%27 5% 9 M AR R R Vol. 27 No.9
2010 59 A Application Research of Computers Sep. 2010

ETHRTRBBENHEZHERAERTE
e, Wik, B

(B b FHE KRS ZER, §% 710071)

W OE, MARIROH T REZMEGHE SR T ER, 2Rk, ALK ERERNE Y, L AR R
ZIEM I AR BN FOR AT L BNV SR T M A B AR S — A LAt AR
B ARA>LETHMERT LT AGRBEN X R SR —F R TAVE N S4B 032 5 35 ik, £ s Ak
ERBE MR RZ AR FOBEREEES T EN ARG EZMAAFERNT LR, AFaRAA
o gy sk EA R F e A, BT R R E R T A AW L

KR, REHERBENG, RZMmE, p iR
hE S ZES. TP393 XHFRERG . A
doi:10.3969/j. issn. 1001-3695.2010. 09. 064

XERS . 1001-3695(2010)09-3443-03

Calculation of flooding probability based on number of neighbor nodes

HOU Nan, FENG Hai-lin, GU Xin
(Dept. of Mathematics, Xidian University, Xi’ an 710071, China)

Abstract: In probabilistic flooding protocol, flooding probability is determined by experimental examinations, lacking of theo-
ry basis. In WSN, each node sends and receives messages randomly when probabilistic flooding protocol was applied. Based
on reasonable hypothesis, could establish the process of information transmission as a branching process model. Using the rela-
tionship between extinction probability and generation probability of the process, obtained a valid flooding probability based on
the number of neighbor nodes in fixed probabilistic flooding, and proposed a dynamic probabilistic flooding protocol. Further-
more, evaluated the performance of the approach by difference between the coverage-rate and the usage-rate of the nodes. The

proposed method is more effective than calculations existed, low requirement on the nodes and for various networks.

Key words: wireless sensor networks( WSN) ; branching process; flooding probability

TEANZE ()12 T I 245 e ph DIB9S i 2
P, T SEBURT B, TATU A A I 25 4 M S RIS B0 e
R 2 B T ARG TSR U5, B eV L S e 5 (7S
W B P Ay T 4% K 0 | TR AR Tk IR 24 % £
UL 2 B B A RS LR (LU B R Il A
KR TE R R A R P, 1 K B TUAY B,
A A S I AT AR 2 ey B, A S TR
0 e BE BB LB ARG R B T S R
Bl I A S PO P 2 AR T BB BN TR R
£ BRI 2 12 5 B P X Y A5 A4 A e g
R T S B v 014 1 B o R T M B 2
T 5 DX BIR T A I A e L AR SC R R
T B DML

A RIEIZ SRS A M RCHE ML, 2471 i v s
BN R SRR p B RS B E AR O B R
K MEAUEE L0 O 24 T 75 1855 A 28 SO0 228 3R Ty T
WAERLFIOMERE™ | BT 0L, fER BRI 26 b Tk
R R R AR I 2415 AL S A 2, T 7 B 4R O TR 265 o
JF R AR IS/ g V4 5 5 A R IR A

R EH . 2010-03-19; fEEIBHA: 2010-04-29

[R5 28, P FEN BRI T Sl ARz s, SOk
(2] xegeitiz | 1o Btz | LA L sh A itz i) Pk e A
T, AR, S GEHZ SO LE , R 2 BEAE 2 5
B B A i T AR A LT 0/ N R R, HErh S SR
WL AR DA AR RE

MR By SO B IR AU B R A , H i 208
SR ERAG T . ASCH S 2 ST R BB 45 1 — Bl 4 fF
B R B Mes B3R (E M2 2 58 16 2 40U I
ST S ) B [ AU DI Z MR T 5 5 0 s
He HRLHT T S MR JFTE Yao 8] (G 5] (gabriel graph)
R B G RES DR i

1 HXIE

TEARTEA LRI 2L TCL M 4 AR U R — TP Y
Bl et r =X EREA BORAME ST I S B B KB TUAR
FIBHIRIR AL, CA5 AT Z K,

SCHR[3 T4 T Ad hoe MIZ8 AYREAR 2 3005 I Xk i
P 5 BAH R G UZ MR A SCRAE TGS, S8R,
TE/NEY 266 vh ik B3 5 5 B i R BV G 2R TEROR

HEEWH. BE A KXFFEEL TR A (60874085,60974082 ) ; 42 4k 4 W 2432 36 k5 %

BH AR RELELEET LA (ISN02080003 ) ; 1 % v, F A Kk 3 & A AHF 44 (JY10000970012)
TEHEB M FEH(1985-) , %, LB KA, L, T 2H T B A L LR ER %S S & 46432 4 (houn. 851010 @ 163. com) ; & i A
(1966-) , % 8% W T EZMAFTAALEER BN B OB A4S, ME(1983-), %5 MEHMTAE, TE2MATOALLEERERN LI

EhE= N



« 3444.

it ooE R OB R

%27 A

T P 2 T 135 LA SR D 2 2 M A g 5 B —
MIAEHLS | M5 AR T 0. 65 i 4% v {35 84546 i oh =
iEE]90% |

SCHR[ 25155 Ad hoe 4845 tH B AHER T 371 AR 15
AR AT DX IR 57 A T AR . TS AL R
BRI P =0. 9 S H2/IME poia =0. 4, 2575 S E (5 BT,
P AR A S A TALHER p(0) = pun (P =P )/ (1
P ) o FHT nbr 55 i BOABEATSEECH . # p (i) < puins
i BRI poia 385 p (i) > Puss s T AEHERI pras 5
B Puin <P(0) <P, WIEEALAERI p (i) .

SCHRL 4 ] 25 B B0 R4 I T B HER ML Ptz % 1Y
B RE D7 1 SR s ARG L p )™ 55 A B s 3
{l N, IRIIESHd d, 2575 5 B BRIASH N, > N,
I, AR p =p —d, 24 N, <N, BB p, =p +d, .

SCHRLS 420 T Ad hoe W24t —FE THH500 A 40 4%
Jrge, WO RES S T HECRE R PR G )T A SR, 2495 4
WCEIH R S, B e B 15 B G R AR, — A BRG]
HER G, SRIAR H K T4 5 WG FHE C I, 35 5 B3
B SRR H/ANT IR FUE C 3 SRR 5, R
BV IR 25 Stk AR 0. 65,

AT AR UZ ik phy ML | U2 A B (0 W 2 B 1
Sy | AR SO TRk 1 IR I £ 125 S A et PR 1) 0 4R v e
S5 T — S P AR R I

2 RERHAZHHIERE

21 ERBEHENS TS

FERTBLY D BB L BEHURE N A5 5, 4R SR
SNSRI 04, TCT S A SR R, FLLAE
AR n, . BT DO 15 AR AL I A
PG J7 58 16 4 (3 L BV B 2 TEUHZ % p (0 <
p<1) BIBRIE AR 1| B30 B, B B 1
HOER p e 25

W — Y P LS S R i
8 Xo  BR AR HE TP LA S AR p 7 k(0
k<n,n=max|n, | ) A E AL IE R0 R
U BT AR X, X, | RS RS
e, LR AT AR R AR, B r A A B T
L ¢ 4R 015 8 O3 OB 0 & PRI T
R, i BT BT A A1 B 4 6 3
SE ML, S8

Pri& =k| :pk,osksn,,éopk =1
BERMAREGK 115 AU, 1 X, = 1, R XHEEA L =

0,02, F X,y = T A0, i E i R A o]
H 5y SR
2.2 BHZERERAKRAE

b BRI 2T
U A T HR L (LI — 5 C 2R 0 T
TR S Ak o U L, U
BB S X0 & RS TR ARSI, BB EII
1 AT 1 L A 5 AR E A0 OBBLIS, (5

ARSI N = n,p 1) Poisson 53Aii . Hert p S 745 i 19 e Atk

%oﬁﬂ@mﬁﬁﬁﬁm@=m=%§wwgwiﬁﬁ

SRR TR e R R R B E S
X1 M TR B EE A BEHLAS B X, 5 RHIE (AR
X RO ) — 1 R IR B RS, HE SOy

g(s) = St =[5

Hrfr

pr =PriX=kf,
FHRE PR 2 SURER I Z 1993 SOt BEAE R B s
= (np)*

g(x) :EO T

O3 SCIE AR R RS pR S HE TR DI C &R, L
EHLL,

FELD WX, | o 3GE B, ARt m s g (s), M
g(s) = s oI o SOt R AT TR

AT DX FREAR Iz 3 32 ad 18, 20 (1) AR w(g(s) =
Y = (AR MR AN SIS T R iE m =1 — p A AT
TR B n A1) A

| —mze ™ 2)

K (2) BB, YL T i AR E 1 S A E
— BB, A3 A IESE m SR U SRR T S R AR p R
B, AR MR A U2 R S 2% (5 B R R ]
FEAEAIS NG BAEAEHRZ HER p B S8 p. p > p. BF, I
HKEREERBET 1, 8E(2) P, 2 n—1 s p I{ERNAT
A I 285 2 AR ) A UL

BT M R AR AR 2 (2) AT m# 1, I
n—1 B EEZ BERAE, Bk 4558 v IWRRIRE . 2t itk
L, ARG BL A R 46 (SRR M ECH /T 10) ,m 0. 97 1l 15
S Je MR SR S A 5 AR 2 1 I 46 v 100, 995,

3 ARz

FIF 5 ST A (0 i R T o3 S AP AR
T R A AR RS AR R R B A O, it
PR B —Fp LT AR TR SEH 1 4 S e it iz S el 2t
FEAR IR BT Mes, P75 fb R IEAR B, sh SRz F sk
AR .

Bk,

a) 75 I ENE B Mes;;

b) AT R r SR RN B Mes B o) s 0 5 d) 5

o) TR AR R 8 H n, , 2 n—1 K1 —m=e "M FH AT 5
O R p, 19 s r AR p T A5 L Mes;

d) ik,

4 {RE

WX D AT AR 100, 4% 95 S50 H IS ECR N,
i Poisson 7341 , F MATLAB #4285 S AT 05 2L, A [R] 1)
No FLEREAR, R (2) AIASAS AT 505 B R 46 2 R
{8, UE— 2 05 FLSL B R Bt 7 s A, O BB TR R s 4
T E BAL R AT SRR

1) % N, Lk Yao Bl (43 6 AN X38) 7 Rk M4 405, 4
SRR Y Poisson 3 A S ELFTHON 6 x p, 20 (2) ZBTE N 1 -
m=e " 54 p>0.6 1, m—l,

S gk gmp(s=1) (1)



%9 % M, F A TAET BRI ETAE Sk e 3445.
NI SERAT I % N, O BER p =0, 6 B % HOM, BEATsmat 2 (2) 58 M2 R B
e e L D I S I s T [a——
ST AT N R AT SO M 0 R B
2) W4 N, N, =300, FI ] GG (gabriel graph) ¥4 3 9 2% ;%024 2024 0 N
HENAGHY 1 T GG T8 1 A B0 3. 56 I Ho, S02
M4, (2) 1 =0.97 75 p =0.903 8 p =0.903 § /Yy E o BugsBusuSue iG] o 7 e ® T e

[ 7 MR R Sk i i U2 M 5 B AR S A
i B RNE 2 s,
® 1
Zos ey o
£06
7
;%0.4
®0.2
qu

=

0 =
0

200 400 600 800 1090 200 400 600 800 1000
EfRH

Bl MEHIPHYCTEEE B2 MBHINECE T EEE
RMSECHR, 1=100003EA0M RASECHL=3000I0# 24

Pl 2 Sk Ron s A AR U W R I E B R,

FELR A% RN L A SR 2k R 3R [B] e etz i v iy
TRV TR LR B R A A

Hy [T DA )z b P v | B e e AR 3G K T 2% v
R RRMAERE R, B S R T Y N 4 by a5 R
AR Bk PR AR B e R S 2L E R
T T SR S SR R R U A 7 1 2 AR N ORI
TR TR SRR 22 o RAT R IRMEREII RS .

WL 3 s Jres B3 i 2R B A | ARt 2ok AR 1Y
F VLR TR RS R EAS | B E AR I S AR Y
2l o,

HI &1 3 AT, Bl iz S e AR R S 5 R
B4R X1 s AR TSI 2L

3) SEH 3 XFEEE 1 RISCRR[ 2 ] PR sh AR AR LA

Wl 4 sl ras B3 R 1 ORI SCRRL 2 ] s
PO LSRR Y s N B BN K= RV SR
SR AR APRA 2, B T W A R 1
Pt

TISNAGT SR AT UL R & B A L RS E O N =
n,p 1) Poisson s e B . FR TS AT LIS 2] 6 FAEE
—N LN, RS SRR TS A E S

F i)

200 400 600 800 1000
BRI

E3 MERINHCC, T R H
RIS SR =30089 38 #A 5346

200 400 600 800 1000
BITRE

B4 SHEWRBE

5 ZERIE

I3 SIS B [ AR A — i el BRI B2y AWy LA

R A 35 A A U 25 T2 B SR TR 3 S0 R A% %

i P AR — T BN, TEAR R R 28 B I v, 9t

2 WEAAB f E ARAR I — AR AR (Y [R)L

SE Lk

[1] TSENG Y C, NISY, CHEN Y S. The broadcast storm problem in a
mobile Ad hoc network[ J]. Wireless Networks,2002,8(2/3) :153-
167.

[2] HANASHI A M, SIDDIQUE A, AWAN I, et al. Performance evalua-
tion of dynamic probabilistic broadcasting for flooding in mobile Ad
hoc network [ J ]. Simulation Modelling Practice and Theory,
2009,17(2) :364-375.

[3] SASSON Y, CAVIN D, SCHIPER A. Probabilistic broadcast for
flooding in wireless mobile Ad hoc networks [ R |. Technical Report
1C,2002:1124-1130.

[4] ZHANG Qi, AGRAWAL D P. Dynamic probabilistic broadcasting in
MANETs[ J ]. Journal Parallel Distributed Computing, 2005, 65
(2):220-233.

[5] MOHAMMED A, OULD-KHAOUA M, MAKENZIE L. An efficient
counter-based broadcast scheme for mobile Ad hoc networks [ J ].
LNCS,2007 ,4748.275-283.

[6] TSENG Y, NI S, SHIH E. Adaptive approaches to relieving broad-
cast storms in a wireless multihop mobile Ad hoc network [ J]. IEEE
Transactions Computer,2003,52(5) :545-557.

[7] EX%,¥m, 7 &R, 5 LR T4 84 M LA % b
B AT[T]. 2R S A 9 5 ,2007,28 (1) :114-126.

[8] ARE, A REE. AREAZL Ad hoc M Py B[ Cl//i8 13 52
w5 E—2005 FRLEELELEFTALEF LRI
%.2005.

[9] KARLIN S, TAYLOR H M. A first course in stochastic processes
[M]. New York:Academic Press,1975:557.

(4% 3442 30) PN P HIMG TR 52 100 5 AT A 3R 18 SCEN%

A XA . X T DS 155 /9 PN % & Al 31, SCik

(5] EMELLABRIXE] T SNR = - 17. 4 B {H 2 H R e At

IRAHIE BN 7 i | 0K S AH DG s B LA BE IR TR HL

IS AN, A SCGE 5 IR R 2 2 H 7 DS-UWB {5511

AN LA BB FH P B0 H BB Z2mi A8 /0N, Eean et 5 AN P

DS-UWB 15514 Th ih J&] 914k 115 1 L 25 BRABCE) SNR = - 21

dB, 10 M H P IEH R SNR = —20 dB, X5t 3 I B i M fle

o T L, BERR AR RS A S AR 2 P DS-UWB 15 5 [ 1 0

PEREAAL

Sk

[1] ROMME J, PIAZZO L. On the power spectral density of time-hopping
impulse radio[ C]//Proc of IEEE UWBST. 2000 ;241-244.

[2] Z9AM. FoHF2EF PR AL LETHMNERFRL[D]. £
W BB AR AR K F,2006.

[3] Ex%, kR3, 28F, 5. £ %5EHHE T 4K DS-UWB 125

# PN 530 B 30463t [1]. waR3 K ,2009,49(9) :16-22.

(4] FREBL, FIEF, FRFE. AKAE R KD A A 545 5 44 45 7 1 49
itk []]. A% TR 58 F3# K ,2007,29(1) :12-16.

[5] ##ha, kBB EAAALREA T ABFI T EE SRS &
it [J]. BF A, 1995(4) :53-59.

(6] BAE, §LE, Ak, %5 BEFAXKBEZ[M].
I3k BRAE 2005,

[7] #RRB KF&, AEF. —HAFE5 AR IMES I 4 F S
R[] kA 53R ,2005,20(3) :400-405.

[8] TAHA A, CHUGG K M. On the power spectral density of wireless

multiple-access UWB impulse radio under realistic propagation condi-

dw: B

tions[ C ]//Proc of IEEE International Conference on Communica-
tions. 2003 :1298-1302.
[9] kR, B, RII, F. DSAS T 0 B WA 5 ik F A it
a9 B AR E[J]. ALK & T AF4L,2007 (4) :53-57.
[10] A F#EHEARAM]. %, B T khigit 1995,
] kX3, DS A DS/CDMA 125 654t 5 =B [ D], AR & F
A K ,2002.



