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Study on a Simulator for Generating Side Walking Path of the Biped Walking
Robot

Hyeung-Sik Choit + Chang-Hoon Jeon* and Jin-Il Kang#**

Abstract : A research on a simulator for a side walking path of a 16 degree-of-freedom
(dof) biped walking robot(BWR) which is composed of 4 dof upper-part body and 12
dof lower-part of the body is presented. For generation of stable side walking motion,
the kinematics, dynamics and the zero moment of point(ZMP) of the BWR were
analyzed analytically and included in the simulator. To operate the motion simulator
for stable side walking of the BWR, a graphic user interface program was developed
which needs inputs for the side distance between legs, base joint angle, walking type,
and walking velocity. The simulator was developed to generate joint angle data of legs
for side walking, and the data are transmitted to the BWR for stable side walking. In
the simulator, a new path function for smooth walking motion was proposed and applied
to the simulator and actual motion of a BWR. Also for actual side walking, an algorithm
for estimating backlashes of the actuating joint motors was proposed and included in
the simulator. To validate the performance of the proposed motion simulator, the
simulator was operated and its side walking data of the simulator were generated for a
period of side walking.

Key words : Biped walking robot(¢]&R3 =Z%) Side walking(313]), Motion simulator(X
A AlEdE|o]E]), Motion generator(Z2A4 Al ©]8]), Zero moment of point(ZMP)
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Table 1 Link parameters for the leg of BWR

Link a; a ; d; 0,
1 al 90° —d1 91
2 a 90° 0 0,
3 as 0 0 0,
4 a 0 0 0,
5 as -90° 0 0
6 a 0 0 05
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Table 3 Properties of the robot

Leg
Foot | Ankle | Knee | Pelvis | Pelvis | Pelvis
(roll) | (pitch) | (pitch) | (pitch) | (roll) | (yaw)
Link 1 2 3 4 5 6
Length 1.8cm | 59%m | 62cm | 6.1dcm | 36cm | 1.7cm
Motor RC servo (11.2kg - cm)
voltage 72V

1292 / Fr=vilclAl ol g etsl 4] #1324 A8z, 2008. 11

Al

e

(¢}

—»{ Step 1 Basic posture I
Step 2 Mass center transfer to the right I
Step 3 Transfer of foot to the right by half
distance between foots
Transfer of right leg to the right by the distance
between foots
—\ Step 5 Mass center transfer to the left I

Fig. 9 Steps of the side walking motion
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