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Abstracts It is necessary to develop the simulator for the test of stability and torque before the walking experiment of biped robot,
because a robot may be damaged in an actual experiment. This thesis deals with the development of three-dimensional simulator for
improving efficiency and safety during development and experimentation.

The simulator is composed of three parts - solving dynamics, rendering pictures and communicating with the robot. In the first part,
the D-H parameter and parameter of links can be loaded from the file and edited in the program. The results are obtained by using the
Newton-Euler method and are stored in the file. Through the above process, the proper length of link and driving force can be found by
using simulator before designing the robot. The second part is organized so that the user can easily see a specific value or a portion he
wants by setting viewing parameters interactively. A robot is also shown as a shaded rendering picture in this part. In the last part, the
simulator sends each desired angle of joints to the robot controller and each real angle of joints is taken from the controller and passed
to the second part.

The safety of the experiment is improved by driving the robot after checking whether the robot can be actuatable or not and whether
the ZMP is located within the sole of the foot or not for a specific gait. The state of the robot can be easily grasped by showing the
shaded rendering picture which displays the position of the ZMP, the driving force and the shape of robot.

Keywords biped, ZMP, robot, simulator, OpenGL.
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Table 1. D-H parameter
F /() | Dim) | arm) | ai®) |
1 0, 0 02 0
2 6, 0 0.2 0
3 [ 90+e, 0 0 90
4§ 90+0, | -0.193 | 0.125 0 EEN
4 I 90+0, | -0.193 025 0 &z}
5 | -90+05 | 0.193 0 90
6 | -90+9, 0 0.2 0
7 8, 0 0.2 0
8 0x 0 0.14 0
9 I -90+0, | 0.161 0 90
10 0 0 0 810
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Fig 2. The example of trajectory planning.
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Fig 3. The structure of simulator.
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Fig 4. The rendering screen of simulator
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