛻ඹ㏻䛧䛶䠈㠀ゝㄒ⾜ື䛾Ⓨ⏕๭ྜ䛿䠈༊㛫 E 䛷䛾

Ⓨ⏕㢖ᗘ䛜㧗䛔䛣䛸䛜㢧ⴭ䛷䛒䜛䠊 

A)  

⾲ 2䛸⾲ 3䜘䜚䠈䝗䜲䝒䛸᪥ᮏ䛻ඹ㏻䛧䛶㢖ᗘ 1఩䠈2఩䜢༨䜑

䛶䛔䜛(᪥ᮏே䝕䞊䝍䛷䛾䠈㊊䜢䜎䛳䛩䛠䛾ጼໃ䛻ᡠ䛩ጼໃ 

(SLSF )䛸䝗䜲䝒ே䝕䞊䝍䛷䛾䠈㊊䜢ഴ䛡䜛ጼໃ (LSF) 䜢㝖䛟) 䜒

䛾䛿䠈ྑ㊊䠈䛒䜛䛔䛿ᕥ㊊䛻య㔜䜢䛛䛡䜛ጼໃ (WRL䠈LRL) 

䛷䛒䜛䠊䜘䛳䛶䠈䛹䛱䜙䛛䛾㊊䛻య㔜䜢஌䛫䜛ጼໃ䛿䠈୧ᅜ䛻ඹ

㏻䛧䛶㢖ฟ䛩䜛ጼໃ䛰䛸⪃䛘䜙䜜䜛䠊䜎䛯䠈ヰ䛧ᡭ䝍䞊䞁䛸⪺䛝

ᡭ䝍䞊䞁䛻䛚䛔䛶䠈Ⓨ⏕䛩䜛ጼໃ䛿䠈ඹ㏻䛷䛒䜛䛣䛸䛜䜟䛛䜛䠊 

B)  

⾲ 2䛸⾲ 3䜘䜚䠈䝗䜲䝒䛸᪥ᮏ䛻ඹ㏻䛧䛶㢖ᗘ 1఩䠈2఩䜢༨䜑

䛶䛔䜛䜒䛾䛜䠈  ヰ䛧┦ᡭ䛾᪉ྥ䛛䜙㢦䜢⫼䛡䜛ጼໃኚ໬ 

(THdAP)䠈THdAP 䛾ጼໃ䛛䜙ヰ䛧┦ᡭ䛾᪉ྥ䜈䛸㢦䜢ྥ䛝䛺

䛚䛩ጼໃኚ໬ (SHd) 䛷䛒䜛䠊Ⓨヰ㛤ጞ᫬䛻┦ᡭ䛛䜙ど⥺䜢⫼

䛡䜛䛾䛿䠈඾ᆺⓗ䛺䝍䞊䞁㛤ጞಙྕ䛷䛒䜛䛸䛔䜟䜜䛶䛚䜚 [5]䠈

௒ᅇ䠈䝗䜲䝒ே䠈᪥ᮏே䛻䛚䛔䛶䜒ྠᵝ䛾㠀ゝㄒ⾜ື䛜⏝䛔䜙

䜜䜛䛣䛸䛜᫂䜙䛛䛻䛺䛳䛯䠊 

䜎䛯䠈ヰ䛧ᡭ䝍䞊䞁䠈⪺䛝ᡭ䝍䞊䞁䛻䛚䛔䛶ẚ㍑䛧䛯ሙྜ䠈䝗

䜲䝒䛻䛚䛔䛶䠈ヰ䛧ᡭ䛷䛒䜛䛸䛝䛿䠈┦ᡭ䛾᪉ྥ䜈㢦䜢ྥ䛡䜛ጼ

ໃ(SHd)䛜ከ䛔䛾䛻ᑐ䛧䠈⪺䛝ᡭ䝍䞊䞁୰䛷䛿䠈ヰ䛧┦ᡭ䛾᪉

ྥ䛛䜙㢦䜢⫼䛡䜛ጼໃ䜢⾜䛖䛣䛸䛜㢧ⴭ䛷䛒䛳䛯䠊 

C)  

⾲ 2䜘䜚䠈ヰ䛧ᡭ䝍䞊䞁䛻䛚䛡䜛⭎䛾ጼໃ䛷䛿䠈㊊䠈㢌䛾ጼໃ

䛸䛿␗䛺䛳䛶䠈୧ᩥ໬䛷ඹ㏻䛧䛶䛔䜛䜒䛾䛜䛺䛔䠊䝗䜲䝒ே䛿⭎

඲య䜢⏝䛔䜛ጼໃ䠈౛䛘䜀⭎䜢⤌䜐ጼໃ (FAs) 䜔⫝䜢䜒䛴ጼ

ໃ (PHEw) 䜢⾜䛳䛶䛔䜛䛾䛻ᑐ䛧䠈᪥ᮏே䛿䠈ᡭ䜢㢦䛻௜䛡䜛

ጼໃ  (PHFe) 䜔୧ᡭ䜢⤌䜐ጼໃ  (JHs)䠈ᡭ㤳䜢ᣢ䛴ጼໃ 

(PHWr) 䛺䛹䠈୺䛻ᡭ䜢౑䛳䛯ጼໃ䛜⏝䛔䜙䜜䛶䛔䜛䛯䜑䠈䝗䜲

䝒ே䜘䜚䠈ືస䛜ᑠ䛥䛔䛸䛔䛖༳㇟䜢ཷ䛡䜛䠊䜎䛯䠈䝗䜲䝒ே䛷䛿

䝫䜿䝑䝖䛻ᡭ䜢ධ䜜䜛ጼໃ (PHIPt) 䛜᭱䜒ከ䛔䛾䛻ᑐ䛧䛶䠈᪥ᮏ

ே䛷䛿䠈䛣䛾ጼໃ䛿඲䛟ほᐹ䛥䜜䛺䛛䛳䛯䠊  

䜎䛯䠈⾲ 2䛸⾲ 3 䜘䜚䠈⪺䛝ᡭ䝍䞊䞁䛻䛚䛡䜛⭎䛾ጼໃ䛻䛴䛔

䛶䜒䠈ྠᵝ䛾ഴྥ䛜ぢ䜙䜜䜛䠊 

3.2  

㊊䠈㢌䠈⭎㒊఩䛻䛚䛡䜛ྛጼໃኚ໬䛾⥅⥆㛗䛸䛭䛾㢖ᗘ䛾

㐪䛔䛻䛴䛔䛶䠈⾲ 4䡚6 䛻䜎䛸䜑䜛䠊⥅⥆㛗䛿ྛጼໃኚ໬䛾ᖹ

ᆒ⥅⥆㛗䠈㢖ᗘ䛿఍ヰ䛤䛸䛾ᖹᆒ್䜢♧䛩䠊 

A)  

ḟ䛾⾲ 4䛻䠈㊊䛾ጼໃ䛾⥅⥆㛗䠈㢖ᗘ䛻䛴䛔䛶䜎䛸䜑䛯䜒䛾

䜢♧䛩䠊 
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⾲ 4 ㊊㒊ጼໃ䛾⥅⥆㛗䛸㢖ᗘ 

 

⥅⥆㛗䛸㢖ᗘ䛻㛵䛧䛶䛿䠈1ᑐヰ୰䛻䛚䛡䜛㊊㒊䛾ጼໃኚ໬

䛿䠈Ⓨ⏕䛧䛻䛟䛟䠈Ⓨ⏕䛧䛯ሙྜ䛻䛿 10 ⛊௨ୖ䛭䛾ጼໃኚ໬䜢

⾜䛖䛣䛸䛜䜟䛛䜛䠊䜎䛯䠈䝗䜲䝒䛸᪥ᮏ䛻䛚䛔䛶䠈⪺䛝ᡭ䝍䞊䞁䛷

Ⓨ⏕䛧䛯ጼໃኚ໬䛾⥅⥆㛗䛜䠈ヰ䛧ᡭ䝍䞊䞁䛷Ⓨ⏕䛧䛯ጼໃ

ኚ໬䛾⥅⥆㛗䜘䜚䜒㛗䛔䛣䛸䛜䜟䛛䜛䠊 

B)  

ḟ䛾⾲ 5䛻䠈㢌㒊ጼໃ䛾⥅⥆㛗䛸㢖ᗘ䛻䛴䛔䛶䜎䛸䜑䛯䜒䛾

䜢♧䛩䠊  

⾲ 5  㢌㒊ጼໃ䛾⥅⥆㛗䛸㢖ᗘ 

 

⾲ 5䜘䜚䠈⥅⥆㛗䛻㛵䛧䛶䠈඲యⓗ䛻⣙ 1䡚4䠄sec䠅䛸䛺䛳䛶䛔

䛶䠈▷䛔⥅⥆᫬㛫䛷䛒䜛䛣䛸䛜䜟䛛䜛䠊䜎䛯䠈㢖ᗘ䛻㛵䛧䛶䛿䠈䝗

䜲䝒䛸᪥ᮏ䛻ඹ㏻䛧䛶䠈⪺䛝ᡭ䝍䞊䞁䛸ẚ䜉䛶ヰ䛧ᡭ䝍䞊䞁୰䛻

ከ䛟ጼໃኚ໬䛜Ⓨ⏕䛧䛶䛔䜛䛣䛸䛜䜟䛛䜛䠊 

C)  

௨ୗ䛾⾲ 6䛻䠈⭎㒊ጼໃ䛾⥅⥆㛗䠈㢖ᗘ䛻䛴䛔䛶䜎䛸䜑䛯䜒

䛾䜢♧䛩䠊 

⾲ 6 ⭎㒊ጼໃ䛾⥅⥆㛗䛸㢖ᗘ 

 

⾲ 6䜘䜚䠈⥅⥆㛗䛸㢖ᗘ䛻㛵䛧䛶䠈䝗䜲䝒䛸᪥ᮏ䛾㛫䛷䠈䝗䜲䝒

䛿⥅⥆㛗䛜▷䛟㢖ᗘ䛜ከ䛔䛸䛔䛖≉ᚩ䛜䛒䜛䛾䛻ᑐ䛧䠈᪥ᮏ䛿

⥅⥆㛗䛜㛗䛟㢖ᗘ䛜ᑡ䛺䛔䛸䛔䛖≉ᚩ䛜䛒䜛䛣䛸䛜䜟䛛䜛䠊䜎䛯䠈

㊊䠈㢌㒊఩䛸ྠᵝ䛻䠈ヰ䛧ᡭ䝍䞊䞁䛻೫䛳䛶ጼໃኚ໬䛜Ⓨ⏕䛧

䛶䛔䜛䛸䛔䛖≉ᚩ䜒ᚓ䜙䜜䛯䠊 

 

௨ୖ䠈䝗䜲䝒ே䛸᪥ᮏே䛾ᑐヰ䝕䞊䝍䜢ศᯒ䛧䛯⤖ᯝ䠈䝗䜲䝒

ே䛾䝕䞊䝍䛷䛿䠈ጼໃኚ໬䛿༊㛫 F 䛻೫䛳䛶Ⓨ⏕䛩䜛䛾䛻ᑐ

䛧䠈᪥ᮏே䛷䛿䠈༊㛫 F䠈E 䛻೫䛳䛶Ⓨ⏕䛧䛶䛔䜛ഴྥ䛜ぢ䜙䜜䠈

㠀ゝㄒ⾜ື䛾Ⓨ⏕䝍䜲䝭䞁䜾䛜␗䛺䜛䛣䛸䛜䜟䛛䛳䛯䠊 

䛥䜙䛻䠈༊㛫 F䠈M䠈E 䛷䛾Ⓨ⏕㢖ᗘ䛜㧗䛔ጼໃኚ໬䛻䛴䛔

䛶ヲ⣽䛻ㄪ䜉䛯䛸䛣䜝䠈⭎䛾ጼໃ䛻㛵䛧䛶䠈䝗䜲䝒䛸᪥ᮏ䛾㛫䛷

ጼໃኚ໬䛾✀㢮䠈ጼໃ⥅⥆㛗䠈㢖ᗘ䛻䛚䛔䛶኱䛝䛟␗䛺䛳䛶䛔

䜛䛣䛸䛜䜟䛛䛳䛯䠊㊊䛸㢌䛾ጼໃ䛻㛵䛧䛶䛿䠈Ⓨ⏕㢖ᗘ䛜㧗䛛䛳

䛯ጼໃ䛜ඹ㏻䛧䛶䛔䛯䛣䛸䛛䜙ᩥ໬䛾㐪䛔䛻౫Ꮡ䛧䛺䛔ඹ㏻䛧

䛯ጼໃ䛷䛒䜛䛸⪃䛘䜙䜜䜛䠊 

ヰ䛧ᡭ䝍䞊䞁䛸⪺䛝ᡭ䝍䞊䞁䛻䛚䛔䛶ጼໃኚ໬䛾Ⓨ⏕㢖ᗘ䛜

␗䛺䛳䛶䛔䛯䛣䛸䛛䜙䠈ヰ䛧ᡭ䛷䛒䜛䛸䛝䛻ጼໃኚ໬䛜Ⓨ⏕䛧䜔

䛩䛟䠈䜎䛯䠈㢌㒊ጼໃ䛻㛵䛧䛶䛿䠈Ⓨ⏕䛩䜛ጼໃኚ໬䛻䜒㐪䛔

䛜ぢ䜙䜜䛯䠊 

䝕䞊䝍ศᯒ䛻䜘䜚ᚓ䜙䜜䛯㠀ゝㄒ⾜ື䛾Ⓨ⏕䝍䜲䝭䞁䜾䛾㐪

䛔䛸䠈༊㛫 F䠈M䠈E 䛷䛾㢖ฟጼໃ䛾㐪䛔䠈䛭䛧䛶ಶ䚻䛾ጼໃኚ

໬䛾⥅⥆㛗䞉㢖ᗘ䛾㐪䛔䜢⏝䛔䛶䠈ḟ❶䛷䛿䠈ጼໃ䛾⮬ື⏕ᡂ

䜢⾜䛖䝅䝇䝔䝮䜢ᥦ᱌䛩䜛䠊 

4.  

ᥦ᱌䛩䜛䝅䝇䝔䝮䛿䠈䜶䞊䝆䜵䞁䝖ືసỴᐃ䝅䝇䝔䝮䛸䛧䛶䠈

䝏䝱䝑䝖䝅䝇䝔䝮䜔እᅜㄒᩍᮦ䛸䛧䛶ᛂ⏝䛩䜛䛣䛸䜢⪃䛘䛶䛔䜛䠊 

4.1  

䝅䝇䝔䝮ᵓᡂ䛿䠈ᅗ 3䛾㏻䜚䛷䛒䜛䠊௨ୗ䠈ᅗ୰䛾␒ྕ㡰䛻䠈䝅

䝇䝔䝮䛾ฎ⌮䝣䝻䞊䜢ㄝ᫂䛩䜛䠊 

 

ᅗ 3  䝅䝇䝔䝮ᵓᡂᅗ  

 

① 䝔䜻䝇䝖䛜ධຊ䛥䜜䜛䛸䠈᭱ึ䛻ධຊᩥ䛾ึᮇฎ⌮䠈ゝㄒฎ

⌮䜢⾜䛖䠊䛭䛾ᚋ䠈ධຊ䝔䜻䝇䝖䜢ᒚṔ⟶⌮㒊䠈㡢ኌྜᡂ㒊䠈

䝆䜵䝇䝏䝱Ỵᐃ㒊䠈༊㛫Ỵᐃ㒊䛻ฟຊ䛩䜛䠊 

② 㡢ኌྜᡂ㒊䛷䛿䠈ධຊ䝔䜻䝇䝖䜢ཷ䛡ྲྀ䜛䛸䠈ྜᡂ㡢䛾㡢⣲

䝍䜲䝭䞁䜾䜢ィ⟬䛧䠈䛭䜜䜢༊㛫Ỵᐃ㒊䛻䠈䜎䛯䠈సᡂ䛥䜜䛯

㡢ኌ䜢⾲᝟䝟䝷䝯䞊䝍Ỵᐃ㒊䛻ฟຊ䛩䜛䠊⾲᝟䝟䝷䝯䞊䝍Ỵ

ᐃ㒊䛷䛿䠈㡢ኌ䛸䝰䝕䝹䛸䛾䝸䝑䝥䝅䞁䜽䜢⾜䛔䠈⾲᝟䝟䝷䝯

䞊䝍䜢సᡂ䛧䠈䛭䛾䝕䞊䝍䜢䜰䝙䝯䞊䝅䝵䞁సᡂ㒊䛻ฟຊ䛩

䜛䠊 

③ ධຊ䛥䜜䛯㡢⣲䝍䜲䝭䞁䜾䝕䞊䝍䠈ධຊ䝔䜻䝇䝖䠈ᩥ໬㑅ᢥ䝇

䜲䝑䝏䛾್䛜༊㛫Ỵᐃ㒊䛻ධຊ䛥䜜䜛䛸䠈䜎䛪䠈ᒚṔ䝕䞊䝍

䛸ಶ䚻䛾ጼໃኚ໬ศᯒ䝕䞊䝍䜢ẚ㍑䛧䠈㒊఩䛤䛸䛻 (1) ጼໃ

ኚ໬䜢⾜䛖䛛䛹䛖䛛䠈(2) ⾜䛖ሙྜ䛿䛭䛾༊㛫䜢Ỵᐃ䠄ヲ䛧䛟

䛿ḟ㡯┠䛷㏙䜉䜛䠅䛩䜛䠊䛭䛾ᚋ䠈ጼໃ䝟䝷䝯䞊䝍Ỵᐃ㒊䛻

䛶䠈ጼໃỴᐃ㒊䛷㑅ᢥ䛥䜜䛯ጼໃ䛾ලయⓗ䛺⾲⌧䛻㛵䛩䜛

ヲ⣽䛺䝟䝷䝯䞊䝍䜢Ỵᐃ䛧䠈䛭䛾䝕䞊䝍䜢䜰䝙䝯䞊䝅䝵䞁సᡂ

㒊䛻ฟຊ䛩䜛䠊䜎䛯䠈䝆䜵䝇䝏䝱Ỵᐃ㒊䛻䛚䛔䛶䜒䠈䝆䜵䝇䝏

䝱Ỵᐃ䝹䞊䝹䛻ᚑ䛳䛶䠈ධຊ䛾䝔䜻䝇䝖䛸㡢ኌ䛾䝍䜲䝭䞁䜾䝕

䞊䝍䛛䜙䠈䛹䛾䝍䜲䝭䞁䜾䛷䛹䛾䝆䜵䝇䝏䝱䜢⾜䛖䛛䜢Ỵᐃ䛩䜛䠊

䛭䛾ᚋ䠈䝆䜵䝇䝏䝱䝟䝷䝯䞊䝍Ỵᐃ㒊䛻䛶䝆䜵䝇䝏䝱䛾ᙉ䛥䠈

䝇䝢䞊䝗䛺䛹䛾䝟䝷䝯䞊䝍䛜Ỵᐃ䛥䜜䠈䛣䜜䜙䛾᝟ሗ䛜䜰䝙䝯

䞊䝅䝵䞁సᡂ㒊䛻ฟຊ䛥䜜䜛䠊 

④ 䜰䝙䝯䞊䝅䝵䞁సᡂ㒊䛷䛿䠈✀㢮䛾ධຊ䝕䞊䝍䠄⾲᝟䝟䝷䝯

䞊䝍䜢ྵ䜐㡢ኌ䝕䞊䝍䠈ጼໃ䝟䝷䝯䞊䝍䠈䝆䜵䝇䝏䝱䝟䝷䝯䞊

䝍䠅䛛䜙䠈䜰䝙䝯䞊䝅䝵䞁䜢⏕ᡂ䛧䠈㡢ኌ䛸ྠᮇ䛧䛯䜰䝙䝯䞊䝅

䝵䞁䜢ฟຊ䛩䜛䠊 

 

4.2  

๓⠇䛾③䛻䛒䛯䜛䠈㠀ゝㄒືసỴᐃ㒊୰䛾ጼໃỴᐃ᪉ᘧ䛻

䛴䛔䛶䠈䛥䜙䛻ヲ⣽䛻ㄝ᫂䛩䜛䠊㠀ゝㄒືసỴᐃ㒊䛻䛚䛡䜛ฎ

⌮䛾䝣䝻䞊䝏䝱䞊䝖䜢ᅗ 4䛻♧䛩䠊  
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ᅗ 4 㠀ゝㄒືసỴᐃ㒊ฎ⌮䝣䝻䞊䝏䝱䞊䝖 

 

౛䛘䜀䠈䝔䜻䝇䝖䛂䛚䛿䜘䛖䛤䛦䛔䜎䛩䠈௒᪥䜒䛔䛔ኳẼ䛷䛩

䛽䠊䛃䛜ධຊ䛥䜜䠈ᩥ໬㑅ᢥ䛿䠈J 䠄䜶䞊䝆䜵䞁䝖䛻᪥ᮏே䛾ጼ

ໃ䜢⾜䜟䛫䜛䠈䝗䜲䝒ே䛾ጼໃ䜢⾜䜟䛫䛯䛔ሙྜ䛻䛿䠈G䠅 䛜㑅

ᢥ 䛥 䜜 䠈 㡢 ኌ ྜ ᡂ ჾ 䛛 䜙 ฟ ຊ 䛥 䜜 䛯 ྜ ᡂ 㡢 ኌ 䛾 㛗 䛥 䛜

2500msec 䛸䛺䜛䛸䛝䠈⭎䛾ጼໃ䜢Ỵᐃ䛩䜛㝿䛻䛿䠈௨ୗ䛾䜘䛖䛺

ฎ⌮䛜⾜䜟䜜䜛䠊 

䜎䛪䠈ᒚṔ䜢ཧ↷䛧䛯䛸䛝䠈⌧ᅾ䜶䞊䝆䜵䞁䝖䛜⾜䛳䛶䛔䜛ጼ

ໃ䜢ཧ↷䛩䜛䛸䠈2000䠄msec䠅๓䛛䜙 PHFe䜢⾜䛳䛶䛔䜛䛣䛸䛜ᚓ

䜙䜜䛯䛸䛩䜛䠊䜎䛯䠈⾲ 6 䛛䜙䠈PHFe 䛾ᖹᆒ⥅⥆㛗䛜 3500

䠄msec䠅䛷䛒䜛䛣䛸䛜䜟䛛䜛䠊ᒚṔ䛾⥅⥆㛗 2000msec 䛸㡢ኌ䛾

᫬㛫㛗䛜 2500msec䛷䛒䜛䛯䜑䠈䛣䛾Ⓨヰ䛻䛚䛔䛶䠈PHFe䛾ጼ

ໃ䜢⥅⥆䛧䛯ሙྜ䠈⾲䠒䛛䜙ᚓ䜙䜜䛯 PHFe 䛾ᖹᆒ⥅⥆㛗䜢㉸

䛘䜛䠊䛣䛾䛯䜑䠈㡢ኌ䛾᫬㛫㉸ 2500msec 䛾䛖䛱䠈᭱ᚋ䛾

1000msec䛻ᑐᛂ䛩䜛༊㛫 M䜒䛧䛟䛿 E䛻䛚䛔䛶ጼໃኚ໬䜢⾜

䛖䛣䛸䜢Ỵᐃ䛩䜛䠊䜒䛧䠈Ⓨヰ㡢ኌ䛜▷䛟䠈ྠ䛨ጼໃ䜢⥅⥆䛧䛶䜒䠈

PHFe䛾ᖹᆒ⥅⥆㛗䜢㉸䛘䛺䛔ሙྜ䛻䛿䠈ጼໃኚ໬䜢⾜䜟䛺䛔䠊

༊㛫 M 䛸 E 䛾䛹䛱䜙䛷⾜䛖䛛䛿䠈⾲ 2 䛻♧䛧䛯༊㛫 M 䛸 E 䛾

๭ྜ䛻ᛂ䛨䛶Ỵᐃ䛩䜛䠊౛䛘䜀䠈༊㛫 E 䛷ጼໃኚ໬䜢⾜䛖䛣䛸

䛜Ỵᐃ䛥䜜䛯ሙྜ䠈ḟ䛻䠈ೃ⿵Ỵᐃ䝰䝆䝳䞊䝹䛻䛂 JAE䛃

䠄Japanese Arm End䠅䛾䠏䛴⤌䛾䝟䝷䝯䞊䝍䛜ධຊ䛥䜜䠈༊㛫 E

䛻䛚䛡䜛ጼໃኚ໬䛾ೃ⿵䛜ฟຊ䛥䜜䜛䠊䛣䛣䛷䠈ೃ⿵Ỵᐃ䝰䝆

䝳䞊䝹䛿䠈⾲ 2 䛻♧䛧䛯ጼໃኚ໬䛾ศᕸ䠄JH䡏䠖40%䠈PHWr䠖

20%䠅䛻ᛂ䛨䛯ጼໃኚ໬䠄౛䠖JH䡏䠅䜢㏉䛩䠊 

4.3 1   

䜶䞊䝆䜵䞁䝖ືసỴᐃ䝅䝇䝔䝮䜢䝏䝱䝑䝖䝅䝇䝔䝮䛻⤌䜏㎸䜐

䛣䛸䛻䜘䜚䠈ᅗ 5䛻♧䛩䜘䛖䛺䜻䝱䝷䜽䝍䞊䜰䝙䝯䞊䝅䝵䞁௜䛝䝏䝱

䝑䝖䝇䝔䝮䛜ᐇ⌧䛷䛝䜛䠊䝏䝱䝑䝖䝅䝇䝔䝮䜢౑䛖䜘䛖䛻䠈䝔䜻䝇䝖䜢

཮᪉䛜ධຊ䛩䜛䛸䠈䛭䜜䛜㡢ኌ䛸䜻䝱䝷䜽䝍䞊䜰䝙䝯䞊䝅䝵䞁䛻

ኚ᥮䛥䜜䛶┦ᡭഃ䛾⏬㠃䛻⾲♧䛥䜜䜛䠊 

 

ᅗ 5  䝏䝱䝑䝖䝅䝇䝔䝮䜲䝯䞊䝆 

 

౛䛘䜀䠈฼⏝⪅ B䠄ᅗ୰䠖ྑഃ䛾ே䠅䛜䝔䜻䝇䝖䝪䝑䜽䝇䛻䝔䜻

䝇䝖䠄䛂䛣䜣䛻䛱䛿䠈䛚ඖẼ䛷䛩䛛䠛䛃䠅䜢ᡴ䛱㎸䜐䛸䠈฼⏝⪅ A

䛾⏬㠃ୖ䠄ᅗ୰䠖ᕥഃ䛾⏬㠃䠅䛷䠈B 䛾䜶䞊䝆䜵䞁䝖䛜㡢ኌ䠄䛂䛣

䜣䛻䛱䛿䠈䛚ඖẼ䛷䛩䛛䠛䛃䠅䛻ྠᮇ䛧䛶ጼໃ䛾ኚ᭦䜔䝆䜵䝇

䝏䝱䜢⾜䛖䠊䜎䛯䠈䝗䜲䝒ே䠋᪥ᮏே䝰䞊䝗䛻タᐃ䛩䜛䛣䛸䛻䜘䜚䠈

ᩥ໬䛻㐺ᛂ䛧䛯䜶䞊䝆䜵䞁䝖㠀ゝㄒ⾜ື䛜⮬ືⓗ䛻⏕ᡂ䛥䜜䜛䠊 

 

4.4 2   

እᅜㄒᩍᮦ䛸䛧䛶䛾౑⏝䜲䝯䞊䝆䜢ᅗ 6䛻♧䛩䠊䝏䝱䝑䝖䝅䝇

䝔䝮䛸䛿␗䛺䜚䠈䜰䝙䝯䞊䝅䝵䞁䛾ฟຊ䛿䠈⏕ᚐഃ䜈䛾䜏⾜䜟䜜

䜛䠊 

ᅗ 6  እᅜㄒᩍᮦ䝅䝇䝔䝮䜲䝯䞊䝆 

 

౛䛘䜀䠈᪥ᮏㄒ䛾ඛ⏕ J 䛜ධຊ䝔䜻䝇䝖䝪䝑䜽䝇䛻䝔䜻䝇䝖䜢

ᡴ䛱㎸䜐䛸䠈฼⏝⪅ S 䛾⏬㠃ୖ䛷䠈J 䛾䜶䞊䝆䜵䞁䝖䛜㡢ኌゝ

ㄒ䛻ྠᮇ䛧䛶ጼໃ䛾ኚ᭦䜔䝆䜵䝇䝏䝱䜢⾜䛖䠊䜎䛯䠈䝗䜲䝒ே䠋

᪥ᮏே䝰䞊䝗䛻タᐃ䛩䜛䛣䛸䛻䜘䜚䠈ᩥ໬䛻㐺ᛂ䛧䛯ືస䜢⾜䛖

ඛ⏕䜶䞊䝆䜵䞁䝖䛜⮬ືⓗ䛻⏕ᡂ䛥䜜䜛䠊䛣䛾䜘䛖䛺䝅䝇䝔䝮䛻

䜘䜚䠈⏕ᚐ䛿䠈ゝㄒ䛾䜏䛺䜙䛪䠈㠀ゝㄒⓗ䛺䝁䝭䝳䝙䜿䞊䝅䝵䞁䛻

䛴䛔䛶䜒Ꮫ䜆䛣䛸䛜䛷䛝䜛䠊 

5.  

ᮏ✏䛷䛿䠈఍ヰ䛻䛚䛡䜛ጼໃ䛾≉ᚩ䜢䝗䜲䝒ே䛸᪥ᮏே䛾

఍ヰ䝕䞊䝍䜢ẚ㍑䛩䜛䛣䛸䛻䜘䜚᫂䜙䛛䛻䛧䠈䛣䜜䛻ᇶ䛵䛝䠈ᩥ

໬䛻㐺ᛂ䛧䛯఍ヰ䜶䞊䝆䜵䞁䝖䛾ືసỴᐃᶵᵓ䜢ᥦ᱌䛧䛯䠊ᮏ

◊✲䛷䛿䠈Ⓨヰ䛾ෆᐜ䛸㠀ゝㄒ⾜ື䛸䛾㛵ಀ䛻䛴䛔䛶䛿䠈ᮍ

ศᯒ䛷䛒䜛䛜䠈䝆䜵䝇䝏䝱➼䛾㠀ゝㄒ⾜ື䛜䠈≉䛻Ⓨヰෆᐜ䛻

౫Ꮡ䛧䛶䛔䜛ྍ⬟ᛶ䛿㧗䛔䠊௒ᚋ䛿䛣䛾Ⅼ䜒䝅䝇䝔䝮ᐇ⿦䛻䛚

䛔䛶⪃៖䛩䜛䛯䜑䛻䠈Ⓨヰෆᐜ䛸䝆䜵䝇䝏䝱䛾౫Ꮡ㛵ಀ䜢෌ᗘ

ศᯒ䛩䜛ᚲせ䛜䛒䜛䠊 
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