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A Path Planning Method Integrating Multi-Cost Constraints and Adaptive
Smoothing for Deep-Sea Polymetallic Nodule Mining Vehicle

PENG Weijie' , WANG Chen’, SU Longde', LU Xinshu'
(1.School of Mechanical Engineering , Guangxi University , Nanning 530004 , Guangxi, China; 2.State Key Laboratory of
Deepsea Manned Vehicle, China Ship Scientific Research Center, Wuxi 214082, Jiangsu, China)

Abstract; Based on the slope-climbing dynamic analysis of mining vehicles, models for traction, total resistance and
sinkage were established with the characteristics of soft deep-sea sediment taken into consideration, and a passable slope
threshold was also determined. An improved A" path planning algorithm is proposed, which integrates multi-cost
constraints to optimize the search efficiency and path quality, and employs a redundant node removal method and Bézier
curve fitting for the post-processing smoothing of the path. Simulation results show that, compared with the traditional A*
algorithm, the proposed improved algorithm makes the total length of the path planned shortened by about 3% on
average,, reduces the travel time and energy consumption costs by over 60% on average, and decreases the total steering
angle of the path by over 70% on average. It generates a global path with a lower comprehensive cost and smoother
steering, effectively improving the safety and efficiency of deep-sea mining vehicle operations.
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Table 1 Parameters required for dynamic analysis
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Fig.1 Characteristics of slope-traveling time of mining vehicle
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Fig.2 Framework diagram of path planning algorithm
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Fig.3  Grid map of simulated seabed mining area terrain

100

0 _
) 14
10F
30F m
40 2
8 =
]
50
| X
! R
60 6 =
70
4
80
2
90
100 - - 0
0 20 40 60 80 100
X/m

B4 MEEESRE

Fig.4  Distribution map of terrain slope
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