Complex Network Clustering by
Multiobjective

Discrete Particle Swarm Optimization

Based on Decomposition [w]
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. E=BYRNERIZRE (clustering coefficient)
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Girvan & Newman 2HRRERE (QXRED)

1
Q= %Z(Aij — ki k;/2m)8(i, j)
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> PR B (modularity density)

S = (V1;V2; '"in)

maximize minimize

k

LV, V)| LV, V)
Vil

i=1

L(Vl,y—z)=2. Ay L(Vl,V2)=Z' Ay
LeVy,JEV, LeV,,JEV,

M. Gong, L. Ma, Q. Zhang, and L. Jiao, “Community detection in networks by
using multiobjective evolutionary algorithm with decomposition,” Phys. A Stat.

Mech. its Appl., vol. 391, no. 15, pp. 4050-4060, 2012. BN s :
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negative ratio association (NRA) ‘ kernel k-means (KKM)
ratio cut (RC)

min = <
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INRA = — E
i=1

L(Vi' Vi)
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RC = § L(V;,V;)
\ i=1
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=1
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GRA = — L*(Vi, Vi) = L~ (V;, Vi)
- Vil

k _ _
RC — L™V, V) = L=(V;, V)
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LT V., V) = Z A
i 17) ievyjevi Aij >0

V) = Ziev-jevj 4y Ay <0
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vertex 123456“?% % o
position 2522]525?"%

RETENX
Vi = {v1, vz, , v}
WR vi=1 KT KT
e v;=0 RIS AE
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> RLF RS BEHT

V: = sig(wV; + c;r(X; @ Pbest;) + c,1(X; @ Gbest))

y. =1 if rand(0,1) < sigmoid(x.)
y. =0 if rand(0,1) > sigmoid(Xx.)

B -

Xi={1,2,2,4,2,2,7}
Pbest={1,1,1,1,2,2,2}

V1={0,1,1,1,0,0,1} rlcl=1.4

V2={1,0,0,1,0,1,0} r2c2=0.7
sig(X)={0,1,1,1,0,0,1}

1
1+e

sigmoid (x) =

—X
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Pt f
X' =x Qv

EXQ BIE, BEv=1, xEFMARPEDRAERIHAERX

X2i = X1i ifv;=0
X,; = Nbest; if v; =1

Nbest; = argmax Zgo(xlj, r)
r
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X, =[X5X5,20, X0, X5: X5 %; ]
=[1224227]
Gbest =(8,,8,:83+84+85:8¢:&]
=[(1111222]
Pbest, =[Py, Pss Pys Pys Pss Pss P5 ]
=[2221217
Gbest® X, =[0 1 1100 1]=V
Pbest, ® X, =[100 101 0)=V,
R =nc, =14, R, =nrc,=0.7
RV,=[0 14 1.4 1.4 0 0 1.4)=V,
RY,=[0.7 0 0 0.7 0 0.7 0]=V,
V,+V,=[0.7 1.4 1.4 2.1 0 0.7 1.4)=V,
sig)=[0 11100 1]=V,
X,®V,=[1221222]=X,

N gErdnst | BFIEYR

w5l XIDIAN UNIVERSITY




I
]

) A T T —\
> ﬁ¥%ﬂﬁn'f’k‘ Alioorirhm 2 Pseudo Code of PGLP
PGLPE L Begin

Input: label propagation iterations: iters.
for each chrom(i)€ population
for(j =1 : iters)
for(k =1 : vertexes)
if(node[k].neighbor.size > 1)
N — ; for(m = 1 : node[k].neighbor.size)
{(t) = argmax; zjeg (i)S(l(])' r) Node[k].1abel «— formula (3):
else Node[k].label <—node[k].ne1 ghbor.lab|el:
End for
End for
End for

Output: initialed chromosomes.
End

» Gbest
Mns“Ncorresponding neighborsfa i
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> FAWEFRGFHE Tchebycheff approach

MOEA/D

€ Weighted Sum Approach
& Tchebycheff Approach
€ Boundary Intersection (Bl) Approach

9" (x|lw,z7) = maxw;|f;(x) - z]|

X € ()
k k % k
z" = (21,232,723, , Zx)

z; = {minf;(x)|x € 2}
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> Pbest
If FEREEX i pbest

Pbest = X;
else if pbest ZfZ X
pbestRIGTEIRIIN:
else //GEAZED
/1 AL BAWERRELERBERS EHpbet
If win fO ™) + wi f (x{ ™) < wyy f(pbest;) + wy, f (pbest;)
pbest = x;
end if
end if
end if
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> E V7 PE turbulence operation
& LM
JE }%DBEﬂT
ETMEBZEE (NBM)

xjiﬂ\%j%tlﬂeﬁnm, QORBBALEUV)
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Algorithm 3 Pseudo code of turbulence operation on one particle.

1: fort =0:1 < vertex:1 ++

2: ifrand(0, 1) < pm

3: for j=0: ] < nodeli].neighborsize; j + +
4: x|nodeli].neighbor| jl| = x[il:

5: end for

6: end for

7: end for
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»MODPOSZ B AARELR  Stepl. 3B

step 1.1 FBHIOBE P = (K Xs.... Xpop)
£ AR step 1.2 FBHIRE V = Nosees, o T
A BSISEIENA oD |3 ek AT EORRESE
i MELIDER step 1.4 Fatpest, pbest = x

step 1.5 ¥lisHS=Em 7*
step 1.6 F148neighborhood N EF-KRITFH
N ={n1,n2,....npop}!
Step 2AREXNREMRIC =0
Step 3ABIRFFIE fori=[1, pop] do
step 3.1 Fgbest
step 3.2 HT&ERE
step 3.3 ItENIE
step 3.4 if (1 <maxgen * pm ) 38T
step 3.5 HEHFE x (i)t
step 3.6 EFneighborhood
step 3.7 BISZER"
step 3.8 EFpest
step 4if (1 <maxgen ) { t++; go to step3;}
else oUIPUl ) gazznats | mzr e
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> VAL EE R NMI

AT EE e A 2 TS A [X 4544 55 MODPS O A JHL ) 99 285 4 [X & 1)
285 R AHACL A SR 98 E SV O A 51

If NMI =1, WM EE—E
If NMI = 0, PFHEXEM5%E AR

NMI =

Ca
Cp
E Cilog(C./N) + )~ C,l0g(C;/N)
i=1 /=
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> g 45 5
E%ilz/\%{
dolphln 159
football 115 613 12
dolphin NMImax ]

NMlavg 1
QmMax 0.4198
Qavg 0.4198
football NMImax 0.9289
NMlavg 0.9278
QmMax 0.6046
Qavg 0.6035
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Thank you !




