GRS I G N
ELECTRONIC MEASUREMENT TECHNOLOGY

ik Sk

2025 4 7 H

DOI:10. 19651/j. cnki. emt. 2517951

ETUEN RS OREENERHIETE

mHEA B &' F £ FRE KA
(1.BERIRFETELAAEHEFRE BN 350118;2. 8 4 T L E R A HILFE R L AL 481 350118;
3.ARERME AR A RN d&-F 353099)

OB BPOu e AR b TR HEAE T TR AR TR A A AR R AR AR R T SRR R A PR AR SCHR R T — A
BT I 22 Y B BEHERE SR . 1 S BN T DT ) B 18 904 i RE SR A AR DA A I R Y S
R ), ARG 4R AN SE R I 5 22 0 TR B 0 ok A W PT HE DXl 9/ HERERE I o S o 4 R T TR IR AR AIE 4 1 A SR
PSR i BRI T 28 . S0 295 5 3 T AR SCHR i B R 30 06 ) e OB RE R T 91, 2706 P 3 AP R AT S 79. 1004
BN THERERRTE 8. 36 % . BAANEE R AHERE I AE 1. 21~1. 63 s Z 0], B N THEREAR A T 68. 2% . % LA Rk T
TR A2 2% LA T 4 22 2 H 8 y 4) 7 2 AR )

KGR LA R R ORI AR 5 I A 2 T Sk A AR T
HhESES: TP2; TNOS XEARIRES: A ERWEFRSERB: 510.8

Vamp component nesting method based on improved no-fit polygon algorithm
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Abstract: To address the challenges of complex vamp component shapes, low nesting efficiency, and insufficient
material utilization in the two-dimensional nesting for safety shoe production, this paper proposes an intelligent nesting
algorithm based on an improved No-fit polygon algorithm. First, a tangential vector-based arc contact detection
Then, an

incomplete no-fit polygon algorithm is employed to generate the feasible nesting area, reducing nesting time. Finally, a

strategy is introduced to effectively solve the overlap detection problem of vamp components with arcs.

vamp component shape feature-based nesting strategy is developed to enhance material utilization. Experimental results
show that the proposed nesting algorithm achieves a maximum material utilization rate of 91.27% and an average
material utilization rate of 79. 10% , representing an 8. 36 % improvement over manual nesting. The nesting time for a

vamp component ranges from 1.21 to 1.63 s, reducing time by 68.2% compared to manual nesting. The proposed
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algorithm effectively solves the online nesting problem for complex and irregularly shaped vamp components.
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Table 1 Complexity analysis of VampCs
. [5] 3I£K i/ em? EHINZ e E R
Ave Max Min Max LB/ % BE/ %
& 14.1 22 14.28 108.81 51 15. 45
S 22.3 37 26.38 263.75 80 21. 85
XFR-IMJE 33 48 67.59  484.97 81 24. 52
XFR-MIE 18 24 24.98  175.47 65 18. 24
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Fig. 14 Nesting method for large concave VampC
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Fig. 15 Nesting method for convex VampC

3.4 EHEREMKHE

H T 2T 8 T MR 32 3 R T st 2 46 B L X K 8k 2R
FARLIU B HE T 27 A 0 25 B 2D ANl 16 TR . ik BlHERE
I 2 HE SR ACHE FA B 19 B 2 5 35 5 DB X RREE R AH TR
BT I RE T I — R AHER .

F16 A EE T 7 &

Fig. 16 Nesting method for strip-shaped VampC
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Table 2 Comparison of manual nesting and

algorithmic nesting

AT AR
RE A MR/, RAEH CFEFR R/
IR/ Yo (e ) IR/ %0 R/ % (se ™)

A 63.34  4.35 71.62 69.99  1.63
MFR-KRINE 68.49 4.13  77.94  75.64  1.33
SRR-/NMIFE 73.85  4.24 79.08  77.51  1.28

YRR 71,77 4.31 85.41  83.24  1.26

%I 76.26  4.02  91.27 89.13  1.21

RO 70.74  4.21  81.06 79.10  1.34
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Table 3 Comparison of material utilization %

J5 ¥k AR mETPHFHEE SR RAR
CHk[20] 87.50 78. 33 77. 20
SCik[23] 86. 36 79. 30 FH M
SCHk[24] 77. 36 75.92 KK
CHk[25] 86. 44 79. 46 KK
AR B 91.27 81.06 79.10
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