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Abstract: This research proposed a physical-based simulation system that used a I bree-mass linear i~ ~erted 
pendulum model (3MLIPM) to represented the biped robot. The simplified dynami:~ model is the lm ortant 
factor in developing the real-time walking control system for the biped robot. The proposed sin- Jation 
system was implemented in Python. The experiment was performed to validate tltat the simulation ystem 
can successfuliy represented the actual robot system especially when the stability of robot is concema 
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1. Introduction 

Fig. 1 KM-Series Humanoid Robot 

In recent years, many researchers have studied the humanoid robot especyally biped huma oid robot in 
order to replicate human action such as walking and running. However, the prccess of designin: the walking 
control algorithm on the real robot is quite difficult because the robot can be easily damaged uhen it falls 
down before the stable w a k  can be achieved. Therefore the robot motion sirlulation softwart becomes an 
important tool for testing the robot system. However, the problem of the dif krence between he dynamics" 
model of the real robot and the robot in the simulation software could prevent iimulation s o h -  re to be used 
effectively. Moreover, the full body dynamics model of the robot In a nwnerical sirnulatic I framework 
requires too large computation time to be used in a real-time control applicatior . For this reason many studies 
in dynamics and control of the humanoid robot have employed the simplified dynamics moc :I idea to the 
simulation software. Takenaka and Matsumoto [I] have proposed method tcl minimize the d namics error 
using dynamics error compensation using ZMP trajectories compensation or an simple inver ed pendulum 
and flywheel model. This approach would not be accurately enough for repli1:ating the real d! lamlcs of the 
robot to the simulation model. Aiman Musa and Omer [2] have developed a n alking support s j  tern based on 
dynamics simulation. By using the Waseda Bipedal Humanoid Robot WABb LN-2% the simui .tion software 
can simulate human motion in order to help the handicapped or disabilities ~eople. However in this work, 
they do not mention about the conformity between the real robot and the simllated robot in lamics model 
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