goobbobbodgoobbbgoooobbuooooobood

Configuration-time-space for Motion Planning in Dynamic Environment
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A robot in a dynamic environment needs to avoid static obstacles and perform motion planning
while considering dynamic obstacles. This paper presents a Configuration-time-space (C-time-space),
in which time-series information is added to the configuration space (C-space). The C-time-space is
represented by the mapping position and joint displacement of the robot at each time in the generalized
coordinate space. Motion planning using the C-time-space can generate a trajectory that avoids dynamic
obstacles. The experimental evaluation results indicate that compared to the conventional method, the
trajectory distance of the robot arm can be shortened in environments where dynamic objects exist using

the proposed method.
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Fig.1 C-space and C-time-space.
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Fig.2 path planning on C-time-space.
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Algorithm 1: RRT* on C-time-space

1V« {qstart};E(_m;
2 fori=1,--- ,ndo

3 qianq < SampleFree;;
4 Gnearest <~ NeareSt(G = (‘/7 E)a qrand);
5 Tnew — Steer(qnearest7 qrand);
6 if ObstacleFree(q, o, ost) dnow) then
7 Qycar  Near(G = (V, E), ey, min{y * (log |V|/|[V )"/, €});
8 V+— VU{¢ew};
9 qmin <~ qnearest; Cmin — COSt(qnearest) + C(Line(qnearest7 qnew));
10 foreach gq,,, € Q... do
11 if CollisionFree(q, ., s Gnew) A COSt(@nenr) + c(Line(qyeny; Gnow)) < Cmin then

12 \
13 ifteaq,, <tE€q,, then

9min A Tnear) Cmin A COSt(qnear) + C(Line(qnear7 qnew));

14 E+ EU {qmin> qnew};

15 foreach q,.,, € Q,.., do

16 if CollisionFree(g,qy; @near) A COSt(Ghow) + c(Line(@hows Gnoar)) < COSt(Ghear) ANt € Gnow <t € ooar then
17 qparent — Parent(qnear);

18 E H (E\{(qparent? qnear)}) U {(qnew7 qnear)};

19 else

20 | Ve V\{guen ks

21 return G = (V, E)
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Table 1 Summary of results.
00000000 [m] 000000 [sed

ooooOo 1 2 3 1 2 3
C-space 8.41 | 10.13 | 12.47 || 12.77 | 12.12 | 8.70
gooo 5.94 6.23 6.77 12.53 | 12.68 | 12.16

Fig.3 Simulation environment.
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Fig.4 Comparison of C-space and C-time-space.
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Fig.5 Comparison of hand trajectory.

Fig.6 motion planning by 7-axis robot arm.
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