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Simplification of RRT and New Collision Avoidance Path
Planning Method
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Abstract : Among the path planning methods, the path generated through RRT consists of a combination of
straight lines, so it is difficult for a robot with a turning radius to move smoothly. Bezier-Spline and
B-Spline are used to create a curved path for the robot to move smoothly. In this study, B-Spline with
continuous curvature was used in all sections. A path was created with RRT, unnecessary nodes were
removed, and the path was converted using B-Spline. Since excessive deformation through B-Spline can
collide with obstacles, control points were added to the curved path. As a result, it was confirmed that a
smooth curved path was created in all sections without colliding with obstacles.
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Fig. 1 RRT Algorithm

ek
o

ot

=

O|X| M283 HM5x, 2024 10&

O:
2
il

15



A ®)

Fig. 3 Path planning with RRT (A) and Simplification

of routes by eliminating inefficient coordinates (B)
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Fig. 4 B-Spline Base Function
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Fig. 5 The path on where the collision occurred (A)
and path modified path (B)
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Fig. 6 B-Spline Base Function on continuous
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Fig. 8 Results

different maps

of modified path planning on

Table 1 Comparison of RRT, Simplification Path,
and Modified Path

T [px] Simplification | Modified

Path [px] Path [px]

A 2822.28 2325.58 2217.85
B 3186.03 2709.33 2622.34
C 1703.88 1460.53 1426.12
D 4565.76 3878.00 3723.25
Ratio 100.00 84.52 81.53
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