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A New Capture Model Based on Cumulative Signal

Interferences for Wireless Ad Hoc Networks

Wang Tong
(School of Information Engineering, Hubei University of Economics, Wuhan 430205, China)

Abstract: Most of the simulators are based on traditional wireless physical capture model, but with the development of
hardware , the wireless card gains the capability of selective receiving among several packet in deferent intervals whatever
which packet arrive first. Unfortunately there has no related physical capture model been realized on simulators, leaving
the gap between theoretical research and hardware reality. This paper tries to solve such problem. Firstly,an interference
model based on cumulative signal effect is proposed and an advanced capture model is then built. Upon this capture mod-
el a realization on simulator has been given out. The numerical experiment demonstrate that the packet drop rate in-
creased 5.5 times with the node density add up to 3 times. The result shows that the cumulative signal interference has
tremendous effect on packet receiving.

Key words:: interference model, physical layer capture ( PLC) model , cumulative signal

LG8 LT Bianchi 52" B3 Z il R BRI ( Physical layer capture (PLC) model ) A, 422U 5 7E
—ANBCE A R AT 1) ) B PRI 2 2245 5 Y BRI, I8 4% 8605 5 B 58 B K/ FRBGA N B TS 5,
X228 A 5 BEA R 5 2358, ARG BR80T 0B 2 — 7 BE, WHA R & 2R T o, I 208 ROk
TR AE T — R A, OB —FP R IR SF R B A  Soppiss Y H B X 5 S Bk i B i AT i, IF A
MG BE R SER A T, H AT 3 FUBTL R AR 2 3 T X s A S B

Bl R AR PR | TR M B 24 B4 T 1510 MIM (Message in Message ) a2 R IAE ) | BEAS T
ETEIEZ W — DB 5  MA 7)— NG BRI S 452 a8 7 R 215K 0 2248508 6 Hh R B 5 22
BES , A ] SRR S BRI 2 MG 5 U T R A X ke, R 5 Bk {5 55 B IE KT 4 /i 5 5
SR T B AE SATAR AT LI UE R B . 1M PLC AR A SEE A e sg T R4 [ SR A i i

IR M, S A e e A A g A 3 Al el DL B (1) BR A AR o 555 (2) 3R B
T LGSR B i, oMbl 255 5 (3) S BE i IR i, M B BRI TS E G 5 1.

Wr#m B H#7:2014-08-16.

EL2TH . HEARPEEE4S (60970117.61173137).
BIWBCR A B, Bl D57 W T EHLELE 5 4. E-mail : wangt. netlab@ gmail.com




B MG R 2E AR (TR AR M) 5515 #4552 (2015 4F)

FURT B D02, Yy BRAE PR 1) A K- i T B0 A8 O AR E , anSCHR[ 3 ] i iR, 7 b 9K AR
i, R B RO R B A O, I HLBA I [E] 7 T e Bk B AL A UZ preamble 4552 i F2 i, MK AR
A A R IE #8232, A JZARTE ns2 A1 Qualnet HHEAE (19 PLC HREXT S 2 i Bicdis e /R .

TEBA TR T (Y Bianchi #E8YHR Sy 1145 18 J7 BE LS A ik a4 306 g [s) P 4 ik
AR5 R AN RE R L 25 B (R, AR B S, PIHAZ GE BRI SN A LUK SR 19 s O i — S XA
AT 19 RN BE AR, RIS 1) v 5 DI, TR Aok oAy 73 X2 A, 35 e al DL Rk Bt L i SCiik
(4,55t T —A 22 AR HCT sl TR A A | SR A AT R B0 AR A ik 19 s A v ) — 1 R [X R
B R S i Kt 2 b o K A I S AR I B 2 0% X A B AR T A, M) T e P A ey e 2
Kl (conflict graphs) 7347, (FRAFFG SR, JEHUEBA % I E T HLE 5 2 R 2om il 4, [Ff 4
BEA 25 JEA I BZ A 3R

ARG, AR F A5 HA Sk, 4255 210k D, BARERME S 1958 B A 2 DL i Y
BIAEAL, (FR 2055 0 T st n] BB b 2%, TR, H AR A A BT 50 i Gl R R 45 PR RE A A2 1.
P, AR SCZEHEINR A28 1357 XSG TAR AT 4 5 50 2 4R Y TR SCHI R8T 3 2 3 1 X5 =
it T — TR 5 4 4RI TR PLC AR 55 5 XA BEAT T BT, B Jm — T REA T B
ST

1 HDETLAE

ST A — 5T 802. 1IMAC 1741 TAE, (FU2 K 202 LT Bianchi B, RIFTA H9{5 5 vh
GEHRNG B £ 0% . X AMBUE AT S5 1F 2 0 & 3% AR RO JT H T 40055 5 R 21 W] LABE % .
FEFABIE BT BRI AR AL TR ] DL

Gy AT )RS AR Y A R — A R R B . A ST AT 7 1 X s P AT A R T A R R B
Sk H O REE 2 FB0P 0T 05 R % MBS . DORE— RS 2 LAY RAEZE A Kk 1 S A
R, AR L P ARMERT B X A R A

TESZBRINEE T, 8 P A5 S R I, e AT R 19 T30 BNME St Bk AT % 08 1. B A>T
ARG I N, TUASTY s TR I 326 B0 14 M 4l 2 TR o

L4114 802.11DCF WFFEERBUE (e i A2 v OB DAE RS2 — A B8, O HLFT A 1 Rl —HE. SRz E A
FEAE A B [ 8 5 ) A ity R (0 B A ARk g 22 501, SCHR 6] #2418 T 25—~ TEEE 802.11 DCF Hig 43 Hr
IRV A3A 1 A SR BEE a A RD R SR, FE ey FURAE ik 3§ sRIZ AT e Jo] Bl T — AN R B 763X
AN B PUAEART A Y (R B AR o R BOZ 0 8T VB SR . XA BRI E SCHR[ 4,5 1428 T, 7530
R[4 ] b AT A 306 e s H AT p 2B oy 0 FET A 819 R IR0 , 02 S B I 10 U IR R SR
XA BRI TR, WA 5 SRR AR R A I 0. SCHR[ 5 1 %2 I 225 s A5 5 T By ) 7.

A SR AR A RS A T AR AN . R SCHR[ 7 ]+ 802. 11h A4 B4R AR A 356 1A AR 3R 2 3 A4
TR, 7R TR I RY 802.11b BLAUEE , A ns2, qualnet J5 K B, SEPR1G B, AR ik S AR Z B R
T (20 15% ) X SRt gs b i fboE . SBR[ 8 ] vhdg i, BIMEE{ ] T RTS-CTSDATA-ACK 4-way handshake,
B AL BN ATI IR 20 IO 25 M BB R R .

2 g R

A SCHE MANET @B TN B G=(V,E) (i V=to 0,0, | B o A6 IS 0078 2 45 H
Z3[a) d of BT SR AT LATE & RS A S, Y R R ST SRR, BN PLE={ (v,,0,) | A G=(V,
E)WI, (v, ;) € E 25 HAY T 500 Fj B9 BRGUIE B /N T R4 A5 5 RGBS B, B A (v, 0 e E, 00
(v;,v;) € E.

3 FhTieoy

PGGHRE . .
WP(d)= T,%@mﬁ%)ﬂﬁ%‘j@ d T MR G SR E. P, 2 R RR Y. 6, M G, 4



R TCLR R 205 ST I R A

SRR AR A R 2
RAY GROUND model #,k i@

P,-c
PAd)="

B P, FORT R BT HIAR, UOA7E BAR PRI T 1
P.(D)/P(D),* SIR(D) ZSIRy,, 5} ,D F7 5 il LOERESZ . B Py, (D) A D TR A2

P.(D)
S[RThres ‘

Dy Py (D)=

ft., t\h Eaieim
BH M 4,1M%F T open space path loss model 1M 5 , k

-k ARERAE S H&'Tg‘%,iﬁﬁj@ 2, — Bk, TWO-
WH K2 B e=6,6h 0, N

A LA Z RSN, R IX B SINR (D)= SIR(D) =
LT B

WP (D)=P, 4..(D)=P(D) 0 P} (D) A5 5 D MFTABERZ AR A T IR, &) A WA fE e — A
W F LAEER P (F) (LR85 5 D FF Z 8RR ES d,, w6 AR AE (1) (2)

P,(dDF)_
)
kP,(F)'c_ ‘ P(F)-c
Ry (D)= P;(D) _\/ llhree(D) P(D)
(2)

DR, B 19 A D R € R TR, i3
KH TR SHE N={N, N, N, | 55,
W] & WIAAR S5 1 PR AL Capture (6) T 2 (3) -

b P(x) e
0, Z dk s Pi* (D) ’
x=N) .
Capture (&)= . v (3)

& P(x) e
1, ZTM{. (D).

4 ks

AR SCHE S 3 W B 2 s it NEW i, 42
RT3 52 A B PLCP Sk 3845 32 1E W, 3 A
MAC MiE3Z ity RCV .

HRAE TEEE802. 11 LI, 24—~ NEW i 1]
ik, TCER N R AN BB A & 12 B0 1 [] B F2 WA 88
WA R 3 RIS P ORI AR A TG 4. PRI
FE R 2 B B, 310k L O 0 B R S
JEHE], S SN 1 iR,

5 B

AR AR R R Sk AT T AL E,
T A A T s AL PRI S 4K
B 2 k.

I 2% 70l 2 0002 000, DSR4 H1 P, 55
AR A 100 s, FIURHEE &R 200 j, K& ik i
DI 1.2 W, 25 INTI R 0.5, 2471 4K
419128 20,50 .80, H AT i3 U K 20 km/h,
FEREREC R 2 B PR PLC BEAY A M BE XS Eb
QNS I e NS BT ISV i s 2 | s )

P(F )

<P (D), (D)

x1 WREE
Table 1 Capture algorithm
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Algorithm ; Capture (M)

!

While (17 £ FHUUER) do

{

If(rss(NFW)>RX”‘ ) then// JER 13 B e 3 422 7 BRI (L
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RCV NEW//HtiZ i
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