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Research on clustering coefficient in RGG model of wireless Ad Hoc network
QIAN Jing-feng, YANG Qi

(School of Information Science and Technology, Xiamen University, Xiamen 361005, China)

Abstract: In the factors that affect wireless network synchronization, the network topology structure gradually draws atten-
tion of researchers. By studying the relationship between network clustering coefficient and the secondary largest eigenvalue in
RGG model, the effect of network clustering coefficient on network convergence performance was explored under two conditions
with and without boundary effect. Through the simulation, it is found that the clustering coefficient under the borderless condi-
tion is a constant, which is not related to other factors, and the clustering coefficient with boundary effect is related to the envi-
ronment parameter. The theoretical value of clustering coefficient without boundary effect is derived theoretically. The thought of
derivation with boundary effect is offered.

Keywords: Ad Hoc; network synchronization; topology structure; clustering coefficient

0 3 = Fie 20 ik e A DR L ply T30 0 R DR A 1

- 235 110 P 15 [ 20 ) 8506 A, 1 O 2% 3 £ 5 S A DA ) 22 1)

T AL (A Hoo) M2 — A BEGEFI w0 Cofg (0 iF T34 190 26 1 st o) (40 T6 6 17 46 A g S 9

KA RS 715 AL LAY — R SF IO MU oo g T e ) D SRR 0 4 L2 D SLIE
%o WP EEA YRR R R, SORL . T S e — AL

1 AR AR B A AEAE LT R SRR 25 A 01T A L 1 8 M A 9 2% £ T A 7 o
b, TGk HAHA M4 BAT S SRR DUBRE IS8, i o 300 [ — A B LA S8 Ak 2288 o AR B 50 B 1 — A
ARG BRI SO AR RS HIR A RIIT BB BE 5 32 JLAR X S A R4 RO BT 92 2 B0 4311 58090 4 Lo

S — B TR RV N i S AR e R o ARk AT H SR FE MG NG R G 2 SR B BT A

bl g S Mt RHEAR S MOE SR AT Y 5o R0 L 90 25 0 A% 2 5 BUHI W 0 A i (R R 5T

ZRE Ad Hoe FARAS SO Tntemet KIS TERIG =L g {f: Sy o3 I 2 v 45 40 15740 22 T R AU R A

s, PTRARH T 5 B sl (5 MR AL A T B4y — R B2k B 5 A H A7 FgE . DRI, AR C

MR Lo SEA IS, A H AL 2R O 225 £ RGG(Random Geometric Graph )55 (1 3L Al [ BF 57 5

WK T IRZ L MRS T2 R M5 s T KRR DI T LR 26 2 A Rl IR R L 4y
02k Ad Hoc 2K (R385 225 T TDMA B BRAY  pm b b5 0 g o 3 2 i 06 2%

7 L HA:2014-02-13 1 BERREHEMEZWE
EEWE HEARF#HA(61201196) ; 4 H # i+ v 2 x
S5 4 (20100121120020) 5 58S B R RL 2 L1 RE &K

342 (2012]05127) M SRR, R R BO I 7% W 45 1Y s 19 268


https://core.ac.uk/display/41458983?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

6 HRBF/AR

201455375

JEZECREEREN— DR WP —15 40
T A7 1 PR P A L AR YT A A 5 A Y, DU
R T E AR EAT N . B —A T e A om AR
JET 53X m SRR E 2 R AH B R AR FE T S n X,
B AR XA, T R BT 28 SO R -
_n __ 2n
R"_Ci_m(m—l) (D)
RPAER (A9 5 AR RS R 20 JE B AR X T A
SRR IS ZRB, IR IR X 2 v T A Y L SR 2 R U
:VJJ’{EM;

_ 1
R_Ni;Ri (2)

R AR R RE R BUHEIEFETE 0~1 Z [0, RER
BAOBR T, DU U5 A A8 S 2 T B R R A v
BE R RS R BN LI, 25 rp BT AT 1 A 0 2 P R B
RARJE
1.2 R K4FIEfE

XK 2% T4 AT SRR B R I 285 R H F N2 A AR AR KOG &R 1Y,
7 G b A DU 1 — A S B0 2 P 45 1 A F% A i dr
PR L5 B RRE{R 1) 5

L=D-A (3)
A D AR ST Lo R,

T B9 e B, R A O )RR AR ) i RE A I
VA s R s O 7 1| P/ NG 115 (= N W O £ 74 A
24 1) Wi A R R

DAL L 5 7T DA DA IR R AR AR AE R D0 A R A 90 I 4%
A F D S BT WSS E 5

P13 5 B8 (e O B 5 SRR T 7R I 2% iy i 1
SIop AT, B RE R B G IR KRR G &R . Al LA
F i Bl 4 T e 3 P O BV 28 R A 1
K, WL B FRAEAE B /N o I ELAEASR] B 0 28 717 554K
()T EILT—HE . BB 1A LA, 25
S FR B, I o 2% 1) Wi Sk e A

B1 a5k TREREKERRAFIEMN XA

ARG VS A TC I PSR R R B EIS
IR AT T S LT B e
BB E NI TR, M hAE N A
AY oA, W RS A ro (D) FIE (2) AT, J
BRNTE T W48 B o A AR BT LK Y A
SRR AR EE, SO T R A A0 1 T AR
RERSRAG T S B4R R A, IR RE R
B BN TR — AT BB R A m, 548w
FHEAFAERERE RAER P, BD
r=CoPe_p (4)
c: "
Kb P, ARAERER RDRTEE 19 6l j, ke B i 1Y
RS TR, Rk YR B AR R R R 2 N .
WE 2B, BRI k¥ 5 4R E R4
P, BIHERBIAY 85k VEAERE A S R AR . Xl F
W kR B ETE | BRI N IR A
P, =5/(wr) (5)
Horp SRR S P ME. o AL,
LA R R RGBT X RRE , B 2 A

15 = 1] L T 14 A0 S PR U e (0,1), e%mr) ,

B2 AP AHTESR
B33 43 i AR

2 2 .
_,[ T rsing
S—Z( o > J (6)

PR T RN TE @ A 48 2 B BRI HIOR 1155 B R
Sy T AR o X B 1 AR A R BN F(L) MR
HHERBCN f(L), @ BIMEAR I3 BREUN G(D), MR 4%
PRECH g(@) , HIL cos (¢/2)=1/2r), NIt @ =2rarccos L.
mT = \/(x,—x/)2 +(y,—y) S T ACARAR (x,y) IR A
EI00 A L EHE R I3 A R AR -

0, L<0

F)=1TL  o<L<r (7)
mwr
1, r<L



=75 B E,F  LEBHENB RCCEBRBLERMWAR 7
HRAR 2 LA
G@)=Plp<DP)=P(2 arccosi <P)=PQ2r cos% <L<r)
= r)— ( rcosg\z— COS -
n)F@ ) 2cos @ -1 (8)
P, £
_aG@d)
g(D)= 9D =2sin® (9)
DI HR 4 2 (6) v =R A5 FH 52 58 431 24 1 XL«
S:Eﬁ-g@ﬁ@:#w-é%% (10)
FRAR(4),(5) TP K RA A4 RRRHDTEHORE
_ P, 303 ( 312 REABEAFBF+E
Re=g =P=1"%a 11 Feils TN L 55 A N = 100, 94448 R =

i HS IR A B, FE C I B T L 5 A
M2 R BB G AR E BRI LR, N
PE A H B, O A 7 BARE DL TC I B AR T, 4%
HRAZIG ] oA i, DI SRS R A A 2500 . (RS BRI
BLE EAAFE TS A B N 45 0 A 10 S i L
Ad Hoe ¥ 45 — Bt A AR KB ol 5L, BT DA L 44
AR SR SR AEA I S LN SRR EL

XA ISR AL RSN TR LR
()R o N 28 3 AR X IR DY | 38 AT K I 4%
3R S, S, PSR, A 3 s

A3 AAFW%EHATER

B3, S, (i A5 40 i1 B 00 B SR 7 s 3 15 2
o, WS, wT A Ry S TE T B O, LT R S R R
BRI T R E R A AR FT HEIHR S,
BT R R RO AT T
3 B
3.1 RAFHER
3.1 RERBEGTAXRE

TC FHE BT, 2755 S E N = 40,80, -++,400, X 4%
A R=0.5, (5 P12 r=0.2 I, W R BRI A%
)5 RN 4 it R o ML 4 pmT DL B BE & T 05 % B 1Y
B, W25 1) - 8 R RBUE AR W RS T RE A
Wy, T BE 7 B 4 S 0 IE R I

0.5, {517 r=0.1,0.2,0.3,0.4 I, B R RS 2K
BRI LR NE S FTR . WIS HnT LU 5, Bl %5 /45 58
52 BAR R B, 45 1) 7 25 3R 2 RBUEAR R AAS
HSH KRB Ao (B0 LB B, 78 1 45 A2 558/ i )
25 0 3% 38 PE A AN BRIE , (5 B 24 0 22 o

A5 REAHRAELERGEZ

32 AARHER
321 REZRBEVAXE

6 2 7 25 [ AN BT, 1 s AN N = 25,
30, -+, 180, 1[5 242 r= 0.3, 7EAS ] ] 2% X b o % 54
MBS REZRBONRCR . WNET AT LA A LR
LR, TV TG DX S S [ X S5k, W 265 1) - 3 2R R
BOER AN 23 R Ry 4 a2 B AR AR T A R R AR Ak (777 05, %%
NS AT R S N ORI R B A SN . B
FERE LT B SR IS RBUE T RE B, R B AR
322 REZBEAEFE

B 7 27 2% B A BT, WS A8 V=50,
54 r=0.2,0.21,0.22, -, 1, 7[R X 45 [X 35k v 2 5%
WEERESRERY LR . WNEP A LIE &
fFrERr R, M REREHE ST 1, HAE B
X S8 RN B JE X 3 rp i SO SRR ] . M AE 2R T,
T3 B X302 L R X 38 0 26 3R 28 R B0, i 2 DR R O



8 HRBF/AR

201455375

DX 3 P 1A AR ol L B DX B T Y o A T LA T
TEA BT T RIER LS MAIRAR TR

B6 RERETENMMHX AR

B7 REZTENMMG XA

4 & it

ARICH I T RERBAEToH FA6 0T BB A 5K
T IO AR FOERE . IR T A RE LT
REZBIE A AT 0 i B R, A

BAAEL T MERRERBME MK EEXLRAR,H
52T A A E AR B AR R o R e A SR A AT
RE5 99 sV L TE G, M5 39 OB AR 2P AR A G

% % X Wk

[1] 2 Ad Hoe [ 2543 AL 5 B 1 D AT 58 [D]. 2 PR - 8 PR
K2#,2011.

[2] SIMEONE O, SPAGNOLINI U, BAR-NESS Y, et al. Dis-
tributed synchronization in wireless networks [J]. Signal Pro-
cessing Magazine, IEEE, 2008, 25(5): 81-97.

(3] 4 T R 7 52 24 190 4 3O Y 52 2% 2 ¢ [ 25 42 1l T 52 D] B
I HHT R 2, 2007.

[4] TE/INWL, 2270, W G 2 52 Z)% 00 45 JHLa % FE o I ML AL 5t - 35 4
Kz R, 2006.

[5] 7R S 2% W 45 [ A [ BT 52 [D1.2E B < AR B K%, 2010.

[6] TONG C, NIU J W, QU G Z, et al. Complex networks proper-
ties analysis for mobile Ad Hoc networks [J]. IET Communica-
tions, 2012, 6(4): 370-380.

[7] PIECHOWIAK M, PUCEK S. Topology properties of Ad-hoc
networks [M]. Heidelberg, Berlin: Springer, 2013.

[8] JALILI M. Synchronizability of dynamical scale-free networks
subject to random errors [J]. Statistical Mechanics and its Ap-
plications, Physica A, 2011, 390(23): 4588-4595.

[9] ARENAS A, DIAZ-GUILERA A, KURTHS J, et al. Synchro-
nization in complex networks [J]. Physics Reports, 2008, 469
(3): 93-153.

[10] DE LIMA L S, NIKIFOROV V. On the second largest eigen-
value of the signless Laplacian [J]. Linear Algebra and Its Ap-
plications, 2013, 438(3): 1215-1222.

[11] TONG C, NIU J W, QU G Z, et al. Complex networks

properties analysis for mobile Ad Hoc networks [J]. IET com-
munications, 2012, 6(4): 370-380.

TEERN A HF(1989—), B iz THRA AL A, LT @A LLKBIEMEL,
M FH977—),F EsamN A REHEIE, AR T ALK BIENEL,

(L#EF4T)

[7] KARIMI H R, ANDERSON N W. A novel and efficient solu-
tion to block-based joint-detection using approximate Cholesky
factorization [C]// The 1998 9th IEEE International Symposium
on Personal Indoor and Mobile Radio Communications. Bos-
ton, MA: IEEE, 1998: 1340-1345.

[8] KOTECHA J H, SAYEED A M. Transmit signal design for opti-

mal estimation of correlated MIMO channels [J]. IEEE Transac-

tions on Signal Processing, 2004, 52(2): 546-557.

[91 YU J L, HONG D Y. A novel subspace channel estimation
with fast convergence for ZP-OFDM systems [J]. IEEE Transac-
tions on Wireless Communications, 2011, 10(10): 3168-3173.

[10] YAGLE A E. A fast algorithm for Toeplitz-block-Toeplitz linear

systems [C]// Proceedings of 2001 IEEE International Con-
ference on Acoustics, Speech, and Signal Processing. Salt

Lake City, UT, the USA: ICASSP, 2001:1929-1932.

TEEB N kMK (1988—), B, W4, R FT @A LLKEBZRLLES SoCEH FHL,
B 07 (1980—), B, £, 8B AR . AT m A R LS R A A kS SoC b K L,
o A1963—), %, B R, AT, BIRF A RKBE HFREFRE,



