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Identification of broken needle in single jersey circular knitting machine
using neural network on yarn fluctuations signals
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The quality of knitted fabric in circular knitting machines is highly sensitive to any undesired
Received 14 August 2014 changes in the mechanism and components involved. For instance, a broken needle causes defects

Accepted 02 October 2014

Available Online 15 November 2014 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

Keywords: knitting machines is a crucial need. In these machines when the yarn is pulled down by the

Fault detection needles to knit a loop, the created yarn tension causes fluctuations in the feeding yarn flow. The

Single jersey circular knitting machine aim of the present research is to identify broken needle defects and their numbers during yarn

Neural network feeding in a circular knitting machine, employing neural network analysis on yarn fluctuation

Wavelet 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

16 oplads 14 055 1393 il oslall3sd e —Slo usio

0,5 54 slagjpm Sass 05 il p3lSe AL 5 S
S by ags g (Hhb caass sl Shy crzes (1 JK8) oas
iz b il sl wul sud asls lis 2 IS o ol 5l claiges
03903 (bl 4aSlh (5w 00y Gep A Cumd |y (635 (sshl>
b 5l stz HB lade bl S &5 08 wels sudys 4zl
[1] el auseas LB

2 eyt g (Fla mlio 0 oge ganaib g jasid slaby,
Sl SaSG T 5 (535s =56 slaaz by (59, p Dlidos opl i
liBee sl g, el oud oolaiul Glicas slapinew dl)l Cyz psas
el ol iy SorsS Slos e Syl 5 oSie Sl oS
[1]w‘ 0 d..._‘!)f v d.>)l.: Cgus uz...,ay

& Comd Lo S (Saidl (iSu g anis 4 by e Slidsg 5o
45 e )0 el w8)T 15 azsl 5)5e eS g5 m)b Sl
oot gloailoles g, 5l 48,5 O )50 (il ISen 5 Gorn (2B g

[2] it 5w 5l les 2 Jsio

4] g e

ffu-" Rl

Al 0 s

4.\..4—&..:_))}..:

MSIC g s

(s) = H\:’\N Rl

[2] ansis 55ms 5 ol (5m (SlSo L8, 51 Sitlads e 3 S

1- Sub blocks

340



Vbl 9 b3 =

& T 0l Silwgs BUUSIw 69 )2 e aSub Hl o Sl b ) 3idang )53 BL3 S Guble ) Al 9 )gmw (2wl

ol @as BB L sy ol aniigs deliy lawgy a5 ol azd 3 Ly
oad alol Pilie Sl b p oLl oy 5 sslaer Les

Wl i -3-2
Sl & L oazl o & wad b Gl bl
Oile g 0 4l Wl Comdg lgre cov e 150 6 pei caedld
438 ol Slleg 5l b et aids 590 15 jailewg Sy Blo S
sobte 40008 ool wlele bawgi (g loptises 30 cumdy (ol o &
oS olad Bl S edile (555 1 Cugd A 5D iogine Condy (55l d
o il 3 @ (I Sllag g ad esls 15 4SS g ez 5 90
Sloais 4l o5 ol S5 @ ¥ 008 b wiges 30 s condy
5° Slelas S0 5 2L adl> Jsb g & 4335 5 e 5l S3ls S tle

il 00z 00l o] 0 (6,0 g 00y Gy alesl Cords oz 2
‘S.SLS 6‘3‘*]93 LgLam\%)L‘{~ c]a.w 50 03D e EOg0E Dgue 64 ‘_gLa:J.i.'Za
A o i 1) 4ty slocyjgm 9929

Sl 425 g (SiSd gee 45 Ao e lid B B 4 gla IS
wgsiumdg@ (S Sygo dy )l ol s ke cdb

Azl 50 S em o oo Jlesl 4 S8

Azl 50 aaSs igm 90 cus Jlesl B S

4zl 5o S g e o Jleel 6 S5

5- Matlab
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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
6-DB N

7-db5
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1- PCA (Principal Component Analysis)
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1- MLP
2- Error Back Propagation
3- Trainscg (Scaled Conjugate Gradient)
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