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Research on trajectory planning algorithm of artificial
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Abstract: Objective: Aiming at the problems of unstable 3D
printing quality and low printing efficiency of adipose tissue part
of artificial meat based on plant raw materials, studied and
improve the intelligent 3D printing trajectory motion algorithm
matching with food materials, to reduce the accumulation and
corners in the printing path. Methods: A trajectory planning
method adapted to the characteristics of artificial meat adipose
tissue raw materials was proposed. The complex section layer of

the sliced model was divided into several simple polygon sub-
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partition contours using Bayesian algorithm, and an improved
nearest neighbor method was used to determine the optimal
motion starting point of each contour. At the same time, the
genetic algorithm was integrated into the ant colony algorithm
was applied to solve the optimal printing path of the partition
contour, and finally the interior of the contour was filled with the
improved zigzag scanning algorithm. Results: For the artificial
meat adipose tissue in this study, through experimental
verification, comparing the existing trajectory planning methods
of Cura and Prusa, the established model was printed on a single-
layer cross-section, and the printing time and motion path length
were reduced, and the quality was good. Conclusion: The
proposed trajectory planning algorithm for 3D printing of artificial
meat adipose tissue has high feasibility and effectiveness.
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Figure 1

Printing schematic
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Figure 2 Flow chart of trajectory planning
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Figure 3 Partition results
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Figure 4 Planning process of subpartition

contour trajectory
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Figure 5 Optimization method of zigzag scan
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Figure 6 The set of optimal motion starting

points for contours
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Table 1 Comparison of model single-layer section printing data
5 3k 32 3y R AE S/ % FTEQ I ] / I (B9 20 4 b/ Yo
LRSS UpRS — — - -
B8/ mm 5 Prusa W8 5 Cura L min 5 Prusa b% 5 Cura HL#&
R RS 310.96 8.9 11.3 13.0 15.4 16.7
Prusa 341.34 0.0 2.6 15.0 0.0 4.0
Cura 350.62 — 0.0 15.6 — 0.0
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