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An Improved Path Planning Algorithm of Manipulator Based on Artificial
Potential Field

He Shigiong, Chen Yu

(School of electronic information, Sichuan University, Chengdu 610065 )

Abstract: Aiming at the problem that the traditional artificial potential field method (APF) is easy to fall into the local mini-
mum solution, an improved artificial potential field method based on simulated annealing algorithm is proposed: the idea of solving
the global optimization by simulated annealing is applied to the path planning of artificial potential field. When the path planning
falls into the local minimum solution, the simulated annealing strategy is automatically triggered, Move randomly from the current
position until it jumps out of the local minimum point, and finally plan an effective path from the starting position to the target posi-
tion. The experimental results show that the improved algorithm can effectively solve the problem in two—dimensional and three—
dimensional environment.
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Data—Driven Multi—-Objective Trajectory Planning Algorithm for
Heavy—Haul Train

Jiang Senhao, Sun Pengfei, Jin Bo, Zhang Jiahui
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756)

Abstract: Heavy haul train is an essential development trend for world freight railway, and it has received a lot of attention be-
cause of its significant economic benefits and superior technical-economic ratio. This work implements multi-objective speed
curve planning of heavy haul train in a data—driven way in order to achieve energy savings, punctuality, and smooth driving of heavy
hual train. First, the train’ s dynamics analysis and environmental factors are used to create a quadratic programming optimization
model. Then, the target index is constructed using multiplicative linear regression, multivariate nonlinear regression, and support
vector regression to examine the quantitative influence of the weight on each target. Finally, the article incorporates the regression
method above into a neural network speed curve planning model. According to simulations conducted on virtual and actual lines,
the neural network planning model can efficiently conform to the quadratic programming model, reducing energy consumption, pro-
moting punctuality, and enhancing smooth operation. The neural network model is more flexible under sudden accident.

Keywords: multi-objective speed curve planning; data-driven; quadratic programming; regression model; neural network



