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Design and Jumping Motion of a Parallel Wire-Driven Monopedal Robot RAMIEL
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Legged robots have been extensively studied because of their high locomotive performance. In
particular, a leg structure that can perform both continuous jumping and high jumping can cope with
high steps and discrete footholds, and can greatly improve the mobility performance of legged robots. In
this study, we propose a parallel wire-driven leg structure that controls a leg with linear joints using six
wires. Then, we develop a monopedal robot RAMIEL to verify the jumping performance of the parallel
wire-driven leg structure. RMAIEL has achieved a maximum of seven continuous jumps and a jump
height of 1.6 m, which is the largest among the legged robots capable of continuous jumps.
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Fig.1: Overview of the parallel wire-driven leg and snapshot of
1.6 m high jumping motion.
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Fig.2: Structure of the parallel wire-driven leg.
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Table 1: Physical parameters of RAMIEL.

Parameter Value
Overall height 1.07m
Overall width 0.55m
Total mass (body and leg) 10.3kg
Body mass 9.8kg
Leg mass 0.5kg
Body moment of inertia 0.225kg m?
Leg moment of inertia 0.074 kg m?
Slide joint stroke 0.8m

—0.79rad to 0.79rad
—0.79rad to 0.79rad
230N at 50 A
690 N
15m/s at 70V

Roll joint movable range

Pitch joint movable range

Max wire tension

Max force of slide joint

Max speed of slide joint at no load
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Fig.4: Detailed design of High Power Wire Module.
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Fig.5: Snapshots of 0.7m high jumping motion.
jump and land from seated position.
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Fig.6: Vertical position of RAMIEL’s center of gravity (CoG) dur-
ing a jump of 0.7m in height.

4.2 EfGEDLEE

AHITIE RAMIEL %2 H\WCESt Bt ERZ1TS. BB AE
BTl RAMIEL @ &E/.0MIEOHIE % RAMIEL AIRIZEHE X
17~ RealSense T265 % AWTHr 5, BkEEIZIX Raibert 5 ® 3D
One-Leg Hopper OHIfI#R1Z, /85 L LY 1 YEEEN S RIS T
21-0DEHEEMAZEDEMWS [10]. EAKIZIZ RAMIEL
WCEHiAEE2HANS Ty A=A REREINTWRWED, U1
Y EOEND SBEMifAEEHEEL TV [11]. £z E L
TEHBEOBERIE 2 —EHEIZLTW5.

A UHlE N T A — &, BETAR 17 [BIE iR 217 -
FiERER 2IZXLDHD, ZTDIB 5 EGM EOBREIZ KN L

No. 22-2 Proceedings of the 2022 JSME Conference on Robotics and Mechatronics, Sapporo, Japan, June 1-4, 2022
2P1-L10(3)



Table 2: Continuous jumping experimental results. The number of times the leg leave the ground is the number of continuous jumps.

Trial 1 2 3 4 5

6

T 8 9 10 11 12 13 14 15 16

Number of continuous jumps 2 2 2 3 8

5

2 2 2 2 6 2 0 7 2 6

Fig.7: Snapshots of 1.6 m high jumping motion. RAMIEL fails to

land.
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Fig.8: Vertical position of RAMIEL’s center of gravity (CoG) dur-
ing a jump of 1.6 m in height.
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