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[Abstract] On basis of the series of subsection monitoring thought, this paper proposes an approach which uses cumulative trust to measure
intermittent failure in Mobile Ad hoc NETwork(MANET). In the one-time monitoring, the information entropy is used for taking down the
intermittent of nodes response, and a new distributed monitoring scheme with several collaborative detection methods based on pseudo-space
distance are defined in this paper. This approach is much better than the old. In order to improve on the veracity of detection when nodes with high
mobility, by the series of subsection monitoring, the monitoring results are seen as classifiers, and the intermittent failure is measured by the

cumulative trust. Simulation experimental results show this approach is effective and feasible.

[ Key words] Mobile Ad hoc NETwork(MANET); intermittence fault monitoring; information entropy; cumulative trust

1 B

2 3 41 W (Mobile Ad hoc NETwork, MANET)™ g gy —
RANDZ M ENTT G A — M2 R TR . EARE
AE [ 8 0 W 4 BE A B0, REAEPRIE R, W YEEAT A
WA LR ESE, RphEizgh, HARBMAH M
B, RBEERY. MKEGATEHTE. HEHAHAN
P R BTS2 R WS IR B B R R Y R
W ERBAMS, WRRERDZIE KNk, &
Bo B MY, SO AT PR, R0 W 4% IE 8
o B, XA EEMSEEXRBBHALANE
LB —TEEN K. WL W AR E MR e s
KO MITHMEERRZAD—RMOHEZTIIEE, MWAE
B A M, W ARsE et RS I, R A
PEARE, BT B SRR B, W4 02 B R R
ARG, FHRENFEEE. BSRENEIE, TS
BOT A I b v 7 0 ARG (S PR R R IE R W), T AR
AU AR G5, TR RO B B T R A

XX RO A Y R, AR SCHR BT A B S
BOEAR, SRR VHEEE B 44 M (Self-Configurable
Monitoring by Cumulative Trust, SCMCT )3 3] b 15 55 1] Wtk
R o
2 IEHE I IR M A5 1R e g

R B AM s, 5 R B AT DA 2 F: (L
T A BB R R, WA MR, 21
—104—

— % I TR SCEORT ST, P BOL AT a1 A D00 H ] B e e g
Bige; ()W Rl BB BT HLAHRE, XAhRBLH A IR #
IF] WA AT A

FEOX A B AR N R ARS . (D)W RREAR,
QA5 T L BPRE PR 58 S B A L BT o (2)4Y
RIRESIR, WA Gy Bz Hase, s E %%,
FE RN ARE . Q)W AR MBS, WA
GEREA- T AR 212 2 B H WO WU PR E 3, 59 R IE
FBARKAGYRER. ONAETAHSFEUTARE,
S B Tl A5 0 AR, A e R S AR
B Hh RS

X T BT A P B 5% B R 2 S 405 LA [X 7 1] M
A A I ] X 2 AL SR
3 AR JEAT RN TR M A o G ¢ 3 5 AL

QSR BEAS T R B B R, IR 4 B SR E B
ABEAT R OX B AT RO AR, BRI A SR E
WD) o — i i 585 T 3K BRI AC A FA S0 i 2 (5 4 K
38% ET A 330) B ST 1 o B AT R S R By e B TR L Y

HEWH : ER A RPHAIEE Y B H (60873082); [E 5 MR
SHBSH

fE& R r: ZEPENE(1985—), 3, ML, LHFIA: BIHAHRM, T
RALEBMLE; GBI, AIBER; BREN, #Z WL AESm;
B,

W H#9: 2009-10-10 E-mail: lyxh.2003@gmail.com



WAL GNAE OLSR B pathallr, 19 58 J1 16 40 = 35w #%
hello 2 3C. TSR B M4AR R T ARG hello 3R 3CHE
W _ERAL, MABAAXANBET HRARIEEN, T
TR B ek 3

SCHRI21FE AR T X PG o A SCHEIE(SCMCT) A F S
BRf#ExMEILAS .

WK HHM b JER V={vivo .}, HEL I
D] T, 3 s )48 Ja 15 /5 & A hello $RoCH R R », 4B
W) T 4R k 4y, B e=T/k, t>>r0 BEWUAEAS ¢ B R BE Y
2 v BT R v RO EOR iy Crnax N RAE ¢ BTN, 3t
Z BB IAARE A s hello HCHE . F BRI E RS RN
g

_t_ T

Co =— = 1
mx == @)

BEEAW R RERF KRR p, AR ER KR
B 1p, WAFE ¢ BN, 55 v B R v MR8
Cij R Z 555345, B

P(Ci,j =X)= Cé(mPX (1_17)CW7X (2)
Xﬂ‘ Cu i&ﬁ‘%ﬁflﬂ‘fﬂ
C.;=C;IN,Cry =CriIN ®3)

H 4% Shannon & LA, A:
HC )=S P(C =X)~Iog[.1] ()
S =R P(C =x)

TERCEI N 2R R A R )45 R hello 5 ST I IR L
FEBE, ke AL AR 32 OB Zh Ik SR e Ko A R Y
RSB 0, B AL S A0 I ) T, AL T
S TASCITERE, AT
4 ARG LE %

AN RSB RS WA — R A, B,
— A 1) W7 R A R — A IE R B W RGIS W, AR T AR
IEH I35 52 WA B DRI o

Wi, BT R, EREAKIKEE T W,
2 AR RME— R R R, BIEOR A R 2R
XAV RS W RN WA . TREA T RIEELSHE
B, #ITRE L EOR AR B .

e v, WRiSE R i, HitEm TR, 455 R
L H(Cig) ¥ vi VM B0 A 40 J 3 5 B 08 2L — AN 5 51 1
SRJE R A4 IR OLSR v fy R ok ¢4 92 (R 4% MPR 35 s 3EAT
Piz), BT H S AT R I AT R S R
BREBMAFE M, BRI E M[ij]=-1, M[i /1577535 5
v R T, AR R 7 B H(C) . BAEE M
K F{MIL/L M2/, -+ MInyj1}, BRALBCIEAB A 5 R v
VRS WO, AR Ry B MR I H e R IR A DL,
BT A 1S R AR B, F ELAS 4276 1A P B R, TR
R AT v REEBERFR, R v Ry, FiLH,
BranR MEj1#=-1, 4 M[j1=0, BIAfE N 4=, j i
WA T ) AL T e AR R e BB DL H, B N S5 R
RO B R DIPRS00 R BOK, R4 %0 R A
RUAT AR BB, 75 00 ] R SR o RSO R FR DA
B, A:

©)

e, N=|M{i=iNM,,=-3.

) SRR T RAEA € by Y <<t F, XFIEH
WAL, AR v WS Y R v, B, SEBR b BP R % R Y
B R 45 BV o AT AR BB B OL T, T R M BE T
BOER, BB I AERE I MRS 25 A O £ IR R>E R]
PN RO R 5, A B IR R

LWL R T REIB I, R E R ECRE
T B Mk S T W, Y R R R XY M A A L,
MR % .

F I8 RS, BRI IR LR — MR AR
TR, JiiA7 i M 45 SR R R 45 R P 51 TR_LIST. W FI %
WHHE W SRR AW Wt AXHERM
Dempster-Shafer 3if:45 B Vb B W0 25 S48 o 4045 Uiy MW
BERMER— AR, EUEESBEE m IR

TR={R1,R;,"-,R,}

Horr, n g BEI0 S5 b DU B T RBCH s R R — kI

v P25 [ BEES 5 min_R=min{Ry,Ry,--,R,}, B — K HEI 455

Hh /N P 25 TR RO B

R,—min_R
Zl(R,. —min_R)

AN ROV AR T, I R % R Y
ZRBEERRMN w AT R R 1, ML R
BOAN, BLFTH:

w=Npg (7

I B 45 SR b A RO BT R, PRIOE SRR AE R AR G0
Dempster-Shafer X {5 £ BEHEAT V5, A SR R AR J5
PR PR R RS, BRI RWELE, B

M) R 5 & IRE RN v 45 ORISR R A,
I S5 5 m() AR FEAE, B4E m(7)=0 AL B
(M, )k +m()))

k+1
5 SCMCTE %R

BRI SR

(D ¥R

8 i B hello A T+ 34 hello[1[18] 44k 5

T TN 2R (timen) T4 4L 0;

ARG 1B 49 4 K R 4 Mij]=-1.

(2) ez

while(timer<T){

if 45 OB A ) hello 43
hello[j][timer/t] += hello[j][timer/t];
timer++;
}

(it &

A& hello 45 ¥+ %48, #I i Shannon #4824 sk 8 {vi,H(Cij)},
R T IR RS

(HREL W

ARGz, WA 1A SRR LT %, F
P 22 I At A5 A 0 9 5 B o LR M U AE R M

AR ML 500 2 ) BB R, AR D 4% 18] B 338 40 W 4 R 45 o
LR o

43 BT S M B

(DT

T RO B VHE R R IR L Mi=0;

(2) Py =3 11 B 25 137 1) 4K K

(6)

M) = (8)

—105—



o

5

AW A E 1M 7 AR 2

A5 RIS AT (%)

5 B 75 TR; 1 66/0.00 75/0
(3) T B 35 0 S
R ER O ERIHEEE M, HHE 4 07000 o0

RGRENEE Sl 5 73/0.00 67/1
(4% 6 92/0.00 77/2
S5 11 (2) B STy 2% 1 9 7 91 s oo o

6 i%ﬁﬂﬁm%ﬁﬁ 9 95/0.00 66/3
BAPIGAE NS2 il fT, BZh A4 10 63/0.00 811

H0k 100 A, B4 X $ R 1 500 X 600 f 75 1 X 1, E ‘;g;ggg :Z;

PREFE T A 360 s MAC ERMERAA IEEE 15 41000 96/0

802.11b, ¥ R OLSR. HEILH %k 100 14 83/0.00 9/0.

15 56/0.00 61/0

A, W RO 104, RS EIBALE RWP,

.83
.52
.19
.61
.46
.29
05

99

.52
.30
A1
.00
.61
00

.88

50/2.48 8/2.48 56/3.31 78/4.13 54/6.61 30/13.22 0/16.53 2/19.83 5/30.58
52/2.59 84/5.18 1/7.77 57/8.29 33/8.29 11/9.84 69/12.95 8/15.54 9/29.02
37/1.19 97/2.38 7/3.57 44/4.76 4/4.76 1/6.55 39/11.90 34/18.45 6/45.24
6/2.61 88/4.58 18/5.23 89/5.88 55/7.19 38/7.84 7/12.42 1/13.73 3/37.91
37/6.34 72/6.83 81/7.80 0/7.80 87/8.29 85/11.22 3/14.63 8/15.12 6/20.49
28/3.05 47/3.05 70/4.58 9/4.58 91/6.11 48/12.98 4/14.50 75/16.03 1/32.82
3/3.82 33/3.82 48/7.63 42/9.92 4/11.45 7/11.45 1/12.98 26/17.56 28/18.32
52/4.64 2/4.64 29/6.62 0/6.62 23/7.28 70/7.95 25/14.57 5/15.23 8/30.46
5/3.52 16/5.47 72/7.03 63/7.42 25/8.98 56/12.89 7/15.23 3/17.58 9/18.36
9/2.60 61/2.60 15/5.19 76/7.79 65/10.39 4/10.39 94/14.29 6/19.48 77/25.97
25/2.22 1/3.33 72/5.56 84/7.78 4/8.89 30/12.22 90/12.22 36/14.44 7/32.22
95/1.56 3/2.34 56/6.25 91/7.03 9/11.72 72/14.84 32/15.62 4/15.62 54/25.00
8/0.61 27/2.44 9/3.05 81/7.32 99/12.80 18/12.80 4/17.68 76/19.51 0/23.17
62/3.57 33/5.95 94/7.14 90/7.14 1/10.71 96/10.71 85/10.71 0/14.29 49/29.76
39/4.42 95/5.31 7/5.31 82/7.08 4/7.96 32/7.96 77/11.50 9/21.24 2/28.32

SESL TP o ME BV i B e 3 s 5 H , TV D HEI 20 i IE
VRBH, FP ARG E BB S8, FN AR

WYIEH W R BH , Sn A REPE, Sp RFeseIE, Md RERFIR.
R L L (9)
TP+ FP TN + FN
TN
Md—m—l—sp (10)

B3 LRIMEEE

ME 3FRLER, LR BEIAF] 40 m/s B, HLUHE
AR EERIMRET, HIET 36%, BIHUCHI 4R
MDA SR e A U W15 GRS . DR AR BE A b, I X
Rt kSR E, WHERHEEENE 4 Fonfefs £ R R
B 10 AT R, EOREY R RBER ST 5 AR

BAE RWP H1, pause=30's, MaxSpeed=10 m/s, # gmo

A5 RR I U5 AR (%)

7 10 kI, FIH ROC Miefs SitI2]fiig m3 J5 1
WA SOR RIS, ma TR, W LR
4

5

6

7

:

- 9

10

11

12

Bl RRKNT LR IR o

15

ME LA, S B80S R A%

75/0.83 50/2.48 8/2.48 56/3.31 78/4.13 54/6.61 30/13.22 0/16.53 2/19.83 5/30.58
57/4.15 33/4.15 11/4.92 69/6.48 30/6.61 0/8.26. 8/9.01 2/9.92 9/14.51 5/15.29
69/4.32 30/4.41 1/4.77  0/5.51  8/6.01 34/6.15 2/6.61 9/9.67 5/10.19 6/15.08
7/4.00 0/4.13 8/451 34/461 2/496 1/7.01 9/7.25 5/7.64 3/9.48 6/11.96
7/3.20 34/3.69 2/3.97 0/4.87 1/561 9/5.80 5/6.12 8/6.63 3/10.51 6/13.67
34/3.08 4/3.21 2/3.31 0/406 5/551 8/552 9/5.60 3/8.76 1/10.14 6/11.39
28/3.05 0/3.48 7/3.92 5/437  4/439 9/480 8/5.17 3/8.05 6/9.76 1/10.55
2/3.06 7/3.43 4/3.84 0/3.87 9/4.45 5/573 3/7.04 8/8.33 6/8.54 1/9.23
21272 4/3.41 0/3.44 7/474 5/548  9/599 8/7.41 6/7.59 1/8.21 3/8.22
77/2.83 0/3.10 4/411  7/427  5/493  9/5.65 8/6.67 1/7.38 3/7.39 6/8.78
77/2.57 0/2.81 5/4.48  4/454  9/5.14  8/6.06 3/6.72 7/6.81 1/7.02 6/7.98
54.2.63 72/2.85 5/4.11  4/5.47  8/556  9/5.69 7/6.24 3/6.36 1/6.43 6/7.32
72/2.64 5/3.79 0/4.16  8/5.17  9/5.49  7/5.76 3/5.87 1/5.94 4/6.41 6/6.76
72/2.45 5/3.52 8/4.81  0/489  9/5.09  7/5.35 3/5.45 4/5.95 6/6.27 1/6.28
5/3.29 2/352 8/4.48 0/456  3/5.09 7/535 6/5.85 1/5.86 4/6.08 9/6.17

ISR A 20 S, MDA RCRIZ R, 5 5 R
iR 20% MR VR IR, REERE T RE 10%. [, 1E
RN, MEMRREK, REEREMRE. WMEER
WK, REENRBHENRD. H8Y Md=4.5%8t,
Sn Fi13%# & (speed) ik %, fELIH, pause=30s, T=180s,
R RME 2 FiRo

20

40 60
W I S (m-s ™)

H2 REES MaxSpeed %R

W 2 ST, A4 R TARE ZRE, W B
R RS, LTS 415 A S B R, U ) 7
O TR, 245 AR K K] 30 mis B, ZE40K
o 4.59%0F, FLHOE FAEISE] 429, T4 WA ) 50 mis B
RAE AT 25%. 10

4 4 B M JE MaxSpeed=40 miS Y, PEEHCRE Y A
0~9 i, FEHESE 15 WK A3 1 1 A Bk D% Bl i
o FRGER S RS RS 0 3

80 100

Bl 3 Fim o “@5 0.8

—106— )
106 w07
0.6

B4 ERBWEEE

L0 —/—o—o—/'w
0.8 ¥
£ 01~
§ 0.4 /
0.2
0.0

1234567 8 9101112131415
FESE I R

B5 ESEHNKESRAE

MBS LA, R G X RO 4R & R
W, BEEESRB KBNS EE 4 kY B, #%
TR LB E — NI K HE(>80%), XiREH
P WA AR T B B3R R .

7 BEE

7% 3L 43 A7 V6] W e i 7 A g — 2 DR TR DA B W A B Bl
RIAIB R, RN BRI BAR, RABRWE
AT FBE SR U 7 0 T e 8 g A0 7 92 (SCMICT),, - B 7 35 3
1230 W 4 i AR IR BIMR W MR . (R TR — A B 2
WA SR ERE, FHEKR.

T2 TAEW AT B AT Ak, DARBUN R 2
BEo FIBE, WAl DB 4E BN MANET 4 BIRERE, 0
ANMPM, (F#E%5 114 51)

m4
m3



	1  概述
	2  正常性间断与间断性故障
	3  邻居节点对间断性故障的察觉与监测
	4  分布式联合诊断方法
	5  SCMCT算法描述
	6  实验模拟与效果分析
	7  结束语

