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Sheet Width. Max 750mm SEras §y3 2o Sl
Sheet Width. Min 550mm S99 By9 w28 Sl

Sheet Width Forming For W=600mm ~ . ,
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feeding 680mm
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Forming Area VY ex€eo mm B o8 ol
External Mould Area dovxo«r mm oo sy B olel
Max Up Forming height 15mm pyd LSy ponSe
Max Down Forming height 150mm Sy By, Bos perSle



o o3l A

e ol jo a8 col P e Glagbs, (riomln s riclal §l o ooir (o)t
gl ClsS oy n 5 2o 2lelid (g cnl )3 09h e ool (ow )il ol Il plgreds i
bl 03l 025 (o0 D90 4328k 5 le )il by e (8 9 (330 oualive el Slalad
b hol cotes e ilgice w)ls o oS » Jige Jolse 5 (ygejl dakad 5l a5 3lis 5 il
led byl g plolid dbgre cwyil slo)lpl SeSa 63190 10 5 mhawe e mda b o
b (lo K kS e aiile (b Jolge g oges (oolad lolids o ] Lol sl )l
Sl sl D)l goiiz (o3l Ll bl o g Slasi wlal (( F,55

iz lio )0 Slegdge g olge glgil (ow sk (Il @

Y Ce s g Gl o8 LVL lapa> b 00 S sl b Dlalad w5 oSl @

Ol g ool leges @

Lo Jaitiasl _solos 5 51 o3 5 5 YU ol )lS @
o ()3 g dguze 1-A-)

g g0 03l asid askad mha (65, s S g, cnl > O

Lol gy by (gl aisS 092y 1 el Sz 5 pobe s gl )S5003 O

80,5 oo g adeid | Cales

20 (K o3k YL O)lee g 2 Ay sl s O

ot 5055 il slopiaes il Dokt 15 oles Y guas kS 3,V Ban b o5,

5 gn ol Ui (2] bngi Y gana il S35 5 ety I3 b ol (il 555 e 438,

\f



aol bl JLsle A0
Slaaine; ;o &5 Slisdos pgd Jad 0 o5 Cul i onl @ aslipbly JLSbe aslsl )
Sasbobly cnl o &5 Gl colee pgms Juad )3 0,5 madles (ow)n |y oud plol (4956 alie
0318 g (6 paitie |y mlos,S solatul by
Sl @l 5 005 g, 99 Jold a5 00,5 ks |y 095 (goleiniay bs, ol S 0
Slidod (gly sleidan Wiz 5 09,5 (o |y 0ad zrhae Ghs) 90 @S 5 iy Jad jo sl

oS 5o oo o]



\&






doddo V-V
s ) edlealor 5 gl B3y GLSESS Sl oolitul oS Col ams wiz 4 Koo
wd; Ba Golite olge slp 5590955 Gl ecdlizee olio yo 0)ls Syl 0 )8 SV pazme Cgee
9997 Caio ;8 553l Y gamme Csie asiS gl LSS (a5l 65,5lS Cas o ool

Gy o Al sy mlio o el Ll 1o S 5 b b ge Lansetd ol lid g

Sl a8, S DY gz CualS S

oS Sl odar 5095 (smpil Ghe) 00 (st 5 S slacd i (nl p egdle
L o bas e oo (ialS Jdoa bbed iy 1l g ool plodil aldS Jlw 003l o e Cgue

ol e s slai oSl 5l eolitnl b o
Ggul (Ghudiwd Y-V

@Lb.wuyﬁc 5Y6MA_§J L) L;bu&.& ‘\Lg‘d.'a.o.a uy.céSc\.wo )LQ""L") o‘j.o 9O gas

S o S (G b oz g 5 T Gomge b
Hla)le 5 (e g gl
(Som Jolse 5 (o (1S 36 cow) o] glagatdy § (s g oole (2315 sl )
(0SS LS jo ails g0 pllas sue) oole &I slacS e Jad 5 ladilsj e .Y

Ww)béu&séﬁf‘?rwWL)GN‘*—’WQM°M)°UMV

(3950
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2 linear defects
3 surface defects
4 volume defects
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I Area
AreaRatio= _ .
MaxDiameter.MinDiameter
AspectRatio = MaxDiameter
MinDiameter
Circularity = Perimeter®
Area
Compactnes = M
Perimeter’

DiameterRange = MaxDiameter — MinDiameter

Eccentricity = 1_M
SemiMajor’
Roundness= 47z.A!'ea 2
7 x MoxDiameter
Perimeter ?
ShapeFactorl =
47.Area
ShapeFactar2 = MaxDiameter
Area
ShapeFacta3= A_rea 3
MaxDiameter
ShapeFactar4 = 4.Area

w.MaxDiameta.MinDiameter
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Abstract

Based on the development of human knowledge, the use of electronic, robotic tools and
intelligent systems are developed in various industries. One of the important applications
of intelligent systems is recognizing defects of products in mass production. Automation
of defect detection process in the production of disposable containers, due to the public
consumption and mass production and the products variation, is a fundamental action to
improve the quality and reduce manpower in order to eliminate errors caused by itself.
Automation has an important effect on the profits amount of production unit. The purpose
of inspecting levels is to recognize and classify sections of surface and industrial products
that do not comply with certain standards and do not have perfect quality and need to

separate in production line.

In this thesis, we present two methods for defect detection in disposable containers. In the
first method we perform angle correction by checking geometrical information and using
Canny edge detector. Then we detect lines of the containers using the Hough transform
and inspect the inside lines for noise. Using the discrete wavelet transform and
thresholding, we recognize defected containers from the proper. The accuracy reached to
88% in this method. To improve the accuracy of performance, we used features of wavelet
packet and multi-layer perceptron neural network in order to train and find defected
containers. The results were very favorable and the accuracy of about 97% is reached,

that shows well performance of the final designed system.

Keywords: Automation of defect detection in the production line of disposable
containers, Image processing, Hough transform, Discrete wavelet transform, Neural

network, Multi layer perceptron
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