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Abstract: Objective: In order to solve the energy-saving trajectory
planning problem of robot in food industry with unknown
dynamic parameters, a point-to-point robot joint energy con-
sumption path planning scheme based on whale algorithm and
neural network was proposed. Methods: The energy consumption
model of point-to-point joint of mobile manipulator of food robot
was constructed, the similarity dynamics identification based on
neural network was designed, and the improved whale algorithm

was used to optimize the weight and bias parameters off-line. The
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quadric polynomial interpolation method was used to plan the
joint motion trajectory, and the trajectory parameters were equiv-
alent to whale coding. By solving the joint energy consumption
objective optimization function, the joint motion planning trajec-
tory with optimal energy consumption was finally obtained. Re-
sults: The scheme was suitable for the trajectory planning scene
with unknown robot dynamic parameters, and the trajectory en-
ergy consumption was reduced by about 9.01%. Conclusion: The
trajectory planning based on whale algorithm and neural network
can realize the energy consumption optimization goal of food ro-
bot.

Keywords: food robot; trajectory optimization; energy consump-

tion optimization; whale algorithm; neural network
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Figure 3 Schematic diagram of energy-saving trajectory
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4 —90~90 337.6 —90 24.6
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