T2R2 rIgA2US-FURIMY

Tokyo Tech Research Repository

oo /00000
Article / Book Information
oo@a) OO000/000000000000O00O0DOO0ODOOooDOgn
Title(English) Power Consumption Analysis of Mammal-Type and Insect-Type Robots

During Static Walking

oo@o) g oo, ogodoo,bboog,uo n

Authors(English) Shuhei Tsunoda, Hiroyuki Nabae, Koichi Suzumori, Gen Endo
oo@o) I A 24 74 I O
Citation(English) Proceedings of the 2021 JSME Conference on Robotics and

Mechatronics, ,

000 /Pub. date 2021, 6

Powered by T2R2 (Tokyo Institute Research Repository)


http://t2r2.star.titech.ac.jp/

W/ BRBORY MBI 2HSTONE/ 7 — @i

Power Consumption Analysis of Mammal-Type and Insect-Type
Robots During Static Walking
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The leg configurations of multi-legged robots are classified into mammal and insect types based on
the arrangement of the degrees of freedom. However, few studies have quantitatively compared the two
leg configurations. We compared the power consumption of static walking while changing body height
and foot trajectory. The results of the analysis showed that the insect-type configuration is able to reduce
the power consumption over a wide range of foot positions. These results indicate that the insect-type
configuration is suitable for situations where the ground is rough and a stable continuous power supply
is not expected, such as at disaster sites, due to their ability to reduce the power consumption even in

various walking postures.
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(a) Mammal-type (b) Insect-type

Fig.1 Schematics of two types of leg configulations.
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Fig.2 The model of the leg mechanism.

Table 1 Assumed paremeters of the leg mechanism.

Length of the links I3 50 mm
la 175 mm
I3 175 mm

Body Height h 125, 225 mm
Foot forth F 2.5 kgf
Foot velocity v 0.8 m/s

Table 2 Specifications of the motor used for the leg

mechanism.
Rated output 28 W
Maximum continuous torque 22.48 mNm
No load speed 13300 rpm
Torque constant Ky 19.25 mNm/A
Teminal resistance phase to phase R 2.182
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Fig.3 Total power consumption at each foot position
when walking in the z direction in the mammal-
type leg mechanism. (h = 125 mm)
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Fig.4 Total power consumption at each foot position
when walking in the z direction in the mammal-
type leg mechanism. (h = 225 mm)
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Fig.5 Total power consumption at each foot position
when walking in the x direction in the insect-type
leg mechanism. (h = 125 mm)
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Fig.6 Total power consumption at each foot position
when walking in the x direction in the insect-type
leg mechanism. (h = 225 mm)
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Fig.7 Postures of the leg mechanism when walking
through the foot trajectory that minimizes power
consumption.

Table 3 Average power consumption of the leg mecha-
nism when walking through the foot trajectory
that minimizes power consumption.

h=125mm h =225 mm
Mammal-type 6.40 W 5.13 W
Insect-type 3.60 W 3.20 W
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