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Abstract

At present, due to the increasing national environmental protection efforts year by year, the tradi-
tional shoe industry is heavily polluted, low efficiency, coupled with the rising labor costs, enter-
prises are under multiple pressures. The 3D printing shoe industry is supported by the national
environmental protection policies, and enterprises are actively transforming and upgrading. There-
fore, the future period of time is the golden time for the development of 3D shoe industry. 3D printer
manufacturers and large shoe manufacturers mainly focus on model quality and efficiency for
shoe mold repair. For mould making shoes from machining to 3 D printing process, such as rhino
software design model of cracks, holes and other nonprintable problems, solve the shoemaking
industry technical staff in design process model in poor quality of shoes mold model, defects, re-
pair the problem such as long time, this paper proposes a method based on hole automatic classi-
fication recognition and repair. The holes are divided into single holes and continuous holes ac-
cording to the topological relationship, and the holes are divided into crack holes, dislocation
holes, annular holes and simple holes according to the geometric morphology. The holes of each
type are repaired according to their characteristics. For simple hole types, the new hole filling al-
gorithm can be used to automatically repair the holes in the model. The method in this paper can
ensure the correct topology of the repaired shoe mold and the continuous curvature of the cavity
filling area, so that the shoe mold is as close to the original model as possible, and can provide a
high-quality model for the subsequent 3D printing equipment.
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Figure 1. Flow chart of repeated
surface deduplication
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Figure 2. Flowchart of local overlap and crossover feature recognition
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Figure 3. Flow chart of cross feature segmentation
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Figure 7. Schematic diagram of continuous sleeve hole
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Figure 12. Schematic diagram of LOOP
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Figure 13. First schematic diagram of Case of Ej
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Figure 14. Second schematic diagram of Case of Ej
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Figure 16. Schematic diagram of Ej = Sj
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Figure 18. Schematic diagram of SiEi > SjSj + 1
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Figure 19. Flowchart of different vertex
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Figure 20. Flowchart of mismatch check and repair
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Figure 21. Diagram of annular hole
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Figure 22. Flowchart of remaining holes classification, identification and repair
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Figure 24. Flowchart of general annular hole inspection
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Figure 25. Flowchart of general annular hole repair
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Figure 26. Schematic diagram of general annular hole repair
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Figure 27. Recognition and repair of hole of machined plane
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Figure 28. Diagram of annular hole repair of machined plane
E 28. MIFEAHILBIEEREE

45. ERFLEEE

M FIRIRA, BT LI T R RR . AR ARR . R SLIAME R, A FLIR B4R fal e AL Ak
H, HEEIEN: Kl 29,

MR

[1) ARLA FHSE: MRYE S AR S E L, M —AN 3 x 3 ISR, {#FH Jacobi J7ikit 5 L
R B RS AR ) 5, RRAEAE BOAF RIS 2 K BN, RRAE 1) B SR AEAE X R, B — MRAE
EAEN X Jil, B/ NFAEE BRIE R &, (ENTER, TN R AR &

(2] 45 (1) AP, Kl s i 20 Fm b e (1) i )mimaetr R, K-Fm
R AR B R AR R R .

DOI: 10.12677/csa.2021.114123 1219 MR 5 R


https://doi.org/10.12677/csa.2021.114123

Bite 4%

(3] 7R AR R T, REALIAL I sOER RN Z 10, #EAT HOB 7 T
(4] X3 5r T0)a KR RLEATAS R AR AT, A A — e IR 2

iRl

\ 4

L1 FAFLIA L o3 57
E—AFE

\ 4

(2] HFLILR A5
L

4

(3] 7P, LR

WFAERLIR M HAT=
yiibiZiwn

\ 4

(4] fR¥EESANE KA, WA

AR FFNG VT ) = AT
FE B MeshiH A |

\ 4
R

Figure 29. Flowchart of simple hole repair
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Figure 30. Before the removing duplicates
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Figure 31. After the removing duplicates
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Figure 32. Before the repair partly overlapping surfaces
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Figure 33. After the repair partly overlapping surfaces
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Figure 34. Before the crevice repaired
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Figure 35. After the crevice repaired
35. BERRES S

% —

Figure 36. Before the hole filling
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Figure 37. After the hole filling
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