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Dynamic Walking in the Open Air of a Self-contained Quadruped Robot
"TEKKEN2’

Univ. of Electro-Communications
o Yasuhiro FUKUOKA  Hiroshi KIMURA Kunikatsu TAKASE

Abstract— We have been trying to induce a quadruped robot to walk with medium walking speed on
outdoor irregular terrain based on biological concepts. We design the mechanical system and the neural
system consisting of a central pattern generator(CPG), responses and reflexes. A CPG receives sensory
input and changes the period of its own active phase as responses. In this paper, we show a newly developed
quadruped robot “TEKKEN2” which’s self-contained. TEKKEN? is successful in walking in the open air
with the transceiver. MPEG footage of these experiments can be seen at: http://www.kimura.is.uec.ac.jp.
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Fig.1 Illustration of motion generation by a biolog-
ical system.
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Table 1 Drive system for Tekken2.

robot controller || TITech-Wire2?)

AMD(Elan SC520)133MHz0 OS:RT-Linux
PWM(40kHz), A/D converter, counter, RC decoder

motor driver IC || TA8429H (TOSHIBA)

output (I:1.5A[4.5A peak], V:22.2V)

battery Lithium Polymer Lipo1500H(11.1V1500mAh x 2) for DC motors,
Batteries (Kokam) Lipo720H(11.1V720mAh x 2) for TITech-Wire and sensors
transceiver MEGA TECH T3PDF | digital proportional radio control system (3ch, 40MHz)
(FUTABA)
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Fig.3 State transition in the virtual spring-damper
system. The desired joint angles in each state
are shown by the broken lines.

Table 2 Desired value of the joint angles and P-
gains at the joints used by the PD-controller
in each state of the virtual spring-damper sys-

tem(Fig. 3)
‘ ‘ P control

angle in state | desired value[rad] | P-gain[Nm/rad]
fin A 1.2004 G,
fin B —0.17 Grv+G3
6 in C —-1.07+ —G4v+Gh

body pitch angle

¢pin A& B * Ge

¢in C 0.61 G~
1 in all states 0 Gs
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Feed, = Feede.isrvsr + Feede.ipy
Feedy = Feedf.iorvsr + Feedys.iirr

(5)
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Fig.4 Walking on a slope. (a):Without vestibulo
spinal reflex and stepping reflex. (b):With.
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A Values of the parameters used in
experiments
‘ parameters ‘ value H parameters ‘ value ‘
o 1.0 G1[Nm/rad] 7.0
7! 0.6 G2[Nms/rad] 0.6

Ié] 3.0 G3[Nm/rad] 0.6

We -2.0 G4[Nms/rad] 1.0
W{13,31,24,42} | -2.0 G'5[Nm/rad] 2.0
W{12,34} 0 G¢[Nm/rad] 7.0

W{21,43}
kise[1/rad] 3.0

[
-0.57 G7[Nm/rad] 2.6
Gg[Nm/rad] 2.0

ki [1/rad) 2.25 || kysrf[Nm/rad] 3.0
B [rad] -1.06 ks [Nm/rad] 0.5
ogooo
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