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Abstract

The winding machine is common winding equipment in textile machinery. The winding process is
accompanied by the rotation of the spindle and the round trip of the wire rack. Due to the charac-
teristics of the movement of the wire rack and the thread, the amount of exercise of the thread in
different areas of the wire is different when the thread of the wire drawing machine is arranged
on the spool. A high-speed camera was used to capture the motion process of the silk thread of the
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drawing machine, and then the kinematics of the silk thread was analyzed by TEMA analysis soft-
ware. Due to the differences in the movement of silk threads, defects such as stacking and crossing
will be caused, based on the Yolov8 model, deep learning and detection platform to achieve the
detection and identification of silk defects, the purpose is to detect the actual effect of silk com-
bining machine.
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Figure 1. Schematic diagram of wiring components
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Figure 2. Diagram of the movement of the wire rack and silk wire
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Figure 3. Actual motion diagram of silk thread
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Figure 4. Wire coupling equipment and experimental equipment
4. HLFERTWEE

BT RIEMHL BT AT TEMA, 15 22200088 53 L & T I s s 8, i Hizzh %
LAEHAT LR G TS 2 B8 B KRR AR R

DOI: 10.12677/m0s.2023.126476 5239 A ()


https://doi.org/10.12677/mos.2023.126476

KA 5%

3.2. SLREGEBIES T

FEE M 1500 #e, fELMS — Rt BT, (EHEI S LR N LRIz, 50T B
B 5 5tk -

K 5 Frn 2 R RIS &, T I B AR A S A | 22 28 R s ETHIRE

[1E-3m] T=0.000 s
P
100 7
LT
80 e
|
1
60
L~
40 —
T[T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T

3.0 35 40 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 [s]

Figure 5. Wire coupling equipment and experimental equipment
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Figure 6. Wire velocity V/T diagram
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Table 1. Wire displacement data
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2(2) 60,990 60,978 61,303 61,618 61,923 933
3 96,303 96,377 97,033 96,970 97,401 1098
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Figure 8. Silk thread in the third layer V/T image
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Figure 9. Silk thread in the third layer X/T image
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Table 3. Silk line displacement data in the third layer
3 LA E=RUBRE

T 22 P AE 5 = 2 A7 B (um) A7 7 (um)
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2(2) 60,930 61,073 61,462 61,583 61,795 865
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Figure 10. Actual and theoretical V/T&X/T images of 1000 turns silk
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Table 4. Silk thread at 1000 turns a layer
Tz 4. 247 1000 % —2

RS F:4il 1000 #4522 L AE 55— SR A7 E (um) A24% (um)
1 40,110 40,163 40,349 40,441 40,666 556
2(1) 41,680 41,705 41,778 41,993 42,078 398
2(2) 60,868 61,208 61,350 61,539 61,581 713
3 95,620 95,902 96,091 96,213 96,405 785
PR 2%l 1000 Fe AL AL E (um) Hi#% (um)
1 35,134 35,280 35,581 35,754 35,853 719
2 42,832 43,098 43,460 43,543 43,653 821
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Figure 11. Silk motion comparison image
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Figure 14. Accuracy & Detection rate graph
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Figure 15. Accuracy & Detection rate graph

& 15. HEHEKINZRE

train/dfl_loss

4.0 A
3.5 1
3.0 1
2.5 1
2.0 1
1.5 1

0 100 200

val/dfl_loss

| O

0 100 200

ke 15, IR ACE N, HIURRGZEE T F R KL, EEAFEOERAS Hir

k.
4.4. AFESHEMNTRE

wnle 16 KLl EdE TAABL, TR R R4S, $AB AL EoNe RN A, A4S N 22 2818 Zh O »
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Figure 17. Defect detection platform operation interface
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Figure 18. Defect detection result
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