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Modeling of Social Networks by Large-Scale Coupled Oscillators
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Yoko Uwate

Abstract
In this study, we propose modeling method for social networks by using coupled chaotic
circuits. First, clustering phenomena in coupled chaotic circuits networks are investigated. A
coupling strength between the circuits is set to depend on the distance. We confirm that the
coupled chaotic circuits network are formed several clusters which are defined by using chaos
synchronization. Finally, we apply this proposed chaotic network for modeling of social

networks.
Key words: Synchronization, Coupled oscillatory systems, Social networks

£, 2y MU= J3EABFEDOF—U - L LT,

1. EAME HEBEZBEO TV D, 2002 4-ZHAT L72 SARS 7 4 LA DK

FEEFIRE Y AT A%, AR CBUII S D Skt
ML BIR &R T D DIENIZET LV ThH D, Fi,
BRI AT LTI SN B AMB G OFHAE N A
TONTW D, 22 Th, fEVA AR E W AT
2L, A AR E 1L C D% < OBREROBIR 2 BT 5
T LEMTE D, 20720, REBIGRII LFDOHR L THF,
WBRT, A, IR 7 SRk 20y B TR STV D,

B KRR AT 7 ) A T AW
Institute of Socio-Techno Science Technology,
The University of Tokushima

WG TT770-8506 fEkS TR # =k 2-1

PR OTREHNE LT, 0L Sy NT—T %5
LT A VARG D O EFHET D507 b
EHTheot, 2 LT, a v Va—F Ol RE L3RI,
L VHBHA Ry VT =T OET Y 7 OMRHT S FIHE & 72
D, AT, MR EMHENDH LR A
LTW5, X5, BT Facebook, mixi, Twitter &
Wole =y Lxy NT—7 BHEAEL, A& N EDER
D OFERES BT L TETWD, 2D X H Y —
NRy NT—2 T, RERT =X OHFNLREC L D 720
WELEGTDIN—TOREEATH 7 T ALY e
N EEAE 2 Rl

INET, MaRRE ORI R Y T —27 TORH

42 -


https://core.ac.uk/display/197203757?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

goooooooooooooooooooooooo

BULLETIN OF INSTITUTE OF TECHNOLOGY AND SCIENCE THE UNIVERSITY OF TOKUSHIMA

BROMZEIET 2=k, U o2k R TIR S RSO
EPBAI 225 GOV COFEN % < Thh TE T
Lo L2L G, BIEOFREEHENEMER AT [
WTORETIZE A LITOILTE TRV, £2T, &
Xy T —7 TSI D &5 R S A A
FAREE S AT JMSHT 52 & T, fharxy hT—2 0
ETV T EITZDDTIE RN EE XTI,

AHFFETIL, FEB TR AT A TR S 2 R85
ERANTHEX Y NT—2DOEF Y v 7 %84T H FikD
RHEATH, Wxl, HARBIEEZEHE, 2 ko EHE kic
Al U, BEEERE I Ko TER TN ORERZ 224 L
7oL EDORMIBHGIC SOV TREZIT), vV Iab—va v
B L OMEIRE FEBR DL R, UT < OREKII D FEHRER D A A3
WMF 27728 TRGEBNTH LN TE I, &5
(0 3T ACRBERMELE S CTORWIINT L7- IR SR,
EORRE L bR L WIERIIBISR L 72 D Z &30
Sfc, Flo, FEA N AARBIFEOWEEE 1008 L L-HED
KEWEAL R > b T — 2128 L THREEITV, fEETRE &
75 AL T BROSARC oW TRl 21T 72, L V18
MeZexr >y NU—27 OFtE L LT, Xy U — 7 Hiii% 3
WIIZLIEHATHL Y TAX Y U TBRGOWEEIT- T,
BICEM ST = EAWary U =212k LT, 3
2 b= a U EITY, 7R BB EHERLE,

2. EBRETIL
AW TR\ D I A AERE A Fig. 1 ITRT, ZOA A A
[B] B 1376 B R R & FREh T B,

l1 I2
— —_

L.
C)v

I

Fig.1 Circuit model.
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a=0.460,p = 3.0,8 = 470, L, = 500[mH],
L, = 200[mH],C = 0.0153[uF],r; = 1.46[MQ)].

(b) Circuit experiment.

(a) Simulation.

Fig. 2 Chaos attractor.

3. EAXMLREMRS
FF, I A REEE 2 WP THRES Lz & S ORIMHSR

(ZOWTHHT 5, WA AR S LTcha Ol i
RiFKATELE NS,
dxl' _
E =ax;+ z;
L)) (5)
N
dZi
dr —x; — By — Z vij (2 — 7;)
ij=1
ij12,..,N)

ARG FO i1, HCOEREZERL, j IXMOERE & O
RERT. NT ALy 1T, BIKELZEST DA
EERLTWD, ARIOY R 2 L—ya VT, fEEHRE
DA FRREICS U T 5 K9 ITREL, yidBLToR
ko TEHEND,

-
[

___ g
(lengthi_]-)2

Yij (6)

H(6) Hog 1, HETRELZRD DD DREGES T
A—=ZTHY, length;; 13 FHE] FRO2—27 U v F
B2 R LD, ABFFEICBW T, B4 ARIEEIL 0~1
ZERNCIERYb S - ERICREET 2 b D & T 5,

Fig. 3 ICAA AME A 2 G LTz & & OFRBIIRED
FERZTRT, 2O LY 250 A ARRKIZFEFIFRR LT
W5 EBDND,

- 44 -

(b) Circuit experiment.

(a) Simulation.

Fig. 3 In—phase synchronization.
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(b) Including high—density group.

Fig. 4 Arrangement of chaotic circuit network.
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Fig. 5 Phase difference. (a) In-phase synchronization.
(the phase difference of low-density group in
Fig.4(a)), (b) Asynchronization. (the phase difference

between low and high—density groups in Fig.4(b)).
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(a) In—phase synchronization.
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(b) Asynchronization.

Fig. 6 Clustering results.

180
~# Inisde-Tnside
;150 i
Inside-Outside
120 ——OutsideOutside |

Phase difference [deg.]
D w
g &

\
J
L
\
|
|
!
L
]
A
\
|
[
| \

1.0x10°° 1.0x10™  5.0x10™

The value of parameter g

0
1.0x10°

Fig. 7 Phase difference with coupling strength.
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Table 1 Synchronization state with the value of g.

The value of g In-In | In - Out|Out - Out
2.0x10° < g<3.0x107 | Syn. [Not-syn.| Not-syn.
4.0x10° < g<2.0x10"*| Syn. |Not-syn.| Syn.
3.0x107 < g<4.0x10™| Syn. Syn. Syn.
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Fig.8 100 coupled chaotic circuit network.
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Fig.9 Clustering result.
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Fig. 11 Clustering result.
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Table 2 Number of reference in SNS.
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Fig. 12 Clustering result
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Fig. 13 Synchronization states.
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