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Collision-Free Path Planning of Articulated Robot using Configuration Space

A A E FAET A & AL FAd R
JoH Kim, J. 5 Choi, H. Y. Kang, D.W.Kim, 5. M. Yang

ABSTRACT

A collision-free path planning algorithm between an articulated robot and polyhedral obstacles using
conhguration space is presented. In configuration space, a robot is treated as a point and obstacles are
treated as grown forbidden regions. Hence path planning problem is transformed into moving a point
from start position to goal position without entering forbidden regions. For mapping to 3D joint space,
slice projection method is used for first revolute joint and inverse kinematics is used for second and
third revolute joint considering kinematic characteristics of industrial robot. Also, three projected 2D joint
spaces are used in search of colhsion-free path. A proper example is provided to illustrate the proposed
algorithm. |
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Fig.1 Regional structure of an industrial articu-
lated robot.
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Fig.b An edge of link 1 contacts a vertex of
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B : obstacle, 5 : start point, G : goal point

Fig.6 An example of two-dimensional -
work- space.
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PROCEDURE
Collision_Free_Path_Planning for_Articulated Robot
(robot, obstacles; VAR collision_free_path)

BEGIN

FOR jointl := -180 TO 180 DO
BEGIN

Slices (joint1,robot,obstacles; VAR sliced_obstacles);

Inverse_Kinematics (robot,sliced_obstacles:
| VAR Cspace_of_23):
END:

Make _Cspace (Cspace_of_23; VAR Cspace_of 123):
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Projection (Cspace_of_123;
VAR project_12, project_23, project_13);

Check_Collision_Free(project_12,project_23,project_13;
VAR f_12, f 23, f 13);

IF ( (f 12 OR {23 OR f_13) = True ) THEN

Path_Planning (project_12, project_23, project_13:;
ELSE VAR collision_free_path);

{ Check usging more complex algorithm }

END
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