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The Energy Efficiency of Walking Method for Quadruped Walking Robot
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Key Words :  Quadruped Robot(4 = =3%), Energy Efficiency(ell ] A & &), Walking Robot( . 3] =),
Stability(SF4 /d), Walking(’3 X.), Trot Gait(E 52 &A1), Bound(HF-+=2 <-41)

Abstract

In this paper, the dependency of energy efficiency on the walking/running pattern and the walking/running
period is analyzed though simulations of walk, trot and gallop. A quadruped animal has its own original
features in the walking pattern and the walking period for adaptation to the environment. The robot model
used in the simulations has three active joints and one passive spring-loaded joint at each leg, which is based
on the actual quadruped robot, HUNTER (Hanyang UNiversity TEtrapod Robot), developed in the lab. Also
included is the dependency of energy efficiency on the walking period in trot.
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Fig. 2 Simulation model of a quadruped robot

Table 1

A. Link length and mass

Component Value Component Value
Front Linkl 120 mm| Rear Linkl |150 mm
Front Link2 |180 mm| RearLink2 |150 mm
Front Link3 |100 mm| Rear Link3 100 mm
Height Min.  |150 mm| Height Max. |400 mm
Total Length |640 mm| Total weight 17 Kg

B. Passive leg’s specifications.

Front spring Rear spring

o 100 N/m L 100 N/m
coefficient coefficient

Front damping ;g gy REAr damping | gy
coefficient coefficient
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Fig. 3 Stability margin
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Fig. 4 Stability margin of walking
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Fig. 6 Foot fall of the trot

4.3  Bound pattern
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Fig. 7 Foot fall of the bound
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Fig. 9 Power of trot pattern
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Fig. 10 Power of bound pattern
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Fig. 13 Contact force of bound pattern

Table 2 The Energy Efficiency of Walking Method
for Quadruped Robot

W o] Fig. 15 ¢ =3+ JJEH power

B3uksE | walking trot bound
power[W] 5877 1364 3294
Time[sec] 10 2.211 1.241
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Fig. 14 Power of period T=0.7 sec
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Fig. 15 Power of period T=0.6 sec

Fig. 16 Power of period T=0.5 sec

Table 3 The energy efficiency of trot period for
quadruped robot

=) =
BAF | 17 T=06 T=05
[sec]
power[W] | 3552 4201 10228
Time[sec] 10 8.25 7.07
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