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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. Firefly Algorithm (FA)
2. Meta-Heuristic

A6olads VY 895 AYAY LT (59 980 S3ln (vtihn

N (oras aSs (29,5 Sleds Slaas M abaly cpl )5 &5
slaools T asliss ojgel slp oolitwl 0,90 (slaosls olows
A0 end Gt plie Oy (2555 (55 0 sl S
el (29,5 09
el sly glate ogy S U Ll ey o oS!
90 sl mi ol il o Y wix eac el
9 0P D) e A Gl iS5 g &8 Al e
O Ed) s 53 D9l o WS 5 j93 ey CES e &
2T on S ead sl d (695, Y 4 (5995
SOt 79 e 898 o0 bl d92 g Slagyzs elul
3ol sl Jlade g ool anslae o] 28lg Slade b onds
S s 30 59 (59, (V) alal) 5l eoliznl b (V) alal,

DYl s selys a9

OE
AW,.=-

g Y
f 6W,ja QD)

Lol 0<0<L YL alal, yo a5
e, @lSen 25 &5 cwl gl @ coye
Wgdi oo S5 k] CsS g 8y (e pans S (oo S
D9l | Kas 0dds pnd il sl Jlade 4 Uas Jlaie b
a0 50 30 sdel Cavoas slbs moje b ASLs > o
IV T arsn Giseel clidos cnl 1S5 5 (3 slagyis 53,
Jgaz ,0 eals @l slacols b 51 Liales] YV (slaosls
Sly 5w olejl B (slaosls g cuas aSid Ghjgal lp ¥
dolre e 55e (slaesls ad eap IS ALl (505
Sy slp wiad bl Bolar JS& 4 G903l 9 hjeel
aS cunly a1 o)lgen giusl ( gras aSLD So o S0
Ao @l g banls 08 Jaw glp &5 olaglsy, e
INYT a8 o Joe abissr 3l Fss® ok s g0
05951 9 Ghygel Caond 90 aalgs Wnosls a5 LS 13
syl e b g Y dgus glls a5 ts,.l.asoob Qg (o
Lb ocsas a5 s o bjgel slaools lgie 4 aitwn
,5 ls,o omas 4Ll ciabeyl slasols slaye ol
el 4 1) gl sl oolatwl 5550 slaools o bl

b gmals ez lade g wile,
Lngoo‘o 6‘)‘.’ C.la.w S 6‘)‘.‘ 45\,....; g C"L"’
o -F S 0 g el oo ools plas @l -F S 0 gej]
bl gl sal ol Glas yael sleesls | Kiwen

\YA



Ol ed g 6L yrol (s

e wld olpes Of Co b o b gibw e

askad el ey wi,oSl ol SaS a4 g Cenl ol aisls
2l b1y soe] covsty mls Ll il .l onds aneS
a5 200, awglin OS50 (S5l wiyeRl 5l ool cesony
Ale ol 2 Qs o8 w28l 55 5l Sl @b
IvAl cals

Gl aly Gleaigr ly Oen 5 VLT )]
SBns o8 5 S sy eSS s
Sl a5 wt,eSl a5 ol olas b g ws,S oolixul
Lo 1y dlas ol lp spame sloyull pebis Ul
p5 sl sse el Sljle s sedisS YAl aslb
A5 PID gla el welas o o680 cnl 51 eobiced
@S b 51 e ysSI Gaesl 6l eizmen g 00, oolinul
Sy g ol glaim slapi oS 5l onel cawsay (o5l
e Sl ) ol alie (nl @bl oS Ws S alie
vl cools bl ange pdats o Slicd a5 w65
5 sl S A (g S8 51 ol s g oL
ok Sl g edal Cunsy (5500 Ggam S, 5 Db
Ir ] ws 5 oolal o

Sl 55 pi 5ol (a2 V- F

(Bls siluding ;0 bt @5 02,980 025 0 Fodes
Ol e el Gue Al o S At ol Buas aS Wil o
Sty ke b wlgge Fole & i o S
LS b L osli ol Sy Lawgs Wil e bt glap,S
Al 9 iy yas TBFA 580l b S (slapt 550 o
Sl g g Sad Sl ) el Gl soleanee
JJLAJGA oolaw!

2 el odal sty Ban @b 5 a5 04d 0 et (5,95
Slake C)Tja oS Gilwaigy Plue Glp b o Soslw
ST ol A ‘aﬂso Cowody Bad ol dicioy
Jade wlgco X 08 & jamie e 0 Sbcds )5
ol b I (x) o flx) e el Boa &b L olisy,

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
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Firefly Algorithm

Objective function f(X), X=(X¢ ,....., 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 :iall n fireflies
Light intensity I; 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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