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Modeling of abrasive water-jet cutting of glass using
artificial neural network and optimization of surface
roughness using firefly algorithm
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Abstract- In this paper, it is shown how to use the recently developed Firefly Algorithm to optimize abrasive water-jet
cutting as a nonlinear multi-parameter process. Back propagation neural network were developed to predict surface
roughness in abrasive water-jet cutting (AWJ) process. In the development of predictive models, machining parameters
of traverse speed, water-jet pressure, standoff distance and abrasive flow rate were considered as model variables.
Firefly Algorithm by using back propagation neural network optimizes glass surface roughness in abrasive water-jet
cutting and proposes appropriate parameters for minimum surface roughness. Testing results demonstrate that the model
is suitable for predicting the response parameters. The results showed this algorithm applicable for processes with
complex nature.
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1. Regression
2. Neuro-genetic
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3. Ant Colony Algorithm
4. Gravitional Search Algorithm (Gsa)
5. Bacterial Foraging Algorithm
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1. Particle Swarm Optimization (Pso)
2. Global Optimum

A Boloss V¥ 895 AYAY LT (g9 98 S0 (usiihn


https://dorl.net/dor/20.1001.1.10275940.1392.13.8.4.0
https://mme.modares.ac.ir/article-15-4422-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-04 ]

[ DOR: 20.1001.1.10275940.1392.13.8.4.0 ]

oo 9 (§3UT pral o

o olyd ol ped Of Cor b ddends by (55w oo

el T S 0,5 51K 255 Xik

L slopS e & Sbod slag,S ws®l al 5o
@brlr Olee dloye pa 50 aiS (0 &S > i Sl
J Gorigy) poliz Qlics o5 g & T odd i p S
L¥0] 35 oo crens (8) alal) Lansgs
xi=xi+ﬁoe'yrlzf (xi- j)-i-as,- *)

& Jo o el LU, s i boabyl) pgs e
0 oo S B 3ola Iy b a8 Cenl Bolai pges Caond
Olpiss Bo)l5 il 50 S (oo Cand Jloy @jei 5 &S
ol opdle 28,8 L o |, @€ [0,1] ¢ fo=1 =1 olie
aoly 0gzg it olul jo laojlasl polie jo gl S
510° 5107 5l o o Slpss 51 e Glgie 4wl
3Rl ceslis oyl Sy a2l 10° 5107 5 sled Ko 49
sl el )b slizl gl ool Yo S¢ as el aSk L a
S o8 Jlp ol dlie o el ohyoS) 4 6095
a8l odle b ons el [V V] 03 5o (589,9 (sl el b
Sloglund (grae &b o s gals 5 Sijsel Sy
30 Sl ool Sl (gilwJlo g S50 cdwl dgzg s cols
Ded Hlued walizee ol

Ol e 5 S e pastiie |y Sl iy el
2 LIYE[0,0) 55,0 anl Sl p,5 w6l
09 At b A5 st by y T1L Yy =0 Joe
Sl Sl coaliz § =0 a5 Gloj Cales )0 0gdise (e
S5 50 e D aS 0l amaS sl oyl wiile @dly o B = o
Oy Pl 0,5 Sy Galpl b i SRl Jlawul slas
S lply 0ed oage asls 4l I ol ye o Wilgi e
HB o) 4 g (ooges aity Ygane) atng alaid
Jon sl Pl G S L @l oS 05l s
IVl el (o

Ll oss aaloy sl Gy adl> 51 ciis o
S 0,5 w5550 w0ed (Rl 0% G5 Sl e
9 0ghe o olalial (Buin slgn sS4 Vsl
OB 5lan mryefl alie (ol Sl cnl Glely 4y
@ (F) dal) cliz Jlade y = 00 31 Ko 3,k 5l 0gd 0
Ded o Joas (V) abal
Ar)—d(r) )

A 6olass Y 893 AYAY LT (g9 98 S (usiihn

B otz 9 a5 el o Sl T iz J
Sgh Oglad o obcd slep,S laws Loy 04l oo
o 5 1 hed ) o T Clas b Sl ccnlnle
ilaate 5l alols (ml8l b joi a8 ey | Olicd
Sl lple @gdioe 03 i Jazme 0 )95 g Wb e RS
A s ol a0 b Sl 99 ools ol

s F cdlwe LI(N) L9 wos cdb> op ool o
0P Dol Dlhesd (b Gl S (o0 e oled g dlg
[vo] et onal (1) b, o
I=lye” D)

il o H55 dz cupe ¥ 5 adsl s Sad o

SlapsS S 5,9 Das b Db o8 iz s
s 5T sl canlie g oo bl BLLI Ll
cuyai (F) aaly Gub ) olicd o5 S conlis lade
Ivol s
p=pe’” )
ol oo Edlunn o Cosli> lade fo

ooy Lisled (B) S jo (il p,5 iy, o8l aS als

] 00

Firefly Algorithm

Obijective function f(x), X=(X1 ,....., Xg)"
Initialize a population of fireflies x; (i=1,2, ....,n)
Define light absorption coefficient y
while (t <Maxgeneration)
for i=1: n all n fireflies
for j=1 : i all n fireflies
Light intensity |; at x; is determined by f(x;)
If(1;> 1)
Move firefly i toward j in all d dimensions
end if
Attractiveness varies with distance r via exp[-yr]
Evaluate new solutions and update light intensity
end for j
end for i
Rank the fireflies and find the current best
end while
Postprocess results and visualization
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