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Multi-scene rapid motion planning combining with long and short time
memory mechanisms for manipulators

ZHANG Yun-zhou*t, SUN Yong-sheng', XIA Chong-kun', DING Qi-chuan®, WANG Xiao-zhe'

(1. College of Information Science and Engineering, Northeastern University, Shenyang 110004, China; 2. Faculty
of Robot Science and Engineering, Northeastern University, Shenyang 110169, China)

Abstract: Aiming at the problem of that the rapid-exploration random trees (RRT) algorithm is difficult to solve the
rapid motion planning of a manipulator in the multi-scene environment, a fast motion planning algorithm combining
long and short time memory mechanism is proposed. Firstly, the paper uses the Gaussian mixture model (GMM) to
build a scene model of the environment through random sampling in the initial stage of planning, and uses this model
for collision detection to improve the efficiency of motion planning. Then, according to the principle of human memory
mechanism, different GMMs for multiple scenes are stored according to real-time memory, short-term memory and
long-term memory, and the scene matching algorithm is used to achieve fast adaptive extraction of different scene GMM
to improve the adaptability to changing environments. Finally, the proposed algorithm is validated by the grab simulation
experiment of the 6-DOF flexible manipulator in Matlab and ROS simulation environment. Experimental results show
that the algorithm can quickly extract the memory information of the scene, effectively improve the efficiency of motion
planning in multi-scene environment, and has strong adaptability.

Keywords: multi-freedom manipulators; collision detection;

motion planning; GMM; scene matching; memory
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require: X o1, Xtree €Xemplars

Geol, G free = BUILD GMM(Xco15 Xiree)
T.init (ginit)
while Distance (ggoal, gnew) < dmin do
Qrand = StateSampling(Geol-free)
(near = NodeSelection(T', ¢rand)
(new = NodeExpansion (7, ¢rand, Gnear)
deol, diree = MahalanobisDist(gnew, Geol,
Gree)
if (deol — diree) < Ocol then
(new iS collision
else if (deol — diree) > dcol then
Qnew 18 collision-free
else
KinematicCollisionCheck (¢yew)
end if
if gnew is collision-free then
T.addTree (¢now)
end if
end while
Xpathset = GetPathFromTree(T)
CollisionFreeCheck (X pathset)
Geol, Grree = UPDATE_GMM(Geol, Greey Xnew)
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