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Development of a Quadruped Walking Entertainment Robot

with Gravitationally Decoupled Actuation
-Fundamental Study of the Drive System Using a Dynamics Simulator-
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Koichiro MORIWAKI, Institute of Science Tokyo, moriwaki.k.45b7@m.isct.ac.jp
Akifumi OKUBO, Institute of Science Tokyo

Gen ENDO, Institute of Science Tokyo

Mammal-type entertainment robots are popular due to their friendly appearance, but there are few
examples of robots that walk only on their legs due to power consumption problems. In this study, we
propose a mammal-type electric quadruped robot that employs a Gravitationally Decoupled Actuation
(GDA) to enable high-speed movement while minimizing power consumption. We developed a dynamics
simulator for the robot’s design and used it to select actuators. Additionally, the effectiveness of GDA
was confirmed by calculating the torque and rotational speed of the selected actuators during walking.
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1 ##E

IYVR—FA4 ARy M2Z, BENREED 720D
BLAaLTWHRICINZ, EREBEZAIREICT 272D E T
FIXMEIRD N B, HlZ1F, EEHE TR S H 2 FLER
2Ry MIRLARTOVARTALKEZR- L TWEH, 2021k
HEY» XX 27-DICHGEHEALTED, HOATEEIZFHRT
L R—74 X baRy hoflizdizn. b LHDOATD
BATHFREICRAUE, & D FEHIEOHMREICE | Z5AL 2 22T
ERrEZLND. T, (CROBAFRI R Y b D% XA
RAEIREN 2 IV T\ 323, 2 OERENATETIE, BITRICT 7 F =
IT—RHIDBOODT, FERINHITEHEEMET LD, &
BRIAFNFHEAC L2 ZANFMRIE T ORNZMEDH 5.
Z ZCAMSETIE, ZhooRMECENER, EHA RS RS
(GDA : Gravitationally Decoupled Actuation) [1] 4¢3 5.
GDA ¢ 1 3MoESh % & H 5 ENSH UTKE - BELEENC DT,
BITRIC 7 7 F 2 = — ZPFE L RN R SR VWEE Y %25
HiEg 2 22T, BELES EDKERETHIUIFEINHE <
T —%YnicTEBRENGIETHS. GDA EET 2 S
BEE 2 533, AR TIEENAENIH LK - BEICEE)
T7I7F 2T —RERBEL, THSDOENMNE Y RTT T THL
KIBEEENRY 5. AEEEHWS Z 2T, BHITRICHE
BT —HRMET BB TE B0, BEIOZ A LFRED
bk BT oEE LD HRE L 72 5.

GDA DIERIgEE LTk, K. Waldron & 23B8%8 L 721HE - /S
i#4Ta Ry bD ASV (Adaptive Suspension Vehicle) [2] %,
KH S DBHFE L2 EE) - WIS Te Ry O TITAN IV[3] 235
3. LL, 2hoidAMTH-720, BEBIOMEE %ML
TED, GDA ZHW-MILEROEE) - WEFTER Y b O
FThAI TV,

Z 2T, AT, GDA ZRWHAER OED) - i
Ty R—74 X bRy FOBEREEITS. ARTIERIC,
FEHEDOBIFIZB VT, Fig. LIRTEIN¥ES I 2L —&XIZ&D,
BRER DEERET 21T o T RIc oW TN 3.

2 EHARDEHEHICKIHTOMRIE ZFE
2.1 [CERRIEIZ UL IR D RIERED

AREITIX, [PIEEBEHTE W 7= 7ER O RHISRE) ([0 B EisRE)) 12
DWTHAR 2. Fig. 2 WWRTHOEENERTE 25T Ry b
[4] 23, OO ETRER LICEETKEREEZBET 2155, H
HTHRETZH R EHE VL, BEWIERT S, 20k, H
SR —=idtueizh, HgLo 3 lFELEY L.,

Bod
— y

\ 7

L Leg

Fig.1 Walking model on the dynamics simulator
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Fig.4 Relationship between Torque and Rotation Speed
during Stance and Swing Phases in X direction
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Fig.5 Relationship between Torque and Rotation Speed
during Stance and Swing Phases in Z direction
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