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Incremental Clustering using by the firefly algorithm

Khadije Nazari, Babak Nasiri, Mohammad Reza Meybodi

ABSTRACT

Today, many organizations have sets of very large data that datasets dynamically change. This is a big issue in
many classification systems; therefore, changes may lead to poor results in the correct training. The purpose of
this paper is an incremental knowledge model for a dynamically changing database. We use a special class of
agent such as groups of firefly and their normal behavior are imitated to arbitrary shape of clusters gradually
form. Clustering is unnecessary to specify in advance. Experiments show that the results of the incremental
approach are almost as good as the quality of the static clustering methods but faster than static for large data
sets.

Keywords: Firefly, Clustering, Web mining, Incremental clustering.
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Objective function f(x), x = (x,, ..., Xg)"

Generate initial population of fireflies x; (i= 1, Y, ..., n)

Light intensity I; at x; is determined by f(x;)
Define light absorption coefficient

while (t <MaxGeneration)
fori=):nallnfireflies

for j = :iall nfireflies

if (1; > 1;), Move firefly i towards j in d-dimension; end if
Attractiveness varies with distance r via exp[—yr]
Evaluate new solutions and update light intensity
end for j

end fori

Rank the fireflies and find the current best

end while

Postprocess results and visualization
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" variation of light intensity
" media
" light absorption coefficient




PSS Sz (e 5 55b ar aiiS (oo osliinl () Jgo 8 5l Blawe 5l 65k 55 el (10 Gloj Sl pilins (olod @5 drlone (o2
@ heS (Saiis o g Sl 4o LT Glics )5 o8 > jolate 4005 so el bt slop S plo bawg b g plaals sy Obics
g g0 ool (F) o8 > dlolas iy Saris o g coliz ax o L Cbcds 6,5 B,k
Xi=X; +Bo e (x5 %)+ (rand -3 ) *)
P Sl ey Sl o ¢ 05l 18 QUG 0,5 adsl Sl i g iz ol el 13U Co pes Ojle (F) Aol ) S)b o
1 Sblagi 552y - A5 a Cirorgs oS y> Slilungs a5 el ol el o O pg Doyl 3 5 WS e e ding Aba ko @, | s
Al iy d92g (6,500 Aty ST O jganl o WSS LS o aigy ahl Bib 4 el jsb 4 B ol po o Ul £, S LS > s
ool 5o el ool @ [ 05 1] jo el jsb ab a8« ol Bolad sae <SG g FANA 5 b oo ol Bl oladdig uiz o g Jlas!

WS o €015 Byp= ) Ll gl

@l Do c0p )5 4 5 65500 slajle Gl oo g S (ougelll Alols Sl osliul a4 (pag T g Sbcd 05 93 o alold a5 ol
42 plgie 4 Wlgoo Mo Sl Gozmed oduzmn ladSed lp g 090 i jai Sloj aloli b Sloj 22U plyie @ Wil oo T saisile) Jilae
-0 Nl o 1) (giluaige Bl )0 39750 LS Sige job a4y Gl AT (g eyl o &8ly jo c0gl iy a8 el (S905 Glie g Gaalis>
&5 e slad )0 CSIpSs jsbar Wb Slcd lap,S a5 s S8 Sl e ] el (nl b eiares L 0gd i Tl (lye @ Wil
SIS Cige oilodend 1 ools adsl ke alie IS ol ¢ @S @S |, griae 6l 15 Syzge e g 6yl oAty dad el B digd
Jlae 50 0550 Cewdty | dge Sloz S5 Ve e G100 L lgie saia slad 0 Clicd slap S S 6Ss i @ 4z b ogdioe el
Slced 05 i olawi Sl (e Fosuzmny Pls sl (Jg 09boe 435 S5 0 sae Fr =01 S50 10 Sbcd slap S Cunex 532
[FANY].0,S oolazul

i i 9501 5 o0liiast s o531 gaiadig— ¥

a i el S 0318 Syl Cal S n s Ly 50 4y LT 0013 degara a5 W18 55 s 08l asgorms Walojl 51 (5 ks 0390l
03l degazme all (anades by, 50 [VY] g o eoliul (Laal38 gamadiss ag, 5l s ren 4 5 20,5 00ls (5i50lil o herd mls
b0 yS oo S8 Lo Lt jo ils sy 5 (ganadiss (gl ools dcgers I (glade (rame loj Lolsd o asly o)l 8 Lo LSl o xS &y
ooy S 55 5 by 50,5 £ > laaiss yles jardS sz il ool aepazme I and a alol bl (Sas o uitly aiils a3
[VF].05,5 jall o,lLss 5 00l auauls algs

ools dcgozme LU ey SLuST o ol Al dawsd LB a0y (650l al o o WIS L oy 5 oo (o sLll 51 s 8 ys sundadi> sla g,
ools gudas Sledbl gla WS KLl Lawgd s g 358 o0 (50 05,5 (Ladss STe aiile) ools ;o (soue Sledbl aly sl jo  ijg0]
Ly badys 3S1he 0,5 o Lol Gan cplply sl 0313 o sl Lo pdlS Sledlbl Jolt oS oo (653, 45 bbosls degamme .9 o
ooelBl alols w0 ggaze (0,5 AleS Bum oad ools At jo i N (gl el o 3510 lagSl alols ggame cil Bua mli (43,5 aS
amlno (V) Jyo b ook 31 s s gsommo st ads B @l el s 3510 K 31 (S5 a0 Lagl 6l o ool olatsl 5 501 50 oo

250
JEK) = Zhes Vi, (6 — @) P
Lowgs a5 cunl adg 35 0 el (K21l oK) G g o el K6 (1201, M) X SN Gl daases slaws K (V) Jgo b ,o
13980 dmmlne (A) Jga 2
Hi
Cx = E’.Eckn_k Q)

ol pl k abgz 50 laeSl olasxs Ny (A) doles o

S o caled sla)lae (pan bl g lagSll aSG 5l 4y Wl oo (plais] laadiss 4y baosls asgazme a5 all oo IS8 (ol 4 aligs flod g 52
[ESSow- <5J“fr°"'°“"’ GLQW d.wj? )5‘).4 ‘)5'“;5'4 oolauwl 6250)‘&‘ )L.!.A )| YW Lbﬂ‘ O g,‘.bla.w @L\))‘ 6‘).: ..b}wksa s 03; 4‘“’9’



i 65ill Glp (Gun) au e égl} .J.i'lso Caowd b gam N glad o ‘5‘;‘1)‘5{1 sl Jlo aon 59, » G..:J.J&‘ alols Egoo 09y aeS aliwg 4 aS
C]-kr_c:'.\-'r_l:};

f:_ = 1 EPTrslndEijpi j:::l @)

DTrein 1=1

Syl 18 [ea ) se] e slakols ssgamma y0 a5 098 oo ooliinl gox 3,5 oyl (sl a5 Canl LB3gel 00ls dsgarme slass Drrain (1) Jge 8 50

Clknown (xj'_

‘Lgﬁfw S pxin FA ﬁ,.‘;i”ill 50 a8 abled axgl .o)la Bl QT 4 ools oli;b d;Ua.A ONIPLY Ogd oo iy S 6.»315 p]. 9
axs d (ol ools bla slaxi N ools acgoome S (sly 09 o0 aseine (1) Joo,8 Jawsd Clcip S o631 )0 Bue &b o bades 5156
2 [0]a] s 5 () dolee 3l oolaiwl b adigs ;51,0 0,00 3las WIS € 5l (SO & LS glools alais G .amo o ylid 1) (odIS olaes € g aliue

o2 p e Sliole;] bl oy 4 aslol
Ql.&.‘v’l.oﬂ = -0

_JLQJJ osls L.\.u‘ BN S 00 ﬁl?u‘ o009y k_/va-‘ L).“ K9y » \ )B\A-Uﬁ as CPU CO“& 9 RAM alasl> wblij Y l; W S99y » L@é)LuM
gl ey =143F=02.a=0.25 gl labe ool Yo plp giloaccd opl jo aid, |15 4 Gl slap,S slons g 098 o0 (55l
ol oy 5l ol e |, Datalog .ol sas soliwl Dermatology, Diyabet, Balance Scale, Iris, Datalog sle Dataset ;| sjlwacs
26 gai 35bls UCH wols oKL 51 oles o 1, o Dataset Lo 4 5,5 osbils http://maya.cs.depaul.edu/~classes/ectaAt/resource.html

55 Sglite slo DatASel g5, 5 Lisy 5 bl Sbcad 5 lapmysSl a2l Copm ool 2 (33 Qbceie S o2 )8l sanadiss

sl 00 00l uLm) (\ )J5~.\>

Sl o8 (Galjl g Ll (ganalios o )sfl ali2l S po aslie (V) 5o

,," 9i” )
e Iris Balance Scale Dermatology Deyabet Datalog
o3ls acgozxo
L] (gaiadgs
e > Y8 .8 VLY \idd VY- ¥
e . > VY,0Y 10,¥ 10,74 10,¥4 Yo,Y
Sbod o5

Ao (SS9 dw 58,5 Ll 0 b el s ools ioles g Sl T (Shg dw gom dw Hloged pay 6l a5 0l Sy sl IFiS osls acgose
Sl 0al ol lis (V) S0 50 aS 090 o0 o] loges



http://maya.cs.depaul.edu/~classes/ect584/resource.html

B Figuee 999
File Edt View Inset Tools Desktop Window Help >

NUBEL- R 0B O

Iris dataset omases (V) Jsis

05 oo 5 1) Jol (Shg ¥ s (som aw Jloges aSil g v g 5050 oLy Judo 4y 9 0l0 (5o YV ggemme 5o Dermatology osls 4cgasne

"B Figure 999

——

File Edit View Insert Tools Desktop Window Help ~
NEWe [k LLODEL- B (0EB =0

Dermatology dataset sauasys (¥) S

L Cagy JB o9 4 alig ST ISD cpl je

Lngw 9 M‘SA ‘SMMP 9 ulz.u‘ ‘) Crond &S) QM 9 M‘SA W Ceonnd O L ‘) osls A€ gosro ‘».\3.:‘ ) ‘5«...:‘)3‘ Lgdu.:é.m? )
IriS ools acgamme slp ) Lgs g Ll o g0 (amadys anse (8) JSKb 0gi oo Slwyjgt (gamadys g odd adlal gom 310 j0 oailesdl

el ooly las

W Fer 100 [E=SESE) T — (E=SESE )
Fle ik Wiew iramt Tosk Deizp Windew Hip =T [[Re e vew traee Tosk Cvierp Winew e )
Ddda | &S5 09E L- A 0B =D Ddda | kS 08EL-A|0E /=D
» cast for sach peration: 1.3735 10 castfar aach teration 3 85005610
B
as .
2 L
? g
EY
- = 25 s 7
15 N
§ VAN
= = e
T g s S
-
1
s
%
) [
ez [} vE [T} 12 14 15 18 15 2 25 3 as 4 as
wheh hich ncds demation

IFiS ools acgamma 51y (ctaldl g Lyl > g8 0 (sababy> 4t ze dwslia (F) JS

ladais Slaise 0,5 oo 518 L LB o ganales gly o,LS, 4 Dataset JS aso) Jdos oo G loged 50 ailed sl 1 (F) S 51
S o saolipl s jo azs) IS 4 slo Data set i slas™ ;o 4 jo jloges apo co Hlas 1)V dae a0 Gl oals ools lad JSs j0 a5

Ll 00 o0l uLuAJ )



losls acgaze 4 bgyye o oo 5l o loges a5 bDALASEL 5| oS jo iul3l sonadss anje Jloges (O) IS

Dermatology- Iris- Balance scale- Diyabet- Datalog

S S dzmai-F

axg b algy a5 000 ogzg ools (gabates 5 (sanadsS ly cuaz oy, 4 5l (G55 i Gl L STL S 4 az g b
el Bl gy a Ol 8,5 ool 5l eolawl b ganadiegs pwyp 4 b dlie pl o ams ol g 3l oe5 o5 besls ol e
Oszed ol o Jale I arws Sl bgy Ojgo 4 0ols oL ki gl sdali8l Jae 050 50 ils olewl Wlde cpl 5l Bas pasls
oty 5,5 minta 9 oS85 loadys s il K5 gty U o5 so 2ol gl gnaas J55, 5 0u5 o oolizad i slopS 45
sl S b, (5% 4 bl il gy ol o ol e o) Sl o plodl slogilaants 5 SLislej] ol (5,570 S5

[]
[¥]
[¥]
[f]
[o]
[#]

—

[v]
[A]
[4]

.d)L) L......’:‘l uus) O Cod 6]:yl.: u.c).w ‘5....:‘).9‘ JJ5) s_?)).: Lngo\)L) AL gono Lg‘)" 9 Sl

&)V
J. Shen, Y. Lin, and Z. Chen, “Incremental Web Usage Minig based on Active Ant Colony”, Wuhan University
Journal of Natural Sciences, Vol. VY, pp. Y +AY- Y Ao Y.,
E. Saka, O. Nasraoui, “ On Dynamic Data Clustring and Visualization Using Swarm Intelligence”, Data
Engineering Workshops( ICDEW), International Conference IEEE, pp. YYV- Y&« Y.V o,
A.K. Jain, M.N. Murty, and P.J.Flynn, « Data Clustring: A Review”, ACM Comouting Surveys, Vol. ¥, pp. Y1¢-
YT 1444
E. Saka, and O. Nasraoui, “ Improvements in Flock-Based Collaborative Clustering Algorithm”, Springer Berlin
Heidelberg, M. Christine, J. Lakhmi, Vol. Y, Y« +4,
J. Senthilnath, S.N. Omkar, and V. Mani, “ Clustring Using Firefly Algorithm: Performance Study”, Swarm and
Evolutionary Computation, VVol. Y, Y+,
S. Lukasik, and S. Zak, “ Firefly Algorithm for Continuous Constrained Optimization Task”, in Proceeding of
the International Conference on Computer and Computational Intelligence (ICCCI), N. T.Nguyen, R. Kowlczyk,
and S. M. Chen, Vol. eY4Y pp.4Y-+1 Springer, Y« 4,
X. S. Yang, “ Firefly Algorithm, Stochastic Test Functions and Design Optimisation”, International Journal of
Bio-Inspired Computation, Vol. Y, PP. YA- A£ YY),
X. S. Yang, “ Firefly Algorithms for Multimodal Optimization”, in Stochastic Algorithms: Foundations and
Applications, SAGA, Lecture Notes in Computer Sience, Vol. eYaY, PP YTA- VYA Y. .4,
X. S. Yang, « Firefly Algorithm, Levy Flights and Global Optimization”, in Research and Development in
Intelligent Systems XXVI, Springer London, PP. Y+3- YYA Y.V,

[v-1X. S. Yang, and S. Deb, “ Eagle Strategy Using Levy Walk and Firefly Algorithms for Stochastic Optimisation”,

in Nature Inspired Cooperative Strategies for Optimization (NICSO), Springer, CSI Vol. YA£, PP, Y)Y YY)

[\2'] M. K. Sayadi, R. Ramezanian, and N. Ghaffari-Nasab, “ A Discrete Firefly Meta-Huristic with Local Search for

Makespan Minimization in Permutation Flow Shop Scheduling Problems”, International Journal of Industrial
Engineering Computations, Vol. Y, PP.Y- Y+ YV

['v] X. S. Yang, “ Engineering Optimization: An Introduction with Metaheuristic Applications”, Wiley and Sons,

New Jersey, Y+ V-,



['¥] B. Liu, and B. Mckay, “ Incremental Clustring Based on Swarm Intelligence”, W. Tzai-Der, L. Xiaodong, C.
shu-Heng, W. Xufa, A. Hussein, L. Hitoshi, C. Guo-liang and Y. Xin, Lecture Notes in Computer Sience, Springer
Berlin, Heidelberg, Vol. £Y¢Y,

[Vf]S. Young, I. Arel, T. Karnowski, and D. Rose, “ A Fast and Stable Incremental Clustering Algorithm”, in
Seventh International Conference Information Technology. IEEE, PP. Y+ - Y+4 YV,



