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ਓྗϩϘςΟΫεʹͮ͘ج଍͗ࣜࣗ͜཯ൖૹϩϘοτγεςϜ
ୈ5ใɿશํ޲ҠಈܕਓྗϞϏϦςΟ

˓ԕ౻ɹԝʢ೔ຊେֶʣɼੁݪɹ༤հʢ౦ۀ޻ژେֶʣɼ࡚֟ɹོ෉ʢ೔ຊେֶʣ

Autonomous Pedaled Transporter System
based on Man-powered Robotics

- 5th Report: Omnidirectional Man-powered Mobility -
˓Mitsuru ENDO (Nihon Univ.), Yusuke SUGAHARA (Tokyo Inst. of Tech.) , and Takao

KAKIZAKI (Nihon Univ.)

Abstract : In this study, focusing on transportation of a heavy small object, a transportation system utilizing a robotic
mobility based on Man-powered Robotics, is proposed. The robot system consists with multiple driving units, which are
driven by human pedaling torque, and transports an object autonomously and intelligently. In this paper, a mechanism, which
realizes omnidirectional mobility and consists with multiple Man-powered transmission, is described, and periments are valid
the system.
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Fig. 1: Composition of a proposed system
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Fig. 2: Mobile base module
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Fig. 3: Mechanism of transmission
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Fig. 4: Wheel arrangement and its coordinate system

4. ҠಈϞδϡʔϧͷ૸ޚ੍ߦख๏

Fig.4ʹҠಈϞδϡʔϧͷϞσϧͱઃఆͨ͠࠲ඪܥΛࣔ

͢ɽਤதͷփ৭௕ํܗͰࣔ͢ंྠͷंྠ্࣠ʹͦΕͧΕ

i ∈ Z൪໨ͷंྠ࠲ඪܥ Σwi Λఆٛ͢Δɽ·ͨɼͦΕͧ

Εͷंྠ࣠͸ 120 deg Ґ૬Ͱݻఆ͞Ε͍ͯΔͱ͠ɼंྠ

࣠ͷަ఺ʹϩϘοτͷ੍ޚ఺Λઃఆ͢Δɽ੍ޚ఺্ʹϩ

Ϙοτ࠲ඪܥ Σr Λఆٛ͢Δɽ͋Δ࣌ؒʹ͓͚ΔϩϘοτ

ͷҐஔ࢟੎͕ɼҐஔͱ࢟੎ͷίϯϑΟάϨʔγϣϯۭؒͰ
oPrc(t) ∈ R3 Ͱද͞ΕΔͱ͢Δɽ͜ͷ࣌ɼ໨త஍ͳͲͷڥ

ք৚͔݅ΒิؒࣜͳͲΛ༻͍ͯࢉग़͞ΕΔࡏݱͷ໨ඪҐஔ

Λ oPrd(t) ∈ R3 ͱ͢Δɽ

͜͜ͰɼFig.5ʹࣔ͢Α͏ʹ໨ඪͷҐஔͱ࣮ࡍͷҐஔͷ

ؒʹεϓϦϯάɾμϯύʔܥͷԾ૝಺෦ϞσϧΛઃఆ͢Δɽ

͜ͷԾ૝಺෦ϞσϧͰ͸ϩϘοτ͸࣭఺ͱͯ͠ϞσϦϯά

- 999 -



x

y

o

Current Control Point

Desired Position

M

D

K

oPrc

oPrd
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Fig. 6: Experimental result: translation
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