[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1393.14.16.39.8 ]

348-339 Yoy 16 o leuds 14 0,95 1393 Isawml 0l g ¢ )30 SHlo (wIdio dlxo

93 oele dalinle —b—_{==-,
4 s A
I Sl (gwiigo = 3
=P am
mme.modares.ac.ir u/')/;‘g;:%,

G903 (s 4w Hl ooliiwl b sk 50 Bb3 5 amlo 3O sl Oigw (2 bl

B & ol Sy S Jiw

3 . . *2 00 . 1 . P
gjﬂ@.o".oul.m;l.\.m‘ u‘-}-ﬁjh-dd:t.ﬁ-é‘ o.aL:\A‘g#u.um
Sgubo cgubo g2y olKutils (SlSe suiie i) pwolis)lS —1
Ao e (g, olSil ( SlKo (wdipe yluaiily =2

Ao et 4Ty oMol Bl3T oKl ¢ s wrdige ¢ oy0 =3
moaven@um.ac.ir 48974-91779 iz, sgiio g *

saSe dlis cleylb!

- Oig o ey dleoxie T (il g il prlSe ) dwlgdl Ol d565 & Cans Bbd,S YT oyile )3 o 4l ds )b cuiS S i dlie

St pslate 4y Gls,F EVTitle Cunds il o olas 950 do )l g 3 (63908 bghd Cus sl ca & 4S5

1393 5oy 23 1l
1393 120 10 s s

Bl ails JSi5 Cax gjaw by @ a5 loj (Sl Al > sy oo el 4y (65955 5 (bl (g pel gt slaaly o alS g cuiS 1393 i 24 calu s 4
35 1 Bam 33,5 o 15 Jls 3 & (S ol Cllug S95 Gun 78 (490 030 bl (GBS (Gope g o0 03035 (il Caow b5l 4l
Ol Glog sl JiSew (g5, (omas b jlolitul b )ailg S B35 udle 1 gl sluad g jgm (Silld cus ool pob s
Gbd S il 4 inio Woi bulyd ) ataSs igm Lo Coandg dw & 15 (b iS4 clivlel] el Ngy .l & S by Sy Bl S il
s 3 Bl g iS5 03bizd b ] i (S22 5 0,85 ibliogs € ol Laugs 86 4335 ol (g JiSw 3,5 o] v S

Sage Jas

2 ovas Kb cobll Coleg )3 .cd S Oygo b Sy gl « Soge LT 1 osel cunss cliin 3l ol 5 (gylel (sla by, oS 4

i Jasld cdy &S wad o i ol Ly 0)ss Sow Al (e Hlka 9 90 S el dtod [l 4 b SIS SSw

ol 30> 943 1S5 4550 ooty b oy ol 4taSd (sboyjgm

Identification of broken needle in single jersey circular knitting machine
using neural network on yarn fluctuations signals

Mohsen Pazhoohiyanit, Majid Moavenian!*, Mohammad Ehsan Momeni Heravi?

1- Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
2- Department of Mathematics, Islamic Azad University of Mashhad Branch, Mashhad, Iran
*P.0.B. 91779-48974 Mashhad, Iran, moaven@um.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 14 August 2014

Accepted 02 October 2014
Available Online 15 November 2014

Keywords:

Fault detection

Single jersey circular knitting machine
Neural network

Wavelet

The quality of knitted fabric in circular knitting machines is highly sensitive to any undesired
changes in the mechanism and components involved. For instance, a broken needle causes defects
on the surface of knitted fabric. Consequently, in order to increase the quality and reduce
production cost, rapid detection and diagnosis of defected needles on industrial circular weft
knitting machines is a crucial need. In these machines when the yarn is pulled down by the
needles to knit a loop, the created yarn tension causes fluctuations in the feeding yarn flow. The
aim of the present research is to identify broken needle defects and their numbers during yarn
feeding in a circular knitting machine, employing neural network analysis on yarn fluctuation
signals. The experimental procedures were designed so that three needle defected conditions
were implemented on an industrial circular knitting machine. The yarn fluctuation signals were
captured and saved, then, using wavelet the contaminated signal noise was removed. Statistical
and wavelet analysis are implemented to produce the required features. Finally the capability of
neuro network for classification of four groups of data including healthy, one, two and four
broken needles were examined. The results show that 99.43 % accurate distinction of broken
needles is achieved in 50 iterations.
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2- Minho

3- Feature vector
4- Preprocessing
5- Wavelet analysis
6- Nonstationary
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1- Envelope detection

2- Fast Fourier transform
3- Support vector machine
4- WellKnitt
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2- Translation

3- Scale

4- Convolution

5- Downlsampling
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