
   2014ᖺ   9᭶    25᪥ 

 

 

ᕤᏛ⣔Ꮫ⏕ᅜ㝿஺ὶᇶ㔠ሗ࿌᭩ 

 

 

 

x ᖐᅜᚋ1࠿᭶௨ෆ࡟ᕤᏛ⣔ᅜ㝿㐃ᦠᐊ ୰ᮧᜨᏊᐄ㸦nakamura.k.ba@m.titech.ac.jp㸧࡟MS Word
 ࠋ࠸ࡉࡔࡃᥦฟ࡚࡟ࣝ࢖࢓ࣇ

x SERP࡛ὴ㐵ࡓࢀࡉሙྜཷࠊࡣධᩍဨࡢホ౯᭩ࡶῧ௜࡚ࡋୗࠋ࠸ࡉ 

x 䛣䛾⾲⣬䜢ྵ䜎䛪䚸䝨䞊䝆ᩘ䛿2䡚4䝨䞊䝆䚸䝣䜯䜲䝹䝃䜲䝈䛿3MB௨ෆ䛸䛧䛶䛟䛰䛥䛔䚹 

x ◊✲ᐊࡸᐟ⯋ෆࡢᵝᏊࡢ෗┿ࠊᅗ⾲ࠊࢺࢫࣛ࢖ࠊ⁫ᅾ୰ࡢࡑࡢ௚ࡢ෗┿ࡣ࡝࡞ᤄධྍ࡛ࠋࡍ

 ࠋ࠸ࡉୗ࡚࠼ຍࢆㄝ᫂࡞⡆༢ࡣ࡟㝿ࡿࡍᥖ㍕ࢆࡽࢀࡑࠊࡋࡔࡓ

x ᥦฟࡓࢀࡉሗ࿌᭩ࢪ࣮࣌2ࡢ┠௨㝆ࢆᕤᏛ⣔࡟ࢪ࣮࣒࣮࣌࣍ࡢᥖ㍕ูࠊࡓࡲࠋࡍࡲࡋࡓ࠸㏵ࠊ

 ࠋࡍࡲࡾ࠶ࡀ࡜ࡇࡿࡍ࠸㢪࠾ࢆ➹ᇳࡢ࡬ࣝࢡࢽࣟࢡ

 

ሗ࿌᭩ᚲ㡲グ㍕஦㡯 

x ὴ㐵኱Ꮫࡢᴫせ㸦ᡤᅾᆅࠊ๰❧ࠊ኱Ꮫࡢつᶍ࡝࡞㸧 

x ᡤᒓ◊✲ᐊ࡛ࡢ◊✲ᴫせࡢࡑ࡜⤒㐣ࡸᡂᯝࠊㄢ㢟࡝࡞ 
x ᡤᒓ◊✲ᐊෆእࡢάື࣭య㦂㸦᪥ᖖ⏕ά࣭వᬤࡓࡗ⾜࡟஦࡝࡞㸧 
x ␃Ꮫඛ࡛ࡢఫᒃ㸦ᑅࡋ⏦ࠊ(➼࢖ࢸࢫ࣒࣮࣍ࠊ㎸ࡳ᪉ἲ࡝࡞ࢺ࢖࣓࣒࣮ࣝࠊ 
x ௒ᅇࡢ␃Ꮫࡽ࠿ᚓࠊࡢࡶࡓࢀࡽᚋ㍮ࠊࢪ࣮ࢭࢵ࣓ࡢ࡬ឤ᝿ࠊពぢࠊせᮃ 

 

  

ὴ㐵⪅Ặྡ㸸 

㔠 ᐜ㍕ 

 (࢙ࢪࣥࣚ ࣒࢟)

 

 

ᡤᒓᑓᨷ࣭◊✲ᐊ࣭Ꮫᖺ㸸ᶵᲔᏱᐂ࣒ࢸࢫࢩᑓᨷ ⚟ᓥ◊✲ᐊ ಟኈ2ᖺ⏕ 

ὴ㐵ඛ኱Ꮫ࣭ᑓᨷ㸸ETH Zurich, Institute of Robotics and Intelligent Systems 

 

 

ཷධᩍဨྡ: Fumiy Iida 

 

 

ὴ㐵ᮇ㛫㸸 ᖹᡂ  25ᖺ 8᭶ 31᪥ 㹼 ᖹᡂ 26ᖺ 6᭶ 30᪥ 

⏦ㄳ࣮ࣜࢦࢸ࢝㸸 
 ௚ࡢࡑ(C4)܆  ඲Ꮫ༠ᐃᰯ(C3-b)܈  㒊ᒁ㛫༠ᐃᰯ(C3-a)܆  AOTULE(C2)܆  SERP(C1)܆ 

◊✲㸦ࢺࢡ࢙ࢪࣟࣉ㸧㢟┠㸸 

Design and control of bio-inspired legged locomotion for energy efficiency 

Ѝ Goal-directed Multi-modal Locomotion of Curved Beam Hopping Robot  



 

 ᮾிᕤᴗ኱Ꮫ኱Ꮫ㝔⌮ᕤᏛ◊✲⛉ 

ᕤᏛ⣔Ꮫ⏕ᅜ㝿஺ὶᇶ㔠ሗ࿌᭩ 

 

 ὴ㐵ᖺ   㸸 ᖹᡂ25ᖺ 

 Ặྡ   㸸 㔠 ᐜ㍕ 

 ᡤᒓᑓᨷ 㸸 ᶵᲔᏱᐂ࣒ࢸࢫࢩᑓᨷ 

 ὴ㐵ඛ  㸸 ETH Zurich 

 
 
⚾䛜␃Ꮫ䛧䛯ETH Zurich䠄䝇䜲䝇㐃㑥ᕤ⛉኱Ꮫ䝏䝳䞊䝸䝑䝠ᰯ䠅䛿1855ᖺ๰❧䛥䜜䚸௒䜎䛷

ᩘ䚻䛾䝜䞊䝧䝹ཷ㈹⪅䜢㍮ฟ䛧䚸⌧ᅾ䜒䛭䛾◊✲ᐇ⦼䛷ྡ䜢ᥭ䛢䛶䛔䜛䚹2013ᖺᇶ‽䛷Ꮫ

⏕ᩘ䛜18178ྡ䚸ᩍဨᩘ䛿497ྡ䛻⮳䜚䚸᭱ඛ➃䛾◊✲䜢ᨭ᥼䛩䜛䛯䜑⣙1700൨෇䛾ண⟬

䜢☜ಖ䛧䛶䛔䜛䠄2012ᖺᇶ‽䠅䚹 

⚾䛜ᡤᒓ䛧䛶䛔䛯◊✲ᐊ䛿Bio-inspired Robotics Lab(௨ୗBIRLab)࡛ࠊETHࡀ㄂ࡿ

ᶵᲔ⣔ᑓᨷ࡟ᒓ࡟⏺↛⮬ࠋࡿࡍᏑᅾࡢࠎᩘࡿࡍඃࡓࢀ㐠ືᏛⓗ࣓ࡸ࣒ࢬࢽ࢝ᶵᵓࠊᵓ

㐀ࢺࢵ࡚࣎ࣟࡋ┠╔࡟㐀࡟ࡾ㐺⏝ࡀ✲◊ࡓࡗ࠸࡜ࡿࡳ࡚ࡋ୺ࡣࢀࡇࠊࡾ࠾࡚ࢀࢃ⾜࡟ 

ࡑࡣ✲◊ࡓࡗ⾜ࡀ⚾୰࡛ࡢࡑࠋࡿ࠶࡛࣐࣮ࢸࡿ࠶ࡢ㏆ேẼ᭱ࡶศ㔝࡛ࡢࢫࢡ࢕ࢸ࣎ࣟ

Goal-directed Multi-modal Locomotion of Curved Beam Hopping Robotࠖࠕࡀ㢟ྡࡢ

࡚ࡏࡉࢆࣥࣙࢩ࣮ࢤࣅࢼ࡚ࡋ┠╔࡟ᛶ≉࠸ࡋ᪂ࡢࢺࢵ࣎ࣟࡘᣢࢆᵓ㐀࡞Ṧ≉ࠊࡾ࠶࡛

࠺ࡼࡍ♧࡟ᅗ1(ᕥ)ࡣ࡜Curved Beam Hopping Robotࡶࡑࡶࡑࠋࡿ࠶࡛ࡢࡶ࠺࠸࡜ࡿࡳ

ࣛࣇࡿࡍ᭷ࢆṌ⾜ᙧែ࡞ࠎᵝ࠸౑࡚ࡋ࡜࣮࢕ࢹ࣎ࡢࢺࢵ࣎ࣟࢆᱱࡾ᭤ࡢ〇࣑ࣝ࢔ࠊ࡞

ࡢᕥྑࡢࢺࢵ࣎ࣟࡢࡇࡓࡗ࠿࡞ࡁ࡛࠿ࡋ㐍⾜࡜๓㐍ࡣ࡜ࡶ࡜ࡶࠋࡿ࠶࡛࣒࣮࢛ࣇࢺࢵ

㐍࡟᪉ྥ࡞ࠎᵝࢆᖹ㠃ୖ࡚ࡗࡼ࡟ᅇ㌿ᩘࡢࢱ࣮ࣔ࡜ࡿࡍ࡟ᙧ࡞⛠㠀ᑐࢆ㗽ࡢࢱ࣮ࣔ

ࣥࣙࢩ࣮࣑ࣞࣗࢩࢆ࣒ࢬࢽ࣓࢝ࡢࡇࡣᡂᯝࡓࡋBIRLab࡛ฟ࡟ึ᭱ࡀ⚾ࠋࡿ࡞࡟࠺ࡼࡴ

 

ᅗ1 ᐇ㝿ࡢCurved Beam Hopping Robot(ᕥ)ࣝࢹࣔࣥࣙࢩ࣮࣑ࣞࣗࢩ࡜(ྑ) 



ୖ࡛෌⌧ࠋࡓࡗ࠶࡛࡜ࡇࡓࡏࡉCurved Beamࢆᅗ1(ྑ)ࣙࢪࢢࣥࣜࣉࢫࡢᩘ「࡟࠺ࡼࡢ

࠸࡞࡚ࡁ࡛ࡣᐃྠ࣒ࢸࢫࢩࠊ࡚ࡗࡼ࡟࡜ࡇࡿࡏࡉ㏆ఝ࡟≀ᵓ㐀ࡢ๛యࡓ࠸⏝ࢆࢺࣥ࢖

ࠊ࡟ࢫ࣮࣋ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࡢࡇࠋࡿࡍࢆ⾜Ṍࡓఝ࡟㠀ᖖ࡜ࢺࢵ࣎ࣟࡢᐇ㝿ࡢࡢࡶ

ᖹ㠃ࡿ࠶ࡢⅬ࡟฿㐩ࢆࢡࢫࢱࡿࡍ୚ࠊࢁࡇ࡜ࡓ࠼ぢ஦࡟ᡂຌ࡛ࢀࡇ࡛ࡢࡓࡋㄽᩥࡀ㸰

ᮏฟ᮶ୖࠋࡓࡗࡀᐇ㝿࡟ᇳ➹ࡢࢡࢵࢻࢫ࣏ࡢࢲ࣮࣒࣮ࣜࢳࡣࡢࡓࡋே࡛ࣉࠊࡀࡓࡗ࠶

 ࠋࡓࡗ࡞࡟࠺ࡼࡿ㍕࡟ㄽᩥࡶ๓ྡࡢ⚾ࡓ࠸࡚ࡋཧຍ࡟ࢺࢡ࢙ࢪࣟ

వ⯆࡟㛵ࡀ✲◊ࠊࡣ࡚ࡋ➨୍┠ⓗ࡛ࡢ࡞㐌ᮎ࡝࡞౑ࡓࡗ᫬࡟ࢫ࢖ࢫࠊࡀࡿ࠶ࡣ࡛ࠎ

␃Ꮫࣃࢵ࣮ࣟࣚࡸ࣮࢟ࢫ࡛࡜ࡇ࠺࠸࡜ࡿ࠸࡚ࡋ᪑⾜ࡶ‶ႚࡣ࣮࢟ࢫ࡛ࢫ࢖ࢫࠋࡓࡋᅜ

Ẹⓗ࡟ࢫ࢖ࢫࠊࡾ࠶࡛ࢶ࣮࣏ࢫ࡞ఫࡢ࡝ࢇ࡜࡯ࡴேࢆ࣮࢟ࢫ࢖࣐ࡀᣢ࡜ࡿ࠸࡚ࡗゝࢃ

ࡀࣥࢬ࣮ࢩ࣮࢟ࢫࠊᚋࡓ࠼ᥞࢆᘧ୍࡚ࡅࡘぢࢆᗑ࠸Ᏻࠊ࠸⩦ぢ࡟ࢀࡑࡶ⚾ࠋࡿ࠸࡚ࢀ

ጞ࡜ࡿࡲ㐌ᮎ࣮࢟ࢫ࡟ࡧࡓࡿ࡞࡟ሙ࡟࠿࡯ࡢࡇ ࠋࡓࡗ࠿ྥ࡟෤ఇࢆࢱࢫ࣮࢖ࡸࡳ౑

45ศ࡛࡜࠺౑ࢆ㟁㌴࡛ࡲᅜቃࡣࢶ࢖ࢻ࡟≉ࠋࡓࡋࡶࡾࡓࡋ⾜᪑ࢆᆅྛࣃࢵ࣮࡚ࣟࣚࡗ

᪥࡛ࡕẼᣢ࠸㍍࡟㐌ᮎࠊࡋࡶࡾࡓࡅ࠿ฟ࡟≀࠸㈙࡟ࡁ࠾3㐌ࠊ࡛ࡢࡿࡁ࡛ࡀ࡜ࡇࡃ╔

ᖐࡾ᪑⾜ࡿࡁ࡛ࡀᅜ࡛ࠋࡓࡗ࠶ 

␃ᏛඛࡢఫᒃࡣETHࡢHousing officeࡀᥦ౪ࡓࢀࡃ࡚ࡋᏛ⏕ᑅࢆ౑ࡣ⚾ࠋࡓࡗᮾᕤ

኱ࡢὴ㐵஺᥮␃Ꮫ⏕࡛ࡢࡓࡗࡔ⡆༢࡞ᡭ⥆࡛ࡁᑅ࡟ධࠊ୍ࡀࡓࡁ࡛ࡀ࡜ࡇࡿ ⯡ⓗࡣ࡟

⚾ࠋࡿ࠶࡛࡜ࡇࡿࡍせࢆ᫬㛫ࡃࡋ㞴࡟㠀ᖖࡣ࡜ࡇࡿࡾ೉ࢆ㒊ᒇࡀ⏕እᅜேᏛ࡛ࢫ࢖ࢫ

࣮࣓࣒࣮ࣝࠊࡾ࠶ᙧ࡛ࡿࡍ࢔࢙ࢩ4ே࡛ࢆ࣒࣮ࣝࢢࣥࣅ࣭ࣜࣞ࢖ࢺ࣭ࣥࢳࢵ࢟ࡣᑅࡢ

࢖࣭࢔ࣜࣛࢺࢫ࣮࣭࣓࢜࢝ࣜ࢔ࡣ⏕Ꮫ␃ࡢᑅࠋࡓ࠸ࡀࢺ࣮࣓ࢺࢵࣛࣇࡣࡾࡼ࠺࠸࡜ࢺ

ࢹ࠸ࡉᑠࡣ1,2ᅇ࡟㐌ࠊࡾ࠾ࡀࡕࡓ⏕Ꮫࡢࡽ࠿ᅜ࡞ࠎᵝ࡝࡞୰ᅜ࣭᪥ᮏ࣭㡑ᅜ࣭ࢻࣥ

 ࠋࡓࢀࢃ⾜ࡀ࢕ࢸ࣮ࣃ࣮ࢼ࢕

ࡢᏛ␃࡟࡛ࡍࠊ࡛ࡢࡓ࠸࡚ࡋ5ᖺ㛫␃Ꮫ࡟ᮾᕤ኱࡛ࡲ㏵୰ࡢಟኈࡽ࠿ᙜ᫬Ꮫ㒊ࡣ⚾

฼Ⅼࢆ⌮ゎࡋ࠿ࡋࠋࡓࡗ࠶࡛ࡾࡶࡘࡿ࠸࡚ࡋ᪥ᮏ࡟㐺ᛂ࡟ࡕ࠺ࡿ࠸࡚ࡋෆഃࡼࡵ␃࡟

ࡣ㑅ᢥࡢࡑࠋࡓࡗ࠶࡛ࡢࡓࡋ࡟࡜ࡇࡿࡳ࡚ࡋᣮᡓ࡟Ꮫ␃ࢫ࢖ࢫࠊࡌឤࢆศ⮬ࡿࡍ࡜࠺

Ⰽ࡞ࢇព࿡࡛ṇゎ࡛ࠊ࡚ࡗ࠶⮬ศ࡟ࡽࡉࢆᡂ㛗ࠋࡓࡗ࡞࡜ࡅ࠿ࡗࡁࡿࡏࡉᚲせࠊࡣࡢ࡞

␃Ꮫࢆ᪂࠸ࡋ⮬ศࢆぢࡢࡘ࡜ࡦࡿࡅࡘᡭẁ࡚ࡋ࡜ᤊ࡚࠼ᣮᡓࠋࡿ࠶࡛࡜ࡇࡿࡍ 

 

ᅗ2 ኱⮬↛ࡀឤࡿࢀࡽࡌLenzerheide࣮࢟ࢫሙ(ྑୗࡀ⚾) 


