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Abstract: The mobile ad hoc network (MANET) is a temporarily organized computer multi-hop communication
network which is composed of mobile hosts equipped with wireless transmitters and receivers. These hosts can
move at will, which results in a highly dynamic topology and imposes significant effect on the route stability and
overall performance of the network. Based on the observation of the velocity and direction of these mobile hosts,
this paper proposes a routing algorithm which can predict the link stability with fuzzy logic. The simulation results
have proven that this protocol works well in extending the average lifetime of data connections, in increasing the
data rate as well as the end-to-end throughput, and in decreasing the end-to-end latency and overhead substantially.

Key words: fuzzy logic; mobility prediction; link stability; routing algorithm; mobile ad hoc network

B B B3 HAMRL A% F LG FAEE ML Ch AT LR KENHBHT A

PP EBEAUEZ RS 3), 7T FHKIB 0030 5 BAL, 2T 38 098 75 £ PR 409 BARME 8 & 4 & 209 % vm a8 i xd

o BiE xyz\jnif FaiZ B 75 6] B WLE AL R ALANIE 48 45 ) S owk 3% b T —AF T AT A TR 4k BA AL T iéﬁﬁ%th ik A5

A REP ZWHDUR BOLR 5 T HAEE 00T G4 E 0 0] 583509 SABAE 4 R Ausd B34 69 Bk &, B BP0 T 3%
B3 69 38R Fadz bl 69 T 44

KR AW A S TN A RR e AR M R R AR S A AW

hEE S ES: TP393 SCHRARIRED: A

Bzl B A M T AL R 0 AR AT LR RS R T I R R A s B ALKt LR d]fré’;ijl
(15 LK Y R L ) T DU Ty Bl A 4 AE RS Bl AL rP A T 3t ) SO, 0 T AR L
Tk RIS ALRIEAS B3 A A R . RSG5 WA )z R

« Supported by the National Natural Science Foundation of China under Grant No.60673171 ([H 5 [ 4 #l 2% 3£ 4); the National Basic
Research Program of China under Grant No.2006CB303006 ([F % & 1 4L it #ff 57 & & i+ %1(973)); the Open Foundation of Key
Laboratory of Software in Computing and Communication of Anhui Province of China 2005-2006 (& 844 1 5 5 3 TR 1 T 5 SE 06 %
FFI3E 4 2005-2006)

Received 2007-04-24; Accepted 2008-07-08

© HEFRREBERAITIFTET http://www.c-s-a.org.cn



3206 Journal of Software # A5 Vol.20, No.12, December 2009

5l 17 240 W X ) T At S Y Y 4% R AR A 2 Ak 78 T LY R 3 1 R 1R X 4% 9 b 50 T AR R I 46
25T H T A I PR, 0 2 P — LA T A S I B U X 4 Y % T U TR % T T R T AR DR R AT R AT
AT DA s 50 B 4 6L 0 e e D0 Ak L A, 30 T 82 T X 6% 1 45 2 B A0 1) SR s, L T i el 46 AR B8 2 B 4 I P A
H A2 B A LR, A P PO (R A A, I T AR e b 47 o 90 b L5 & 0 4% A SR 1) S ) 7 A% Bl 19 20 0 o B L
T IR Bl A Sk R S0 T B PR R 0 2 20T e E A S T 4 R A S AR

T kN BT RS B P A 4 B 4% P BRI — L AR TS I, O A B SO TS A SR — R B A
AR X P 45 1) B Bl T TR RS Bl AT TR, 08 EURE 5 1 i e SR ek 2> I 4% I E (1 B T SR
W 2 P e ) B 1.

Toh$ Hy T —Ff 5L T HH 5 A0 8% £ 328 % VR 20 A0 3% B0 o, IR 48 11 1) 36 0 A 10 0 1, 1 S P 0 22 %85
1) B T 8 78 71 L PRI A R R B, V3R IR P AN T IR N % B T8 BE TR 4 BT A et =27/ BA AR A 30 (0040 B, 1T
PLIA k2 54 58 . SS A(signal stability-based adaptive routing) i 1451 BUR it 9 4% rh i) i 3% 1 R IR 1 59 3% 320 e
DX 23 FF R A6 B R S0y A e ST AN I TR B T SR X 8% () B L A T R I A A B T s (] 35 AT LAACK
T2 R TR ) SO R [AT8R T — T i {5 5 7 A A SR T A1 i R BB PR A M 1 T vk SR
T ST AN tEayy, 3 2 B B A 3 I T 10— N T, 8 R TR K 22 AT Ryas B T RGN 3R Ve TR T A A 3
PEHCRAE IR (102K B R IR 5 0 B AR A5 5 58 S 1 A8 A U S5 o 11 B e 3 T Y R D) B
SR [A] ) A R 78 6 PR UE SRS TE AR A M 715 m 2 T3 4 ) R e MR R 45— 4 FRE I B e SCIR[S]4 HE T
— T A R A AT SR I R T DL T B A B B AR A — BN RS T AR TR A . R R T — A
T BRI AE IR 8% 2 B Y 1K) — B b [ I B B A 0 M VM 28 30 oK 7R 15 B0 B I A7 A MEME 26 R iy b HE R T B/ A%
AETENE B NE 28 SXFE 3 7T LAAS B0 225 — BRI [B) 5, B A7 W O PR AR 283 0 % FR I B4R I T — NS H bl I B
TG — AN B0 0 — 4% % 428 P (1) 5 4% R 186 BT O IS D % b 20 1 BB AT T % 1, T AN 2 LR AR 5G4 i A A — BEI
V6], DAL 07 I (10 B B BT e 4 b SR (61342 F 17 SR 42 S 1 S s, 3 T A 74 s FR) B 2 0T 85 47F g B N 2 T 45 B P
AR A I TR) R AT PO, 70 e FE it B4R Hh T ORI AR SR SR (714 1 T — P AN 55 B2 Sy RS Sl R, o U £
AT R 2 TE)AH 6T T PR 0 SR T B I R S I 1R] 16 5 8. SCHR (810 T AR 2 45 1) B AR X TDMA(time  division
multiple access)FAT T ek, 32 v T 15 T8 HR) AT 288 R F 1 o T 1) R 29 R A5 A INE AR P 45 38 1 R 28k 04T 7%
)T, 380 33k 33 A ) TR R 2 2 4 w45 8 A 1 OO SR [9) 48 T AR T A Sl TN S i ESc i A Y 2% El Bl
FORP(flow oriented routing protocol),’t ff il GPS(global positioning system)>K 3K HR 15 s it 7 s 38 & F1i2 5) 7 ),
FERHH X L6 {5 A S 3 Tl A A 5, 6 2 A JELARURE 77 26 P00 2% 4% _E 4 — Bk LET(link expiration time), %4 & i
P IX 4 12 i /N LETH s RET(route expiration time). SCHRIE /3 M7 1715 EHERA BE AN 45 145 BT % e vk B 1
)3 8 ) FHON (149 7 95 s A T it B 0 1 1 B S S A A 1 A, DT T B B 1 A I ) R e
0 58 o) L. AT AR A A B o 25 (R IR A8 SR A 0 4 R DR IR PR AR 25 0 Hh B 0% TR O B 5 I () R 41 %,
PLAE Bl o 2% (1 0 o T A 2 R R 95 1Y SR [ 11 )30 3o ke 9 A4 i 7R A e b R R AT S Y A )
% e S P TR UL 5% AT FH SR 18 2R 7 o SR S, B T — P T B U B PR AV B PR P SCHR 12 AR S i
1 AR B 25 1) 2 A QoS(quality-of-service) 2 BUHEAT £5-45 VA 7 4R — S LUTE 5 A8 &l i 193 3K 72 18 12X
AU (VSO 2240 B b B2 A b 0T bE - 4% IR AR 2 G RORT B bl IR A B B e 0l A Mk 45 i SR IR B A

A SCHE T — P B TR 3 B0 1) 7 R T BB B 1 RS e Pk AN T kAT B Bl TN ) B e B9 (fuzzy logic
mobility prediction routing algorithm), 5 SCHR[6,8]4 Rl 1% 77 ¥2: ) H 55 B 2% AH DG IR R Y AN 15 i 20l 2 FN % 5)) 77
I, 208 s AR s F AL A 0T B P R e M AT TN, 75 B i 3B 8 ) 2 ST £ b R 1) B I AL S 1) 5 e, AT O 1) 48
i 9 25 1k R 1 1A B 2 SRS W, — D T, B T R A 4 1 1 3 B T R A T e e T oK ) IR I e
AT i T Y4 A ik i 5y — T, E TSR T RO A 11 T S TR 1 2 g T 4% R R i TR Y
i

@ HEFRREBERAITIFTET http://www.c-s-a.org.cn



5 EM F:83) Ad Hoc W EAAEMT 484 2h TR 34 by H ok 3207

1 ETEMZEBN N EBEFEZEFLMPR)

1.1 FmHLES

B I e TRON AL o A2 TO0IU A i 5 AR ek R S8 VD R Al 70 PR AT %0 7 B B o TOOI L o1 v SR 3 g e o
B — {5 — N MR O R R G AEE 3 AP BOIAL . SO HE R RSO AT Ak 55 A2 6 A B AR
Fia i N BB - S 10 3 R R Sk AR I ) SR S E SR i T U2 e AR AR R AT R, TR AR AR
PR 7 VEAT 5 K-t /N1 B R g DK R 1 L vk 0 e ORI B 118 85 ) A7 A SR . S RSB A 0 2 K R HE 2 e
75 3 AR ASER) 2 91 52 BIDRS B A0 B SOABERIAL 5 T 25 TIP3 vk 1),

R H AR 12 647 1) 3R G0 B R 3, 1 S B R B A T S 7 IR P00 A8 A A 18 20 P90 1) 58 HA AR A, AN TR 5 [ B El
3 S50 ey TR i R B PR T AR G A M BRI IR L I AR, OISR T AU BERE. BRI, — A R4

Z0 a5 T ] B TR T 0 4 B AT R TR E A v, D ) A 07 AL RV JEE DAy vy, 1) A 0574 R e v A
Vinaxo 19 I JHEPSE A 22 B K R T AR A 0o Sk 1 0 Sk £ R BA R 1 K T e 5 (1) AT DA TR O 4 R A
SN A5 T RE B AR BE voo BT DA SR B A ok 3R R, I 1(a) 3R s 1 AT TR AT T BE ISR S e RE LS N B AR
‘VS*,'RS*,*ML,‘RL’, VL 3 Bl R AR JE AR ZE ARV - IRV i R0 AR, i3 o8 [0,1]
V=[vi=V;|/Viax (1)
TR A% o R A Sk A5 B BA K CLaE B Jy )3l 2R (2) AT DA TE B A RE B T AR DG RIS B
AR TE d.d W] LA BORIAE & R 7R, B 1(0) 3R 7R 19 53t B AT B2 (R ORI SIS 1.5 AMDRIZE VS, *S”, s M, L,
VLR FER ZE RN L BN AR R R, [0,1].
a=|0~6)| /n )
ESCEEM AR EFE A mam W — RO, I 1(0)FTR,5 MRS VN, 'NS”,‘MS”, ‘RS, VS 73 5l % 7R
GRAFL . AR, R R, AREDIRIUA[0,1 ) 7RI I HERE bR D AR B (v TN i
(oA BT LUE S TF-THEN JU, LA 38 B (R A BE v 1) 3R S B2 R 1Y 5038 3 77 1) (ARG BE o (90 558 B2 A iy
T DA 5 A5 P AN 9 R DGR PR B B (RS T U L 1.

\A RS ML RL VL VS S M L VL VN NS MS RS VS
0 0.25 0.50 0.75 1 0 0.25 0.50 0.75 1 0 0.25 0.50 0.75 1
(a) Node velocity relative degree (b) Node moving direction relative degree (c) Link stability relative degree
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